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Tab. 1 Evaluation index system of regional water saving
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Tab. 2 The planting area and full score of various sample crops
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Tab.3 The water-saving evaluation index system and grading standard of typical crop irrigation P=50% AL . m/ R
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Tab.4 The water-saving evaluation of wheat irrigation
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Tab. 5 The water-saving evaluation of maize irrigation
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Tab. 6 The water-saving evaluation of cotton irrigation
- XS . "
i g ER TR B MK SRR R j‘mfﬁﬁi; WA TR UK 4K HibTE
o 2/ 2 m’ I EY m’ ITES A L TUORE WUME S 34 4
&
& N R . . . . X ) X
T J— JNRY IR 27.25 0.80 34.06 34.06 1 0.002  0.002 0.002
REH .
LIRSS e b . . . . . .
R KA BB 5 52.05 0.56 92.95 0.75 69.71 1 0.598 0.60
B g 0.598 0.598
ZRRE KM BB 66.05 0.57 115.88 0.65 75.32 1 0.598
5 EHEX
23 FAKIFEMLEER e S 4
3 KRR E KA
AT, IR A Al K HEFRAS 4 32.70 45, T 45 Y S ARSI (3) H— ™
b FH K 48 b 45943 24.18 41, AR 55\ FH K 38 A5 15 3
yi = (xi_-xmin)/(xmax_-xmin) (3)

14.46 43, 415 HK$8 bR 1543 9.40 41, ZEA 18 Frtd
10.40 43, XI5 K PEMY A543 91.14 43, W& 11,
WA DX AT KV FE 5 S P U, 25 B PR 25 R

+ 100+ KX KK &

T 2 R FEAR B IEPRBE s oo 2min 73 90 9 FE H
e b B RO AR/ ME



Wk, % BT R K FE KA AR O ik B A

ATV AR bR IH — A Jm BB E AT LR
AR S R K B R b, RO Tll Al A
EA8
#*7 WHREASFEKILITLTKITENES

Tab. 7 The water-saving evaluation score of high water consumption

industry in Shandong Province
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Tab. 9 The evaluation index system and grading standard of

statistical analysis index
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Tab. 10 The results of water-saving evaluation for

statistical analysis index
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Tab. 11  The results of regional water-saving evaluation of Shandong Province
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Evaluation and application of regional water saving based on water quota

ZHANG Xin'?, ZHANG Baoxiang'”, LI Bing"’, WU Zhen'”
(1. Water Research Institute of Shandong Province, Jinan 250014, China; 2. Shandong Provincial Key Laboratory of Water Resources and

Environment, Jinan 250014, China )

Abstract: Water-saving evaluation is an important measure to implement the idea of “water-saving priority, spatial
balance, systematic governance, and two-hand efforts” . Research on regional water-saving evaluation mainly
focused on the construction of a water-saving evaluation index system, and statistical indexes are mostly used to
construct an evaluation index system, which is lacking in effective grading standards. China began to gradually
implement water quota management in the 1970s. A comprehensive and systematic water quota system had been
established. A set of regional water-saving evaluation index systems composed of typical investigation indexes and
statistical analysis indexes were proposed, given the problems that need to be improved in the current water-saving
evaluation. A set of water-saving evaluation standards and methods were explored and established, which was
combined with the current water quota. It was applied in the water shortage areas of north China to provide a
reference for the development of regional water-saving work.

The regional water-saving evaluation index system was established, including the agricultural water index,
industrial water index, service water index, domestic water index, and comprehensive water index, according to the
principle of representativeness, operability, and easy quantification. The agricultural water index includes water
consumption per mu of irrigated crops and water efficiency of irrigation. The industrial water consumption index is
comprised of water consumption per unit product of industrial enterprise and water consumption of ten thousand
yuan industrial added value. The service industry water consumption index is involved in water consumption per
unit of a single service industry. The domestic water consumption index includes the domestic water consumption of
urban residents, the domestic water consumption of rural residents, and the leakage rate of the public water supply
network. The comprehensive water consumption index consists of water consumption of ten thousand yuan gross
domestic product and the proportion of unconventional water use. Among them, water consumption per mu of
irrigated crops, water consumption per unit product of industrial enterprise, and water consumption per unit service
industry are typical survey indexes, and other indexes are statistical analysis indexes.

