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1.1 ��	
��C����LMGNOaD�hiC 3,625km2+,Qg��	


�E3�CÝÞ	jêâãkl�mG,�DLG�Aae DnÞoã\�pG

�qPQg�ErsC����Et�Guv�wx� iyz{ 1,298mm_
|)ô�}s�~�+,QganaDA�i�M+C� E��b��a�*

Qg

1.2  ��T�\���C��	
�E�LMG�7aD�hiC 859km2+,Qg

��ETB�b�	�Þkl�m\3�_a�A�i�M\�AaDnÞoã

\�pG�qPQg�	�Þkl�m+��ae���zEeü���b��G

B��*G�APQg

1.3 ��	
�R~���T�\���E78��CD�_�äb��	
éD�
U�éD�\�OéDR~��	�Þ�éG�PQg��:�C 75 �:(1999
Ñ	�U)+:���=C 3%+,Qg��~sC}~�$+,QbD� E�
� ¡EA¢G~��ã.�£\¤¥_ae��$¦E§¨b©*�R�Dªs

�b«�a�*QgfeD&�¬i��PQ��G~�D/0NUÝ�E>E

b®ïa�R�¯°±�bÌ²a�*Qg^EeüD�	�Þ�éR~���	


éE³ª´µ¶�C����iy~� 13%�ä��D��MG·RPQRS
E�ùêßëb����iy~�F*^_\¸a�*Qg

��� ���������

2.1 ��	
��GRSQ��ËÌ��C¹��	
��±º»2��
(ItalConsult, 1983)¼GHI*�*QbD2½¾¿EeüKXY	G¸��ed�
��E�_�äCcd���*�*gÀE D¹����9��23��(JICA,
1992)¼bcd��D��	
��GRSQ��ËÌ±sEÁ�
\ÂÃQ__
�G����GRSQ��ÉÄÑoVWE��±s_�ø�*Qg

2.2 ����8BE[üe�9(Water Act 2002)GÅø�¹nÞoã\�p�G�G
RSQ������EeüE¶Æ(WMO, 2004)¼bZ[��egK¶ÆCD��
��D������D��ËÌ_��ÈÇE��D��ÈÈ�DRSÉ�DR~

�ìíîï\½Âa�*Qg

��� �������� !"���

3.1 ����8BC¹��	
������������¼Ecd\"#8BW�
FaegÀE D�;<=>?(JICA)C 2005 ! 10 !G±º��|\��aD�
��ÊG¡J����8B_�ËPQ__�GD#��\ 2006 7!G>Ìaeg
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3.2 ��EóôCÍAE 3Î+,Qg

� ��	
��E��ÂÃD�A»ÄÅ\ÆÇaD��ÂÃEÈÉDªÊD

ËÌZ\ÍÎÏ�������EZ[g�

� ��Z[EXÐÑU\ÒÓecd>�Ô�E OJTR~���ØÙg�

� ÚÛÜ�ÝÞßWUEàáÐâã±sEcd�ä\ÒÓ�D14å�æ±ç

èåéêßë+E78R~�ÚÛÜ�ÝÞGªPQìíîïð:ñòjg�

#� $%&��

4.1 #��CÍAE 2¡EÏÐWÑ+ 2006 7!no 2009 3!f+E 32Ò!G¤
eø�cd��eg

� ÏÐWÑ I D ������TUVWXY	EZ[_ÚÛÜ�ÝÞGR

SQ�±sE�Ó

� ÏÐWÑ II D ÚÛÜ�ÝÞGRSQàáÐâã±sEcd

4.2 ����8BCD2006 8!G>Ô��e��EeüE¹14�%<�(¼GR
*�DàáÐâã±sEÕÖcd\�Faeĝ EeüDÏÐWÑ IIE>ÌC 2007
 8!>Ì\º×a� 2007 4!_aeg

'�� (�)�*+�,- ./�0�

5.1 #��E���Øcd>�C�/01(Ministry of Water and Irrigation : MWI)R~
�ÀEAM>�+,Q�23��4 (Water Resources Management Authority: 
WRMA)+,Qg�/01CD�G�¤Q8Z_9�Ù�Ú\�ÛaD�23��
4CWater Act 2002GHI*��23��\óô_a��6��e8B>�+,
Qg

5.2 #��E>ÌGheø�D¹14�%<�((Inter-Ministerial Steering Committee) ¼
__�G�/01_�23��4EÜMÔ�no�Q¹XÐÝÐoãðÞW�	

ßðßëWX(Project Working Group: PWG)¼b�6��D#��EàáGÊÓ�
���ÊGªPQ<�b7¤�egfeD�23��4GC����¶Æ

(WMO,2004)Gaebø�¹����â¼b�6��eg

5.3 �23��4+CD��	
��\ÍüenÞoã\�p�M�\�ãPQ

nÞoã\�p�M�±çè(#MD�U�ä)GR*�#��Eå�-.	V
WàWã_a�D����æR~�����çæE 2è\éêaD����E�
�Dë�V\	ßDXÐÝÐoã�çG,eoìeg

5.4 nÞoã\��p�M±çèCD#��>ÌXG��	
��9tGíî�

���no�Q¹��	
�����ÏïWY�¼\ìíaD#��+½ða
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eÚÛÜ�ÝÞb�%ñòPQàáÐâãXÐÝÐoãE�[_ë�V\	ßE

eüE�çìí_aegKÏïWY�C#��Öó�G 11ô>Ô��eg

1�� 2�3456789�

6.1 ����+CõÃ��ö�((Disaster Management Committee: DMC)b�÷êßë
noø(Location)êßëf+ùj��D,oúQõÃ��_�çG,eQ^_G�
ø�*QgõÃEùûGÊÓ�ü§G,eQeüGC!æhEýGþQ�XÐ

W�bÁ�_�QeüD!�E8B>�_ NGOno?j���*Qg

6.2 #��>ÌXÎGR*��23��4CõÃ��ö�(E?j�+C�nøeg

feD� E�æ��E��G~�D�8BE �C�îGFAa�R�D��

��G¡*�Cé(District)ðø(Division)b"J���a�*Qg

6.3 ÚÛÜ�ÝÞêßëEõÃ��±s_a�¹Food-for-Work¼b NGO G~�cd
���*Qg^�CRSÉ�+���E�&�sC��x¯�äÚÛÜ�ÝÞ

ßWUE����±s\7*DRSE	
ª _a�^¥�\�SûQNUÝ�

+,Qĝ E Food-for-WorkCT�+C,QbÚÛÜ�ÝÞG_ø�C³���
E_�ø�*Qg

:�� 56;<�

7.1 #��>ÌX(2006 8!)G�/01D���¿>?(WMO)R~��;<=>?
E�Ô+¹��	
��G������E��ÞWoNOâX¼b�áÐ£+

>Ô��egÞWoNOâXEóôC��	
��\ª¿_ae������

G�Se©8B>�b<�ae�XÐW�\��PQ^_+,�D~æUno!

�EÉ�b,øegKÞWoNOâX+E��C�E>�_��\UoGÚÛ

Ü�ÝÞRSbÉ�a�ä]ª�a�*�nG�Îb,�o�eg

7.2 �Ù>�_ìíîï(ID/OS)ÞWoNOâXC 2006 8!G�U�+>Ô��eg
���8B>�no 37èbÉ�a3"óGþø��«���b�>��egrGD
�23��4GR*�������\àüQx+ìíÏêW�ÞWoR~�E=

îïEeüGDÚÛÜ�ÝÞêßë+EE=îïDÚÛÜ�ÝÞ_E�ç¾¿D

���ì�(Water Resources Users Associations: WRUAs)E��¾¿DR~�ÚÛÜ
�ÝÞb��\��_a���+JQf+G�Qnb��_a� ¯o�eg

7.3 #��+CÑÛ�Wcd�EXÐÝÐoã!U�äE"îEãêW�	ßbc

d��eg��óôCD�23��4Ô�EE=îïR~�t�GRSQ���

�E�WUUV�Þ+,øeg

=�� ��>?.@AB��CDEFGHIJKL7MN�

8.1 ��	
�A�E��C 3¡G"#+JQg$��	
�#�noEPQD%
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�Þ�-&W¦�R~���T�\��noE���DR~�'���zG~Q

z�(�+,QganaD[{ô���PQ)�C*ü�+o��*QE+DP

Q+ERSWEá	VnÜW\ 2006 8!no 9!GnS� 350,è+cda
���Þ-UVWTâX\�jaeg

8.2 ���ÞUVWTâXCi� _de�"��E 2"\�jaegKTâXE.
Ù�xEeüÚÛÜ�ÝÞRS(� 350 è)bÉ�aeRSz/(\cdaDRS
E��G�PQÇ�_�0\��ae�E_�øegKTâXCÚÛÜ�ÝÞG

RSQ��1-W
TâX\�jPQ;EH#c_a�����Q__�GDY

Z�E�[G�����eg

O�� PQRS<�� TUVW�

9.1 IPCC�������2010	
���������1.4-5.8oC������14-88 cm
������������� !"#$%&'()��*�+,-./��������

0123456�789:�;�<=)�>?*&@�A�B��-CD9���<=

#EF*�+,-.)�GH�IJKLMNO��:�;P�Q��#R�S�=T��

UV��-WX#<=Y-EZ�O)[\*�+,-.

