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Summary

• The pronounced rainfall deficits that affected most of the Greater Equatoria region by end of May, continued during June and early July. The earlier 

drier than average conditions across Lakes, Warrap and Unity also intensified during June. Considering the intensity and length of the rainfall deficits, 

the current situation can be classified as an early season drought in these regions. 

• The most affected areas are Western and Central Equatoria, particularly the counties in the border between the two states as well as counties in 

southwest Eastern Equatoria. Here conditions have been the driest on record (since 1981). The drought affected the first cropping season through 

delays in planting and poor conditions during early crop development. This will lead to low yields and to reductions in area planted in the first season as 

farmers should be reluctant to expand cultivation under unfavourable conditions. Historically low cereal production this season is a likely outcome.

• Warrap and Unity have been less affected, since their rainfall season starts later. Drought affected their single cropping season mostly by delaying 

planting by about a month or forcing replanting of failed crops. An immediate effect is a prolongation of the hunger gap by a few weeks, assuming the 

recent improvements in rainfall will hold through the core season. Late planted and long cycle crops, may not have enough time to develop or be 

affected by late season drier than average conditions. 

• Improved rainfall is expected during the remainder of July with most of the country registering on or above average rainfall in contrast with previous 

months. The best scenario now, is for the July rainfall improvements to continue in a sustainable way during August and the rest of the core season 

(until October), finally matching the long-range seasonal forecasts. If dry conditions return, then early drought impacts will intensify to very worrying 

levels.

• In terms of the flooding situation, the dry conditions in northern areas have led to the drying up of some flooded land in Unity and Upper Nile, but only 

minor decrease in the record flood extent. Lake levels remain well above the long-term mean. Nile river levels within South Sudan remain historically 

high; drought has lowered the Bahr-el-Ghazal levels, while the Sobat remains close to the historical average. If rainfall within South Sudan improves in 

the near future and with the resumption of the seasonal rainfall in the higher reaches of the Nile catchment, flooding is likely to resume along the Sudd 

marshes and the Nile



The 2022 Rainfall Season



South Sudan: The 2022 Rainfall Season So Far

Below average vegetation development (map left) is evident along the northern 

areas of the country from North Bahr-el-Ghazal to Upper Nile, as a direct result of 

the lack of rainfall during the early rainfall season. Areas in Jonglei and Eastern 

Equatoria show markedly above average vegetation: this is a response to earlier 

favourable rainfall during April and very intense late May rainfall – these both 

replenished soil moisture reserves and promoted vegetation growth along the 

shallow drainage network. In the Greenbelt, there is no sign of vegetation decrease 

despite the drought conditions: the dense tree vegetation that dominates the 

satellite data is not sensitive to these conditions. However, crops with shallow roots 

will suffer.

Rainfall in South Sudan as a proportion of the long-term average for May 2022 (left) and June 2022 (middle). Blue shades for above average rainfall, orange shades for below average rainfall. 
NDVI in early July 2022 as a proportion of the long-term average (right) - Green shades for above average vegetation, orange shades for below average vegetation

May June

Pronounced rainfall deficits had already affected most of the Greater Equatoria 

region by end of May with some areas receiving less than half of the usual rainfall 

(see map above left). Early conditions across Lakes, parts of Jonglei and Unity were 

also fairly dry.

During June, drier than average conditions continued across most of South Sudan, 

except for the northwest and eastern Upper Nile. Rainfall deficits intensified across 

Warrap-Unity-Lakes and spread further through the Equatorias and Jonglei (see 

map above middle). Considering the intensity and length of the rainfall deficits, the 

current situation can be classified as an early season  drought.



South Sudan: Recent Rainfall Patterns

During early and mid July (maps left above and below) occurrence of drier than average conditions was variable across South Sudan, with very 

dry southern areas in early July, then shifting to the center and northern areas in mid July. 

Overall, the month ending on 20 July (map above middle) was markedly drier than average particularly across the Equatorias with other patches 

of dryness in Warrap, Unity and parts of Jonglei. 

