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Regulation ideas and coping strategies of virtuous water resources in Beijing-Tianjin-Hebei region of China//
ZHOU Bin', SANG Xuefeng®, QIN Tianling®, LIU Shanshan®, YAN Denghua®( 1. The Administrative Center for China’ s
Agenda 21, Beijing 100038, China; 2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Aiming at the complex problems of water resources in Beijing-Tianjin-Hebei region, an overall regulation and
control idea based on the theory of virtuous circulation of water resources is proposed, which includes the smooth circulation
of natural water resources and the cooperative equilibrium of social water resources circulation. Coping strategies are put
forward in five aspects, including nature-enriched water regulation, combination of concentrated and sporadic sewage

treatment , unified regulation, water consumption management, and synergetic utilization of water market. The present study

is aimed at achieving virtuous circulation to support sustainable utilization of water resources and green development.

Key words: water resources; virtuous circulation; sustainable utilization; coping strategies

FeE UM IX Z AT T 5 2f T 5K, FEK
D, HREKE Z A b T, 28 R AR, KB
BRENTZ AR BE A SR BT AR, A=
VN 7 T BRI R TR TRV N /R E BT LB E:
b R AGE R KI5 Y AR RO R A, AN, th T A
Hu KPR AT BR , 22 Bt DR A g /K B IRK (5 1 sk
SEEOK T IR X AN AR R R

FIUREE A E R R AR H i K
1 S A A2 15 i 2 NN -85 AN 58 0 1) e 22 [ 1Y) oF
JE SR AT 19 SRR B AR 25 S AT Ao s A
o R REIRFF N FAR TN S A W S R A7 4
KT L LR L B 2 (8 % JR B, e 2 LU ZKObR
TSI R SR B, B A SGA K E i e Hh D
JET7 i DOK BRI R A T E A D LA . AL
PLKBEIR R APEAG 3R RIS D FE A, $12 1 3 1 At F 5t
DK B R ARG A 42 R B I o X 5K

1 KRFFERMEFEAIBIREM B IFER

1.1 KFRRMEEIFE IS EAM

Bifi 5 N2 FF 2 R FH K G808 5 B i i K, W 3K
PEIR R G0 AP b B K 1T 3 b T " S AR
AR F SRR IR G548, TR A 1 i A 4R 32
PG5 XS BOK —25 7K = K —HE K —¥5 7K b 38—
AT FE 23 00 S A6 BRAS -G MLy H AR -—4E 2 =0T
IKTERRLER S MM TR ENE RS,
JRGEUR IR, W7 I 7K 5% 5 2R G0 46 AR A1 A R 38 A 1lp o)
R B RGA G TR A S e PR RS
H5WRZH ZRRAS58TREZE  TREAS TS
ZH TFRESKERZN AL EZ B EAE
FH AR E AR R B PR A5G R N R G0 TR S
fif R BEIR R G R,
1.2 KZFIERMEFEIFIE

IKGEIR R PEE IR A LAT 4 RIEAFRHE, B,

VEETA . Bt (1982—) , 3B RIWFST 0, it EZNFRHE S IR T4 . E-mail: zhoubin@ acca2l. org. cn

+6 - KA R A ,2019,39(3)  Tel:025 -83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn



a. RIRVERRAE . FARME IR K PR R M1 B 119 9%
JRRRIE , F8 /K PR UR HL A A A v | W IR AR A5, 7T
TSR KA R ) S Ak 2 R, 2 K B U P14
() 3 G

b. HHAPERRAE ST K VR KOG IR A AL
SRR M ALK TR & AR s AR LAk
PRBR X BESRTF e K A 14 38 52 B /K A 20 900 1 b 43 S
AP FIE R fENT S ARz, —EEA D
S, STELA K A

c. RGVESRFIE . RGUIE K R IR K PEE 2R (0 8
PERFIE  Fo/K B IR A R G 2R B iU
B ARIKIE I AR 350, AT B TT 2 S At S /KA B4
A BT | K AP 3 BT & R U2 9 5
T A5, A5 S8R X B8 490 22 K14 ) 2 1R AT K
IR RGBT R A, 5 Re S K B8 1 i 22
LR R R,