9.2 ���	
���GNOPQ�\�O�¿23èE!iy�4�WVG~�4Ù

}Ö5ï\!Q_D1970 uG67��e89Îno1980no1990 uGC
+0.5°CR~�2000 uGC�:1.0oCx;a�*QgtæD<�Ï\-=�\ª¿
_ae�¿ë�ëG~�>D100 ?=z{C2100 f+G20%«�PQ_�@�
��R�D���zE�ÙE«�R~�����EABÙE«�bC£��Qg

�\�O�¿23èGR*�� iy�4_"z{50mmÍx\67ae ó�
z��"�E!D'�E9FC iy�45ï_~��úa�*Qg

10.3 tæD óGz{G"J�5ïC!o��*E+D�z���ÙE«�C��_

H>¡E�Ù«�bÈ���Qg#��GRSQTUVWXY	+?��ªZ_

a�10 ?=��\H#��_a�I[ae¦�D2100 f+G?=GzE20%
«�\JKPQ_TUVWXY	+¸aeL�M9ÙC5 ?=NÙGFAPQ
_O[��Qg

10.4 IPCC���G~Q_D¹PÊZ_Q�ZEäRo�DÀE�æSS+C9�E�
T5ïEaU\ÉV^_b+J�*bD��CW*GX�a,*D�T5ïE\

Uo\"J�FÌPQ^_bYE+,Qg¼_a�R�DQ�ZEZ�o[PÊ

ZE\�
C]on+,QgÀEeüDPÊZ_Q�Z\^7a�àü�*�^

_b\�_�Qg�

10.5� �T5ïG~���PQ��noPv�\�9GÉÄPQ^_CZa*E+D�
T5ïWEPÊZ_a�C¹_`�aÐ¼G�Se�b\àüQÁ�b,Qg«
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"PQ��PQGª�PQeüDc��DdFeDf�e�ä+A�PQ\�

�a���PQEgh\i�aDf�a��\"�ÂÃE²�*�I��bj

üo�Qg�

�X�� IFGHKY	7Z[�

10.1 ��	
��GRSQ��ËÌ��+,Q¹��	
��±º»2��(1983, 
ItalConsult)¼+C 50 ?=��\H#��_�[a�*ebDÀE E�/01
E���+C$2½¾¿R~�%��PQ��E&���b�G}�+,Q^_

no 25 ?=��\�Öô�H#��_aeg

10.2 ¹nÞoã\�p�G�GRSQ������EeüE¶Æ(WMO, 2004)¼G
~�>Dx�E�klR~��m4nïG~Q��oWo�{E«�b�p

Gqr+,Q_�����*Qgana�boD^E�{«�C�N23s9E

5ïG~Q�E+,Q^_bt]aeg1988 ÍºC 1" 2ôEóu23Eeü
��oWo�{bÆÇ���*�nøebD2001 ÍGCþú23vOb�O�
���oWo�{\w?G67a�*Q^_bxyG,Qg?=��oWo�{

\z�{aÍAE~]GO[aeg

?=��oWo�{/|NDm3/s4
z�Öó( ) 5 10 25 50 100 
±º»2��(1983) 450 550 650 750 850 
#��(2006) 610 730 890 1,000 1,130 
_4JICA��|(2006)�j

x6}~GÅÃ>D1983 ��GHIJ�/01bH#��_a��[a�*Q
25 ?=��C 2006 +C 10 ?=��~�T�*^_bt]aeg

10.3 ��ÂÃ�_��ËÌEeüEeÉ���E��\u�PQ_DH#��\ 10
 ?=G�[ae¦�D�����{+���*^_bt]aegaebø�D

2020 G�Se?��GªPQL�M9Ù\ 10 ?=�_�[aeg

10.4 #��+½ðae?��(1W
)ªZC 5 "G��+JQg$YZ�E�x¯D
%eÉR~�j���D'BCg�D�BC�¬i�E��DR~��¦�E�

�9+,QgfeD?��ªZC�p��Gªa�EM9GC+�b,QE+D

��PQGªPQ�?��(�Ïã)ªZ\½ðaeg

10.5 TUVWXY	+¸ae©"ªZG¡*�H�ôcd\½ðaeg$�Ö��
(2007-2012)D%�Ö��(2013-2020)DR~�'}Ö��(2021 ÍG)+,QgÀ�
��E��Gªa�D$zýD8Bcd>�b�t_�ø�cdPQªZD%�

ýD8BcdÖó_ÚÛÜ�ÝÞRSb<
a�û�ìÎªZD'þýDÚÛÜ

�ÝÞRSb�t_�ø�cdPQªZG��aeg
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10.6 �Ö��CDd�eÉEXîD��PQ��EYZ�çÓDBC§�\�^ae

B�E�&D������E�«_�Q����Ñ	VWE�6DR~���P

QGNOPQ��ÚÛÜ�ÝÞGRSQÚÛÜ�ÝÞ±s+,Qg�Ö��

E��d�CD?��ªZG~Q��oWo�{EFÌ\óô_aej���D

��ÈÈ�NUÝ�E�ODR~���PQGNOPQ�ÚÛÜ�ÝÞGR

SQÚÛÜ�ÝÞ±s+,Qg+,Qg}Ö��CD��PQE9�EÚÛÜ

�ÝÞ\�@PQÚÛÜ�ÝÞ±s�>+,Qg±s�C 118 ����N\	ß
(� 215�:)+,QgDó#��\AvG¸aD��\v S.1G¸aeg

��±s�/|ND����������4

cdÖó

�Ö �Ö }ÖDó

(2007-2012) (2013-2020) (2021ÍG)
��

A.?��ªZ 2,353 4,945 234  7,532 
B.8Bb¦§PQ�� �¡¢É�£±s 385 341 864  1,590 
C.�� �¡¢�tG~Q±s 480 2,129 79  2,688 

�� 3,218 7,415 1,177  11,810 
��(:¤{:��:) 5,860 13,503 2,143  21,506 

_4JICA��|�j

10.7 x�E��9C����GR*��pG\�+,Qg�Ez�¥¦E=\

�òPQeüGCD$§¨�WE&���Eg"E�+D%��oWo�{EF

Ì<~bÖ©+JQB��*Ec��E?�G¡*�&����E!ªabÁ

�+,Qg�oGD«ü¬E��D���DR·��E��äEXÐßY�

b&®f^\ËÌPQg

10.8 �23��G��PQ8B>�E ��¯°é±²E�çb³©a�*Qg�

�C��	
��GR*���\"�´�+,�DõÃ��GªPQ�@ô�

XÐW�bjüo�QbDõÃ��Ñ	VWE�6C��EõÃ��Ec7G

R*�Ú�_�Q�E+,QgrGD�23��4bõÃ��ö�(GRSQ�

�8B>�_a�>EPQ^_b\�+,�D�ÑoVW��R~�õÃ��G

¡*�µonE�+\�¡^_b\�+,Qg

10.9 ��	
�PQGCÚÛÜ�ÝÞêßë+E����,Q*CõÃ��GªP

Q!�Eìíùûb�)PQg^�oEìíC NGO E<=E�_GT�?�
�E�O����ãêW�	ß\cda�*QbDT�?��GC��ÉÄ

E+�b,�DÚÛÜ�ÝÞGRSQ¶������ìí_a�>Ea�*�*

¦��!*g�·ôR~�)(ôG,QNÙþ6a�*QÚÛÜ�ÝÞRSGC

�ÉùúEÁ�
bÊ¸G����Q_�����*QgtæD�ÉùúG~�

¹~�bÖ©+JQs9\º�¾PÁ�b,Qg^Es9CRSEÉ�Ë»\�

xPQ^_G�QgÚÛÜ�ÝÞ�tEõÃ��_ÚÛÜ�ÝÞ>�\¼½ÓÃ
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es9Eº�b�ÚÛÜ�ÝÞE±scdGR*��Î_�Qg

