
 

 
 
 

Ethiopia: El Niño-Southern Oscillation (ENSO)  

and the main Kiremt rainy season  
 

An assessment using FAO’s Agricultural Stress Index System (ASIS) 
 

1. DEFINITION 

An El Niño is a recurrent weather phenomenon that takes p lace approximately every two 

to seven years and usually lasts between 12 and 18 months. An El Niño event is defined 

by a high Oceanic Niño Index (ONI), which is based on Sea Surface Temperature (SST) 

departures from the average in the region in the central equatorial Pacific. An El Niño 

episode is associated with persistent warmer-than-average sea surface temperatures and 

consistent changes in wind and rainfall patterns. Despite their periodic and recurrent 

manifestations, the El Niño episodes do not have a deterministic trend
1
 with fixed 

occurrence periods and a constant intensity. As a result, stochastic models have been 

developed to predict the beginning and the intensity of the El Niño episodes. However, 

while the accuracy of these models in predicting the onset of an El Niño episode is 

relatively high, forecasting the intensity is more uncertain due to random atmospheric 

disturbances which may dampen or amplify the intensity of its occurrence and thus 

its impact on weather patterns. 

 

As a result, since the El Niño episodes cause major global weather and climate 

fluctuations and have a significant impact on agriculture and food security , El Niño 

conditions are closely monitored by major meteorological institutes and forecasts are 

updated accordingly.  

 

2. THE 2014 EL NIÑO CURRENT STATUS AND FORECASTS 

El Niño conditions were neutral as of early June 2014. However, according to 

meteorological forecasts from the International Research Institute for Climate and Society 

(IRI)
2
 and the National Oceanic and Atmospheric Administration (NOAA)

3
, atmospheric and 

oceanic conditions collectively indicated a continued evolution towards an El Niño during 

May 2014, following a rise in the equatorial SST. The El Niño-Southern Oscillation (ENSO)  

by the NOAA Alert System is, as of early June, at “El Niño Watch” status, and model 

predictions of ENSO for this summer and beyond are indicating an increased likelihood of 

an El Niño compared with those from April.  

                                                 
1
 Processes or projects having only one outcome are said to be deterministic; their outcome is 'pre-determined.' A deterministic 

algorithm, for example, if given the same input information will always produce the same output information. 
 
2
 IRI, 5 June 2014  

http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-cpc_update 
 
3
 NOAA, 5 June 2014 

http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.pdf 

 

http://www.businessdictionary.com/definition/process.html
http://www.businessdictionary.com/definition/project.html
http://www.businessdictionary.com/definition/input.html
http://www.businessdictionary.com/definition/information.html
http://www.businessdictionary.com/definition/produce.html
http://www.businessdictionary.com/definition/output.html
http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-cpc_update
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.pdf


- 2 - 

 

 

Most of the prediction models indicate that ENSO-neutral conditions, which persisted 

through spring 2014, will most likely transition to an El Niño during the summer, with 

probability of occurrence of 70 percent during the summer and 80 percent  during 

the autumn and winter (see Table 1). The latest forecasts (26 June 2014) indicate a large 

potential for an El Niño reaching peak strength during the fourth quarter of 2014 and 

continuing into the first few months of 2015 before dissipating. Models and experts’ opinion 

currently favour a moderate strength event rather than either weak or strong occurrence
4
. 

However, there remains a range of scenarios as to the strength of the El Niño event, 

indicating the inherently lower forecasting ability (skill) of the models for forecasts made 

in the spring
5
.  

 
Table 1: El Niño current status and forecasts 

Period 
Probability of occurrence 

Neutral (%) El Niño (%) 

May 2014 - Jul 2014 39 61 

Jun 2014 - Aug 2014 30 69 

Jul 2014 - Sep 2014 26 73 

Aug 2014 - Oct 2014 22 77 

Sep 2014 - Nov 2014 19 80 

Oct 2014 - Dec 2014 17 82 

Nov 2014 - Jan 2015 17 82 

Dec 2014 - Feb 2015 18 80 

Jan 2015 - Mar 2015 22 76 

Source: National Oceanic and Atmospheric Organization (NOAA) 

 

3. EL NIÑO IN EASTERN AFRICA AND ETHIOPIA 

While the intensity of an El Niño is difficult to predict, the type of effects on the weather 

(above or below-average rains and temperatures), their geographical distribution and 

temporal sequence have followed a general pattern over the years. In Eastern Africa, there 

is a broad consensus among climatologic agenc ies that an El Niño event has a high 

probability to cause above-normal rainfall in the October to March period coinciding with, 

and usually benefiting, secondary season crop production (February-March) in equatorial 

eastern Africa (Kenya, Uganda, the United Republic  of Tanzania, southern Somalia and 

southern Ethiopia) albeit  with severe flood damages. At the same time, harvesting of the 

main season cereal crops between October and November  in major crop-producing areas 

of Ethiopia may be disrupted due to off -season rains. As a result, El Niño events are 

largely beneficial to crops in several countries, but there are associated challenges owing 

to episodic widespread flooding and the associated escalation of diseas es (such as 

malaria, Rift Valley fever, cholera), pests and crop losses, human and livestock deaths and 

displacements, property and infrastructure destruction. By contrast, in equatorial eastern 

Africa, during the March to November period, previous El Niño events have not been 

associated with a significant divergence from normal weather patterns  and consequently 

the impact on crop production has been minimal.  