d. ZAVERHE . 22k RK R R YEEER A H
PRFFIE 8 R K TG R B B L2 A7k
G RS
1.3 FEHMRKEESSEE

a. TREVEPE I AE S 5m , A R 3R ik A BEL UG
FRAE A4 R, SRS X L A5 SR P 1193 J87,
B ZS N 272.04 42w, & &0 R 45 25 2 B
28425. 57 km , £ % 45 25K ] 11 013 JE | 4% 28 5
6703 JE M T KEBUKIE919. 6 R, fE/KH T F M
ELRUBE o5 % H S IR LT, st s i X
K IR B 15 BIAR A A e, 3T s i, Tt
A MR K U - TR 4 B 2 g5, DK K R H 2
R C AR CIBTEN ¥/ /i RS E < ZIRITA: IR 12 A Y 2 2
KA EETFBEA KB, JO 7 2 U X R
A SC R R IR

b. Hb R KR H K GERAE R K ) T
Jrta e AE R GE T, mUE X T KO SR X T L
8.3 J7 km®, MR 1 53. 88 12 m®,20 42 80 4EAY
DA, Bifi 2 /K B R A0 K T 2% R P T T O ) AR
WA |, foff 7 280 < DX AR S SR 7K ik 2L , YT 3 Xt
KB AR D TR I S X R KA HE
Ve K S R BEREIN , iR K A B i Z M A T
AT IR T R KR IR T O SR X P
o DTS B0 DK 355 P 18 7K 8 50 B 328 18T p 7K T ) T
BT 4t

c. KRN KE I, 1] 15 W it e A AR Ak ™
i, AR, BEE A S AT LR U ER X ik
IR EIEIT AR, + S 25 AR W% i AR 3
B K B B S AR AR A S | B b [X b
D 7K 5 TR e 24y S5 e/ e A Tl T 3 A

i, 2016 4EM AR BN, SUHEFIHLIX 333 4570
AT 227 WM b S N A E N
HuE LN 1998 4 F A9 25 008 hm® F [ 2] 24 B (1
21573 hm’,

d. 2Tk 275 YeHE R B o, TS Y AN T
Jal, ARk B Tk Rl g R e i D R 3R
AN B P Aok T A mZis g g8 En L5
Yo T RERAE N_E AR R AR I TS K S A AL L
KeAeZ AR H A, 38 BT I 75 G AN W e
FUHEBE M X o A T, S SR 1T, 2000 4F i
IR 2 7 U A AT 400 133 J7 ¢ A
11 J7 ¢, BRI TS RE S0 3.5 F5F0 6.9 fi5, H AT
VT S B 4 S YR e e B e
1.4 KEBEFERMEEHFER

DL AR5 ZIn KGR A R S TR HLS Ry 3
fitlh, MUK B85 BRI 4 KAFAE 8 &, b 3% [ it
B X H AT 57K B8 IR )8, DAAE AN | IRl 2
i A 7K BT IR R G R R R ) R s L, B
P& SR B KL &S R I R GIR L
P 1 DA R R EE NS B AR RN I A 5830 KO8 7
W A S RS R ) R R R T K SR IREE SR i
L A SRR R U R AT B R R 2 AR P R 6 5
1 iR,

KFEBEEA HIR &0 ey BN A5 KR
P, i ERMIEZ AR 5 ATt S E R B
M), 3 BB FH VA 2 /K 0 R R MR B 1 A,
JE N5 A SRR 0 R BRSSO R .

