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Abstract; At present, researches on the water resources carrying capacity both at home and
abroad pay more attention to the quantity of water resources but ignore the water quality. However, the
minimum ecological water demand and water environmental capacity are also important constraints for the
carrying capacily of water resources in the actual utilization of water resources. Based on this, a new
understanding of the concept of water resources carrying capacity was put forward. From the perspective
of water quantity and water quality, a water resources carrying capacity model with the constraints of
minimum ecological water demand and maximum capacity of water environment was established, and the
population carrying capacity and economic carrying capacity were proposed to represent the water

resources carrying capacity. COD and NH; — N were selected as the main pollution factors, the one-
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dimensional steady-state water quality model was used to calculate the carrying capacity of the rivers in
Fangshan District of Beijing, and then the supporting capacity of available water resources under the
constraint of water quantity-water quality was calculated. Different water functional areas in Fangshan
District had different pollution-carrying capacity because of different river length and current water
quality. The pollution-carrying capacities of COD and NH; — N of the rivers were 4 411. 92 t/a and

121.61 t/a, respectively. It was predicted that the water resources carrying capacity of Fangshan District

%3648 %3Mm

in 2030 was as follows: GDP was 334. 843 billion yuan, and the population was 2. 43 million.
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Fig.1 Calculation model of water resources carrying
capacity
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Tab.2 Main parameters of river basin pollution acceptance capacity model

-1 -1
i H ng)/(mg ;‘H3)_N C(f];/<mg I\I;Hg)_N L/m O/(m’ -s7") w/ (m-s")
TR T 20 1.0 20 1.0 26 000 0.018 0.014
KA TR 40 2.0 30 1.5 37 000 0.847 0.075
FHEL ] (R SRKI) 15 0.5 20 1.0 18 000 0.039 0.012
5 ] (b IR KT ) 15 0.5 20 1.0 11 000 0.016 0.006
/NI TR] 40 2.0 30 1.5 35 000 0.149 0.043
RV 40 2.0 30 1.5 11 000 0.038 0.045
JH 0 )5 R 15 0.5 30 1.5 20 000 0.047 0.008
T 20 1.0 30 1.5 10 000 0.014 0.002
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T )] SR 3] 40 2.0 30 1.5 14 000 0.023 0.007
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Tab.3  Pollution acceptance capacity of rivers in Fangshan
1

District t-a”

m H COD NH, -N

K R ] 76.93 2.73

KA T 700. 54 26.67
FHEL ] (T SR 7K ) 113.48 4.35
5 ] (b IR AR ) 67.01 2.43
/NI ] 248. 60 9.65
AR 9.22 0.28

J& E 5 599.53 19.39

T W 2421.02 50. 81
JeHE 4.44 -0.63

) SR ] 171.15 5.92
&t 4411.92 121.61
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Fig.2 Trend of water resources in Beijing from 2001 to

2017
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Tab.4 Basic parameters of river runoff calculation

10* m®
W B KBTI R 7K )1 3 bapliEE
ARSI 18| 39 4000 | 26 200° 2 591° 15 791
2030 4E |35 460 24 299° 2 591° 13 752
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XY .

HI = 2030 AT /K A R, ORI 1
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iR WA, 455 X 2030 AF {1 4 3L 1 T 00 45
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L, AR R S R
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Tab.5 Maximum domestic and production water consumption

supported in 2030 10* m’
BiH | E)IARpE | E R | AT SRR
(4) AR HE 15 791 4 254 10 236
2030 4 13752 3703 8 914
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Tab.6 Prediction of water resources carrying capacity in 2030

% A ‘Zﬂiﬁjﬁ;ﬁ/ ﬂ;‘;%ﬁﬁ7J§ ?ﬂiﬁ%@ﬂii/ /Eﬁmk“/&?\{i?k RPN 7?@} GDP

10* m Z3k/10* m 10* m £/10* m EVIPN /¢t

2030 4EWIHA{H 6 138. 17 14 769.70 0 14 769.7 86.9 1 196. 83

ES 40 698. 85 83 160. 12 0 41321.8 243 3 348.43

e 41 142.15 42 667.52 11 594.1 29 727.7 243 3 348.43

e 17 953.93 14 769.70 11 815.8 2953.9 86.9 1 196.83
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