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Supplementary material

Table S1: Evaluation results of individual RCMs against field meteorological stations covering the
period of 1983-2005 for 21 validation areas of East Africa.

Validation area HadGEM?2 GFDL MPI
CcC Rbias | RMSE | CC Rbias | RMSE | CC Rbias | RMSE

EthioShed1 0.44 |-41.2 |6.50 0.37 |-36.1 |6.97 0.43 -343 | 6.47
EthioShed2 0.4 37.0 5.40 0.29 |63.1 7.08 0.37 37.1 5.4
EthioShed3 053 |64 5.65 0.41 |-37.7 |5.64 0.50 16.7 6.1
EthioShed4 0.30 | 40.6 7.36 0.13 | 294 8.24 0.25 45.3 7.66
EthioShed5 011 |-254 |4.98 0.1 7.00 6.34 0.12 -9.60 |5.10
EthioShed6 0.19 | 67.7 6.20 0.13 | 61.85 |11.85 0.18 83.5 6.41
EthioShed7 0.34 |-165 |6.23 0.25 |11.7 8.22 0.31 -7.1 6.43
EthioShed8 0.30 | -6.0 7.73 0.26 | 53.6 11.42 0.29 18.0 8.28
EthioShed9 0.10 |-58.5 | 4.37 0.10 |-19.4 |5.97 0.05 -41.6 | 4.98
EthioShed10 0.44 | 34.7 5.84 0.22 | 45.2 7.8 0.38 37.3 6.02
EthioShed11 0.07 |-71.8 |5.02 0.04 |-38.7 |5.64 0.14 -45.4 | 5.07
EthioShed12 0.04 |-50.2 |4.11 0.03 | 225 4.94 0.06 -16.9 | 4.35
EthioShed13 0.23 |10.2 6.43 0.12 | -2.0 6.86 0.19 28.7 6.89
EthioShed14 0.12 | 53.3 4.94 0.02 |-515 |5.41 0.10 -42.2 |5.14
EthioShed15 0.18 | 20.1 5.28 0.08 |56.4 6.53 0.15 36.8 5.44
EthioShed16 0.14 | -9.0 5.51 0.10 | 40.1 7.45 0.12 1.9 5.75
EthioShed17 0.16 |-25.7 |4.46 0.1 -3.7 5.64 0.17 -13.9 | 4.56
KenShed1 0.01 |-209 |49 0.04 |55.7 6.11 0.13 28.1 5.17
KenShed?2 0.13 | -6.1 7.27 0.13 | 61.6 12.91 0.2 45.2 8.03
TanzShed1 0.07 |-10 6.5 0.1 94.1 8.45 0.124 | 24.9 6.79
TanzShed?2 0.19 |-22 0.23 0.16 |39 0.23 0.13 27 0.23

Table S2: The performance of individual rainfall products in representing the observed daily rainfall
characteristics in the 21 validation areas. The values for CHIRP, ARC2, CHIRPS, Had, MPI, GFDL,
and RCMs is given as a percentage of deviation from the observed values. Lowest deviations are
marked in bold. Rainfall characteristics (RC) 1, 2,3,4,5 and 6 represent (1) Number of wet days
(days/year), (2) Average duration of wet periods (days), (3) Total amount of precipitation (mm/year),
(4) Average amount of wet periods (mm), (5) Average duration of dry periods (days), and (6) Average
daily precipitation (mm/day), respectively.

Validation | RC | Observed | CHIRP | ARC2 | CHIRPS | ORH | HadGEM2 | MPI | GFDL | RCMs

area

EthShdel |1 268.3 -24.6 14.9 129 | 265 16.2 6.7 32.2 -4.7
2 10.2 914 | 26.3 17.3 | 2445 -46.1 | -36.8 | -149 | -4438
3 1824.4 9.2 | 430 156 | 246 76.2 | 57.6 61.9 64.8
4 69.2 -87.6 | 572 20.1 | 239.2 -183 | -6.6 4.2 -4.6
5 3.7 | 1549 -9.0 -21.0| 720 -65.1 | -495| -615| -32.8
6 6.8 448 | 245 24| -15 51.6 | 47.7 22.4 72.9

EthShde2 |1 242.8 -32.1 28.2 235 | 20.2 10.2 18 118 | -20.1
2 8.4 -96.4 12.2 20.4 | 204.9 -23.9 | -26.8 -3.7| -46.8
3 985.0 -39 | 407 8.1 -13.5 242 | 244 | -36.5| -289
4 34.2 -94.9 23.0 54 | 119.6 -47.7 | -45.6 | -453 | -52.7