a. HIRK IR G R E N , H B AR i it
— S Tt P AT K SO (Lt A st e R DG i i 7, L
RG] 5 & BRI E 5K K B AR 5 i HE A
T, B E SR AR ORI R K B A SR E M &
G KA S R IR AR K GRS TR 1D
XoF TSR AKAEER 4 3 5 308 2o L Atk 15 it () DAk A Jey , 52
PUKAEA Z 3 R 6] 31—l T e AR A M 3% 39 b
T AR ] AR S R R ] EE | T R AR
H SRR N KA IR 22 1 B A 18 5V L [) Ao 3 1
A=K KK BT bR HE RO 4 5 10 98 HE K R A
BB,

b. #t 2K GTIRAEER PR [RI 4 r , L H A i it —
JE T At v K S U R FH 288023 5 7K R %) 0% T 49 A7
BARW a5 K GRS — IR AR KT
Gyt Ie) e 73 555 e 38 2k B8 — IR 4a 48 B it 5 K
IR LR A U R R K 38 A T R K A S
IRZE At 2 EL S K S O A AR IR K By ok i
B 5 38 K T 3 PR R K 77 52 BK 5 UR A A50CR A

AR

KA R A ,2019,39(3)  Tel:025 -83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn <7



PSR 7oe 2 N
- N

/ N\
S 3
fﬁﬂjﬂg}x R LRIIE
\ /
EaL Sk |7 i
TSR
|
1
#* Lt | [omre]| | ggre| [seat]
% | - |
| |
NG T DU
Ji] 4
A4
KA TR o R 1P F AR
it H TGRSR | | s AR s
VAR oL A Lr il
} MRS AT RS AT |

\

SO TEEEGH G

[ i |

WA -

o mma| [osmss e [wrocen | [maorsatammm | [AKimmg o |

RYHT I |-~ === == |- === == == [z i
A
SR
v ] v
| [Aomirr| ke
AT R i
| |
A
K RPEAOR
AT A
B KR R R T SR A

2 KFREINEIE R

2.1 IEEFHNEEERRPEHEES
PLsOKJE R (2 (I8 R R ) L
ML g TAREHERIE, TBep— | HAFE U 3
S LIBE B G RE i, R BESE A B B A A 1 X
W2 K AL RE R T BE | AN BE 78 0 & #4880 7K AR B4 1Y
KRBV PRI IR BoK 1] 5 B AY B 2,
BRI B SRR, 7800 K 4% H AR EE 2 X KA
Z R ER . B R G AR N TR
SEER (O BRI | K PR SRR (O BRI , 25 B 2
A KR T AR G55 K €8 B Rl 15, S IR A 21 2 2k
FE[E], e AR T RS SR R
(BB, o AR 45K O 10w H AR & KA
- 8- KA KA R ,2019,39(3)

LRI 2 ORI 25 B T, LE B8 IR A 7 e PV 3%
MRAF A DX, o 2 (BRI f9 38, 2 58 70 38
8 b M ) T B, B B A A, SR 1k R A A
SR B TR B0 A 15, S R 5 BEAT SR Bt A
P 2B B AR SRR IE | B B A e
2.2 SKERAEEERAESSELLE I AE
&%HE

F AT AL 75 1R 2 i b A7 AE R 15 AL, R
15 YW BB K BE AT 5 o5 —J7 1, i ATk 3R 5
N5 RES 1 /N A R T AR AR BRI 5 Tk ) 22
AL AN, R B DX SRR B P S R AL B, 77 AR
R, PRI AL D7 A Sl X R AR L7 T
2t - TR KW T T, 4T SEAT RS 00 . W T
BTHIIX RS S T 3 T , A% 10 5 X T

Tel:025 -83786335  E-mail ; jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn



DU 45 R 5 4T F X, Je B 3 Ts K HAHE T
TIN5 7K 35f b Ak B 5 A 38 DX 3 G T, 4% R
398 TR RN P S B K], 3 A T RN TS A R
it QFETS KA, e bR, A EUe B, Had
FAE TG — 75 7K A AR A Ak A T i Ak A
2 IABR TG KA HILE %, ) 40 i R {5 K AL E Y
A IR A TG K AL 3 T2 BT K b B AR i
P — AN, HEHOK 5 K 5] b 3 7K I 55 S5 18 b oA
(V2K bR e, QT5/K BT, THAIA7 2, TH IS
i, SeETE K D % S E PR R TR A
BB W 5 15K B BRI 5 /K b 2R
W A E Tl PR T S Ak | 5 W AE 4k AR e 4 v
Ko FLICHESE Tk B AR K E SR A TR R, 51 5
R FEK A A AR K, i R AE I 5 K R
BT PR A KR R AR R 8 259
2.3 ISEKEFESE—AEEE

