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Preface

In Jiëëng culture, bullfighting was viewed as a part of cultural heritage. My dad’s maternal grandfather, Akech-Jongëthön de Majok de Kuol D’ Aweng, after whom I am named, had a bull that had gored some rivaling bulls to death, earning him the nickname Jongëthön (the killer of bulls). Before the floods of 1961–4, my dad and his siblings, after losing their cattle to a rinderpest outbreak in Pakeer Payam of Twic East County, moved and lived with their grandpa Akech-Jongëthön between 1949 and 1952, whose high-ground piece of land, “Panom Akech-Jongëthön,” was used by a good number of people during the flood of 1961–4 (the Great Scattering event dubbed as Paweer in local rendition) and which popularized the name. Panom Akech-Jongëthön was viewed as a transit point by travelers between what are now two counties of Twic East and Bor. It was the hub where the news and stories of the disastrous flooding in recent memory of the locals were told and retold. Disease outbreaks and flooding events have shaped the story of my extended family within the Sudd floodplain.

The Sudd is the largest wetland in Africa and the second-largest freshwater ecosystem, covering an estimated area of 57,000 square kilometers. It spans several regions in South Sudan, including the Central Equatoria, Jonglei, Lakes, Unity, and Upper Nile states. The Sudd was formed when the Baḥr al-Jabal section of the White Nile flowed into a shallow depression. The Sudd consists of permanent and seasonal wetlands, primarily dominated by papyrus, reeds, water hyacinths, marsh sedges, and grasslands. It is a natural filter to control water quality and absorbs excess water during high rainfall. This ecosystem supports a complex food web with diverse aquatic plants, animals, and microbial communities. Furthermore, the Sudd is a significant environmental and economic asset. It supports livelihoods, contributes to the national economy, and offers various ecosystem services. The region has unique cultures, including the Jiëëng, Nuer, and Shilluk peoples. However, the Sudd is increasingly under pressure from human-related factors such as overexploitation of natural resources, pollution, landscape fragmentation, and habitat changes.

I was first introduced to the Sudd (toc) in 1986 at the age of six. That year, there was a drought followed by a famine, which was caused by a severe drought from 1984 to 1985. The year was named after the vegetable plant Apar, whose stems and leaves saved the population from starvation because both stems and leaves were the foods most people depended on during the year of Apar.

I stayed along the bank of the Awai River (a portion of the western branch of the Bahr Al Jabal in the literature) at Mariem’s village, currently under the administration of Twic East County. The village relied on fish and maize grown on the banks of Awai. Cattle keepers at Dongjiel cattle camp near another fishing village called Panhom within Yirol East County brought goods for exchange. The dry season increased interactions among the people of Twic East, Bor, Duk, Awerial, and Yirol East Counties within the toc. During the rainy season, I returned to my ancestral village of Maar.

As with the usual climatic patterns within the Sudd region, drought is usually followed by a flood and vice versa. The time scale until the next event, including that of disease outbreak or famine, which are both related to environmental changes (such as drought or flood), is between seven and ten years, but the patterns began to be more irregular after the 1961–4 great flood.

In 1988 our villages in Maar, roughly 13 kilometers east of Atem River (a portion of the eastern branch of the White Nile called Bahr Az Zaraf in the literature), were submerged, and my family moved to high grounds in Duk County, joining relatives who were already there. We settled at a village near Poktab, belonging to the Nyarweng community, named after an early immigrant called Kuir Kuol from Twic East County. People from Twic East County mainly settled in this village. Duk County has much higher ground than Twic East County or Ayod County areas. Over the years, some people who have moved to new places do not always return. Those who have stayed in their new homes are joined by new immigrants from the old homes when natural disasters cause the displacement of people and their cattle.

I spent two years herding cattle near the eastern bank of the unfinished Jonglei Canal. We would venture down into the empty canal during the dry season to play in the sand. Watermelons used to grow naturally on the canal’s banks, and we would often pick and eat them. During the dry season, beehives could be found not on trees but in the holes created by the clay soil cracking on the canal’s banks.

I returned to Sudd during the dry season of 1990. I came from Poktab in Duk County, where I stayed from 1988 to 1990. This time, I stayed on the bank of the Atem River at a village called Jonglei, roughly 12 kilometers southwest of Maar. The name Jonglei is a combination of two words: prefix “jok” (God or disease) and suffix “lei” (alien or foreign), meaning the place belongs to an (alien god!) or a place of an (alien/foreign disease). Jiëëng, in ancient times, practiced keeping the names of places intact to preserve history. In the past, many places in southern Jonglei were occupied by non-Jiëëng groups. Each group was forced out by the incoming group but left behind remnants who were absorbed into the new group along with some of their words, especially those of names of places and people. Now, modern people try to make sense of the names of places, and in doing this, they take answers that suit their worldview. The actual exercise of determining the correct meaning of names requires an honest familiarity with the pre-history of Southern Sudan.

A place near Jonglei village (114 kilometers from Bor Town), locally known as Ajakbeker and most likely about 11–13 kilometers West of Maar, used to be an essential village where the chiefs of the area initially met with colonial administrators. It has a zero hit on the Durham University’s Sudan Archive, which is by far the largest, although there are also smaller ones. The reason could be misspelling as it has been incorrectly spelled as AjakBikr in some documents. Ajakbeker village had a road connecting it to Maar, which had endured for many decades despite being submerged in water for a long time during significant floods. When this road was constructed, guards were hired to prevent cattle from crossing. Some young men deliberately drove their cattle there in defiance. Some of them composed songs about how they were proud violators, allowing their bulls to use a portion of the road freshly built on a rainy day to deliberately provoke the road workers. Ajakbeker had shops constructed with stones. Children born to workers at Ajakbeker are in their eighth decade of life.

Jonglei village is to the south, and to the north lies another village called Kiir Rei. Kiir is Jiëëng’s word for river, and Rei is an Egyptian word for irrigation. In Kiir Rei, Egyptians constructed concrete conic-shaped buildings to set up a monitoring site to gauge water levels in the Sudd, which I discovered in 1995 when I visited the village to explore setting up a temporary fishing camp there with Uncle Deng Arok Thiong. The gauging sites well placed on the banks of the Nile within the Sudd zone used to be manned by a small unit of Egyptians, who must have left when all the gauging stations were closed during the war (1983–2005). In the dry season of 1991 (the rain came heavily in May and led to a flood that stayed until 1995), my father, who remained in Jonglei village, rowed his dugout canoe to Kiir Rei to hang out with Uncle Thuch Gong and he would return in the evening.

Jonglei village, Ajakbeker, and Kiir Rei are only separated by a body of water and floating vegetation; otherwise, if the area were dry, they would be very close to each other to see taller trees in each village from the others. These villages are tiny in population, but they are essential in the history of climate change due to their locations. Different ethnic groups have occupied these villages over centuries. Many groups that crossed from east to west and back passed through or near these villages. There are many times when Kiir Rei would have no person living on it, one man living alone or a few men with no women. Jonglei is rectangular: no more than four compounds on each width and no more than eight on either side of the length. The primary use of the Jonglei village is to serve as a transit point for those crossing from one side of the Nile to the other. It is less connected to the dry areas, making it less useful as a transition point than Dhiam-Dhiam, which is much larger.

Refined sugar most likely made its way to the villages in the nineteenth century or later, and it would have been in cubes containing white or brown granulated sugars that were lightly steamed and pressed together in block shape. Some of the wealthiest village elders reportedly put it in their food. Access to sugar was a severe social status symbol. Most likely, in villages close to Maar, the first-ever sugar consumed might have entered Ajakbeker village, which had concrete buildings and was connected to Maar by a road that lasted for many decades. It is also possible that sugar was brought to the villages by earlier Arab traders or by Turko-Egyptian soldiers. Still, it would be much harder for the villagers to access this, given the hostilities and suspicions generated by the slave raids.

These three villages, which are very close to each other, competed for mentions in physical environment literature. However, the history of the entire area was increasingly dominated by climate change within the Nile basin, and how to address it for the benefit of Egypt made Jonglei more popular than the other villages. The measurement of the inflow at the gauging station at Mongala and that of the outflow taken at Malakal showed 50 percent water loss in evapotranspiration in the Sudd because Cairo needed to drain the Sudd. This would also affect measuring the flow from the Sudd wetland to Egypt. This catering for the benefit of Egypt in the Nile water politics influenced hydrological science in the region.

Jonglei was the chosen location for installing hydrological equipment for controlling water flow through the Egyptian canal proposed in 1904, which came to be known as the Jonglei Canal. Jonglei Canal was to be dug in a straight line, east of Atem River, from the Sobat 280 kilometers to the village of Jonglei, capable of delivering the capacity of water at Malakal 4.7 cubic kilometers of additional water annually, which, after losses in evaporation and transpiration, would increase the yield as measured at Aswan by 3.8 cubic kilometers.

I stayed in Jonglei for the dry season of 1990. I sneaked out from the compound where I stayed to watch prayers to local deities late in the evening. Nearly all the powerful deities (jak or jok in singular form) of the Nilotic people live in the toich. When it is decided to communicate with jak, an evening is chosen, and people sit in a circle and sing songs. The clapping of hands accompanied the loud singing. This was done until the spirit manifested through one of the chosen men. The man inspired by the spirit would speak foreign (possibly made-up) words, and another person would translate. For example, the spiritual man would announce “Tharak,” and the crowd would respond “Bɛ̈ny” (Lord). That Tharak word is a foreign word or a made-up word. But it was understood as a signal that the jok wanted to say something. People would ask jok, through the inspired man, to solve this or that problem. The famous jak were Tangrial, Manhiem, Wal, and possibly others I need help remembering. The village was under the leadership of Chief Kuarnyuon Kuol, the then-chief of Ajulup. Chief Kuarnyuon was an excellent hunter of hippopotami using lieny/lïny (hippo harpoon). After returning to Jonglei in 1993, I joined him on a traditional hippo-hunting expedition as a ketho (an assistant who rows at the tail of a boat and who is responsible for carrying an anchor, to which lïny is tied by a thick rope and digging it into the roots of papyruses, near a spot where a hippo is expected to raise its head to breath, to hold down a harpooned hippo).

I returned to Jonglei in 1993 after being displaced in Mongalla during a conflict episode 1991. I stayed in Jonglei until January 1999. The hunting of the hippopotami changed as the hunters were using guns. From 1991 to 1998, there was a flood (usually split into two according to the naming conventions of floods, Amol e Capoth and Abor Macama). Those who had no means to flee the floodplain faced many challenges. Many people died of starvation caused by a lack of fishing equipment and exposure to diseases, including malaria, as there weren’t enough mosquito nets. The conflict destroyed homes and livestock and left people with nothing, and then the flood hit hard right at the same time. Still, if the Sudd had been dry, the 1991 conflict episode and the civil war would have devastated the Sudd communities.

In June 2021, while working as a policy advisor for the Wildlife Conservation Society, I joined the team that assessed the state of wildlife after the civil war. One of the most exciting flights was the one we did over the Sudd. We saw no less than 10,000 tiang, white-eared kobs, and Mongalla gazelles in one area near Gadiang, east of Panyagoor. The Sudd has expanded. The entire area west of the Jonglei Canal is now a part of the Sudd, including a few kilometers east of the Jonglei Canal. Before the floods of 1961–4, the permanently flooded area was around 8,000 square kilometers by some estimates, but after the great flood water occupied an area of 30,000 square kilometers.

Traditional songs among the communities in the Sudd sometimes record flooding or drying up of some areas between the Awai and Atem Rivers in a way that technology may not be able to recover. For example, Anhombar, an ancient cattle camp in the middle of the Sudd, near Mariem’s village mentioned above, turned into a lake throughout my childhood. But by 2010, a young man I know composed a song about an event at their cattle camp at Anhombar. I was like, Anhombar is a cattle camp again.

In 1949, my father and my grandfather drove their cows from a cattle camp called Juelek to Wuchung cattle camp, where a disease outbreak (Nyapec—rinderpest) would kill all their cows but one. This event forced the entire family to abandon rural life to join urban life, which led to dad and his siblings moving to Mading (Bor Town) in 1952. In 1997, a group of church people led by Simon Bul Manyuon visited Juelek in the middle of the swamp. They reported being welcomed there by a herd of crocodiles. It would take much convincing for a stranger to believe that Juelek was once a cattle camp.

Climate change is real—the rainy season there used to start in April, on an average year. In recent years, rain can be delayed until June or July. This has affected the farming cycles. Another implication is that the rainy season has gotten shorter, and it pours too heavily when it rains, which can destroy homes and farms. The cycles of floods and droughts used to be longer, but they have gotten shorter, making it difficult for people to adjust. When my father was growing up in the early 1940s, there was a climate change adaptation mode of living: people moved closer to the river during the dry years, and they moved their homes away from the river during the wet years. The total width of the area where homes were mainly located was about 25 kilometers (from the bank of the river to Maar is about 13 kilometers and further to the villages 12 kilometers east of Maar). In recent years, maintaining such a pattern has been much more work.

The climate has gradually been changing without us noticing it precisely because the change scale takes generations to notice markedly. One popular explanation is that human activities globally have contributed over several years to emitting bad gases into the atmosphere, where they are trapped and then contribute to warming the climate, which is causing catastrophic rainfall variability and other rapid changes. Two of the main consequences of these climatic changes are displacement and conflicts. One zone in which climate changes have been visible is the Sudd floodplain. For the Nilotic communities inhabiting the Sudd wetlands and their animals, the Sudd is a source of water, grazing, fishing, hunting, and dry-season farming. The difficulty of navigating within the Sudd also has made it serve as a place of refuge for communities threatened by political conflicts in the greater Upper Nile. However, the Sudd zone has increasingly become almost inhabitable due to the increased irregularity of floods.

It is necessary to have a book-length publication on the impacts of climate shocks in the Sudd zone and other geographically connected areas to set the stage and guide future scientific field research. While the world is undoubtedly changing, neither the adaptation process should be left to the local communities alone, nor should the recording of environmental changes remain in songs that can be lost if not recorded permanently. There is a need to understand better the effects of climate change in places where social, economic, and political history depends on the hydrological conditions of a river basin, particularly in the floodplain through which most White Nile tributaries run. The book takes an ecological perspective on migration and conflict episodes. It tells human stories of conflicts and cooperation between communities during environmental shocks.




1 

Introduction

According to climate models, rainfall in the Nile Basin is increasing, leading to more frequent and severe flooding. Between 2019 and 2024, flooding in South Sudan displaced people and caused extensive damage to homes, crops, and education and health facilities. The floodwaters also led to the spread of livestock and human diseases, and the displacement and crop losses left many people malnourished and more susceptible to disease. The UN estimates that 472,000 people have been affected by the floods, with the majority residing in the vast floodplains along the White Nile and Bahr al-Ghazal tributary. The traditional livelihoods of pastoralists in these floodplains have historically depended on adapting to flood cycles. However, these livelihoods are now at risk, with some people facing permanent land loss and displacement to urban areas or fishing islands. This displacement makes them vulnerable to economic hardship and insecurity.

When researching the historical background of the Sudd, one would likely encounter the work of Dr. Paul Philip Howell and the Jonglei Investigation Team from the 1950s. Their work spanned fourteen volumes and covered such topics as fish, wildlife, hydrology, and the people of the Sudd floodplain. In a 1954 report, it was noted that epidemics were not a frequent concern in the southern provinces due to the widespread distribution of people and their tendency to live in family homesteads rather than in villages or towns1. However, the reader will discover in this book that the locals had adapted their settlement patterns to mitigate the impact of climate shocks and epidemics, a fact unknown to Dr. Howell and his team at the time.

Before the arrival of armed foreign forces in the early 1800s, the locals had already developed strategies to cope with epidemics, including altering their settlement patterns. While this approach helped protect them from epidemics, it also made every village vulnerable to attacks. As insecurity became the primary threat, foreign observers criticized the settlement patterns, attributing them to the vulnerability of the locals to attacks from raiders2. It is evident that climate shocks still posed a threat, as evidenced by the paper of Dr. Robert O. Collins, referenced above, which mentioned a severe drought in 1911 leading to epidemics.

To address climate security challenges comprehensively, it is crucial to integrate local knowledge into analysis and policy recommendations. Unfortunately, many environmental professionals struggle to define local knowledge, often mistakenly equating it with familiarity with climate change terminologies. In 2007, a conservation pilot and aviation program technical coordinator for Wildlife Conservation Society (WCS) was flying planes over wildlife spaces in South Sudan searching for elephants. After days of flying without spotting any elephant over the Sudd, a local man working for WCS made a suggestion about the behavior of elephants: In the Sudd region, in the morning, elephants move toward the sun (eastward) and in the evening, the move westward. The pilot used this knowledge and adjusted where to look and what time to do so. This is an example of a local knowledge.

It is crucial to understand how the people of South Sudan are responding to climate shocks that bring flooding to the floodplains and drought to other parts of the country. Comparing today’s floods and displacements with historical flooding patterns, settlement, and displacement is equally essential. Critical research areas study the transitions from pastoralist livelihoods and their connection to conflict and cooperation between different groups. These changes have significant implications for the health of both people and animals.

What are the reasons that have led to a mass displacement of people from one state to another state in South Sudan or to cross borders to other countries in the last 100 years? The plausible causes of mass displacement include floods, famine, droughts, livestock diseases, insecurity (both political violence and communal violence), and opportunities for education and healthcare services provided by NGOs, relatives abroad, and those working for the government and private sector. These causes, whether they are environmental or human-made, do not affect areas uniformly. One needs to zoom in and look at smaller portions of geographical spaces to understand these complex phenomena. In some areas, floods occur more commonly than in other areas. However, even where the flooding occurs, people’s experiences, say in the same state, would differ.

If one were to rank the above factors, which would top the list regarding the number of people displaced in the last 100 years? The answers vary depending on the background of the people one asks. In some areas, such as Jonglei state, insecurity and floods would top the list. Livestock diseases and famine are usually associated with floods or droughts; the four causes constitute an environmental shock. Also, climate shock could exacerbate political and communal conflicts or set into motion. For example, dry seasons were viewed favorably by the government of Sudan, which was fighting with rebels in South Sudan. In contrast, the rebels preferred wet seasons, which would hamper the movement of vehicles and provide an environment suitable for hit-run-hide warfare. This means that those displaced by insecurity could also be counted among those displaced by climate shocks if one could show that the insecurity had an ecological dimension, which has always been the case in places like Jonglei state.

In South Sudan, as has been the case in many other regions, climate change has adversely affected pastoralists through increased livestock diseases, famine, floods, and droughts.

These climatic shocks lead to the loss of human and animal lives, displacement, conflicts, and cow economy crisis. The resulting climate shock-related migrations continue to this day among the pastoralist people in South Sudan. These migrations lead to climate change-induced conflicts pitting pastoralists against agriculturalists or pastoralists among themselves over shrinking waterholes and grazing zones. In the former types of conflicts, the presence of pastoralists creates fear of the permanence of the resettlement of the migrants among the agriculturalists, which leads to accusations of land grabbing. While these conflicts are tangible and devastating, their root causes are rarely analyzed through ecological prisms. This gap provides an opportunity to raise awareness of climate change’s consequences and lessons learned from unusual cooperation amidst natural disasters, which could be used to mitigate conflicts related to climate-shock-induced displacement and correct some of the misdiagnoses of the root causes of conflicts in South Sudan.

South Sudan entered the civil war in December 2013 because of political power struggles between Vice President Riek Machar and President Salva Kiir, pitting pro-Riek Machar rebels in the Greater Upper Nile region against Salva Kiir supporters. Machar returned to the administration as vice president in April 2016 after the parties reluctantly agreed to a peace accord in August 2015. Three months later, however, after a shooting at the presidential palace between Machar’s and Kiir’s bodyguards, Machar left the country’s capital, Juba. A war broke out once more before the parties signed a new power-sharing peace accord in September 2018 that opened the door for establishing a unity government in 2020. In February 2020, Machar once more consented to join the coalition administration. The nomination of MPs to the national parliament and governors in ten states are just two examples of efforts achieved toward putting the agreement into practice. Recently, South Sudan achieved some progress toward completing the training of its 83,000 unified armed forces. However, the peace partners pushed back the 2023 elections, extending the coalition government’s term until 2024. However, there are still active armed opposition groups in Equatoria and Upper Nile regions.

Besides the political conflict, the landlocked South Sudan, which became independent from Sudan in 2011, has several regions with increasingly fragile natural environments vulnerable to climate shocks. Critical climate shocks include increasing temperatures, which have increased by approximately 1–1.5°C since the 1970s; drastically changing rainfall patterns, especially the rainy season used to be April–November, but the starting of the rainy season has now shifted to June; and devastating floods, which used to have longer intervals between flooding episodes, but which has changed in recent years. There have also been severe droughts.

Extant literature poorly treats the migration patterns dealing mainly with short spans rather than the long term. This tendency has led to conflicts that are genuinely about life and death and the struggle for control of the sparse grazing lands, vital waterholes, and natural environment from which both humans and animals derive their living in regions facing severe climate shocks to receive little attention from media that are obsessed with narratives around political conflicts.

The loss or degradation of critical habitats for wildlife populations and plants threatens their extinction worldwide. The Sudd is a critical habitat serving billions of people and domestic animals in developing countries. These devastating changes would end the “pastoral economy” in some areas. However, such transitions could be catastrophic. First, pastoral communities whose environment can no longer efficiently sustain their historical economic mode of production, such as pastoralism, can only easily transition into other forms of economic adaptation with the necessary prerequisites. Sometimes, a land that can no longer support pastoralism might only be readily available for agricultural purposes with the help of technology. Second, pastoral communities may choose to use migration to adapt to climate change in the search for greener and safer pastures. However, the economic mode of living of these migrants might clash with those of the host communities, thereby leading to conflicts.

The Sudd is the landscape in which life happens, and its importance for pastoralist communities is incomparable to anything else on this green earth. To the Jiëëng, having a daughter is the second-best thing that can happen to a man besides owning a piece of dirt on the bank of the Nile in the marshlands. However, dependence on toc has many uncertainties, which is why the Jiëëng have the saying “Toc acïï nyuëthë mïth.”—Weaning young children solely on toc’s resources is not reliable. For those living in the Sudd floodplain, the lives (wëi) of plants, animals, cattle, and people depend on the cycles of the flood (Amool/Aboor), but breath and life (wëi) can be threatened by it when the flow is excessive or by diseases brought about by the floods. During flooding, toc does provide plenty of fish. Toc also provides refuge during a drought (yak)—mostly viewed negatively as destructive to plants, animals, cattle, and people. Drought periods have occurred throughout Sudan’s history: 1886, 1910–13, 1940, 1967–73, 1979–85, 1990–1, 2001–9. Droughts are still fresh in the minds of several people, including Yak de Miir (c. 1959), and Amol de Pawer, followed in 1961–4. Yak de Tarau (1984–6) was followed by Amol Aluaany (1988), and the area dried up in 1990 before a giant flood returned in 1991, which lasted until 1998. The other yak happened in 2009–10.

The very importance of having a daughter is to provide one with cows, which is in a singular form called Weŋ (kept for aestheticism/social and economic/climate adaptation/politico-military purposes). The whole purpose of human existence is to protect the wëi (breath and life) of both cattle and humans, which must be protected against the malign forces manipulated by diviners, disease outbreaks, floods, and droughts. A malign force is called jɔk (a deity, a spiritual power, a disease outbreak). Lacking a means to treat disease outbreaks, the primary mechanism for dealing with them was to move when a deadly outbreak hit. Livestock diseases could wipe out the herds of cattle. The deadliest human disease after cholera was Akoi (smallpox), which could kill more people within a short time, far more than any war. Akoi outbreaks were well-paced: intervals within a neighborhood of a decade—a pattern also seen with the flood and drought cycles. Finally, löth (highly prized bell) became the mass communication gadget whose sound announced flight, responding to environmental calls to move cattle to a new cattle camp.

Climate Change Offers a Critical Aspect

Climate Shocks and Pastoralist Migration in South Sudan seeks to contribute to the literature and understanding of the intricate links between climate change, migration, conflict, and displacement.

First, the links between these aspects are quite complex and highly contextual. Hence, the book approaches this by focusing on specific areas in South Sudan to accurately map out the links in more detail, as expanding the geographical focus would lead to more top-level, generalized relationships and patterns.

Secondly, the book highlights concrete examples of lessons learned from unusual cooperation between diverse ethnic groups amidst natural disasters. This is an often-overlooked aspect of climate change, where the focus is (and rightly so) on the negative consequences. However, we should remember how a common crisis/shock can lead to diverse groups cooperating, positively affecting general social stability.

Thirdly, while the public discourse tends to have a narrow focus on climate change as a cause of migration, conflict, and displacement, the book points to many instances where climate change can also lead to involuntary immobility in that individuals, households, and community’s resources to migrate are eroded. Natural disasters can destroy the economic base of the population to the point that some subset of the population would have no means to escape to safety. Migrating out to a safer zone does require some economic muscles. This is an aspect of climate change that is rarely discussed. Those unable to move due to economic constraints are also denied access to assistance because of the inaccessibility of the areas affected by the climate shock. For example, in Sudan’s Blood Memory: The Legacy of War, Ethnicity, and Slavery in South Sudan, Stephanie F. Beswick, documented Jiëëng migration from Central Sudan to Southern Sudan due to climate change, but the time in which this migration happened coincided with the adoption of zebu-like cattle with humps (which can handle long-distance traveling) and a specific type of crop called kec—Jiëëng’s word for yellow—a type of sorghum bicolor caudatum that is resistant to drought and flooding. The acquisition of these tools enables migration. This supports the point raised about how climate change could erode the economic means necessary to allow one to escape to safe areas.

Finally, the book takes great care not to attribute the conflicts to climate change or the resulting migration, as the latter could entail a sort of “blaming” migrants/displaced for causing conflicts, which could fuel xenophobic sentiments. The narrative and framing around the links between climate change, migration, and conflicts need to be careful to ensure that the victims of natural disasters are not to be blamed for wars that might have nothing to do with migrations. This will be done by showing that not all wars are caused by climate change. Pastoralists from the floodplains have a long history of taking their cattle to Equatoria, often for temporary grazing. The farmers in Equatoria used to keep cattle, but they lost them during the slave-trading era because of conflicts and livestock diseases.

Climate Shocks and Pastoralist Migration in South Sudan gives the reader a specific context of how climate change impacts migratory patterns that can lead to displacement. Hopefully, this will make the reader think of how climate change impacts migration, conflict, and displacement in other contexts, similarities and differences, and how governance plays a vital role in determining climate change impacts.

Scope

The population to be studied consists primarily of Jonglei communities with a history of migration to Equatoria, particularly the Jiëëng of the former Bor district, which, before and during the Sudanese civil war, comprised the current Bor, Twic East, and Duk Counties, which emerged after signing of the Comprehensive Peace Agreement in January 2005. These three counties comprise four Jiëëng communities: Bor, Twic, Nyarweng, and Hol. Consistent with historical scholarly studies that listed these communities by their names, in this work, we will refer to communities of the three Jiëëng counties under consideration as the Southern Jonglei Jiëëng (the Jiëëng communities of Pigi County, who are outside of the scope of this research, would then be the Northern Jonglei Jiëëng). This choice does not mean the group being studied is being named or renamed. The usage is merely for conciseness in this document and to stick to physical geography instead of listing ethnic names or lumping everyone under one umbrella, a sensitive issue in South Sudan, where loyalty to one’s clan trumps loyalty to one’s country.

The Southern Jonglei Jiëëng territory has massive migrations of white-eared kob, tiang, and Mongalla gazelle, second only to the wildebeest migration in the Serengeti ecosystem. Like these migrations, cattle keepers migrate great distances yearly in search of green pasture and water. Cattle camps can be uprooted anytime, depending on water, grazing, and security concerns. It can be argued that pastoralism was adopted to mitigate the impact of climate change, and this is how climate refugees view climate shock-induced migration.

The book will show that the root causes of Southern Jonglei Jiëëng pastoralists’ migration to the Equatoria region are largely climate induced. The resulting conflicts should be viewed as the long-term impact of climate shocks.

Methodology

This book integrates oral lore such as stories, songs, sayings, or riddles of the local communities in the Sudd region with quantitative data to understand climate change through the historical perspective of pastoralists. It collected data from interviews with cattle camp leaders, administrative leaders, elders from Jonglei and Equatoria, interviews with relevant organizations, and secondary academic sources and reports. Additionally, it looks at over a century of historical flooding records, using songs and oral history alongside more conventional quantitative data to show how deeply and thoughtfully South Sudanese people have engaged with climate shocks and avoid obscuring the deeper regularities and continuities underlying change processes.