10.10 TUVWXY	+½ðaeíî�ªZE]RD¹��	
�����ÏïWY
�¼D¹XÐÝÐoãðÞW�	ßðßëWX¼R~�¹14�%<�(¼E<�

\��D���_a�$d�eÉEîïD%PQGRSQYZ�¾âãÞW

oEçÓD'ÚÛÜ�ÝÞ�tE����DR~���A23¾âãÞWoçÓ

b�¿������\cdaeg

���� \]^J_`a�

11.1 TUVWXY	E�Ö��+½ðae��PQGNOPQ��ÚÛÜ�ÝÞ
GRSQÚÛÜ�ÝÞ±sG¡*�CàáÐâã±s\cdaegàáÐâã±

scdEóôCD$TUVWXY	E�ýðþý_a�½ðaeÚÛÜ�ÝÞ�

tE����E³<
E��D%cd\ÒaeÚÛÜ�ÝÞRSEE=îïDR

~�'TUVWXY	E���WEÏÞW
Àâo+,Qg

11.2 àáÐâã±s\cdPQ��ÚÛÜ�ÝÞCD¹��	
�����ÏïW
Y�¼D¹XÐÝÐoãðÞW�	ßðßëWX¼R~�¹14�%<�(¼E<

�\��D�ÚÛÜ�ÝÞ5,èb�[��eg©ÚÛÜ�ÝÞGR*�ÚÛÜ
�ÝÞ��\cdaDRSCÚÛÜ�ÝÞ����ìí\�6PQ__�GÚÛ

Ü�ÝÞùú��\6ðaD©ÚÛÜ�ÝÞGRSQ�±sb`[��eg

11.3 àáÐâã±sC2007 6!G>ÌaD2007 12!E"�ý� _À�G©�LM
ÁïEeüÂÃae�EED2008 11!GPv��¼aegcdÖó�GC¹�
�	
�����ÏïWY�¼R~�¹XÐÝÐoãðÞW�	ßðßëWX¼

b>ÌXD�óXD�¼XGcd��àáÐâã±s�ÊGªPQÚÄ	ã__

�GDcd>�EE=îïG�2PQ�E_�øeg

11.4 ©ÚÛÜ�ÝÞ+�?��ªZE�-_a�����ÅÆbcd��eg^�o
EÅÆCD$����ìíEîïD%d�E�%ðñò��D'����2½Ç

ÈEeüEXÐÉW-ë�jDR~��YZÅÆ+,QgÚÛÜ�ÝÞE]RD4
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A. cdefg
1 IJKLMhNijNO�PH-kl 1,362.94   1,362.94   

2 IJKLMmhNO>�6�no 192.00 192.00   

3 1pqi4rsM�no 33.06   140.08   173.14   

4 1pqi4rstM�no 24.40   152.03   176.43   

5 IJuLM�no 50.04 50.04   

6 v�wxyz{|}~��,b 33.54 33.54   

7 |}~����z{1���4������ 660.00   660.00   

8 IJ��31M�no 70.35 70.35   

9 �1KLM�no 276.68 276.68   

10 �K�uM�no 186.91 186.91   

11 �3�M�no 224.18 224.18   

12 ���M�kl 173.21 173.21   

13 v�wxyz{|}~��,i����1��b 52.38 52.38   

14 ��w)�+������w��� 273.00   273.00   

15 ���<z{IJKL����b 3,300.00 3,300.00   

16  ¡¢£¤¥¦§¨©¥¦§ª«fg 93.56   233.93   327.49   

A. ¬¬® 2,353.40   4,944.96   233.93   7,532.29   
B. ¯°t±��-²�³I��´µ¶·¸
1 UV¹º»K¼s 60.00   35.00   95.00   

2 ½¾��¹º 122.12   120.56   407.00   649.68   

3 ��¿À�`��� 180.94   167.95   435.01   783.90   

4 �NO�¹º 21.36   18.00   22.50   61.86   

B. ¬¬® 384.42   341.51   864.51   1,590.44   
C. ²�³I��ÁÂ��-·¸
1 ²�³I��ÃÄ 54.00   166.00   220.00   

2 ²�³I����¹ºÅÆ 98.00   437.00   535.00   

3 ²�³I��ÁÂcdefg]ÇÈAÉÊb 294.00   1,311.00   1,605.00   

4 ²�³I��ËÌ��-cdeÍÎÏ¹ºÂÐ�ck 7.00   42.00   55.00   104.00   

5 ÑI¼3KaÒÓ 27.00   173.00   24.00   224.00   

C. ¬¬® 480.00   2,129.00   79.00   2,688.00   

Ô¬® 3,217.82   7,415.47   1,177.44   11,810.73   

ÕbJICA ÃÄÖ×Ø
ÙÚ : cdefg� �ÛÜÝÜ60^_`3Ka&ÇÈ
¬¬¬¬A15.���Þß²���MWRMD�mà���&´á(2004)
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��£ÝO	\ºjPQ^_\ó¶aeg�

1 � ��

��������G¸��e��d�ªZ(1W
R~��Ïã��)\H�

ôGcdPQ^_+D��	
��GRSQò©ô�)(R~��·Ej

}\ºjPQ^_g

 2 � ��

78>�EÈe�õ)�Ez>G~�D�ÚÛÜ�ÝÞE9�E:îGz

iG)�b�³��D�õXEYZðüýùúb]f�>E+JQ~]�-

.��\78b¦ÃQ^_g

 3 � ��

�ÚÛÜ�ÝÞRSE�õÇ�E�xD�ÉùúDYZðüýùúEcd

G~�D�Éõ=E�xbºj��Qg

��swx��34��-�7���
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�6� #��CDx6E�Éõ£ÝO	\ºjPQeüG\�� �\¯ø�*

Qg^�oE£ÝO	Gaebø�DÍA 3ÎEó�\ºjPQeüG��

����\?øa�*�Á�b,Qg

�� 1 � ��	
��7�x���34��7Z[

ÚÛÜ�ÝÞÉõE6ðR~�d�E��TUVWXY	!ªa\�«_

PQ��������bZ[��Qg

�� 2 � ./�0yz0{�0|}7~���

��Z[XÐÑU\ÒÓe OJTDàáÐâãXÐÝÐoãEcd\ÒÓ�D

cd>�+,Q�23��4(Water Resources Management Authority : 

WRMA)E������G�PQÔ�EE=b�xPQg

�� 3 � ijk�lD�� ��I���	_��7��

ÚÛÜ�ÝÞßWU��ªZT¾ÝÄ	ãEcd�ä\ÒÓ�DÚÛÜ�Ý

ÞG~Q��T¾ÝÄ	ãEE=b�xPQ__�GD<~ô�ÚÛÜ�Ý

ÞßWU��T¾ÝÄ	ãEæ9b?6PQg�

789:� ^�o 3ÎEó�GªÊaDò©ô�������\OàPQeüDÚÛÜ

�ÝÞE%&
(Vulnerability)\Q�PQeüE'=bÁ�_�Qgó� �

\ 2020  _ae��	
��E�Éõ=\�x�ìQeü�(_�Q

A6 5ÎEõ�\½ðaeg

�q ���wx��I���	_��7���!"���

� cd>�\ÒÓ�zý_a�D��ÂÃ\ÌõPQ����T¾ÝÄ	ãs

9E?6_�GDÚÛÜ�ÝÞ/NGO_EWýt�\?øPQg 

�q ��� ijk�lD�2�7���

 ÚÛÜ�ÝÞRSEþý'=G�ñò��YE�FÚUãE�?��ªZ

\�«EÚÛÜ�ÝÞÉõG5¤PQ 

�q �����7�w�� iF_¡�!"7¢£�¤y�

"#+�Z¾��eFÚUãEL�ìí\)*aDÚÛÜ�ÝÞêßë+E

ÝÞ\cQg 

�q #�� ijk�klD¥¦)K^H§�¨x©ª«¬�7®¯�

 RSE�WÑ\+ZûøeÚÛÜ�ÝÞÉõ_>�E��\cQg�

 �q '��°��±7²³´µb©ª��¶EH
IJKMN·¤y�

� ^�f+©,x�+cd���Je JICAXÐÝÐoãE×Å\�naDÚ
ÛÜ�ÝÞÉõE³<�ëWë_a�D��1-W
TâXE�jðÝÞ\

cQg 
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�s� wx��347����7ªv7�q�

c 3.1 G¸P������E�£GHIJD��	
��GR*�C������Es9

\?6PQeüDÍAEõ�G�ø���\cdaeg

���� ��¸¹bc��34�7���

��\�9G�ÄPQ^_GC+�b,Q

^_\��aD,QNÙE��PQ\-Ê

PQ_*]�������XÐW�\��

	
��GR*��PÊPQÁ�b,ø

eg�T5úG�PQ8Bóà¾ë

(IPCC)���+C�T5úE\Uob]

