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Table 1

Sengguruh dam Sutami dam 

Mt. Semeru 

Lesti R.Basin 

Brantas R. 

Tawangrejeni 

Fig. 1 Lesti River basin 

Year

110066mm33

Gross Storage 

Effective Storage 

Dredging 

1988

Gross 
Sedimentation 
ratio:89.2% 

Fig. 2(a) Reservoir sedimentation of Sengguruh dam
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Fig. 2(b) Reservoir sedimentation of Sutami dam 

Fig. 3 Observation sites in the Lesti River basin
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Fig. 4

1997 6
ADEOS AVNIR

Table 
2

Date Article Location 
2002, 
Oct. 

Setting up of micro rain radar Malang (JASA TIRTA I) 

2003, 
Feb. 

Measurement of water 
discharge and turbidity by using 
ADCP, turbidity meter and etc. 

Tawangrejeni 

2003, 
Oct. 

Setting up the rain gauges and 
erosion depth measurement 
poles 

Tawangrejeni, 
Poncokusumo,  
Gedog Wetan 

2003, 
Dec. 

Turbidity measurement Wajak, Poncokusumo, 
Tawangrejeni 

2004, 
Mar. 

Data collection of rainfall and 
erosion 

Poncokusumo, Gedog 
Wetan, Tawangrejeni 

2004, 
Nov. 

Setting up the more rain gauges 
and erosion depth measurement 
poles 

Argosari, Srimuryo 

2005, 
Mar. 

Measurement of water 
discharge and turbidity, data 
collection  

Genteng, Tawangrejeni, 
Wajak  

2005, 
Jul. 

Brantas River Workshop at Batu 
city  

Batu

2005, 
Nov. 

Data collection Poncokusumo, Gedog 
Wetan, Tawangrejeni, 
Argosari, Srimuryo 

2006, 
Mar. 

Measurement of water 
discharge and turbidity, data 
collection 

Genteng, Tawangrejeni, 
Wajak 

2006, 
Sep.

Workshop of the research at 
JASA TIRTA I Corporation and 
data collection 

Malang (JASA TIRTA I), 
Poncokusumo, Gedog 
Wetan, Tawangrejeni, 
Argosari, Srimuryo 

Table 1 Outline of the observations 

Fig. 4 Land cover classification in the Lesti River basin

 ETM+ AVNIR MODIS 
Platform LANDSAT7 ADEOS TERRA/AQUA
Launch 1999 1996 1999/2002 
Orbit Near polar, sun synchronous 
Altitude(km) 705 797 705 
Swath(km) 186 80 2300 
Resolution(m) 30 (15) 16 250 (500,1000)
Band 7 4 36 
Red band(mm) 0.63-0.69 0.61-0.69 0.62-0.67 
NIR (mm) 0.76-0.90 0.76-0.89 0.84-0.88 
Used scene May 22, 2002 June 4, 1997 36 (Jan.2002-)

Table 2 Inter-comparison of the sensors 
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Fig. 5

Fig. 6

Fig. 5

TERRA MODIS
(Moderate Resolution Imaging Spectroradiometer

NDVI Normalized 

Difference Vegetation Index
Fig. 7

Fig. 8

Oct. 2003 July 2005

Rainy Dry Rainy

Fig. 5 Seasonal change of the condition of the farmland cover

Oct. 2002  Dry Feb. 2003  Rainy Dec. 2003  RainyOct. 2003  Dry 

Oct. 2004  Dry Mar. 2004  Rainy Mar. 2005  Rainy Nov. 2005  Rainy

Fig. 6 Seasonal change of the condition of the farmland 
cover from 2002 to 2005

May, 2002 July, 2002 Aug. 2002

Oct. 2002 Dec. 2002 Mar. 2002

Fig. 7 Seasonal Variability of NDVI (Normalized 
Difference Vegetation Index) (TERRA/MODIS, 250m 
resolution)
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Fig. 9
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Fig. 9 Outline of the observed results concerning to 
the soil erosion 

Fig. 10 Observed water discharge and turbidity at 
Tawangrejeni in 2003
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Fig. 11 Sediment transport rate evaluated by the observed water discharge and turbidity at Tawangrejeni

Fig. 12 Schematic view of surface and subsurface flow
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2rFce wfs (10) 

Fig. 13 Relationship between rainfall intensity 
measured by rain gauge and impact energy work of 
rain drop per 1mm amount of rainfall

Fig. 14(a) Comparisons between calculated and 
observed water discharge and turbidity in 2003 flood 

( 9.0 , 2.0 , 002.02.0K )

Fig. 14(b) Comparisons between calculated and 
observed water discharge and turbidity in 2005 flood 

( 9.0 , 2.0 , 002.02.0K )

Fig. 15 Seasonal change of the erodibility of the top 
soil (right) and NDVI (left) 
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Fig. 17 Comparison between calculated and observed 
accumulated sediment volume in the period from 
March 2005 to October 2005

Fig. 18 Relationship between Manning’s roughness 
coefficient and NDVI (NDVI value is obtained from 
the satellite data taken in December 2002).

Fig. 16(a) Comparison between calculated and observed 
long term water discharges at Tawangrejeni from 
October 2004 to October 2006 

Fig. 16(b) Comparison between calculated and observed 
long term turbidity at Tawangrejeni from October 2004 
to October 2006 
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Fig. 20(a), (b)

NDVI Manning
Manning
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Table 3
NDVI Manning

Fig. 19 Distribution of roughness coefficient evaluated 
by using eq.(16) in the Lesti River basin (NDVI value 
is obtained from the satellite data taken in December 
2002).
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Fig. 20 (a) Comparisons between calculated and observed water discharge and turbidity at Tawangrejeni in the 
period from 0:00, Nov. 21, 2003 to 0:00, Nov. 24, 2003

NDVI - n 1.0n 5.0n 8.0n

Discharge 11.9 35.9 20.1 47.5

Turbidity 550.1 1860 1458.3 1315.4

Table 3 Root Mean Square Error (RMSE) for different 
roughness coefficient
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Fig. 20 (b) Comparisons between calculated and observed water discharge and turbidity at Tawangrejeni 
in the period from 0:00, Sep. 19, 2005 to 0:00,Sep. 20, 2005
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Rainfall and Sediment runoff in the Lesti River Bain, Tributary of the Brantas River 

Hajime NAKAGAWA, Yoshifumi SATOFUKA*, Satoru OISHI**, Yasunori MUTO, 
Takahiro SAYAMA, Kaoru TAKARA and Raj Hari SHARMA*** 

* Graduate School of Agriculture, Kyoto University 
** Interdisciplinary Graduate School of Medicine and Engineering, University of Yamanashi 

*** Graduate School of Engineering, Kyoto University 

Synopsis 
     Intensive and continuous observations on sediment yield and transport are conducted in the Lesti 
River Basin, a tributary of the Brantas River, Indonesia. This report presents the observation results of 
raindrop characteristics investigated with Micro Rain Radar (MRR), seasonal and inter-annual land cover 
change detected by remotely sensing, soil erosion measurements with staves installed at different land 
covers, river discharge and velocity measurements with Acoustic Doppler Current Profiler (ADCP), and 
sediment turbidity measurements at the outlet of the Lesti River. Our motivation of these integrated 
observations is to understand all the processes from sediment yield to transport with the consideration of 
human impact such as cultivation, deforestation, and sand mining. 

Keywords: rainfall runoff, sediment runoff, vegetation index, Brantas River, observation, modeling
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