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Fig. 1 The water resource division map of the Yellow River Basin
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Fig. 2 The spatial distribution of annual minimum plant water requirements of highland ecosystem in the Yellow River Basin
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Fig. 3 Average annual minimum plant water requirements for different divisions in the Yellow River Basin
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Fig. 4 The monthly minimum plant water requirement and water deficit from April to October in the Yellow River Basin
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Fig. 5 The districts of annual minimum plant water shortage of highland ecosystem in the Yellow River Basin
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Fig. 6 Annual minimum plant water deficit amount of different divisions s the Yellow River Basin
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Minimum Plant Water Requirements and Variation of Highland
Ecosystem in the Yellow River Basin

ZHANG Yuan!' 2, YANG Zhifeng'
(1. School of Environmental Sciences, State Key Laboratory of Water Environment Simulation ,- Key Laboratory for
water and sediment sciences of Ministry of Education , Beijing Normal University, Beijing 100875, China;
2. Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: We calculate the minimum plant water requirements for highland ecosystem in the Yellow River
Basin, and analyze their spatio-temporal variation by using the remote sensing data and Meteorological data as
input. Moreover, we estimate the plant water shortage in the Yellow River Basin, which is caleulated by com-
paring minimum plant water requirements with the actual plant water consumption. The actual plant water con-
sumption of highland ecosystem was estimated with the soil water balance model. The results indicate that the
minimum plant water requirements for highland ecosystem in the Yellow River Basin are about 268 mm and the
relative water shortage is about 9.19 mm during the growth season (from April to October). Both the minimum
plant water requirements and water shortage change gradually with the growth of vegetation during the growth
season. The minimum plant water requirements come to the maximum on July, and water deficit occurs mainly
from April to July. The differences of the minimum plant water requirements among regions are also obvious.
The plant water requirements increased gradually from the north to the south and the west to the east, except
that the plant water requirements is high in Hetao Plain and Huangshui Watershed. The plant water shortage
area locates in the northwest of the Yellow River Basin, and is about 13% of the total watershed area. The min-
imum water requirements for different kinds of vegetations are different. The water requirements of deciduous
broad-leaf forest (equal to 412 mm) is the maximum among the minimum water requirements of all kinds of veg-
etation lived in the Yellow River Basin, and the others is deciduous coniferous forest {374 mm), crop (324
mm), mixed crop-grass (281 mm), shrub (269 mm), grass (232 mm) and alpine tundra (202 mm) in turn.
The water shortage of shrub is the maximum among the minimum water shortages of all kinds of vegetation lived
in the Yellow River Basin, which is 22 mm, and the others is crop (13 mm), grass (5 mm), deciduous conifer-
ous forest and deciduous broad-leaf forest (4 mm), mixed crop-grass (1.3 mm) and alpine tundra (0 mm) in

turn.

Key Words: plant water requirements; highland ecosystem; spatio-temporal variation; the Yellow River Basin