onG��DQ�ZEZ�o[PÊZE

\�
C]on+,QgÀEeüDPÊ

Z_Q�Z\^7a�àü�*�^_b

\�_�QgPÊZ_a�¹_`�aÐ¼

G�Ses9\�baeg 

���� ����´º»¼ �½�

��	
��GR*���ÂÃb«"PQ

¤.CD��PQ�E:�«�DR~���d�ªZEcdbÂî_a�àf�*^_G

,QgWMO/20044CD$:�/=D%��ªZ?��E®ïD'x�EklDE 3�0

b�1G2Z,ø�*Q_¶3a�*Qg������EZ[GR*�C^�oEh\JK

aeg

���� FlHf¾¿ÀH7Áh�

#��>ÌXG�¿ae¹��	
�����ÏïWY�¼CD��	
��Ex�

noA�G¤eQ���G��PQ!�EUÝWoòëjWnoìí���*QgÄ	À

WC8BìíD�zô>�DNGODSórsDRSìí�ä+,�D9���	
�E��

�G��PQ�ÏEìí+,QgÏïWY�b��	
�GRSQ���Eüa*4�_

a�>EPQeüEE=îï\7øeg

��#� ���Â¼ ijk�lD7ÃÄÅ�

ÚÛÜ�ÝÞE��GªPQ%&
CD�W£U��GÁ��á	ÏYb5�GçÓ��

�*�*»Ä´µ_���a�*QgÉõ��G�Q�@ô�8Zb�*»Ä+D���

8BE��GªPQªÊC�Xô+6��ô��EG�Ìa�*Qg��PQERSEó

+CD��\-Êae�ùGªÊPQeüE?��ªZG�Ãe�?��ªZEÁ�
G¡

*���bF*g^�ob��GªPQÚÛÜ�ÝÞE%&
G7bø�R�DRSE��

��s9GªPQßà\cdaeg

A���� wx�ÆÇ34�,- wx��34�

��swx��347����7ªv7�q�

2�34ÈÉ�34

�ÆÇ
34

wx��34

ÊPËÌ
34

wx�ÆÇ34

2�34ÈÉ�34

�ÆÇ
34
�ÆÇ
34

wx��34

ÊPËÌ
34

wx��34

ÊPËÌ
34

wx�ÆÇ34

¾8DConcept Paper, Integrated Flood Management (WMO, 2006) 
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#s� TUVWÂZ�©�7wx��34�

4.1 TUVW�0¼ *+Í\�¿� ÎÏÐÑÑÒÓÔÕ

IPCC���1����2010	
������

���1.4-5.8oC������14-88 cm����

��������� !"#$%&'()��*

�+,-.


A� �IsI%TB����>��#7@��

CD�{<&@�A�>#<=Y-.��AÉ�

�6�O���������3�K�J���A

I1��������Y-���#�-.���

5��TB��#�Ã�+f�Y- ü#�

-.

/�������1234�¡¸=¢£�30%

¤¥Y-�)�9-.���0123456�78

9:�;�<=)�>?*&@�A�B��-C

D9���<=#EF*�+,-.)�GH�IJ

KLMNO��:�;P�Q��#R�S�=

T��UV��-WX#<=Y-EZ�O)[\

*�+,-]44.1b.

#��� TUVW7ÖU�

 (1)� }Ö4Ù5ï_�z���Ù�

4Ù5ïE}Ö5ú§�\ÇQeüGD����¿Ñ(Kenya Meteorological Department : KMD)

E�WVßWUG����e��	
���GNOPQ�\�O�¿23èE!iy�4

�WV\É9aegK�WVG~�>�FùE4Ù}Ö5ï\¸a�R�D1970 uG67

��e89Îno1980no1990 uGC+0.5°CR~�2000 uGC�:1.0oCx;a�*Q2g

�T5úG�.aeõÃCH>¡D��R~����z�äþ:�¿G~ø�;J�^��

Q�E+,QbD<�Ï\-=�\ª¿_ae��þ:H½(World Wide Fund for Nature : 

WWF)E�¿ë�ë3G~�>D100 ?=z{C2100 f+G20%«�PQ_�@���*Qg

^�C���zE�ÙE«�R~�����EABÙE«�\Ë<PQg

c4.2C�\�O�¿23èGRSQ iy�4_"z{50mmÍx\67ae ó�z��

                                                   
1  “Technical Paper on Climate Change and Water”, Intergovernmental Panel on Climate Change (IPCC), April 2008 
2  “Malaria resurgence in the East African highland: Temperature trends revisited”, M.Pascual, J.A.Ahumade, L.F.Chaves, 

X.Rodo, and M.Bouma, April 2006 
3 “Climate Change Impacts on East Africa A Review of the Scientific Literature”, World Wide Fund For Nature (WWF), 

November 2006 

A#��� TUVW�� �×2�ØÙÚÛÜ�

�#sTUVWÂZ�©�7wx��34�

¾8�=�Natural Disaster Hotspots : A Global Risk Analysis 
Synthesis Report, Columbia University and World Bank, 
March 2005 

��	
���

High Mortality Risk 
Drought Only 
Flood Only 
Drought and Flood 
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"�E}Ö5ï\¸ae�E+,Qg ó�z��"�E!D'�E9FC iy�45ï

_~��úa�*Q^_b�nQg

¾8�=�����¿ÑR~�£oã\�p�M�ö÷z)E�A�WVßWU

A#��� ÝÞßTR�ÝÍàá¦â�ã7äåV<B(æ§çTèéêëL�

tæD óGz{G"J�5ïC!o��*E+D�z���ÙE«�C��_H>¡E�

Ù«�bÈ���Qg#��GRSQTUVWXY	+C?��ªZE�P>��E�b

GR*�D10 ?=��\H#��_a�>�a��D��E����E�Ù«�noL�

M9ÙC10 ?=ÍAG�Q_O[��Qg

(2)� Êì�í

��	
��GR*�RSWE/Jû

���\7]_D1960 u~�&��¾

b?a��ø�Je^_btQg20�@

ºAE&���5ïDklB>Dá	Ï

Y>�DÒCG~QCD�EÌ²b¤.

_JÃo�Qg

�T5úG~Q���zE«�G~�&

��¾C�î«�PQ_O[��Qgc

4.3 C��	
��no£oã\�p

W�qPQ&�EÙ\FG23ae�E

+,Qg"{E&�b£oã\�pW�

qa�*Q^_b¤nQg

(3) ��>?

