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Study AreaStudy Area

Bandung Basin is a part of West 
Java, Indonesia 

The area, look like a cup with is surrounding 
with the mountain

There are heavy rainfall; as an upper part of 
watershed area, the rainfall around 4000 mm 
annually

The climate affected by monsoons and 
orographyc rainfall

a

ba < b



Methods

• Estimation:
»Rain intensity 
»Evapotranspirasi
»Runoff

• Spasial correlation:



Step of rain intensity estimation
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The formulation tend 
to power law

Empirically approach 
of rainfall duration 
and rain intensity 
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The result of rain intensity 
estimatation

Empirical estimating the rain 
intensity from 19 rainfall 
stations; with coordinates

Referred to Mononobe
method and formulae: it is 
tend to power law

Estimate by least square 
correlation: 

I =1,41(R)0,55 and R2 = 0.57



The origin of Mononobe formulae
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Rainfall intensity isohyet

The technical of 
intensity isohyet
building

Accompanied 
with bandung
land cover image 
by technology 
GIS



Land cover image

LANDSAT 7 
ETM+ composite 
image bands 452 
processing

Classification by 
unsupervised 
classification
using maximum 
likelihood method



Evapotranspiration image 
Based on Penman 
method:  EP = [W x ()] + 
[(1 - W) x Ea]  

After LANDSAT 7 ETM+ 
image band 6 and 
calculating and 
estimating the spatial 
land temperatur, air 
temperatur, air humidity, 
actual and saturate 
water vapor pressure, 
evaporation and it 
energi

Over land cover and 
land texture 



Surface Maximum Runoff image 

Based on  Rational 
method and formulae: 
Q = C . I . A 

After estimating the 
runoff coefficient C as 
a function of land 
cover image, land 
texture, land slope 



The relations

• All the relation analysis spcially by technology 
GIS. of obtained from the spatial correlation by 
ArcGIS. 

• The relation of rain intensity - runoff is shown by 
the correlation coefficient R = 0.62; that mean 
there is good enough correlation; 

• the relation of intensity – evapotranspiration by 
R = -0.19, mean that no good correlation of 
intensity – evapotranspiration; 

• the relation of evapotranspiration – runoff by R = 
0.06, mean no correlation of evapotranspiration
– runoff. 



Resume
• The spatial relation of :
• rain intensity – runoff positively good enough; 

mean the decreasing rain intensity will followed 
the decreasing runoff coefficient. 

• rain intensity – evapotranspiration negatively no 
good; mean there are very small negative 
change of intensity will influence the 
evapotranspiration. 

• evapotranspiration - runoff positively no good; 
mean there are very small positive change of 
evapotranspiration will influence the runoff.
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