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Runoff analysis of the Blue Nile basin with modified TOPMODEL 

 
"#$%&* '()** (+,-.* 

Akihiko FUJII/Akio TADA/Haruya TANAKAMARU 

 
1. 012� �����03456789�:;�<=>?@�ABC	DEF�GH�
	IDJKL���M�N2�0/��OP����JQRSTUVM�WBXF�G�

�����	D�0Y�Z��EF[/Y���\]0 175,000km2EF�G^_�\]�

` 1/2 <abc���defPg/h�i�	jIk0lmn>a�G_opE0/H�

�����Z��J��/GIS ���J��nCXP/
q�r���stEF�

TOPMODEL J�a>uvw�xy�� !Jz=NGTOPMODEL 0 Beven P1)��=>

{|}~N�
q�r��EF�G_opE0/c������l��J��M�N2�/

TOPMODEL J�� km2OP�� km2�c�����E���b/��P2 )X��8{|n

N BTOPMC J���/��J�nNr������ TOPMODEL�J��nNGBTOPMC

E0���J�������
�n>a�X/��� TOPMODEL E0/HydroSHEDS �

��J ArcHydro �����=> !n>�P~N���vwE
�M�G���/�r

�����~����eM�� ¡¢£��¤�¥Y��¦JB`M�G  
 
 

 

 
 
 
2. GIS ������ §C�r��¡¢
£���¨J���©�ªVM�H<E/

c�����«¬�®¯l�s¬J°

±E��GYHE/���� GIS ��

��Fig.1��²³a>/¡¢£��Jª

V M � H < � n N G � g / Global 

Distribution of Plant-Extractable Water 

Capacity of Soil (Dunne)3)����OP/

SRMAX �¨JUVnNGPlant-extractable 

water capacity of soil��� PWC <´M�

<0/��OP�µ¶·�J¸¹nb�

� � + � 	 
 ¦ � � H < E F � G

TOPMODELE0µ¶·�0º»�E�¼½1�<}~>¤[/SRMAX < PWC ����¾

�¨0ina<¿VnNG�N/À®P4)0Á½ÂÃ���J�a BTOPMC �eM�¡¢

£��JÄVn>a�GH~J���ÅÆÇ	�È� T0�¨JUVnNG��ÂÃ���

Table 1 �r������eM�� ¡¢£��  

ÉÊËcÌcÌÍÎÌopÏ  Graduate School of Agricultural Science, Kobe University, ÐÑ�Ò�ÓÔTOPMODEL/
GIS/Global Distribution of Plant-Extractable Water Capacity of Soil/AVHRR Global Land Cover/����  

Water
Forest
Grass 

Shrub land 
Cropland 
Urban 

 

16 

4 

PWC(cm) 

0  100  200km

N 

TOPMODEL BTOPMC ���TOPMODEL
m Ç	��ÕÖ×R ���EsV

T 0 ÅÆÇ	�È�

SRMAX º»�ØÙÚÛ�

� ¡¢£�� ¡¢£����¦

q�r��

���E  sV ����©�ªV
���©�ªV



<n>0/WEB ZEÜÝ}~>a� AVHRR Global Land Cover5)J�aNG6 Þ[���Â

Ã
ß©� T0,k�k=1à6�¨JV2�GH�¨Já�/��©���ÂÃ\]�â�[�

��¾�� T0Jã2NGäå�����M�æç��� RMSE�¾�èéêë¾ìº��

¨Xíî�C��b�/²�ï Powell ð6)J�a> T0,k¤�¥ m JñVnNG  

3. ��òó _opE0/��J 13 ����


�n���©�¡¢£��JªVM����

TOPMODEL </���E¡¢£��J�s<

M� TOPMODEL����s�r�����=

>�� !Jz=NGôIk<n>/äå���OPõ�ö®ð��[ã2Nu¾�^

÷	�¤�¥ø¾�^µ¶·�J�aN7 )Gäå��0��ùú� Roseires :û�üE�

u¾�^��J�aNGr���æçý®9þ��0^vwEF[/1982 �à1997 ��

16 �®JÄVy®<nNGêë��e�<n> RMSE < RE���êë�J�aNGTable 

2 �Y�òóJ�M�Ä���¤a> VIC r��J�a>�� !Jz=Nòó 7)d�n

N�G�s�r��<��� TOPMODEL ��	E0/����ìX�[
�¬X�aGH

~0���®
q�l��¬Jr��¡¢£���°±nNòóEF�<�P~�G

VIC r��<��� TOPMODEL J�	M�</��� TOPMODEL � RE Xc�T��n

>a�GH~d�	ý�
�¬������n>a�GFig.3 0��� TOPMODEL ���

òóEF�G6������æçêëXc�a��ta>0/r������[d���

���h�����XF=N<�P~�G����ôäåü�XfgO 10 üEF�H

<C�	j8ôIk����J��M�</��S�CæçòóX�P~N< �G  

 

 

 

 

 

 
 

 

 

4. ¤f[� ��� TOPMODEL J�����Z�����n/uvw�xy�� !J

z=NGY�òó0��S�EF[/	jIkX!na���"#$��¤a>/GIS �

�����XKLEF�H<X%&}~NG  
'�j( 1) Keith J Beven�1997�)Distributed Hydrological Modelling Application of the TOPMODEL 
Concept/pp.31-39, 2) Ao, T. Q./K. Takeuchi and H. Ishidaira �2000�)Hydrological simulation of the Mekong 
basin by BTOPMC/Proc. Workshop on Hydrologic and Environmental Modelling in the Mekong Basin/Mekong 
River Commission/Phnom Penh/11-12 September 2000/pp.1-12, 3) ORNL DAACGURL)http://daac.ornl.gov/, 
4)Nmns Bandara Nawarathna/So Kazama and Masaki Sawamoto�2002�)Improvement of calibration procedure 
of the block wise TOPMODEL with Muskingum-Cunge routing method using sub basins simulated results: 
Application to part of the lower Mekong river basin, Proc. 13th congress the APD/IAHR, 1,pp. 540-545 5)Global 
Land Cover Facility URL)http://glcf.umiacs.umd.edu/data/landcover/, 6) *$)+/,-.�1979�)��
r��V��í�ï/ð/01cÌ23op4�#/5 22 6/B2/pp.209-224, 7) 7_8�2007�)��
���Z��J�<nN
q�	9�r���eM�op/ÊËcÌ�:;j  

Table 2  !òó  

r�� RMSE�106m3/d� RE�<�

�s�r�� 87.1 53.7

���TOPMODEL 76.7 45.1
VICr�� 73.9 61.2

Fig.2 =>?@�=A;òó  