Structure of the Book

The main aim of Climate Shocks and Pastoralist Migration in South Sudan is to map some pastoralist migrations and interrogate the relationship between pastoralist migration and natural disasters in South Sudan’s Jonglei state, especially among the Jiëëng of the former Bor District. The book does this in eleven chapters. Chapter 1 identifies vital climate shocks facing South Sudan, including increasing temperatures, drastically changing rainfall patterns, devastating floods, and severe droughts. Chapter 2 overviews the extant literature on the intersection of conflict, displacement, and climate change. Chapter 3 gives an overview of the physical and human landscapes of the Sudd floodplain and gives a broader brush of the impact of climate shocks within the larger region. Chapter 4 maps out patterns of floods. Chapter 5 maps out patterns of droughts. Chapter 6 looks at the role of livestock diseases in the migration patterns of pastoralists. Chapter 7 deals with conflicts that can be directly or indirectly linked to the impact of climate shocks over shrinking green spaces. Chapter 8 looks at frequent displacement of communities to swampy area and shows how that underscores the impact of climate change, as it creates new social dynamics within South Sudan’s wetlands around fish economy. Chapter 9 provides specific examples of how agro-pastoralists in the Sudd region rebuild their livelihoods after losing them to floods. This recovery involves restocking cattle and requires a commitment to diversity and cooperation with neighboring communities. In areas prone to devastating floods, the response of both the ecosystem and the affected communities during the initial stages of a flood is as crucial as the response that follows afterward. Chapter 10 traces instances of cooperation among diverse groups during climate shocks. Finally, Chapter 11 brings all the chapters together and draws out implications that would be useful for the affected communities, local organizations, and government institutions working in environmental conservation.

While the book aims to be an environmental history of the Sudd wetland, it has weaknesses. The author could not check out data with other communities who lived along the Nile, like the Bari, Mundari, Chollo, and Nuer tribes, to hear oral histories from them as well, some of which are mythological explanations of the causes of the floods as the deliberate opening of the pot of wrath by the gods against the inhabitants of the Sudd. Incorporating various perspectives is essential, given the ubiquitous polarization in South Sudan’s political landscape. For example, claims by the Jiëëng people from Jonglei state who had migrated to Equatoria of being displaced by natural disasters are treated with suspicions by the host communities who genuinely think the displaced persons have ill motivates to try to use environmental shocks as a cover for land grabbing. This requires carefulness to ensure that environmental shocks are not blamed for things that are not entirely about them and that this does not degenerate into climate change denials. The current conflict between farmers and pastoralists is not entirely new, as the struggle to share resources has always involved some forms of conflict, but those conflicts were managed. The book tells human stories of conflicts and cooperation between communities during environmental shocks. The book takes an ecological perspective on migration and conflict episodes. It does not claim that the ecological dimension only explains the conflict in South Sudan; it shows that ecological factors are variables among many others.

Climate Shocks and Pastoralist Migration in South Sudan presents climate change from the perspective of South Sudanese people, focusing on three counties of, Duk, Twic East, and Bor, in Jonglei state. The book provides concrete examples of how different groups have learned lessons and cooperated to address climate shocks. It describes how long histories of climate shocks have displaced or immobilized people and how people have changed settlement patterns to avoid epidemics that climate shocks have brought. The book also shows how the need to evacuate or reclaim land lost to flooding can upend peaceful relationships between people. Additionally, it looks at over a century of historical flooding records, using songs and oral history alongside more conventional quantitative data to show how deeply and thoughtfully South Sudanese people have engaged with climate shocks.

 


1
 Southern Development Investigation Team, Natural Resources and Development Potential in the Southern Provinces of the Sudan (Khartoum: Southern Development Investigation Team, 1954) [SDIT 1954], p. 146.

2
 Collins, R. O. (1960). Patrols against the Beirs. Sudan Notes and Records, 41, 35–58. http://www.jstor.org/stable/41716952.



2 

A Critical Look at Socio-environmental History

This chapter provides an overview of existing research on the interconnectedness of conflict, forced migration, and climate change. It explores how these issues affect each other and emphasizes the importance of understanding their relationships. The chapter looks at two aspects, namely, the literature on social conflicts and physical environmental history. Before we do this, we will first discuss communities in Jonglei state.

Communities of Greater Jonglei
1



Jonglei state comprises nine counties, established after Pochalla and Pibor split off to form the Greater Pibor Administrative Area during the South Sudanese Civil War (2013–20). The current nine counties in Jonglei are divided between the Nuer and Jiëëng ethnic groups. The Jiëëng people inhabit four counties: Pigi, Duk, Twic East, and Bor, while the Nuer reside in five counties: Ayod, Fangak, Nyirol, Uror, and Akobo.

The search for water in the wetlands, along with economic needs such as fishing, access to grazing areas, cattle rustling, and cattle trade, drives interaction between these groups. Although these social interactions can sometimes lead to conflict, they are only occasionally conflictual. The population dynamics in Jonglei state were formed through violent means. Climate pressures have driven groups to compete for suitable lands for themselves and their livestock.

The Jiëëng communities in Pigi County are older than those in Duk, Twic East, and Bor Counties, while the Anyuak community is the oldest in the region. The Anyuak belong to the Luo group, referred to as Bheir in the Jiëëng language. The lands currently occupied by the Jiëëng were initially taken from the Bheir, who took them from another older group called Luel.

When the Murle people first appeared in the 1780s in Lotilla Valley, the Jiëëng mistakenly identified them as the Bheir, believing they were returning. When European explorers arrived in the area in the 1840s, they were misled by the Jiëëng and began referring to the Murle as Bheir. This misconception persisted in scholarly publications by authors such as R. O. Collins. It is uncommon for one group to refer to another by its correct name. The Nuer, Shilluk, Bheir, and Jiëëng refer to themselves as Naath, Chollo, Murle, and Jiëëng, respectively. Identities have changed multiple times for many individuals in Jonglei state. These can be seen in the naming of individuals or even clans. For example, in Akobo, among the Muor group, a collection of three subgroups is called Jiimach—the people of one fire. In Bor and Twic East Counties, collections of sub-communities call themselves Juormach, meaning the same.

We will provide data on all counties, including varying information on flooding in these areas.

Pigi County

Pigi County is situated at the junction of the White Nile and Sobat Rivers and is home to five Jiëëng communities: Rut, Thoi, Ngok Lual Yak, Paweny, and Luach Jiëëng. It borders Nyirol and Ayod Counties to the south, Fangak County to the west, and Panyikang County (Upper Nile) to the north. The Atar River flows through the county’s western region, while the Fulus River marks the eastern border. The primary livelihoods in this area include agriculture, livestock rearing, fishing, and foraging. The main crops cultivated here are sorghum, maize, onions, okra, pumpkins, cowpeas, sesame, groundnuts, beans, and various vegetables. Some households also keep cattle, goats, and sheep. During the dry season, Lou Nuer cattle owners from neighboring Nyirol County typically travel northwest to Pigi County to allow their herds access to reliable water sources. However, floods pose a significant threat to livelihoods.

Duk County

Duk County, home to two Jiëëng communities—Hol and Nyarweng—is located on the western edge of Jonglei state. It borders Ayod County to the north, Uror County to the east, Twic East County to the south, and Panyijiar County in Unity State to the west. The Nile River is a central transport route along the county’s western border. Several rivers, lakes, and marshlands, including the White Nile, define half of the west of Duk County. Swampy papyrus, reeds, elephant grass, and bush scrub vegetation characterize the area near the Nile. In contrast, the eastern part of the county is marked by low floodplains.

The primary livelihood activities in Duk County include agriculture, livestock rearing, fishing, and foraging for wild foods. Livestock typically migrate toward the Nile between February and April and return to their homesteads from May to June. There is also a traditional livestock migration from Ayod County into the Sudd wetlands of Duk County.

Seasonal floods pose a significant threat to livelihoods, as they can restrict fishing activities and reduce the production of crops, livestock, and wild foods. Since 1961, floods in the area have worsened, causing the deaths of both people and animals. The most severe flooding in recent history began in 2019 and lasted three years. These devastating floods are expected to exacerbate the humanitarian crisis in South Sudan during the remaining months of the rainy season. The environmental impact has been significant; some acacia trees have fallen, and wildlife has been forced to move to drier ground, making them vulnerable to poaching. Communities have been displaced and are now crowded into higher-ground areas, particularly on the eastern side of the Jonglei Canal. Cattle raids, livestock diseases, crop pests, and drought significantly affect local livelihoods. During the dry season, Jiëëng and Nuer cattle depend on the Sudd for grazing and seek water points within Duk County. This reliance can sometimes lead to conflicts between humans and animals, heightening poaching activities. The western part of Duk County is a natural habitat for elephants, buffalo, hippos, Nile lechwe, shoebills, and other species. It includes a dense forest of acacia trees that provide sanctuary for wildlife and are essential for local community forest resources.

Twic East County

Twic East County, home to the Twic Jiëëng community, is situated on the western edge of Jonglei state. It borders Duk County to the north, Uror County to the east, Bor South County to the south, and Lakes and Unity States to the west. The White Nile and several tributary rivers flow along the western border of Twic East. The area surrounding the Nile is characterized by swampy vegetation, including papyrus, reeds, Napier (elephant grass), and bush scrub. Further east, the landscape consists of flood plains and bushes. The main crops grown in the area are sorghum, maize, groundnuts, and cowpeas. Additionally, livelihoods are supplemented by fishing, wild food gathering, and livestock rearing.

The Nile is a significant transportation route and resource for the residents of Twic East County. Livestock typically move toward the Nile between February and April and return to homesteads from May to June. However, flooding poses a considerable risk, as it can disrupt fishing activities and hinder crop, livestock, and wild food production, particularly water lilies. Other factors significantly affecting livelihoods include cattle raids, livestock diseases, crop pests, and drought. Flooding events in November 2013 and 2019, as well as in 2020 and 2021, severely impacted livelihoods and led to large-scale population displacements in the county. Residents of Twic East and neighboring affected counties have described these floods as some of the worst duration and intensity since the 1960s, causing widespread damage to crops, homes, and livestock. Many internally displaced persons (IDPs) from Twic East traveled south to establish a new IDP presence in Mangalla, located in Juba County. Historically, relations between the Twic East Jiëëng and Murle communities have been strained, marked by clashes and accusations of abductions and cattle theft dating back to before the national conflict erupted.

Bor County

Bor County, home to the Bor Jiëëng community, is located in the southwestern corner of Jonglei state. It shares borders with Twic East and Uror to the north, Pibor to the east, Lafon (Eastern Equatoria) and Terekeka (Central Equatoria) to the south, and Awerial (Lakes) and Yirol East (Lakes) to the west. The White Nile and several tributary rivers flow along the county’s western border.

The area surrounding the Nile is characterized by swampy vegetation, including papyrus, reeds, Napier/elephant grass, and bush scrub. Further east, low floodplains and bush dominate the landscape. The local economy is based on agriculture, pastoralism, and fishing. The Nile is a vital transport route and natural resource, while the riverine areas provide essential pasture for cattle and fishing opportunities during the dry season. Livestock typically migrate toward the Nile from February to April and return to their homesteads from May to June. The main crops grown in the area include sorghum, maize, groundnuts, and cowpeas. Bor is an important market town with access to Juba and Malakal via the Nile River. The recently paved highway between Juba and Bor facilitates travel and trade, although periodic insecurity along parts of the road has impacted market supplies.

In 2021, widespread flooding in western Jonglei state significantly affected Bor County. Toward the end of the year, the overflow of the Nile River resulted in increased floodwater levels in Bor, leading to the re-displacement of residents who had already been affected by earlier flooding. Additionally, Bor County lies at the southern border of Twic East, and the land generally slopes northward from Bor County toward Twic East. As a result, any overland flow from Bor County—whether from rainfall runoff or river overflow—is directed by the land’s topography toward Twic East.

Fangak County

Fangak County, home to two Nuer groups—Lak and Thiang—is located in the northwestern corner of Jonglei state. It borders Ayod to the south, Pigi to the east, Panyikang (Upper Nile State) to the northeast, Pariang (Ruweng Administrative Area) to the northwest, and Guit and Koch (Unity State) to the west. The White Nile runs along the county’s western and northern borders. The communities in this area primarily engage in agro-pastoralism. The main crops cultivated include sorghum, maize, pumpkin, cowpeas, sesame, okra, onions, and tomatoes. Wealthier households usually keep cattle, goats, sheep, and donkeys. During the dry season, when rainfall is scarce, the communities in Fangak County rely on animal husbandry to meet their household needs. Livestock typically migrate toward the Nile River from February to April and return to their homesteads between May and June. Fishing is seasonal, primarily occurring in the western swamps toward the end of the rainy season and into the dry season.

Fangak County has experienced severe flooding, displacing populations, destroying crops, and killing livestock, with notable incidents in 2015, late 2019, and again in 2021. The territory of the Lak people is infested with trypanosomiasis and tsetse flies, which adversely affect their cattle. As a result, Lak pastoralists often need to venture into neighboring territories with their animals to escape the tsetse flies. While they are sometimes welcomed, there are occasions when access is denied, leading to potential conflicts.

Ayod County

Ayod County is home to two subgroups of the Gawaar Nuer communities, namely, the Rath and Bar. Ayod County shares its borders with Unity State to the west, Fangak and Pigi Counties to the north, Nyirol and Uror Counties to the east, and Duk County to the south. Several rivers flow through Ayod County, including the Nile, Gurr, Juwol, and Atar. The Nile, the county’s western border, is a vital transport route and natural resource. Due to the county’s location along several rivers, the Gawaar often experience flooding, necessitating constant movement during the rainy seasons. The primary activities in this zone include livestock rearing, agriculture, and fishing. Farmers predominantly cultivate sorghum, maize, groundnuts, and cowpeas. Livestock typically migrate toward the river between February and April and return to their homesteads from May to June as the rainy season arrives.

Flooding poses a significant threat to livelihoods, as it can hinder fishing activities and diminish the production of crops, livestock, and wild foods. Challenges such as cattle raids, livestock diseases, crop pests, and drought further impact the communities’ livelihoods. In 2021, heavy rains exacerbated the previous year’s flooding, resulting in severe damage and large-scale displacement in Ayod County. The populations most affected primarily resided in villages in the county’s western part.

Nyirol County

Nyirol County is home to the Lou Nuer sub-community of Gon, descendants of a woman named Nyagon. It is bordered by Pigi, Ayod, Uror, and Akobo counties within Jonglei State and Upper Nile State to the north and east. The Fulus River flows through the western part of Nyirol County, while the Sobat River forms its northeastern border with Upper Nile State and the Nyading River runs along parts of its southeastern border. Agriculture and livestock rearing are the primary sources of livelihood in Nyirol County. The main crops grown include sorghum, millet, maize, groundnuts, pumpkins, cowpeas, okra, and onions. The area has the potential to produce honey and tobacco. During the dry season, Lou Nuer cattle herders typically migrate northwest to Pigi County to graze land and water for their herds. Conflict, cattle raiding, flooding, livestock diseases, crop pests, and drought are the primary threats to livelihoods in this area.

Uror County

Uror County, like Nyirol County, is also home to the Lou Nuer sub-community of Gon and is located in the center of Jonglei state. It borders Nyirol County to the north, Akobo County to the east, Pibor and Bor South Counties to the south, and Twic East, Duk, and Ayod Counties to the west, in addition to the Greater Pibor Administrative Area (GPAA). Agriculture and livestock rearing are vital for the livelihoods of Uror County’s residents. The main crops grown include sorghum, millet, groundnuts, pumpkins, and a variety of vegetables, with sesame (simsim) cultivated in smaller amounts. Residents raise cattle, goats, sheep, and chickens. Since Uror lacks primary rivers to support its cattle, seasonal migration is crucial for maintaining animal husbandry. This migration primarily occurs during the dry season (November–April), when pastoralists move toward the southeastern bank of the Sobat River. The primary hazards to livelihoods in Uror County include conflict, cattle raiding, flooding, livestock diseases, crop pests, and drought. Flooding in late 2020 caused by torrential rains severely impacted the local population and led to massive livestock deaths, and the destruction of homes.

Akobo County

Akobo County is home to the Lou Nuer sub-community of Muor, descendants of a woman named Nyamuor. The county is bordered by Nyirol, Uror, and Pibor, as well as Pochalla and Ulang County to the north and Ethiopia to the east. The Pibor River flows to the west of Akobo Town, while the Akobo River flows to the east. Both rivers travel northward through the county before joining and emptying into the Sobat River. Agriculture in the area is rain-fed, with the main crops being sorghum, maize, cowpeas, pumpkin, and okra. Traditionally, livestock are not herded over long distances; however, young herders often travel to swampy riverine areas during the dry season in search of water and pasture for their herds. Insecurity, flooding, livestock diseases, pests, and drought are the main threats. Flooding events in 2012, 2016, late 2019, and 2021 have destroyed local food sources and worsened food insecurity in the area.

Pibor County

Pibor County is now part of the GPAA, home to the pastoralist lowland Murle, commonly known as Lotillanya. They reside around the Lotilla, Pibor, Veveno, Kengen, Maruwo, and Labarab Hills. In addition, the farming highland Murle, known as Ngalam (which means “one without cattle” in the Murle language), live on the Boma Plateaus alongside the Jie ethnic group, whose territory extends to the Kesingor Hills, and the Kachipo ethnic group. Pibor County borders Jonglei state to the north and west, Eastern Equatoria State to the south, and Ethiopia to the east. The lowlands of the Lotilla Plain characterize the county’s northwestern part, while the southeastern part consists of the highlands and hills of the Boma Plateau.

Pastoralism and agriculture are the primary sources of livelihood for communities in Pibor County. In the lowlands of the Lotilla Plain, communities primarily engage in pastoralism, raising cattle, goats, sheep, and chickens. Their livelihoods are also supplemented by agriculture, which includes growing sorghum, maize, and pumpkin. In contrast, communities on the Boma Plateau primarily practice agriculture, growing sorghum, maize, sweet potatoes, okra, and groundnuts. Additionally, communities throughout Pibor fish during the rainy season and collect wild fruits during the lean months. Due to frequent floods and droughts, climatic conditions regularly impact both livelihood activities in Pibor County.

Pochalla County

Pochalla County is one of two counties that form the GPAA. It borders Ethiopia to the north and east, Pibor County in GPAA to the south and west, and Akobo County in Jonglei state to the northwest. The Akobo River flows along its eastern border, and the Oboth and Kong-Kong Rivers track through the county Highlands and foothills’ western parts, characterizing its landscape with a mixture of forest, bush shrubs, and grasslands.

The traditional land of the Anyuak communities of the Greater Pochalla area extends into neighboring Ethiopia. It is a land with high potential for wildlife conservation and natural resource management. For example, the Omila area between Boma National Park in South Sudan and Gambella National Park in Ethiopia is a critical wooded savanna habitat zone supporting elephant, giraffe, buffalo, lion, white-eared kob, and other critical wildlife species. Moreover, the Achumu area, located east of Boma Park, provides a critical dry season refuge for the white-eared kob migration and is home to roan antelope, hippo, lion, and other essential populations. The proposed Gambella State Park in Ethiopia is located east of Achumu across the border. Both the Omila and Achumu areas were featured in a National Geographic article on South Sudan in 2010 and in the international film Great Migrations by National Geographic (2011). These areas are of global importance for conservation and management, and they can bring security stabilization, employment, and conservation benefits and help develop ecotourism in the future. The wildlife and habitat of the Greater Pochalla area are threatened by commercial poaching for bushmeat, as well as ivory poaching, climate change, human–wildlife conflicts, and a lack of sustainable livelihood opportunities.

The Omila and Achumu areas of Greater Pochalla, located northeast and east of Boma Park along the border with Ethiopia, are used seasonally by the Anyuak for fishing and hunting. In the dry season, the Agie, Obudi, Bubo, Ogorri, Nyilang, Ojanbai, and Okadi zones are used for both fishing and hunting. Jah, Remmo, Akilla, Nyibudi, and Kudo opera zones are fishing areas.

The diversity of livelihoods in the area contributes to slightly higher food security than neighboring counties. Typical livelihood hazards include crop pests and diseases, floods, and insecurity.

After identifying the various groups in Jonglei, we will expand our analysis to include social conflicts more generally rather than limiting our focus solely to the specific disputes within Jonglei. This broader perspective will allow us to explore the underlying causes, dynamics, and implications of social conflicts across different regions and contexts, providing a more comprehensive understanding of the issues at hand.

Literature on Social Conflicts

In the literature on conflict studies, displacement and conflicts that are genuinely about a life and death struggle for access to the sparse grazing lands, vital waterholes, and scarce agricultural resources, in regions facing severe climate shocks do not get the attention they deserve. In this literature, the main driver of displacement, famine, disease, death, and underdevelopment is political conflict.

The renewal of civil war in the Sudan in 1983 has brought the return of famine, disease, and death to the peoples of the upper Nile, with effects even more debilitating than the great floods of the 1960s, the seventeen years of civil war from 1955 to 1972, or an incomplete (or, for that matter, a finished) canal.2


The civil war has contributed to displacement in three important ways3: (1) by creating an excessive movement among people from war areas to Sudan, Ethiopia, Uganda, Kenya, and Congo; (2) by stopping economic activities throughout the Southern Sudan region during the war, which led to total dependence on International Non-governmental Organizations (INGOS); and (3) the concentration of INGOS in certain areas contributed to displacement from areas with low INGOS access to areas with high concentration (e.g., in 1994, the Lou Nuer’s displaced population in Waat was nearly 800,000; the Bor Jiëëng in Mundri and Nimule areas grew very high at the same time).

Many scholars of South Sudan have attributed the conflicts and associated humanitarian disasters to the struggle within the dominant class, created through a matrix of military violence4, which uses cash from oil sales to grease the wheels of patronage,5 over control of the state and access to natural resources.6 Another set of literature has challenged some aspects of this interpretation because a violent appropriation of resources can emerge as part of a larger set of political strategies predating rent-seeking opportunities rather than as a cause of conflict in the first place.7 For example, Shipping Tang and co-authors revealed that mineral resources do not cause war, but rather their locations and not rent, income, or relative distribution/concentration, that connect oil with the onset of ethnic war. They argued that when the core territory of a subordinate minority group holds a substantial number of mineral resources (e.g., oil, gold, and other mineral resources), a marginalized group is more likely to rebel. Consequently, any state with significant mineral resources that is located within the core territories of subordinate minority groups is more likely to experience ethnic conflict. In contrast, oil does not contribute to a higher risk of ethnic war when it is located within the core territory of a dominant majority group or in a country with an even distribution of ethnic groups where no group can lay exclusive claim to the oil. The growing literature by local authors strongly blames elites for exacerbating conflicts among communities, a sentiment summed up succinctly by Professor Paul Wani Gore: “The manipulation of ethnic differences by opposing groups in the various civil wars in Sudan and by the elites at the centers of political power is the main cause of transforming traditional competition over natural resources into violent conflicts.”8 Nevertheless, the framework that sees corruption and patronage as being the same misses many details in the evolution of the system. Corruption, as this author has argued elsewhere, wasn’t always a part of the system, but internal shocks introduced it and allowed it to continue growing beyond control when the time was right to fight it.9

Another set of scholarly perspectives points to historical processes. For example, Jok attributed the conflict to the cumulative impact of the long march to independence that burdened the conscience of South Sudan.10 Johnson traced the root causes of the conflict to “unresolved tensions following the split in the SPLA in the 1990s, and the incomplete reintegration of anti-SPLA forces into the SPLA after 2005.”11 Rolandsen and M. W. Daly viewed the conflict as an outcome of historical processes restricted to and shaped by external and institutional processes.12 Deng viewed the Sudanese conflicts as an outcome of a clash of seemingly incompatible identities in the northern and southern parts of the country.13 Deng’s model has been challenged by the fact that the north and the south split in 2011, but South Sudan went into a civil war in 2013 while Sudan went into a full-blown civil war in 2023.

Surprisingly, the Upper Nile has figured prominently in the history of civil wars either as a starting point or as an inflection point where a conflict changed its trajectory radically. In the spring of 1960, a mass exodus of South Sudanese flowing into neighboring countries drew international attention. The government in Khartoum, in The Morning News on March 29, 1961, declared that the “so-called refugees in Uganda and Ethiopia are runaways from the devastating floods of the river Nile.” Those writing from the southern perspectives blamed “the utter indiscriminate persecution of Southerners by the military dictatorship” in Khartoum that “had set numerous men, women, and children fleeing across the borders into the territories of Uganda, Zaire, and the Central African Republic.”14

Guerrilla warfare forced the rural population to choose between moving into the main towns still maintained by the central government, or to join the ranks of the rebels living in the bush, or to take refuge in neighboring countries. At the time when the agreement was signed, it was estimated that those who had withdrawn into the jungle or crossed into neighboring countries (Ethiopia, Uganda, Zaire, and Central African Republic) were approximately one million persons. A year later the figure rose by between 10 and 20 percent. This indicates the extent to which the countryside had been depopulated.15


While climate shock couldn’t be entirely blamed directly for this displacement, the climate shock in the form of the greatest flood of 1961–4 changed the trajectory of the conflict drastically. While 1955 marked the start of the Anya-Nya rebellion, the actual first conflict started on September 9, 1963, when the rebels attacked Pochalla in Upper Nile and captured it after a three-day fierce fight. Not only were the fighters recruited among the displaced populations in IDPs camps and refugee camps, but the guns also came from Congo.16 By 1964, “the Anya-Nya were in control of the countryside of the South.”17 The patterns of combat engagements during both civil wars fought in South Sudan showed that dry seasons were favorable to the government forces, which needed dry areas to allow them to move with vehicles, while wetter seasons were favorable to the rebels including a flooding event, which would completely reduce the government forces to camp in garrison towns.

To sum this point, the First Sudanese Civil War (1955–72) evolved into a major civil war in 1963, which coincided with the time when the entire Upper Nile region was submerged in water (1961–4), forcing people to migrate to the Ethiopian border and Equatoria region, where the displaced youth joined the civil war. Before this, Anya-Nya was a weak force and some scholars have decided to date the Anya-Nya war to this period. What these scholars didn’t notice is how this is connected to climate shock. Had the climatic shock event of 1961–4 hadn’t happened perhaps things would have been different for the Anya-Nya movement.

Before the Second Sudanese Civil War (1983–2005) broke out in Bor, Ayod, and Pochalla, all in Upper Nile, now in Jonglei state, in 1983, two events preceded it, especially in Greater Jonglei: (1) increased attacks on villages in southern Jonglei by armed youth from Pibor District and (2) the government in Juba had ordered auditing of the armed units in Bor and Pibor to tackle corruption.

Finally, when South Sudan was about to enter the civil war mode in 2013, two main aspects were visible: (1) increased communal violence in Greater Jonglei18 and (2) attempts by Juba to tackle alleged corruption cases against powerful actors. Scarcity played some role in both conditions. At times, some aspects of this scarcity can be blamed on environmental changes.

These trends point to the role of environmental shock in conflicts already recorded. The increased communal violence, which has preceded political conflicts, tends to happen during a natural disaster such as a flooding or drought event. First, flooding or a drought event tends to limit productive lands for both animals and people, which leads to destructive competition among communities over shrinking green spaces. Second, the other effect that leads to increased raids is hunger resulting from low production or harvest failures. Finally, the displacement of youth by natural disasters can be exploited by politico-military actors for war mobilization. Political actors tend to wait and take advantage of youth already mobilized and divert them into political wars.

The oral history, mostly best stored in traditional songs, in South Sudan, reveals the role of environmental conditions in local conflicts, which predated the arrival of external actors during Turco-Egyptian rule (1821–99) and Anglo-Egyptian rule (1899–1955). For anyone born in the 1930s, like my father and his siblings, who paid attention to elders’ conversations plus their observations, the Jonglei state area would have been more chaotic than now. A woman cooking a meal for her children in Nyany, 13 kilometers from Jonglei village, would be worried about male strangers showing up when the meal is ready and grabbing it by force (a few traditional songs from Pakeer Payam, Twic East County, painted this chaos)—walking a few yards away, eating everything, leaving the children with nothing to eat for dinner. There wasn’t an authority. Another variant was that a group of strongmen would violently rob a bull from a family or a cattle camp. They killed it and roasted it for their meal. These incidences were some of the primary root causes of inter- and intra-clan wars, which were decentralized, occurred too frequently, and were the leading cause of migration from one family, sub-clan, clan, or even tribe to another, in addition to livestock and human diseases (such as Akoi, or smallpox, which could wipe out an entire village within a short time).

