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Water science issues in sponge city construction

ZUO Qiting'*
(1. School of Water Conservancy and Environment, Zhengzhou University , Zhengzhou 450001, China;
2. Center for Water Science Research, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on summarizing the practice and related research results regarding sponge city construction in
China, we analyze the background, expectations, and possible problems regarding the construction of sponge cities,
and elaborate on the application of water science to the construction of sponge cities according to the various water
science disciplines, including hydrology, water resources, water environment, water security, water engineering,
water economy, water law, water culture, water information and water education. We also put forward six aspects
of water science issues probably related to sponge city construction, which involve hydrological effects and water
system models in sponge city construction, mechanisms and scheme optimization for effective utilization of water
resources, the reduction mechanisms and effects of non-point source pollution through soil percolation, the
infiltration-storage-stagnation interaction mechanism and design and calculation of urban rainfall floods, water
security risk control and adaptation mechanisms, and water management system research. In addition, we propose
solutions to these issues, in order to provide references for the research and implementation of sponge city
construction.

Key words: sponge city; sponge city construction; water science; water system

PR TR T — R, 724 T 5T
Je KRR FEM R ESRGBETIR S A5
R, AR SR IR Tt A I/ PR 3k T A 0 9 - P
IEZIA , 20 THh4g 90 AR S T AR i IT
(low impact development, LID) o 1 XJ 3% 17 28 1% 2e A8

TIESEHIRE R SE , KR EAR A A R R4, 7
KB, M RAR TG N, ok RN, it
T RS [ 47 L, 0 2 HE B kT R T B G, R 4R
TR AR T AR B, RIMEIR T A R TR A —RE R
DI, T WIS fE SO K BRI R SRR

HEWH  EHE B RPE I 4 (51279183 ) 5 1l 9 4 & A2 BB Q1T AT BA S R5 3140 (13IRTSTHNO30 ) 5 M3 N K4 KB H B 5 4k 4

(2015ZDPY011)

YEB A AT (1967—) 5, #04% AR S0 1, 2K SC2E BoK SRS . E-mail ;: zuoqiting@ 163. en

« 21 -



BEELEMR B LIR30 F 3K 2 ik
Ak SEIR PRI IE B [ A ) 3 R KR
Hu R AR RN BT HERR B7 . 2013 4F 12 A 12 H, ik
FEARC YRS R IR @ g A T 2 s 3R E AR
B T AT R B AR SE M —— I R W
KA (FT)) 1, B FE 2015 4F 10 A H 5
BEINAITEN & T (& FHE g 4 Tl i (48 5 2
LY, TR G T LR IR T R S A

IR 2 AR SROC T 2 T B IS 2 DA L
IR, EH T 2016 4F 5 H 20 H A EZEIR _
A, DL Wggg T O 8 E Y Sk, 2011 AF LR —
T SCEEFE T A A IR (AR DA 5T ) 2012 4F
U — R ScE R I e T e,
2013 4 HAEMR AR — R v B2 2« Vg 4 Ik T (e
e #2014 430k ETHEI 30 25, HZHGE
SEARAR L T R IE 2 AR 5T BUR A #)
2015 4ER e T3] 750 £, B AR w4
Il T AR P A H AR FBOR [ U BLE 40 AT RN
5K IV A O o VA 40 3 T A T K R R A 43
B o, A A0 i 4 i e i e i 2 A
AN A AT T IRA R A HT 5 BT 25 i
X7 E A1 KA B IR AR IR T @R AR B
JRAE R GRS T AR R B B AT R, O
PRUT T OCHEM B, D3 6 SCHR oK, XoF i 443 30 T Ak
A HLA B BLRMHOE R £ I A T i
VE 22 I BT A TR BEF A

