| Water Budget of Lake Victoria North

Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr] Ratio [MCM/yr] [mm/yr] Ratio
Present 26910 1,415  100% Present 20,958 1,102 78%
2030 28,611 1,505  100% 2030 22391 1,178 78%
2055 30,445 1,601 100% 2055 23378 1,230 7%
H_/
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%
2055 7,067 371 23% 2055 2,037 107 7%
Ground Surface :ﬂ} —
T
Percolation
[MCM/yr] [mm/yr] Ratio
Present 4,543 239 17%
2030 4,624 243 16% Groundwater Discharge
2055 5,030 264 17% s [MCM/yr] [mm/yr]  Ratio
Present 3,217 169 12%
- 2030 3,373 177 12%
Recharge to Groundwater 2055 3,418 180 1%
[MCM/yr] [mm/yr] Ratio
Present 1,326 70 5%
2030 1,251 66 4%
2055 1,612 85 5%

Groundwater E:[’

The ratio [%] is a rate of 1
amount to the precipitation. 1

River Flow
[MCM/yr] [mm/yr] Ratio

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

| Water Budget of Lake Victoria South

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% £|_, ﬁzmo 29,760 1,085 79%
2055 39,803 1,451 100% 2055 30,672 1,118 1%
\_w_/
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%
2055 9,131 333 23% 2055 4,187 153 11%
Ground Surface :} :l’
T
Percolation
[MCM/yr] [mm/yr] Ratio
Present 4,763 174 14%
2030 4,772 174 13% [ Groundwater Discharge
2055 4944 180  12% i [MCM/yr] [mm/yr]  Ratio
Present 2,469 90 7%
— Y 2030 2,660 97 %
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% 1

Groundwater E:"

The ratio [%] is a rate of 1
amount to the precipitation. 1

Source: JICA Study Team

Groundwater Evapotranspiration

[MCM/yr] [mm/yr] Ratio

Present 954 50 3.5%
2030 872 46 3.0%
2055 1,200 63 3.9%

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%
River Flow

[MCM/yr] [mm/yr] Ratio
Present 4,773 174 14%
2030 5,749 210 15%
2055 7,005 255 18%

Groundwater Evapotranspiration

[MCM/yr] [mm/yr] Ratio

Present 2,216 81 6.3%
2030 2,034 74 5.4%
2055 2,045 75 5.1%

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%
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Water Budget of Rift Valley

Precipitation

Soil Evapotranspiration

18
22
28

Ratio
4%
4%
4%

Groundwater Evapotranspiration

12
12
13

3
4
4

18
20
25

Ratio
2.3%
2.1%
2.0%

Ratio

-0.7%
-0.7%
-0.7%

Ratio
2%
2%
3%

Groundwater Evapotranspiration

mm/yr]
49
48
53

mm/yr]
1

1

Ratio
6.0%
5.4%
5.8%

Ratio
0.1%
0.1%

[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%
H_/
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]
Present 2,457
Ground Surface :ﬂ} :H* 05 30
T
Percolation
[MCM/yr] [mm/yr] Ratio
Present 2,459 19 4%
2030 2,779 20 3% Groundwater Discharge [MCM/yr] [mm/yr]
2055 3,244 23 4% s [MCM/yr] [mm/yr] Ratio Present 1,588
Present 1,333 10 2% 2030 1,649
- 2030 1,653 12 2% 2055 1,819
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% 1 Flow Out of the Boundary
1 MCM/yr] [mmlyr]
Present -462
Groundwater E:[’ 2030 523
The ratio [%] is a rate of 1 2055 -610
amount to the precipitation. 1
Water Budget of Athi
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]
Present 1,198
2030 1,334
Ground Surface :ﬂ} |:|[’ me
T
Percolation
[MCM/yr] [mm/yr] Ratio
Present 3,159 46 6%
2030 3,232 47 5% | Groundwater Discharge [MCM/yr] [
2055 3,662 54 6% i [MCM/yr] [mm/yr]  Ratio Present 3275
\ J Present -186 3 0% 2030 3,231
— 2030 71 -1 0% 2055 3,568
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
! [MCMJyr] [
Present 70
Groundwater 2030 72
The ratio [%] is a rate of 1 2055 81

amount to the precipitation.