HERR T HE K TR A ek TR % R 58
AR N R G FERE b BN X sk 4 Je A %
i A DX Sl K TR 4 1 R R AR AR R R R AR
FA R AR R X X 0 K 0 TR AT S — 1

a. DT TN B4k 5838 KR (5 B AR Ak iAk
F SRR G YRR R B AL 4 1R
K FIE BB ZR G0 % 4 W5 A K S RN L ik AR 2 B 7 5 4K
FEWIBC B AR T B 7 35 35 i KR TR KR
Hu AT K P KRS R AR WA R

b. XK B 2 B ik G — s, BEE
ZoTEAL S AT & J R ECHE 7K B2 A AS W7 388 i, 7k 9%
TR KRB 2 R AR A 2525 (M) 23 H 25 B BH, 3
o3 b DX KGR T & R R AR B O B £ 2 a1 K R,
J1, 51 KPS B T A 2SR Ak K T R A
IR, ARG E b R 2l X K R R 28 A I B i
PP G O 5 ML AR R o e R, LUK 5%
PEFT BT b T8 e K 0 R L R e s A
RIR 7 BRI 45t A0 A Y 2 [R) 3 AR BR3
7 8 3 3 IX S8l /K e U T T S R 3 X ek i
2 REKEIR S HAb 2 3 S B R BE Rk, B
KR 3 B A s R 7K 96 IR 2R G ml R BT L 2 9, S
VB S E 2 [ R 7K O B B AR 020
2.4 fSEHFEKEE

2016 4 10 H , K FIEB 5 [ 5 % Je Fl i 2 i
SRR =L K G U T AR o R R R
T8y 22 ) , U A FE AR 45 i e BBOK F2 il B8 o o 22
W7 DA JE 3580 DX 3 45 6 1) B e BRAE R T e IX.
Sl A 25 SRR AR 1 R, AR ATk FH KRB K 6 R
M2k, SEAT LATHFE K St SO (R R K 8 2, St

HATOK  RYEDE R R 2B 1, PR GeATl 19K
BRI B, K B FHFEALERAT, A X0k B8
FEAR T il S AAT b FH K T R 8 BE A b, P LAtk —
AR AR RS K BT IR B 3 AR LLER B IR A K
DRI 4 JRLLER, HE I (18 XA T ML T KRR A
Pl R AR LK R AR R
2.5 HNEBEXGHMELXNBES

IKABUK T 2 v 55 P e D SRR 8 B FE R4
SIS IR 17 e KA T S A S K B R
YRR B 2R AR | 2R 31 7 52 Bre A K B LA B
i BE A FE BT 55, ZUD SRR AT shge— 2 rp
PR IETRE Lok SRHCH T , DRk AL A T A
PERE o JRPRSE R Jm — 2 HLA AL, B A B B AR R
FUIEX;— Sk R TR TRAAL 22

PP e, B AR A EOR R, B
KT, Sahil it XK 5858 5 fif e DX 4l E] 7K 5%
DR DAL BC B A, 7 B2 25 PR A XU A 1
AT BT BRI XS K6 bR . 7800 R % KA
S5 B B AR AT I 558 5 7 B EA T KA S
G ATIE IR+ KA, VKRS 7, %] X
W B RKBGHEA T I et , S8R 2e 5

TEAT B TCIE Bl N 3B AP AT S8 — K, 94T 48
— KR IRFAIT A 220 | ] T g b S B K B VR
M B MG — R, HEAT IXIRER S KA AL 2% JE 5
A5 3 A AT LA T IR 2 22 51417 R AN R A g 7
ZREST, e B AT s B XA, 54T 2 K IR
[ RS R R S RS S L DN A
KGR G — KRR L RPRIT R T 20K
UREE IC Y A AR Z5 KN IE 5 ) 7 A O A
AL, 32 5 T RS S — K A
Jitk o