VR T R AR AR i S < /K R TE K AR
T, U, B AR T A KR ) R AR F B
EH ST OKBLE 2 )R/, IR KR 2 AN 5 52
PRI T R P FH R N T AT, AT
VR 3 T AR P T RE A B A K R AL, I 4 M )
ABFRYLRAE , B AR U B 7E U 2 3 i A 18 v o A
KBFE RN R, R R TE R 248 IR 44k i)
IS, b 2 7 1) A7 A 1 [ T, 7 AV 0 3 Tl e o
5 X K B2 [ R TR BE R
1 RESEEHTEZREREINETESRATN
HRZE
1.1 RYEMES

Y T S = A TR A LIPS N
o R VR A AR T R A X — PR SR e R AR
A1 20 22 90 AEARHE Y LID B HA w0 H &
S H AR R T B A RS L, BEE SR AL
1R R TR, 38T AL ke R ol SF Py 3k T 7K ] R e
LI, BT — ok, WA W G WA i
WL RAEX — 5 N, AT H R A 2 48 0 T

I, F TR IR T AR S R ST A A Dk T Tk K
[A] R, T AR

b. Ry TSR D 3 N H AR K R G5
ma, i AT KRG AR ARBE, ARG
A7 T RE B TR AR Il TR B L LR Bl AR
ANEERIX I NGB ZL X X T
A R A5 ] O ARAR R Z R A R
T, X MR Y 5 ATEE o M R 2s [A B 42 88 5
FIH,EB 5 HARSE X RAEAR KRR E X B SRk &
GurerEsgm . AT AECRIE B AR B H AR, % RO K AT
7K RGN BEK 5 | T 38 Tl A 152, 3o Al S VA 40 Ik Tl
WA HE .

c. TR TG Y AR rh B O TR BT IR
P g PRIPOKIR G, 75 B i i h LB A Horh i
YRR IR R — VAR IR T R Y R
MHEZR Hb T VR SL R R, AR Tt
B, AT /NX GE R A Sk
K HPKEE S, RGRHTTK RS, BRI
TEvs gy Ry M T KRS, XBRR IR 1Y
2L MR IR T AR S SR TR 2
1.2 REFHWHE

a. PEEBTTB LR Ty, A IR TR A —
FECKE TR R B i & R WANE, DT R A 7L 0 3t
i, JEIR PRI R IR A ] B2 B UL RE T

b. ST G, E A S R G, 4R
Gz Y3 AR SER TE g4k B i
WA BT gy R EEK BTE A

c. [MIHASRKIIRE, EEEA KRG HRH
£ BRBE . ARGL TR M4 kT, 2t A
B R R T DX R 5 N sl R UK RS
TIRemy e s (7K R GeRH [ 48K DI e,

2 KMEERREEBHRHEHEZPHNA

2.1 KBZERNE

“OKBREE” G 20 AR H BUURAR & ) — 1
1) B X AR 23] () 0 R IRAATEAR 2 W8, A
ARZ SCREEA TS, SCHR[ 13 ] X5 KRk 27 i 53 3
HEAT T —SEWE BN PER , o T KR R
RAFFEHEWE | A5 T KB R R ARG A E A X 10
AT, BIZKSC2E KRR KRB K% 4 K TR
IKZFE KR KRS KGR OKEE ., AN, N
T RGEEEX 10 DT RKBHE R R EH
FRA48E 5 A BA DL 4 i A — A K Bh 27 i 5% i e 4l
5 Hp o SCRR[ 14-15 ] FR EU TR [ 2011—2012 45|
2013—2014 4F /K BL2E I ST R T T 845



2.2 KMFEREBRMTERPEINEA

SEFARIE XK 10 AST7 A B iAo KR
AR B P R ILIET 1

a. K30, AR T B ARAR SR K b
IR RORAEER R RB I ST, DR I T i 3ok T 7K St
FUAR T EL QI TE IR i i ST B XK AE 36
HLBEAEETY 3k i A 7K SCEORE T 7K S0 B 5 1
S AR A RUBE ol BE /K SO | A 257K 3T
IR R RS