��	
�A�+C�:� ��PQb�^ø�*Qg#��+cdaeA�RSWE

/Jû���}~G~�>D��PQ{Cde�"+441��m3R~�� ��PQ{C287

��m3_O[��Qg

de�"E��PQC2002 G��a�R�20 ?=�+,øeg©?=��oWo�{

_?=��PQ{E��\¸aeEbv4.1R~�c4.4+,Qg�

A#��� îf_æ)ï�7Êì�ð�

¾8=�ICRAF’s 1999 Annual Report and in Science Online. 2000
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�

o #��� ��	Hf�
���>?
� �

z�

Öó

( )

?=

oWo

�{
(m3/s) 

��

PQ{

 (��m3)
2 200 286.9* 
5 600 381.7 

10 730 412.6 
20 850 441.0* 
50 1,010 478.9 

_):  “*” C��}~\¸P

 JICA$%�(2006)�j

2002 G��ae20 ?=��PQ{GHhPQ441��m3CKXÖE�iyGz{997�

�m3E44%G,eQg^^+2010 G?=z{b20%NÙ«�PQ_I[PQ_D©?= 

GÊÓe��PQ{Cc4.5G¸P_R�+,Qg

�RD#��ETUVWXY	+¸��e?��ªZE�P>��+,Q10 ?=��o

Wo�{CDc4.6G¸P~]GÏ�¾{b20%«�PQ_I[P�>D10 ?=��oWo

�{C730 m3/sno2100 GC880 m3/s_��D�)E20 ?=��oWo�{GIJPQg

tæDTUVWXY	+¸ae�����{730 m3/st5Ý?=��oWo�{_�Qg�

A#�#� ��	Hf�
���>?
�
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� A #�1� �X Ý����¶]
^Yd�

0

100

200

300

400

500

600

2 5 10 20 50

üó�õøô�Ðóøþú�� Î�óýøù Ò

Ïô
õ
ô
�
ý
�þ
ú
ô
��
ú
�õ
ö
ó
�Î
�
Ñ
�
Ò

0

200

400

600

800

1,000

1,200

Ð
ó
ý
�
��
þù
�
ò
ý
ø�
ó
�Î
ö
�
�
ù
Ò

Inundation Volume

Flood Peak Discharge

_4JICA��|(2008)

200

300

400

500

600

2 5 10 20 50
Return Period (years)

In
u

n
d

at
io

n
 V

ol
u

m
e 

(M
C

M
)

Present Condition
20% increase

_4JICA��|(2008)�j

�

0

100

200

300

400

500

600

700

800

900

1,000

0 4 8 12 16 20 24

Time (hour)

D
is

ch
ar

ge
 (m

3/
s)

�X��ø���úú��þô���XX

�X��ø���úú��þô��XX=

�
_4JICA��|(2008)�j



��	
������������
�����
�� 

- 8 - 

#��� TUVW�Â¼ ��Z�

�T5úG~Q��ÂÃ\FÌPQeüGCD4â<~[UE�¾�ÌK°G~��TÀ

E�EE5ï\ËÌPQQ�Z_D�T5úGªÊPQNUÝ�\?øPQ^_G~���

PQYE
E,QÂÃ\ôYðFÌPQPÊZbÁ�_�Qg�

IPCC���G~Q_D¹PÊZ_Q�ZEäRo�DÀE�æSS+C9�E�T5ïEa

U\ÉV^_b+J�*bD��CW*GX�a,*D�T5ïE\Uo\"J�FÌPQ

^_bYE+,Qg¼_a�R�DQ�ZEZ�o[PÊZE\�
C]on+,QgÀE

eüDPÊZ_Q�Z\^7a�àü�*�^_b\�_�QLg�

�T5ïG~���PQ��noPv�\�9GÉÄPQ^_CZa*g^EeüD�T5

ïWEPÊZ_a�C¹_`�aÐ¼G�Se�b\àüQÁ�b,Qg«"PQ��PQ

Gª�PQeüDc��DdFeDf�e�ä+A�PQ\��a���PQEgh\i

�aDf�a��\"�ÂÃE²�*�I��bjüo�Qg�

feDPQE&����G~���PQEghÉM�YE_�Q/c4.74g�oGDC

� &Eù����PQEghÉME2Îno\�+,Qg�

�

�

�

�

�

�

�

_4JICA��|(2008)�j

A#�:� TUVW�Â¼ ��Z7&�A�

�

tæD?��ªZE<~C+o��*QE+D?��À1W
ÁªZ_N7a�)�¹ºD�

ÉDYZDüýDOð��äE�?��À�ÏãÁdZ\Nì�OàPQÁ�b,Qg�

^E�+\��^_CD�æ8B�ìíE¦§E�_DRSþPb��GPQGªÊ+

JQ~]�dZ\àüQ^_b ¯o�Qg^EeüGCD,onÓüRSb��G~��

ÓQAB
E�Ê\5�GÆÇa�R�__�GD��G~��ÓÈQAB
\ïfÃex

+DÀEAB
\*nG��a�*�En_*]uÎ+��Gª�PQÁ�b,Qg�

                                                   
4 ¹�õÃ��GRSQ�m4nïGR]�T5ïWEPÊZE,�æG¡*�/S®4¼Dij20 6!D)(2#çÓT�
(D�&'Ò1

PÊZ. 
 

¦+£�

�� ��

ísîNï�

@µ

��¼s÷øK]10	����)

�B78��-��ísîNï�@µ



��	
������������
�����

��

- 9 - 

#�#� ����,- ��Z7¢��

x�GRSQklhiEÌ²�.C$}s��Ekl��WEg"D%kl�EUV6Ù

EÌ²DR~�'�÷��ïG,Qkl�(gazetted forests)%+EklÌ²+,Qg^^

+��	
��GR*�FGWXG~Q�¶�\�@a�� 5ï\�@aeEbc

4.8+,Qg��	
��9t+E�¶�C�:M[a�R�D	?�klYEhiEÌ

²C�üo��*g^�f+G8BD�æþLtDNGO+àüo��Jelùúbx�

�9G*ü�"J�<~\È�*Q^_b¤nQg�

_4JICA��|�j
A#�=� ��	
���,- �â�ã7�ÝV<�

x6E�@noD��	
��GRSQ����xE"J���_�ø�*Q&��¾E

¤.Cx�klG~Q&®f^+C��Dx��GRSQBG]^b~�"J�¤.+

,Q_O[��Qg^E´�\�`PQGCBG]^ÉME?��ªZb³<+,QbDx

��E9�GªZ\dPEC2½G+�b,QgB��*GNOPQÚÛÜ�ÝÞRSE

BG]^GªPQË��xDÚÛÜ�ÝÞRSWEA>Ë�EßàbÁ�_�Qg�

^E2ÎnoD#��+C��GRSQÚÛÜ�ÝÞRSG~QZG$±\àáÐâã±

s_a�cdaeÀc4.9)gZG__�GRSE��ùúR~�÷[WE÷�\ËcaeUÐ

WXE�OCÚÛÜ�ÝÞRSEË��xG7bø�*Qg^ERSÉ�ùúbå �ÝÞ

a�*�^_b��9E"J�á_�Qg�

 !"Î�XX:Ý�#Ò� �  !$B�XX:Ý��#L�

_4JICA��|`a
A#�O� ijk�lD�� %É/!�

1986 2000
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#�'� &��,- ��Z7¢��

��	
�A�GR*�D�T5úG�.ae���zE����\\ÃQ��E!�

Gªa�D��GªPQM9Ù\<~ôG�ü�*�Á�b,QgeÉG~Q1W
ªZC

��ÉÄG*ü�³<�sH+,QbD��\\ÃQ��oWo�{Gªa�+�b,Qg�

feD�TB�\��êßëf+çÓPQGCDfSHh�Xó\�PQg^EeüD�Ä

Ed�E=\\ÃQ��b��ae¦�G]�ô�ÂÃ_�o�*~]D�ÏãªZ�g^

PQ^_b\�+,QgÀEeüGCD�RS_E�Ëùj\c��boD!í�çÓs

9E_qG¡*���bPQÁ�b,Q_JÃQg^^+��	
�A�E&���»Ä

_de�"��PQ»ÄGÏ�JD��ªZE���\¸aeEbc5.10+,Qg�

�

�

�

�

�

�

�

�

�
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�
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�

�

�

�

�

_4JICA��|�j

A#��X� ��	
�&��,- ��ÂZ7'(P)�

v4.2G��	
�A����GRSQ?��_�?��EPÊZ\f_üeg

�øóý�

��
�

�øóý�*�
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o#��� '(P)�,- �+,�-�+,7��Z�

�+,Î¶H
ÒÂZ�

1. c�� (Area A) TUVWXY	+H#��\ 10  ?=�_I[PQ
_D�T5úG~���C 5 ?=�EL�M9Ùa
n?�+J�*»Ä_�Qg

