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DEFORESTATION IN THE DOKI RIVER BASIN AND ITS RUNOFF CHANGE

BEEN,
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Ikuyo MAKINO, Susumu OGAWA and Genya SAITO

lF&B OFvy (T2530085 FZIES s BiiRE 1403-1)
2E£B T, PhD. ASHHSEWMIAT (T3058604 KD ISHEEA 3-1-1)
334R R AL

Using multi-temporal satellite data, the change of land covers in the Doki River basin and its impact on hydrological
data for the past 17 years were examined. The land cover classification maps in 1986, 90, and 95 were obtained using
multi-temporal Landsat TM.  From these results, its observation data were divided into three periods: the first period
(1981-86) with the decrease of paddy fields, the second period (1987-92) with the increase of agricultural fiekds and
little urbanization and the third period (1993-97) with golf course development. Through the three periods,
deforestation had been carmried out and the ratio of forest in the basin decreased from 83 to 76 %. During the
observation period, evapotranspiration decreased by 16 % and runoff ratio increased by 1.3 times. Moreover, seasonal
profiles in evapotranspiration showed different patterns each period, which seemed to be affected by different-typed

development.

Keywords: paddy fields, evapotranspiration, runoff, water balance
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Table 2 Land cover change in Doki River using Landsat TM (unit: %)

Year Forest Urban Area Grass Bare Soils Paddy Field Vegetable Field Water
1986 82.7 0.8 0.2 0.5 4.9 10.7 0.2
1990 79.9 1.3 0.4 0.1 6.1 12.0 0.2
1995 75.9 1.4 4.6 0.2 5.0 12.7 0.2
Table 3  Change of rainfall, discharge, evapotranspiration, and runoff ratio in Doki River (unit: mm)
Period Rainfall Discharge; | Discharge; | Evaporationg Evaporation, I;:?i‘:)fcf l;(l;?;:)if
1981-1986 | 1122467 | 377x70 421+53 745+39 74539 0.33£0.05 | 0.37+0.04
1987-1992 | 1412+116 | 632+121 | 778+135 78051 634137 0.43+0.05 | 0.53+0.05
1993-1997 | 1251+26 | 564+211 | 631+167 71688 629174 0.45%+0.11 | 0.48+0.08

Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.

Table 4  Evapotranspiration using water balance method, pan evaporation and Penman’s method (unit: mm)
Period Water Balance Pan Evaporation Penman’s Method
1981-1986 70147 1208 +63 902124
1987-1992 634+37 1029+50 784125
1993-1997 629137 1107 %61 890159
Table 5 The t-test for hydrological parameters change before and after 1986
Items Rainfall | Dischargeg | Discharge; | Evaporation; | Evaporation; | Runoff Ratiog | Runoff Ratio;
Slgngi‘;‘}““ 0.05 0.05 0.05 0.0 0.0 0.05 0.01
Probability 0.03 0.053 0.03 0.30 0.15 0.07 0.01
Degree of
Freedom 8 8 6 9 10 10 9
Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.
Table 6 The F-test for hydrological parameters change before and after 1986
Items Rainfall | Dischargeg | Discharge; | Evaporation; | Evaporationy | Runoff Ratio; | Runoff Ratioy
S‘g“lgi‘;‘;““ 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Probability 0.12 0.13 0.03 0.28 0.31 0.48 0.23
Degreeof | 5 5 5 5 5 5
Freedom

Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.
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Table 7 t-test for hydrological parameters change before and after 1992
Items Rainfall | Discharge; | Discharge; | Evaporation; | Evaporation, | Runoff Ratio; | Runoff Ratio;
Significance |~ 5 0.05 0.05 0.05 0.05 0.05 0.05
Level: @
Probability 0.14 0.22 0.24 0.19 0.10 0.50 0.17
Degree of
Freedom: ¢ 6 6 6 6 6 6 6
Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.
Table 8 F-test for hydrological parameters change before and after 1992
Items Rainfall | Discharge; | Discharge; | Evaporation; | Evaporation; | Runoff Ratiog | Runoff Ratio,
Significance |~ 5 0.05 0.05 0.05 0.05 0.05 0.05
Level: &
Probability 0.07 0.41 0.26 0.29 0.09 0.03 0.17
Degree of
Freedom: ¢ 8 8 6 9 10 10 9

Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.
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