These local conflicts were conflicts of scarcity imposed by the environmental conditions. If one were to measure the sizes of the farms belonging to a village, one would be surprised that farms used to be much smaller, and they grew over the years as average farm sizes have increased with steadings-based farm areas merging with far-fields as communities increased the adoption of animal traction and with emerging commercially oriented farmers cultivating larger areas (to buy more cows), different combinations of tractor services, labor gangs, and pairs of oxen.19 The adoption of farming led to a decrease in violent occurrences as no successful farming community would be robbing food in the cooking pots of those who had. Environmental changes such as droughts and floods could prevent people from farming or maintaining healthy herds of cattle. When these events occur, people may resort to violent appropriation of resources wherever they can find them.

Literature on Physical and Socio-economic Environment

Floods entered the Sudd basin fast and then slowly as the water took many detours on their way to the north. This creates variation in dating local floods in comparison with the official records in Khartoum, Cairo, or Europe. In reaction to these discrepancies, the veteran journalist Atem Yaak Atem noted: “Since there is a likelihood of a flood or a period of drought being given more names for a flood or drought period, the most reliable records are those likely to be found at Durham University’s Sudan Archives.”20 I agree with this sentiment. However, all I need from the local historians and the oral history records in songs about the Sudd and climatic events is to provide stories of lived experiences. I then use the official records to verify the dates and the events. Some of the events are mentioned in passing in the archives. For example, the Nile historian Robert O. Collins, writing about the British government patrols against the Bheirs (Murle), mentioned how the rains failed during the entire rainy season of 1911, which created some difficulties for the soldiers in sourcing water east of Mongala. This indicates a drought (yak). There is less data about drought because it is not as common as floods in flood regions like the Sudd zone chosen for this study. The best collection of work in the Durham University’s Sudan Archives on floods is the work of Douglas H. Johnson, an expert on a subsection of the Nuer called Gaweer—a people of the Sudd region, who wrote about the history of floods and the political ecology of the Upper Nile region, Paul Peter Howell (fourteen volumes related to the Nile and the wetlands, crop, fish, and cow production, wildlife, hydrology, and the people of the Sudd), and Robert O. Collins (history of the Nile and social conflicts). Because of the interest of the downstream countries in the Sudd basin, the Sudd zone has impressive records on climatic conditions. The only gap in the archival records, except for the work of Douglas H. Johnson, is that it’s mostly observations from above (from the experts) with very little interest in doing this through storytelling from the perspectives of those who had lived through the events. This is what I set out to add to the skeletons built by colonial-era researchers, who were undoubtedly influenced by their time.

The main goal of upstream countries, particularly Egypt, was to secure the flow of water for their exclusive use. Various plans include a scheme for Over-year Storage downstream and diversionary schemes to bypass swamps such as the Sudd region. This problem has been studied by Dr. H. E. Hurst, who was himself a consultant for the Egyptian Ministry of Public Works.21 His expertise is unquestionable, however. By combining historical records of meteorological phenomena with probability analysis, he has developed a formula to estimate the appropriate measures required to effectively store water for a century. Additionally, he has proposed other schemes to control the flow of water, maximizing the benefits for Egypt. The past studies that required reevaluation or updating as a re-study for both watersheds to their confluence will probably expose a different history.22 This is always necessary in science. Old experiments are repeated as many times as possible.

While the copies of Sudan Notes and Records are reliable as most of the journal’s contents were written by experts, local perspective is hardly presented; oral history is now being given credence in scholarships to fill the gaps in the works of earlier anthropologists. The main advantage of scholars coming from the same communities they are studying comes from the fact that oral stories can vary depending on the identity of the person the story is being told. Stories told to an outsider tend to have a lot of inaccuracies because the local narrators make attempts to rewrite historical facts to favor their sides, which can become hard for an outsider to catch. The pre-history contained in songs and oral accounts is not purely of intellectual importance, but it has a vital bearing on the conservation and mitigation of climate change impacts. The accounts in ancient traditional songs and oral accounts reveal changes that have occurred in the climate and soil cover during ancient times and by elucidating the causes of those changes, one may come up with strategies on how to avoid adverse effects of similar change in the future.

While there are currently no books that specifically address the impact of climate change on displacement and conflict in South Sudan, there are an increasing number of reports from both governmental and nongovernmental organizations, as well as broader literature on the physical environment and socio-political-economic factors. This chapter reviews and analyzes the literature on the impact of environmental changes (e.g., floods, drought) on life in the Sudd basin.

The physical environment literature in South Sudan’s Upper Nile is influenced by hydropolitics, which has been dominated by the perspectives of Egypt and her ally Great Britain. The models and equipment used to study the hydrological regime of the Nile (e.g., to estimate the inflow rate at Mongala and the outflow rate at Malakal) are biased in favor of Egypt.23 They tended to exaggerate the amount of water “wasted” through evapotranspiration. The fact that the water that goes into the atmosphere has a positive effect on the ecosystem of the Sudd floodplain and the wider South Sudan is hardly given much consideration. The other limitation of environmental models is that they do not measure some aspects of the Sudd wetland that are not amenable to mathematical variables. For example, nearly all the deities of the West Nilotic groups such as Jiëëng, Nuer, and Shilluk have shrines in the Sudd wetland. This adds a spiritual dimension to dealing with the Sudd wetland hydropolitics and even dealing with climate change. However, mathematical models can always be improved, and these studies are useful for future studies. The most problematic is the larger socio-economic literature.

The hardest travel writer to read on the Nile is Samuel White Baker, especially if you are from the White Nile country. The hopelessness and negativity he projected about the future of the inhabitants of the White Nile are beyond anything pestilential you have ever read. I have been browsing everything he has written on the Nile (Blue, White, and their tributaries) for years through university libraries. If I share any excerpt about some Jiëëng or Nuer sections he had described in mostly inglorious terms, nearly all their present members would never shake my hands. Baker’s prejudices were mainly because he made generalizing conclusions after only passing through five counties in nine days. Unfortunately, his writings were read at the highest level of the political hierarchy in Great Britain. Despite the glaring othering of the people, he had encountered along the Nile, his writing has a lot of useful historical information. For example, in his writing, there are records of climate change adaptation strategies. He noted how the Bari people used to be cattle keepers, but then transitioned to an agriculture-based economy, most likely as a response to climate change as their areas might have become less wet than they used to be. All evidence of early writers as well as of the Bari themselves is unanimous in asserting the great herds of cattle that they possessed when the foreigner first entered the country, which were steadily reduced by raids by ivory and slave traders, Turco-Egyptian government forces, and livestock diseases.24 The dislocation of the pastoral life of the Bari led them to pay more attention to agriculture, which itself has been changing over the years.25

A similar transition has been noted with the Moru people of Western Equatoria, who were traditionally cattle owners in the eighteenth century, but they had to abandon this way of life due to increased raiding by the Jiëëng and Azande.26

The travelers who encountered the people of Southern Jonglei were mainly interested in the then-greatest quest: to discover the source of the Nile. They weren’t as interested in the life of people.

But the explorers weren’t the only visitors who dismissed the Sudd floodplain as a hostile and barren place. The Sudd floodplain soil proved to be poor for planting Christianity. Despite efforts from Church missions to spread Christianity in Jiëëng land, their attempts have been largely unsuccessful due to the Jiëëng people’s history of exploitation by outsiders, including ivory and slave traders, as well as the Mahdiyya. As a result, the Jiëëng people tended to resist foreign influences, including foreign religions. The Austrian Catholic mission Heilige Kreuz was founded among the Ciec Jiëëng in 1853, lying in the western part of the Sudd floodplain, but it was abandoned after ten challenging years.27 The Anglican Church Missionary Society (CMS) established its first station among the Bor Jiëëng at Malek in 1905, just fourteen miles up the river. However, for six decades, the response was slow and disappointing.28 The association between European missions and the Anglo-Egyptian Condominium hindered the Jiëëng people’s openness to Christian missionaries. Similar attitudes were observed in other pastoralist communities. But the actual reason blamed was a result of misunderstanding rather than deeper knowledge of the pastoralist communities.

In common with other East African agro-pastoralist peoples, the seasonal movement of the Dinka as well as the central role taken by cattle in their social life “provided an almost total bar to the kind of religion the Western missionary had to offer.” (Hastings 1994: 325)29


This misunderstanding, encoded in the language of “seasonal movement” and “central role taken by cattle in their social life,” influenced education policies in the Southern Sudan region since the education sector was mainly managed by the Church missions, and it would continue to influence how the international community relates to various communities in South Sudan until today. When missionaries introduced education in Southern Sudan, the pastoralist communities were sidelined, perhaps as an act of revenge for rejecting the Christian religion (viewed by Europeans as a civilization mission), and the farming communities were favored. The pastoralist communities were viewed with suspicion, and they were not receptive to external influence (they viewed Western education as creating vulnerability to allow external influence). The first exception was the opening of a school at Malek in the Bor District in 1905. In several other Jiëëng areas, the first primary schools would open forty years later. The concentration of schools in non-pastoralist areas would encourage the pastoralists to move to those areas in large numbers when their communities decided to join schools. This immediately created a shock that fueled tensions between the host farming communities and pastoralists.

A century later, relations have not improved much between the pastoralists and the international community as this can be verified by mapping the INGOS landscape in South Sudan.30

The suspicions were a result of clashes of worldviews between the two sides. The combination of erratic flooding, unreliable rainfall, and uncompromising soil, but favorable grazing conditions, has forced the development of a main cow economy among pastoralist communities. The pastoralists viewed their system as a perfect adaptation to climatic conditions, but the Europeans didn’t hide the fact that they accorded more respect to agriculture (and thereby those practicing it) regardless of environmental restrictions. While the economy of over 90 percent of the inhabitants of the South is based on self-sufficiency at a bare subsistence level31, no tribe in South Sudan can be regarded as exclusive pastoralists and only a few as exclusive cultivators. Some Nilotic and Nilo-Hamitic tribes can be described as leading a predominantly pastoral life, although the economic reliance of these peoples on livestock products is usually much less than is often supposed.32

The “exotic” lifestyle of the pastoralists attracted many writers from the international community, who created “idealized pastoral communities” that don’t exist in practice. New socio-economic literature began to appear in the late 1920s with Evans-Pritchard’s doctoral thesis (1928) titled “The Social Organization of the Azande of the Bahr-el-Ghazal Province of the Anglo-Egyptian Sudan.” This socio-economic literature expanded rapidly between the 1940s and the 1970s. Although this literature was almost free from the reckless writings of travelers like Samuel Baker, it created its own contradictions. In this trend of socio-economic literature, the people of South Sudan, characterized by their intense pride, independence, and resistance to centralized authority or any form of power concentration, are recognized for their egalitarianism, segmentation, and their ability to autonomously self-govern at the level of individual ethnic groups, clans, lineages, and even families.33

One major issue with this trend of literature is the lack of consistency in its painting of the subjects. For example, through a series of three books, Evans-Pritchard exposed a disjunction between his ethnographic materials on the Nuer with his analytical models by describing the Nuer as both patrilineal and egalitarian when, strictly speaking, they were not quite either.34

This literature (dating from the 1920s to 1970s) is oftentimes grossly biased in the sense that it is not careful in its seeming “othering” of the “ethnic” groups it studied. Of course, a great chunk of what is written concerns the hopes and dreams, the values and beliefs that guide the pastoralists’ lives, the setting in which they live, and their patterns of subsistence, kinship, social organization, religion, and ideology is factual.

First, when a mistake has been made, it is repeated over and over due to the way this literature continues to be cited almost religiously.

Second, the whole literature is comprised exclusively of observations of imminent scholars, but the point of view of these “ethnic” groups does not seem to figure much. For example, neither Dinka nor Nuer calls themselves by those names; they call themselves Jiëëng and Naath, respectively. But there are very few scholarly works that have given correcting this much thought. It is the view of the Western culture or their biases (built into analytical models) toward these groups that every new generation of writers simply provides a further entrenchment of those biases.

Third, social phenomena are by design very complex, and analytical models tend to discard many variables to arrive at simpler models and these tend to be embraced by policymakers. A recent example is an analytical model of a scholar called Alex de Waal who argues that in a rentier political marketplace, corruption and patronage are the system. In my book, The Politics of Fear in South Sudan, I have argued that corruption wasn’t always a part of the system, but internal shocks such as the internal split within the SPLA in 1991 made the movement vulnerable and the leader of the movement had to relax disciplinary measures to cut down on defectors and President Salva Kiir found himself in a similar situation when he had to allow corruption unpunished to ensure that an eruption of war does not jeopardize the goal of attaining independence from Sudan. Unfortunately, these internal shocks introduced corruption and allowed it to continue growing beyond control when the time was right to fight it. In this trajectory, Garang has argued that the current South Sudanese political quagmire stemmed from a lack of disciplined and conscientious leadership that has undermined nascent institutional structures and protocols.35

Beyond the limited nature of the variables considered in this model, the title of the work, “When Kleptocracy Becomes Insolvent: Brute Causes of the Civil War in South Sudan,” carries the problematic word “brute,” which some natives view as dehumanizing especially when it is coming from a respected European scholar writing about Africa in the twenty-first century. In the same work, De Waal also used “gang of thieves” to describe some of his subjects. This gives the impression of “othering.” To end the seeming othering, the scholarship community should accept that there is nothing peculiar about these groups. In this trajectory, the historical processes happening in South Sudan are not new in history. A similar violent process preceded the emergence of strong states in Western Europe: it was the survival of the most adaptable among individuals and groups.

Individuals’ interests and groups’ interests are not always the same, a point which is extremely important but often glossed over by the framework that focuses on ethnic identity solely to explain social phenomena. Clearly, elites from various ethnic groups are competing for control over the state (power and wealth). These elites form teams, but they must draw fighters from their clans whenever the competition becomes violent. A vast number of clans would align because of speaking the same language. The competition is not new. It was initially for control of the space known then as Southern Sudan. It goes back more than 500 years. The first settlers called Luel occupied the entire space.36 Pushed by the climate change impacts in what is Central Sudan now, the Luo began to arrive perhaps in the 1300s in the space already occupied by the Luel. The friction led to a prolonged violent conflict that saw the integration of groups in some areas and expulsion in others. Then the Shilluk, the Nuer, the Jiëëng, and others arrived. The last group to arrive is the Zande-speaking group. Three groups emerged as victorious in their expansionism: The Jiëëng-speaking group, who dominated Bahr Al Ghazal, the Zande-speaking group, who dominated Western Equatoria and threatened to take the whole of Western Bhar Al Ghazal, and the Nuer-speaking group, who dominated Upper Nile and Jonglei states and threatening to eliminate Jiëëng from the Eastern Bank of the Nile37. This was the situation in 1821 when foreign interventions from the Ottoman Empire, Egypt, and later from the British Empire paused this violent state formation or restructured it. Political elites in the Southern Sudan region, unable to oppose foreign powers armed with superior weapons and communication gadgets, rushed to leverage these powers to their advantage and defeat their rivals within or outside their social groups. Sending youth to join the armed forces or sending them to mission-run schools were ways of leveraging foreign support.

When African countries were claiming their independence, Sudan was among the first (the first in what is now called Sub-Saharan Africa). The groups ended up with two wars: the war of keeping the Northern Sudanese away from the “space” (Southern Sudan) for which they had been competing for hundreds of years and their old competition among themselves resumed, which is usually mistakenly labeled as “communal conflicts,” “cattle rustling,” or “ethnic wars.” These have been parallel wars that history should treat as separate.

With Khartoum gone as a threat by 2011, the groups have changed their competition over space to competition over the control of the center of power (just like the Japanese violent conflicts over the control of Tokyo in history). The Jiëëng-speaking group gained an upper hand during the Second Sudanese Civil War (1983–2005) and with Salva Kiir in control of the state, there is no doubt he designed the state to his liking, which disadvantaged the non-Jiëëng elites who always wanted to design the same state in their liking and to advantage their support bases.

The Jiëëng-speaking group elite dominates financial and armed sectors of the central government in Juba, but the other groups have not given up. They are also trying to agitate for relevance or a fair share of power and access to state resources. The state does buy those who are willing to be bought and fight those resisting using guns. This is where individuals from other groups cut their deals with Salva Kiir and work for the state while gaining popularity in their mini domain of control whether it is at the county or state level or being able to manage a militia. This is just a tiny part of the larger set of strategies developed in the larger contestation of the environment, power, and resources. It is an oversimplification to claim, as De Waal has done, that what is happening can be explained by the buying and selling of loyalties and that the resulting financial abuse is what the system is all about.

The other point that is not sufficiently appreciated by the contemporary media reporting on the conflict in South Sudan is the fact that identity is never actually fixed. It changes as a function of location and time intervals. Those speaking the Nuer in 2013/2014 could have been Jiëëng speakers in 1780 or 1904. Since climate change does determine one’s future locations over a long period, climate change has a role in identity formation.

We should not lose sight of what brought various groups into South Sudan to compete over the space then called “Southern Sudan” was climate change and its consequences. The broader environmental cause of migration of the Nilotic groups into South Sudan and beyond to what is now eastern Africa is believed to have been triggered by the worst regional drought since 1250—called the Nyarubanga Famine in Luo oral traditions.38

Migration does require economic resources. For example, in Sudan’s Blood Memory: The Legacy of War, Ethnicity, and Slavery in South Sudan, Stephanie F. Beswick noted that the Jiëëng migration from Central Sudan to Southern Sudan was due to climate change, but the time during which this migration happened coincided with the adoption of zebu-like cattle with humps (which can handle long-distance traveling) and a certain type of drought-resistant sorghum. The acquisition of these tools enabled migration following the Nile River. But cattle with humps and drought-flood-resisting sorghum have proved to be the economic tools the people of Southern Jonglei needed to adapt to the climate of the Sudd floodplain.

Finally, the literature on social conflicts that points to the relevance of historical processes in understanding conflict dynamics is supported by literature elsewhere, particularly in natural sciences, where it is called hysteresis—the dependence of the state of a system on its history. However, there are fewer places in Sub-Saharan Africa where a socio-politico-economic history has been organized around a river basin than in South Sudan. A great deal of Nilotic prehistory is characterized by movement, change, and adaptation to novel environments.39

For hundreds of years, the Nile River has functioned as South Sudan’s natural highway and, on whose banks, the most important administrative centers were established (e.g., Juba, Mongalla, Bor, and Malakal). The South Sudanese socio-economic-political-environmental literature over the last one hundred years has been dominated by that of the Upper Nile, which owes this fame to the Sudd floodplain of the White Nile. With the dependence of the social, political, and economic history of the Upper Nile region on the environmental history of the Nile River flow, and more specifically on the impact of climate change on the Sudd basin system, one would expect the history of environmental changes (temperature, precipitation, flood, drought, etc.) would play some dominant role as an explanatory variable of social phenomenon such as conflict and migration in the region.
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Natural and Human Landscape of the Sudd Floodplain

This chapter looks at the characteristics of the socio-environmental landscape and development within the Sudd floodplain. As early as the late Miocene Epoch (approximately 11.6 million to 5.3 million years ago) several independent basins and rivers intersected and excavated a channel that gradually over time became the continuously evolving Nile River system about 10,000 years ago during the last wet phase which affected Africa after the retreat of the last glacial, which was characterized by high temperatures, increased rainfall, and exceptional flooding.1 The river Nile spans 5,646 kilometers from Lake Victoria to the Mediterranean Sea. The river Nile, which has a more complex history, has a north-south direction, drains more than one basin, and spans more than 35° of latitude. It drains an area of close to 3 million square kilometers and connects regions that are different from one another in relief, climate, and geologic structure.

The Sudd basin is one of the old basins that evolved, like many other interiorly drained basins in Africa, because of the extended history of erosion that affected the elevated lands of Africa. There is ample geomorphic, faunal, and floral evidence that the last glacial was marked in Africa by a dry episode2. During that period the Sudd basin became considerably drier, receiving hardly any rain, and was reduced to a series of saline lakes. The channel of the White Nile was partially or completely blocked by dunes in South Sudan until perhaps 12,574 years ago when it was overwhelmed by the early Holocene transgression.3 The Nile provides both water and fertile soil to those who depend on it—features that “distinguish the Nile from the other great rivers of the world.”4 But life on the banks of the Nile depends on the balance of the flow of water. Too much or too little flow leads to environmental change (flood or drought).5

As the waters move past Bor Town, the capital of Jonglei state, their course branches out into two rivers called Awai and Atem, which are Arabized as the Bahr Al-Jabal and the Bahr az-Zaraf, respectively. These rivers then overflow their banks and flood the adjacent low, almost flat plains (sloping at about 10 centimeters), creating a vast marshland locally known as the toc. This is augmented by annual rainfall of 600–700 millimeters in the northern parts of the marshland and 800–1,000 millimeters in the south. The inundated area covers more than 8,000 square kilometers and often extends to at least four times this area depending on the seasonal and annual variations in the river discharge and the intensity of the rainfall. At the height of the flood, the water rises 2 meters above the plain.

The Sudd floodplain, an expanding vast swampy area made of extensive solid floating vegetation that initially sat between the White Nile’s Bahr Al-Jabal and Bahr az-Zaraf, is created by the spill of the Nile over an extensive area (30,000 to 40,000 square kilometers) composed of permanent and seasonal swamps. The total area of the great swamps of the Upper Nile can never be measured with precision since its size varies with day, month, season, and year, all governed by the fluctuations of the outflow from the equatorial lakes, the annual increment from the torrents between Lake Albert and Mongalla, and the amount of rainfall. Because the rainfall is convectional, it is extremely variable in time and place and average figures can be misleading. The mean rainfall is around 850 mm in the area. Rainfall is around 800 to 900 mm per year occurring from April to November. The rainfall, the evaporation from the extensive water surface, and the transpiration from the thick layer of floating vegetation (thick enough to hamper navigation, hence the name “Sudd,” or dam, given to the area) together to create the unique ecology of the region.6 Daytime temperature is on average 30 to 38ºC during the dry season, dropping to an average of 26 to 28ºC in the rainy season. The relative atmospheric humidity exceeds 80 percent during the rainy season and it is about 50 percent during the dry season.

Sudd on the Frontline of Climate Change

While the Sudd floodplain supports a rich biodiversity, which is essential to the local economies of the local inhabitants and for the well-being of the entire ecosystem,7 it is an ecosystem on the frontline of climate change. As the Indian and Atlantic Oceans warm, more rain flows into the Nile Basin. Record floods in 2019, 2020, and 2021 displaced 800,000 people in and around the Sudd, leading to hunger, insecurity, the collapse of basic services, and, for nature, the drowning of insect and animal life and the closure of ancient migratory corridors. At the local level, the Sudd faces an existential threat in the Egyptian demand that the Jonglei Canal be completed to divert the White Nile around the Sudd. The canal was left unfinished in 1983 because of the civil war. Egypt contends that the diversion will boost its water supply by 7 percent or more. However, research suggests that draining the Sudd may lead to a negligible increase in downstream water, while the impact on the Sudd could be catastrophic, with relative humidity in the dry season dropping by a third and peak temperatures spiking by more than 4ºC. Such a scenario would certainly have a planetary cost if it accelerated the drying out of the Sudd peatlands. The Sudd peatlands, though yet to be scientifically assessed, constitute by far the largest peatland in the Nile River Basin, representing a tremendous carbon sink to be protected as a buffer against global climate change (NBI Technical Reports–WRM 2019–13)8.

People of the Sudd

Many South Sudanese communities, their domestic animals, and wildlife live off the Sudd and surrounding floodplains as a source of water, grazing, fishing, hunting, and dry season farming. The people of the Sudd region comprise the modern GPAA, Jonglei, Upper Nile, Eastern Lakes, Terkeke County, and Unity states. Poor hygiene conditions negatively impact the health situation of the Sudd communities as the population in the villages hardly uses latrines, which is a health threat to communities, especially during wet seasons. When cholera, aroror, entered this area in 1971, it became far more deadly than the previously known deadliest disease called akoi (smallpox). Malaria is the primary health concern among these communities, particularly along the Bor-Duk Corridor near the Sudd swamp, followed by pneumonia, typhoid, malnutrition, UTIs, Sexually Transmitted Diseases, Hepatitis B, diarrhea, measles, and respiratory infections are the most common childhood diseases.9 Access to health care remains extremely challenging due to the insecurity and remoteness of the areas within the Sudd floodplain.

Until the recent flooding episode spanning 2019–24, looking at the intersection of topography, flooding regime, swamp ecology, and the region’s economy depicts Southern Jonglei as “an area where livelihood is dependent on flooding rather than threatened by it”10 because the economy of the area is closely related to the hydrological conditions. For example, where the climate makes crop yields unreliable, the seasonal fluctuations in river level provide grazing during the dry season and thus make a pastoral economy possible.11

Most households among the Sudd communities maintain livestock, farms, and fishing, but the extent to which each is produced depends on the ecological landscape and security concerns. Agriculture is consistently located close to permanent settlements. The Sudd region12 has clayish soil comprising deposits and alluvium of the White Nile, and whose topography is flat, allowing rainwater to stand for a long time.13 The Sudd supports plant species which are important for the biodiversity of the Sudd region. The Sudd is the home of Suddia, a plant genus that is only known to exist in the Sudd region. Over 350 plant species have been found in the Sudd area.

Hoe-cultivation is practiced on rain-fed fields during the rainy season. This is done by mostly married men and women while the unmarried young women and men stay mostly in cattle camps, and they occasionally participate in this economic activity. The crops are planted beginning in April, and they mature by the end of August or September. A second round of planting of short-cycle crops takes place between October and through the end of December. This second round has been eliminated by the changing raining season as the planting season has been moved to June or even July when the rain is delayed until then. The economy of the area is based on sorghum due to its resistance to both flooding and drought and due to the nature of the soil.

Small birds have been one of the biggest threats to sorghum crops across villages in South Sudan.14 While some varieties of sorghum can withstand waterlogging for more than a month, these birds arrive in vast swarms just before the harvest and can destroy the entire village’s food supply. This annual phenomenon poses a major challenge to the farmers, who rely on the crop for their livelihood. The common crop-eating birds are the species of weaverbirds and orioles. Farmers have erected high wooden platforms in their fields to protect crops from birds. To scare the birds away, boys arm themselves with reed slings, which they load with mud pellets and throw into the fields. The birds’ nesting period is from late August to early October, coinciding with crop harvest. In the floodplain, the nesting sites are situated away from the flooded area and in areas where the grasses grow on which the birds feed. The farms are usually close by, and the birds do enjoy sorghum especially when it is still soft. In memory of the damage done to crops, some bird outbreaks have been named “seasons of this or that species of birds.” Lual-col, Akuek, and possibly Ayɔu-lual. There are even generations of Anok in Pakeer, Twic East County, that are named Ayoulual and Akuek, which followed each other immediately and both names likely refer to bird outbreaks. These two generations sit between the last decade of the Mahdi era (1885–98) and the first decade of the British era (1898–1956).

There were numerous seed eaters and grains-eating birds (given local names such as Lual-col, Akuek, Amuor, Ator, Atuool, Atooc, Awanpatieu, and Gak). In Twic East County, farmers used to go to Luang-Atem yath (byre of Atem deity) to do away with seed eaters and grain-eating birds where a spiritual leader makes these pets magically disappear. The numerous types of grains susceptible to these birds include differently named sorghum varieties (Athiil, Akuoracot, Nuer-baai, Caala, Lueeel, Awuou, Decdit, Dhuet, and Raudecok). Lual Bul Monyok Duot, from Twic East County, observed.

Back in the days around 1920–30 when my dad was born, there was a catastrophe or sudden event caused by birds called Akuek eating all the crops at that time. I don’t know for sure what year it was, and my dad named Bul-Akuek after that unfortunate event. Akuek is the famous extinct bird in the Twic area. It went extinct because of the introduction of “decdit” or bird-choking crop and maize which used to cause choking to some birds and had difficulty in breathing.15


Some of the birds are migratory. Climate shocks alter their patterns of stopovers. For example, the 1916–19 and 1961–4 floods drowned the grasslands for years and this would drive birds away to change the trajectory of their migration. This is how some birds stop coming to the villages, which might explain why Akuek disappeared. Dau Awuou, from the Nyarweng community in Duk County, added:

In my village (Nyarweng), the grains-eating birds normally outbreak in late August and could partially destroy the first ripened crops (Akɔŋ). However, the introduction of new varieties of crops (Tuŋ-gɔŋ and Dhet) that delay ripening and have bitter taste alleviates the farmers from the crops eating birds. That was the reason Nyarweng was a hub of agriculture (the Main Source of food supply then) which enabled it to supply the rest of the nearby villages. These types of grains-eating birds are the major threat to farmers in Twi East and Bor Counties which usually result in low food production.16


The locals have used control methods including varying the crops chosen so that some will mature later outside of the period when the birds are active. Farmers plant different varieties of crops at different times and in different hydrological conditions to mitigate risks caused by flooding, drought, and grain-eating birds. Despite these efforts, there is usually a shortage of grain. Crops commonly grown around homesteads include sorghum, maize, tobacco, beans, pumpkins, and sesame.17 During droughts, fertile farming lands shrink, and homesteads along with new farms are created closer to permanent swamps. During floods, the homes are moved to higher ground on the east bank, but if the floods are severe, then people move to different territories.