PÊZ_a�BC�*GeÉ\øePQE+C��D}

s�C�E�x¯G~�D}s��\��ae��`\

g�a�oWo�{E«�GªÊPQg

2. C��x¯ (Area B) ��	
�A�+C��PQb���G~ø�g

"PQE+C��DPQG5ïCa*�EE(�gb

���G~ø�5ïa�*Qg

�ÙE�*d�ªZC��	
�#��*EeÉ_i

7GNOPQdbC�E�x¯+,QgC��x¯C�

�PQXEdFe,Q*C$Fe_a�PQÉMG<~

\�cPQEZ+��DPQXEYZðü§ùúG�³

<��+JQg

3. &��¾ÉM (Area C) �T5úG~Q���zE�ÙE«�G_��*&��

¾{C«�PQgA�+CBdx;,Q*CBC§�

EAB
b«"PQg&�ef\óô_aed�E�O

b	ç+,Qg

�

-�+,Î.d_ÒÂZ�
1 ÚÛÜ�ÝÞóE

�8îï

��	
�A�E��pð�mGC 550gEÚÛÜ�
ÝÞb�)PQg�T5úG~Q��PQE«�G~�

ÚÛÜ�ÝÞRSEYZèh)ÖóC}Öïa�*�g

��PQ��PQGRSQü§ùúCõÃªZö�(

(Disaster Management Committee : DMC)R~� NGOE2
½¾¿\i�^_G�Qg

��PQXEÚÛÜ�ÝÞóE�8DjÃ>Du�ô"

��YZè\��EÚÛÜ�ÝÞ+�³PQ^_DG

~�DMCR~�NGO�ÂÃcûÆÇR~�ü§ùú�
��a�cdPQ^_bÊ¸G�Qg

2 Ä�Þ�G~Qßà Ä�Þ�\��a�ÚÛÜ�ÝÞRSWD�T5úG~

Q�����ÙE«�__�G?��ªZE+�\ßà

a�*�^_CõÃGªPQ¹ÂÃ�aÐ¼EË��k

_�Qg

3 &���� BGGKbQ}s��\«"PQ��oWo�{\ËÌ

PQc��_a���PQ^_bYE+,QbD� D

÷lDz�d�E��bÌfø�*Qg

c��E>E\�òPQeüGC&����\àüQ

Á�b,Qg

4 °q3E!íï ��PQEpð�mEÚÛÜ�ÝÞRSE�_�äC}

S+,QgmoC+o�e��D¯D�_]J�D_]

�n^aE�~\°q3_a�*Qg��E�Ù«�G

~�}��WEaUCo"_�Qg

}��E�~�p×noD÷[DqsDs$r�ä°q

3\!íïPQ^_+��ÂÃG~Q"�ôÃ\ËÌ

PQ^_b+JQgÚÛÜ�ÝÞRSWE&.1.E×

òb\�_�Qg

_4JICA��|�j
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's� ��340{56789�

#��E���Øcd>�C�/01(Ministry of Water and Irrigation: MWI)R~�ÀEAM>

�+,Q�23��4(Water Resources Management Authority: WRMA)+,Qg�/01CD�

G�¤Q8Z_9�Ù�Ú\�Ûa�*Qg����+C
�W§ý9t\�ÏôG�çð

��PQsìZC�*bD�ÑoVWG¡*�C©
�WG~Q§ýbù��eüDMWI+

C
�W�ç¯hæ(Head of Donor Coordination)\OJDKÑoVWGRSQ§ý�çð§ý

<�\cø�*QgWRMAC�9(2002)(Water Act 2002)GHI*��23��\óô_a�

�6��e8B>�+DÍAGWRMAìíE�»\tvQg

'��� �ÆÇ34/789�

(1) �23��4Eìí

�9G~Q�ÑoVW�ÚXÐßY�GÅ*DWRMA bü���egWRMA C��E�2

3E��D*�Þ�>�Eu7\�� �_a�*QgWRMAEsç�Û\ÍAG¸Pg

a) �23E�÷G�PQH#æÆD[á
Yá	Þ�s©JEçÓ

b) �23��G�PQõ�Eë�V\	ßÞ�Ü 

c) ���E-YG�PQ�éÞ�`[

d) ���E»ÄG�PQë�V\	ßÞ�¶_

e) �23E�vE�ZÞ�wxGªPQ�

f) �E��Þ��Z

g) ���G�PQ¥½E`[

h) �23G�PQ)�E°�Þ���

i) �23E��Þ��G�PQtE>�_E�2

WRMA#MGC}æE�_ 34èEÔ�b�O���*Qg��\ 6¡E�G��aD©

�G�±çèb�O���*Q/c 5.1\É94g#��ª¿�C£oã\�p�M�

±çè/LVSC4E�ã_�Qg©�±çèGC±çè}\Íü� 24 èEÔ�b���

��*Qg©�±çèE�ãAGCD�oG�Ö�±çèb�6���R�D9�G 25

ÒèE�Ö�±çèb�)PQg©�Ö�±çèEÔ��C 10è+,QgLVSCE�ã

AGCD�U�D�\�OÞ��NáE 3¡E�Ö�±çèb�O���*Qg

 
 
 
 
 

�'s��340{56789�
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A'��� 0ü��56A�

(2) ����GRSQ�23��4E �

SIDAÞ� DANIDAG~�6ð��e¹�23��GRSQ�9Eìíï���¼/Report on 

Operationalisation of the Water Act 2002 in Water Resources Management4GR*�D����G

�PQ]?��+CWRMAGªa�[üo��*�nøegtæDMWIG~�Z[��e

�÷�23��õ�/NWRMS4GÅ*DWRMAC���õ�/CMS4E�j\¯ø�R

�D���E2Îno����E°ç\¯ha�*Qg#��\ÒÓ�WRMAGRSQ�

����E�O\½,a�R�D#��E-.	VWàWã_a�D����æR~���

��çæE 2èbéê��D����E��Dë�V\	ßDXÐÝÐoã�ç\cdaeg

feDj�ð��ªZEá	ÏYçÓG�¤Q��ìí/MWI, WRMA, LBDA, NWCPC, WRUAs4

E ��¯ð2½E��G¡*� MWI _�K+�ba�R�D��ªZá	ÏY±sGRSQ

WRMAE �bytï��~]_a�*Qg

§¨& Report on Operationalisation of the Water Act 2002 in Water Resources Management, Oct
2005, SIDA, Annual Report LVSC Regional Office Oct 2006,R~�WRMA#M+Ez
�\	ß

�©ªd«

¬®O
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¶·¸
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¶·¸
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¶·¸
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¶·¸
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¶·¸
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¶·¸
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¶·¸
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'��� 2�341}2B�þùýù�óø��ýôý�óöóô��Ñúööþ��óó3���ÑL�

(1) DMCE��

õÃ��ö�(/DMC4b�÷êßënoÐ�

WNO	êßëf+?j��D¤{|AÖ¥_

Gö�(b>Ô��Q(c 5.2)g

õÃ��C!��G¤eQ¦§ð��bÁ�+

,Q^_noD��	
é DMC Eö�CD©

��14Eé¾±çèR~� NGO +?j�

��*Qg

DMC CõÃªZEË}`[R~�¦§�ç>

�_a��[E>E\~ea�*QbDõÃX

E^~ðX÷�2EÓ�ðö÷R~��õÃX

E��ªZÅÆDFood for workÅC NGObc


M�_a�"J� �\~ea�*Qg

�

(2) DMCùúE��

DMCùúGR*�ÍAE��b ¯o��*Qg

- ����G]Q*78Ô�b¾¿

- ��>�_E�ç¾¿

- DivisionR~� Locationêßë+EÓ��b¾¿�

- �����EeüEPQ�>ñb¾¿

- ��ÈÈ�NUÝ�E¾)

- ��E�0��ú�EeüEd�b¾¿

- 8Lô*qbõÃªZ�çG��\�^P

^�f+WRMAE DMCWE��C�nøebDx6��E]RD����¯hÔ�G~Q

:ô23Eö÷D�ÑoVW��>�/64R~� DMC Ä	ÀW/�4_�8ae���

�ð��ªZ�çD��ÈÈ�NUÝ�E?øDÅE��+WRMAbi*ôG��a�*�

^_b\�+,Qg tE_R�D#��Öó�E 2008 10!GWRMA-LVSCR~� DMC

���E<�E}~DWRMAE DMCWEÉ�bw'G����eg

 

�

A '��� 2�341}256A�

ÔÕ��#MNO�MNê&ÖY.

