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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 26,910 1,415 100% Present 20,958 1,102 78%
2030 28,611 1,505 100% 2030 22,391 1,178 78%
2055 30,445 1,601 100% 2055 23,378 1,230 77%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 5,952 313 22% Present 1,409 74 5%
2030 6,220 327 22% 2030 1,596 84 6% River Flow
2055 7,067 371 23% 2055 2,037 107 7% [MCM/yr] [mm/yr] Ratio

Present 4,626 243 17%
2030 4,969 261 17%
2055 5,455 287 18%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 4,543 239 17% Groundwater Evapotranspiration
2030 4,624 243 16% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 5,030 264 17% [MCM/yr] [mm/yr] Ratio Present 954 50 3.5%

Present 3,217 169 12% 2030 872 46 3.0%
2030 3,373 177 12% 2055 1,200 63 3.9%

Recharge to Groundwater 2055 3,418 180 11%
[MCM/yr] [mm/yr] Ratio

Present 1,326 70 5%
2030 1,251 66 4%
2055 1,612 85 5% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 372 20 1.4%
2030 379 20 1.3%
2055 412 22 1.4%

Water Budget of Lake Victoria North

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 35,011 1,277 100% Present 27,944 1,019 80%
2030 37,621 1,372 100% 2030 29,760 1,085 79%
2055 39,803 1,451 100% 2055 30,672 1,118 77%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 7,067 258 20% Present 2,304 84 7%
2030 7,861 287 21% 2030 3,089 113 8% River Flow
2055 9,131 333 23% 2055 4,187 153 11% [MCM/yr] [mm/yr] Ratio

Present 4,773 174 14%
2030 5,749 210 15%
2055 7,005 255 18%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 4,763 174 14% Groundwater Evapotranspiration
2030 4,772 174 13% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 4,944 180 12% [MCM/yr] [mm/yr] Ratio Present 2,216 81 6.3%

Present 2,469 90 7% 2030 2,034 74 5.4%
2030 2,660 97 7% 2055 2,045 75 5.1%

Recharge to Groundwater 2055 2,818 102 7%
[MCM/yr] [mm/yr] Ratio

Present 2,294 84 7%
2030 2,112 77 6%
2055 2,126 78 5% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 78 3 0.2%
2030 78 3 0.2%
2055 81 3 0.2%

Water Budget of Lake Victoria South

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 69,590 509 100% Present 66,007 482 95%
2030 79,793 583 100% 2030 75,622 553 95%
2055 89,373 653 100% 2055 84,370 617 94%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 3,583 27 5% Present 1,124 8 2%
2030 4,171 30 5% 2030 1,392 10 2% River Flow
2055 5,003 36 6% 2055 1,759 13 2% [MCM/yr] [mm/yr] Ratio

Present 2,457 18 4%
2030 3,045 22 4%
2055 3,794 28 4%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 2,459 19 4% Groundwater Evapotranspiration
2030 2,779 20 3% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 3,244 23 4% [MCM/yr] [mm/yr] Ratio Present 1,588 12 2.3%

Present 1,333 10 2% 2030 1,649 12 2.1%
2030 1,653 12 2% 2055 1,819 13 2.0%

Recharge to Groundwater 2055 2,035 15 2%
[MCM/yr] [mm/yr] Ratio

Present 1,126 8 2%
2030 1,126 8 1%
2055 1,209 9 1% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present -462 -3 -0.7%
2030 -523 -4 -0.7%
2055 -610 -4 -0.7%

Water Budget of Rift Valley

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 54,544 808 100% Present 50,001 741 92%
2030 59,456 881 100% 2030 54,819 813 92%
2055 61,819 916 100% 2055 56,459 837 91%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 4,543 67 8% Present 1,384 21 3%
2030 4,637 68 8% 2030 1,405 21 2% River Flow
2055 5,360 79 9% 2055 1,698 25 3% [MCM/yr] [mm/yr] Ratio

Present 1,198 18 2%
2030 1,334 20 2%
2055 1,711 25 3%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 3,159 46 6% Groundwater Evapotranspiration
2030 3,232 47 5% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 3,662 54 6% [MCM/yr] [mm/yr] Ratio Present 3,275 49 6.0%