Agriculture has affected wildlife habitat around most farming villages. Many wildlife species, once abundant, have vanished, and those remaining are endangered. This is due to competition with livestock for grazing land and destruction of the flora by overgrazing. The population of antelopes has declined. The addax antelope has not been seen for the last fifteen years and the oryx has not been seen since the 1970s. The disappearance of these species is attributed to livestock pressures on arable land, which causes competition for pastures and spaces, and the results of deforestation caused by agricultural activities in the area. Overgrazing and deforestation not only contribute to migration and destruction of wildlife but also have led to the modification of landscapes making the natural scenery appear dull and irregular.18

Climate variability has been affecting dietary considerations by making it hard to access the preferred food selections. The first sign of this was the disappearance of “angul” planting season, which was a second round of planting that took place for the last three months of the year. Many of the wild plants that grew on the East Bank of Bahr Al-Jabal disappeared after the flood of 1961–4. The Gok section of Bor County derived its name from a tree and the areas of the current Kolnyang used to be a thick forest, the same with the Athooc section of Bor County, the entire Twic East County was a carpet of forest (known then as Roor de Lith, Roor D’ Ajuong, and Roor de Pakeer) and Duk County was heavily wooded, and the only group of acacia trees now being destroyed by very long waterlogging can be seen there. The heavy forest in the past made some areas regarded as a gigantic bush (the Jiëëng’s word for bush is but, which is pronounced as in the English word “boot”). This was the reason the areas of Maar and Paliau came to be known as Twiny But (the Twic from the bush). It was scary to walk in that forest. This explains why it took long hours to travel from one village to another. In 1949, my father and his father Gak-Marial e Kuek Thiong Diing traveled for three days from Hol’s cattle camp of Juelek to Cir’s cattle camp of Wuchung driving eighteen cows, which would all be killed by rinderpest two years later. The two cattle camps are located within the same Payam of Maar. This pattern of thick forest was common in the whole area. On the West Bank of the Nile in Yirol East County among the Ciec, it used to take three days to travel from Adior (near Shambe) to Nyang, the headquarters of Yirol East County. People from Ciec cannot believe that it only takes a day now to cover this distance. The reason is that the landscape has changed due to climate change.

Oil exploration is currently threatening the Sudd wetland in South Sudan. Sudd, an important wetland in South Sudan, is home to an unequaled biodiversity landscape. In the Sudd landscape, the hippopotamus is at home, elephant, buffalo, tiang, lechwe, kob, reedbuck, waterbuck, and others are characteristic members of the fauna.19 Birds include the shoebill of the Bahr el Ghazal, cormorants, storks, pelicans, spoonbills, gees, snakebirds, river eagles, and various waterfowl.20 Among the reptiles are crocodiles, monitors, and many species of snakes. Fish are of prime importance to the local inhabitants.21

Unfortunately, the maps of oil concessions areas coincide with wildlife areas in the Sudd and adjacent Jonglei-Boma-Equatoria landscape that houses both Boma and Bandingilo National Parks and migration corridors for antelopes. Specifically, some oil concession areas in the Sudd region overlap with elephant forests between Duk and Ayod Counties in Jonglei state. While the Sudd faces threats from various agricultural development pressures in countries downstream, the threats from oil concessions are immediate and could be of wider scales. It is usually the poorest people, who live close to and depend directly on wetland ecosystems to sustain their livelihood, who are the least able to cope with oil exploration and exploitation threats in addition to the exacerbation of biodiversity loss. These extractive activities can exacerbate the impact of climate change on such a vital wetland.

Here is a slice of the history of oil in the Sudd floodplain region and adjacent areas. In 1980, the French giant oil company Total signed a forty-year exploration and production-sharing agreement (EPSA) with Sudan to operate Block B, a 120,000-kilometer area, which covers almost the entire surface of the Bandingilo National Park, parts of Boma National Park, and parts of Sudd areas in both Lakes and Jonglei states. Total renewed its contract with Sudan in 2004, just before the peace agreements culminating in the CPA were signed in 2005. During the interim period of 2005–11, the British White Nile Oil Company entered Block B through an agreement with the former rebels of the SPLM/A, who were set to govern the Southern Sudan region from Juba. By April 19, 2007, the company, White Nile started operating in Jonglei. During this time, the White Nile, a UK-based oil company, and ASCOM, South Africa-based oil companies were the only two companies exploring oil in Jonglei state.22 However, the president of the semi-autonomous region Salva Kiir ordered to freeze the activities of the White Nile in May 2007 to pave the way to resolve the dispute over the block between the Total and the White Nile. Although Total took the dispute to a British court, the decision to ask White Nile to withdraw was made by the Sudanese National Petroleum Commission, which the 2005 peace deal gave the authority to assign oil contracts.23 According to a new agreement between the Sudanese parties, Total had operating rights for the block with a 32.5 percent stake, as was the case in the initial deal, Kuwaiti Kufpec Sudan Ltd 27.5 percent instead of 25 percent and state-owned Sudapet maintains its 10 percent, the Southern Sudan government-owned Nilepet 10 percent. The remaining 20 percent was to be offered in a public bid.24

After South Sudan became independent from Sudan in 2011, the Government of South Sudan decided that the area was too vast to be granted to one firm and acknowledged only one-third of Total’s original concession while inviting other investors to bid on the rest. In 2012, Block B was split into B1, B2, and B3. US corporations ExxonMobil and Chevron were among the bidders for the exploration rights. In 2012 it was reported that ExxonMobil and Kuwait’s Kufpec would enter licensing talks to team up with Total for exploration. But the new war that started in 2013 put on hold the talks for exploration of the subdivided Block B. In 2014, during the South Sudanese Civil War, ExxonMobil withdrew from its agreement to explore Blocks B1 and B2 with Total and Kufpec. The latter two companies’ October 2013 offer to explore the two sub-blocks stood still throughout the civil war period. There are several other oil exploration blocks designated covering much of the Sudd area (Blocks 5A, 5B, B3) and adjacent zones in Jonglei state (B1, B2). Operated by Sudd Petroleum Operating Company (SPOC), the Block 5A concession extends into Jonglei state to the East of the Nile where the southern part of Zeraf Protected Area island lies in Block 5A. Block 5B lies partly in the wetlands of Jonglei state, and is operated by the consortium WNPOC (White Nile Petroleum Operating Company) led by Petronas and including India’s ONGC Videsh, Sudan’s state-owned Sudapet and Nilepet, and Sweden’s Lundin Petroleum. Certain sections within these blocks are subject to oil production activities, though it has been hindered and shut down at times during the years of conflict. Block B3 has been attributed to the Nigerian Oil company Oranto but activities have not commenced. Block B1 formerly held by Total is yet to be determined at present. However, in May 2019, South Sudan’s minister of Petroleum, Hon. Ezekiel Lol Gatkuoth, and South Africa’s minister of Energy, Hon. Jeff Radebe, signed a six-year production-sharing agreement for Block B2, which lies in greater Jonglei state and extends into Eastern Equatoria and Lakes States, through Bandingilo National Park and Shambe National Reserve surface areas, in which the total projected investment by South Africa amounted to $1 billion. This agreement with South Africa is being implemented by a company called the Nile Orange, which is a consortium of South Africa and Nigeria. Block B2 has about four areas where oil is known to be concentrated, which all lie in National Parks such as Boma and Bandingilo or within the Shambe and Zaraf Reserves. This raises concerns about future drilling activities in protected areas and key migration corridors, as oil pollution can lead to the destruction of wildlife within the Sudd ecosystem and exacerbate biodiversity loss.

In the then Southern Sudan region of Sudan, the wetlands (toich mashes) were fiercely contested regions as the sole sanctuary for cattle during dry seasons. The severity of climate shocks correlated with increased violence (as grazing lands reduced in size). During the years of oil exploitation in South Sudan, communities’ claims to ancestral cattle camps and floodplain lands that have been idle due to protracted climate shock episodes have skyrocketed. The traditional competition over grazing areas or even over-accumulation of cattle is changing. Communities are envisioning new uses for the lands. If oil is discovered in a community’s ancestral piece of land, the community gets a share (a certain percentage of the production). While in the past a typical death of a Nilotic man in the floodplain would likely be because of a cow, soon oil (or news of its exploration and exploitation) in the wetlands, will be responsible for communal conflicts. The competition over “community shares” in oil-producing areas or gold-producing sites will mark new forms of wars among communities.

Exploring for oil and gas in wetlands is complex and risky due to the unique environmental characteristics of the region. It’s important to carefully manage environmental risks, engage with local communities, and ensure equitable resource allocation. Thorough environmental analysis and stakeholder engagement are crucial before allowing operations to commence. Emphasizing long-term well-being and considering the transition to renewable energy sources are essential for a sustainable future.25

A Broader Brush

South Sudan is not alone in this. Climate change has created a cascading environmental crisis across the Horn of Africa. Globally, the earthquake in Turkey and Syria, Cyclone Mocha that impacted Myanmar and Bangladesh, flooding in Libyan coastal areas, increased severity of livestock diseases, floods, and droughts in Pakistan, all have had severe repercussions, and have served to, once again, demonstrate that disasters disproportionately impact displaced and already vulnerable populations.26 The region is experiencing some environmental stress that can no longer be ignored. There were at least twelve countries (Burkina Faso, Cameroon, the Central African Republic [CAR], the Democratic Republic of the Congo [DRC], Ethiopia, Mali, Mozambique, Niger, Nigeria, Somalia, Sudan, and South Sudan) in Sub-Saharan Africa with active high-intensity armed conflicts in 2021. Drought is the primary recurrent natural disaster in Kenya. It affects livestock-dependent communities in the arid and semi-arid areas, forcing them to move where conflicts with the host communities become inevitable.27 Several droughts appearing in Kenyan history also appear in South Sudan because some of the rivers in South Sudan emptying into South Sudan’s wetlands have their sources in Kenya. Floods have caused widespread destruction and displacement in Ethiopia.28 Seasonal rains in Somalia and upstream in the Ethiopian highlands resulted in flash floods that destroyed homes, crops, and livestock and temporarily closed schools and hospitals in Beledweyne, the capital of the Hiraan region.29 The Shabelle River in central Somalia has overflowed, causing floods that have led to the displacement of nearly 250,000 people and the submergence of the town of Beledweyne.

There have been boundary conflicts over shrinking fertile lands in the Northwest region of Cameroon,30 the western Sudan region, where environmental degradation has intensified in recent years,31 among other areas. We single out the case of Darfur.

In Darfur, the natural landscape has been marked by acute competition between humans and animals over deteriorating natural resources during the last three decades of the twentieth century, during which there were massive climate and environmental changes.32 The area’s natural resources base has deteriorated, and the African Sahel has advanced northwards to include most of the northern part of Darfur. Drought has prevailed for a long period and ended in a human catastrophe during the first half of the 1980s, which has, in turn, led to wide-ranging population displacement from the northern, middle, and southern parts of the region. This has resulted in the concentration of people in about half the available space hitherto available for livelihoods. Consequently, ethnic tensions have exacerbated and developed into armed tribal conflicts engulfing most parts of greater Darfur. The tensions over the shrinking green zones have historical roots. Gustav Nachtigal, a German traveler, wrote a multi-volume work named Sahara and the Sudan in 1971.33 Volume 4 of the book is focused on the Waddai and Darfur kingdoms. Nachtigal claimed that land was the most important resource at the disposal of the founder sultans. He emphasized the importance of land, as battles were fought over land at the beginning of the formation of the sultanate, which represented the most valuable asset.

Passing forward in time, during the last three decades of the twentieth century, Darfur witnessed more than thirty armed bloody conflicts in both settled and grazing communities.34 During this period, the ferocity of these conflicts accelerated rapidly to the extent that fifteen tribal armed conflicts occurred between 1990 and 2000 alone.35 The last of these was a conflict in March 1998 between the Masalit and the Arabs—the third conflict between these two groups. Land (hakoorah or dar) was the main cause of all these conflicts.36 The conflict in the region has many faces and dimensions. There are tribal conflicts over shrinking resources and the armed movement by the opposition from Darfur induced by the marginalization and impoverishment of the region by the central government over the history of the country. All these facts contributed to the widespread conflict and insecurity manifested in the mass movement of people to camps or elsewhere. The livelihood of people has been seriously affected and most importantly, farming and livestock keeping which are the main sources of livelihood have also been affected. There is a growing agreement on the role of ecological factors in conflict. For example, a former Canadian diplomat and author of Collapse of a Country, Nicholas Coghlan noted that “it has often seemed to me that the initial Darfur crisis (2002+) was brought on partly by climate change—desertification leading to earlier and deeper transhumance towards the South (through increasingly settled lands).”37 Abouyoub has argued that the conflict that has been going on, with varying intensity, since the early 1980s in the region of Jebel Mara is ecological.38 The tension between farmers and herders over disappearing pasture and declining water holes contributed to the Darfur conflict.39

The UN Office for the Coordination of Humanitarian Affairs (OCHA) in Sudan reported that an estimated 136,000 Sudanese have been affected by heavy rains and floods in various regions of the country since May 2021.40 In Central and South Darfur, flooding destroyed many farms as they are often located next to rivers. The events of flooding have also affected Libya, which is one of the countries geographically linked to the Darfur region. Libyan coastal areas and dry riverbed towns are prone to flooding due to rising sea levels and heavy rainfall. After torrential rain in September 2023, two dams near Derna burst, causing severe damage. Entire neighborhoods were washed into the sea, tall buildings fell, and at least 5,200 people died with thousands more missing. Climate change may have intensified Mediterranean cyclone Daniel, causing flooding.41

The conflicts in Darfur have been driven by one major factor, namely, the increasing competition over natural resources, which Yousif Suliman Saeed Takana, a native of the Darfur region, has aptly demonstrated through a historical analysis published as a doctoral dissertation in 2013.42

It is hard to find an example of a country facing or that has recently faced high-intensity armed conflict in Sub-Saharan Africa in which environmental factors can be proved to have little or no role. This does not imply climate change is the sole dominant explanatory variable in all conflicts, but this shows the increasing awareness of giving ecological factors the attention they deserve in conflict dynamics.
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Devastating Floods

Flooding in the counties of Jonglei adjacent to the Sudd wetland—such as Fangak, Pigi, Ayod, Duk, Twic East, and Bor—is primarily caused by the overflow of the Nile River and heavy local rainfall. The clay-like soil, flat land surface, and the type of vegetation in the region exacerbate the negative impact of flooding. During the rainy season, water levels in the river rise and overflow into surrounding areas, resulting in widespread inundation. The areas closer to the river channel experience more intense riverine flooding.1

In July 2020, catastrophic floods forced cattle keepers from Southern Jonglei to relocate their herds to higher ground in the Equatoria region.2 Not all displaced individuals from Southern Jonglei moved with their cattle; some sought refuge on fishing islands and tried their hand at fishing, while others engaged in farming in refugee camps or displaced camps. Additionally, some individuals managed to keep their cows during the displacement. While some displaced returned voluntarily after the floods receded in 2021, others faced pressure from national and state governments to leave the Equatoria region to reduce the violent conflict between herders and local farmers.3 Despite this pressure, many herders remained in the Equatoria region, and those who returned to Bor and Twic Counties in 2021 couldn’t stay due to recurring floods between 2021 and 2024 and fear of livestock diseases. Some returnees crossed the Nile River to the west bank with their livestock into Aweriar and Eastern Lakes Counties.

These flood-related migration patterns are historical to those familiar with oral accounts of migrations linked to climate shocks within the Sudd floodplain. Before the arrival of foreigners in the Sudd basin, which increased insecurity, migrations were mainly triggered by human and livestock disease outbreaks and floods. The human or livestock disease outbreaks occurred at the beginning or end of the flooding cycle. In response to dealing with pandemics, those who had no means to migrate had to adopt social distancing measures into their settlement patterns: huts and byres were increasingly well-spaced. These scattered settlements would make the communities vulnerable when insecurity concerns replaced those climatic shocks as the top threats in the 1800s. Unaware of the history of climate shocks and communal adaptation measures, the Europeans who observed this vulnerability in 1911 dismissed the villages, which suffered from raids due to their settlements, as stupid. But habits adopted over time rarely change.

Flood-related displacements exacerbate subnational conflict linked to resource competition between the displaced and the host communities speaking the same or different languages. The displaced community could clash with the host community over conflicting economic modes of production (one group keeps cattle, and the other is a farming community), or the space may need to be more to accommodate the needs of the combined population even when both communities are farmers, cattle keepers, or fisherfolks.

The rising water levels in East African lakes linked to the rainfall cycles are often identified as a significant cause of the floods that increase the size of the Sudd. Notably, all significant riverine flooding events in the Sudd region originate from rivers and lakes in East Africa. For example, the flooding in 2020 was primarily caused by above-average rainfall across East Africa from October 2019 to May 2020, which raised water levels in Lake Victoria, Lake Kyoga, Lake Albert, and other lakes along the Nile. This excess water entered the Nile River, leading to severe flooding in downstream areas.

Oral histories suggest that these flooding events have occurred for several hundred years, leading to significant flooding of the Sudd floodplain, which can sometimes double its area. This flooding results in the loss of livestock, human lives, and the vast regions of woodlands, as well as the destruction of small creatures, including ant colonies that become submerged. The full extent of this devastation is rarely documented in detail. The vegetation in the Sudd wetland depends on the depth and duration of flooding. However, frequent floods create climate refugees and exacerbate ongoing conflicts.

A thorough analysis of the physical landscape along the White Nile can provide valuable insights into the detrimental effects of high water levels. Most rivers and streams in South Sudan flow northward into three significant rivers: Bahr Al-Ghazal, Bahr Al-Jabal, and Sobat-Baro-Pibor. These rivers converge into the White Nile a few kilometers south of Malakal. During the rainy season, these rivers often become overloaded with water, leading to blockages at the confluence of the White Nile and Sobat Rivers. This situation can create backflow along the tributaries of the White Nile, causing water to accumulate behind the Sudd until it finds an outlet through Bahr az-Zeraf. This backed-up water creates surges, increasing the swamp’s size and causing flooding in adjacent floodplain areas. The Sobat River, one of the most significant tributaries of the White Nile, plays a major role in this backflow, mainly as it receives large volumes of water from the Ethiopian highlands and the eastern Equatoria mountain ranges between July and October. As a result, most areas in the Sudd region experienced flooding during this period.

The increased number of dams in Sudan and Egypt has also contributed to flooding surrounding the Sudd Region. Dams tend to obstruct the river’s normal rapid flow. Many dams upstream are designed to reduce flow, accumulate water in reservoirs, and divert it into channels that supply parts of the countries farther from the Nile River. As water levels rise behind these dams, they affect the river and eventually lead to flooding in the Sudd swamp, resulting in an expansion of wetlands.

The entire country is prone to rain-induced or pluvial flooding annually. This flood cycle typically begins in June with heavy and frequent rains. However, rain-associated flooding is generally temporary and recedes quickly after the rainy season due to high evapotranspiration rates.

The Role of Physical Landscape and River Regime

The natural landscape in the Sudd floodplain, located on the east bank of Bahr Al-Jabal, is marked by three main features that contribute to its fragility: heavy rainfalls during the rainy season (May–November), the flatness of the surface, and the clay-like nature of the soil, which is primarily composed of sediments from the White Nile.

The rainfall interval has shortened significantly while the intensity of the rainfall has increased. In a meeting I had in 2012 with a former government official from Rumbek, who worked in the Department of Agriculture and conducted fieldwork in what is now Twic East County during the 1970s, we focused on the poor drainage characteristics of the clay-like soil. He observed that during the dry season, the soil would crack but quickly mend these cracks once the rains began. Due to its sticky nature, the soil seals the surface, preventing water from penetrating deeper into the ground. Consequently, the flatness of the surface causes rainwater to remain where it falls, transforming the area into a shallow lake interspersed with dry spots. Residents, unable to leave, have built dikes to protect their homes. Additionally, water from the Eastern African highlands contributes to this rain-fed shallow lake.

When the Nile enters South Sudan at Nimule, it becomes known as Bahr Al-Jabal (Mountain River). Its flow is augmented by the heavy rains that feed various streams, including the Aswa, Kaya, and Kit, which converge in the Rajaf zone and continue through Mongalla, where the river’s flow is recorded at 27 billion cubic meters per year (one billion is equal to 1,000 million)4. Other rivers from Uganda, Ethiopia, and Kenya drain directly into the Sudd swamp. The rivers on the Ethiopian side, such as the Akobo, Kuron, and Mentone ya Ndege, generally flow northwest, while those from South Sudan, like Lokalyan, Zingetta, Kideppo, Kinetti, Pibor, and Kengen, flow northeast.

The volume of water passing through the narrow channel of the White Nile is so high that it causes overflow on both banks. This results in devastating floods on the east bank, where homes have been relocated between approximately 13 and 20 kilometers for generations. The shifting patterns of former cattle camps and homes are evident in traditional songs passed down through the years, serving as a record of the locations of ancestral birthplaces.

In an average year, out of the 27 billion cubic meters of water entering Mongalla, only 14 billion cubic meters are said to reach the downstream tail of the swamps at the Sobat Mouth with much water is lost through transpiration, absorption, and evaporation, often attributed to the Sudd swamp.5 However, this claim is likely exaggerated due to upstream countries’ political and economic interests. The water flow at Mongalla is typically highest in September and lowest in February and March when the seasonal swamps on both banks of the Nile are reduced in size. Measurements at Mongalla are inflated by the additional flow from torrential streams entering the river approximately 60 kilometers south of Mongalla. Once this flow slows down upon reaching Jonglei village—114 kilometers north of Bor Town and 260 kilometers from Mongalla—it equates to around 23.5 billion cubic meters per year. From Mongalla to Jonglei village, the flow decreases by about 12 percent. This reduction may be attributed to the Aliab Valley, where the Nile overflows its banks to the west, nourishing pastures for cattle keepers from Aweriar and Bor Counties, as well as a slowly expanding swamp within Bor County that supports both a fishing economy in deeper waters and a cattle economy.

The preceding narrative highlights how land surface levels, soil structure (created by historical sediment flows), vegetation, and river dynamics contribute to flood events. It raises the question: what role does global warming play in this complex system?

Interactions between Local and Global Climate Patterns

According to the Global Environment Facility (GEF), the Sub-Saharan region was expected to experience an annual temperature increase of approximately 0.8°C by the end of the next decade, which, considering the study was conducted in 2011, would mean by the end of 2021.6

The El Niño-Southern Oscillation (ENSO) is a climatic phenomenon that disrupts the entire oceanic and atmospheric system in the tropical Pacific. ENSO is a natural climate pattern that occurs irregularly every two to seven years and typically lasts between twelve to eighteen months. This phenomenon causes significant weather changes around the globe. Weakened trade winds and warmer ocean surface temperatures in the eastern and central equatorial areas characterize ENSO. Additionally, it includes fluctuations in the Southern Oscillation (SO), which refers to the seesawing of tropical sea level pressure between the Eastern and Western hemispheres. El Niño, a component of ENSO, generates unusually high pressures in the Indian Ocean. Large-scale disturbances related to El Niño can lead to flooding and drought across extensive regions, including Africa.7

The Indian Ocean Dipole (IOD) is another climate pattern that affects the Indian Ocean.8 During a positive phase, warm waters are pushed to the western part of the Indian Ocean, while cold, deep waters rise to the surface in the eastern Indian Ocean. This positive phase of the IOD results in high temperatures along the coast of Africa, leading to heavy rainfall. The combination of these climatic events has been implicated in the ongoing floods in Eastern Africa, which began in 2019 and persisted intermittently until 2024.

South Sudan has experienced three consecutive years of exceptionally severe flooding in 2019, 2020, and 2021. Climate forecasts suggest the upcoming rainy seasons will likely bring above-average rainfall and further flooding. Indeed, new waves of destructive floods struck Jalle Payam in Bor County and Twic East County by late November 2023. Ajak Maluk, a resident of Twic East County involved in flood control research, expressed concern after witnessing the water rising over the dike: “Twic East County may not be able to withstand it if the proposed intervention fails.”9 The floods have returned too soon, making 2019 to 2024 a continuous stretch of severe flooding. Writing for The Washington Post, Chico Harlan remarked:

Climate disasters are often perceived as finite events—with an emergency and a recovery, a beginning, and an end. But as these disasters grow in magnitude and frequency, striking poor countries dependent on a stretched humanitarian system, some are no longer just passing crises, but permanent states of being.10


It is rare for floods to occur frequently in the Jonglei floodplain, with recorded events typically lasting up to three years. Twic East County, located in the Sudd region and bordering the Pibor Administrative Area to the east, Duk County to the north, Yirol East County to the west, and Bor County to the south, was among the five counties most affected by the flood in mid-2020.11 During this event, the entire county was inundated, leading to a total evacuation and forcing the community to flee to higher ground in Jonglei. Many residents became internally displaced persons (IDPs) in Mongalla (Central Equatorial State) and Guolyar (Lakes State), while others sought refuge in camps in Uganda and Kenya.12

Of the three counties discussed in this book—Duk, Twic East, and Bor—Twic East County is usually the hardest hit due to its physical geography.13 Between 2022 and 2023, the displaced populations of Twic East County residing in Mingkaman (Awerial County), Mongalla, and Bor Town had not returned home, as flooding continued to affect the area. According to the national Member of Parliament from Twic East County, an estimated 70 percent of the population from Twic East County was displaced in 2021. Those who attempted to return with their cattle were forced to leave again, moving to Awerial County due to concerns over insecurity and disease.

In a broader context, floods in South Sudan affected approximately 1.2 million people in 2021, displacing more than 300,000 and causing economic damages to $671 million.14 In 2022, South Sudan was ranked as the world’s most vulnerable country to climate change, lacking the means to cope with its impacts.15 While South Sudanese communities have long dealt with water-related risks, the current situation is exacerbated by two main factors. First, decades of conflict and insecurity have weakened community resilience. Second, climate change is significantly increasing the destructive potential of floods, making them more unpredictable. The floods also bring diseases, which have led to a rise in disease outbreaks, leaving communities poorly equipped to handle these challenges.

History of Floods

Floods are the leading cause of economic losses for the citizens of Jonglei among all disasters in the country.16 These devastating floods, which previously occurred with longer intervals between events, have become increasingly frequent. In Jiëëng language, floods are referred to as “Amol” or “Abor,” residents track flooding events by giving them specific names. In Jonglei state, significant flooding events have been recorded in the following years: 1916–19 (Amol Thith), 1948 (Abor Alier), 1961–4 (Amol de Pawer), 1972–3 (Amol de Maruor or Abor Maketh Reng), 1988 (Abor Aluaany), 1991–5 (Amol de Capoth), 1998–9 (Abor de Machama), and 2020–4 (Amol de Korona).

In the 1980s, Douglas Johnson, a renowned expert on Gawaar, reconstructed the history of floods and examined the political ecology among the people of the Upper Nile region, which includes the modern GPAA, Jonglei, Upper Nile, and Unity states. This literature indicates that the Southern Jonglei Jiëëng territory has abundant data on floods, mainly due to the attention given by colonial administrators, social anthropologists, and historians to the Greater Upper Nile region. Additionally, several historical works on South Sudan address the issue of flooding. One significant resource is Paul Howell and colleagues’ “The Jonglei Canal: Impact and Opportunity,” which emerged from plans in the 1970s for a radical reorganization of the flood zone through the construction of a canal intended to drain the swamp at the center of the floodplain17. Howell also authored a five-volume colonial report in the 1950s, and many studies on the floodplains published by Khartoum University Press and a consulting firm called Mefit-Babtie remain relevant today18. Furthermore, Terje Tvedt’s works on the Nile, including his “Bibliography of the Nile” and two volumes on Southern Sudan, are also noteworthy contributions to the field.19.

Southern Jonglei has a long history of pastoralists migrating due to floods. For instance, during the early twentieth century, cattle from Jonglei began to move to the Equatoria region.20 This migration coincided with the peak annual flow of the White Nile, which was recorded at 120 cubic kilometers in 1916, a year that experienced severe flooding in Jonglei. These harsh environmental conditions placed significant stress on livelihoods, compelling pastoralists to pursue migration.21 While literature often dates the displacement of cattle herders from the Sudd floodplain to Equatoria (or during the great flood of 1961–4), some groups likely began moving into Equatoria much earlier.