One of the key impacts of early season drought is the delay in the onset of favourable conditions for planting and early crop development. This 

can be assessed through an estimate of the likely delay in planting shown in the map above right. In the drought affected areas, we see delays in 

the onset of the growing season of up to 2-3 dekads, with some areas in Unity and East Equatoria reaching about 4 dekads. 

The importance of these delays depends on the cropping practices: in the Equatorias, the growing period is very long, so a plain delay in the 

planting time can easily be absorbed. Here, the persistently drier than average conditions affecting these regions since early April is a more 

important feature. In northern areas with a single crop cycle, significant delays in planting will prolong the hunger gap (as first harvests will be 

delayed) and may lead to poor outcomes for long cycle crops where these are planted. 

Rainfall in South Sudan as a proportion of the 
long-term average for early July 2022 (top) 
and mid July (below) - Green shades for above 
average vegetation, orange shades for below 
average vegetation

Rainfall in South Sudan as a proportion of the long-term average for the month ending on 20 July 2022 (above left). Blue shades for above average rainfall, orange shades for below average rainfall. 
Delay in the onset of growing season relative to the long term mean onset (above right). Red shades for delays, green shades for advances, purples delays when season is not yet started.



South Sudan: Extent and Intensity of Drought

March to June 2022 rainfall as historical ranks:
Red: driest ever since 1981, Orange: second driest ever since 1981, (etc …), 
White: in the 13 driest since 1981

For the three months ending 20 July 2022 (map above left), we see two main 
drought hotspots: in the border between West and Central Equatoria with SPI 

values well below -2 and a weaker spot in southwestern Eastern Equatoria with 

SPI values below -1.5. Considering a shorter time period (the last month, shown 

above centre) the first hotspot remains though with a somewhat lower intensity 
– this is due to better rainfall in June, but the situation is still well within the 

limits of what is considered drought. 

Another drought hotspot can be seen covering Warrap and Unity (map above 

left) with SPI-3 values reaching < -1.5. Considering a month time frame (above 

middle) the drought intensity has decreased into moderate levels. Again, recent 

rains improved the situation.

A simpler way to express the uniqueness of this drought event is to rank the 

April-June rainfall in the historical record (map above right). Dark red shows 
where this period was the driest since 1981 (beginning of rainfall record). In 

orange, areas where April-June rainfall was the second driest since 1981. 

Standardized Precipitation Index: 3 months ending 10 July 2022 (left) and 1 month ending 10 July 2022 (middle).
Warm shades: drier than average conditions, Cool shades: wetter than average conditions

In terms of impacts, both these hotspots will lead to important 
consequences:

In the Equatorias, the severe drought will seriously impact crop 
production of the first season, through delayed or failed plantings, 

or water stress on the early crop development. Dry conditions will 
also lead to a decrease in planted area as conditions are not 

suitable for farmers to invest additional labour and resources in 
additional areas.

In Warrap and Unity early season dryness disrupts the usual 
agricultural cycle, delaying the first plantings, usually short-term 

sorghum – the immediate impact is to extend the hunger gap, 
since these first harvests will be delayed. Area reduction may also 

occur as farmers may decide not to plant additional holdings. 

Standardized Precipitation index (SPI): 

A practical way to identify drought affected areas is to use 

the Standardized Precipitation index (SPI). The SPI is a 

rainfall anomaly index, meaning it compares the rainfall 

during a given time interval with the long-term rainfall 

patterns. The SPI varies mostly between -3 and +3, with 

negative values (oranges and browns in the maps above) 

for drier than average conditions and positive (blues and 

purples in the maps above) for wetter than average 

conditions. 

SPI values correspond to return periods, hence on average, 

an SPI < -1 corresponds to droughts occurring once every 6 

or 7 years, SPI < 1.5 every 15 years and SPI < -2 every 40 

years. The SPI can be derived for different rainfall 

accumulations, e.g. one month, three months. For practical 

applications, a threshold of SPI < -1 is useful and frequently 

used to identify areas with significant drought situations –

in the maps above, these areas include orange, red and 

dark brown. 