Present -186 -3 0% 2030 3,231 48 5.4%
2030 -71 -1 0% 2055 3,568 53 5.8%

Recharge to Groundwater 2055 13 0 0%
[MCM/yr] [mm/yr] Ratio

Present 3,345 50 6%
2030 3,303 49 6%
2055 3,649 54 6% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 70 1 0.1%
2030 72 1 0.1%
2055 81 1 0.1%

Water Budget of Athi

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 106,705 837 100% Present 93,128 731 87%
2030 114,652 899 100% 2030 100,871 791 88%
2055 119,241 935 100% 2055 106,018 832 89%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 13,577 106 13% Present 5,044 40 5%
2030 13,781 108 12% 2030 5,460 43 5% River Flow
2055 13,223 103 11% 2055 5,167 41 4% [MCM/yr] [mm/yr] Ratio

Present 5,858 46 5%
2030 7,261 57 6%
2055 7,383 58 6%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 8,533 66 8% Groundwater Evapotranspiration
2030 8,321 65 7% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 8,056 62 7% [MCM/yr] [mm/yr] Ratio Present 7,653 60 7.2%

Present 814 6 1% 2030 6,456 51 5.6%
2030 1,801 14 2% 2055 5,778 45 4.8%

Recharge to Groundwater 2055 2,216 17 2%
[MCM/yr] [mm/yr] Ratio

Present 7,719 61 7%
2030 6,520 51 6%
2055 5,840 46 5% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 66 1 0.1%
2030 64 1 0.1%
2055 62 0 0.1%

Water Budget of Tana

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 107,306 510 100% Present 99,921 475 93%
2030 121,461 577 100% 2030 113,830 541 94%
2055 131,177 623 100% 2055 124,965 593 95%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 7,385 35 7% Present 1,868 9 2%
2030 7,631 36 6% 2030 2,156 10 2% River Flow
2055 6,212 30 5% 2055 1,059 5 1% [MCM/yr] [mm/yr] Ratio

Present 1,725 8 2%
2030 2,536 12 2%
2055 1,361 6 1%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 5,517 26 5% Groundwater Evapotranspiration
2030 5,475 26 5% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 5,153 25 4% [MCM/yr] [mm/yr] Ratio Present 5,628 27 5.2%

Present -143 -1 0% 2030 5,063 24 4.2%
2030 380 2 0% 2055 4,821 23 3.7%

Recharge to Groundwater 2055 302 1 0%
[MCM/yr] [mm/yr] Ratio

Present 5,660 27 5%
2030 5,095 24 4%
2055 4,851 23 4% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 32 0 0.0%
2030 32 0 0.0%
2055 30 0 0.0%

Water Budget of Ewaso Ng’iro North 

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 

Source: JICA Study Team 
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 400,066 679 100% Present 357,959 608 89%
2030 441,594 750 100% 2030 397,293 675 90%
2055 471,858 801 100% 2055 425,862 723 90%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 42,107 71 11% Present 13,133 22 3%
2030 44,301 75 10% 2030 15,098 26 3% River Flow
2055 45,996 78 10% 2055 15,907 27 3% [MCM/yr] [mm/yr] Ratio

Present 20,637 35 5%
2030 24,894 42 6%
2055 26,709 45 6%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 28,974 49 7% Groundwater Evapotranspiration
2030 29,203 49 7% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 30,089 51 6% [MCM/yr] [mm/yr] Ratio Present 21,314 36 5.3%

Present 7,504 13 2% 2030 19,305 33 4.4%
2030 9,796 16 2% 2055 19,231 33 4.1%

Recharge to Groundwater 2055 10,802 18 2%
[MCM/yr] [mm/yr] Ratio

Present 21,470 36 5%
2030 19,407 33 4%
2055 19,287 33 4% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 156 0.000 0.04%
2030 102 0.000 0.02%
2055 56 0.000 0.01%

Water Budget of Whole Country

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 26,910 1,415 100% Present 20,958 1,102 78%
2030 28,611 1,505 100% 2030 22,391 1,178 78%
2055 30,445 1,601 100% 2055 23,378 1,230 77%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 5,952 313 22% Present 1,409 74 5%
2030 6,220 327 22% 2030 1,596 84 6% River Flow
2055 7,067 371 23% 2055 2,037 107 7% [MCM/yr] [mm/yr] Ratio