Source: JICA Study Team
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Water Budget of Tana

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%
Ground Surface :ﬂ} :H' SO S
T
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 72%
Present 814 6 1% 2030 6,456 51 5.6%
— 2030 1,801 14 2% 2055 5,778 45 48%
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% 1 Flow Out of the Boundary
I [MCM/yr] [mm/yr]  Ratio
Present 66 1 0.1%
Groundwater l::ﬁ' 2030 64 1 0.1%
The ratio [%] is a rate of 1 2055 62 0 0.1%
amount to the precipitation. 1
| Water Budget of Ewaso Ng’iro North |
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%
Ground Surface :”‘* 2055 1361 6 1%
T
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% v [MCM/yr] [mm/yr]  Ratio Present 5,628 27 52%
Present -143 -1 0% 2030 5,063 24 42%
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
I [MCM/yr] [mm/yr] Ratio
Present 32 0 0.0%
Groundwater ::ﬂ]’ 2030 2 0 0.0%
The ratio [%] is a rate of 1 2055 30 0 0.0%
amount to the precipitation. 1

Source: JICA Study Team
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Water Budget of Whole Country

Precipitation

[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% @ ﬁ 2055 425,862 723 90%
H_/
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%
2055 45,996 78 10% 2055 15,907 27 3%
Ground Surface :} :I’
T
Percolation
[MCM/yr] [mm/yr] Ratio
Present 28,974 49 7%
2030 29,203 49 7% | Groundwater Discharge
2055 30,089 51 6% i [MCM/yr] [mm/yr] Ratio
[\ o Present 7,504 13 2%
— 2030 9,796 16 2%
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% !
1
Groundwater E:"

Soil Evapotranspiration

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

Source: JICA Study Team

River Flow

[MCM/yr] [mm/yr] Ratio
Present 20,637 35 5%
2030 24,894 42 6%
2055 26,709 45 6%

Groundwater Evapotranspiration

[MCM/yr] [mm/yr] Ratio
Present 21,314 36 53%
2030 19,305 33 4.4%
2055 19,231 33 4.1%

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%

THE DEVELOPMENT OF
THE NATIONAL WATER

Figure 5.5.1
MASTER PLAN 2030
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| Water Budget of Lake Victoria North |

Soil Evapotranspiration
Ratio

Ratio [MCM/yr] [mm/yr]

100% Present 20,958 1,102 78%

100% 2030 22391 1,178 78%

100% 2055 23,378 1,230 77%
\_W—/

P-E Direct/Intermediate Runoff

Precipitation

[MCM/yr] [mm/yr]
Present 26,910 1,415
2030 28,611 1,505
2055 30,445 1,601

[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%
G d Surf: :ﬂ* 2030 4,969 261 17%
round Surface y 2055 5455 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 3373 177 12% 2055 1,200 63 3.9%
Recharge to Groundwater 2055 3,418 180 1%
[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
I [MCM/yr] [mm/yr]  Ratio
Present 372 20 1.4%
Groundwater m 2030 379 20 13%
The ratio [%] is a rate of 1 2055 412 22 1.4%
amount to the precipitation. 1
| Water Budget of Lake Victoria South |
Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr]  Ratio g [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 1% [MCM/yr] [mm/yr]  Ratio
Present 4,773 174 14%
G d Surf; :[[’ 2030 5,749 210 15%
rounda Surrace 4 2055 7005 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 63%
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
1 [MCM/yr] [mm/yr]  Ratio
Present 78 3 0.2%
Groundwater m 2030 78 3 02%
The ratio [%] is a rate of 1 2055 81 3 0.2%
amount to the precipitation. 1

Source: JICA Study Team

Figure 5.5.2
Annual Water Budget
(FAO Penman — Monteith Method) (1/4)

THE DEVELOPMENT OF
THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

B-F-127




Water Budget of Rift VValley

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%
Ground Surface :} l:[[* 2055 3,794 28 4%
T
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 23%
Present 1,333 10 2% 2030 1,649 12 21%
— 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
I [MCM/yr] [mm/yr]  Ratio
Present -462 -3 -0.7%
Groundwater m 2030 523 4 -0.7%
The ratio [%] is a rate of 1 2055 -610 -4 -0.7%
amount to the precipitation. 1
Water Budget of Athi
Precipitation Soil Evapotranspiration
[MCM/yr] [mm/yr]  Ratio g [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%
Ground Surface :} :ﬂ’ SO
T
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% i [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
1 [MCM/yr] [mm/yr]  Ratio
Present 70 1 0.1%
Groundwater m 2030 7 1 01%
The ratio [%] is a rate of 1 2055 81 1 0.1%
amount to the precipitation. 1

Source: JICA Study Team

Figure 5.5.2
THE DEVELOPMENT OF Annual Water Budget
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Water Budget of Tana

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%
Ground Surface :} :ﬂ» O S
T
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 % ' [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 48%
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
I [MCM/yr] [mm/yr]  Ratio
Present 66 1 0.1%
Groundwater m 2030 64 1 01%
The ratio [%] is a rate of 1 2055 62 0 0.1%
amount to the precipitation. 1
| Water Budget of Ewaso Ng’iro North |
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%
Ground Surface y :» FASE Ot S
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% é [MCM/yr] [mm/yr] Ratio Present 5,628 27 52%
N ) Present -143 -1 0% 2030 5,063 24 42%
— 2030 380 2 0% 2055 4,821 23 37%
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% 1 Flow Out of the Boundary
1 [MCM/yr] [mm/yr]  Ratio
Present 32 0 0.0%
Groundwater 2030 32 0 0.0%
The ratio [%)] is a rate of 1 2055 30 0 0.0%

amount to the precipitation.