b. KRBT, MR R EE ARz — 2
figp DRI 7K BRI K A AR IR, 95 B K BER
AR R BRI AT RICORA S5 Bl s 2 [l 8T, DAL N o B8
FOAI T KGR AT 58 AT, AnBIF 5 v 4 i A i
G A 7K SR A AL LA 5 7K R G p 1 7K B TR i
FHEAE ARF UK B A% 2K B8 IS B K
FE i K SRR E A

c. JKIREE, MR EE AR — 2
Sifp DRI T TR TG e IR, PRAPOK IR, 9 B e otk S
NG B XK 5 eALEE K Tts B LA IR K75
YeRb B R A BB AR A5 | DI o FEE T ARk i
IKIRGE I FE A, AR5 10 4 i A 8 5 D Py 7K
PRI AR ML K AR R | 205 3ol i S 15 19 7K BRI
RO KRR A FPEA | 75 e B i ) SO o)
B K75 BTG DK AR SR S B A AT K AT

SRR

d. K24, IR RESE MoK 2 4, 4
FEIRGEIRLE A ORIRBE G4 K RS2 4 DK TREH
2 BORPRRR 2 4 BEPFR L2 M NZ A — s e
LRI L A PR RRRE T, DRI g R IR K
AP AR s oK 5 TSR fEE
WU K 22 A K% xR RE P THe e A

e. KRR, IR T A DAL FE — R KRR
TR, o fh K TR e B, 95 KoK TR
MR Bt T A PR AVE 2205 T DRI g R E A
i K TARERIBTFE AR, 4055 i 40 3ok i el RO AT I 3R
Tl A B TR R KR S TR 5 Kklicdeat
R[] FH A AT 7K 2 238 T AR S A 7 SR8 IE T
FEAEWINUT TR B AT B,

£ OKZETE . A T A B IR B B R AL
AR BT (R BF AT W 554 B A | DR IR Y o JE
PRTTK 2 TE IETE T AR, IR T i v h i 42 5%
FIREAT K GEIR- 2 T - A - R SR LR 5 AR 1Y
VAL SRR W55 TR A I i AT 7
ORI KB KA K 455

g, JRIEAE TR T L — T | B
PEARSR Y9 T A, 3 BARZ LA 7 H i
WK BT, 75 24 — 0 il i e ok
PN LR Bt DRI . e B2 F AL T 7Kk A E 58 AR

ST SO
I
RS
AE AR SO RS

NG

TS KB R
N Ry
BB KR
RS

YR IR

INNIREE S 7/BSS e

il AR ‘7J<\A7J1<‘
BRI EE

SRITIAK, 5
i eI i S LA
KgAK
LR

&y

g
i

BRTTRSEHLIAIA
IRENPN R 5 2
ARERE L $
AL Wk

355

KAE B

ey
SIS
5

SRR B
7R KRR
b INC e S |
B KSR N
i

SRR K ik

. KBUBIE

s AR
2

S PRPR
KA 2y A BEHL

Il

S SR
SEPFIEAT 7 KA
A R RESE

s

1 KRR TR LR I T 1% 49 Bz FAE 22

.23 .



UNoKASUHR JE | Az 25 7K DR B il JBE | 7 7K A 25 A AL
il K =2 Gy Ab BRI 4

h. JKSCAE TR ST S B O 3 T SCAk K SC
PR AR , S A 25 SC T B ) F 2 4 B o
W BOKSCARIFZE AR AP A i, DRI e 2 T
LI K ST BT FE T A, i 2 Sy 2 e SCpe s
R TREEBOSRRERAZ A KSR ROOT R4S,

i KAG R TR A R E RS R
Kol , A T B AR GURE B B ST i, DU
RIRGAE BN 15 Dy S, DRt e B F A3 vl /K A
ST TAR T K R SR SR AU 5 i | it
G I U S T T o

