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Ecological water use and the estimate method
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technology University of Agriculture and Forestry, Yangling » Shanxi 712100,China). Acta Ecologica Sinica,2003.23(6) :
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Abstract : Great attentions have been paid on ecological water use in recent years,but a lots of questions are
still unsolved, such as confusion in definition of ecological water use. At first we redefined ecological
water use as water resources demand for maintaining the special structure, process and services of
ecosystems. Estimating methods of ecological water use were reviewed for four ecosystems whose
ecosystem functions are closely pertain to water available: such as river, vegetation, wetland and urban
etc. After comprehensively analyzing the studies on ecological water use published so far. three problems
has been realized as follows: (1) It is difficult to find a universal methods satisfying to all regions and
conditions. Previous studies have showed that different methods employed to estimate ecological water use

have some limitations, but they are practicable methods for special area and ecosystem. So improving
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estimation of ecological water use should develop more accurate and comprehensive methods for specific
region and target. (2) Mechanism of ecological water use is not well understood, including many processes
that controlling water balance and cycles of ecosystems. Previous researches generally replace ecological
water use with vegetation grown water use and fishes and other animals’ protection water, which is hard
to represent the actual status of ecosystem water requirements. (3) The spatial scale considered is too
large to be difficult to having a detailed and accurate understanding of the basic situation, ecological
condition and water resource of the studied area. So the accuracy of data and the adaptability of result are
inevitably degraded. In conclusion, future studies should integrate point monitoring with area investigation
simultaneously, and focus mechanism study so as to increase practicability of ecosystem water use for
protecting eco-environment.
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Table 1 Tennant method for prescribing instream flow
R B4 (Wetted perimeter regimens for fish, wildlife, recreation and related
method) . environmental resources
| 10~3 ) U~9 )
% ) (% )
. ( ) Recommended Recommended
base flow base flow
’ Description regimens regimens
. of flows (Oct. ~Mar. ) (Api. ~Sep.)
(Percent of (Percent of
’ average average
annual flow)  annual flow)
R Flushing or maximal 200 200
Optimum range 60~100 60~100
’
Outstanding 40 60
) ° Excellent 30 50
0
20% ’ Good 20 40
o Fair or degrading 10 30
R2CROSS ¥ R Poor or minimum 10 10
, Severe degradation 0~10 0~10
s 1 /s
o 3 o
b ’
2,
3.1.3 s
2 R2CROSS )
’ Table 2 The criterion of determine the lowest flow by
’ R2CROSS
o , ( )Upside  ( ) %) ( /)
breadth Average Rate of
. Average
of river depth of wetted
27] . . flow rate
o N channel river water perimeter (%)
(feet/sec. )
R (feet) (feet)
1~20 0.2 50 1.0
b
21~40 0.2~0.4 50 1.0
: 41~60 0.4~0.6 50~60 1.0
’ ’ 61~100 0.6~1.0 >=170 1.0
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Table 3 Application of ecological water use (EWU) research in China
0/
Ecological . %)
Water resources  Ecological
Research area Type of water use water use ) . Reference
(X10%m?®)  water use ratio
(X10%m?)
. . River system EWU 124 419. 4 0.3 [27]
Hailuan he Basin
Water
20.5 0.2 0. 34 29
East Liaohe Basin  course system and floodplain land EWU ° 6 [29]
Natural ecological Conservation and 480. 8 2344 0.21 [35]
Northwest area e X . .
artificial ecological construction EWU
Natural
173.1 945 0.1 3
Xinjiang area and artificial ecosystem EWU ! ’ 8 [37]
. . Middle course oasis shelt forest and 7.7 28.1 0. 27 [41]
Heihe Basin .
downstream natural desert oasis
* Ecological water use ratio is the ratio of EWU to local water
resources
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