Source: JICA Study Team
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| Water Budget of Whole Country |

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%
G dS £ m 2030 24,894 42 6%
round Surtace 2055 26,709 45 6%
T
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% 6 [MCM/yr] [mm/yr]  Ratio Present 21,314 36 53%
Present 7,504 13 2% 2030 19,305 33 44%
— 2030 9,796 16 2% 2055 19,231 33 41%
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
I [MCM/yr] [mm/yr] Ratio
Present 156 0.000 0.04%
Groundwater 2030 102 0.000 0.02%
The ratio [%] is a rate of 1 2055 56 0.000 0.01%
amount to the precipitation. 1

Source: JICA Study Team
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Mean Seasonal SET
(MAM, Hamon Method)

B-F-133




OBS climate

T T AT TEE T
0 1 2 3

——— RATIO ——-—

! [mm/day]

(2055—-0BS)/0BS

——— ENSEMBLE MEAN ——-—
2030 climate

2085 climate

[T T
Q 1 2 3

——— DIFFERENCE ——-
2030 - OBS

® [mm/day]

2055 - OBS

(2030-0BS)/0BS

T T [Z]
—-50 -30 -10 10 30 50

——— STANDARD DEMIATION ——-—
2030 climate 2055 climate

05 0 05 1 [mm/day]
——— PROBABILITY OF INCREASING ———
2030 climate 2055 climate

R
0 01 02 0.3 04 05 Lmm/day]

Source: JICA Study Team

THE DEVELOPMENT OF
THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

Figure 5.5.6

Spatial Distribution of
Mean Seasonal SET
(JJA, Hamon Method)

B-F-134




——— ENSEMBLE MEAN ——-

OBS climate 2

030 climate 2055 climate

L0 SRR
[mm/day] T B [mm/day]
——— RATIO ——— ——— DIFFERENCE ——-
(2030-08BS)/0BS (2055-08BS)/0BS 2030 — 0BS 2055 — OBS

O EARARERREEL 100 VRN S
50 -30 —10 10 30 so L% 1 -05 0 o5 1 Lmm/day]
——— STANDARD DEVIATION ——— ——— PROBABILITY OF INCREASING ———
2030 climate 2055 climate 2030 climate 2055 climate

[mm/day]

Source: JICA Study Team

(O LLRRE R TN AT RRRRARRL
25 0 75

THE DEVELOPMENT OF
THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

Figure 5.5.7

Spatial Distribution of
Mean Seasonal SET
(SON, Hamon Method)

B-F-13

5




OBS climate

T T AT TEE T
0 1 2 3 4

——— RATIO ——-—
(2030-0BS)/0BS

[mm/day]

(2055—-0BS)/0BS

——— ENSEMBLE MEAN ——-—
2030 climate 2085 climate

' ; 7
4 1) .

——

a1 2 3 4 [mm/dy]

——— DIFFERENCE ——-

2030 - OBS 2055 - OBS

=

T T AT

~50 —30 —10 10 so L*]
——— STANDARD DEVIATION ———
2055 climate

2030 climate

(TR TR R0
3 -05 0 05 1 Lmm/day]

——— PROBABILITY OF INCREASING ———
2030 climate 2055 climate

AHHTHB IR N RURNERNNRRRRREIRARRRRERAREE!
0 01 02 0.3 04 05 Lmm/day] o 25 50 75 100 %)
Source: JICA Study Team
THE DEVELOPMENT OF Figure 5.5.8

THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

Spatial Distribution of
Mean Seasonal SET
(DJF, Hamon Method)

B-F-136




0BS climate

0 200 400 600 800 1000 [mm/year]
-—— RATIO
2030 |

——— ENSEMBLE MEAN ——-—

TR T AR
0O 200 400 600 800 1000 [mm/year]

——— DIFFERENCE ——-

Y ENNEENENEEEEEEND 3
-50 0 50 [%]

——— STANDARD DEVIATION ——-

[T T TEATETT T
-200 -100 0 100 200 [mm/yeor]

——— PROBABILITY OF INCREASING ——-
2030 2055

T R

LCTTRLLETETLETER e T VEATETEE

100 [*]

0 25 50 [mm/year] 0 25 50 75
Source: JICA Study Team
THE DEVELOPMENT OF Figure 5.5.9