South Sudan: Drought Impacts by Admin Area

COUNTY STATE LEVEL

Mundri West Western Equatoria

SEVERE

Maridi Western Equatoria

Magwi Eastern Equatoria

Mundri East Western Equatoria

Yei Central Equatoria

Ibba Western Equatoria

Kajo-keji Central Equatoria

Lainya Central Equatoria

Yambio Western Equatoria

Juba Central Equatoria

Morobo Central Equatoria

Torit Eastern Equatoria

Mvolo Western Equatoria

Terekeka Central Equatoria

INTENSE

Mayom Unity

Nzara Western Equatoria

Tonj East Warrap

Mayendit Unity

Ikotos Eastern Equatoria

Ezo Western Equatoria

Rumbek North Lakes

Leer Unity

Rubkona Unity

Abiemnhom Unity

Panyijiar Unity

MODERATE

Wulu Lakes

Tonj North Warrap

Gogrial East Warrap

Awerial Lakes

Twic Warrap

Koch Unity

Lafon Eastern Equatoria

STATE COUNTY LEVEL

Western Equatoria Mundri West SEVERE

Western Equatoria Maridi SEVERE

Western Equatoria Mundri East SEVERE

Western Equatoria Ibba SEVERE

Western Equatoria Yambio SEVERE

Western Equatoria Mvolo SEVERE

Western Equatoria Nzara INTENSE

Western Equatoria Ezo INTENSE

Central Equatoria Yei SEVERE

Central Equatoria Kajo-keji SEVERE

Central Equatoria Lainya SEVERE

Central Equatoria Juba SEVERE

Central Equatoria Morobo SEVERE

Central Equatoria Terekeka INTENSE

Eastern Equatoria Magwi SEVERE

Eastern Equatoria Torit SEVERE

Eastern Equatoria Ikotos INTENSE

Eastern Equatoria Lafon MODERATE

Unity Mayom INTENSE

Unity Mayendit INTENSE

Unity Leer INTENSE

Unity Rubkona INTENSE

Unity Abiemnhom INTENSE

Unity Panyijiar INTENSE

Unity Koch MODERATE

Warrap Tonj East INTENSE

Warrap Tonj North MODERATE

Warrap Gogrial East MODERATE

Warrap Twic MODERATE

Lakes Rumbek North INTENSE

Lakes Wulu MODERATE

Lakes Awerial MODERATE

Administrative areas (counties in this case) have been classified in drought 

levels according to the extent of very low SPI values. We chose the SPI-3 at 

end of June (hence for April-May-June).

Severe Drought: More than 50% of the county with SPI-3 < -1.5

Intense Drought: More than 50% of the county with SPI-3 < -1

Moderate Drought: More than 33% of the county with SPI-3 < -1

The table left shows counties in decreasing drought levels, while the table on 

the right shows the same data but grouped by State.

We see that the Equatorias contain all counties under severe drought. 

Clearly, the counties in Unity, Warrap and Lakes clearly have not been as 

strongly affected.

This ranking considers only drought intensity. Accounting for the degree of 

vulnerability provides a more complete picture of which districts may be 

more severely impacted.



South Sudan: Drought Impacts by Admin Cropland

COUNTY STATE LEVEL

Kajo-keji Central Equatoria

SEVERE

Yei Central Equatoria

Magwi Eastern Equatoria

Ibba Western Equatoria

Maridi Western Equatoria

Mundri East Western Equatoria

Mundri West Western Equatoria

Morobo Central Equatoria

Juba Central Equatoria

Lainya Central Equatoria

Yambio Western Equatoria

Torit Eastern Equatoria

Tonj East Warrap

INTENSE

Terekeka Central Equatoria

Mayom Unity

Nzara Western Equatoria

Rumbek North Lakes

Mayendit Unity

Leer Unity

Rubkona Unity

Mvolo Western Equatoria

Panyijiar Unity

Ezo Western Equatoria

Wulu Lakes

Ikotos Eastern Equatoria

Koch Unity

MODERATE

Twic Warrap

Awerial Lakes

Tonj South Warrap

Tonj North Warrap

An identical approach is followed here but considering only the proportion 

of cropland affected by drought in each county.

The counties are assigned a drought level in the same way as the previous 

table but the proportion refers to the cropland within each county, not the 

total county area.

