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Study on water security diagnoses and countermeasure of
the Weihe River

\ 1.2 . 1 H H 1,2
PEN G Shao-ming “ ,HUAN G Qiang" , YAN G Li-bing
(1 Xi’ anUniversity of Technology, Xi’ an, Shaanxi 710048, China;
2 Yellow River Engineering Consult Co. Itd, Zhengzhou, Hen' an 450003, China)

Abgract : In view of the problem of water system safety and the water resources utilization of Weihe
River ,the system criss of Weihe River and the process of its diffusng and emergence were studied ,then
the key factors of causng the crisssand their reciprocity were investigated so as to filtrate factors affecting
the water system safety to build water safety indexes on Weihe River. Furthermore,the multi-layer and
multi-objective fuzzy integrative eval uation model was constructed and euclid distance method was intro-
duced into the safety object evaluation to analyse water system safety of Weihe River by evaluating every
single safety object. The result of evalution isthat Weihe water system is unsafe and the main factor isin-
sufficiency of water resources. According to the analyss result ,a series of measures are given to improve
the water system safety of Weihe River.

Key words: Weihe River basn;water system security ;security diagnoses;multi-object eval uation mod-
el ;water resources utilization
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1
Table 1 Index system of water system security evaluation in We he River

Security object Guide line Index
(m3 ) Water resource per human

(m3/ hm?) Water resource per hm?
Runoff index
Aridity index
( m?3) Available quantity

Water resource quantity

Water resource security (%) Ratio of water shortage
(%) Proportion of industrial water shortage
Degree (%) Proportion of agricultural shortage
Water utilizing coefficient of agriculture
(%) Water reiteration ratio industry
( hmP) Disaster area per annum
Stuation of disaster ( ) Disaster population per annum

(%) Food disaster frequency
( ) Standard of embankment
(%) Ratio of high disk reach
(t) Pollution drainage
(%) Fulfill ratio envtironment water demand

(%)
Fulfill ratio of minimum environment water demand in riverway

Water entironment (%) Proportion of disqualification
Environment and zoology ( m?3) Groundwater overtaking

Ratio sewage to flow up

Flood disaster
Risk flood disaster

(' hm?3) Areaof natura lake
Water zoology (%) Ratio of protect marsh
(cm) Depth of fill up per annum
( m?3) Water quantity of hoarse taking
(%) Shrinking ratio of reach

Status quo of fill up

Riverway fill up
(%) Ratio of hoarse taking

Hoarse bringing and taking (kg/ m®) Sand contain in flood season
(%) Vegetation cover ratio
(t/ (km? - @)) Corroson modulus
Loss of water and soil Status quo and treatment (km?) Areaof water and oil lose
(%) Treatment ratio

2.1
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2
Table 2 Egenvaue of water system security evaluation index in Weihe River
Index Ideal value Factual value
(m3/ ) Water resource per huamn 2300.0 308.0
(m3/ hm?) Water resource per hm? 1400.0 2 610.0
Run off index 0.3 0.18
Aridity index 1.20 0.87
( md) Available quantity 60.0 34.0
(%) Ratio of water shortage 3.0 15.0
(%) Proportion of industrial water shortage 0 5.0
(%) Proportion of agricultural shortage 5.0 18.0
Water utilizing coefficient of agriculture 0.7 0.43
(%) Water reiteration ratio industry 80.0 40.0
( hm?) Disaster area per annum 0 9.1
( ) Disaster population per annum 0 40.0
(%) Food disaster frequency 1.0 5.0
( ) Standard of embankment 100 20
(%) Ratio of high disk reach 5.0 30.3
(t) Pollution drainage 2.0 8.0
(%) Fullfil ratio environment water demand 100.0 73.2
o (%) . 100.0 81.1
Fullfil ratio of minimum environment water demand in riverway
(%) Proportion of disqualification 5.0 60.0
(' md® Groundwater overtaking 0 5.6
Ratio sewage to flow up 0.05 0.135
(' hm?) Areaof natura lake 135.0 30.0
(%) Ratio of protect marsh 100.0 68.0
(cm) Depth of fill up per annum 0 6.0
( m®) Water quantity of hoarse taking 3.2 3.15
(%) Shrinking ratio of reach 0 22.0
(%) Ratio of hoarse taking 100.0 85.0
(kg/ m®) Sand contain in flood season 30.0 50.0
(%) Vegetation cover ratio 35.0 22.3
(t/ (km? - @) Corroson modulus 2 000.0 5000.0
(km?) Area of water and soil loss 2.0 10.36
(%) Treatment ratio 75.0 24.96
1990 2000 )

Note: The real numerica valueinthetableis statistic valuefrom 1990 to 2000 in Weihe basin and ideal valueisadopted from the target val-
ue of Wehe key planning in the near future.
3

Table 3 Evaluation results of water system safety objectsin Weihe Basin

SHfety object Scfety object
Water resource safety 0.530 8 Sediment in watercourse 0.613 2
Food disaster 0.620 4 Water and soil loses 0.593 2
Envtironment 0.589 3
3 : (AHP)
: 0.5; (AHP)
13 ” 5
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