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System dynamics-based analysis of the potential and ecological network characteristics

of Beijing's reclaimed water system
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Abstract: Given the potential risks of reclaimed water usage, the uncertain relationship between reclaimed water usage and
the stability of the network of reclaimed water system should be explored. Based on the system dynamics approach and the
factors affecting the supply, demand and usage of reclaimed water from 2015 to 2020, this study constructed a model for
reclaimed water supply and demand in Beijing. We characterized the changes in reclaimed water supply and demand from
2020 to 2050, and identified the water use network changes between the domestic, industrial and environmental sectors
under seven scenarios of industrial reclaimed water use. Based on ecological network analysis method, the system metabolic
efficiency, redundancy and sectoral interaction characteristics of the reclaimed water network were further examined,
revealing the level of robustness and reciprocity in reclaimed water system. The results showed that; (1) there was less than
10% discrepancy between the simulated and actual values of the reclaimed water system. The reclaimed water system
dynamics model offered precise feedback on the causal relationship between factors related to reclaimed water. The growth
rate of reclaimed water supply (2.55%) in Beijing from 2015 to 2050 was much lower than the growth rate of reclaimed
water demand (2.82% ). (2) The average robustness index exhibited a trend of “first rising then declining” under different

scenarios from 2020 to 2050. (3) The average robusiness index reached a maximum of 0.28 when the industrial reclaimed
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water ratio was 0.45. At this point, a large amount of reclaimed water entered the industrial sector, creating a dependency
on it and greatly reducing the pressure associated with industrial water consumption. This study clarified the industrial
reclaimed water potential by combining system dynamics and ecological networks and provided a reference for water

conservation in the industrial sector in Beijing.

Key Words:; reclaimed water use; reclaimed water use potential ; reclaimed water network ; industrial reclaimed water
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K ZRGE N FRAE AL S AN DI RERFAE AR SRR = | i3 i MK B IR 2% R U R AP BE A Al A0 A W 25 3R T 0
SR L e AR AL ), SR R G S ) A AR K R GRS 1 S A HT LT
I 2020—2050 AFAS A Ml AR K AR 5T B FRA AL B T AR S IREE AR T Dl 5 /K Ak BHAT A K A
P A RBERRI T (M) it , o — 2P A 5 LR A W A M T3 064 R G 8l 1 2 R B g W 45 LAV P AR K R GE Y
PR R GEACHCR , i 3T 38 - AR KR L6 K R Ge 4 b 55 D BE A8 9 35 VR T 3 1444
IKZRGEF AR TR SRR T TR S8 AR OC R o WFT 4 R T R GEOUA R W Tk # A2 K A9 AT BE S 3
FHAE R RGACRCR R BHRI WA BASE L,

1 ARKBEHTERE

1.1 RS X IME AL

JeaT 2020 4F N D8RS 2189.3 1A H A IEE A 1 1916.6 1 AN, JEE KB A LIRS (1)
IR F AR EIAAS 2 AR ABPK B IR 2 150m’ , AR PR K B 25 43 A ANE TR 6—9 A BEK (5 424 80% 42
A0 s 1N K I AR B KBRS S M LI A (2) TR R A KR TRA BRI 1, #2020 48, 2 FLEL L
L V5IKACEETT H ARIEAE T 687.9 1 m’ TG KA PRAR A ) 84.6% , LA BVHEK R 40.6 2 m’ P R K S
PR KSR K ) R IR 20 5 5 VK Y 33.3% 29.6% , TEAL/K S5 | A KR o 4 AR K R
W 8.2% M EAEFEZH .,
1.2 BRI

WFFE i A A 46 SN 1 b DA 7= R Tl AR 7= B E 5 K HE & 75 /K AL B V5 /K Ab B 5K 1]
A PR A DA FA K MK B AR K AE LR R IR an % 1 i, B F bt gt 4
Yoy A B AL TS K HE R, B ST O T HAR 5 K HE R e 1 F AR, AR SCRL 2015—2020 48 757K A B HE L
TR A TGS Tl v A HE B AT ML T, DR B S K HE R A A, 2020—2050 A HAth T A HE L DL
2020 A SHERCE 5 Tl Az 16 V5 K HER R R 22 (608

F1 HIEKR
Table 1 Data resource
A 1 Variables HIR Sources
M X A BH Gross Domestic Product( GDP) JEE SR :2016—2021 4FE( L H T G4 %)
Tk A7 B Industrial output (https://1jj.beijing.gov.cn/)