The evaluation standard of regional water-saving was also established and divided into four levels: advanced,
good, general and initial, taking the advanced value, the average value of advanced value and general value, and the
general value as three nodes. The regional water-saving evaluation results were divided into four grades according to
the total score: advanced (=90 points), good (= 80-<90 points), medium (=70-<80 points) and initial (<70 points).
The regional water-saving evaluation was scored by a percentage system. The weight of each evaluation index was
determined by the analytic hierarchy process. The grading standards of each statistical analysis index were
established based on data released by the relevant national or local administrative departments, and the full score and

actual score of each index were calculated. The grading standards of typical investigation indexes were established
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based on national or provincial water quota standards. The water consumption per mu of a single crop, the water
consumption per unit product of high water consumption industrial enterprise, and the water consumption per unit of
a single service industry were obtained through a typical survey, and the full score and actual score of typical survey
indexes were calculated. The total score of the regional water-saving evaluation was obtained by adding and
summarizing the scores of each evaluation index. The regional water-saving level was got according to the grading
standard.

The regional water-saving evaluation method based on water quota was applied to Shandong Province, and the
scores of the agricultural water use index, industrial water use index, service water use index, domestic water use
index, and comprehensive index were 32.70, 24.18, 14.46, 9.40 and 10.40, respectively. The total score of the
regional water-saving evaluation was 91.14. The comprehensive evaluation result was an advanced level of water-
saving, according to the grading standard of the regional water-saving evaluation index.

Shandong Province was short of water resources. The potential of water-saving in the industry was tapped, the
water-saving system and mechanism were improved, and the social water-saving consciousness was enhanced,
through the implementation of deep water-saving and water-control actions. The regional water-saving level was
generally at the forefront of our country. The scores of regional water-saving evaluation by using the regional water-
saving evaluation method based on water use quota from 2015 to 2020 were 90.05, 90.14, 90.73, 90.46, 90.96, and
91.14, respectively, in Shandong Province. The water-saving evaluation results were consistent with the actual water-
saving situation in the evaluation region.

Reasonable evaluation index systems, grading standards, and evaluation methods are very important for regional
water-saving level evaluation. The evaluation model combining typical investigation and water quota was proposed
to evaluate the water-saving level of water shortage areas in north China. The following conclusions were drawn.
The water-saving evaluation index system of water shortage areas in north China was established, which was
composed of typical survey indicators and statistical analysis indicators, considering the main factors such as
industrial water use and comprehensive water use that affect the regional water-saving level. The water consumption
per unit was obtained through typical investigation and effectively combined with regional statistical indicators.
Based on the national and provincial water quota standards, the classification standard of the water-saving
evaluation index combined with the water quota was constructed, which made the classification more reasonable
and eliminated the influence of the classification of each evaluation index on the evaluation result to a certain extent.
Total water consumption in Shandong Province from 2011 to 2020 showed a decreasing-increased-decreasing trend.
The water structure had not changed significantly. Among them, agricultural water consumption was the largest. It
showed a significant downward trend. In recent years, the water efficiency of Shandong Province had been
improved through deep water-saving, and the water-saving level of the industry was at the forefront of the country.
The results of the regional water-saving evaluation from 2015 to 2020 showed that Shandong Province was in the
advanced water-saving level, and the evaluation results were quite consistent with the actual situation. The regional
water-saving evaluation method based on water quota was feasible and applicable. However, it is still necessary to
study the water-saving evaluation methods in different regions of China, establish a multi-level comprehensive
evaluation index system for a whole country, and compare the water-saving levels in different regions from the time
series. To improve the reliability of basic evaluation data, it is suggested to strengthen the measurement of industrial

water, agricultural water, and service water, and constantly adapt to the needs of water-saving.

Key words: water-saving evaluation; assessment index system; grading standard; water quota; typical investigation
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