Frat E2M (221 N | R T N A 5 Vol.14 No.2
20164E 4 H Soutlrto North Water Transfers and Water Science & Technology Apr. 2016

DOI: 10. 13476/ j. cnki. nsbdgk. 2016. 02.012

Jiscse, FHg i, B, A E KL IR AR R AL B K T R SEVEAA J]. 2016, 14(2): 62 69.

WAN Werr hua, YIN Jurr han, ZH AO Jiarm shi, et al. Sustainability evaluation of Beijing water deployment
model before and after Soutlr to- North W ater Diversion[ J] . 2016, 14(2) : 62 69. (in Chinese)

Ty 3 AR FRRe RE FRRIE BT’ A #5°

(1B RAE KPR 5 KM K A R 5 S 00 2, bt 100084 2. 6B [EK B2 £k, #6 [ K 300711;
3. B KA K R AR T e UK AR PR 1 7 [ K S &, B ST 100038)

AU R BEIAE ML 28 B 2 ROk T e 2 20 5 e PR DA 3, R B i P R SR, R BA JEaURE 4R
SEEIRLK 10 42 m® o DAAESRTHT B G i U0 5, 4 TSR A li i p i K O AR I B B, S oK B G
WEAP A, BT PRy %, 3 S vEA A RIS K I 0 T 2020 4F b a¢ K nrRREE #, 9 0 oKk il & M 5 i 7
WM. WFFTR I, R K AE T A 2 TR vl DA 25 250 A st T iR O, A8 T8 1A Bt K IE 2 199 0% SR 1 25 K UK
BIZRE R, CRUEAE ST SR AT HF 2L 1 .

s FE KB BK R G E; HIAK ™ s 7 SRl nl FFSL R v 4
:TV213. 4, TV674 tA 11672 1683(2016) 02 0062 08

Sustainability evaluation of Beijing water deployment model before and after South- to North Water Diversion
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Abstract: Water scarcity has been a major constraint for both social and economic development in Beijing. When the middle route of the
nation s enormous Soutlr to- North Water Diversion (SNWD) project begin to supply the water, it is supposed that more than one bit
lion cubic meters of water will be diverted into Beijing annually. T his paper focuses on quantitatively evaluating the relative sus
tainability of Beijing water supply system before and after SN WD project. T he four alternative water resources deployment sce
narios are considered for the assessment of sustainability in 2020, using the Water Evaluation and Planning System ( WEAP)
software, the existed water demand and also the supply data of Beijing. The sustainability indices are presented for each scenar
io, and two of those alternatives are proposed to enhance the sustainability of entire water supply system. Our results showed
that the SNWD could significantly contribute to the relief of the water scarcity, and the proposed alt ernatives will be more bene

ficial in terms of comprehensive water resources utilization, thus eventually ensure a sustainable water supply in Beijing.
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1 2003 - 2012
Fig. 1 Water supply in Beijing during 2003 to 2012

2 1990 - 2012

Fig.2  Water consumption in Beijing during 1990 to 2012
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Tab.1 Water demand prediction in each district of Beijing

106 m3

Fels  HfiAARR TakERE RMEENE RESHER SKAE

1 WX 1460 0 330 1790
2 TR 33 9 12 54
3 Grili[X 183 161 18 362
4 KMIX 99 287 11 397
5 T X 138 244 20 402
6 5t SLIX 138 214 23 375
7 AKX 28 73 24 125
8 L= 41 42 25 108
9 MFEIX 48 37 25 110
10 FEPE 26 51 5 82
11 SRR 186 81 35 302
it 2380 1199 530 4107

JEr Tk A K DU 4 AR, SR B
KoK RGE, 3T AEag R Ak Tl K, 38 =3k
BNV A R 25HTF BUK BR58: 4 =3k
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KFEE, KR 5 R 45 1, A IR 26 2 7K B T B8 K
JE T K R T K PR 38 2 /K B AR K R
oK K 5 1 60% LA E, v R 1981 4F -
1995 8] ERN LT 814 % 2= K B4 N, L3R 2,
oA A I R 4 P I A s ol
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Tab.2 Average annual runoff of each reservoir

1, m3
KEE WEFKEE WFAKPE BT/KEE I ERKPE % = /K
R 1.21 1. 44 41. 60 0.91 43.75

SEHKIKE 1,10 0.71 3.00 1.27 3.95

W R AU AT 16 A, A 11 AN A
Mt 7K ZKIEH, PREE A B L 5KET 4 AR
KU HFI S\ 7K Y o A i A AR, K f5 5 A
KU TN DRI KU b5t s K It
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Tab.3 Synthetic water diversion of SNWD

project during 1981 to 1995
fZm3

F4r 1981 1982 1983 1984 1985 1986 1987 1988

BERUKE 14,78 13.56 14.94 16.61 14.39 13.14 13.82 14.26
WIFNEE 3.22 6.01 3.78 2.50 2.71 3.62 3.98 3.61

0y 1989 1990 1991 1992 1993 1994 1995

BERUKE 15.56 11.47 10.33 11.50 10.94 10.92 4.98
WIFIINEE 2.44 4.09 6.29 3.79 3.06 6.46 3.71
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Fig.3 The schematic diagram of water resources deployment