Different pastoralist communities contend for scarce water and land resources due to fluctuating weather conditions, frequently leading to inter-group conflicts over ownership rights and resource exploitation. For example, Lou Nuer pastoralists often migrate into neighboring territories within the Sudd to search for water during the dry season. However, host communities in the Gaweer areas perceive this migration as land grabbing.22

Greater Jonglei has experienced several floods, with oral histories dating back over 100 years. In the last century, the annual flow of the White Nile has varied significantly, ranging from a maximum of 120 cubic kilometers in 1916 to a minimum of 42 cubic kilometers in 1984.23 Accounts of abnormal climatic conditions are frequently heard on the radio. In rivers reliant on rainfall, average flows are rare, and the Nile is no exception. Records from the last fifty years include a notable high flood between 1916 and 1917. This flood originated in Lake Victoria in April 1916 and peaked in Southern Sudan by March 1918, two years later. During this period, the people of the Sudd region experienced devastating flooding. The floods from 1916 to 1919 submerged the entire Upper Nile region. By November 1916, all Lou areas were flooded except for the higher grounds, forcing some Lou Nuer to relocate to the Jikany areas. Another significant flood occurred in 1943, and in 1948, a flood known as Amol Alier prompted some residents from Bor and Twic to settle in the Lou Nuer territories. Following this flood, the Gawaar community moved into areas that were previously part of Duk. In 1961, Lake Victoria’s water levels rose dramatically, increasing discharges at Owen Falls. Between 1961 and 1962, the discharge at Owen Falls increased from 20.6 to 38.6 cubic kilometers, then rose again to 44.8 cubic kilometers in 1963 and reached an astronomical flow of 50.5 cubic kilometers in 1964. This series of events resulted in catastrophic flooding of the Sudd floodplain, which doubled from 13,100 to 29,800 square kilometers.24 This flooding destroyed an estimated 120,000 heads of livestock and claimed tens of thousands of Nilotic lives, compounding the hardships caused by the civil war.25 This disaster was more severe than the Amol Thith floods of 1916–19. Dr. Johnson noted:

The flood waters claimed large numbers of Twic cattle and destroyed the woodlands around Kongor, which have not yet regenerated. The old Gaawar settlements close to the Bahr al-Zaraf, including Ajuong, Pacier, and Rupciengdol, were submerged by the flood and were still under water throughout the 1980s. The Lak Nuer at the northern end of Zaraf Island and the Ruweng Dinka living between the Zaraf mouth and Khor Atar were flooded out of their homes, and many still have not been able to return.26


There were significant floods in South Sudan in 1973 known as Amol Maketh e Reng. Another flood occurred in 1988, known as Amol Aluaany. In 1991, during a period of internal conflict within the Sudan People’s Liberation Movement/Army (SPLM/A), the southern rebel group that fought against successive governments in Khartoum in 1983–2005, the region faced severe challenges. The year 1990 saw a bad harvest in Bor County, and by July 1991, the crops in the area had been “completely washed out.” The floods also led to an infestation of tsetse flies and a severe outbreak of trypanosomiasis, which devastated already weakened livestock. In late October 1991, Bor was attacked by a coalition of the Nasir faction of the SPLM/A and Nuer fighters recruited from Ayod and Akobo areas. This alliance displaced the entire populations of Duk, Twic East, and Bor Counties to Mongala and subsequently to eastern Equatoria. The flooded areas remained inundated for many years, with drought conditions not returning until 1998.

South Sudan experienced extensive flooding again in 2019, with several significant flooding events occurring from May to November. An estimated one million people were affected, marking 2019 as one of the worst flood years in the country’s history. Many individuals and families lost shelter, faced increased food insecurity, and were more susceptible to waterborne diseases. The period of flooding between 2020 and 2022 was referred to as Amol de Korona, coinciding with the Covid-19 outbreak.

When the rivers originating from Ethiopia overflow their banks, such communities as the Lou Nuer of Akobo County, Anyuak, and Murle in the GPAA are affected. An overflow from these rivers might not significantly impact such areas as Ayod, Duk, Twic East, and Bor Counties. Conversely, when rivers in South Sudan that drain into the Sudd swamp—and have sources in Kenya, Uganda, or within South Sudan—overflow, Ayod, Duk, Twic East, and Bor Counties suffer greatly, while Akobo County may remain dry. These local variations in river flows have previously provided safe havens for affected communities. For instance, during the great floods of 1916–19 and 1961–4, many residents of Twic East County migrated to Akobo. Unfortunately, different areas can experience simultaneous climatic shocks, making it challenging to find safe spaces. For example, during the floods of 2020–4, 70 percent of residents of Twic East County were displaced to the Equatoria region and Aweriar and Eastern Yirol Counties of Lakes State, while many individuals in Akobo County faced drought and famine, prompting them to move to the headquarters of Twic East County in Panyagoor.
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Severe Droughts

The strong interconnectedness between humans, animals, plants, and soil is painfully evident during a drought in the Sudd floodplain. The clay soil cracks away from the riverbanks, creating holes that can injure humans and animals. Closer to the riverbanks, the soil becomes muddy and sticky, making it difficult for cattle to move around during grazing time. As a result, cattle can get stuck in the mud, leaving them vulnerable to fly attacks that could lead to death.

Additionally, as the land dries out, plants die, depriving cattle of necessary grass and leading to mass starvation. The lack of sufficient pasture weakens the cattle, making them more susceptible to diseases. People can sustain themselves with reliable agricultural sources during a drought and with failed rain, which affects rain-fed farming.

The situation further deteriorates as the quantity of milk the cows produce decreases significantly, making it challenging for families to rely on cattle for survival. In search of alternatives, people turn to fishing. However, the drought leads many to flock to a few remaining green zones, which causes overcrowding and overfishing, resulting in a fish shortage. As the drought intensifies, fishing becomes even more difficult as fish escape to deeper waters to survive.

Droughts significantly make it extremely difficult for people to relocate when the Sudd floodplain severely impacts them. These droughts also devastate neighboring, drier regions. As a result, individuals quickly deplete the resources needed for such moves, leaving them needing assistance. Additionally, people require more food access to regain their strength. The only viable option for those living in floodplains is to move closer to the White Nile. However, this migration decision often coincides with wildlife movements within the same natural landscape, leading to conflicts over the increasingly limited green zones.

The open savanna woodland and grassland habitat east of the Sudd, extending to the boundaries of Burgilo National Park (also spelt Badingilo) and Boma National Park, supports the second-largest ground migration in Africa. This migration involves approximately one million white-eared kobs, tiang, and Mongalla gazelles moving to the Sudd wetland during the dry season. Both flood and drought cycles significantly impact the stability of these migrations. In very wet years, the migrating antelopes stop arriving in the villages of Southern Jonglei because the water they seek in the Sudd swamp is abundant in the Boma, Pochala, and Lafon areas. The animals reverse this trend and return to the villages only during severe droughts.

During severe droughts that have devastated the eastern part of the Sudd wetland, many animals are forced to move there in large numbers in search of water and grazing land. For instance, during the drought of 1960–1, a significant number of giraffes migrated to the Sudd. Villagers took advantage of this situation and nearly hunted them to extinction.1 A similar incident occurred in the Kesengor area in recent years, where sixty giraffes were killed.2

The displacement of giraffes due to drought led to this period being referred to as the “Giraffe Drought” (Run de Yang de Miir) of 1960–1 because that year saw numerous giraffes roaming the countryside for unknown reasons. Their tails and meat are precious, so they were hunted nearly to extinction.

These patterns of animals seeking refuge in shrinking green zones during droughts have contributed to South Sudan losing more than 90 percent of its elephant population over the past thirty years. Currently, 75 percent of the remaining elephants have taken refuge in the Sudd wetland near Ayod and the surrounding areas, where the acacia forest between Duk and Ayod Counties provides the only hiding spots. In recent years, ivory has been trafficked from the Sudd zone along the Bor-Juba Road to urban markets outside the country. Droughts force wildlife and livestock to compete for limited resources, primarily in wetland areas, leading to significant losses for wildlife populations.

History of Droughts

Droughts are a significant issue in South Sudan and their frequency increases due to climate change. In March 2024, a severe heatwave struck the region, prompting the closure of schools. Temperatures soared above 37°C (99°F), typically the average high during the dry season.3 Rising temperatures and altered rainfall patterns have led to droughts, water shortages, and food insecurity. These droughts can also cause the loss of livestock, which devastates pastoral communities. Furthermore, drought conditions can intensify competition for resources, worsen existing tensions, and lead to conflicts between local communities. A significant factor contributing to droughts in South Sudan is the El Niño phenomenon.

Drought periods have been a recurring issue throughout Sudan’s history, with notable years including 1886, 1910–13, 1940, 1960–1, 1967–73, 1979–85, 1990–1, and 2001–9. From 1982 to 2021, Jonglei state experienced more than ten drought events. However, only a few of these events are recorded in oral history, mainly because flooding is considered a more significant disaster in the region. For instance, the years 1910–13 were characterized by a complete lack of rain during July, August, and September, extending into October 1911. All rivers dried up, leaving only a few scattered water pools.4 From 1979 to 1987, they represented a long drought interval or a series of successive droughts. Notably, 1980 was significant because it marked the return of the white-eared kob migration to the Sudd from their breeding grounds in the Boma area after a long absence. The drought during this time was severe in the east, impacting Kenya and Uganda, where many rivers that flow into the Sudd wetland originate. The year 1980 was referred to as the Year of Guil (the local name for the white-eared kob) to commemorate the reappearance of this animal following a long period of decline, likely caused by the significant flooding that occurred from 1961 to 1964. The drought peaked in 1984–5, leading to a substantial famine in 1986.

 


1
 Author’s interview with elder Atem Yaak Atem, October 23, 2023.

2
 Author’s interview with Dr. Paul Elkan, former country director for Wildlife Conservation Society—South Sudan, May 2021, Juba.

3
 https://earthobservatory.nasa.gov/images/152600/heat-wave-in-east-africa#:~:text=In%20March%202024%2C%20a%20heatwave,especially%20intense%20in%20South%20Sudan.

4
 Collins, R. O. (1960). Patrols against the Beirs. Sudan Notes and Records, 41, 35–58. http://www.jstor.org/stable/41716952.
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Disease Outbreaks

This chapter narrates the impact of diseases on displacement and how it is interconnected with climate change. As the idea of viewing health holistically gains more significance—where the health of humans, animals, and the environment is considered together—cattle camps play a vital role in collecting valuable data that helps better tell the story of public health issues.

In the past, it wasn’t the acquisition of a military edge that enabled moving to a new area but the means to address climate shocks (e.g., acquiring drought/flood-resistant crops and cows that walked long distances (cows with humps). However, fleeing has remained the only medicine against disease outbreaks for centuries. In agro-pastoral communities, songs are potent ways to record socio-environmental history, including accounts of displacement.

In the following lines, the singer, Arïth Bathou, from the Adol clan in Kolnyang Payam of Bor County, presented the leading cause of displacement of people and livestock from Bor County to Equatoria regions as environmental shocks (livestock diseases and flood).

We Panda wek bakke muɔ̈ɔ̈th ë löth eei.

Ka dïr kuɔ aa lööth thoor, Ajoŋ ë Mariɛm -Wudhïr ë ɣɔ̈k

Bäk lokku Bor, Aɣɔc Guala.

Riäŋdïït ë Buɔr yennë rok kuanyic eei, akuc ku mɛn yen riɔ̈ɔ̈c ke cee jɔk.

Riäŋ ë Pan Bor ee jɔk.

Ë kënnë tuaany ë ɣɔ̈k ku riäŋ ë toc.

Wëi kuɔ̈n Mayɔm ɣoo, kek aa ɣo thiäi ë ruɔɔk ke juɔ̈ɔ̈riic.

My fellow people, I ring this bell to greet you.

Our mighty bulls, Mariem’s Bell, Minister of Cattle, have shattered the iron bells.

Let’s return to Bor, Ahoch Guala (The wealthy individual with enough resources to purchase cattle equal to the entirety of the Guala clan’s possessions.)

The great destruction of Bor’s homeland, which has scattered our people, is not due to fear of insecurity but fear of disease outbreak.

Bor was destroyed due to a disease outbreak.

We left because of livestock diseases and the destruction of toc (Sudd).

To save your lives (cattle), oh my bull, Mayom, we had to live as sojourners in foreign lands.

The spiritual dimension in understanding climate change shows up in local discourses.

The above song has mentioned three critical words: jɔk, wëi, and löth. From the literature on Jiëëng religious studies, we know that the essential good that Jiëëng seeks from God is expressed in the concept of wëi, which, like the Hebrew ruach, literally means both “breath” and “life” of living beings.1

“Wëi kuɔ̈n Mayɔm ɣoo, kek aa ɣo thiäi ë ruɔɔk ke juɔ̈ɔ̈riic.”

Oh, my bull, Mayom, we must live as sojourners in foreign lands to save your life.

The singer did not migrate to save his own “wëi” but that of his precious bull. Pastoralism was developed to protect wëi against climate shock. Migrating with animals to escape a deadly disease outbreak, flood, or drought bestows wëi upon one’s livestock. The broadest, generic term for “spiritual powers” is jak (singular, jɔk), a term that encompasses revered ancestral divinities (yɛ̈ɛ̈th) as well as the malign forces manipulated by diviners.2 In its broadest sense, even a disease outbreak may be described as jɔk, as in the song.

“Riäŋ ë Pan Bor ee jɔk.”

The great destruction of Bor’s homeland, which has scattered our people, is not due to fear of insecurity but fear of disease outbreak.

God gives wëi in abundance when He is happy with humans, but He sends jɔk as a punishment to signal the breakdown of relations. The breakdown of this relationship is manifested through the unsustainability of human–environment co-dependence.

The third word mentioned is löth or iron bell. This bell is one of the prized items in the pastoralist economy. When the cattle camps moved, pastoralists hung iron bells around the necks of select bulls or oxen using collars. The suspension loop inside an iron bell is called töör. This can be worn out over time, and it can be broken.

“Ka dïr kuɔ aa lööth thoor.”

Our mighty bulls have shattered the iron bells.

The singer tries to convey how frequently their cattle camps have moved, which has resulted in the overuse of iron bells and their subsequent destruction. Löth became the mass communication gadget whose sound announced flight as a response to environmental calls to move with cattle to a new cattle camp. This prized iron bell was not invented by Jiëëŋ originally. In Lakes State, there is a small section within Atuot called Ajong, which some believe to have been the original makers of Löth. Ajong is in the plural form, and in the singular form, it is Ajuɔɔŋ, which is Jiëëng’s word for a blacksmith. The Jiëëŋ credit the original inventors of Löth by referring to it as Ajuɔɔŋ. So, Mariem’s Bell (Löth) or the bell of Mariem can also be rendered as “Ajong Mariem” as in the song, and it means “The one who bought a Löth from a man named Mariem”—a nickname in honor of aesthetic investment in buying a pricy iron bell. Ajong are suspected to be remnants of the first landlords of South Sudan.

The present areas occupied by Jiëëng were once occupied by the Luo group, which dominated South Sudan. However, the Luos were not the first landlords in such areas. The first known landlords were called Luɛɛl. Pushed by the climate change impacts in what is Sudan now, the Luo (known as Bɛɛr) began to arrive perhaps in the 1300s in the space already occupied by the Luɛɛl. The friction led to a prolonged violent conflict that saw the integration of groups in some areas and expulsion in others. Today, the only trace of Luɛɛl can be found in such names as “Acala,” “Acai,” “Abol,” or “Ajuɔɔŋ” which the Luo adopted and then were later adopted by the Jiëëng. A sorghum variety most likely adopted from the extinct group is called Luɛɛl in many areas of Jiëëng.

In the past, death from natural causes used to be a scary occurrence in the villages across the Sudd floodplain. Lacking the means to deal with disease outbreaks, such as smallpox and cholera, people first fled when a deadly disease struck a village. During an epidemic, people often fled their homes, which was a wise decision for the individual, but it also spread the disease to other areas.3 Famines, which occurred on average once every eight or ten years, were always complicated by epidemics, and non-epidemic diseases would also increase. The weakened and undernourished population was more susceptible to any form of disease.4

People were afraid to pass through a compound where a person had died. All personal belongings of the deceased were collected and tossed beside the gravesite. Several men declined to take part in the burial of a deceased member. They provided unusual reasons for their refusal, but they were worried about seeing an eye with the deceased as that might expose them to whatever disease that killed the deceased. Such a risky activity was only undertaken by the closest of relatives. These rare occasions where blood connections mattered powerfully shaped relationships in society. People abandoned an entire village after a deadly disease outbreak, but those afflicted were also avoided except by their close relatives.

Smallpox

Diseases such as smallpox (called Akoi in the variant of the Jiëëng language spoken in Southern Jonglei) used to break out a lot in the 1800s and created migration from one village to another. These migrations helped spread the disease quickly. The name Akoi entered the Jiëëng naming system with the first arrival of smallpox. Some families adopted Akoi as a deity, which they used to threaten their rivals by unleashing Akoi (smallpox). Some elders say the name Akoi cannot be traced back to six generations. Suppose we estimate the gap between generations by thirty years. The span of six generations would be equivalent to 180 years, which would put the first outbreak of smallpox around 1843. This might be the oldest time in the oral history to recall the disease. Otherwise, the disease has a long history in neighboring areas such as Ethiopia and northern Sudan, meaning its history must be longer than six generations in the Sudd floodplain. Smallpox is believed to have originated in Ethiopia and neighboring regions along the Nile and has existed in the area for approximately 1,500 years.5 In the nineteenth century, we witnessed at least six major smallpox epidemics in Ethiopia: 1811–12, 1838–9, 1854, 1878, 1886, and 1889–90, averaging one per generation.6 Writing on September 13, 1811, during a period of civil war, Nathaniel Pearce, a British resident in Tigre, noted:

Smallpox at this time committed such ravages throughout the country that all thoughts of war were abandoned. As the disorder increased, it became more like a plague than Smallpox, and in a great many towns and villages, the people lost all their children, and numbers of grown-up persons, who had not had the disease before, died also.7


He added that one refugee, alarmed at the prevalence of the disease in Tigre, fled to Gojam, only to find that it was raging in that province too; he, therefore, went to one of the islands on Lake Tana, but, finding it there, was obliged to abandon his efforts to escape the epidemic.8

Studies in Sudanese history show a time series of smallpox outbreaks in the 1800s.9 Smallpox has been a constant threat to the Sudan, and recurrent epidemics have occurred from time to time during the country’s recorded history. These epidemics have varied in distribution and severity, but their impact on the population and economy may only be surpassed by cholera, drought, and famine. There was an outbreak of smallpox in 1684.10 Smallpox was not limited to the northern provinces of Sudan; the disease’s toll was also felt in the southern reaches of the country, where the slave trade was rife. The British traveler Samuel Baker reported a smallpox outbreak in the south of districts of Sudan in 1863, and natives were dying like flies.11

Those who migrated from an affected area weren’t always welcomed by the host communities, so they would keep moving from one village to another until they found someone who would welcome them. The conditions for joining a new village included having a relative in that village or through a freshly arranged marriage between a member of the migrant unit and a member of the host community.

Livestock Diseases

Between 1975 and 1977, the Sudanese Ministry of Agriculture, Food, and Natural Resources conducted a national livestock census from the air, which estimated that the Southern region’s population was 5.6 million.12 In 1983, under the Ministry of National Planning, the National Council for Development of the Jonglei Canal Area conducted a second aerial survey covering the present-day counties of Bor, Twic East, Duk, Ayod, Waat, and Fangak. The survey revealed that the area’s population ranged from 471,339 during the mid-wet season to 784,669 in the late dry season.13

Livestock plays a vital role in South Sudan’s economy, with around 80 percent of its population depending on the estimated 43 million heads of livestock, including cattle, goats, and sheep.14

Livestock diseases are a significant concern in South Sudan. These diseases can be categorized into three types: viral diseases (such as rinderpest, foot-and-mouth disease, and Rift Valley fever), bacterial diseases (including contagious bovine pleuropneumonia, contagious caprine pleuropneumonia, anthrax, black quarter, brucellosis, hemorrhagic septicemia, dermatophytosis, and avian borreliosis), and parasitic diseases (such as trypanosomosis, tick-borne diseases, gastro-intestinal parasites, and ectoparasites).15

Between 1888 and 1897, the rinderpest virus spread throughout Sub-Saharan Africa. This was the first time the virus had been seen in Africa, and it killed over 90 percent of the cattle population and countless wildlife.16 Before the outbreak of rinderpest, droughts and locust plagues were often present. The disease was then followed by human illnesses, mainly smallpox and malnutrition.17

A combination of smallpox, rinderpest, and famine hitting an area would be viewed as unnatural. When such misfortune befell an area, the elders sought the advice of the spiritual leaders to explain the cause and what ought to be done to appease the gods.

The wise men had always known what to do after much contemplation but deceptively attached their successes to their gods (spiritual beings) to gain power from the people and be revered by their communities.18


An influential spiritual leader might suggest the source of the disease. Some diseases come from the river or the land. Once this has been figured out, the leader in charge of toc (marshlands) or charge of the land might be called upon to make a sacrifice. In Nuer’s traditions, the land chief (Kuor Muon) is the highest authority on royalty scales. For example, Ngundeng Bong Chan Jithchuor Gil Wujok Gaa Ding Targaa was a Kuor Muon. Colonial administrators have noted that Ngundeng was called upon to treat the land when the land was sick (when there was a disease outbreak against cows and people). Ngundeng’s famous son Guek (Aguek) was born around 1883. So the disease outbreak that was killing many cattle in Lou Nuer areas around the time of the building of God’s byre (Luak Kuoth) under the instruction of Ngundeng could be a combination of rinderpest and smallpox. According to the Sudan Notes and Records,19 Ngundeng, after diagnosing that the disease outbreak was coming out from the land, made a massive grave (called a pyramid) to bury smallpox and rinderpest. The disease outbreak ended when the pyramid was finished. Of course, epidemics have cycles, and the end of the cycle of the combined outbreak in Lou Land coincided with the finishing of this great project that brought workers from faraway places. Mr. Ngundeng gladly claimed credit and made his name more fantastic. The only challenge to his fame was his inability to stop the return of “smallpox and rinderpest” in the form of the “Turk” slave-hunting raiders inflicting destructive violence across villages. During the Covid-19 pandemic, the word social distancing was popularized. But this might have been the logic for the well-spaced huts and byres in the towns because isolation used to be implemented to contain the disease.

Indeed, some modern/scientific coined terms, typically used to describe certain phenomena such as social distancing, have always existed in ancient times but in different contexts. Hence, the naming may be different, but the description remains similar if such phenomena are to be traced back to old times.20


When survivors were unable to protect themselves, fleeing was an option, which was also an easy way to spread the disease.

When the measure-killing livestock diseases such as the bovine trypanosomiases and rinderpest were controlled using vaccines, other diseases usually masked by the devastating effects of the former began to appear.21 Examples are parasitic diseases and certain bacterial diseases such as TB, contagious abortion, bovine farcy, etc.

Civil war disrupted migration and livestock disease patterns, sparking violence and risking social cohesion. The Food and Agriculture Organization (FAO) reports that due to the displacement of livestock, there has been an increase in tribal conflicts, cattle raids, and disease outbreaks in South Sudan.22 Rift Valley fever (RVF) virus is a recurrent zoonotic disease in South Sudan. The outbreaks of RVF occurred in White Nile State (in Sudan) in 2007. This area borders the Upper Nile of South Sudan. During the 2007 RVF outbreak in Sudan, two suspected RVF deaths were reported from Renk and Jouda in South Sudan, with heavy flooding in the whole of Upper Nile. During the same year (2007), a suspect RVF human case was reported from Kapoeta North County, and a follow-up animal serosurvey showed a prevalence of 0.9 percent for RVF IgM.23 In late 2017 and early 2018, an outbreak of RVF caused the loss of over 2,000 cattle in Yirol East, which borders Jonglei state. This unfortunate incident led to increased countrywide alerts about livestock diseases.24

Livestock diseases, which lead to large-scale livestock deaths, also lead to migration. Human or livestock diseases usually follow an environmental change (flood or drought), traditionally followed by famine and disease outbreaks.25 A notable period of above-normal rainfall was identified in the Sahel in the 1880s and early 1890s.26 Similar periods of above-normal rainfall were identified in Sudan.27 The cases of smallpox outbreaks were increasingly reported at this time.

Besides the livestock, which forms a large part of the pastoral economy, the fish economy also abounds in the Sudd floodplain, and environmental changes also affect the fishing community. The flood water sometimes causes vegetation poisoning from the surrounding areas to the Nile, leading to fish dying. Besides the poisoning of the fish, some diseases also arise during a flood (especially when a flood is about to end), and these diseases can affect humans and animals beyond cattle. Consequently, living off the Sudd floodplain can be unreliable at times. Some floods aren’t blessed with plenty of fish.

Besides triggering migrations among the pastoralists, natural disasters lead to the confinement of cattle in restricted areas among the population that has stayed, which increases the risks of disease outbreaks and growing vulnerability to disease among the herds in the absence of government vaccination programs. Livestock diseases have either directly or indirectly contributed to conflict or have the potential to trigger conflict at local and national levels. From cattle owners’ perspective, the essential attributes of the various diseases are mainly the losses incurred, such as death, reduction in milk production, growth, and reproduction. Secondly, the rate of spread within and between herds and the challenges associated with treatment and control of the disease are important factors.28

There are numerous cattle diseases prevalent in South Sudan, which include East Coast fever (ECF), trypanosomiasis, brucellosis, foot and mouth disease, bovine parasitic otitis (BPO), lung sickness, contagious bovine pleuropneumonia (CBPP), worms, liver fluke, blackleg (BL), anthrax, lumpy skin disease (LSD), hemorrhagic septicemia (HS), and ticks, we shall only restrict our discussion to those livestock diseases that have contributed to the displacement of people in Jonglei in recent memory.

East Coast Fever

Theileria parva infection causes ECF, also known as bovine theileriosis, which affects livestock. The first outbreak of bovine theileriosis in Sudan was reported in 1950 in Kajo Keji and Yei districts in the Equatoria region..
29 The disease reappeared in the 1980s and onward.30 In 1983, an outbreak was reported in Palotaka, Nimule, and Juba Township, with calf mortalities estimated at 80–100 percent.31 Unpublished archives indicate that the disease has been restricted previously to the Equatorial region of South Sudan, probably because of its proximity to ECF-infected zones in Kenya, Uganda, and northeast Congo, coupled with the suitable climatic conditions for the survival of the vector. During the two decades of civil war in South Sudan, pastoralists from Jonglei state were displaced and moved southward with their cattle to ECF-infected areas in Central Equatoria state. After the Comprehensive Peace Agreement (CPA) in 2005, Jiëëng Bor of Jonglei state started moving northward with vast livestock numbers. In June 2008, the first outbreak of ECF was reported in Bor town. After that, a cycle of outbreaks continued throughout 2009 and 2010, affecting animal production, animal health, and the food security of many households whose livelihoods depend mainly on livestock.32

The animals that recover from the disease naturally or through treatment become resistant to new infections but remain capable of infecting new animals. The ideal habitat for the tick is moist, cool grass, and shrub environments, which are also the perfect grazing grounds. All these factors, coupled with extended livestock movement, make ECF a feared scourge that can elicit fright or fight behavior. In a typical case of two outbreaks studied in Juba, the disease resulted in the death of 33 percent of the animals and a fall of 43 percent in milk production in two months.33

From 2009, migrants from Bor fleeing the ECF scourge started streaming into Nimule with their cattle to join their relatives living in the Payam. In January and February 2014, many IDPs (35,000) and their cattle (about 90,000) from Twic East and Bor South Counties arrived in the Payam, increasing the size of the cattle population in Nimule fivefold. About 70,000 head of cattle in 2014 camped in Moli Andu Boma and Kerepi Payam, about 30 kilometers north of Nimule, while the other 20,000 headed to and settled in Nimule. The arrivals had to find pastures further east of the county and into the vacant forest. The forest is infested with tsetse flies, the cause of the decimation of Ma’di cattle decades ago.34

Human African Trypanosomiasis

Human African trypanosomiasis (HAT), also known as sleeping sickness, is a deadly parasitic disease caused by blood parasites transmitted by tsetse flies. The parasite infects humans, wild animals, and domestic livestock. HAT was first reported from South Sudan in 1908. In 1913, the government imposed what were termed sleeping sickness regulations, which increased restrictions on the movement of people from infected to non-infected areas. Areas listed as substantial risk are concentrated in those counties of all the Equatoria states bordering the CAR, DRC, Uganda, and Kenya. HAT may have existed in the Jonglei area. For example, the Nuer Lak around Zeraf territory in Jonglei lives in trypanosomiasis-infested homelands where tsetse flies constantly affect their cattle, which forces them to continually move with their animals to escape the deadly flies, which are capable of transmitting diseases.35

Buxton reviewed the situation of tsetse flies and trypanosomiasis in Sudan.36 In 1946, a significant outbreak of bovine trypanosomiasis was reported in Upper Nile province.37

Brucellosis

Brucellosis is among the most economically essential zoonoses globally, affecting cattle, sheep, goats, pigs, and humans. In South Sudan, the prevalence of the disease in cattle is estimated at between 20 and 50 percent. The most common symptoms of brucellosis in cattle are abortion, swelling around the knees, and long calving intervals. In bulls, it causes inflammation of the testicles and swelling around the knees. In cattle, the disease is caused by Brucella arbutus, transmitted through contaminated feed or water, inhalation, conjunctiva, or contact with infected aborted materials. At the same time, calves become infected in the uterus or via infected colostrum or milk. In pastoral systems, the prevalence of brucellosis in cattle has been attributed to the long-distance movement of livestock in search of pasture and water and co-mingling in communal grazing areas and at watering points, particularly during the dry season. The disease can be passed to people via direct contact with livestock or through drinking unpasteurized milk from an infected animal.38

Foot and Mouth Disease

Foot and mouth disease (FMD) is endemic in South Sudan and other countries bordering it. FMD is manifested by wounds in the mouth and between the cloves of affected animals. It causes high morbidity (rate of spread in a herd) and low mortality (rate of death in a herd), although high mortality of young stock does occur. It is the most infectious animal disease known. Infected cows have been estimated to be able to infect over seventy other cattle in a susceptible herd. These properties allow the disease to spread with great speed. The long-distance movement of animals also accelerates their speed of spread. The presence of FMD in South Sudan has been reported consecutively since 2010.39

Bovine Parasitic Otitis

Bovine parasitic otitis (BPO) is a parasitical infection of the ear. The infection requires several treatments over several weeks. An outbreak was recorded in February 2014 when herds from Pibor went to Boma for dry-season grazing. The Boma cattle were already affected by BPO. One week after the herds from Pibor and Boma grazed in the same field, the Pibor cattle began showing signs of the disease. The herds came back to Pibor with the disease in April/May 2014 at the beginning of the wet season. Local Authorities and cattle owners reported that the disease has spread to all four params—Gogoltin, Lekuangole, Gumuruk, and Vertet. They stated that the disease progression was fast in the wet season, the ears became rotten quickly, and the animals died within a short period of infection.40
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7 

Conflicts over Shrinking Green Spaces

The socio-economic evolution, transitioning from gathering wild plants and hunting animals to sustain livelihoods to the domestication of animals (which came before agriculture), marked increased communal violence among people. The growing social and economic significance of cattle among agro-pastoralist communities challenges anthropologists’ long-held view that cattle were initially adopted for religious purposes. Without cows, pastoralists may not respect gods. The denuding of the land of livestock due to the combined crisis of war following the split within the SPLM in 1991 and a devastating flood led to the abandoning of the local deities by the displaced Jiëëng population of the former Bor District.