Jo REH  MEARIR T B KT B —
N, PR s 8 T A T /K 0 OIS A TR
IKIEBHE A SEH N FARTE WK E L5

3 iEEETRIE PR EEE R RERE

TR A T S B RS K, S B e g
S T S A DR T L K TR e AL [T R OK
IR, AT AE 218 B —SL/K Bl i
3.1 EBHETHRIRKIHNSKkREHEE

Sl N o R, AT LA, L3 X
BN AR RGO 2 ERIE N NS EEZ T,/
Ik HATHERT TR AR Sk T R 15, 1 SR OKAE R AR B
AR, XN T 5 BOK SO Rl H A 2%, b
BN 3 5K 3 7 58 2 il A — & 2 AT AT
Feo MEAR T VW S VF 2 BN BT (s R
T SR 2Rk ), HARESR /N RUBE RO R JE R AT A6
I, DAERIRRE | A 2R0K RGeS i R4t
IR 4 IS FH R OR 32 ) KR, L 2 AN B A A, DR 75 2L
K IR/ IR B ROML R /K R GERERS - [ R J7 T
W RARAE

MK —HER AT LA Y, 100 U BT AT 3
IR WFFE XN T A WFFE S0/ U AL, IRt #E
(RES CUNGEN QN AT S & VAN AV | EHEE
SEINE O RS AL ML, DFFER A PR
7 18 s — e SRS T K S SR S LA 5 — o
5i /N OB BRI R K RGERAUMT TS . TGRS E
WFFEIEJEREABIE ST, #B A6 AU 31 S T 45 A B B N
S B KX K 2R G877 77 1 I N2 3
IKIEA LU E—RBK R GG R, WEERIKR
GERATU 2ot — A 20 R shid B S KR
TR — I R/ NRIT K 2 T R R O K
A /N SO AR AR TR S R B TR0
R/ SCSEARAFAR ST RS, T B T B
MR EAE IR G5 | 7 20E B R A m o A

e 24 .

SRR 2R, X —MER F B ROK SO
W , 53 BOoK T A IR JKA5 B,
3.2 KFESWUF ANERFGRALIE

U BRI 403 30 T B DL B, AT &5 F — 2 il
P )48 8 A 1 P YA 4 i T AR S KD R R
L an, i T Ak S SOk b M TG in, WK T B
Gy AR T X A RV AR T MY
THAKTFE HERKE Tk, B 7 L850k T
TR R B, SR/ TR R T RR G A XURS: T S B
IR AR, AN [E M X AN R RUBE, AT BB A5
ANFEREEIE, a0, 2o X b R KR, IR B AR
T EMER N X s R BU T KA I RIS
BYEINNK T, X T8k B 4 Rk T A Hb X,
BUAANIIB 2 fa7 5., AT LS 2 M3 . MK B ROk
AN T - KRN G T A AL K TR AR AR ZE R
RGN, MR AR I AL T AR A sk, S T U
TR 2 ORI FH T 3L, 7 22 o g 4 3k i st 1 7 SR 7K
IR AR AL AUR] ORI ST, AR B R e
UEAK BR80T R R 7 %8 i B HTOC X 5 )
WA

X —XER AT LA 1, % a5 A2 g 4 Ik i i
R MK GRS R INE 2% WFoE X — XA
WIS s — 2 B T3 T 7K S0 S 56 /N R sl ik
SRUEE 7K ZR G AF 5% 7K 9% 8 e A5OR LB —
FET/INRUBE B0 RUEE 7K R Ge A | i 7K ¢ U iy
ROFI 7 S AR e 15 1Y ) BIF 5% /K B U s 380R FH I A2
T LWL R R RIEE IR REMEE ZE
() NI S T 7K B8 U5 v ORI H Jr B R R
XX F2 PP KK BRI K SO iR i &
KA KA K5 B,
3.3 MRS RYIE I TSR R R R

g 243 3R T X R KA v A T R AL 8
b N TRl A=A FE 5 P Th e e T 4 3k
T Z BTHAETE , N T A kK Bioiseg, oT LA
A AL B R A TS Y b B A — A~ D) RE
“EHES R RCR e, MLERRYS A seE e
Yy, WA ML, AT RE S o 3 B S W T R s
Seyg Ll UNE A JE ANV RER AR . WnIRTE YLty
T B RN R A SOBCR TS YY) e
FUR BT Yyl 7% 3 3 b als AT K IRk
AR BN AR, i ELAS R R - S T K TS e
IGEE N RNE, U, PR AR d i B e B
TH AR TR TS YL a1 56 TR I ML DL R 1 4
B RN /K B AR A A RLON; , FE SR 5 R0
MR KI5 YR BRI 1T H HTOC T 5 AN
TR