The table left shows counties in decreasing drought levels, while the table on 

the right shows the same data but grouped by State.

We see that the Equatorias contain all counties with cropland under severe 

drought. Clearly, the counties in Unity, Warrap and Lakes clearly have not 

been as strongly affected.

This ranking considers only drought intensity. Accounting for the degree of 

vulnerability provides a more complete picture of which districts may be 

more severely impacted.

This assessment also flags counties that should be given priority in the case 

of field assessments or for further analysis.

STATE COUNTY LEVEL

Western Equatoria Ibba SEVERE

Western Equatoria Maridi SEVERE

Western Equatoria Mundri East SEVERE

Western Equatoria Mundri West SEVERE

Western Equatoria Yambio SEVERE

Western Equatoria Ezo INTENSE

Western Equatoria Mvolo INTENSE

Western Equatoria Nzara INTENSE

Central Equatoria Juba SEVERE

Central Equatoria Kajo-keji SEVERE

Central Equatoria Lainya SEVERE

Central Equatoria Morobo SEVERE

Central Equatoria Yei SEVERE

Central Equatoria Terekeka INTENSE

Eastern Equatoria Magwi SEVERE

Eastern Equatoria Torit SEVERE

Eastern Equatoria Ikotos INTENSE

Unity Leer INTENSE

Unity Mayendit INTENSE

Unity Mayom INTENSE

Unity Panyijiar INTENSE

Unity Rubkona INTENSE

Unity Koch MODERATE

Warrap Tonj East INTENSE

Warrap Tonj North MODERATE

Warrap Tonj South MODERATE

Warrap Twic MODERATE

Lakes Rumbek North INTENSE

Lakes Wulu INTENSE

Lakes Awerial MODERATE



South Sudan: Drought Impact Areas of Concern - Equatorias

These charts show the current rainfall values (dark blue bars) and 

long term mean rainfall (light blue bars) for selected counties in the 

Greater Equatoria region, where drought intensities are strongest. 

The plots show a drier than average period extending from late April 

to early July, though in places this sequence has been broken by 

strong rains in late May and mid June – these were however not 

sustained enough to meet crop water requirements. 

Impacts: The situation is more serious in Western and Central 

Equatoria than elsewhere. The drought has affected the first cropping 

season in these regions through delays in planting and poor 

conditions during early crop development. Production may hit record 

lows due to low yields and a possible reduction in area, as weather 

conditions should have made farmers reluctant to expand cultivation. 

Additionally, delayed planting may also affect the timing of the 

second cropping season which may be pushed towards later in 2022 

– this exposes the second season to the risk of drier than average 

conditions spilling inland from the Horn of Africa. 

https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations

https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations


South Sudan: Drought Areas of Concern – Warrap, Unity and Lakes

These charts show the current rainfall values (dark blue bars) and long 

term mean rainfall (light blue) for selected counties in Unity State, 

Warrap and Lakes, where drought intensities are strongest. 

The plots show a drier than average period extending from mid May to 

end of June. The dry period started later than in the Equatorias and 

may be coming to an end, given much improved rainfall from the last 

days of June onwards. 

Note how NDVI is fairly insensitive to this dry period, as the data is 

dominated by dense tree vegetation. 

Impacts: The drought in these regions affected their single cropping 

season mostly by delaying planting or forcing replanting of failed crops. 

The delay in the occurrence of favourable conditions for planting and 

early crop development is of about one month. Usually, the first crops 

being planted are short varieties of sorghum to provide the earliest 

food of the season (about mid August) and long cycle sorghum, so it 

has time to mature.  

An immediate effect is a prolongation of the hunger gap by a few 

weeks, assuming the recent improvements in rainfall will hold through 

the core season. Long cycle sorghum, a favoured staple crop, may not 

have enough time to develop or its maturing stage may come under 

the risk of drier than average conditions spilling inland from the Horn 

of Africa. 

https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations

https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations


South Sudan: Short Range Outlook

According to short range forecasts, an improvement in rainfall is expected during the remainder of July. 