Agro-pastoralism organized societies along military lines, primarily aiming to protect or acquire land for agriculture, water sources, and pastures. The initial landlords of the Southern Sudan region, the Luel, were successful cultivators. They opted not to construct dikes for flood protection but instead built mounds (high grounds) for their houses. While this setup was advantageous for security, it rendered the population susceptible to disease outbreaks.

Upon the arrival of the Luo groups, the Luel resisted, resulting in a gradual integration that wasn’t completed before the influx of Jiëëng, Nääth, and other groups, both Nilotic and non-Nilotic like the Zande. These arrivals sought sparsely populated regions for agriculture and pastures, sparking wars of annihilation or absorption on various levels: inter-groups and intra-groups. Foreign entities exploited these conflicts between 1821 and 1898 on a divide-and-rule basis, pausing the local wars.

To bolster their defenses, communities formed coalitions with sisterly communities, focusing on numerical strength. The community leaders built their armies by inducting strong men passing through their areas and offering them daughters for marriage and community integration. Wealthy men during this period of land wars married multiple wives with the explicit goal of generating future armies. Examining lineages reveals a potential correlation between wealthy men marrying numerous wives and the wars over land.

But numerical strength without superior organization wasn’t enough to survive. Elders, interviewed by Luel’s expert, Fr. S. Santandrea, cited the lack of military organization as a reason for the Luel’s defeat.1 During centuries of land-related violence in Southern Sudan, the Jiëëng, like many other groups, employed young boys for military purposes. Every three to five years, boys up to 17 or 18 were initiated into adulthood through a ceremony, forming a subset of a more significant age set known as “rïc,” acting as a military division. Members of each rïc rarely lived to old age, often succumbing to wars related to land or toc marshes. But a few men who had lived for a long time helped pass oral history down. For example, Akut-Madool D’ Adum de Rou de Baak D’ Atem has seen several generations of his clan called Anok in Maar, Twic East County.

The wetlands (toc mashes) were fiercely contested regions as the sole sanctuary for cattle during dry seasons. The severity of climate shocks correlated with increased violence during these events. The wars were decentralized in that beyond those between two distinct ethnic groups, a typical county would have many sub-communities fighting wars related to land or toc. Some of these wars commenced when the first groups of settlers arrived and continued in some areas until 1949. Many war songs for many clans of Jiëëng in the floodplain are related to the conflicts over toc or land. To convince some of the youth to join political wars, politicians encouraged singers to frame the armed struggle of Anyanya (1955–72) and the SPLM/A (1983–2005) in familiar terms as a land issue. A motto to go along with this framing was to stress the ownership of the land as belonging to the communities. This ensured that the historical climate shock-induced patterns of conflicts over shrinking green spaces were carried over into the political landscape. We have mentioned elsewhere that once a natural disaster has denuded the land of cattle, people resorted to fishing to sell fish to restock their herds of cattle, or they moved to urban centers and worked to raise money to buy cows and restock their livestock, or they could marry off their daughters to faraway places that were spared by the disaster to restock their livestock. The other way to restock was to organize cattle raids into faraway communities. This type of violence, usually dubbed cattle rustling or inter-communal, originated in climate shocks.

In the last few years, drought and flood have forced many communities (environmental refugees) to leave their homelands for areas where the climate is favorable. When these communities venture into other territories, they are usually prevented from resettling into other tribes’ territories. Even worse, when confrontations do happen, they result in civilian’ deaths and the destruction of property.2 Every time a pastoral community ventures into other territories, the probability of conflict over herding land increases. When animals die off due to lack of water or flooding, food insecurity increases, especially among communities whose livelihood depends directly on rainwater; as the number of people living in poverty increases, it forces people to look for other ways to earn their living, such as engaging in illegal activities like cattle rustling. The cycle of cattle rustling in Jonglei state shows a direct correlation between cattle rustling and water, pastures, and land. Cattle rustling occurs around areas with a lot of water and pastures where cattle keepers assemble with their animals. Sometimes, communities inhabiting flooded or drought-prone areas must migrate into their neighbors’ territories. This triggers competition over limited resources, often increasing the risk of escalating conflict.3 Before the 1960s (i.e., before the water level of the river Nile rose), the Bor Jiëëng shared or fought over good pastures in Aliab Valley with the Aliab Jiëëng from the west bank (Lakes State).4

Climate change can create conflicts in several ways. First, it can increase competition for resources such as land and water, as rising temperatures cause droughts and desertification that strain existing resources.5 This can lead to increased tensions between communities. For example, an analysis of the hydrological and political records revealed a striking relation between years of high minimum discharge and tribal clashes in the Aliab Valley. High years separate the Bor and Aliab Jiëëng but decrease grazing and cause clashes between them when low years recur. On the other hand, high years forced the Jiëëng to seek grazing in the Mundari area, resulting in friction.6 Additionally, climate change can lead to increased migration caused by extreme weather events such as floods or agricultural losses due to drought or livestock disease outbreaks. This can lead to increased social tensions, as those displaced by these events struggle to meet the needs of their families, or their economic way of life conflicts with that of the host communities.7

A Broader Look at the History of Conflicts

Conflicts have occurred since the 1800s among different groups making up Jonglei and involving communities from Jonglei with communities from the neighboring Upper Nile, Eastern and Central Equatoria, and Lakes States. Those conflicts were of three natures: the earliest wars were wars of expansion (expanding territorial controls and coopting the conquered), which government officials, anthropologists and historians all have documented. These wars ended with the establishment of government presence throughout Jonglei state, which had happened by 1912 when the British government’s last patrol against the Bheirs (Murle) was concluded with the establishment of the government presence at the junction of the Pibor and Kagen Rivers. The second wave of wars was economic: the raiding of cattle and abduction of children and women, which the government has not been able to stop even with the use of a military force. These wars have been going on until now. Then there are political conflicts such as those of 1955–72, 1983–2005, and 2013–20, which tend to exploit dormant communal hostilities.

Does climate change have anything to do with these trends of conflicts? The broader literature on this question is sharply divided now:

Climate variability and change shape the risk of organized armed conflict within countries. In conflicts to date, however, the role of climate is judged to be small compared to other conflict drivers, and the mechanisms of climate’s effect on conflict are uncertain. As risks grow under additional climate change, many more potential climate–conflict linkages become relevant and extend beyond historical experiences.8


Just as climate change affects different geographical areas differently, its impact on social phenomena such as conflict is expected to vary. Its role in the South Sudanese conflicts noted above is more visible than in other contexts. The great flood of 1961–4 displaced many youths from the floodplain region to Equatoria, who became vulnerable to recruiting into the Anyanya force. In 1983, the locust division of the SPLA, comprising no less than twelve thousand fighters, was predominantly from the Bor district. The youth who swamped the training camps did not join to get guns to fight against the Khartoum government; they needed guns to use for the protection of their livestock against Murle raiders, who had carried a series of (retaliatory from Murle’s perspective) deadly raids in 1981–2. It is to be noted that the Murle raids historically took place during dry seasons, and 1981–3 was very dry. Even when the conflict broke out in December 2013, it was preceded by a series of retaliatory attacks by the Nuer armed youth against the Murle communities. The armed Nuer youth gathered in Yuai upon returning from the Murle area. These already mobilized youths heard the news of the war in Juba in which civilians from their ethnic group were targeted, and they headed to Bor Town.

All these violent episodes noted above are still ongoing because there are high possibilities for retaliatory acts or repetition of attacks. If nothing is done to put out the already burning ones, the fires could spread widely. All these conflicts are land use-related.

While the literature primarily sees this level of violence in political terms, a few have noted that there may be other factors. Crisis Group wrote in 2009, “The GoSS needs to acknowledge that tribal conflicts are driven primarily by local factors.”9 Five years later, the same organization enumerated these local factors as “land, representation in state government, cycles of revenge violence, and a sense of ethnic exclusion.”10

What is the role of climate change in this series of communal violence? The following excerpt from Edward Thomas’s book gives a climate-shock dimension in the “local factors” contributing to displacement and communal violence.

Records of the violence in the 1970s and 1980s suggest that casualty rates were lower than those of the first decade of the twentieth century (Collins, 1960). National politics may not have been the only factor. In the 1900s and 1960s, ecological conditions or cattle diseases may have been aggravating. The drought brought Murle refugees to Bor areas at the beginning of the twentieth century—just after the continent’s devastating encounter with rinderpest. From 1961 to 1964, when the Bec Dyang cattle camp attack occurred, saw very high floods along the length of the Bahr al Jebel, leading to a tense reorganization of grazing systems among formerly cooperative groups (Howell et al. 1988: 300–301). Local tensions may also have played a role: a Murle interviewee who served in the SPLA believed that the 1983 attacks on Anyidi were linked to the killing of a Murle man named Gayein. (interview 104/2012)11


One way to appreciate the above quote is to ask: what is the role of climate change in land use-based conflicts in South Sudan? One climate change impact is that many lands previously used by cattle and people are becoming unavailable. This has increased competition for greener spaces. People are making claims to ensure they protect their natural assets such as grazing land, agricultural land, and water points, which will become the new oil and gold sites.

One function of traditional songs among communities living in the floodplain is to record environmental changes and social conflicts. Songs are also used for storytelling.12 Songs are usually dated by the events (typically environmental changes in pre-colonial Africa or wars or social events), people mentioned in them, or by tracing the composer’s generation. These songs contain histories of climate change and wars. For example, one may learn which cattle camps were used, which would depend on the hydrological conditions of the Sudd floodplain. The most significant parts of the songs about “toc” or Sudd are about asserting ownership of specific areas within the permanent swamp, which used to be as small as 8,000 kilometers before 1960 and as big as 30,000 square kilometers after 1960. The entire reason for wars fought within toc between Luo and Lueel, Jiëëng and Lueel/Luo, Jiëëng and Nuer, among Jiëëng clans themselves, and the Nuer clans themselves was contests for control over shrinking green spaces. These conflicts tended to increase during environmental shocks. The songs have stored records of these conflicts as well as recent memories.

Conflicts in the 1900s–50s

While writing a portion of this book at our house in Nakuru, Kenya, I was transported to the early 1940s in conversations with family members, one of whom was a young girl in the early 1940s. We explored the security state in ancient villages in the 1920s and earlier periods. For anyone born in the 1930s, like my father and his sisters, who paid attention to elders’ conversations and their observations, the world slightly before then was more chaotic than now. The number of conflict episodes was much larger, although the scale of destruction paled compared to now due to weapons advancements. A woman cooking a meal for her children would be worried about male strangers showing up when the meal was ready and grabbing it by force (a few traditional songs painted this chaos)—walking a few yards away, eating everything, leaving the children with nothing to eat for dinner.

Another example of lawlessness was a group of strongmen violently robbing a bull from a family or a cattle camp. They would kill it and roast it for their meal. These incidences were some of the primary root causes of inter- and intra-clan wars, which were decentralized, occurred too frequently, and were the leading cause of migration from one family, sub-clan, clan, or even tribe to another, in addition to livestock and human diseases.

Early explorers arriving in what is now Jonglei state in the 1860s recorded very low productivity. If one were to measure the sizes of the farms belonging to a village, one would be surprised that farms used to be much smaller. They grew over the years as people began to become more regular farmers, as dictated by the climatic conditions.

The adoption of farming led to decreased violent occurrences as no thriving farming community would rob food in the cooking pots of those who had. Rampant robbery is usually a result of a lack of productivity coupled with the absence of strong central authority to punish criminals.

The colonial government tried to stop the Murle raids in 1908, but punitive measures failed to end these seasonal raids. Fast-moving and struck without warning and vanishing as quickly as they had come, the Murle raiders killed over 100 Jiëëng and wounded over sixty, seized cattle, and captured women and children between December 1909 and April 1911 across villages within the present Bor County. All these attacks mostly took place during the dry seasons, and the rainy seasons paused them.13 A new wave of conflicts emerged in the 1960s related to displacement by climate shocks.

Conflicts in the 1960s–80s

In 1961, a group of Jiëëng sparked hostilities after attacking Bari’s camp in the Mongala area, which led to a significant violent conflict that lasted for days, with many people killed on both sides. This was the first-ever large-scale modern conflict between Bari and the Jiëëng. Anyanya conflict intensified at this time because many of the youth displaced by the great flood joined the Anyanya. Without this flood and subsequent displacement, it could be argued that youth mobilization would have been much more complex. Politics does not generate waves but rides on waves generated by other factors, such as ecological events.

Between 1965 and 1968, the Bari north of Juba town was engaged in bloody battles with the Dinka from Bor in Upper Nile and Yirol Bahr El Ghazal. The precipitating events were that the Dinka did not respect past agreements concerning restricted areas for grazing their cattle and the incursion of their cattle into agricultural land owned by the Bari. Crops were destroyed the leadership of the law enforcement agents was controlled mainly by Dinka police officers. In addition, the Bari alleged that the northern Sudanese who controlled the administration of Juba were seen to favour the Dinka since they could not enforce the law. Moreover, the local chiefs reported that Dinka police officers assisted their relatives during the fight with the Bari using government firearms. The Bari elites were able to mobilize their neighbours, the Mundari and Nyangwara, to assist them in the war against the Dinka. The two communities responded by joining to fight against the Dinka. This war brought a temporary alliance between the Bari, the Nyangwara, and the Mundari, who all share the same language, against the Dinka. The war ended when the Dinka realized that they could not face the combined forces of these three Bari-speaking groups. The Bari and the Dinka did not, and still do not, share a common boundary. The Mundari separated the two groups. But dating back to the 1920s, frequent floods in the Sudd area forced the Dinka of Bor and Yirol to move with their cattle southwards into the Mundari area, where grazing was available throughout the year. The movement of the Dinka into Mundari territory resulted in increased conflict over the use of grazing land. The Mundari, like the Dinka, are cattle owners; their relations had usually been that of competition over grazing land but also over possession of cattle.14


The biggest security concern in Jonglei state has been cattle-raiding conflicts. Pastoralists export these conflicts once they are displaced by natural disasters to Equatoria, as seen above. Cattle raiding is perceived by youth as a means of accumulating wealth, which has attracted revenge attacks from earlier retaliatory raids in which unarmed civilians are targeted. There are also conflicts related to displacement due to diseases or flooding. Those in very arid regions usually move with their animals to the Sudd wetlands in dry seasons. The flooding also forces different groups to occupy tiny high ground, where conflicts occur.

Conflicts in Jonglei State 2013–23

Unfortunately, modern South Sudan lacks productivity and solid central authority. Between July 2013 and December 2022, no town in the whole of South Sudan can beat Gumruk, located east of Bor Town in the GPAA, in terms of how many times a town has been overrun by armed youth and burned down. From February 2021 through February 2023, Gumruk has been overrun, every structure burned down to ashes, livestock was stolen, and many civilians were killed during each episode. But this has been the story of many places in South Sudan. The government in Juba not only lacks legitimacy after the 2018 peace accord expired in 2022, which it illegally extended, but its lack of capacity or will to curb the increased decentralized violence throughout the country has convinced everyone that the political state of South Sudan is of perfect anarchy. A part of the frustration that led to this sad situation was the unwillingness of peace partners to follow through with the necessary peace implementation matrix. During the peace implementation, the SPLM-IO and the SPLM-IG have faced armed rebellion within their ranks. General Simon Gatwech and General Johnson Olony split from the SPLM-IO and challenged Riek Machar. As a result of defections and splits by many armed actors, the security state deteriorated severely toward mid-2022. In July 2022, violence erupted in Panyikang and Fangak Counties of Upper Nile state, fitting two sides of a faction of the SPLM-IO Kitgwang, commanded by the Lou Nuer General Simon Gatwech and the Chollo General Johnson Olony against one another. By mid-August, the conflict escalated along ethnic contours.15

In November and December 2022, the Lou Nuer white army was mobilized in Akobo by their traditional leader in support of their son Simon Gatwech, who has been fighting with Johnson Olony from Shilluk following the splits in the KitGwang group, a breakaway group from the mainstream SPLM-IO. At the same time, the Gawaar Nuer, led by a young spiritual leader called Makuach Tut, who now calls the shots in Greater Fangak (Pigi, Ayod, and Fangak Counties), decided to escalate violence in Upper Nile because of the repeated aggression of Olony on them along the Nile. The combined forces of the white army attacked Cholo Kingdom killing hundreds of persons and displacing many people. The attack by the white military from Lou Nuer and Greater Fangak reached Fashoda County—where the palace of the king of Chollo is based. The king of Chollo was rescued and brought to Juba by the government.

While the white army was fighting in the Upper Nile, a well-organized armed Murle youth went to Lou Nuer areas and some parts of Jiëëng areas and raided cattle, abducted children, and burned villages at least in three separate episodes. When the white army returned from their campaign against Johnson Olony, they devastated their villages in Wuror, Akobo, and Walgak. This triggered an immediate broader mobilization that galvanized both Nuer and Jiëëng youth from areas that had suffered attacks from Murle youth.16 The mobilized force split into two fronts. Those from Pigi, Fangak, Ayod, Duk, and Twic East Counties took the western part of Pibor marching to Gumuruk and surrounding areas. This group captured Gumruk.17 In Gumruk, about 200 government soldiers chose to fight alongside the Murle. This small force, together with the Murle youth, was overrun. The government force fled toward Pibor Town. Hundreds of cattle were raided, and people were killed, including children and women. The second group comprised youth from Wuror, Nyiror, and Akobo Counties and it was tasked to take the eastern part of Pibor.18 This group attacked Lekwangole, and it is still occupying the area.19

While the white army was still occupying Lekwangole areas, armed youth from Anuak attacked Nyat, 10 kilometers away from Boma, and burned down the village. What is odd about this attack is that it is the first Anuak’s attack on Nyat in fifteen years. The Anuak’s dispute with the Murle is purely a land dispute issue.20 There was hunger due to climate shocks in Greater Jonglei, which is already primarily responsible for the ongoing communal violence in the Upper Nile and Jonglei regions.

Significant Displacement to Equatoria 1991–2005

In 1991, the split within the SPLA created the most significant displacement of the population of Southern Jonglei to move to Equatoria, but a flood also compounded the war:

“1990 gave a bad harvest in Bor Country, and by July of 1991, crops in the region were “completely washed out.” The floods brought an infestation of tsetse flies and a severe outbreak of trypanosomiasis that devastated herds of already weakened livestock. In late October 1991, Bor was attacked by a coalition of the Nasir faction SPLA and Nuer recruited from Ayod, and virtually [the] entire population of Kongor District [north of Bor] was permanently displaced [to the south and east] by fighting” (DH Johnson 2004:202) … Families were scattered. Many people died far away from home following the devastation of 1990–’03. Many from Bor country found safe haven in Thɔny villages near the reedy swamps, where they appealed to in-laws, distant relatives, and exchange partners. (Johnson 1991:53)21


The movements and settlements of the victims are of concern to host communities—possible conflict, welcoming, or possible integration.

People fled to areas around Akot in Lakes State and Mundri in Western Equatoria, and some settled in Gutthom.22 Agutwa displacement camp is located about 25 kilometers south of Maridi town, toward the Congo border. It was occupied by approximately 25,000 displaced Bor Jiëëng, who moved there in March 1994 from Kotobi displacement camp near Mundri. Many people in Agutwa said they left Bor in 1991 because of the conflict between the Jiëëng and the Nuer in Bor.23 Another group fled to Mongala areas and proceeded to the eastern Equatoria areas. Veteran Journalist Atem Yaak discussed his experience:

I was one of the IDPs at first Kidepo near Kapoeta and Ame in Eastern Equatoria from 1991–2. Nearly all the IDPs were those who escaped the massacres masterminded by those masquerading as democrats and human rights advocates.24


The vast population in the triple-A camps might have caused some people to run away from the collapse of the Derge regime in Ethiopia. Besides the war, a flood was happening simultaneously, giving this an extra climate angle. Atem Yaak added:

Part of the Triple-A contained those who left Ethiopia after the regime changes there; the returnees from the former Bor District returned to their homes of the origin or settled in Kapoeta, Torit or Kidepo. The incursion of the Nasir faction into the area displaced nearly the entire population, which was directed by the SPLM/A leadership to move to Triple-A. And since both Torit and Kapoeta were on the verge of being retaken by Khartoum, Cdr Kuol Manyang supervised the relocation of those living in Ikotos, Torit, and Kidepo to Triple-A. When Kapoeta was on the verge of falling to Khartoum, its inhabitants, half of them mostly returnees from Ethiopia and refugees from Duk, Twi and Bor counties, were directed to go to Kenya. Those who wanted to flee towards Kidepo or were unable to move out were slaughtered by the pro-government locals from within and outside Kapoeta town.25


In Central Equatoria, the presence of pastoralists from the former Bor district has created fear of the permanence of the resettlement of the migrants among the agriculturalists (host), which has led to accusations of land grabbing, destruction of crops by cattle, and intimidation by heavily armed herders. This has recently escalated with the shooting down of cattle (with video footage shared) and a revenge attack that had killed scores (with video footage of dead bodies shared as well) in Kajo-Keji County.

A letter signed by twenty-two leaders representing different communities from the Equatoria region and addressed to President Salva Kiir, titled “An open letter to the President on the brutalization of the Equatoria communities by the Jiëëng Bor and the Missing in Action of the Government,” dated January 24, 2023, presents the perspectives of the host communities regarding the risks of the conflict that have arisen due to the presence of displaced herders from the flood plain and their cattle. Since the author comes from a cattle-keeper background and has more accessibility to interview cattle keepers than the host communities, it is decided that official letters such as this one could be used to represent the views of the host communities with the understanding that some aspects of the views might be slightly politicized. Still, there are facts contained in such letters that are useful. The letter opens:

On behalf of the Equatoria communities we represent, and on our behalf, we, the Leaders and Representatives of the undersigned Communities, extend to your good self and your Cabinet our cordial 2022 Christmas Greetings and Best Wishes for a Merry and Prosperous New 2023 Year. However, with a heavy heart, we present this humble letter before you. It is written in a manner that uses words that genuinely reflect our heartfelt pain caused by what the Dinka Bor are doing deep in our villages.

The letter enumerates a list of grievances, which includes the forceful grabbing of land from the Indigenous owners, the cattle, and the heavily armed herders roaming in the Equatoria region, cattle rustling from the Indigenous people, and violence and destruction of the economic base of the farmers.

The letter concludes:

We believe that the Dinka Bor can perpetrate their above-cited atrocities on our people in our communities because the core entity that has the constitutional mandate to end all those heinous acts is missing in action. The missing entity is the Government. It is not there whether at the National or State Levels.

The letter calls for the following actions:

1.The immediate evacuation from Equatoria of all Jiëëng Bor Cattle and their Herders to their places of origin per the Presidential Orders issued in 2015 and 2017.

2. To direct the Jiëëng Bor Authorities to ferret out and address the root causes of the Cattle Herders’ urge and propensity to seek with arms grazing lands in Equatoria and not within their lands in Jonglei state.

3. The return of Jiëëng Bor IDPs to Bor, Jonglei state, was ordered because floods had receded and the three-month stay period by the concerned authorities had expired.

Unfortunately, these conflicts have remained unresolved. Conflicts have also occurred in other economies where cows are absent (see Chapter 8).
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Displacement, Fishing, and Conflicts in the Sudd Wetland

In South Sudan’s Sudd floodplain, the displacement due to floods deprives people of their agro-pastoral economic mode of living and forces them to adopt the fishing economy. The fishing space becomes a shrinking pie on which competition is bound to become violent. The nature of this conflict has received little attention in the literature, and it is dominated by disputes in the cow economy or conflicts between cattle-keepers and farmers. The episodic displacements of the population to the swampy areas have led communities deep into South Sudan’s wetlands, further highlighting how climate change creates new societies.

The severity and longevity of climate shocks compel human societies to adopt new ways of living. The earliest societies depended on hunting and gathering, but environmental degradation and severe and prolonged climate shocks made maintaining such a mode of living difficult. The assets from the economic activities of hunting animals and gathering wild plants weren’t movable, which made it difficult to migrate to places of green pastures. The domestication of cattle provided societies with movable assets, which made societies roam around in search of environmental conditions suitable for cattle, which also happened to be good for agriculture. Agro-pastoralist societies flourished more than their predecessor societies, hunters and gatherers.

Nevertheless, severe and sustained climatic shocks continued to emerge and threatened the agro-pastoralist mode of living. In South Sudan, a sustained mass displacement due to droughts and floods has deprived many communities of access to productive agricultural lands and suitable cattle-keeping pastures. The displaced people find themselves in urban centers where they are ill-equipped to find jobs or in fishing areas that traditionally had only supported a small population because the fishing communities have a slow growth rate. The massive influx creates a shock that leads to violent frictions. Massive displacements of pastoralists to fishing camps and the availability of guns in the hands of civilians have led to cow-related conflicts in dry lands being transferred to wetlands as fish-related conflicts. Population growth has been very slow among the fisherfolk in the Sudd due to many mitigating public health factors and this makes a sudden rise in growth due to the influx of flood-displaced people violently shocking. This new form of conflict has triggered a race to armament among youth in fishing areas, making it difficult for the government to provide security. This provides another way of looking at conflicts between farmers and displaced cattle-keepers as generally about competition over finite resources amidst severe environmental stresses rather than merely as the incompatibility of the modes of living as the conflicts between pastoralists and farmers have increasingly been framed as such.