4 WEAP
Fig.4 Water resources deployment WEAP model of Beijing
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Tab.4 The 15y ear cumulative water deficits of different

water users, two baseline scenarios

{2 m3

FERAS A gt Eﬁaé"izrﬁm
1 X TAER 14.60 28.19 0. 00
2 WEXAESHE 3.30 48.72 45.13
3 HUAESKE 0.18 2.70 2.70
4 TIRBAESHE 0,12 0.56 0.56
5 EAESHE 025 2.75 0. 00
6 EIHARMAERE 2,44 0.96 0.00
7 EIMAESHE 0.20 0.10 0. 00
KA EG 2.87 3.86 0. 00
9 RMAESHE  0.11 0.23 0.01
10 WRARFHEE  0.05 0.85 0.75
B Tk 24.12 88.92 49.15
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Tab.5 Sustainability index values, two baseline scenarios
. \ H ok Ji 1 EE TG K T %2 R E A K
e i /2 m? Rel Res 1-Vul  1-Maxd — SI Rel Res 1-Vul  1-Maxd  SI
1 WX Tk RS 14.60  0.561 0.051 0.976  0.958  0.404 1.000 1.000  1.000 1.000  1.000
2 I XA A IR 3.30 0.000 0.000 0.918 0.915 0.000 0.000 0.000 0.924 0.915  0.000
3 B A AT 0.18  0.000 0.000 0.917  0.915 0.000 0.000 0.000 0.917  0.915 0.000
4 173k 74 LR AR IR B 0.12  0.000 0.000 0.974  0.973 0.000 0.000 0.000 0.974  0.973  0.000
5 W R 0.25 0.117 0.000  0.931 0.924  0.000 1.000 1.000  1.000 1.000  1.000
6 T A 2.44  0.967 0.000 0.934  0.880 0.000 1.000 1.000  1.000 1.000  1.000
7 W AR AR 0.20  0.967 0.000 0.916  0.915 0.000 1.000 1.000  1.000 1.000  1.000
8 KA 2.87 0.883 0.143 0.936  0.886 0.569  1.000 1.000  1.000 1.000  1.000
9 KNS IREE 0.11 0.861 0.040  0.918 0.915 0.412 0.989 1.000 0.946 0.943  0.969
10 T PRA A IR 0.05  0.000 0.000 0.917  0.915 0.000 0.000 0.000 0.917  0.915 0.000
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Tab.6 The 15 year cumulative water deficits of different water users, all four scenarios
¢ m?3
UES! el T2 kY
Jr's Bk K TFEIK K
J e B E JE e B E
1 X Tk AR 3% 14. 60 28. 19 38. 60 0. 00 0. 00
2 WX AR R B 3.30 48.72 31.8 45.13 0. 00
3 Gy (AR SR 0.18 2.70 0. 00 2.70 0. 00
4 V3RV AR AR IR 012 0.56 0. 00 0.56 0. 00
5 ARSI 0.25 2.75 2.75 0.00 0. 00
6 TN AR AR 2 44 0. 96 4.16 0. 00 0. 00
7 WM A A FREE 0.20 0.10 0.42 0.00 0. 00
8 RN A3 2.87 3.86 4. 86 0. 00 0. 00
9 KNERIEE 0.11 0.23 0.28 0.01 0.01
10 JIANES 7N 0.05 0.85 0.74 0.75 0.73
P JTR Bk 24.12 88.92 83. 6 49.15 0.74

J7 g1 R T GBI EIC R KT ) L 15 HER R
IKE R, 73594 88 9242 m’ 83 66 12 m’, iy %
3 (W E A K T ) Bk b, AU 0 74 42
m’. EFTECE T, HETE B KK, S X A A& st
TR AFAE 22 PEAI, AHI S DX b AR 3% R A
M AEFERZK P K SIS T, X 2R T kX
HT AKOKYE kg A R, AR T IR AR A K

Je, D AR kg S AN 98/ m KA R 2 S, B
(IC BT RANAIE IR A K P& b &K, 3
i 7 K A B T, RKOR P A T A T Y
PR 2 FRRE

DASS P B 75 7K o 45 DX 3 7K B B AE A A
0, B DURN T RIELL 15 FE b T XK R S
FRa MR B0 SG, Lk 7 A 5.

7 SI
Tab.7 Sustainability index values, all four scenarios
. VES E S VE ) VE 34
e ok %Z’if KK AR

J G B iC A JRC B E

1 WX T 2B 1460 0. 404 0.363 1. 000 1. 000
2 WX A AR BE 330 0. 000 0. 260 0. 000 1. 000
3 Gy AR A FR B 18 0. 000 1. 000 0. 000 1. 000
4 ISk V8 A A R 55 12 0. 000 1. 000 0. 000 1. 000
5 WL 25 0. 000 0. 000 1. 000 1. 000
6 T A AR 244 0. 000 0.370 1. 000 1. 000
7 T AR S 20 0. 000 0.374 1. 000 1. 000
8 KA A 287 0.569 0. 48 1. 000 1. 000
9 RMAEIEE 11 0.412 0.3 0. 969 0.975
10 TEPRA AR BE 5 0. 000 0. 000 0. 000 0. 121

FERAT BRI D0, B RO s 56 oK K e
HERORFFA KT W, A5 FARURACT, H A
(rn] SR FRE S B, kX kA 5 A
R 3% b A2 2 K™ AR BTG B 5 S K

Hivik G T AN FHZK P IR R S ACIR S, mT BA 2 b
ST K TR 2R e

PURRAS [6) 4 7K 7 S 560 B 1 A 1 SG Fis 0L
Kl 5(a) 2 K 5(d) #K ¥k 0.598.0. 629, 0 911,

KX KER = 67
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Fig.5 Sustainability by region, all four scenarios
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