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Abstract; [ Objective | To explore the effectiveness of sponge city construction and its key driving factors, in
order to provide theoretical basis and policy guidance for sponge city construction in different areas in China.
[ Methods] The evaluation index system of sponge city construction was established from four aspects
including water environment safety, the utilization of water resource, water pollution control and water
habitat construction. According to the topography, climate and development scale, Beijing, Chongging and
Zhenjiang City were selected as the study areas. The change of sponge city construction and its key influencing
factors was quantitatively analyzed by principal component analysis and fuzzy-gray comprehensive evaluation
model. [Results] From 2006 to 2015, the index of sponge city construction showed an upward trend. Of all
the sub-target layer construction indexes, only the water resources utilization index of Beijing and Chongqging
City has decreased. [ Conclusion ] Chinese sponge city construction has achieved initial success, and urbanization is
closely related to the change of sponge city construction index. The construction of sponge city in North

China and East China should also strengthen the control of the reservoir volume per unit area and agricultural
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pollution load; and based on topographic analysis, the construction of sponge city in mountainous cities should also

strengthen the control of water saving and domestic wastewater discharge.

Keywords: sponge city; evaluation index; fuzzy-gray comprehensive evaluation models; subregional control

T Ak S A R 2R T R 1) 2 AR R A (I T Ak gk
FELE AR BE 2 A TA 24 19+ 3 R 7 28 AT sl 17 A
SR it Sl b T Hb 35 R A 5 R Ol B el L B T RR K
(9 F SR S8 A 2 3kl 7E 5% W R AR B R K AN g
KHHE S 51 & MBI BAh, AR
5Tk Ok T K B IR R 7 A 3 R 3T K Ry
SRR YR . R T SR R T B S T K
X FAE 20 tH4d 70 AFEAR, — 28 Kk ik E K BV A R
FH RN K 5 U5 A 548 B B, 4n 38 [ IG5 i o
RUBE BRI T LIRS KRR BERE T O B AR R K
Wi B R i A s 3 T A A A
A 3 H K [V K R A R KA A R i L S PR K
GE R R AE FR A 5 WK 0 14 7K O T 1R HE A
BE T KA PR AU R AT I T A R R R T b X
SRAKAE B4 1 170 18T 5% T O 18 52 4 K A2 35 R G 1Y f R
SRR K S A K R L kT I K P 8
il A A DA B 9 ) AR A U ) 1) 22 R A Y A A 3
KA G B I6 KOG PR D FE P AR KR A 57 S 0 W
KEERIA RS,

U 20 a SR EIZE DT e A 3k T Ak R L 2016
A b E AN T HGEE R B 57, 4 00, 3l T Ak i B
E AR [ BRSOk T IR I T K ) R L SR, 2007
AR DA v [ 2 55 V0 11 3k T A 8 ek o B K L 6006
A3 T A K OAS A e ™ F K A 3R A 110 A,
P, 5 e AE 2013 4F 12 A iy b s gk T
PES W B8 ik B AR BUAE . AR B & F1 A AR 1L
(18 4 I T JF R T vl ) A € 1) 0TI R K AR R A
1o [RVERE o [ PN AR G 2% 35 6 il 4 3ok T 0% B S PN T L
PR HEAT T O A IR Ay L R AN g
et A A R, IR TV A I T AR S Ak U
PR B 22 ROBE (A 3 T YRR R i TR AR AR R
BRI M AL SR B B, 2015 4F 7 7 . 5 40 A 1Y
(e 2 3 T R SO 5 B A I GRAT) ) (LR
FRCTMEED) DN 6 A 7 T 4 T 96 4 Bk vl 1A 1 0 18
TG A% 6 b SHR R SR H IR DA 7 A
B RE T AN R R AR B R JF R W 45 5 AR AR 1Y
FE RV 43 B 5 k0 HU AR X A3 AN ] X 3R 45 i
(2% 1% BE 3R, Tk T B4R 5 0 4 ok T 1 T4 B
1o Bt Jo AH G223 UE AT T U 40 30 T 8 0 ¢ 46 A 4K
ROEEH KAWL EE s m Eia Y e s
FEbR R R AT T 4040, I $2 S B4 8 bn ) FLAR TR

