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LAND COVER CHANGE AND DISCHARGE FLUCTUATION IN THE DOKI RIVER

WEHFA, NINE”, Fkmxth™
Ikuyo MAKINO’, Susumu OGAWA “'and Genya SAITO"

Abstract: Land cover change and discharge fluctuation for the past 12 years in the Doki River catchment
were examined using multi-temporal satellite data. This catchment is composed of mainly forest and
some agricultural fields along the streams, the ratio of which is more than 10 % of the total area. Using
the multi-temporal satellite data, Landsat TM, in 1986 and 1990, approximately 3 % of the total area had
changed from forest to the agricultural fields during this period. From the water budget from 1981 to
1992 in the catchment, evapotranspiration decreased and runoff ratio increased. Short-term water
budget led to monthly evapotranspiration before and after 1986, which showed the evapotranspiration in
April and Qctober decreased. Such change means agricultural activities, seeding and harvest. Moreover,
statistical tests for hydrological data before and after 1986 showed that runoff ratio increased
significantly with its significant level of 0.05. Therefore, one of the factors that caused the increase of

runoff ratio in the catchment should be the land cover change from forest to agricultural fields.

Keywords: agricultural fields, deforestation, evapotranspiration, Landsat TM, runoff ratio
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1) HRF—F RUBRA Table 1. Satellite data used
ARHBOBFEICIRET I bRV KB Sl
atellite Date
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(Brutsaert, W,,1982).
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Table 2. Land cover change in Doki River using Landsat TM (Unit: %)

Year Forest Paddy Field | Vegetable Field Bare Soils Grass Urban Area Water

1986 88.4 6.1 4.2 0.0 0.0 0.7 0.6

1990 85.5 5.6 6.2 1.1 0.2 0.9 0.5
Table 3. Change of rainfall, discharge, evapotranspiration, and runoff ratio in Doki River (Unit: mm)

Period | Rainfall | Discharge; | Discharge; | Evaporation; | Evaporation; | Runoff Ratio; | Runoff Ratior

1981-86 | 1122+67 37770 422153 745£39 70147 0.33%£0.05 0.37+0.04

1987-92 | 14124116 | 632121 778+135 780+51 634£37 0.43%£0.05 0.53%0.05

Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations. Runoff ratios are dimensionless.

Land classification map
in 1986

Fig. 2. Land cover change in Doki River using Landsat TM in 1986 and 1990
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Table 4 Evapotranspiration change using water balance, pan evaporation and Penman’s method. (Unit: mm)

Period Water Balance Pan Evaporation Penman’s Method
1981-1986 701+47 1208*63 902+24
1987-1992 634£37 102950 784+25

Note: All the mean values are added by the standard errors.
Table 5 The t-test for hydrological parameters change before and after 1986
Items Rainfall | Discharge; | Discharge; | Evaporation; | Evaporation; | Runoff Ratio; | Runoff Ratio;
Significance | ) s 0.05 0.05 0.05 0.05 0.05 0.05
Level
Probability 0.03 0.053 0.03 0.30 0.15 0.07 0.01
Degree of 8 8 6 9 10 10 9
Freedom
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 | Discharge; | Discharge; | Evaporation; | Evaporation; | Runoff Ratio;, | Runoff Ratio;
Significance |, 0.05 0.05 0.05 0.05 0.05 0.05
Level
Probability 0.12 0.13 0.03 0.28 0.31 0.48 0.23
Degree of
Freedom > 3 > 3 > 3 3
Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.
Table 7 Correlation between hydrological data in Doki River during 1981 and 1986.
1981-86 Year Rainfall | Discharge; | Discharge; | Evaporation, | Evaporation; | Runoff Ratio, | Runoff Ratior
Year 1
Rainfall -0.46585 1
Dischargeg | -0.7752 | 0.838371 1
Discharge, | -0.8992 | 0.714307 | 0.883652 1
Evaporationg | 0.595527 | 0.204412 | -0.36222 | -0.36542 1
Evaporation; | 0.351693 | 0.615039 | 0.194751 | -0.11249 | 0.701954 1
Runoff Ratiog | -0.82936 | 0.733203 | 0.98087 | 0.900279 -0.5077 0.026696 1
Runoff Ratio, | -0.92985 | 0.358682 | 0.67483 | 0.908205 | -0.59852 -0.514 0.761551 1
Note: The subscripts G and T represent Goyo Bridge and Tsunekane Bridge observatory stations.
Table 8 Correlation between hydrological data in Doki River during 1987 and 1992.
1987-92 | Year Rainfall | Discharge; | Discharge; | Evaporation, | Evaporation; | Runoff Ratio; | Runoff Ratior
Year 1
Rainfall -0.38477 1
Discharge; | -0.05426 | 0.933809 1
Discharge; | -0.44072 | 0.995929 | 0.917756 1
Evaporation, | -0.9146 | 0.210948 | -0.15273 | 0.243563 1
Evaporation; | 0.718403 | -0.72504 | -0.58344 | -0.78417 -0.40868 1
Runoff Ratiog| 0.25021 | 0.76739 | 0.941891 | 0.743499 | -0.45367 -0.39773 1
Runoff Ratioy | -0.58972 | 0.952273 | 0.82946 | 0.975074 | 0.364213 -0.89425 0.633463 1

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