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Objectives

Assess the impacts of climate change on crop production in East 
Africa using available data

Describe current variation in weather conditions

Describe productivity data for the major cropping activities

Derive relationship between production and weather

Describe expected change in climatic conditions

Assess the impact of climatic conditions on the systems
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Changes

Survey data
Id Rainfall Temperature Soil depth BD SOM Fertilizer Yield
1 661 19.2 30 1.2 2.8 10 379
2 680 21.2 30 1.2 2.8 2 0
3 640 19.5 30 1.2 3.0 8 428
4 472 18.8 30 1.2 3.2 19 836
5 462 18.8 30 1.2 3.2 4 637
6 730 20.9 30 1.2 3.8 6 946
7 891 21.7 30 1.2 2.1 10 583
8 641 19.5 30 1.2 2.9 18 671
9 892 21.1 30 1.2 2.4 0 886
10 703 20.5 30 1.2 3.3 0 455
11 848 22.9 30 1.2 2.9 3 661
12 794 20.8 30 1.2 3.6 19 828
13 529 17.9 30 1.2 3.6 14 493
14 526 18.7 30 1.2 3.1 19 672
15 737 22.3 30 1.2 2.2 8 746
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Procedures

1. Crop growth simulation models

2. Spatial analogue approach (survey data)

3. Temporal analogue approach (general 
statistics)

4. Expert judgement
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Ethiopia

 Sashemene Holetta 
Location 7.26°N; 38.56°W 9.05°N; 38.5°W 
Altitude 1800 m.a.s.l. 2400 m.a.s.l. 
Climate 1970 - 2000   
   Rainfall 2380 mm/year 1391 mm/year 
   Tmin 20.9°C 10.8°C 
   Tmax 30.6°C 22.6°C 
Climate 2040 - 2060   
   Rainfall 2340 mm/year 1151 mm/year 
   Tmin 25.1°C 12.8°C 
   Tmax 27.9°C 25.7°C 
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Ethiopia

Crop growth simulation models

No calibrated simulation model for potato for Africa

Thornton et al data do not include Ethiopia

Spatial analogue method

Survey is very small (21 observations)

Survey by Gildemacher et al (2009) may be a solution

Temporal analogue method

No regional statistics

National statistics from FAO
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Ethiopia
Year Yield Tmin Tmax Tmean Rainfall
1993 80045 7.9 20.3 14.1 167.9
1994 79545 7.2 20.5 13.9 136.5
1995 78888 6.8 21.2 14.0 125.4
1996 78260 7.1 20.5 13.8 161.0
1997 78260 7.7 21.7 14.7 133.4
1998 76041 8.8 22.2 15.5 191.4
1999 76545 7.1 20.5 13.8 166.7
2000 77000 6.6 20.4 13.5 133.5
2001 92222 6.4 20.8 13.6 153.3
2002 104872 7.3 21.7 14.5 206.1
2003 93349 7.6 20.0 13.8 133.1
2004 98594 7.5 20.1 13.8 135.1
2005 72800 7.4 20.3 13.9 137.1
2006 72800 8.2 20.0 14.1 156.3
2007 71914 8.1 20.0 14.0 153.9
2008 79723 15.2 21.4 18.3 170.2
2009 79821 9.0 22.5 15.7 121.6
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Ethiopia
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Kenya

 Embu 
Location 0.52°S; 37.45°W 
Altitude 1400 m.a.s.l. 
Climate 1970 - 2000  
   Rainfall 978 mm/year 
   Tmin 16.1°C 
   Tmax 26.9°C 
Climate 2040 - 2060  
   Rainfall 1018 mm/year 
   Tmin 17.7°C 
   Tmax 28.5°C 
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Kenya

Crop growth simulation

Yield (kg / season)
Location 2000 2050
Embu 1915 1546
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Kenya

Crop growth simulation

Spatial analogue approach

Climate data from worldclim 
(total rainfall and average temperature for short and 
long season)

Production data from survey
(127 farms with yield data for Potato, Beans (short and 
long season) and Maize. 

Overlay of survey data and worldclim



Nairobi
10-11-2010

Kenya

QNO Tlong Plong Tshort Pshort Potlong BeanLong Beanshort Maizeshort
5 20.20 589.00 20.60 538.00 5040 593 192 1184
6 20.30 567.00 20.80 529.00 288 247 137 137

12 20.30 578.00 20.70 535.00
13 20.30 567.00 20.80 529.00 280 124 96 99
14 20.20 586.00 20.60 541.00 1440 96 49
15 20.30 567.00 20.80 529.00 720 1334 740 145
16 20.30 548.00 20.90 519.00 560 64 18
17 20.30 585.00 20.70 540.00 1080 534 211 370
20 20.30 578.00 20.70 535.00 62 493 987
21 20.40 537.00 20.90 512.00 720 309 274 493
23 20.30 578.00 20.70 535.00 530 291
24 20.30 567.00 20.80 529.00 424 247 55 274
25 20.30 585.00 20.70 540.00 352 1186 493 740
26 20.20 589.00 20.60 538.00 720 371 493 740
27 20.30 585.00 20.70 540.00 720 988
29 18.90 847.00 19.30 666.00 987
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Kenya – Maize short season

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

500 550 600 650 700 750 800



Nairobi
10-11-2010

Kenya – Maize short season, 
temperature 
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Kenya

 Embu 
Location 0.52°S; 37.45°W 
Altitude 1400 m.a.s.l. 
Climate 1970 - 2000  
   Rainfall 978 mm/year 
   Tmin 16.1°C 
   Tmax 26.9°C 
Climate 2040 - 2060  
   Rainfall 1018 mm/year 
   Tmin 17.7°C 
   Tmax 28.5°C 
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Uganda

 Soroti Kabale 
Location 2.22°N; 33.73°W 1.19°N; 29.9°W 
Altitude 1050 m.a.s.l. 2200 m.a.s.l. 
Climate 1970 - 2000   
   Rainfall 1131 mm/year 1033 mm/year 
   Tmin 20.9°C 12.1°C 
   Tmax 30.6°C 22.5°C 
Climate 2040 - 2060   
   Rainfall 1060 mm/year 911 mm/year 
   Tmin 22.8°C 14.3°C 
   Tmax 32.8°C 24.7°C 
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Uganda

Yield (kg / season)
Location 2000 2050
Soroti 1652 1136
Kabale 1826 1811
Pallisa 1471 1118
Nakaseke 1030 695

Crop growth simulation
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Uganda

Crop growth simulation

Spatial analogue approach

Climate data from worldclim 
(total rainfall and average temperature per growing 
season)

Production data from IFPRI survey
(284 farms with yield data for banana, beans, cassava, 
sweet potatos, maize). 

Overlay of survey data and worldclim
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Uganda
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Uganda – bananas (n=246)
summary stat Tgs_ban Pgs_ban Yban
minimum 19.0 883 224
maximum 23.4 1487 129190
average 21.8 1162 20207
standard deviation 0.9 148 19264
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Uganda – Sweet potatoes (n=91)
summary stat Tgs_ban Pgs_ban Ysp
minimum 18.7 567 92
maximum 22.8 906 7866
average 21.6 700 2943
standard deviation 0.6 80 2136
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Uganda – district level data

District level data

Yield = production / area
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What is next

Get high resolution climate data from Max 
Planck

Get production data for Ethiopia

Write up.

file:///home/ajussis/Documents/CIP/CIP old maintenance/Assessing the impacts of climate change on crop production in East Africa.docx
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