3 & iE

BT ARt oK B, #7 IRAE W
i BIMR E1 F) B R S AR K B IR ER A AR
PR AT RIS K BT IR AR RRAY 4 JORHIE , BTMI9% 5
SRCER I KIS A T R GR L T
KT VA R FF NS B AR A SR A T W 2
H 3 R B K TR R A B A 8] 4 L B o %o 5
W, B AE AR YA K RS 7K DR R PR B A2
PRSI A R 3R [ L7 X 2 55 i 2 R

SE Lk

[ 1] SR, DR Mg, BT /K 08 IR T & 1) A0 i
FHESHORRR[T]. MBR#UERE 2017 ,36(1) :58-

67. ( BAO Chao, HE Dongmei. Spatiotemporal

KA R A ,2019,39(3)  Tel:025 -83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn - 9.



characteristics of water resources exploitation and policy
implications in  the Beijing-Tianjin-Hebei  Urban
Agglomeration[ J]. Progress in Geography,2017, 36(1) :
58-67. (in Chinese) )
[ 2] kg, T, 5ker, %, Zondkal F KRR T
ML SN DRI X B [T]. A B,
2017, 37 (12) . 4159-4168. ( ZHANG Sheng, WANG
Tieyu, ZHANG Hong, et al. Using a multivariate-driven
model to evaluate water ecological carrying capacity:
method-building and application in the Beijing-Tianjin-Ji
(Hebei Province ) region [ J]. Acta Ecologica Sinica,
2017,37(12) :4159-4168. (in Chinese) )
XUH T, XMRE, B, %, BURIDK R M55 T N
[J7]. 7k 4 15 £ #, 2016, 36 (3):211-218. LIU
Yujie, LIU Junguo, ZHAO Xu, et al. Assessment of

vulnerability of water resources in Beijing-Tianjin-Hebei

[3

[

region[ J . Bulletin of soil and water conservation, 2016,

36(3) :211-218. (in Chinese) )

ERIEZE. b [ AT RS2 A R K 9% U I S AT 5T 45 A i

[Cl//H EK 2R 2. hEDK R 225 2001 22 RF48

SCEE A BERDKR] H it 2001 :5-17.

[ 57 BRaGfe. DK IR Pl Rp2e R HI G/ /v B KR 2
2 R EDK A2 2 2001 A ARAE 2R SCEE. KRN BT
KFIH R, 2001 :38-40.

[6] 2%, AL, s, % tE/KEHR RSG5
WTT]. PEBEBERET), 2008, 23(2) :116-120. (XIA
Jun, SU Rengiong, HE Xiwu, et al. Water resources

[4

[

problems in China and their countermeasures &
suggestions[ J ]. Bulletin of Chinese Academy of Sciences,
2008, 23(2) :116-120. (in Chinese) )

TEA, N5 A SR AR ATAL - v B K 5% I8 I) 8 e % 5
(I, B0 R 5 4 (AR BESE RO, 2009, 45
(5) :441-445. (WANG Shucheng. Living with nature in

harmony: water resources problem and counter measures

[7

[

in China [ J]. Journal of Beijing Normal University
( Natural Science ), 2009, 45 (5): 441445. (in
Chinese) )

[ 8] F¥h. PGS b EOKBEIRMA )], St
2£,2017, 5(1):4047. (WANG Hao. Collaborative
strategies to alleviate China’ s water resource problems
[J]. Landscape Architecture China Magazine, 2017, 5
(1) :4047. (in Chinese) )

[ 9] ZRH, RETEM, XI5R 55, i AR o
IRPEAHIEHELR [ T]. FhoAid iz, 2014,59 (4) :419-
427. (QIN Dayong, LU Chuiyu, LIU Jiahong, et al.
Theoretical framework of dualistic nature-social water
cycle[ J]. Chinese Science Bulletin, 2014,59 (4) :419-
427. (in Chinese) )