Present 4,626 243 17%
2030 4,969 261 17%
2055 5,455 287 18%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 4,543 239 17% Groundwater Evapotranspiration
2030 4,624 243 16% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 5,030 264 17% [MCM/yr] [mm/yr] Ratio Present 954 50 3.5%

Present 3,217 169 12% 2030 872 46 3.0%
2030 3,373 177 12% 2055 1,200 63 3.9%

Recharge to Groundwater 2055 3,418 180 11%
[MCM/yr] [mm/yr] Ratio

Present 1,326 70 5%
2030 1,251 66 4%
2055 1,612 85 5% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 372 20 1.4%
2030 379 20 1.3%
2055 412 22 1.4%

Water Budget of Lake Victoria North

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 35,011 1,277 100% Present 27,944 1,019 80%
2030 37,621 1,372 100% 2030 29,760 1,085 79%
2055 39,803 1,451 100% 2055 30,672 1,118 77%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 7,067 258 20% Present 2,304 84 7%
2030 7,861 287 21% 2030 3,089 113 8% River Flow
2055 9,131 333 23% 2055 4,187 153 11% [MCM/yr] [mm/yr] Ratio

Present 4,773 174 14%
2030 5,749 210 15%
2055 7,005 255 18%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 4,763 174 14% Groundwater Evapotranspiration
2030 4,772 174 13% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 4,944 180 12% [MCM/yr] [mm/yr] Ratio Present 2,216 81 6.3%

Present 2,469 90 7% 2030 2,034 74 5.4%
2030 2,660 97 7% 2055 2,045 75 5.1%

Recharge to Groundwater 2055 2,818 102 7%
[MCM/yr] [mm/yr] Ratio

Present 2,294 84 7%
2030 2,112 77 6%
2055 2,126 78 5% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 78 3 0.2%
2030 78 3 0.2%
2055 81 3 0.2%

Water Budget of Lake Victoria South

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Source: JICA Study Team 
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 69,590 509 100% Present 66,007 482 95%
2030 79,793 583 100% 2030 75,622 553 95%
2055 89,373 653 100% 2055 84,370 617 94%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 3,583 27 5% Present 1,124 8 2%
2030 4,171 30 5% 2030 1,392 10 2% River Flow
2055 5,003 36 6% 2055 1,759 13 2% [MCM/yr] [mm/yr] Ratio

Present 2,457 18 4%
2030 3,045 22 4%
2055 3,794 28 4%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 2,459 19 4% Groundwater Evapotranspiration
2030 2,779 20 3% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 3,244 23 4% [MCM/yr] [mm/yr] Ratio Present 1,588 12 2.3%

Present 1,333 10 2% 2030 1,649 12 2.1%
2030 1,653 12 2% 2055 1,819 13 2.0%

Recharge to Groundwater 2055 2,035 15 2%
[MCM/yr] [mm/yr] Ratio

Present 1,126 8 2%
2030 1,126 8 1%
2055 1,209 9 1% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present -462 -3 -0.7%
2030 -523 -4 -0.7%
2055 -610 -4 -0.7%

Water Budget of Rift Valley

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 54,544 808 100% Present 50,001 741 92%
2030 59,456 881 100% 2030 54,819 813 92%
2055 61,819 916 100% 2055 56,459 837 91%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 4,543 67 8% Present 1,384 21 3%
2030 4,637 68 8% 2030 1,405 21 2% River Flow
2055 5,360 79 9% 2055 1,698 25 3% [MCM/yr] [mm/yr] Ratio

Present 1,198 18 2%
2030 1,334 20 2%
2055 1,711 25 3%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 3,159 46 6% Groundwater Evapotranspiration
2030 3,232 47 5% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 3,662 54 6% [MCM/yr] [mm/yr] Ratio Present 3,275 49 6.0%

Present -186 -3 0% 2030 3,231 48 5.4%
2030 -71 -1 0% 2055 3,568 53 5.8%

Recharge to Groundwater 2055 13 0 0%
[MCM/yr] [mm/yr] Ratio

Present 3,345 50 6%
2030 3,303 49 6%
2055 3,649 54 6% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 70 1 0.1%
2030 72 1 0.1%
2055 81 1 0.1%