MK — MR ] DL HY 400 5 T AR Sl T
HEBC PR T BRI, 417 3 W IS Sy i + 0%
B, 5 M RS Y i i e PR T
AL BE, AIF 50X — X BTG BN 3 T Tl R AT F 5T
i i KA B S50 A0 M, W5 TR 35 ey i+
S5 RS FEFNAS AL LI 5 (1 45 1T A BT R
U5 Gy it + 58 1B AR AL i B, o A 1A 4
Sl i AT IS 5 G S R A RN s B IARAFAE
LT KBTS G XU, 2T 3 R XL Y
IR, S2Bs b, H AR X — i R A FL AR IE
AN, R AU X BE TS SRAR A, 3oF - S Al oK
TS U AIRBEAS AP ERR X — MR = 289 KoK R et
FEALE , AR KoK 30 K BRI
3.4 “2 B HEANESHTRETE

MLy HAT WE B B R, (AR,
YR R BT B R AT B B I AR IR T
il AR, SR, < B R T A RS R R
ZHRAE, HRTBE TSI AS LA 7K 3 A By it i 4
P E b it R 1R AR R B R Y T
AL HAFERBE SRR, A BT 507 %
(BEATS F i A1 B0 98 20 3l i ey 2R AT By it
PATHE i R—HEE,

MK — XA AT LA Y, 0 iR T T
Unfef 2% R LR T Y < 8 AR PR —
MERE T LRSI M P57k Rl AR 42
JKPE BT HEIR AT T35 1, IR AR S B AN T 2 RO
U R F HET SER B EBRATT  , EE I
AT PR RIE S RE B - — 2 BT AR Y 2 T 58T ik A 26
LT K ERTHE I AT T H 307 vk TRk TR R SR
AT R R R G i A, 60T
RAGEAUT AT k. X —MEB T2 KoK S
W , AR oK %4
3.5 KRERKEEREMILE

— R, K RG22 KR 4 |
KA A K TR 4 PR ORI 2 4 R B i
&, AT R — ARG TR, XL K %
SRR S SRR AT REAFAE . TRRE S S B ) it
IR — R BRI 22 4 [HJE A2 HR
B L WIT 10 R R BT B — i, AR
ZIBIA B AT A EE R P T oS — T3 TR 8 e
T3 — T R ATREPEAALE, 0, 1 s Bk PR IR 4
AIRE S RI— ZR I ORK K R it 103X TE S 3607 B
LR, BAPMEE HT S, BT,
it B S BUKAT A HORKSCIG , NN
S HORAREARLL AR R B 2, R
AHAAN A7 T KRBT, A —E
I — R RIS By B B, A — 7 e M R

“YRTTEE" G, T LAFRVR 433k i 350 4 DX s < Ik i
B ST —E ) B UEX T, BeAh, W K
FEVRAE A K PR B 2 A AN SR 38 T HE 7K X 58 22 fig
fRDRery . At AT HIK B LR, 48 K 2500
TIRE KR IR T2t 5K sl AM K, PR, 3688 4o Vi 2 3k i
TRVERAR DK L A (AU LA RE Y, 777 FL R Y
JAUBSE - AR far A s — JRUBS: LA K an e g o 3 s f A 2
H A 580 LR S