5 42| 1832 | -33.6 -29.3 | 90.1 -39.4 | -30.6 | -28.7 325
6 41 41.5 9.7 -12.5 | -28.0 -31.3 | -25.7 | -432 | -11.1
EthShde3 |1 215.2 -40.1 14.9 -8.3 | 153 -9.0 | -12.6 199 | -24.6
2 9.4 -98.6 8.1 18.8 | 241.1 -35.6 | -35.3 21.0| -44.6
3 1299.8 12.7| 413 16.8 | 105 -7.4 | -15.8 57.7 3.3
4 57.1 974 | 329 514 | 227.1 -36.6 | -37.6 59.2 | -241
5 6.4| 369.2| -15.8 58.1 | 141.8 240 | -91| -205 34.5
6 6.0 88.2| 23.0 274 | -41 -16 | -3.7 31.5 37.0
EthShde4 |1 166.9 -53.0 | 34.0 -3.6 4.9 -275| -31.0| -233| -474
2 5.1 -95.3 | 419 30.5 | 139.1 -555| -535| -353| -721
3 944.0 -3.2 60.5 02| -11 -30.7 | -33.0| -254 | -30.0
4 29.0 -90.3 69.9 35.7 | 1255 574 | -548 | -37.0| -62.9
5 6.1| 296.5 -1.5 475 | 118.1 -6.5 7.7 13.0 | 117.9
6 5.7 | 105.8 19.8 40| -5.7 45| -2.9 -2.7 33.1
EthShde5 |1 2754 =227 | 324 20.7 | 48.3 26.7 | 12.6 40.6 -1.4
2 8.4 -94.7 60.9 52.5 | 230.6 -38.7 | -40.2 | -20.7 | -47.0
3 1046.8 -6.9 29.0 18| -11.3 49.1| 221 3.3 21.8
4 31.8 -93.6 | 56.7 286 | 97.8 -289 | -35.2 | -41.7| -345
5 2.7 738 | -23.4 -10.1 | 114 -69.5 | -60.4 | -70.0 | -43.8
6 3.8 20.5 -2.6 -15.7 | -40.2 17.6 85| -265 23.6
EthShde6 |1 244.0 -31.8 19.5 00| 201 00| -9.6 -49 | -2438
2 7.3 -96.9 | 431 17.4 | 156.8 -48.2 | -51.4 | -51.2 | -68.2
3 914.8 -40| 80.6 -1.8 | -144 -40.2 | -455| -68.6 | -55.3
4 27.5 -95.6 | 116.2 153 | 831 -69.0 | -70.7 | -839 | -81.1
5 3.6 | 1318 -0.9 29.0 | 59.9 -45.8 | -31.8 | -425 24.6
6 3.7 40.7 | 511 -1.8 | -28.7 -40.2 | -39.7 | -67.0 | -405
EthShde7 |1 267.5 -24.8 14.6 75| 56.2 114 8.4 224 -111
2 9.5 -92.4 | 432 32.3 | 344.8 428 | -32.1| -175| -50.6
3 1662.5 -3.3 | 421 48| 158 20.2 76| -105 4.1
4 59.1 -90.3 77.4 28.9 | 229.6 -38.3 -29 | -39.7 | -421
5 3.5 | 130.1 4.1 13.9 | 432 -58.1| -376 | -550| -15.2
6 6.2 285 | 239 -25| -25.9 7.9 51| -26.8 17.2
EthShde8 | 1 289.3 -19.2 16.3 49| 451 10.7 5.2 24.6 -9.2
2 10.6 -954 | 533 18.9 | 330.6 -50.2 | -449 | -15.8| -59.6
3 1778.8 35| 267 24 | 235 25| -188 | -376| -21.3
4 65.0 -94.1 67.0 16.1 | 266.3 -539 | -553 | -57.8 | -65.0
5 28| 1109 -1.9 9.7] 355 -65.3 | -45.3 | -614 | -275
6 6.1 28.0 8.9 -2.3 | -14.9 -74 | -189 | -499 | -134
EthShde9 |1 244.3 -31.0 | 80.7 514 925 54.8 | 42.7 63.6 | -45.0
2 5.8 -93.2 64.3 67.0 | 239.9 6.4| 16.8 36.4 | -34.8
3 813.1 36.6 | 33.2 30.0| 50.4 182.5 | 100.8 45.3 93.2
4 19.3 -86.5 18.4 46.7 | 165.6 943 | 644 21.2 325
5 2.9 98.7 | -48.9 -30.8 | -10.4 -58.8 | -49.0| -53.2 | -235
6 3.3 979 | -28.0 -12.1 | -21.9 825 | 40.7| -11.2| 103.3
EthShdel0 | 1 199.0 -44.4 | 635 -0.3 | 20.3 -10.8 | -15.9 -715 | -34.7




