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Figure 1 A schematic diagram of transboundary river water distribution
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Figure 2 Calculation flow chart and method of transboundary river water distribution
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Table 1 Original data for the calculation of a new scheme of Yellow River water distribution
- ; L ] ] IEE[R
PN Hi )i A TH SESH L vt o) AR Fit
2008 4E /K /4 m? 13.82 0.24 34.46 41.76 75.24 33.18 46.95 5422 76.37 7.30
2009 4E /K /A2 m? 12.54 0.25 33.91 40.76 81.03 32.19 4521 57.77 80.25 8.66
2010 4E /K A2 m? 12.07 0.25 34.30 38.49 80.96 3525 43.93 58.18 81.28 10.15
2011 AE KA m 12.15 0.24 37.21 40.27 83.14 39.03 4537 65.30 84.96 13.60
2012 4E K AL 10.09 0.26 36.55 41.31 76.51 39.42 49.53 70.75 87.90 6.80
2013 4F FH/K M2 m? 10.56 0.36 34.70 42.67 85.45 40.60 51.30 70.45 87.19 3.47
2014 4E K BAL m® 10.50 0.33 33.97 42.55 83.67 40.89 51.14 63.26 98.37 6.38
2015 4F K /AL m? 10.78 0.34 33.26 42.50 79.34 43.47 51.63 60.93 104.61 5.19
2016 4F 7K /AL m? 11.24 0.24 33.43 39.85 76.23 44.65 51.10 60.46 91.99 3.71
2017 K &AL m? 11.17 0.21 33.78 40.95 74.97 44.79 52.68 65.32 90.92 2.30
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Table 2 Water distribution and weight calculation under two water distribution schemes (10°m’)

) ; ) - s ; IOE|A A
I3KIT R Hig o Tl TH B0 iy ] | IIFS e e

@ # ML arK
14.10 0.40 30.40 40.00 58.60 43.10 38.00 55.40 70.00 20 0.40

PIE P
RRELR KT

© &R A 10.92 0.26 26.49 45.04 68.40 39.39 47.55 51.53 77.48 2.94 0.60

AR KK
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Table 3 Water distribution and weight calculation under six water distribution schemes (10° m’)
3K TT % Hilg o mWil W TE OWEEy e Bl WE ik A B
(OF 3 WIC Y GIE v 1451 041 3129 4117 6032 4436 3911 57.02 7205 36024 0.170
@ PR AR BRIk 37K 1071 025 2599 4421 67.13  38.66  46.67 5058  76.04 36024 0.255
Q) ISR A 437K 995 1.56 3854 1133 21.04 6155 5326 73.10 8991 36024 0.130
@ F2 1B [X. GDP H )43 7K 790 088 17.81 1039 3334 4436 57.67 79.35 108.54 360.24 0.090
(5 Fe el DX sk 1A R ELAP) 437K 6897 770 6489 2329 6842 4400 6040 16.40 6.17 36024 0.080
© e B AR B R Ak 999 021 3294 3812 7425 31.88 43.51 53.70  75.64 36024 0275
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Table 4 Final calculation results of the new scheme for the distribution of Yellow River water with 37 billion m® volume
N ; - . ) , it \
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f He/AZ m?
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Table 5 Final calculation results of the new scheme for the distribution of Yellow River water with 30 billion m® volume
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A method of water distribution in transboundary rivers and
the new calculation scheme of the Yellow River
water distribution

ZUO Qiting"?°, WU Binbin', ZHANG Wei?*?, MA Junxia'
(1. School of Water Conservancy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Yellow River Institute
for Ecological Protection & Regional Coordinated Development, Zhengzhou University, Zhengzhou 450001, China;
3. Zhengzhou Key Laboratory of Water Resource and Environment, Zhengzhou 450001, China)

Abstract: The problem of transboundary river water distribution is related to river health, human -
water relationship, regional coordinated development, and security and stability of societies. Water
distribution of the Yellow River is one of the major difficulties faced in the implementation of the
Yellow River national strategy, which is related to the national economy and people’ s livelihood.
At present, there are many studies on transboundary river water distribution in China and
internationally, but accurate and reasonable conclusions have yet to be reached. The 1987 water
distribution scheme for the Yellow River has been implemented for more than 30 years and
changes are urgently needed. In this study, through data collection and analysis of a large amount
of literature, the thoughts, principles, and rules of water distribution in transboundary rivers were
summarized, and a set of systematic calculation methods of water distribution in transboundary
rivers was put forward. This new approach is characterized by multi- method synthesis- dynamic
analysis- harmonious water distribution based on the thoughts, principles, and rules of water
distribution (SDH method for short). On this basis, the theoretical method was applied and the
actual situation of the Yellow River Basin and the results of existing scientific research were fully
considered. The results are as follows: (1) Water distribution in transboundary rivers is a difficult
problem, which involves the complicated relationships between human and nature and between
people; (2) The proposed water distribution method takes into account factors such as current water
distribution scheme, current water use, future water demand, population, GDP, river basin area, and
the overall optimal distribution, changes year on year with the change of the quantity of
distributable water, and meets the minimum water demand and water use efficiency constraints; (3)
The 1987 water distribution scheme for the Yellow River needs to be adjusted. Considering the
change of the total distributable water amount, a new scheme for the Yellow River water
distribution under the two scenarios of 37 billion and 30 billion m’ of assumed distributable water is
determined respectively (the “19ZQT” water distribution scheme), and the suitability of the
scheme was analyzed and demonstrated.

Key words: Yellow River water distribution; water distribution scheme of 1987; water distribution

rules; harmony theory; transboundary rivers
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