S Total population
15K AbHL i Sewage discharge volume
157K AL HL K Sewage treatment rate

T I H R Road sweeping area 2015—2020 4 EPS ¥4

LRI Landscaped areas (https ://www.epsnet.com.cn/ index. html#/Index)
Tk FAE K 755K Industrial demand for reclaimed water JEETTT K 45 JRr: 2015—2020 4F (AU BT T K 5 G2 i1 4R %)
T AN K A2 K 753K Reclaimed water demand for river and lake recharge (http://swj.beijing.gov.cn/zwgk/sjfb/ )
AL A K TR

Reclaimed Water demand for road sweeping and landscaping water

Ve vl AR K R

Reclaimed Water Demand for Car Washing and Toilet Flushing

2 WRAE

2.1 ARG
211 B

PUAC R T AT XA A B 5 i) 3 54 2015 4F 2 2050 4F #2542 7K R 58 ( Reclaimed water system ;
RWS) 2 Jp 2 il
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Fig.1 RWS dynamics flow diagram in Beijing
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x2 LtEHBEKREXBETE
Table 2 RWS key variables in Beijing

Ag it Variables B Unit 35778 Calculation method

B Total population A INTEG (A M3 ,2077.5%x10%)

SN Total population growth A JSYNERY YN uE:EE

A2 3% 77K Domestic water demand m’ AN K ERIx BN A

AT 15 K HERL Domestic sewage discharge volume m’ AT TG K HE R X A TR T K

157K HEJ R Sewage discharge volume m’ Tl B AR HE T+ A 3 T 7K HE RS+ A T 7K HE T
V5K AL BIHE Sewage treatment volume m’ 5 K HERC R x5 K AR PR

Tl K HERL Industrial wastewater discharge m’ Tl k< Tolk gk K Hi vl 2 %k

Tl 7K Industrial water demand m’ Ji 76Tl GDP H7K & x Tl GDP
gfff:ﬁf& ztf;r;%eclaimed water demand m’ FIBHAR KPS 2K P LT AR 2K

Tl FA K 7R i Industrial demand for reclaimed water m’ Tl T K x Tl P2 KA H ]

FA KL 25 Reclaimed water supply m’ 5 KA B x5 K 8] R

B KSR B Reclaimed water demand . jgé%%ﬁt?kﬁj‘zﬁwﬂﬁﬂ%Ivkﬂicbkﬁ'éﬁ‘ziﬁﬁﬁz%%k) xJH P

RWS.: MHTRA7K 24t Reclaimed water system

214 Misikit

FEAE K A IR e 2K 5 7K 5 XU 19 7 T 2 1 249 P AR KRS AL N T A% O TR 3R . B AR K B I 7K B B s %)
Az I B R LA Tk KK SR A, N SR BR BRI IR 5% 15 U, IR B = T
P FRAE K TR AR K R RAL A TR Sy, SR, B K RG9S AR S REE  Tolb AR 5 7K A B AT T A8 7K 1 R
I, 75 25 8 Tl PR 7K L 86 P A 7K I 28 35503 () e i), 1 — 25 B 8 AR KRR 0 AR SOKs Tl P A KAl
FHHA] = 2545 Forb IR Tl A2 K 0—0.33, o Tl A= 7K R 0.34—0.66, 55 Tolk B4 7K Ry 0.67—1, If M
VRHUANZE 3 B/l 7 M CEERE 50 24 AT, 2015—2020 4 AYSF-2 Tolb AR K4l e o0 0,18, 4b T Tl
AR S 5

®3 sEESFLT

Table 3 Parameter scenario design

i 5% Tl FEAE KA E ]
Scenarios Proportion of industrial reclaimed water use
B Tl 42 7K Low industrial reclaimed water FEAEtE = 0.18
S1 0.30
H Tl 4 7K Mid industrial reclaimed water S2 0.45
S3 0.60
i Toalk 27K High industrial reclaimed water S4 0.70
S5 0.80
S6 0.90