Water Budget of Athi

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 
 

Source: JICA Study Team 
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 106,705 837 100% Present 93,128 731 87%
2030 114,652 899 100% 2030 100,871 791 88%
2055 119,241 935 100% 2055 106,018 832 89%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 13,577 106 13% Present 5,044 40 5%
2030 13,781 108 12% 2030 5,460 43 5% River Flow
2055 13,223 103 11% 2055 5,167 41 4% [MCM/yr] [mm/yr] Ratio

Present 5,858 46 5%
2030 7,261 57 6%
2055 7,383 58 6%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 8,533 66 8% Groundwater Evapotranspiration
2030 8,321 65 7% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 8,056 62 7% [MCM/yr] [mm/yr] Ratio Present 7,653 60 7.2%

Present 814 6 1% 2030 6,456 51 5.6%
2030 1,801 14 2% 2055 5,778 45 4.8%

Recharge to Groundwater 2055 2,216 17 2%
[MCM/yr] [mm/yr] Ratio

Present 7,719 61 7%
2030 6,520 51 6%
2055 5,840 46 5% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 66 1 0.1%
2030 64 1 0.1%
2055 62 0 0.1%

Water Budget of Tana

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 
 

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 107,306 510 100% Present 99,921 475 93%
2030 121,461 577 100% 2030 113,830 541 94%
2055 131,177 623 100% 2055 124,965 593 95%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 7,385 35 7% Present 1,868 9 2%
2030 7,631 36 6% 2030 2,156 10 2% River Flow
2055 6,212 30 5% 2055 1,059 5 1% [MCM/yr] [mm/yr] Ratio

Present 1,725 8 2%
2030 2,536 12 2%
2055 1,361 6 1%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 5,517 26 5% Groundwater Evapotranspiration
2030 5,475 26 5% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 5,153 25 4% [MCM/yr] [mm/yr] Ratio Present 5,628 27 5.2%

Present -143 -1 0% 2030 5,063 24 4.2%
2030 380 2 0% 2055 4,821 23 3.7%

Recharge to Groundwater 2055 302 1 0%
[MCM/yr] [mm/yr] Ratio

Present 5,660 27 5%
2030 5,095 24 4%
2055 4,851 23 4% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 32 0 0.0%
2030 32 0 0.0%
2055 30 0 0.0%

Water Budget of Ewaso Ng’iro North 

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 

Source: JICA Study Team 
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Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 400,066 679 100% Present 357,959 608 89%
2030 441,594 750 100% 2030 397,293 675 90%
2055 471,858 801 100% 2055 425,862 723 90%

P-E Direct/Intermediate Runoff
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio

Present 42,107 71 11% Present 13,133 22 3%
2030 44,301 75 10% 2030 15,098 26 3% River Flow
2055 45,996 78 10% 2055 15,907 27 3% [MCM/yr] [mm/yr] Ratio

Present 20,637 35 5%
2030 24,894 42 6%
2055 26,709 45 6%

Percolation
[MCM/yr] [mm/yr] Ratio

Present 28,974 49 7% Groundwater Evapotranspiration
2030 29,203 49 7% Groundwater Discharge [MCM/yr] [mm/yr] Ratio
2055 30,089 51 6% [MCM/yr] [mm/yr] Ratio Present 21,314 36 5.3%

Present 7,504 13 2% 2030 19,305 33 4.4%
2030 9,796 16 2% 2055 19,231 33 4.1%

Recharge to Groundwater 2055 10,802 18 2%
[MCM/yr] [mm/yr] Ratio

Present 21,470 36 5%
2030 19,407 33 4%
2055 19,287 33 4% Flow Out of the Boundary

[MCM/yr] [mm/yr] Ratio
Present 156 0.000 0.04%
2030 102 0.000 0.02%
2055 56 0.000 0.01%

Water Budget of Whole Country

The ratio [%] is a rate of
amount to the precipitation.