THE NATIONAL WATER MASTER PLAN 2030

Spatial Distribution of Mean Annual SET
(FAO Penman — Monteith Method)

JAPAN INTERNATIONAL COOPERATION AGENCY

B-F-137




——— ENSEMBLE MEAN —--

OE'-?_ climate 2030 climate 2055 climate

35€ 40F

e R
0051152253354 Lmm/dyl 0051152253 3.5 g [mm/day]
——— RATIO ——— ——— DIFFERENCE ———
(2030-0BS)/0BS (2055-0BS)/0BS 2030 — OBS 2055 — OBS

: j.,'. >
. &
"y w’ ) /

' \ Y

-:: ,:' ';..‘,:_t. ]

i

¥ ] I
-mullm!m Y (IINENEEEEEERIND.

-50 ) [%] 1 0 1 [mm/day]
——— STANDARD DEVIATION ——— ——— PROBABILITY OF INCREASING ———
2030 climaote 2055 climate 2030 climate 2055 climate

R \H\EIIIIIilllIIIIIItlIIIIII!E.
0 01 02 03 0.4 05 Lmm/day] 100 L%

Source: JICA Study Team

THE DEVELOPMENT OF Figure 5.5.10

THE NATIONAL WATER MASTER PLAN 2030 | Spatial Distribution of
Mean Seasonal SET

JAPAN INTERNATIONAL COOPERATION AGENCY mﬁ]'\é'd)FAo Penman — Monteith

B-F-138




0BS climate

0051153225 3 a [mm/doy]
——— RATIO ———

(2055-0BS)/0BS

——— ENSEMBLE
2030 climate

MEAN ——-—
2055 climate

.

R R

0051152325335 ¢ LMm/day]
——— DIFFERENCE --——
2030 — OBS 2055 — OBS

(2030-0BS)/0BS

[%]
——~ STANDARD DEVIATION ———

-50 0 50

2030 climote 2055 climate

——— PROBABILITY OF INCREASING ———
2030 climate 2055 climate

LHTTEHTE LR TRPA TRV R T LA

[mm/day]

0 01 02 03 04 05

Source: JICA Study Team

THE DEVELOPMENT OF
THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

Figure 5.5.11

Spatial Distribution of

Mean Seasonal SET

(JJA, FAO Penman — Monteith Method)

B-F-139




0BS climate

40E
VR O AR
005 115225 3 35 4
——— RATIQ ———

(2030-0BS)/0BS

[mm/day]

(2055-0BS)/0BS

——— ENSEMBLE MEAN ——-—
2030 climate 2055 climate

L AR

0051152325335 ¢ LMm/day]
——— DIFFERENCE --——
2030 — OBS 2055 — OBS

=50 )] 50 [%]
——— STANDARD DEVIATION ———
2030 climote 2055 climate

——— PROBABILITY OF INCREASING ———
2030 climate 2055 climate

IR R T

0 01 02 03 04 05 mm/day]

Source: JICA Study Team

THE DEVELOPMENT OF
THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

Figure 5.5.12

Spatial Distribution of
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THE NATIONAL WATER MASTER PLAN 2030 Spatial Distribution of
Mean Seasonal P-SET
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Figure 5.5.21
Spatial Distribution of
Mean Seasonal P-SET

JAPAN INTERNATIONAL COOPERATION AGENCY

(JJA, FAO Penman — Monteith Method)
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Spatial Distribution of

JAPAN INTERNATIONAL COOPERATION AGENCY

Mean Annual Groundwater Recharge
(Hamon Method)
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Figure 5.5.25

Spatial Distribution of
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(MAM, Hamon Method)
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Figure 5.5.27

Spatial Distribution of

Mean Seasonal Groundwater Recharge
(SON, Hamon Method)
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Figure 7.5.3
Spatial Distribution of Hydraulic
Conductivity

B-F-193




National Boundary

Catchment Area Boundary
« Existing Borcholes

Average Borehore Depth [m]

—

1050

[ ]50-100

I 100-200

I 200-300

I 300-500

Source : JICA Study Team

THE DEVELOPMENT OF

THE NATIONAL WATER MASTER PLAN 2030

JAPAN INTERNATIONAL COOPERATION AGENCY

Figure 7.5.4
Locations of Existing Production Wells
and Average Well Depths
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Locations with Shallow Groundwater in
in Forest Land (2/2)
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Figure 7.6.13
Locations of Groundwater
Evapotranspiration in in Grass land (1/2)
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Figure 7.6.14
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Figure 7.7.1
Sustainable Yield of Groundwater
Excluding Locations with Rivers
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Figure 7.7.5
Sustainable Yield of Groundwater (2050)
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