22 HEME

S AT IE A AR RGE R RTERE . K A8 S5H R 5 AR AR i 19 AR LAAS T s A9 S A 5
i AR DR 2 TSR B B 3 o A 25 A 265 234 mP IR 268 50T 3 A RS PR P A DA A K R G b i D ) 5 2 %
RGRAEE . RHVES M BB A K RGN O, M AL S I 48 45 R (19 2) . AR K R 58
F8 A 25 I 2 AR L A 2 2 O A A K 20D A AR S BRSO A 7 LT AR 36 31T R 0 9 2 LAY K A BRI
HEAK BRI T A 70 i 25 ) A 2 I 28 TR T R G ) g A AU AR IA% 3 ) 22 1) B e A 55 i, L 2025—
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2050 AF N B AE K RGEM 4, 3550 T 2838 R FAG AR 20 AT I 285 45 JSAH L R 5 R GEBCR B I

HKALIA

B2 dtmERmBEKREMERITEE
Fig.2 Schematic diagram of the network model of RWS in Beijing
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N R G845 B ARARIOC R 25 Guan 551 76 SignU WA 13155 M 45 S B30 8 (MI) |, BF 58 245715
HAELR,

SignU( +)
Ml = —————= 3
SignU( -) (3)
SignU( +) = Zmax(sign(uij),O) (4)
SignU( —-) = Z — min(sign(u;),0) (5)

A MI>1, RIEASEICE 0 A, RGO R N B2 BB A AR A2 . A SRR v T A 2 i s
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AMI( Average mutual information ) J& 7387 2 Gt H1 7K Uit S S8 U 2y A0 fuf 52 W) R G RCR I 718, AMI $5 408
K, VR R 28 2 G oK A rh MR s, BIZK It B ] 738 2ok 45 0 BRAR A% 3, T 70 B BR AR AR 80 TE X R
T AR AR T, R G RE A SO A R SR K
AMI = k x 2(?Jxlog2(ﬁjxrj (6)

i T, xT,

-]

Horp £ 3R 50 B m W T 3R BT 19 55 ) G s T 28 ok A R TE] j Y, 7, SR i 1) 35 1 i
i sk R RBGETE R 1),
(2) TR
H_( Conditional entropy ) J& FH R ITAlT 0 26 5 st (B AH B A IS0 O ik | HOQTE /U T I £ A2 i i, BRI
PO 246t — AN TR TP X AR S A AR . H, EBOR, UERA AR K RG4S rh &1 R B S 2 1 &
WEPEAR . TERXRIEOLT , R G0 B T (9 (BT THRRE T , RE A RO 4ERF I R fAR e 1k .
H =-k X ngJXlng( Ji j (7)

TL x T;

(3) BHEIEI BT

RGBCRI R L IRIEARTUAY 2 IMR . X PIE Z A E— - 5C & | RIEARIE S AR B Rl B 5
FRA B TCARR DI & A0 57 WA O, 5 % FERCR AIUAR A AT, QU T — DX 2 W 2% T 521
T SCIEE S i B2 it RV RR PR R . B B MR An FH DR DTA 100 268 76 TS 25 b T PR AN i I8, 759K RE 68 PR HC
SEHL R RERSE Y AE

AMI
a = (8)
AMI + H,
R =-a xlog,(a) (9)

a IR ZI 2 IE U R, Y a<0.37 B, FRAK L8 R GEARXS T4, 1T RE S BUR e, ARBIRCR A IR,
4 a>0.37 I, AR 2% RGN A R, XA BE 2 P ECRGEENESS , N il JE BRI O AR . 2 o 3%
iT 0.37 I, B R H FUEEAE (R>0.5) , AR 7K W 28 2R G830k AR TN TUA 22 18] B A1 B 0 3045 i K i 8
P, BVRGEAE R o8 B IR E M 0 ) A R TR T R R e

3 ZBRES

31 RGBS
311 RESHT

PFFE B AT Tl 5 7K 75 7K A B e B A AR 25 S i AR 3 | b A 0 gk 47 B S MR A 56, HF 2015—
2020 4P H AR AR BRI 5 B SCBAR IR T RO IR 22, N Ek 4 s

FRYEASALUE 5 B IR 22 B v i, N T Tl 57K 5 7K Ab B AR 22 38 BBIEE 7% LA, FRAE K A 44
HEBRE2E SRR (10% LA . BARm S, BAE Tk /K J5/K a0 B F AR K A4 3 U > 78 R4
SRS Z 2240 109% AN J& T R G080 1 AL BRIR 255
3.1.2 RSB

S Li % HIBUR AR B AR K R GE RIS K, BRI R ad 10% AR SCHEFE T DU Fas 1l 28 &2 g
ANFEHEFEAR B4 A8 2 B S EEAR RN 10% , LSRR (E 48 b5 B A8 AR, I B S5 AE S 4 il AR 12 19 25
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F4 EUNESAZERERBR