Combining observations with available forecasts gives us an outlook until the end of July (maps above left and 

right). We can see that most of the country will register on or above average rainfall in July, contrasting with 

previous months. The SPI for the month of July indicates only scattered drier than average spots along the 

center of the country and its southeast regions. The recovery during July will lead to an improvement in the 

three-month perspective: the SPI-3 (for May to July, shown above right) still indicates drought affected areas 

but with a reduced intensity (compare with map top left in Slide 6). 

The best scenario now, is for the July rainfall improvements to continue in a sustainable way during August and 

the rest of the core season (until October), finally matching the long-range seasonal forecasts (see next). 

Further drought episodes will lead to much more significant impacts on crop production and livelihoods.

Rainfall by end of July 2022 as a proportion of the 
long-term average, a composite of actual and 
forecast rainfall (above left). 

SPI-1 month for July 2022 as a proportion of the 
long-term average, a composite of actual and 
forecast rainfall (above middle). 

SPI-3 month by end of July 2022 (May-July) as a 
proportion of the long-term average, a composite 
of actual and forecast rainfall (above middle). 

Blues for above average rainfall, yellow to brown 
shades for below average rainfall



South Sudan: River Basin Rainfall and Seasonal Forecasts

Seasonal rainfall forecasts for August to October 2022 point to wetter 

than average conditions in South Sudan, especially in the eastern parts 

of the country and extending to the Great Lakes basin. 

So far, the situation has been markedly drier than indicated by these 

seasonal forecasts. Recent improvements in rainfall may signal a 

convergence with these forecasts, which would alleviate some of the 

early season drought impacts and allow some recovery in crop 

production perspectives.  On the other hand, increased rains may 

reinforce flooding tendencies across the country. 

The forecasts already show a strong signal for drier than average 

conditions in the coming three months for the Horn of Africa. Drought 

conditions are forecast for late 2022 (October-December). The question 

is if these drier than average conditions will spill inland towards South 

Sudan, leading to a drier than average end of season and affecting late 

planted or delayed second cycle crops in South Sudan.

Multi-system seasonal forecast for August-October 2022 rainfall for Africa.
Green shades for above usual rainfall, orange shades for below usual rainfall



Flood Extent and Duration 



South Sudan: Current Flood Extent

Diurnal temperature amplitude 
anomaly for mid June 2022 (left) 
and 2021 (right). Shades of blue 
indicate wetter than usual 
conditions, while shades of 
orange indicate drier conditions 
than usual.

July 2022 July 2021

The current flood extent in late June 2022 remains the largest ever observed within the available record for this time of the year. 

There are additional newly flooded areas compared to the extent of one year ago, especially in the southern parts of the Sudd 

Marshes where the level of the White Nile is much higher the usual.

The map for June 2022 (top left) shows areas in the north with much wider temperature amplitudes (A) than usual, implying much 

drier than average soil, which is due to the poor rains in that region this year. Narrower temperature amplitudes along the Sudd

Marshes (B), reflect the permanent flooding affecting these regions since 2020. Earlier rainfall and spill over from elevated river 

levels led to incipient flooding at the southern entrance to the Sudd (areas C – see next slide). 

Note that while drier than average conditions may lead to some drying up of flooded land, significant reduction in flood extent will 

not occur until river levels decrease back to more normal values, which will depend on a decrease in the Great Lakes levels. 

AA
B

C



South Sudan: Flood Extent Dynamics

From April to June, the extent of flooded / wetland areas 

declined slowly across most of South Sudan.

Recently, there was more noticeable decrease (orange 

shades in the map) in Upper Nile, northern parts of Jonglei 

and central parts of Unity State, due to the early season 

drought conditions and reduced rainfall. 

The massive flood area in the center of the country has 

only seen minimal decrease at its edges. Historically, the 

core area of flooding is more resilient.

On the other hand, transient, localized flooding and 

accumulation of surface water (areas in blue shades) are 

noticeable and increasing in the central parts of the 

country, as well as in eastern parts of Jonglei bordering 

Ethiopia.

Map reveals recent changes in the extent of flood / wetland areas 
derived from MODIS land-surface temperature data.