2 6.8 -97.8 73.9 34.7 | 2145 -385| -41.0| -26.1| -61.1
3 992.7 3.3 66.5 49 -12.9 -257 | -27.1| -31.1| -283
4 33.9 -95.9 77.1 41.8 | 127.7 -48.8 | -489 | -449 | -57.2
5 5.7 | 2425 -22.7 45.2 | 117.3 -16.1 | -94| -11.2 64.0
6 5.0 85.8 18 52| -27.6 -16.7 | -13.4 | -255 9.9
EthShdell | 1 241.6 -32.2 | 426 5.6 0.5 122 | -55 245 | -19.6
2 6.0 -96.1 59.7 156 | 76.4 -36.7 | -49.8 | -22.2 | -68.2
3 1001.4 24| 68.6 33| 122 257.3 | 83.1 63.1 | 107.7
4 25.1 -94.1 | 88.7 13.1| 96.9 101.8 | -2.8 19| -17.9
5 31| 1143| -236 79| 73.6 -51.7 | -40.1 | -548 | -24.7
6 4.1 511 18.2 -22 | 116 2185 | 93.8 31.0 | 158.3
EthShdel2 | 1 32.0 -90.3 | -18.8 -59.5 | -69.1 -61.7 | -72.0| -62.0| -82.2
2 1.8 -90.2 | -27.1 -15.3 7.0 -40.7 | -50.5 | -434 | -68.3
3 246.3 -18.9 | 479 -21.8 | -26.1 103.3 | 203 | -18.7 17.1
4 14.2 -17.7 | 327 63.7 | 156.2 2143 | 112.9 21.0 | 108.7
5 18.6 | 1117.4 -3.9 153.1 | 342.9 86.6 | 136.2 76.9 | 225.3
6 77| 7381 | 821 93.2 | 1395 4304 | 330.2 | 113.8 | 557.7
EthShdel3 | 1 112.0 -61.9 10.4 -35.5 | -22.8 -50.3 | -51.7 | -41.2| -64.0
2 3.7 -98.0 24.8 0.7| 884 -64.2 | -643 | -375| -77.3
3 661.3 235 | 485 10.2 5.0 -19.0 | -31.4 | -139| -223
4 22.0 -934 | 679 72.1 | 156.4 -41.7 | -49.3 -8.6 | -51.1
5 6.6 | 3239 -9.4 726 | 121.1 9.8 | 10.6 21.4 | 130.2
6 59| 2240 | 346 709 | 36.1 62.8 | 42.2 46.3 | 115.6
EthShdel4 | 1 145.5 -59.7 0.6 -249 | -10.2 214 | -29.4 | -153 | -483
2 3.2 -97.9 | -145 -24.9 | 50.0 -54.7 | -57.7 | -37.6 | -72.2
3 709.4 2.3 21.6 04| -12.0 1145 | 731 | 106.1 95.0
4 15.8 -94.7 3.3 04| 470 23.5 3.7 51.9 4.7
) 49| 1712 -9.3 36.9 | 80.6 -276 | -17.4 | -16.3 40.2
6 49| 1540 209 33.7| -20 1728 | 1451 | 1433 | 277.1
EthShdel5 | 1 80.9 -76.9 | -34.2 -53.6 | -62.2 -62.5| -66.9 | -60.8 | -71.7
2 3.1 -953 | -14.0 -15.9 3.4 -76.1| -775| -689 | -79.3
3 501.4 53| 424 6.1 | -55.8 -26.3 | -36.5| -432| -36.2
4 19.2 -7185 | 86.1 925 | 20.7 -53.0| -56.9 | -54.9 | -53.4
5 91| 4384 | 36.8 140.3 | 330.1 55| 335 19.4 | 119.3
6 6.2 | 356.8| 116.3 128.9 | 16.8 96.5| 915 448 | 1255
EthShdel6 | 1 164.3 -53.9 14.6 -219 | -11.6 -19.8 | -295 | -234 | -44.7
2 3.7 -97.3 -0.1 -19.6 | 40.3 -595 | -675| -549 | -73.8
3 822.5 -8.2 68.6 -12.2| -17.0 42| -87| -319| -15.1
4 185 947 | 47.0 96| 318 -474 | -58.0 | -59.9 | -59.7
5 41| 1826 | -22.8 31.2| 623 -40.2 | -36.2 | -28.2 27.2
6 50 989 | 471 124 -6.0 298| 294 | -11.0 53.5
EthShdel7 | 1 251.6 -29.8 20.8 19| 176 16.6 3.1 219 | -12.0
2 8.5 -97.3 | 504 24.0 | 183.8 -343 | -38.2 | -146 | -424
3 917.6 -76 | 385 -34 | -19.2 349 | 16.2 3.9 16.8
4 30.9 -96.5 72.5 176 | 95.0 -240 | -30.3 | -27.2 | -23.6