                                                 
4
 World Meteorological Organization, El Niño /La Niña Update, 26 June 2014. 

5
 El Niño-Southern Oscillation (ENSO) diagnostic discussion issued by the Climate Prediction Centre/NCEP/NWS and the 

International Research Institute for Climate and Society, 8 May 2014. 
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In Ethiopia, while an El Niño event is likely to cause above-average Belg rains 

(March-May), the impact on the main Kiremt season rains (June-September), which 

account for 50-80 percent of annual rainfall totals over the main agricultural production 

areas is not straightforward. A number of climatologists
6
 have indicated that an El Niño 

event would cause suppressed rainfall in Ethiopia during the Kiremt season rains 

(June-September) causing serious reduction in cereal yields and output, and that 

the El Niño forecast models could and should be used to forecast droughts over Ethiopia’s 

key cereal-producing areas. 

 
4. ASSESSING THE IMPACT OF AN EL NIÑO ON THE ETHIOPIAN MAIN 

KIREMT RAINY SEASON USING ASIS 

This brief study aims to contribute to the debate regarding the influence of an El Niño 

event on the Ethiopian Kiremt rains taking advantage of the new FAO-developed 

Agricultural Stress Index System (ASIS) in the assessment of the overall crop growing 

conditions in recent years characterized by the El Niño events. The ASIS has been 

developed by the Global Information and Early Warning System (GIEWS) and the Climate, 

Energy and Tenure Division (NRC) of FAO to detect agricultural areas with a high 

likelihood of water stress (drought) on a global scale. The ASIS is based on the Vegetation 

Health Index (VHI), derived from the widely-used Normalized Difference Vegetation Index 

(NDVI) and provides integrated information for two important dimensions of  agricultural 

drought: time and space. The Agricultural Stress Index (ASI) assesses the temporal 

intensity and duration of dry periods and calculates the percentage of arable land affected 

by drought as pixels with a VHI value below 35 percent7. It has been successfully applied 

in many different environmental conditions around the globe, including Asia, Africa, 

Europe, North America and South America. 

 

From 1986 until 2013 (for which ASIS data is available), a total of nine El Niño events had 

occurred (see highlighted years in Figure 1). 

 

Figure 1: Oceanic Niño Index (ONI), 1985-2013 

 
Source: National Oceanic and Atmospheric Organization (NOAA)

                                                 
6
 D. Korecha, A.G. Barnston, 2006: Predictability of June-September Rainfall in Ethiopia, Monthly Weather Review, Volume 135, 

628-650; Wolde Georgis, T, 1997: El Niño and Drought Early Warning in Ethiopia, Internet Journal of African Studies, Volume 2.  

7 
It is a value identified as critical in previous studies. 
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The intensity of seven of the El Niño years (1986/87, 1991/92, 1994/95, 2002/03, 2004/05, 

2006/07, 2009/10) were either moderate or weak, while the intensity of two of them 

(1987/88 and 1997/98) were strong. In particular, the El Niño event that occurred between 

May 1997 and April 1998 is one of the strongest ever recorded and the most severe and 

prolonged of the latest 25 years (see Table 2). 

 

Table 2: El Niño episodes and intensities, 1985-2013 

El Niño intensity 

Weak Moderate Strong 

2004 - 2005 1986 - 1987 1987 - 1988 

2006 - 2007 1991 - 1992 1997 - 1998 

  1994 - 1995   

  2002 - 2003   

  2009 - 2010   

 

In Ethiopia, four out of the nine El Niño events that occurred between the years 1985-2013 

(1987, 1991, 2002 and 2009) coincided with intense and/or extended drought conditions 

during the April-November period, which encompasses the main Meher cropping season 

(see Figure 2). However, it is worth noting that in 1991, when the El Niño was moderate, 

crop-growing conditions were very poor compared to 1987, when the El Niño was strong. 

 

Figure 2: El Niño episodes associated with unfavourable crop growing conditions 
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By contrast, five out of the nine El Niño events that occurred between 1985-2013 (1986, 

1994, 1997, 2004 and 2006) coincided with overall satisfactory crop growing conditions 

(see Figure 3). 