Table 4 Error of simulated and realistic values

. ISYNE| Tolb sk 5K Ak B LRt
otal population ndustrial water deman Sewage treatment volume eclaimed water supply
R Total popul Tndustrial water demand s I Reclaimed I
Year — N 2. DN P N ’. DY P N .. RO P N ’.
BUDME  9IbRE R2/%  BUDMH O WBRME BR2/%  BHMME ShRE B2/ BHUE O YRE R%E/%
2015 2188.2 2188.3 -0.00 3.8 3.8 0.00 14.50 14.45 0.35 8.6 9.5 -9.47
2016 2195.2 2195.4 -0.01 3.8 3.8 0.00 15.15 15.28 -0.85 9.0 10.0 -10.00
2017 2194.1 2194.4  -0.01 3.4 3.5 -2.86 16.67 17.31 -3.70 10.0 10.5 -4.76
2018 2191.4  2191.7 -0.01 3.1 3.3 -6.06 18.24 19.04 -4.20 10.9 10.8 0.93
2019 2189.9 2190.1 -0.01 3.2 33 -3.03 18.95 19.97 -5.11 11.4 1L.5 -0.87
2020 2188.8  2189.0 -0.01 3.0 3.0 0.00 19.89 19.41 2.47 12.0 12.0 0.00
Y -v
S = (10)
0.1 xY

Hor SRR RBUE Y Y JEE AR B e AR R R AR E AR B E, S=10% , AE# U 10%>S=5% , 348
J35%>S=1% , A KU S<1% , AU, I 2R .

R5 HERMIERREE %

Table 5 Sensitivity of sensitivity indicators

15K HER PR LR REE PR A

S 44T £ Ej@ i3
Sewage discharge Reclaimed water Reclaimed water Reclaimed water Tk E .
Average sensitivity
volume supply demand use

g R
HPRBOR R 0.00 1.13 0.01 1.25 0.60
Growth rate of drainage investment

DP 1K %
TG uﬁz . 4.03 4.02 1.16 4.03 3.31
Growth rate of industrial output
R L [ 0%
HHTHIBUR I 0.00 0.00 0.11 0.00 0.03
Growth rate of road sweeping area
Tl FRAE KA L]
Proportion of industrial reclaimed 0.00 0.00 3.60 0.00 0.90

water use

N 5 PR, Tolk GDP B AR A 7K R G810 52 Ml e K, BUBRE 3K 3.31% , o X B AR KL 45 F RS0
RPPEIR 4.02% . HUR, Tl FEAE KA H B0 FRAR K RGERE AR, S BLRBAE XS P K T SR 2 0 52
THURE A BT 25 S R B, Tl & S AT B T4 sl B A K I L 25 S5 R0, Tk P A= 7K A B 3] A 8 s fig— o 7
JE RN AE KT R S A K 2SS R
3.2 FARKBET AR RRIE
3.2.1  JbntHi KGR IAR

6T Al (A A K TR LG K M KRR TEZK CFAE K DU A, anfE 3 B, 2020 AFE K BT IR
LKA P BIAEE AR TE A AN T KR T, AR Tl FREEHR T T KL 5 I T K, 7875 7K R HE R
HHH 19.4 12 m® T5KHEATS KA BT TR A0 B K3 142 m® 15K BHEEHEA RS @ mki5 s, 4t
AL FRT TS K, A S Fe 0T [0 TS K 5 ik 58.8%, AR 1% /K 5 3485 FH /KA Sy =8 RIK 381, Ik
ZHR 3444 m*, 7 IR 84.73%  Hrh IAEE FAE KGR 11.26 42 m® , ANMUREA S e A B IREE T K, 38 7T LA
FI A P EE 20 K IR, SE K IR A T Ab 78 o AE AR A 1) P A K fe T B AR /0 dn Tk 30T 5 4E
TR A K R 22 FCA 0.75 42 m®, F-A2 K B AR m] ik — 2548 | BIFA= KA A5 F & R 2 1)