UV¹ºMNO�×ØÙú

d/Ú°�Û÷�aø�Ü
UV½¾föiÃ}Ý]DERCb

ÞUV¹ºMNO

]ÞÑ¯ê¸b

ßUV¹ºMNO

]ßÑ¯ê¸b

àUV¹ºMNO

]ßÑ¯¸b

�As`%KUV¹ºMNO

]�As`%KÝêb

�Òi�As`%K
]áÝêb

�Òi�As`%K
]áÝêb

�Òi�As`%K
]áÝêb

�Òi�As`%K
]áÝêb

�x�� �x�� �x�� �x��

_4JICA��|�j
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1s� FlHf¾¿ÀH�7�4

TUVWXY	Z[G,e�D�;>�êßëD�÷êßëD�æþLtêßëDR~�Ú

ÛÜ�ÝÞêßëGR*�DUÝWoòëjWE��\cøeg��Öó�G<
aeUÝ

WoòëjW\v 6.1Gf_üeg

o1��� IFGHKY	Z[�05©ª6�7FlHf¾¿ÀH�
UÝWoòëjW ����G�PQ � TUVWXY	WEá	Xâã

�;>�êßë
���¿>�(WMO) 2004 G£oã\�p�Eeü

E����õ�\Z[aeg
WMO no�ýaeÚÄ	ã\T
UVWXY	G8Óg

���7 ���LMENzoia�GR*�D
WKCDD/FM XÐÝÐoã/ÚÛ
Ü�ÝÞ�tE����4G¡*
�¦§g

���7_��|_Eó+Ë!'
¤\cd

SIDA WRMAEìí6Rx¯D�Ù�Ú
\¦§gWRMA#MG�)Ú	�
ëV	ã\��

WRMA GRSQ�Ù�ÚG¡*�
ÙîË!/ûð��aeg

9�êßë

�/01(MWI) �ÑoVWGRSQ8Z6ð�¼
ÑoVWÚW�Þ¾WVg

PS C#��UÝ�\	ßÚÛâÝ
ÞE�}\çüDUÝ�\	ßÚÛ
âÝÞ\Òa�íî�½ð_��
b���eg

"�ýB(OP) õÃ��E8Z6ð�+,�Dõ
Ã��G�¤QÑoVWÚW�Þ
¾WVg

PS CUÝ�\	ßÚÛâÝÞEÄ
	ÀW+,�D��|_Cíî�<
�\7øeg

�23��4/WRMA4 �23��E�ç>�g CEO CUÝ�\	ßÚÛâÝÞE
��æ+,�DPWGE�}\çüD
ÀEùú\ÒÓ���|_E��
\7øeg

NWCPC eÉ\ÍÎB�?����R~�
B���\¯hg

eÉ\ÍÎ?��ªZG�a�D�
�ð�æêßë+E��\7øeg

�æêßë

WRMA LVSC -.	VWàWãE�Og "psç\<
+cdPQ^_+
pG#��GRSQ<�\7øeg
feDWRMA-LVSC CÏïWY�
E�Ô�+�,Qg

�æþLt íî�78êßë+ DMC/õÃ�
�ö�(4\6Rx¯eg

é��MÑCÏïWY�EÄ	À
W+,�DÏïWY�\ÒÓ�Ë!
'¤b7¤�eg

NGO �æDfeCÐW-ë NGO G~
�D��Q�ªZ�o�GÚÛÜ
�ÝÞùúbcd���*Qg

ÏïWY�Ä	ÀW_��DÏïW
Y�\ÒÓ�Ë!'¤\7øe
NGO�,Qg

�23��ì� (WRUA) �23E�³D��D�9\óô
_a��6��eg

4 ¡E WRUA uvbÏïWY�E
Ä	ÀW+,�DÏïWY�\ÒÓ
�Ë!'¤b7¤�eg

ÚÛÜ�ÝÞêßë

ÚÛÜ�ÝÞ ��ª¿�GRSQÚÛÜ�ÝÞ
G_�D��C�·ôÀa�)(
ô�´�+,Qg

�z'Eá	V£ÜWD��ÂÃ�
�DR~���cbPQc�jEe
üEz/(Ecdg

CBO ÚÛÜ�ÝÞêßë+E�·R~
�)(-.�xEeüEíî�ù
úEcdg

�z'Eá	V£ÜW_z/(E
cdg

_4JICA��|�j
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:s� $%ÂèP�

:��� $%ÂèP�

��ª¿�/c 7.14C��	
��(3,625 km2)R~���T�\���(859 km2)Gfeb

ø�R�D��PQC 567 km2/��pE� 8�4+,Qg

 
 
 
 
 
 
 
 
 
 
 
 
�

_4JICA��|�j

A:��� $%ÂèP,�z��>?P�

��	
��CD iy�4�{ 23ÙD óG�{CB�E£oã\�pGÞ�A�Ei�M

+� 1,000mmDx�EÍ��m+ 1,800mmÍxE����m+,Qg]?��ÖC�*bD��

PQ+,Q-&Wi�(Kano Plain)+C!iyz{GC 3¡EoWob,�D3�5!E"zÖD

¡*+ 10�12!ETzÖR~� 8!+,Qgâ�E��CD4�5!G!���a�*Qg

1999 E:�Ñ	�UG~�>��	
��E:�C� 75�:giy:�6ÙC 212:/km2D

iy:�«�=C 3%/ +,Qg]RD��PQ(567km2)G·RPQRSC 24.9�:(5.9��)

+,Qg�RD��	
éC HIV/AIDs¬xG~Qiy�êEFAb)(´�_�ø�*Qg

��	
��CD���E�+CG�{b!�}sÉÝ	N�ëb�*�+,�D��~s

+,Q}sDC[DqsE]RD��\��~sC}s+,Qg� C�ã.�£b ¡E�¢

+F�aD.�$¦E×~G~Qªs�´�b��a�*QgfeD��	
�E/0d�E>

EFA��PQEeü��E�~�FAa�*Qg

��ÉÄTUVWXY	(1983)CDj�>�DeÉD���\ÍÎ-&Wi�EL�R~�/

0>�\àüQ½ð+,QganaD^�oE��C"��2½\Á�_aD���8B

C±sEOà\ã�+*Q�EE2½��no�_�äcd���*�*g

(859km2)

(3,625km2)

;<=>?(567km2)

îf_æ)ï�

�:s$%ÂèP�
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:��� îf_æ)ï7äå�8VW�

(1) ��ª¿�C£oã\�pGha�R�DPQÖóbp�NG"J�aU��QXÖb©

*�*egp�Nbx;ae¦�GC��¾¶_����PQÖób}ÖïPQ^_G�Qg

â� 50 óE£oã\�p�N5ú\c 7.2G¸Pg

¾8:  Pilot Study on Sedimentation and Sediment Characteristics on Nyando and Nzoia River Mouths and Winam 
Gulf of Lake Victoria, December 2005, LVEMP 

A:��� îf_æ)ï7äå�8VW�

(2) 1950 uf+C 1,134mNÙ+Oùa�*e�NbD1961no 1962 GRSQ23�x6

7ô��z(����+CUhuru Rain_�>��*Q)G~�p�NC1,136mf+	?Gx;

aegÀE Dp�NC�îGFAaD2005 �GC�: 1950 uEp�Nf+FAa�

*Qg�RD67G�Q£oã\�pE�F�NC 1,133.19m(1923 )+,Qg

(3) xtE§�~�D��ª¿�+CD1960  �1980  uG£oã\�p�NEx;G~Q

x�EaU+B�MGR*�&�¬ibà7a��¾¶b��aeganaD2000  ÍGD

p�NC 1950  u_KíEêßëf+FAa�R�Dp�NEx�b"J�aUa���

PQb}ÖïPQ^_C�*_O[��Qg

(4) £oã\�p�NbFA§�\¸P"J��._a� ¯o�QECD$�G�+Eû�

{E"��«�DR~�%£oã\�pno�áë�WE�¾ÎGNOPQ.[	j�Ý	

Ý���è(OÐW.Ð	ÏïWëÑ��è)«øGR]û�{«�+,Qg

(5) tæD����Eû�-Y{/v��ð�A�\ÍüQ4C 1950 uGuv 2000 XÎ+

7 �G«�ae_*]���,�D^�b�q{Ì²GR]£oã\�pGRSQ�NFA

E�._�ø�*Qg

 