IX—XEBUAT LAt A% 0 s Al 8 7R 7K 22 42
U AL, B2 A TR K 22 42 [ R, T AT 7K 22 42 X
W, MR 3 5 i O o K i SE Bk, 18
TR A RS HLIEL, ZR G0 0 BT 7K 28 4 XU, R0 ok L I
SEELN 5 B SRR AH AL, S22 R R R
QOUFA T P BK &4 1) 7 7 T T, e B~y —
ARG 2T R T K 2T R, % R G0
KEBARGH T RS, MR Sk i EHE
BB43 s QA FE I 3k T Ak & 8 7K 2 4 KU 45 AL
il B T A Ve 2 3R T ) R, K 2 A KUK
R L TR IR, X T 2 G i R KR
T o X MEA S ROK A iR o Sk 3.
2 KGR JKIREE UK TR JKEERE K15 B Tums,
3.6 BHWHAEEER

TR IR T A TR A AR AR A2 7K™ i UReK T A
{UGEE T AR W | IS TR R R B 3R
AR TR R R — DN E RN KRG, T Lty ot 35
KRR, B, KEBW AT HAIE 8
B SO R BORTR ST 2 050, T 8 R
PR bR HE (5 BAL A HE R Refb i HE, HOR, T
BN — AN PERIKAE R G,  KPEAEAL K¢
TRREEOR H KRR K2 i K TRERR AR
R KT AR EOR I R i K SR R e
W RN W KoK A RGBT
AR EE T TR SRR I i R |, B
HIOCTF X5 T BT RN A S A AN B 7T 3K

X — e AT LU A% G SR T KRG
S22 KA NS KOy T T, 75 2R K 2248
A SFFE , BFFE a4 W7 T . O K 48 P AR
RIBFR R, AR K TR Lo
W CES ERERAT BOKEERRESE ST
IS BRLAA 2R @ik < 5 E KR gk, fl L
THRHEARFBIE AR REKE RS, L
FRE B DLRE REAL R B AL DR RS HETRITE | =
SUEH A BhER L ESIRS 1 B bR, 2R ZOKR
“URGMRS R R, ¥ MOKH TR S5 4t by
HEHTRIR I KL 1K KRBT K R
B IKAEE 5y KA BOR T B K AR R A5 45 7
TR A K A B AR G R T i



BRIy o XM E BORTE B K& Kk
(5 O A &2 G A 8 L N
PR ORI K24 K TR WG, JL-F- B w5 K B2y
10 AEBE 5 1], Wit Ut , itk K A B IR, 5
FOKREEZ I 1ML E B 1

4 & iE

SEH MO 2 U] SRpI 2 Sl i i e i LA
S A itE 2 ST S i R REAE A B XA, I A AT BEE
7 T R R ME RS A R A« R A SR T A B R —
RIRGE TR, T B ARG G Bhr it
PR T A B AR A 102 K 3 KOK R4 8 7 T
AT TAT , 157 AR k2 22 05 1) 58 SUTSE (g 2 20 i 7
B K Rl A A

R SCHRE 7B 2 Sl T s PR RS XERR Y Y
ARA LRI A T, TR A B 2 M L5
2 T B P AT REAF AR ) KB 2 R T, S Ml S
LRGN AT car

SE Lk

(1] A s i, i 4 o g B HOR 8 7l - AR T
KK RGHEE (1K47) [R]. JEat fE DR 2 B,
2014.

[ 2] FBURK, kM. T A 2T 40 Sl i ) A ) W 7K )
FIRLRIBESE (D], loris & JEESE, 2011 (12) ; 3741.
( DONG Shuqiu, HAN Zhigang. Study on planning an
“eco-sponge city” for rainwater utilization [ J]. Urban
Studies,2011(12) : 37-41. (in Chinese) )

[ 3] Bk, arfli. Mems @ LS RS
MEIBEFE[T]. W & JEWFSE, 2012(5) : 130-134.
(MO Lin, YU Kongjian.

study on planning an ecological stormwater

Structure the urban green
sponge :
regulation system [ J ]. Urban Studies, 2012 (5): 130-
134. (in Chinese) )

VBB, R R AR (ND. T E PR AR,
2013-11-06(02).