[10] E¥E, BiMsc. By sk A 8-k 2" Z 0K
WIS 55 (1], KR4k, 2016, 47(10):
1219-1226. ( WANG Hao, JIA Yangwen. Theory and

study methodolgy of dualistic water cycle in river basins

under changing conditions [ J ]. Journal of Hydraulic
Engineering,2016, 47(10) :1219-1226. (in Chinese) )

[11] T, BUMsC, Fek. b re Ask—+ha” Zook
PEI ORGSR N K SR = R I [T ]. B
Y%, 2017(4) :56-58. ( WANG Hao, JIA Yangwen,
NIU Cunwen. Dualistic water cycle in river basins under
changing conditions: mechanism of basin water cycle
evolution and efficient utilization of water resources| J].
IEEE Spectrum, 2017 (4) :56-58. (in Chinese) )

[12] FEk, SIS, # 5t 45, W — JeKAG 30 S
AL BE R[], B, 2013, 58(12):
1064-1077. (WANG Hao, JIA Yangwen, YANG Guiyu,
et al. Integrated simulation of the dualistic water cycle and
its associated processes in the Haihe River Basin [ J].
Chinses Science Bulletin, 2013, 58(12) :1064-1077. (in
Chinese) )

[13] R, B0, Ede 45 KBRS AN T oA
WAS(L) ;R A st J S A0 [ J ], /K A 274, 2018, 49
(12) :1451-1459. (SANG Xuefeng, WANG Hao, WANG
Jianhua, et al. Water resources comprehensive allocation
and simulation model ( WAS), part I theory and
development [ J]. Journal of Hydraulic Engineering,
2018,49(12) :1451-1459. (in Chinese) )

[14] TG R, 2R, (A AN, V155 4 5 40 3 i el 14 10 Ok s
ST R AR BRI [ 7], K A 225, 2017, 35 (6) 1 6-11.
(MA Hailiang, JIANG Mingdong, HOU Yaru. Strategic
analysis and path planning of constructing sponge cities in
Jiangsu Province [ J ]. Journal of Economics of Water
Resources, 2017,35(6) :6-11. (in Chinese) )

(15w, B /KB U #E b KR ™A% S AT HIK G 2 1l
[J]. "PEZKA], 2016 (13) :12. (GAO Erkun. Set the
upper limit of water consumption and strictly control the
total water consumption. [ J]. China Water Resources,
2016(13) :1-2. (in Chinese) )

[16] ZRIEW]. AT A 6 157K 23 B AL BE AR 485 SE HIB R WF
FELI]. BT 2 5 4R, 2009 (9): 177-181. (LI
Haiming. Distributed rural sewage treatment system and
practial technology [ J ]. Environmental Science &
Technology, 2009(9) :177-181. (in Chinese) )

[17] &Wn&, HEME, FE. A S T5 7K 5 BUL 3 E AR (19 R
MBAR[T]. E K HEK, 2005, 21 (4):24-27.
( QUAN Xiangchun, YANG Zhifeng, TANG Qian.
Development and application of decentralized treatment
technology for domestic sewage [ J]. China Water &
Wastewater, 2005, 21(4) ;:24-27. (in Chinese) )

(18] Ealfe BIEm, RF8, 5. KBBR8k 5
SPPIHENIBE 5 [ T]. KR~ 41,2017, 48 (9) - 1023-
1029. (WANG Jianhua, ZHAI Zhengli, SANG Xuefeng,
et al. Study on index system and judgment criterion of
water resources carrying capacity [ J ]. Journal of
Hydraulic Engineering, 2017, 48 (9) . 1023-1029. (in
Chinese) ) ('F!F’J;;‘% 17 W)

- 10 - KA R A ,2019,39(3)  Tel:025 -83786335  E-mail :jz@ hhu. edu. cn hitp ://jour. hhu. edu. cn