Ground Surface

Groundwater

River

 

Source: JICA Study Team 
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Source: JICA Study Team  
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Figure 5.5.3 
Change of Rate of Annual Runoff Volume 
(Based on 1981-2000) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 

Figure 5.5.4 
Spatial Distribution of 
Mean Annual SET 
(Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.5 
Spatial Distribution of  
Mean Seasonal  SET 
(MAM, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.6 
Spatial Distribution of  
Mean Seasonal  SET 
(JJA, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.7 
Spatial Distribution of  
Mean Seasonal  SET 
(SON, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY

  



B - F - 136 

 

 

Source: JICA Study Team 
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Figure 5.5.8 
Spatial Distribution of  
Mean Seasonal  SET 
(DJF, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 

Figure 5.5.9 
Spatial Distribution of Mean Annual SET 
(FAO Penman – Monteith Method) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.10 
Spatial Distribution of 
Mean Seasonal  SET 
(MAM, FAO Penman – Monteith 
Method)JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.11 
Spatial Distribution of  
Mean Seasonal  SET 
(JJA, FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.12
Spatial Distribution of  
Mean Seasonal  SET 
(SON, FAO Penman – Monteith Method) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.13 
Spatial Distribution of  
Mean Seasonal  SET 
(DJF, FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.14 
Spatial Distribution of  
Mean Annual P-SET  
(Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.15 
Spatial Distribution of 
Mean Seasonal  P- SET 
(MAM, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.16 
Spatial Distribution of 
Mean Seasonal  P- Soil ET  
(JJA, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.17 
Spatial Distribution of  
Mean Seasonal  P- SET 
(SON, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 

Figure 5.5.18 
Spatial Distribution of  
Mean Seasonal  P- SET 
(DJF, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.19 
Spatial Distribution of 
Mean Annual P- SET  
(FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.20 
Spatial Distribution of  
Mean Seasonal  P- SET 
(MAM, FAO Penman – Monteith 
Method)JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.21 
Spatial Distribution of  
Mean Seasonal  P- SET 
(JJA, FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY

  



B - F - 150 

 

 

Source: JICA Study Team 
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Figure 5.5.22 
Spatial Distribution of  
Mean Seasonal  P- Soil ET (SON, FAO 
Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.23 
Spatial Distribution of 
Mean Seasonal  P- SET (DJF, FAO 
Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 

Figure 5.5.24 
Spatial Distribution of  
Mean Annual Groundwater Recharge 
(Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.25 
Spatial Distribution of  
Mean Seasonal  Groundwater Recharge 
(MAM, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.26 
Spatial Distribution of 
Mean Seasonal  Groundwater Recharge 
(JJA, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.27 
Spatial Distribution of  
Mean Seasonal  Groundwater Recharge 
(SON, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.28 
Spatial Distribution of  
Mean Seasonal  Groundwater Recharge 
(DJF, Hamon Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.29 
Spatial Distribution of  
Mean Annual Groundwater Recharge 
(FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.30 
Spatial Distribution of  
Mean Seasonal  Groundwater Recharge 
(MAM, FAO Penman – Monteith 
Method)JAPAN INTERNATIONAL COOPERATION AGENCY

  



B - F - 159 

 

 

Source: JICA Study Team 
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Figure 5.5.31 
Spatial Distribution of Mean Seasonal  
Groundwater Recharge  
(JJA, FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.32 
Spatial Distribution of Mean Seasonal  
Groundwater Recharge (SON, FAO 
Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 5.5.33 
Spatial Distribution of 
Mean Seasonal  Groundwater Recharge 
(DJF, FAO Penman – Monteith Method) JAPAN INTERNATIONAL COOPERATION AGENCY

 



B - F - 162 

 

 

Source: JICA Study Team  
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THE NATIONAL WATER MASTER PLAN 2030 

Figure 5.6.1 
Specific Renewable Surface Water 
Resources by Sub Basin in Present 
Climatology JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team  
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THE NATIONAL WATER MASTER PLAN 2030 

Figure 5.6.2 
Difference of Future Annual Runoff and 
Present Annual Runoff by Sub Basin 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.1 
Availability of Observed River Flow 
(1AH01,Sio) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.2 
Availability of Observed River Flow 
(1BG07, Rongai) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.3 
Availability of Observed River Flow 
(1EF01, Nzoia at Ruambwa) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.4 
Availability of Observed River Flow 
(1GB05, Ainamatua) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.5 
Availability of Observed River Flow 
(1GC04, Tugenon) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.6 
Availability of Observed River Flow 
(1GG01, Namuting) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 