BRSEAR. OQ T 2 T RS | B R ) 1Y
BT, KRR ST ,2015(3) :7-10. (JU Maosen.
Thinking about idea, techonolgy and policy of spongy city

[ 4

[

[5

[

construction[ J]. Water Resources Development Research,
2015(3) :7-10. (in Chinese) )

SRAAR  WIHE, 5552, ¥4 3 T A B2 45 T K O
[J7. KH % RBWF5E,2015(2) :20-23. (ZHANG Yamei,
LIU Changshun, QI Shi. Spongy city construction and city

[ 6

[a—

soil and water conservation [ J ]. Water Resources

Development Research, 2015(2) ;20-23. (in Chinese) )
[ 7] M0, 0640, 2R 47, 56, WAy dt B4 e i 52 =2 3
AMEELE HART]. PR % KHEK,2015(8) : 1-5.
(CHE Wu, ZHAO Yang, LI Junqi, et al. Explanation of

sponge city development technical guide; basic concepts

- 26 -

[8]

(9]

[10]

(11]

[12]

[13]

[14]

(15]

[16]

goals [ J ]. China
Wastewater, 2015(8) : 1-5. (in Chinese) )
AR, F 05, AL, % AT B S A
R PR A2 T A s ) AR X IR 43 [T ] P E 48 K HEK
2015(8) : 6-12. (LI Junqgi, WANG Wenliang, CHE Wu, et

al. Explanation of sponge city development technical

Water &

and comprehensive

guide; regional division for total rainfall runoff volume
capture target [ J]. China Water & Wastewater, 2015
(8): 6-12. (in Chinese) )

B, RER,MIE, 55, 14T HE T8 152 2k
ITRIHE & R B[ )], hIE gk HEK 2015
(8):13-17,23. (CHE Wu,WU Yanjie, YANG Zheng, et
al. Explanation of sponge city development technical
guide; rational building of urban stormwater detention and
China Water & Wastewater, 2015
(8):13-17,23. (in Chinese) )
TR, AR AT BN, AR AR I T A R e
AR S B AR ()], P E 4 KHEK ,2015(8)
18-23. ( WANG Wenliang, LI Junqgi, CHE Wu, et al.

Explanation of sponge city development technical guide:

retention system [ J |.

planning index for urban total runoff volume capture[ J].
China Water & Wastewater, 2015 (8): 18-23. (in
Chinese) )

BT v 2 [ R A R A A BT VAR
MERARE R[], KEEAD,2016,32(1) 4245,
50. ( LIAW Chaohsien, GAO Aiguo, HUANG Enhao.
Enlightenment of rainwater management in foreign
countries to sponge city construction in China[ J]. Water
Resources Protection, 2016, 32 (1) 4245, 50. (in
Chinese) )

FETR SR, TR TR AR A R T R 5 R
AT RN [1]. KB ,2016,32(2) : 14.
( CUI Guangbo,ZHANG Qicheng, ZHAN Zhongyu, et al.
Research progress and discussion of sponge city
construction[ J ]. Water Resources Protection, 2016, 32
(2): 14. (in Chinese) )

Fems . KRR R ERMA R R (1],
AT 5 A FIBHE, 2011 (1), 113-117,129. ( ZUO
Qiting. Discussion on discipline system and research
framework of water science [ J]. South-to-North Water
Diversion and Water Science & Technology, 2011 (1) .
113-117,129. (in Chinese) )

fems i E KRR ST R R4S 2011—2012[ M .
Je5t: A EDK AR A R, 2013.

Ao, A E KRR R R 2013—2014 [ M.
e st v EUKADK S AR, 2015.

A REKFR BB A <K F 4. 07 RIS
)], K AETERIY: ,2015,33(4) :1-5. (ZUO Qiting.

Development stage of Chinese water conservancy and
strategic concept of future “water conservancy 4.0” [J].
Water Resources and Power, 2015,33 (4):1-5. (in
Chinese) )

(WCF B #1.2016 -05 -25 ikl 4Bk )