 
Figure 3: El Niño episodes associated with overall favourable crop growing conditions 

 

 

The case of the 1997 Meher season is particularly interesting. The El Niño which occurred 

in 1997 was the strongest since 1970 (see above)  and disturbed weather patterns around 

the world for more than a year, causing the death of an estimated 2 100 people, and at 

least USD 33 billion in property damage. In Latin and Central America, where typically 

the El Niño has the largest impact, heavy rains along the coast of Peru and Ecuador 

destroyed infrastructures and crops and devastated the fishing industry. The change in 

weather patterns also caused drought in parts of  Central America (Honduras and 

Guatemala) and Brazil. In Eastern Africa, exceptionally heavy rains from October to 

December seriously affected food production and distribution networks throughout 

the subregion. In southeast Asia, the El Niño-related drought in Indonesia caused rice 

production to decline and prices to skyrocket, while in Papua New Guinea, the El Niño 

contributed to drought and frost conditions which pushed over 300 000 people into seve re 

food insecurity. However, the ASI map for Ethiopia shows satisfactory crop-growing 

conditions with only localized mild agricultural stress, and in 1997 total cereal production 

was similar to the output gathered in the previous year, which was ENSO -neutral, and 

42 percent higher than the average of the previous five years. 
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5. PROGRESS AND OUTLOOK FOR THE CURRENT 2014 MEHER CROPPING SEASON  
 

Planting of the 2014 main Meher season 

cereal crops is well underway in 

key-producing areas of western Oromia, 

Amhara and Benishangul Gumuz regions 

in the west of the country. Plantings will 

proceed eastwards in the next several 

weeks with the onset of the Kiremt rains in 

the Eastern Highlands (see Figure 4). 

Adequate amounts of rainfall were 

received so far, leading to favourable 

growing conditions in most of the areas 

already sown. However, in localized 

western areas, below-average rainfall was 

received in the first dekad of June with the 

largest seasonal deficits observed over 

northwestern areas bordering eastern 

Sudan. Subsequently, these areas 

received moderate to heavy rains during 

the second dekad of June, partially 

compensating for the early season dryness 

(see Figure 5). Seasonal rainfall is 

expected to continue over western 

Ethiopia
8
, and, overall, forecasts for the 

remainder of the June-September Kiremt 

rainy season point to average to 

above-average rainfall levels
9
. As a result, 

so far, production prospects for the main 

Meher harvest, which is scheduled to start 

from October, are generally favourable.  

Earlier in the year, the March-May Belg 

rains were generally adequate except in 

the Bale and Guji lowlands in Oromia 

region as well as southern SNNP region, 

which received below-average cumulative 

rainfall. As a result, estimates for the 

secondary Belg crop, currently being 

harvested, point to average production 

levels. 

Dry weather conditions prevailed in 

April and May in most pastoral and 

agro-pastoral areas of the country, mainly 

in southern Somali and northern Afar 

regions as well as lowlands of Guji and 

Borena zones in southern Oromia region.  

 

In these areas, rainfall deficits had 

a negative impact on pasture, thus 

affecting livestock body condition and milk 

production. 

 

Figure 4: Crop calendar 

 
*major food crop 

 

 

 

Figure 5: Crop growing conditions as of 

the second dekad of June 2014 

 
 

 
 

 

 

 

_____________________________________ 

8
 National Oceanic and Atmospheric Organization, Climate Prediction Centre’s Africa Hazards Outlook 26 June–2 July 2014. 

9 Statement from the 37
th
 Greater Horn of Africa Climate Outlook Forum (GHACOF 37), 25-26 May 2014. 
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6. CONCLUSIONS 

This analysis, conducted taking advantage of FAO’s Agricultural Stress Index System, 

indicates that in the 1985 to 2003 timeframe, in four out of the nine El Niño years 

(1987, 1991, 2002 and 2009), unfavourable crop-growing conditions prevailed, while 

in the remaining five years (1986, 1994, 1997, 2004 and 2006), crop-growing 

conditions were favourable. Therefore, the impact of the El Niño conditions over the 

Ethiopian Kiremt rains and the associated Meher main harvest in the 1985-2013 

timeframe was mixed. Several other climatological factors also have a sway on the 

June to September rainfall in Ethiopia, including: 

 

1) The seasonal northward advance of the Inter-Tropical Convergence 

Zone (ITCZ), persisting over Ethiopia; 

2) formation of heat lows (low pressure areas) over the Saharan and Arabian 

landmasses; 

3) establishment of sub-tropical high pressure over the Azores, St. Helena and 

Mascarene; 

4) southerly/southwesterly cross-equatorial moisture flows from the southern 

Indian Ocean, central tropical Africa and the equatorial Atlantic; 

5)  upper-level Tropical Easterly Jet (TEJ) flowing over Ethiopia; and  

6)  low-level jet (Somali jet)
10

. 

 

Accordingly, the outcome of the El Niño conditions on the Kiremt rainy season 

in Ethiopia in a given year depends on the behaviour of the other factors at play, 

including those mentioned above. In addition, ENSO forecasts whose lead time include 

the April-June period are known to have a lower forecasting ability (skill) than forecasts 

whose lead time does not include the April-June period
11

. As a result, the Kiremt rainy 

season that starts in June suffers from this lower forecasting ability (skill) until 

the season is well through.  
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10
 D. Korecha, A.G. Barnston, 2006: Predictability of June-September Rainfall in Ethiopia, Monthly Weather Review, 

Volume 135, 628-650. 

11
 Ibid; El Niño/Southern Oscillation (ENSO) diagnostic discussion issued by the Climate Prediction Centre/NCEP/NWS and 

the International Research Institute for Climate and Society, 8 May 2014. 