Figure 6.2.7 
Availability of Observed River Flow 
(1LA03, Nyangores) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.8 
Availability of Observed River Flow 
(3DA02, Athi Munyu) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.9 
Availability of Observed River Flow 
(4BC02, Tana Sagana) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.10 
Availability of Observed River Flow 
(4BE01, Maragua) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.11 
Availability of Observed River Flow 
(4CB04, Thika) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.12 
Availability of Observed River Flow 
(4DA10, Thiba) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.13 
Availability of Observed River Flow 
(4DC03, Rupingazi) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.14 
Availability of Observed River Flow 
(4EA07, Mutonga) 

JAPAN INTERNATIONAL COOPERATION AGENCY
  



B - F - 178 

 
 

1980 1981 1982 1983 1984

0

200

400

600

800

1,000

1,200

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

F
lo

w
 R

at
e[

cm
s]

1985 1986 1987 1988 1989

0

200

400

600

800

1,000

1,200

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

F
lo

w
 R

a
te

[c
m

s]

1990 1991 1992 1993 1994

0

200

400

600

800

1,000

1,200

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

F
lo

w
 R

a
te

[c
m

s]

1995 1996 1997 1998 1999

0

200

400

600

800

1,000

1,200

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

F
lo

w
 R

a
te

[c
m

s]

2000 2001 2002 2003 2004

0

200

400

600

800

1,000

1,200

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

F
lo

w
 R

a
te

[c
m

s]

2005 2006 2007 2008 2009

0

200

400

600

800

1,000

1,200

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

F
lo

w
 R

a
te

[c
m

s]

 

Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.15 
Availability of Observed River Flow 
(4F13, Grand Falls) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.16 
Availability of Observed River Flow 
(4G01, Garissa) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.17 
Availability of Observed River Flow 
(5BB02, Ewaso Ng’iro) 
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Source: MWI and WRMA 
Note: The grayed years are excluded for the frequency analysis due to the lack of the data availability. 
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Figure 6.2.18 
Availability of Observed River Flow 
(5E03, Ewaso Ng’iro at Archers’ Post) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: Ministry of Energy and Regional Development 
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Figure 7.2.1 
Geological Map of Kenya 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source : JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 

Figure 7.3.1 
Location of Existing Boreholes 

JAPAN INTERNATIONAL COOPERATION AGENCY 
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Source: MWI 
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Figure 7.3.2 
Histograms of Borehole Numbers by 
Construction Year (1/2) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI 
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Figure 7.3.2 
Histograms of Borehole Numbers by 
Construction Year  (2/2) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI 
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Figure 7.3.3 
Histograms of Borehole Numbers by 
Depth (1/2) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: MWI 
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Figure 7.3.3 
Histograms of Borehole Numbers by 
Depth (2/2) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source : MWI 
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Figure 7.3.4 
Histograms of Borehole Numbers by 
Yield (1/2) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source : MWI 
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Figure 7.3.4 
Histograms of Borehole Numbers by 
Yield (2/2) 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source : Location of transboundary aquifers, JICA Study Team 
Base on Groundwater Resources of Africa, UNESCO (2008), trimmed focused on Kenya 
The site reference to : http://www.whymap.org/whymap/EN/Home/whymap_node.html 
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Figure 7.4.1 
Groundwater Resources Map of Kenya 
(UNESCO)  JAPAN INTERNATIONAL COOPERATION AGENCY 
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Note: The conductivities used for this study are determined based on the observed records. 
Source : JICA Study Team 
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Figure 7.5.1 
Hydrogeological Classification 

JAPAN INTERNATIONAL COOPERATION AGENCY 
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Source : NWMP (1992) 
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Figure 7.5.2 
Histograms of Hydraulic Conductivity by 
Hydrogeological Classification 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source : JICA Study Team 
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Figure 7.5.3 
Spatial Distribution of Hydraulic 
Conductivity 

JAPAN INTERNATIONAL COOPERATION AGENCY 
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Source : JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 Figure 7.5.4 