Colour codes are as follows:

• BLUE: Areas of recent flood / wetland expansion in the past 2 
months

• WHITE: Areas continuously under flood/wetland status for at 
least the past 2 months

• ORANGE: Areas previously flooded, that have become dry in the 
past 2 months



Lake Levels - Satellite Altimetry

Lake Victoria levels reached a peak in mid 2021 and declined after to a 

stable level since October 2021. Recently, levels have started decreasing 

after a slight increase in the past month, but values remain well above the 

long-term average.

Both Lake Kyoga and Lake Albert levels have also fallen from their mid 

2021 peaks. Lake Albert level is still dropping while Lake Kyoga level started 

increasing again. Both also remain well above their long-term average 

levels.

Currently, these areas of the Nile catchment are at their seasonal rainfall 

minimum. Main rains will resume from August with forecasts of wetter 

than average conditions.

Lake Albert

Lake Kyoga

Lake Victoria



River Levels: White Nile

The White Nile has remained at record levels since late 2019, at the 

onset of the South Sudan floods. In 2021, the usual seasonal low was 

barely observed, and in the past month water levels have started going 

up again, meaning the seasonal low was not reached this year again.

In the more southern stretches of the White Nile, levels also remain at 

record levels. They have been decreasing since early 2021 but started 

increasing again in the last month.

As the main rains in the Nile basin start in August we will see further 

increases in river levels.



River Levels: Sobat-Baro and river Lol

Since 2019, levels of the Sobat and Baro have also been higher than 

the long-term mean but not excessively so.

Hence, flooding caused by these rivers (in Upper Nile and parts of 

Jonglei) although unusual in extent does not have the permanence 

of the flooding along the White Nile.

The Sobat river level is now increasing after the seasonal minimum, 

following onset of rains in Ethiopia.

In the Bahr-el-Ghazal, levels of the river Lol are still around the 

seasonal minimum and are still decreasing below long-term 

average. This arises from the low rainfall this season in the Bahr-el-

Ghazal area.



The END

For further information please contact:

rogerio.bonifacio@wfp.org

giancarlo.pini@wfp.org

sebastian.boeck@wfp.org

william.nall@wfp.org

bakri.osman@wfp.org

METHODOLOGY:

All satellite data (rainfall, vegetation index and land surface temperature) both current 

and historical are stored and processed at the WFP-HQ Humanitarian Data Cube AWS 

cloud system. 

Rainfall: Primary dekadal data (CHIRPS) from Univ California St Barbara Climate Hazards 

Centre (https://www.chc.ucsb.edu/data/chirps). 

Various accumulations are computed on a dekadal basis and anomalies derived relative 

to a 20 year-long mean (1995-2014). Rainfall charts from WFP Seasonal Explorer 

(https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations)

Land Surface Temperature: Primary data from MODIS-AQUA (NASA), cloud cleared and 

gap-filled, both daytime and nighttime images. Thermal amplitude derived from 

difference between the two. Long term averages 2002-2018 used to derive anomalies. 

Vegetation Index: Primary data from MODIS-AQUA and TERRA (NASA), cloud cleared 

and gap-filled. Long term averages 2002-2018 used to derive anomalies. 

Flood Extent: Derived from thermal amplitude data: pixels where thermal amplitude is 

below a certain threshold are classified to flood (otherwise no flood). Thresholds are 

derived using Otsu’s method, resulting in time varying but spatially fixed threshold 

values. Temporal sums are used to derive duration of flood images; binary sequences 

over 2 months are coded into flood extent dynamic maps. Cross checks against high 

resolution data and inundation estimates from 

Lake and river levels: Obtained from the Theya Hydroweb free public service:

https://www.theia-land.fr/en/product/water-levels-of-rivers-and-lakes-hydroweb/

These are composed of satellite altimetry estimates, now from Sentinel-6 data.

mailto:rogerio.bonifacio@wfp.org
mailto:giancarlo.pini@wfp.org
mailto:sebastian.boeck@wfp.org
mailto:william.nall@wfp.org
mailto:bakri.osman@wfp.org
https://www.chc.ucsb.edu/data/chirps
https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations
https://www.theia-land.fr/en/product/water-levels-of-rivers-and-lakes-hydroweb/