Sudd swamp is home to over 100 fish species.1 Fish diversity in the Sudd appears to respond to the favorable environmental conditions of the mosaic of habitat types. Close to one million people in South Sudan survive in the Sudd zone. The more significant part of this population uses the ecosystem services seasonally, but a tiny community lives in the wetland permanently during a climate shock (either a severe drought or severe flood); many people seek refuge in the wetland where the only economy that thrives under such extreme environmental conditions is the fish economy, as traditional farming and cattle-keeping become unsustainable. Conflicts often arise when people are forced by climate shock to compete for limited resources in an overcrowded environment. This is particularly true in the case of fishing areas within the Sudd. In the fishing areas, violence occurs due to disputes over the ownership and rights to use an island or a set of fishing areas or disagreements over the methods of fishing that are allowed for sustainability. All these violent conflicts are climate change induced because it is the displacement due to floods that deprives some people of their economic modes of living and adopt the fishing economy. The fishing space becomes a shrinking pie on which competition is bound to become violent. The nature of this conflict has received little attention in the literature, which is dominated by disputes in the cow economy or between cattle-keepers and farmers. The episodic displacements of the population to the swampy areas have led to the formation of communities deep in South Sudan’s wetlands.

How Climate Change Creates New Societies

Historically, people with no cattle or who weren’t interested in pastoralism depended on fishing for their livelihood.2 This trend has changed drastically over the years because of climate change. In 1857, missionary A. Kaufman observed a group of Jiëëng called Thany (in singular form, Thony; Thany are the people, and the community is Thony), who lived on both banks of the Nile within the Sudd region, between Mongala and Jonglei villages. They made a living by fishing and blacksmithing. Beswick quoted Kaufman, who wrote: “Because they are poor, they are regarded with contempt by their neighbours although they live more pleasurably than the herdsmen.”3 British administrators approximated the population of Thany to be 1,164 under seven chiefs in 1934.4 One of these seven chiefdoms was the Jonglei section. It is important to note that the term “poor” in Jiëëng’s worldview refers to a lack of livestock, while “population” that matters in the British government’s worldview refers to the tax-paying population. So, the 1,164 counted were taxpayers who paid their taxes with fish (dry or fresh or by first exchanging those goods into other acceptable forms).

There were unjustified prejudices that treated people with the lifestyle of staying on the fishing islands as if they had no cows. This was not true. These people were not Abuur (someone without cows); instead, they chose to occupy certain spaces and lead specific ways of life without ever forgetting the social functions of cows. The Jonglei section, also known as Ajulup people, occupied three areas: Pan Ajai (near Aliab, where some of them kept their cows), the other section called Ayieny is concentrated in Wun e Mariem, which was led by Mawan (killed by a hippo in the 1980s), and then those in Jonglei, who were led by Kuarnyuon Kuol, who took over the paramount chieftaincy of all three sections under the umbrella of Ajulup, which has now been incorporated into Anok loosely as early as 1930s, but more strongly in the last four decades. These are to be treated differently from the common laborers from all the sections of Jiëëng because the word “poor” is extremely not applicable to them.

The Thany led decent lives and were secure in their environment. Their houses were built on islands on the banks of the Nile. While in developed economies, papyrus could be used to produce fuel briquettes, paper, cellulose, alcohol, and acetone, its primary function was to construct fishing camps. The roots of papyrus are dug out to build a mount on the chosen building site and the houses are erected on such mounts, which are continuously repaired as the water levels rise. The walls were made of wood and reeds, one strong wooden pole stood in the middle to hold up the roof, and the ropes came from freshly cut papyrus, placed in the sun to dry slightly and then beaten and socked into the water and then used during the construction, the roof was made of papyrus cut into slices and dried. Beds were constructed of wood, and papyrus was made into mats and used as bedsheets. The animals’ skins were initially used with fires to warm themselves at night. The primary fuel used for the fire was the dry roots of papyrus.

Before the advent of fishing nets, reeds were the materials used for fishing. Rɔ̈k is a conically shaped object made of reeds used for fishing. Fisherfolk open a small channel on the bank of the Nile and place a rɔ̈k there, which must be clipped down with wood. Fish enters the rɔ̈k but gets stuck trying to turn back. The following day, the fisherfolk returned to pick up the fish, clean the gadget, and put it back to bait more fish. The fisherfolk lay several of these gadgets for half a mile well-spaced out. The fisherfolk divided up the banks of the Nile into territories according to their use. Each strip is then identified with the person who uses it. This right of usage is then passed on to the children.

Members of the Ciec community in Yirol East County make boats for fishing and general transportation using mahogany wood. The price for each ship has been increasing over time, and the average lifespan of a vessel is ten years. The nets are made from nylon twine obtained in balls from UN agencies. All professional fishermen are skilled in making their nets. These nets are laid using one of two methods. In the first system, nets are set at one time in the day and are rethrown after the catch is lifted during a return visit. Alternatively, nets are fixed at a permanent site and are visited regularly to lift the catch.

Public Health in Wetlands

Like the cow economy, the fish economy suffers from fish disease outbreaks. When a climate shock hits an environment, food is the first thing that changes for both people and animals. People quickly adjust to the availability of temporary food or move to safer zones that will support them better. For animals that live in water, mainly fish, what they experience and do is no different during a flooding event adaptation. The impact of climate change in the Sudd zone can be studied by studying changes in fish food supplies, which are a primary determining factor in their distribution and growth. Experienced fishermen know precisely the diet of each fish of commercial value. This knowledge is gathered over time in two ways: (1) where a particular type of fish is usually found within the swamp, what vegetation grows there, the depth of water (shallow or deep water), and (2) when dissecting a fish to cook it or to prepare it for sun-drying process one sees the materials in the intestines.

During the floods, water velocity uproots much vegetation, including washing away some soil with dead vegetation.5 These wash away the food of many fish, which must be temporarily displaced to areas where they can find some relief assistance in the forms of drowned insects and other temporary food. Things change as this temporary food gets exhausted, but new realities create new homes, which will only be abandoned once the flood water starts to recede. Fishermen easily detect this change in dietary restrictions imposed by climate shock by comparing the materials found in the intestines during flooding and the regular seasons. This knowledge was never gathered for scientific curiosity but for effective fishing practices. Fishermen move away from the deep-water areas of lakes and banks of the Nile to fish in shallow-water areas (called ashore in the Jiëëng language) to target the displaced population of fish. Various fishing methods have become available in shallow water, including using pointed fish spears, hooks, and fishing nets. The fish displaced to the shallow water areas play an essential role in controlling certain parasitic diseases through their feeding method.

Interestingly, fish die in the Nile when a flood occurs, as in August 1917 and 1941.6 The floating dead or dying fish can last for more than a week. This has raised the question of what kills fish. Speculations have been (1) the change in temperature and (2) poison from vegetation plugged out by water from the dry areas and brought into the Nile. Indeed, floods bring an influx of water poisoned by decayed vegetable matter into the Sudd swamp. A sudden drop in temperature due to a heavy fall of rain at the end of a dry period, when the temperature of the shallow water must have been high, is suggested as the cause of the death of the fish in the Sudd in 1941.7 This drop in temperature makes sense because the Nile Perch die in the biggest number or among the first to die. People have caught the dying Nile Perch and eaten it, and they have never gotten sick. Another interesting fact is that adult Nile Perch exclusively eat other fish and do not eat vegetation.8

In the past, Sudanese scholars believed the vegetation poison or the drop in temperature was to blame.9 These two were seen as separate. However, recent scientific advances have shown that the starvation of water and oxygen is to blame. As flood water overflows to the east and west banks of the Nile, it returns to the river basin carrying organic material such as sticks, leaves, grass, or crops it has washed off from the floodplain. As this organic matter decays, it releases carbon into waterways, creating “blackwater.”10 It was known to the local fishermen that the water in the shallow waters on the inundated bank of the Nile was black due to high levels of tannin in the water. The blackwater provides crucial food for fish, which was known to the fishermen who then took to these areas during the first few weeks or months of a flood to do their fishing there. While it provides food for fish, blackwater also carries other risks for the health of fish. Low oxygen (hypoxic) blackwater can occur when large amounts of organic material are broken down by bacteria, which quickly multiply as the weather warms up and uses up the oxygen in the water, thereby depriving fish of oxygen, which leads to fish dying when the level of oxygen in water drops too low.11 After an initial drop in oxygen levels, the organic material bacteria feed on is used up, bacteria die back, and oxygen levels in the water return to normal. This could take days to weeks.12 In floods, the scale of high river flows means it is not possible to dilute the effects of low-oxygen blackwater. One prevailing extreme condition in wetlands such as the Sudd swamp is that the highly water-saturated soils exclude oxygen because they are rich in decomposing organic matter (the process of bacterial decomposition uses up a lot of oxygen).13 Oxygen starvation in these soils arises from an imbalance between the slow diffusion of gases in water compared with air and the rate at which microorganisms and plant roots consume oxygen.14 The outcome is that flooded soil quickly becomes devoid of oxygen at depths below a few millimeters.15

Because of living conditions, every child gets it within hours when a disease attacks a fishing village. The measles outbreak in 1993 in Jonglei village claimed a child in nearly every compound. The water-borne diseases are more deadly.

People tended to die much younger. Access to medicine is much more constrained for those living in the swamp compared to those living on dry land. The actual population of those who live in the toc permanently hardly grows due to the above health constraints. For example, in 1934, the one chieftain, Jonglei, of the seven chiefs mentioned above would remain one chieftain in 2034, while the corresponding chieftains on dry land would be many times bigger.

The population of fishermen along the Sudd remained stagnant for a long period. The main problem is the nature of their settlement and lifestyle also contributes to a short lifespan, which causes many young men to die at a tender age before they get married.16

Fish Economy Conflicts

Writing about the modes of livelihood of Nilotic people in the 1940s, Evans-Pritchard observed: “More people have died for the sake of a cow than for any other cause.”17 The interpretation of this cattle-related violent conflict tended to be blamed on the importance the pastoralists attached to the cow economy. But if the cow economy was adopted to respond to climate change, would such conflict be reduced if climate change forced people to adopt a different form of economy? The answer has been a resounding no. This would mean the deaths weren’t about the cows per se, but due to competition for the vital resources needed to survive during a climate crisis. From the great floods of 1961–4 to the floods of 1991–8 and the present floods of 2019–21, climate change has destabilized the fish economy by flooding small spaces with flood refugees. The fishing economy exceeds its carrying capacity, resulting in clashes of views over hunting and fishing practices.

During the 1991–8 floods, which was exacerbated by the conflict dubbed as the internal split within the SPLA, toc received new brands of hunters and fisherfolk, neither of them used hippo harpoons called lieny/līny or rɔ̈k. The newcomers used fishing hooks, fishing nets provided by the UN agencies, and guns obtained from various factions of the SPLA forces. This shock created a lot of fear for people who lived permanently in the toc, fish, and animals. The extractive, as opposed to sustainable fishing, scared the fish into hiding, making traditional fishing methods useless. The shooting of the hippos and elephants scared them to move further away, making it hard for fisherfolk to rely on their services to create paths between islands or from the Nile to some small lakes (called kuäl or guk).

In recent years, fishing has become almost impossible due to the massive growth of papyrus and other terrestrial plants. However, people were unaware that their cruelty against those important animals led to the enormous growth of weeds in the swamp. Also, the recent rise in the fish business has posed more dangers on the lives of fishermen as the number of fisherfolk keeps increasing daily, thereby limiting fishing grounds and islands, which causes conflict over these scarce resources.18 For example, men carrying guns hardly take orders from elderly leaders of the fishing villages, especially those from different areas. When such violations occurred, violence would take place.

In the fishing areas, violence occurs due to disputes over the ownership and rights to use an island or a set of fishing areas or disagreements over the methods of fishing or hunting that are allowed for sustainability. All these violent conflicts are climate change induced because it is the displacement due to floods that deprive some people of their economic modes of living and adopt the fishing economy, and the fishing space becomes a shrinking pie on which competition is bound to become violence.

During floods, conflicts tend to increase for the control of fishing areas. On December 4, 2019, a dispute over the fishing islands of Cuet-Akuɛɛt fitting Adhiok community in Twic East County of Jonglei state against sections of Ciec in Yirol East County of Lakes State claimed the lives of dozens of people.19 This conflict reoccurred between December 22 and 23 within the same year, killing two more people and wounding others.20 In Bor County, fighting erupted in July 2023 between the two sub-communities of Anyier from Pathuyith and Akuak from Angakuei clans of Baidit Payam, leading to the death of one person and others injured.21 On October 15, 2023, armed fishermen from Duk County attacked the island called Bioth Agaany, killing three members and wounding three others of the Ayual community of Twic East County.22 The fighting is blamed on disagreements about the allowed fishing practices.23

Implications

To avert these conflicts, there is a need to develop effective and appropriate natural resource management tools to deal with not only climate shocks of floods, droughts, and rising temperatures but also poaching activities, human insecurity, oil extractives, and improving livelihoods through innovative conservation-based solutions, specifically, providing improved fishing processing technologies and robust security for this growing population in the Sudd swamp. These policies will enhance the trade in this commodity since the fish from the Sudd is being assembled in Bor Town for export to DRC, Uganda, and Kenya annually.

The largest consumer of dry fish (mostly tilapia) in the region is the DRC.24 Thus far, Kenya and Uganda are the area’s dominant dry fish suppliers. South Sudan has been a consumer rather than a supplier for some time. The youth in the Jonglei and Lakes States have recently begun to export dry fish to places such as DRC to generate money. The 2019, 2020, and 2021 floods have come with many fish. All one needs to invest in the dry fish business is a set of bags of salt, a mosquito net, fishing nets or hooks, and an affordable traditional wooden boat. Some traders buy bags of salt and trade them to fisherfolks for fish. Others purchase fresh fish from the fisherfolk in the Sudd rather than doing the fishing themselves and then set up a location where they do the salting or smoking (whichever is the cheapest) to produce dry fish. A group of Bor Town and Juba businessmen have storages where dry fish products are packaged and exported to neighboring countries.

There are challenges in this trade. One is the fisherfolk not getting the value they deserve for their hard-earned fish products. The taxation system is sometimes very unfair and even outright violent. The fishing areas are increasingly becoming insecure. These are some of the few issues that need to be addressed. Then, there is a need for standardization in both methods of catching fish and processing. Commercial fishing in the Sudd zone has a rich history, which started in 1950. Sites such as Bur Akok in Bor County and Shambe in Yirol East County were intended to be collection sites. If the rising conflicts in the toc marshlands (over ownership of fishing territories or fishing practices) are not given proper attention by the authorities, dry fish products of the Sudd could quickly get inadequate regional and international coverage as conflict-fueling, and the competition could lead to a new series of intercommunal wars in the Sudd swamp.

What do these localized conflicts tell us about the impacts (if any) of climate change on armed conflicts? To get a reasonable answer, we needed a bit of history on how communities that live in the Sudd swamp permanently were formed, which came to be known collectively as the Thony community. Although each Thony section within the Sudd is claimed by the corresponding Payam either on the east bank (mainly by Bor and Twic East Counties with a few tracing their origins or being claimed by some sections in Duk County) or west bank (Yirol East and Awerial Counties) of the Nile, the variation in accents, culture, and naming systems remained visible. This variation noted by earlier anthropologists, such as missionary A. Kaufman, suggests that Thany might have been absorbed from non-Jiëëng groups such as the Bari and perhaps Luo or even Lueel (the original landlords of South Sudan). This is hard to dispute, but it does not tell us anything new because this can be said of any other Jiëëng clans neighboring the Thony community on both sides of the Nile.

What is very interesting is the variation within the Thony community, especially within each of the seven sections that British administrators and anthropologists documented. It is commonly not contested that very few are related by blood or genealogical tracing. Usually, there is one or a few prominent families around which the others attach themselves. While each Jiëëng clan is typically a mixture of elements from other Jiëëng clans plus even non-Jiëëng elements either found in the area and absorbed or who came as displaced persons and were integrated into the larger host community, any clan within the Thony community is typically a group of displaced persons who were initially brought together over different periods by the shared fish economy and safety that the Sudd used to provide to human and animal refugees uprooted from their natural habitats by environmental stresses or conflicts. This fact is seen in the patterns of naming and diverging lineages.

This micro-variation shows that the Thony community is one example of how the cumulative effects of climate change shape societal organizations/groupings over time. The Thony community was created through a population displacement process. Each iteration of severe climate shocks deprived people of their livestock and displaced them to the islands where they lived on fish for a long time. Some of these people returned to their homes and recovered their pastoralism. In contrast, others saw no hope of returning to pastoralism and made their stay permanent by perfecting how to survive in the fish economy. In the end, they were dubbed by others as Thany, who are usually initially environmentally displaced agro-pastoralists who had taken refuge in the Sudd swamp. Due to insecurity and climate shock, which continue to threaten to collapse the pastoralism economy, the Thony community has grown since the 1961–4 great flood, and it continues to grow every time there is a severe flood and consequential displacement to the Sudd swamp areas.

Due to the widespread availability of guns in civilian hands, the resulting population explosion within the Sudd transfers the cow-related conflicts on the dry lands into the wetlands as fish-related conflicts. Guns were needed to protect the cows against cattle raiders, but the rise of fish camp raiders will trigger a serious race to armament among the youth in fishing areas. This will make it harder for the government to collect taxes since the sole role of the government in providing security is being taken by armed youth from various fishing villages.

Any dispute related to competition over the ownership of fishing islands, fishing areas, or practices permitted in the fishing areas is climate change induced. But these are the same cattle rustling conflicts usually duped as “intercommunal conflicts.”25
,
26 They are transformed by climate shock from dry planes to wet aircraft. Looking back, we can now appreciate that cattle rustling has a transparent element of climate shock. From the fish economy conflicts noted above, we also learn that people don’t fight just because their modes of living are incompatible, as this is usually put out as the reason for the clashes between the farmers from Equatoria communities and Jiëëng displaced cattle-keepers. Even if these displaced persons had not taken their cows to these new areas, the current conflicts would have appeared differently because they are generally about competition over finite resources that the land can offer amidst severe environmental stresses.
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Restocking of Cattle after a Disaster as a Form of Resilience

Cattle are the backbone of the local economy and a source of social and cultural pride. However, the cow economy depends on seasonal climatic changes: the alteration of droughts and floods, which trigger seasonal migrations. At the height of the rains, cows graze near the permanent villages on relatively high ground inland. In contrast, in the early rains and the beginning of the dry season, they use intermediate land, producing some regrowth after seasonal flooding. As the dry season continues, cattle are moved progressively toward the main river. During the early dry season, cattle can graze on the mature growth of deep-flooded Echinochloa stagnina, while shallow-flooded Echinochloa pyramidalis is burned to produce regrowth. Later in the dry season, the regrowth of both types is grazed. When the river rises during the early rains in April, the cattle return to the permanent villages, and the grazing cycle is complete.1 In the wet season, rainwater inundates the flat land with its heavy, impermeable soils, leaving only the highest ground or ridges dry. This is where residential areas, fields, and wet-season cattle camps are located.

In areas that experience devastating floods, the response of the ecosystem and the affected communities at the start of a given flood is as critical as after the flood. Some plants and wildlife bounce back through various adaptation strategies. But how do agro-pastoralists re-create livelihoods that had been washed away?

Severe floods such as that happened in 1916–19 (Amol/Abor Thith) and in 1961–4 (Amol/Abor de Paweer) denuded the whole villages in Southern Jonglei state east of Jonglei Canal of livestock and displaced a significant number of people. In areas affected by floods, people are forced to leave their homes and support themselves through fishing or by working in factories located in urban areas. They aim to sell fish products or save enough money to buy cows once the floodwaters have receded. Another option is to marry their daughters off to faraway places that have not been affected by the floods. While fishing and working in urban centers remain viable options, floods are increasingly affecting previously spared areas, and droughts or conflicts may also hit these areas simultaneously as the floods ravage other regions. During the floods of 1916–19 and 1961–4, a portion of the population of Twic East County migrated to the Lou Nuer areas. During the flood of 2019–22, a large portion of the population in Twic East County vacated their homes, heading to the Lakes State and Equatoria regions, while a large population of Lou Nuer left their homes due to famine and moved to Panyagoor, Twic East County’s headquarters.

Other climatic shocks locally called disasters of Magöök, Kuarpiny, and Tarau, cited by traditional singer Kuol Deng Kuol Wang, from Maar, Twic East County, in a song memorializing the act of marrying off daughters to faraway places as a means of restocking livestock after the end of a climate shock.2 The great aunt of the singer mentioned in the song is called Aja Kuol Wang. Kuol the Singer himself must have been born in the mid-to-late 1940s, which would put the time of the birth of Aja a little earlier than Amol Thith. Kuol also mentioned in the song that the disasters of Magöök, Kuarpiny, and Tarau happened in a successive manner close to each other. In the literature, the catastrophe of Magöök is associated with a flood, and it has been documented among different communities within the Sudd zone, such as among the Gaweer, and its time, though controversial, has been dated to 1887. Kuarpiny means to sweep the land, which refers to denuding the land of anything that can support life. This is more typical of a drought than a flood. South Sudanese veteran journalist Atem Yaak Atem, from Twic East County, had this to say about Tarau:

I remember hearing the elders of my village- a little before I went to school- talking about “Tarau” as a disaster signified by cattle suddenly falling dead. The onomatopoeic Tarau” expressed the sound of the horn of a dying and falling bovine made on hitting the ground.3


This makes a lot of sense. It is most likely a disease outbreak. It is possible, too, that cows would die during a drought. For the younger generations, the Tarau familiar to them is the 1984–5 drought, a significant drought in Sudanese history. This drought extended much more to some areas. The Tarau referenced by the singer Kuol Deng Kuol Wang took place during his dad’s childhood or early adulthood. Some of the names of disasters are repeated by younger generations as soon as the same phenomenon has occurred again. Since the Gaweer arrived and settled where they are, we can quickly double-check disasters in Southern Jonglei using sources focusing on them because Southern Jonglei would share a climate shock with Gaweer of Ayod more than with the Lou Nuer of Akobo due to hydrological conditions. The rivers on the Ethiopian side, such as the Akobo, Kuron, and Mentone ya Ndege, flow generally northwest, whereas from South Sudan, the rivers, such as Lokalyan, Zingetta, Kideppo, Kinetti, Pibor, and Kengen, flow northeast.4 The rivers all spill their waters into a vast swampy area, which may be considered the southeastern limits of the expanded Sudd area.5 When the rivers originating from Ethiopia overflow their banks, the Lou Nuer of Akobo, Anyuak and Murle communities are affected. More than the flow might be needed to affect Southern Jonglei. Likewise, when the rivers in South Sudan that also empty into the Sudd swamp and have their sources in Kenya, Uganda, or within South Sudan overflow their banks, Southern Jonglei is hit hard while Akobo could remain dry. These local variations of climate shock have been helpful in the past because the affected communities have a place to run to for safety and temporary stay. In recent years, climatic shocks of different types hit different locations simultaneously. For example, the 2019, 2020, and 2021 floods displaced 70 percent of Twic East County’s population to Bor Town, Mongala Juba, and Mingkaman. However, a famine in the Lou Nuer area caused a massive population of Lou Nuer to move to Panyagoor in Twic East County. One set of the population is driven away due to excessive water, while another arrives needing water and food.

Whether a climate shock is a drought or a flood, these events destroyed the cow economy of the area. Sometimes disasters can descend all at once, such as during the catastrophe of Tarau mentioned above, as Atem Yaak Atem noted:

There was cattle disease as well as a long drought drought which resulted in the cattle dying in large numbers due to lack of grass and water.6


Once the environment stabilizes (precipitation, atmospheric humidity, and temperatures return to normal), the agro-pastoralists are confronted with the question of restocking livestock, or else life won’t move smoothly. While the livestock plans were restocking, the bride’s wealth was paid using hoes, which played a significant role in the local rain-fed agriculture.

The restocking through marrying girls off to other faraway communities was psychologically shocking to young women who had to experience these marriages. In the case reference above, Aja Kuol Wang was married to a significantly older man from the Muor section of Lou Nuer. The bride price was counted as fifteen cows, which would be a lot at such a difficult time. Although some girls one generation older than Aja were married six times this bride price, which would signify a great time of wealth. The Lou Nuer resides in five areas: Akobo, Waat, Nyirol, Walgak, and Langken. The Muor section lives in Akobo. Climatic shocks in Southern Jonglei do not always affect Lou Nuer communities of Akobo, who live near Ethiopian borders in the east.

Though this marrying off as a form of restocking cattle was a painful sacrifice, Aja was the one who decided to make such a sacrifice to give her brother Deng Kuol a better life and a chance to marry. Aja’s choice was hastened by an incident in which a hippo in the toc wounded her brother. This marriage arrangement provided Aja’s family an opportunity to restock their cattle, and a collection of such intermarriages also served future purposes. They make it easy for different tribes to accommodate each other through such links when a disaster returns. Aja’s children could move to Southern Jonglei and stay with their maternal uncles, and their maternal uncles could move to Akobo to stay there. These intermarriages were the safety nets against future climatic shocks. But they were about sacrificing one person to save many (unborn generations who couldn’t be born if the only surviving male of that line couldn’t afford to get married). The girl going into such a marriage, being paired with a very old stranger, and having to relearn everything due to language barrier and cultural barriers considered the action as an ultimate sacrifice. Aja was quoted by the singer as having said she should die (to get married in such a manner) than for her family’s line to go extinct. Aja’s brother rejected this and preferred to secure a wife by gathering some hoes for a bride’s price, to which Aja retorted: “Your wife won’t be able to milk those hoes.” This pattern of unmarried women sacrificing to save their clans during natural disasters is a recurring theme in Jiëëng’s folklore.

The story of Aja Kuol Wang appears to depict a Nilotic woman as a vulnerable member who could be sold off to strangers to recover the livestock assets wiped out by climate shocks. But a deeper look also shows men to be far more vulnerable because if something is not done, the male line will go extinct without cows to use to marry to continue the line. This demands the highest sacrifice only unmarried women could offer, making them the saviors of their communities. The other way women made similar sacrifices was during displacement when the rivers were full; creatures in the water easily caught people crossing rivers by clinging to a bundle of reeds. When people were scared after a few of their members had been eaten by an unknown creature, the spiritual men suggested a sacrifice. When a clan called Awutlian in Twic East County crossed the Nile from the west to the east, an unmarried woman called Alokiir (literally, they are going into the river) offered herself to be eaten by the monster in the river. After taking Alokiir, the monster permitted the clan to cross over.

The toxic marshes were badly contested when the clans were settling into the floodplain. A male child’s entire existence was to grow up and defend his clan’s portion of the toc. Women played a huge role in this. Land chiefs offered their daughters to young men arriving from faraway villages to incorporate them as their subjects and use them to defend the land in exchange for land ownership for agriculture and pastures. Many clans within Southern Jonglei state were built through the cooping of members through marriages.
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Cooperation during Climate Shocks

Cooperation between diverse ethnic groups amidst natural disasters is an often-overlooked aspect of climate change, where the focus is (and rightly so) on the negative consequences. However, we should remember how a common crisis/shock can lead to diverse groups cooperating, positively affecting general social stability.

During the second civil war (1983–2005), a large portion of the population from Jonglei state was displaced to Equatoria. The Jiëëng pastoralists seeking refuge in Equatoria maintained their cattle economy. This economic mode of living conflicted with that of the host communities, who were primarily farmers. The tension resulted in conflicts between the hosts and displaced populations.1 These conflicts have made it appear as though relations have always been conflictual, which is not the whole truth, as Professor Paul Wani Gore noted the existence of positive relations in the quote below.

The Bor and the Aliab Dinka of Upper Nile and the Lakes States, on the one hand, and the Mundari of Central Equatoria, on the other hand, have always lived in relations alternating between war and peace. The Mundari-Dinka relations have a long history of peaceful co-existence punctuated by periods of conflict over grazing land and cattle rustling. Records dating to 1900 showed that violent conflicts between the Mundari and the Dinka and between the Dinka Bor and Alliab Dinka were related to changes in the hydrology of the Central Equatoria. This relationship pattern remained unchanged until the first Sudanese civil war ended in 1972. 2


This chapter highlights concrete examples of lessons learned from unusual cooperation between the displaced and the host communities amidst natural disasters. It’s common to focus on the negative consequences of climate change, but we often overlook one positive aspect. A crisis or shock can unite diverse groups, leading to cooperation and positive effects on social stability. Despite its complex and adverse environmental impact, displacement leads to pluralism and promotes social integration among communities coexisting in recipient areas.3

Population displacement, a form of migration that responds to environmental stress, refers to the mass movement of people due to sudden social, political, economic, or ecological causes that result in a change in residence.4 The main factors that lead to displacement include direct environmental changes (drought and flood), indirect environmental changes (famine and diseases), fear (insecurity), and hope (access to education and better health services).