5 3.8 | 1518 -0.6 288 | 811 -55.6 | -43.8 | -49.7 -6.5
6 3.6 315 | 147 -5.2 | -31.3 156 | 12.7| -14.8 32.7
KenShedl | 1 146.5 -58.6 | -25.7 16.2 | -47.0 -33.3 | -39.8| -37.6 | -53.7
2 3.2 -96.5 | -19.1 -1.7 | -48.6 -51.1 | -575| -624 | -80.1
3 554.6 -30.7 | 217 -14.3 | -42.6 58.1 08| -13.7 6.5
4 12.3 -94.2 | 325 =275 | -44.4 16.0| -28.9 | -48.0| -54.3
5 48| 2157 | 56.1 -22.8 | 143.9 155 27.9 22| 1031
6 3.8 67.7| 637 -26.2 8.2 1371 | 67.5 38.3 | 130.0
KenShed2 | 1 180.5 -48.1 -4.9 84.2 | -38.6 -34.7 | -41.9 | -36.3 | -47.8
2 3.4 -92.9 -9.4 22.2 | -54.3 -76.9 | -839| -805| -91.8
3 1018.0 -20.2 | 3738 3.3 | -24.7 20| -347 | -61.7| -42.0
4 18.9 -89.1 | 31.2 -31.5| -43.9 -63.9 | -81.9| -88.3| -90.9
5 3.2 915 3.3 -56.7 | 83.2 -26.1 | -11.6 | -345 41.3
6 5.6 53.6 | 449 -44.0 | 22.7 56.2 | 124 | -39.9 11.2
TanShedl |1 139.3 -59.7 5.7 2.7 | -40.6 198.1| -515| -529 | -61.0
2 2.6 -89.6 | -17.6 -16.6 | -42.3 -78.8 | -77.5| -80.5| -96.6
3 705.5 -23.5| 856 40.3 | -12.0 579.8 | -19.9 | -485 | -27.7
4 13.3 -80.2 | 44.7 140 | -144 -51.7 | -62.8 | -78.7 | -93.7
5 42| 1936 | -11.7 -20.3 | 684 56.5| 34.2 339 | 1484
6 51 89.9| 756 36.7 | 48.3 128.1 | 65.3 9.4 85.8
TanShed2 |1 74.4 -78.8 | -16.2 -31.0 | -51.4 -549 | -747| -70.6 | -78.9
2 2.2 -943 | -51.7 -45.2 | -52.6 -7146 | -793 | -709 | -94.0
3 626.3 -23.1 -2.2 -8.1 | -36.3 39.6 | 443 | -49.8| -41.8
4 17.8 -80.4 | -46.2 -30.3 | -31 -249 | -56.4 | -52.7| -84.2
5 8.7 | 449.7| -29.7 -10.3 | 118.3 294.0 | 230.9 | 155.0 | 555.4
6 80| 2468 | 114 27.1| 25.2 195.4 | 110.0 62.8 | 163.7




Fig. S1: Scatter plots of monthly rainfall for ARC2, CHIRP, CHIRPS, ORH, and RCMs for the 21
validation areas of Ethiopia (EthioShed1-17), Kenya (KenShedl-2), and Tanzania (TanzShed1-2)
covering the period of 1983-2005 and aggregated from daily data. Shaded area displays the data
density around the regression line.
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Fig. S2: Taylor diagram displaying the agreement between ground observation and synthesized
dekadal and monthly rainfall for 13 validation areas of Ethiopia covering the period of 1983— 2005.
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Fig. S3: Taylor diagram displaying the agreement between ground observation and synthesized
dekadal and monthly T-max for 13 validation areas of Ethiopia covering the period of 1983- 2005.
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Fig. S4: Taylor diagram displaying the agreement between ground observation and synthesized
dekadal and monthly T-min for 13 validation areas of Ethiopia covering the period of 1983 2005.
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