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Management-oriented ecological water requirement for wetlands in the Yellow
River Delta

CUI Bao-Shan, LI Ying-Hua, YANG Zhi-Feng  (School of Environment, Beijing Normal University, State Key Joint
Laboratory of Environmental Sitmulation and Pollution Control, Beijing 100875, China). Acta Ecologica Sinica,2005,25(3) :606~614.

Abstract . On the basis of theories and computation methods for ecological water requirement, the definition of the ecological
water requirement for wetlands, the water needed by the wetland to maintain the ecosystem’s diversity and the ecological
characters, is proposed in this paper. It includes the water required by the wetland soil, the vegetation evapotranspiration, the
fish breeding, the habitat, and the sediment transportation. Due to the unique geographical location and climatic characters,
there are various natural resources and complex biodiversity in the Yellow River Delta. During the recent years, however, the
local ecological environment has being threatened by human activities. This seriously affected the sustainable development of
local economy because it resulted in serious shortage of water resources, water pollution and abatement of biodiversity. On the
basis of practice in the natural reserve and the important claim of Ramsar for “wise use” of wetland in which ecological
characters need to be reserved, a set of management objectives for the wetland reserve of the Yellow River Delta is proposed.
The objectives include protecting the ecological system and the waterfowl resources in the new wetland, renewing biodiversity
and maintaining the function of the ecological system. In this paper, the ecological water requirement for wetlands in the
Yellow River Delta is classified into three classes, i.e. , the minimum water requirement, the moderate water requirement, and
the perfect water requirement. They correspond to the basic, moderate and perfect management goal for wetland nature
reserve, respectively. By means of a correlation analysis between the wetland biology and water and an equation for computing
water requirement, matching the different levels of management objectives, the ecological water requirements for the wetland
natural reserve of the Yellow River Delta is estimated, and several means to fulfill the water requirements is proposed. The

result shows that the minimum, moderate and perfect water requirements are 40. 95X 10°m”, 52. 45X 10°m?® and 67. 93 X 10°m’
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if the water required for sediment flushing is not considered in the wetland natural reserve of the Yellow River Delta. The
amount will be 190. 95X 10*m®, 202.45 X 10°m?® and 217. 93 X 10°m? if the water required for sediment flushing is included.
Those values are 48%, 58% and 76% of the available ecological water quantities observed in the lower Yellow River in the
1950s.

Key words : wetlands ; ecological water requirement; management; Yellow River Delta
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Fig.1 The position diagram of the state nature reserve of the Yellow River Delta
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Fig. 2 Inter-annual runoff changes of Lijin hydrological monitoring
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Table 1 Key points and indices of the wetland management based on the management purpose
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1 (3 48 ) The maintenance of Water depth, level and flow Least water depth, suit water depth, flow changing curve, flow changing

function and process of ecosy-
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Table 5 The equation for computing the ecological water requirement of wetland
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Style of water .
, Formula Explaination
requirement
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water requirement

3% 3t + ;T K
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water requirement
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Biological habitat

water requirement
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dW, is the vegetation water requirement, A (¢)is the area of wetland vegetation,

ET,. 1s the evapotranspiration value, ¢ is time
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Qt is the soil water requirement, a is the percent of field capacity or saturated water

content, decided by the soil style of study region, Ht is the thickness of soil, Az is

the area of wetland soil
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dW, is the biological habitat water requirement, A(¢) is the wetland area, % is the

percentage of water surface area, H(¢) is the water depth, ¢ is the water exchange

period of the estuarine wetland water body
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Table 6 Parameter calculation of the vegetation evapotranspiration water requirement
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Table 8 Different grades of the ecological water requirement for the wetland nature reserve of the Yellow River Delta (X 108m?®)
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Habitat water requirement ;@ Sand transport water; ®Ecological water requirement for the wetland nature reserve of the Yellow River Delta;©
Not contain sand transport water ; {0 Contain sand transport water; {DMinimum water requirement; (2 Moderate water requirement; {13 Perfect

water requirement ; {&Normal flow period ; @9Breeding period ; (®§Flooding period ; @D Whole year
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