Environmental degradation, whether caused by natural or human factors, is a significant driver of displacement.5 Loss of arable land, desertification, droughts, floods, and biomass loss have rapidly eroded traditional agriculture’s resilience, leading to resource degradation.6

The civil war has hurt the food security of displaced Jonglei population households. The insecurity in the region has resulted in reduced access to land for farming and grazing, which has led to significant losses of livestock and disrupted trading routes and exchange mechanisms. The mass displacement of people has also reduced their ability to cultivate enough crops to meet their basic food needs.7

Lou Nuer and Jiëëng of Twic East County during the Drought of Yang de Miir 1959–60

The great flood of 1961–4 (Amol de Pawer) was preceded by a severe drought in 1959–60, called the drought of Giraffe or Yang de Miir. In the dry season 1960, a group of Lou Nuer cattle east of the Sudd swamp caught wind of a light breeze and began moving upwind. Despite the herders’ attempts to stop them, the cattle persisted, and the herders followed closely behind. After covering a considerable distance, the cattle arrived at the Sudd area, exhausted. This area is now adjacent to the Maar and Paliau Payams. The herders had never explored this part of the Sudd. The cattle had arrived before them, and they would come a day or so later. The local people rushed to divide the cattle among themselves after quaking their thirst and grazing. These were treated as lost cows. A day or so later, the Lou Nuer herders also arrived exhausted. They were received and treated as guests. After explaining what happened, the cattle chiefs ordered everyone who had taken the cows to return them. All the cattle were gathered and handed back to the Lou Nuer cattle herders. The cattle chiefs invited the Lou Nuer to keep their cattle in the toc marshlands throughout the dry season. No cases of stolen cattle were heard within the three months of staying together by the Lou Nuer and the Jiëëng from the area. The Jiëëng and the Nuer cooperated throughout the dry season, and when the rain came, the Lou Nuer returned to their homes with their cows.

The Murle and the Jiëëng of Twic East County 1960s–70s

While relations have been largely hostile between the Jiëëng and the Murle, there are instances of cooperation. Manyuon Dhieu Chol, from Twic East County, noted:

Members of Pan de Kuol in Kongor community, namely, Dhieu Chol Majok, Alaak Mabior Reech, Deng Deu Alaak, Dau Abit Duot, and Bol Aleu Kuir stood up for justice after the protracted cattle raid of Ghorbek in 1968 (where many people were killed, and thousands of herds of cattle were raided). They all went to the Murle’s cattle camps, identified their raided cattle, and afterwards approached Hajah Korök, the then Paramount chief for the Murle tribe. Fortunately, through the traditional court’s verdict, daddy and uncles were given back their raided cattle! Moreover, Baba Dhieu Chol Majok also returned the raided cattle for his maternal uncles Diing Akol Atem and Duot Akol Atem.8


A cone-shaped fishing basket used mainly by women is called thoi by Jiëëng and Murle. In 2021, while in a truck with Murle’s friends (one of them was Stephen Konyi Jangkuch Kudomor) moving back and forth between Nyat and Khor Gana, I learned that a home is called “Korok” and an elephant is called ”Angol” in Murle language. I told my friends I know of a Jiëëng man named “Angol Korok.” They laughed. But on a serious note, there must have been a lot of interactions in the past, which are traceable by words common to both languages that are linguistically different. The lowland Murle from the Lotilla Valley used to graze their cattle in the toc marshes of the present Bor and Twic Counties during drought years, which would dry up their rivers. Accounts of this positive sharing of sparse grazing pasture during natural disasters abound in Bor County. Still, Murle cattle-keepers also came to Paliau and Maar areas during the drought in the 1950s. Popular legend in Maar, near Paliau, had it that some Murle boys wrestled down two of their best young wrestlers from a section called Hol-Ajang at a place called “Pinynom Mayom” or just “Mayom” in the Paliau area.

The Great Displacement to Equatoria 1961–4

The great flood of 1961–4 was named “pawer” which means the scattering event due to how it led to a multidimensional displacement of population in the lowest areas of the floodplain. When the great flood of 1961–4 came, the population in the present Twic East County split into two: Ayual, Dachuek, Kongor, Abek, and Adhiok subgroups mostly went to high grounds in the present Duk County and Nuer areas, Awulian, Ajuong, and Pakeer went to the present Bor County areas, then together with people in Bor County they went to Mundari areas and then eventually to Bari areas in Mongala by late 1961. The migration to the Duk and Nuer areas led to cooperation and, eventually, positive intermarriages. Also, the migration to Mongala areas worked out peacefully, but this cooperation could have been more active.

Jiëëng of Bor County and the Murle

In 1975, Murle obtained the right to reside in the present Anyidi, Kolnyang, and Makuach payam territories during the dry season after the departure of Jiëëng cattle to the toc. Each day, Murle girls bartered milk for durra in Bor town. From 1978 to 1983, some Murle families stayed permanently in the Achol area (family head: Jangkuch Kudumor) behind Anyidi until Murle raided the Anyidi cattle camp in 1983.9 Jangkuch Kudumor is the father of David Yau Yau, whose full name is David Yau Yau Jangkuch Kudumor, and his brother Stephan Konyi Jangkuch is the friend I mentioned elsewhere.

In 1981, Bor town had a population of 13,500 (wet season) to 17,500 (dry season). The displaced population comprised members from the current Bor County, Twic East County, and Murle from Pibor.10 These patterns have been repeated numerously. Majok Lony from Anyidi in Bor County observed:

A story of the same kind happened in Gok(Bor) in 2001 and 2003 when Murle came with their cattle. Paleek did their peaceful welcoming in 2001, and the second one of 2003 made them spend the summer in Weryou (Abii, Kolnyang). It allowed us to play with Murle’s boys and learn basic Murle Language. Although I have forgotten it, I know greetings and counting numbers. (1–10)11


There is a long history of cooperation between the Murle of Gumrok and Bor County during natural disasters, especially during droughts. The focus on conflicts has dominated the discourses, hiding this other positive dimension.

Displacement to Lakes State

The Aliab, as well as the Ciec communities of the former Yirol district and Akot in Rumbek, have been very welcoming to the displaced population from the former Bor district areas, which established large settlements between 1991 and 2023 such as Guolyar, Mingkaman, and Gut-thom and there have been no significant land disputes or conflicts.12 The Bor Jiëëng living in and around Gutthom reported that they were displaced from Bor in 1991 by Nuer raiders.

Lou Nuer, Gawar, and Twic East Communities

Lou Nuer moved to Waat in 1994 to plug into the food relief system to supplement their household needs because of poor crop yields in previous years caused by pests, floods, and drought.13 A similar move by the Lou has been witnessed recently, as noted here by David Ayual Mayom from Twic East County:

I saw the same thing when I was in Panyagoor last month. Many people (IDPs) from the Lou Nuer areas have moved to Panyagoor due to famine in their respective areas. They are living amicably and harmoniously with the Jieng locals. Even intermarriage is widely spreading, and most Lou Nuer folks are quickly learning Jieng Language.14


This positive cooperation during natural disasters used to be common before political elites began to exploit ethnic differences and dormant conflicts for political expediency. Relations among the communities have not always been conflictual.
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Mitigating Strategies

In mid-March 2024, members of the Twic East County organized a three-day meeting at the county’s headquarters, Panyagoor, to devise short- and long-term plans on critical challenges in the county. The key topics included (1) mitigation strategies against recurring flooding, (2) actionable paths to realize the resettlement of the displaced persons during the floods of 2020–4 back to the villages, (3) how to ensure the returnees will be safe and their emergency needs are met, and (4) how to ensure that the community’s perspectives are incorporated into the national- and state-level plans on natural resource management (biodiversity and extractive industries such as oil and gas) and physical infrastructure (roads) in areas that host communities. Interestingly, the conference was organized around research methodologies. Each team of local experts took on a topic among the first four main items and conducted robust research that included field research into displaced persons’ locations and rigorous observation of the topography of the natural landscape over which the Nile flows. Each team presented the findings and recommendations (all done in the local Jiëëng language).

The team of engineers received support from discourses on social media from other experts who shared their recommendations on the role of governance as a part of what can be done to mitigate the negative impact of climate change (flooding in the Sudd floodplain). A well-managed extractive industry (oil) could provide the resources needed to advance sustainable development goals and promote conservation-based livelihoods rather than depend on extractive industries, as has been the case in South Sudan for nearly two decades. Exploration of oil and gas in wetlands is a complex and risky process. The unique environmental characteristics of this region require a carefully considered approach to ensure ecological sustainability, community prosperity, and operational success. The environmental risks within the Twic wetlands’ ecosystems are significant, as oil and gas activities can disrupt fragile habitats, resulting in habitat degradation and biodiversity loss. The threat of oil spills and emissions underscores the urgent need for strict environmental protection measures. Effective waste management, robust spill response protocols, and eco-friendly drilling fluids are vital for minimizing environmental impact and preserving the delicate balance of the wetlands.1

The Twic East County’s conference was unique as it was the first of its kind to bring discourses on climate change mitigation to the grassroots and generate ideas from below rather than the way climate discourses always come from the top down. Twic East County is made up of five sub-counties called payam. Priorities may differ within the county, supporting examining climate shocks from a local perspective. In this vein, the discussion organization per payam was unique as experts presented facts and placed forward recommendations. Each payam selected a secretary to read out the summary of the opinions collected from all of the participants.2 As a follow-up, technical committees were tasked to calculate the cost of the proposed interventions and, after that, the community would mobilize resources.3 The conference has set a very ambitious goal, as the implementation will require tools and resources beyond the community’s capacity. Nevertheless, this provides a clear blueprint of the development plan, which could only be realized with the support of the central authority and international development agencies.

While the preceding community-led approach highlights the importance of the role of governance as a part of what can be done to mitigate the impact of climate change, mitigating climate shocks requires tools/resources, which are rarely in the possession of local communities. This requires collaboration in training, building capacities at the grassroots so people can use the technological tools needed to combat climate shocks, and mobilization of fund. Communities should be prepared to be able to manage biodiversity conservation on their own along the following lines.

Biodiversity Credits

There is an opportunity for the national and state governments and the communities in the Sudd region to transition from an extractive-based to a conservation-based economy. This biodiversity, the Sudd ecosystem, still needs to be appropriately valued. It requires a proper governance system and reinvesting it to conserve it while providing sustainable returns to the communities. The rules of contemporary international law stipulate that a state cannot change the natural environment in a way that causes some damage.4 The Government of South Sudan has a strong interest in protecting this biodiversity. Biodiversity credits can be developed within the Sudd basin to benefit the communities and in collaboration with the national and state governments. A potential project area within the Sudd region island generally includes all lands traditionally and historically held or used by local communities or their members. This category could consist of communal grazing lands for animals, hunting grounds, or traditional sacrifices and worship locations. The Government of South Sudan, at the national and state levels, owns the right to develop biodiversity credit projects in concession areas. Climate change mitigation priorities of the Government of South Sudan should focus on sustainable energy alternatives and carbon sequestration through agroforestry and afforestation/reforestation.

Peace through Sustainable Green Management

South Sudan needs to adopt a green economy as an essential pillar of South Sudan’s peace through a sustainable development strategy, which will help to enhance the country’s efforts to conserve South Sudan’s wetlands and their unequaled biodiversity. The environmental challenge in South Sudan encompasses a wide range of issues concerning air, wetlands ecosystems, and hazardous plastic waste that pollute the rivers, forestry, and land. South Sudan has Africa’s largest wetland, Sudd, home to the richest biodiversity in the world, which is under threat from climate change and commercial exploitation. The Sudd and its flood plain link with migration corridors across wooded savannas of Jonglei state, providing critical habitat for the great tiang and white-eared kob migration and savanna elephants, Nile Lechwe, Nubian Giraffe, lion, shoebill, and black-crowned crane. Communities use the Sudd area for grazing, fishing, hunting, and agriculture.

As South Sudan recovers from its civil war and post-conflict commercial poaching, the impact of oil extraction, commercial agriculture, and infrastructure projects will expand and threaten biodiversity, habitat, and traditional livelihoods. It is critical and urgent for South Sudan to realize conservation, climate adaptation, mitigation, security, and peace as part of its domestic and international policies. There is a need to effectively address these issues with the protection of people, environment, and animals embedded into the national policies, which must be aligned with several leading international conventions on environmental protection and to take part in the discussions on and response to, global environmental issues such as the conservation and sustainable use of biodiversity and protection of ecosystems.

Climate finance with developed country partners is a game-changer in developing countries’ mitigation and adaptation to climate change. Such partnerships can attract foreign investment in green economy sectors, cash for ecosystem services, biodiversity, carbon credits, and support for community-based conservancy initiative.

Investing in Human Infrastructure

A country can lack natural resources but only be rich in dynamic human resources and be very rich. Therefore, development should include investing in human capital. There is no poor country that has invested heavily in human resources. One way to build human infrastructure is through investing in quality education. Quality education can be a vehicle for growth and transformative economic development that can improve the quality of life in South Sudan. Socio-economic-environmental development focusing on investing in the education and empowerment of people may help South Sudan to exit from the conflict trap and overreliance on extractive industries.

The 2018 peace was mainly about anti-corruption regimes, security reforms, and transitional justice issues with minimal attention to socio-economic-environmental development, which is problematic. Happy people fight less, and happiness comes from a full stomach. Poor living conditions, climate shocks, horizontal inequities, and illiteracy are the main drivers of conflicts, and violent conflicts exacerbate them.

The UN’s sustainable development goals (SDGs) collectively aim to create a better future for the earth’s inhabitants in a sustainable manner. Goal number four can be placed at the center of all the seventeen goals because, without education, it is almost hard to imagine getting people out of poverty, closing the gender gap, and creating sustainable cities, among other goals. The SDGs have provided socioenvironmental goals around which education can be seen as a tool for attaining those goals in health, technology, human rights, food security, etc. Gender inequality, for example, is essentially a function of education disparity between boys and girls in the environment in which they grow up. Quality inclusive education provides opportunities to reduce gender disparity in immediate terms. There are more socio-economic benefits to advancing gender education. For example, educating women cut down on maternal and child deaths, malnutrition in children, child marriages, teenage pregnancies, and high birth rates—usually associated with poverty and gender inequalities in employment.

Quality education can also impact existing governmentalities. Having an educated population can change governance, as bad governance is blamed for the chaos in South Sudan.

Making quality education inclusive will reduce many societal ills. The limited resources, usually in the hands of a few corrupt elites, such as in the case of South Sudan, make it hard to achieve the goal of inclusive quality education. Closing the gender gap in sciences and technology will require substantial investment in STEM programs. Opening opportunities to everyone may result in discovering talents that would have been hidden forever by the existing false notions of intelligence that have favored a minority elite at the expense of many groups. The right place to fix things is to start with early education and to provide opportunities for other adults who have missed out due to circumstances outside of their control in their personal development.

Quality Health

Climate change impacts human health through extreme weather events, heat exposure, and infrastructure strains. The national budget for 2019/2020 gives the health sector 1 percent. This is severe neglect on the part of the government in the health sector, which NGOs have mostly run. Already existing clinics can be consolidated and redirected to focus on quality health. A better plan can be devised through the collaborative effort of all institutions, and the limited resources available from the state, local government, and the diaspora can be appropriately used. This effort could turn some of these clinics into private hospitals, which could grow gradually into modern hospitals.

Water and Diaspora as Resources

Instead of relying on oil and doing less to create resources, South Sudan needs to use two primary resources: water and human resources, the South Sudanese diaspora and her young population, with 70 percent constituting people under 30. South Sudan’s diaspora is a vast, untapped resource. The post-conflict time is a perfect time to start tapping into this pool of human resources to help speed up the implementation of SDGs by incorporating the diaspora into the governance to develop and implement an actionable socio-economic development agenda that will deliver human security in South Sudan. The diaspora should be involved, not by the usual way of asking for financial support. Still, they should be involved in executing various policies to put South Sudan on the right path to achieving some of the SDGs by 2030. Humanitarian assistance and reconstruction should be reconfigured to focus on addressing emergencies and invest in long-term sustainable goals.

Regarding the use of water to improve the livelihoods of people, South Sudan need not be satisfied with the fitting of development hands into ancient colonial projects, such as the Egyptian Jonglei Canal, designed not in the best interests of the inhabitants of the wetlands, but instead strive to feed people by utilizing the Nile’s waters. For example, agriculture and electricity projects in eastern-central Equatoria could change people’s lives in South Sudan, and the surplus of food could be sold to downstream desert countries such as Sudan and Egypt. Acute food insecurity must be countered to “end poverty in all its forms” in South Sudan. This can be achieved through agricultural development, powered by irrigation schemes and the adoption of innovative modern techniques that support local farming in all seasons. This kind of development will create jobs and make the economy less dependent on oil revenues.

Concerns have been raised about the South Sudanese government’s capacity to manage the challenges posed by flooding effectively. Experts emphasize that proactive engagement with INGOs and humanitarian agencies is crucial.5 Such collaboration can help raise public awareness about flood risks and prepare communities for potential disasters through education and resources. There is a strong consensus among stakeholders on the urgent need for sustainable, long-term solutions to mitigate flooding. This includes implementing advanced water management systems, such as the construction of dikes, levees, and other flood defense structures. Additionally, applying professional engineering practices is essential to ensure these systems are effective and resilient to the changing climate. However, it is essential to recognize that these proposed solutions have significant financial implications. The construction and maintenance of such infrastructure demand thorough planning, secure funding, and skilled labor to ensure successful implementation and longevity. Therefore, a comprehensive strategy that combines community involvement, government action, and international support will be necessary to address the flooding risks in South Sudan effectively.

While climate shocks and insecurity affect agricultural production at the household level, the domestic government and the private sector have enough resources to mass produce grains and cereal in areas unaffected by the civil war and where irrigation schemes could be deployed to curb any negative impact of climate shocks. In any country hit by a disaster, some areas would be hard hit than others. People seeking refuge in any part of the country certainly need shelter and emergency assistance, but providing agricultural tools to the displaced people to produce their food wherever they are in case the war will prolong their displacement should be encouraged.

Many individuals from South Sudan reside in the United States, Canada, UK, and Australia and have acquired skills and experiences in development, administration, education, entrepreneurship, and policy development. South Sudan’s diaspora is a vast untapped resource. The post-conflict time is a perfect time to tap into this pool of human resources to help speed up the implementation of SDGs by incorporating the diaspora into the governance. The diaspora should be involved, not by the usual way of asking for financial support. Still, they should be involved in executing various policies to put South Sudan on the right path to achieving some of the SDGs by 2030.

Sustainable Cities

Population concentration in large urban towns already suffering from congestion creates conditions that do not promote a sustainable way of life. Maintaining suitable environmental health in urban settlements presents significant problems to local governments that need more financial resources and planning for effective sanitary services in urban centers. The trend of rural-urban migration, a feature of most urban centers in developing countries, puts tremendous pressure on the meager facilities of environmental sanitation and creates a category of citizens not adapted to life in the city.6 Since population concentration is unavoidable, plans must be developed to keep such a population safe through sustainable and environmentally sound structural designs.

South Sudan needs to invest in cities that serve the interests of the grassroots. One colonial legacy that has lived on in the Nile Valley region is the politics surrounding the decision-making processes for choosing the sites of administrative centers. With the White Nile River functioning as the Nile Valley region’s natural highway, most administrative centers were established in towns near the Nile River. Many towns in Bahr al-Ghazal were formerly zaribas (slave camps) while a relatively few were also in Jonglei, which were strategically located to facilitate the movement of captured goods, which included enslaved people, taxes, and other natural resources. In conformity with SDG 11, there is a need to “make cities and human settlements inclusive, safe, resilient and sustainable.” Designing cities toward low-carbon alternatives and innovations is essential to avoid intensive carbon development pathways. If governance is fixed and enough resources are made available then “small cities have the potential not only to protect their infrastructure and residents from climate-related hazards, but also to serve as catalysts of climate-smart development in their hinterlands.”7 This can be achieved through the notion popularized by Dr. John Garang, former leader of Southern Sudan, of taking towns to the people rather than taking people to the cities that weren’t created for their needs or which are not designed to combat the effect of climate change.

Currently, in many areas in South Sudan, the set-up of villages (scattered huts), which made sense as preventive measures against diseases in the past before the raids of the 1800s and the 1900s, makes every community vulnerable. These settlements ought to be altered to improve security provision and concentrate human resources to speed up development. The diaspora human resources could be channeled into developing sustainable cities. It is easier to defend and provide essential amenities such as energy, health, and education to a town than a vast area with a badly spread-out population. For example, “out of 1 million out-of-school children, 925,000 live in rural areas.”8 Agricultural activities can continue outside the town. This increases human activities around the city and addresses the problems of insecurity and food security—issues encapsulated in SDG 1. The development of this town, which will later turn into a city, will boost economic activities, contributing to an increased sense of security. The town will then attract people and provide employment opportunities, especially for the youth. The main objective of city managers should not be to run a lot of schools, hospitals, housing projects, and clean water projects but to run a few of these so that it can focus on quality of service and are strategically located to serve the communities. The success of such a plan will see people returning to South Sudan, and resources expended by the diaspora to sustain their relatives in neighboring countries will be rechanneled to South Sudan. The skilled youth workforce will increase, and the returnees will bring their expertise to serve the nation.

After building smaller cities, concentrating populations, and effectively using human resources, South Sudan should be able to invest in a high-quality education system that focuses on very few schools. When it comes to education, the challenge is always quality. Addressing this concern will create human resources that can compete globally.

Urgent Needs for National Security Policy to Address Climate Shocks

Although there is insufficient data to support the argument, non-military threats claim more lives than military threats in South Sudan. Therefore, a significant shift in policymaking is needed.9 South Sudan needs to update its National Security Policy to address non-military threats, such as recurrent floods that have persisted for over five years without adequate response mechanisms.10

Addressing the root cause of underdevelopment using the framework provided by the SDGs, which are suited for addressing horizontal inequalities, is necessary. The governed masses play a very minimal role in South Sudan’s socio-politico-economic processes because the government relies on natural resource revenues, and the development actors have not been helpful for several reasons covered in the next subsection.

How to Improve Prevailing International Development Approach

South Sudanese historian Lazarus Leek Mawut argued, “The South suffered not so much from neglect by British officials as from their over-protectiveness.”11 One instance of such overprotectiveness was the isolation of Southern Sudan from the rest of Sudan when the region was declared a closed area to foreigners except with the permission of the governor-general.12 The economic and political exclusion of peripheral regions, which has its roots in this over-protectiveness, would eventually cause South Sudan to break away from Sudan over a hundred years later.

A recent argument has pointed to how contemporary development actors in South Sudan hold the same biases, which have, in the past, produced harmful and unintended consequences for affected populations and hindered development.13

The challenge facing development actors in South Sudan is how to increase accountability and sustainability in humanitarian intervention while at the same time not risking abandoning people at times of significant need, such as during violent conflicts or outbreaks of epidemic diseases. There must be a way of cooperating in development while gradually reaching some sustainable solution that seeks to avoid getting trapped in shouldering the primary responsibilities of the local government, which, when the demands for accountability and service delivery are at their lowest points (e.g., during a crisis), have been reckless with their domestic resources. The development partners shouldered the primary responsibilities of the government of Southern Sudan from 2005 to 2011 and continued to do so after independence as South Sudan’s education, food provision, healthcare, and even road infrastructure fell under the control of humanitarian agencies. This new form of over-protectiveness has allowed local regulators to become reckless with their immense domestic resources from oil revenues, as documented by various anti-corruption organizations.
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Conclusion

South Sudan suffered three consecutive years of exceptionally severe flooding in 2019, 2020, and 2021, which affected about 1.2 million people and displaced more than 300,000 people.1 While floods are common in the history of South Sudan, today’s situation is different because climate change is tremendously increasing the destructive potential of floods, making them more irregular. As floods come with diseases, this has increased the frequency of disease outbreaks for humans and livestock, and the communities are hardly ever well-equipped to deal with such challenges. Floods tend to limit productive lands for animals and people, leading to destructive competition among communities over shrinking green spaces such as grazing and agricultural lands. Second, the other effect that leads to increased raids is hunger resulting from low production or harvest failures due to floods. Finally, the displacement of youth by natural disasters can be exploited by politico-military actors for war mobilization.

The Sudd swamp is the largest wetland in Africa, covering an area of between 8,000 and 31,000 square kilometers, depending on the annual increment from the torrents between Lake Albert and Mongalla, the outflow from the equatorial lakes, and the amount of rainfall. It is a vital habitat for a rich diversity of wildlife, including 200 Savanna elephants, Nubian giraffes, lions, Nile lechwes, hippopotamuses, and more. Additionally, it is home to over a million people and their cattle, who rely on the ecosystem for their livelihoods. In the past five years, devastating flood episodes have forced many communities (environmental refugees) to leave their homelands in the Sudd zone for areas where the climate is favorable in the Equatoria region. When animals die off due to lack of water or flooding, food insecurity increases, especially among communities whose livelihood depends directly on rainwater; when these communities venture into other territories, they are usually prevented from resettling into other tribes’ territories with their cows. Even worse, when confrontations do happen, they result in civilian’ deaths and the destruction of property.2 Every time a pastoral community ventures into other territories, the probability of conflict over herding land increases. As the number of people living in poverty increases, it forces people to look for different ways to earn their living, such as engaging in illegal activities like cattle rustling. The cycle of cattle rustling in Jonglei state shows a direct correlation between cattle rustling and water, pastures, and land. Cattle rustling occurs around areas with a lot of water and pastures where cattle-keepers assemble with their animals. Sometimes, communities inhabiting flooded or drought-prone areas must migrate into their neighbors’ territories. This triggers competition over limited resources, often increasing the risk of escalating conflict.3 Before the 1960s (i.e., before the water level of the river Nile rose), the Bor Jiëëng shared or fought over good pastures in Aliab Valley with the Aliab Jiëëng from the west bank (Lakes State).4

Climate change can create conflicts in several ways. First, it can increase competition for resources such as land and water, as rising temperatures cause droughts and desertification that strain existing resources.5 This can lead to increased tensions between communities. For example, an analysis of the hydrological and political records revealed a striking relation between years of high minimum discharge and tribal clashes in the Aliab Valley. High years separate the Bor and Aliab Jiëëng but decrease grazing and cause clashes between them when low years recur. On the other hand, high years forced the Jiëëng to seek grazing in the Mundari area, resulting in friction.6 Additionally, climate change can lead to increased migration caused by extreme weather events such as floods or agricultural losses due to drought or livestock disease outbreaks. This can lead to increased social tensions, as those displaced by these events struggle to meet the needs of their families, or their economic way of life conflicts with that of the host communities.7

The size of the permanent swamp was around 8,000 square kilometers in 1960, but after 1964, the size quadrupled and never returned to the same. This means the wetland has been expanding. This has led to the disappearance of forest on the east bank due to prolonged waterlogging. The landscape has been replaced by floating vegetation. This has led to the loss of pastures, cattle camps, and homes. When an ecosystem becomes unhealthy due to climate crises, animals and humans migrate away. This has historically been the case. About 7000 BCE, the Sahara’s rainfall decreased, which led to ancient fauna and humans migrating.8 The disappearance of animals is a clear sign of biodiversity degradation in the Sudd zone.

The Sudd wetland is facing multiple threats, including climate change, cattle raiding, commercial exploitation (such as the extractive oil industry, commercial agriculture, and wildlife exploitation), and infrastructure projects (like the Jonglei Canal and major highways) that endanger biodiversity, habitat, and traditional ways of life. To protect this crucial ecosystem and the people and animals that depend on it, we must develop innovative monitoring technologies that can inform mitigation and stabilization programs. While communities must take responsibility for biodiversity conservation, they often need more resources to do so effectively. Moreover, new tools are required to fight climate change beyond any one community’s capacity. Biodiversity credits provide an opportunity for communities working to reverse the global crisis of biodiversity loss. We need actionable plans to improve livelihoods, promote peace, and safeguard the Sudd ecosystem, vital in regulating climate and floods. It is essential to prioritize biodiversity conservation in South Sudan, which needs to catch up in this area.

Climate Shocks and Pastoralist Migration in South Sudan has presented the impact of climate change from the perspective of the South Sudanese people, mainly focusing on the Jonglei state. It provided concrete examples of how various groups have learned from past experiences and worked together to address climate change. It has shown how a long history of climate shocks has led to the displacement or immobilization of communities and describes how people have adapted their settlement patterns over centuries, implementing social distancing measures to avoid epidemics linked to these climate impacts.

The narrative illustrated how the urgent need to evacuate or reclaim land affected by flooding can disrupt previously peaceful community relationships. It examined historical flooding records spanning over a century and incorporated songs and oral histories alongside traditional quantitative data to demonstrate the thoughtful engagement of South Sudanese people with climate shocks. It has adopted an ecological perspective on migration and conflict, making it clear that environmental factors are among the various variables influencing these issues, and it does not assert that ecological factors are the sole causes of conflict in South Sudan. Instead, it identified that the primary causes of migration among Southern Jonglei Jiëëng pastoralists to the Equatoria region are mainly climate induced, and it argued that the resulting conflicts should be understood as a long-term consequence of climate shocks.
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