3.2.2  FAKHLFGLL

FEAC I R G0 80 ) 2 gy AR AR e T A SO A K RGE TR, ARIERIIAE R, &

U KT SR () Z AR - B KGR R 2.82% , PR AR K R4 it i3 K B (2.55% ) , 2050 4F F- A2 K 1 T
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Fig.3 Schematic diagram of water supply, water use, drainage and treatment of water resources in Beijing in 2020
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Fig.5 Reclaimed water supply and demand in Beijing by scenario, 2015—2050
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Fig.6 RWS efficiency and redundancy index for each scenario in Beijing, 2020—2050

3.3.2 BT

B 7 2R T 2020—2050 AT AEAE Tolk B AE K = F P EELhEN, £ER T, SBER
H) ZAEE AR 0.27—0.28 Z A sh, #IAIL Sl A K RGN E B MR 22 (0.2—0.3) , 787 FiE ST, R4
BEPEAE 2020—2050 HTIAEAS S TSR EE PR A5l R e, i 7E 2020 45, S2 18 5 N RGN G A
RITE 2020 4F Tolk AR KT LLBIAE 0.45 M, FEUHENG 5 TP R 0 0.27,S6 15 SR THUENG 5oA BT R (H
TREIREEAE 0.01, Ib S2 1 RIRFHRZ , RAITURTES 0.03 . RARCEEW D 0.01, S HPEEEEEF 0.01,

WK 8 FR , RGEACE S TUAR B AU i 32250 A 7 B th Ze i A 0, 156 B P A2 /K R GEAR XN 808 . 31X
SRR AR K S 1) T PR DA SE B R R (A5 FEAE K RBAX A RBOR . 1E S1—S2 i 5eh , FiAE KR
GEOURAREE K B R S et AR 5, RSt m . B Tl B KAl Ll — 2058 m , &
GEIURIGBCT B Tl MoK -2 A0 T B, TERFAE K RGE M L8 b SR RCRILE T RGA B m A 1 S,
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Fig.8  Average robustness of the reclaimed water network in Beijing under various scenarios for 2020—2050
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Table 6 Intersectoral Flows under the 2025—2050 Beijing base scenario

2025 2030
1 2 3 4 5 T, 1 2 3 4 5 T,

1 0.00 1760 2.69 0.00 0.00 20.29 1 0.00 17.72 2.94 0.00 0.00 20.66
2 2.49 0.00 000 1529 0.00 17.78 2 251 0.00 000 1540 0.00 17.90
3 0.33 0.00  0.00 2.96 0.00 3.8 3 0.36 0.00  0.00 3.3 0.00 3.59
4 0.21 0.00 0.0 0.00 2113 21.34 4 0.09 0.00 0.0 0.00 2164 21.72
5 15.49 0.18 0.59 0.00 0.00 16.27 5 16.83 0.18  0.65 0.00 0.00 17.65
T, 1852 17.78 328 1824 2113 Ti 1978 17.90 350 18.62 2164
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2035 2040
1 2 3 4 5 T, 1 2 3 4 5 T,
1 0.00 17.82 3.21 0.00 0.00 21.03 1 0.00 17.90 3.50 0.00 0.00 21.40
2 2.52 0.00 0.00 1548 0.00 18.00 2 2.53 0.00 0.00 1555 0.00 18.08
3 0.39 0.00 0.00 3.52 0.00 3.91 3 0.43 0.00 0.00 3.85 0.00 4.27
4 0.09 0.00 0.00 0.00 2201 22.10 4 0.09 0.00 0.00 0.00 2240 22.49
5 18.16 0.18 0.70 0.00 0.00 19.05 5 19.50 0.18 0.77 0.00 0.00 2044
T, 2116 18.00 3.91 19.00 22,01 Ti 2254 18.08 427 1939 2240
2045 2050
1 2 3 4 5 T, 1 2 3 4 5 T,
1 0.00 17.96 3.83 0.00 0.00 21.79 1 0.00 18.02 4.19 0.00 0.00 221
2 2.54 0.00 0.00 1560 0.00 18.14 2 2.55 0.00 0.00 1565 0.00 18.20
3 0.47 0.00 0.00 420 0.00 4.67 3 0.51 0.00 0.00 4.60 0.00 5.11
4 0.09 0.00 0.00 0.00 2281 22.90 4 0.09 0.00 0.00 0.00 2325 23.35
5 20.84 0.18 0.84 0.00 0.00 21.86 5 219 0.18 0.92 0.00 0.00 23.29
T, 23.94 18.14 467 1980 2281 Ti 2534 18.20 511 2025 2325