Locations of Existing Production Wells 
and Average Well Depths  JAPAN INTERNATIONAL COOPERATION AGENCY 
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Source : JICA Study Team 

THE DEVELOPMENT OF 
THE NATIONAL WATER MASTER PLAN 2030 Figure 7.5.5 

Thickness of the Main Aguifer 
JAPAN INTERNATIONAL COOPERATION AGENCY
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Source : JICA Study Team 
THE DEVELOPMENT OF 

THE NATIONAL WATER MASTER PLAN 2030 
Figure 7.5.6 
Groundwater Level Contour Map 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.1 
Boundary Conditions for the Aquifer 
System JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
M. P. Anderson and W. W. Woessner. Applied Groundwater Modeling: Simulation of flow and Advective 
Transport 
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Figure 7.6.2 
Structure of the Aquifer and Hydraulic 
Conductivities JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Spatial Distribution of Percolation JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team Based on U.S. Geological Survey. 2010. Groundwater Resources Program Conceptual Model of the 
Great Basin Carbonate and Alluvial Aquifer System. Scientific Investigations Report
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THE NATIONAL WATER MASTER PLAN 2030 Figure 7.6.4 

Water Budget near the Ground Surface 
and Groundwater EvapotranspirationJAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.5 
Spatial Distribution of Potential Ground 
Water Evapotranspiration JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.6 
Groundwater Contour Map Estimated 
and Observed Contours JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.7 
Spatial Distribution of Groundwater 
Evapotranspiration JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.8 
Groundwater Tables within 5m and 20m 
Depths below Ground Surface JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.9 
Distribution of Rivers 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.10 
Locations of Groundwater 
Evapotranspiration in Forest Land (1/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.10 
Locations with Shallow Groundwater in 
in Forest Land (2/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.11 
Locations of Groundwater 
Evapotranspiration in Agriculture Land 
(1/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.11 
Locations with Shallow Groundwater in 
in Agriculture Land (2/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.12 
Locations of Groundwater 
Evapotranspiration in Shrub/Woodland 
Land (1/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.12 
Locations of Groundwater 
Evapotranspiration in Shrub/Woodland 
Land (2/2) JAPAN INTERNATIONAL COOPERATION AGENCY

 

A 

B 

C 



B - F - 212 

 
Source: JICA Study Team 
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Figure 7.6.13 
Locations of Groundwater 
Evapotranspiration in in Grass land (1/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.13 
Locations of Groundwater 
Evapotranspiration in in Grass land (2/2) JAPAN INTERNATIONAL COOPERATION AGENCY

 

A B 

C D 

Sparse distribution of trees in the photograph on 
the left can be found, but locations with dense 
trees can be identified with satellite images with 
Google Earth. 



B - F - 214 

Source: JICA Study Team 
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Figure 7.6.14 
Locations of Groundwater 
Evapotranspiration in Savannah land 
(1/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.14 
Locations of Groundwater 
Evapotranspiration in Savannah land 
(2/2)  JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.15 
Locations of Groundwater 
Evapotranspiration in Bare Land (1/2)  JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.6.15 
Locations of Groundwater 
Evapotranspiration in Bare Land (2/2) JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.7.1 
Sustainable Yield of Groundwater 
Excluding Locations with Rivers JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.7.2 
Sustainable Yield of Groundwater 
Including Locations with Rivers 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 

THE DEVELOPMENT OF 
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Sustainable Yield of Groundwater 
excluding Locations in Discharge AeraJAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.7.4 
Sustainable Yield of Groundwater（2030）

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.7.5 
Sustainable Yield of Groundwater（2050）

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.7.6 
Estimated Present Groundwater 
Abstraction Rate Map 

JAPAN INTERNATIONAL COOPERATION AGENCY
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Source: JICA Study Team 
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Figure 7.7.7 
Present Groundwater Balance Map 
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Figure 7.8.1 
Location of Groundwater Resources 
Survey in Trukana County 
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Source: JICA Study Team 
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Figure 8.3.1 
Land Use Map of Kenya in 1990 
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Source: JICA Study Team 
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Figure 8.3.2 
Land Use Map of Kenya in 2010 
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