 
Lake Victoria Water Level

1132

1133

1134

1135

1136

1137

1138

Ja
n-

50

Ja
n-

52

Ja
n-

54

Ja
n-

56

Ja
n-

58

Ja
n-

60

Ja
n-

62

Ja
n-

64

Ja
n-

66

Ja
n-

68

Ja
n-

70

Ja
n-

72

Ja
n-

74

Ja
n-

76

Ja
n-

78

Ja
n-

80

Ja
n-

82

Ja
n-

84

Ja
n-

86

Ja
n-

88

Ja
n-

90

Ja
n-

92

Ja
n-

94

Ja
n-

96

Ja
n-

98

Ja
n-

00

Ja
n-

02

Ja
n-

04

Ja
n-

06

Entebbe (m above MSL)

10

11

12

13

14

15

16

Kisumu Ght (m)

Entebbe

Kisumu

Running mean (24months)



��	
������������
�����
�� 

- 18 - 

=s� ��>?99�

=��� ��>?�0¼ :;�7]	GîkH$%�

��	
�A�E��pð�GNOPQ 350 ,èEÚÛÜ�ÝÞ+z�\	ßaD��

Âõ»Ä\ÆÇaegôS�C�
 4�D�
 6�Dd��b 94%\ üDiy ¡ 46.7¢g

�_�äb��pð�mG÷£+¤oP}S+,Qg

(1) ����noYZf+(c 8.1) 

��Âõ�ÙC 2ô(55%)b��!�D 3ôÍxE��G¥]RS(5%)�*Qgf�

NCiy 0.6mDf�ÖóCiy 16 "gRSE!�(73%)C�zE��__�G��PQ

\È¬a�*QbD��È¦)�\78>�noÈe^_C�*(89%)g^EeüDRS

CÝê£nYÝÐ+��)�\È~]_a�*Q(60%)g

�§��b��a��÷G_äfQRS(46%)b��!�DYZèW¨¯Q (33%)D©�

�WYZPQ(21%)RSb©�g÷G_äfQRSCD÷èCybªf�QE�«�SbD

YZ�E»ûbÁ�D�hAE[YU«/½�«G~Q¬D®DÞ�-À_E¥¯

bAB_JÃ�*Qg

YZPQRSE�_�ä(79%)bÛ°+YZaè�XóCiy 89�+,Qgiyf�gb

0.6m�E+°7±ÙC*²GÂ*gYZè_a�����PQEbUV(36%)D¡*+©

��(29%)D×((15%)E³+,Qg

(2) YZè

YZèG´*e�EE^~¦÷b�So��*RS(64%)b!*g¦÷\�SeRS(25%)

WC NGO(45%)�æ8B/µ5¶(45%)no·¸�/̂ ~b¦÷���*QgYZè+E�

ùC 1Ò!ÍxGÞ¹RS(49%)b!*g

 

 

 

 

 

 

 

_4JICA��|`a

A=��� ��	
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No clear access
road area

=��� ijk�lD�,- �2µW789�

ÚÛÜ�ÝÞª¿EÉõùú_a����+�"��EC USAID E¦§EADCare Kenya _

VIRED Internationalbcda�*Q Flood Mitigation Food for Work ±s+,Qg2004 9!no

2008 9!f+E 5 ó+�U�éR~���	
éE��ÂÃ��\ª¿GC��ÙDB�ð

���E��R~�eü¬E�j\7ø�*Qg

ª¿?��C©Ð�WNO	G�So�e Flood Control CommitteeE<�+`[PQg$±CR

Sb7]bD	
Gªa�XÐÝÐoã~�^¥b�÷��Q^__�ø�*Qg#XÐÝÐo

ãE^¥�÷æ'Gªa�CRSWEá	Ñ	ÝÞÖbâºâ»Q_E¼t��M NGO Eó+

,Qg

Red Cross SocietyWorld VisionC��ÂõXGYZèWE�2Eö÷YZ»ÄE?�\7ø�

R�DrGDRed Cross SocietyCÂõ E¦§ùúE�"E¯*s_�ø�*QgfeDRed Cross 

SocietyC© Location\ª¿GõÃ��EeüEÅÆ\tENGO_E�8+7ø�*QgeSaD

È{b5�+�*eü#ÅÆC+[��e�EG½fø�*Qg

=��� <=>789�

��ï�G~� 67EYZè\r[aeg

��CD�U�éb 33 ,èD��	


éb 34+,Qĝ E]RD39,èb�

8BG~�YZè_a�¶[���*

QgYZèENOc\c 8.2G¸Pg

¾ 8.1¿+�tve~]GD��b��a

��÷G_äfQRSb!�DYZèW

¨¯QRSC9tE 33%+,QgYZP

QRSE�_�äCÛ°+YZaè�

XóCiy 89�+,Qgiyf�gb

0.6m�E+°7±ÙC*²GÂ*g

YZèW�
ÎöbYZae D÷

G½fQRSC�G�
+÷l�ME

ÝWÖëÀÎEx+â¥aD÷èC

yEªZGÈ¦PQ�ùb©�g

^E^_no�DÚÛÜ�ÝÞRSGª

PQYZ�EçÓ/��XG�f�a�

*��f+E�x¯4R~�YZÁ_Â

¸Ã�äEÕ	�çÓbãf��*Qg

A=��� <=ë78?A�

_) JICA��|�j

N

EW

S
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=�#� <=ë/!789�

YZèd�E�»\!Q_DYZèÀE�Eb��+f�PQEb 67,è� 48,èGxø

�*QgfeDÙa�S�>��+J�*Äm�Ób!*(c 8.3)g

/!� @ABC�7/!� DÌE~7/!�

ãáê 
�ÅGDYZè_�
QUVGC��#
Eãáêb,Qg 
d$¾¶EeüP
VGÙbÁ�_
�Qd�b!�!
o�Qg 

Æ¥� 
w�b�O���
*QUVb!*ga
naD��E��Ç
hEÈ]G~��
�+J�*�Eb
!*g 
feD��PQXE
�vwÉb"J�
´�_�Qg 

(��+J�*w�) 
_4JICA��|`a(2006) 

A=��� <=ë7FG!H789�

feDYZè+CÆ¥�E?�b�\���+,QgrGD��PQXCv��,Q*CÊw�

E�vwÉbqr+,Qgc 8.4G¸P~]GDYZè+CDz�Ë½(Rainwater Catchment)Dg

w�(Borehole)D�C�(Piped Water)\��a�*QEb�Åô+,QgtæDYZèW�XYZ

aeRSbÌÍPQÎÏCTY\�b��!�D¡*+AÐDÚêYb©�DYZèEF�»û

E�����_�ø�*Qg

_4JICA��|�j

A=�#� <=ë�,- IJ�7�Ç�K99�LM7NO�

1 23 4 12 23 4

0 27 19 11 8 2

64 10011

0 20 40 60 80

Disease3

Disease2

Disease1

Unit: centres

Malaria

Diarhhoea

Cholera

Typhoid

Others

None, N/a

Unit: centre, multiple answers

Rain
water

harvest,
20

Borehole
nearby,

13

Piped
water, 10

River
nearby, 8

Borehole
at centre,

17

Others,
16



��	
������������
�����

��

- 21 - 

=�'���>?.@A�

��	
�A�E��C�½�E 3 Ò�G����QgP�¤RD$��	
�#�no

EPQD%�Þ�-&W�R~���T�\��GRSQ���D'Ñ�ô��zG�.P

QÑèô���+,Qg

â�E��G�PQ{ô�WVE¾¿\X]eüD��b��PQ 240 km2 E 350,è+Ñ

Jû�\�«_ae��ÂÃ��\ 2006 8!no 9!GnS�cdaeg

�RD��|b�jae��PQcbcE.

Ù\x¯QeüDcd>�(WRMA)E��n

SG~�RSz/(\��#G 3 ô>Ôa

eg 

É��C��PQ��G¤oPÚÛÜ�Ý

ÞRS 350èGx�D�«�vÒÊSb7¤

�e(c 8.5)g�
É��noE�,b!n

øeE�Ó¿G�øeg

É��C9�EóY	ÝÞ�+,Qĝ E^
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