Horp 1RSI, 2 URATG I3 ACR T AL T 54 (UFT5/RAR BRI ;5 ACKRAFAKA IR T, 7, ACFAS R T i i 7, AURASHET A i

Table 7 Dimensionless integral utility matrix for the base scenario in Beijing, 2025—2050

RT 2025—2050 FIFEHEEBFS TEERR L AER

2025 2030
1 2 3 4 5 1 2 3 4 5
1 0.67 -0.26 -0.18 0.37 0.15 1 0.66 -0.25 -0.17 0.37 0.17
2 0.22 0.71 -0.32 -0.11 0.35 2 0.21 0.72 -0.32 -0.12 0.34
3 0.02 -0.04 0.95 -0.02 0.08 3 0.02 -0.04 0.95 -0.03 0.09
4 0.38 0.14 0.27 0.54 -0.33 4 0.39 0.15 0.27 0.56 -0.3
5 -0.14 0.34 0.24 0.26 0.54 5 -0.16 0.35 0.25 0.26 0.55
2035 2040
1 2 3 4 5 1 2 3 4 5
1 0.65 -0.23 -0.17 0.37 0.18 1 0.64 -0.22 -0.16 0.38 0.19
2 0.2 0.72 -0.31 -0.13 0.33 2 0.19 0.72 -0.31 -0.13 0.32
3 0.02 -0.04 0.94 -0.03 0.09 3 0.02 -0.05 0.94 -0.04 0.09
4 0.39 0.16 0.28 0.57 -0.27 4 0.39 0.17 0.29 0.58 -0.25
5 -0.18 0.36 0.26 0.25 0.55 5 -0.2 0.38 0.26 0.25 0.55
2045 2050
1 2 3 4 5 1 2 3 4 5
1 0.63 -0.21 -0.15 0.38 0.2 1 0.62 -0.21 -0.15 0.38 0.21
2 0.18 0.73 -0.31 -0.14 0.31 2 0.17 0.73 -0.3 -0.14 0.29
3 0.02 -0.05 0.93 -0.04 0.1 3 0.02 -0.06 0.93 -0.05 0.1
4 0.39 0.18 0.29 0.59 -0.23 4 0.39 0.19 0.3 0.6 -0.21
5 -0.22 0.39 0.27 0.24 0.56 5 -0.23 0.4 0.28 0.23 0.56

Toit PR SOUFEFEAT S U A R9FRTTOCR A& 9 Firzs , Al 45 10 AR 146, e 1381 ] 1) B 2L A
F BRI R A 4 UM OC R . AEJEME (ST 3T ,2025—2050 AFA5H8 1T 2Z 0] 1 5C R ARBL A A5 1k, B T
bR AR R A T L IS B T BT TR O R A AR i . AT 55, AR 56 2R A= AR A i B T AL o P Hp ok i
PRI T 5, A 3 41, 0 SR AR ARG Tolk A6 5 Tolk  Tolk 5 FEAE K o K B IR A A R T
TRATOFERTT ARSI TR MR BN AOCR o (04 Tolk A K HL i3 i 22 0.45 (S2) i, 47K
PRI TRA T AR IR S, A2 2SR5 T AR T ) 5 ZR 5 A8 D 5 4 O 2, W] b A KA L 481 6 2
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Fig.9 Relationships between sectors in Beijing under various scenarios, 2025—2050
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FTRE B, PR K TR AL B 5 7K e — 2P AL B A 2SRRI A T G AL B AR KR 25 A S B, 52
B ARSI LR G -5 K AR PP AR K- A B FREE IR IR IR AR

TE I P A2 K R GE R 2648 BT O R Y 6l b 7 o — D IR DT M 8 OGRS (3) T AT 15 1
2R R, WAL 10 B, 2020—2050 4R R IE AR 10 MT R T 1, R BLIEAR GG R, B FHAE K R e 456
R 2% IR7 S 2o ) Yo

BARTE , 24 Tl A KA TR T HE A KRS, Tl A=K Be BG4 T T R B AR 8, Bl
& Tl AR K — 234 I, AR K R G0 BARECE T P, RGO R R h FHA K RGP R k
SE A BRI TS5 K 1] ARG A KRB A 2 B BR ] 1 A=K Al ik  FE PR AR R B2 — 5 B HITER T, A0
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Fig.10 Reciprocity index of reclaimed water network in Beijing for each scenario from 2020 to 2050
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3.5.2  HETFIE SR KR Y i
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