T H AR i 5 B % S A UTR I T R  IX R B A X
Sl XoF A AR AL R A ) R A DU IR AR AT T A 5 0T
W AB A BT HR FET X B I 5 XA v A 3 T
BB DL IEATPE 43 T B = DX 3 2 [R) A A e He A L
SE T IR E AUR BT A S AR I S BR L, o
FE 45 0T F SR M BRI AL S PR LB 2 2R Bb AR
b 7K ) 15 ) P ) A b o B A4 it 7 S (1A 4
Il TIT A A A p G AL AR T A AR 1 L 2
AT A 3T 2 6] A H AR AR RN B A A . 5 TR L
N T DX 3ol 11 7 1 08 3 T S 1 ) 25 S M E O R R R
BLIY , IR B 48 b 19 5 Ak 2 B 7 AT T 2 — 2R T .

PRI I o AR S0 98 48 30 T R E AR UK IR 85
A KRR KIS Y G K N R 3 4 AT
THT o A8 — Bk 2 4 YT ) VA 468 I TIT A O T 4 A AR
1o S S 078 L LR TR T S W Z Ny U i
A AR Fe M A 22 S bk L e B AL T L EE R T AR VL T U
2 3 T 4 A R R 5 X3 L 285 2 40 40 A i K A
RO 255 VR R, B SPSS Al Matlab &4 4 AR
B3 BT A v LR I T A R AF 5 X0 4 O
B KT B 728 Ak B OGS el R 3R O3 ok o B A%
DX SR 7 25 1) 22 S Pk i — 2B i A R TR X8
A 19 96 45 3 T A 1 bR SR DGR il L, DL
Shy v I Vg 5 BT A 1 Y 43 X B 9 S 4R IR L 2
WA 5 BOR S

1 WFSEX I )5k

1.1 HRRXHR

(D JemtmtEdl . Jbat i T4 0P bR, K
TR B, 2 Z R R K EF L K R 2 K ST AR
16 400 km® 2 Hl J > W 0 K i 1 2R KU, 2 4R
- KRR A 540 mm, WREI (7 N AR 8 A b
A W2 AR K R 5%, W B B it B K
£, dbRt i B AN 1255 km®, 2016 4Edb
TS GDP 2,49 X 10" J0. AR R WA AT 2. 17X
107 A ALK N 0B ik 10323, 48 A /km?, 52
T . RTINS T S B AR ) A3 A o
A5 T8 TR R BT

(2) ERTMESL . BT AL T b [ P R . K 5%
VB FE 3T, M A 34 519 km? . MU G b ) 4 T
A I AR S 76 %L, LI 4 . R
7 PR W S L BT SR AR R A 1150
mm, AWK 70% £ M7 5—9 H . BEW h/h i



51

Bl — 55 W AR IR T A BRI A 55 43 DX AR 42 1 5 205

MR T 3 R SRV 25 K 5 T Gk ik BE % 11 2 98 780 it
W, Y VLR 25 b Al AT AR G 2 P OK R . 2016 AR EE R
M2 GDP1. 76 X 10" Jo, 4F K # £ AN 0 3. 04 X107
A H T AT 1,84 X107 4 A @B K R .
2 I DX SR R L HE KA I AR

(3) FVLTHMESL . VLT AL T v [ 2R B it 7K
R E S — R VT K A2 T 38 Y0 Ak B L K 3 T A
AUk 3 840 km” , Hor Fe b 1l M (5 51, 1%, M8
AT 2 XU 2 AR R K B 1 236 mm, K FAR]
WL E A B, A—10 A K& b 241 80 %0 . 35 i
ALK A 700 4y km, 2016 A4V T S B GDP3. 83
X 10" JEAER A A E 3.10X10° A, H ik A

HE 1.00X10° A J&@ /NI T, 3 JLAR &8 9% kR
5 Ay AR {FLTET I 5 7K 9% 155 Gl 7 EE L A el S b 1T AR
AN A ]
1.2 EHREREBE

Vi 20 388 T R ST R TR DR T A A R i R P A K
BT, LA S B0 A 80 % e 30T P98 L B8 I K 9% 5 T A 5
JE AR AR T RS g i H R T AR AR B O B
Bro ARHEHEbRAR R A E A FC R U AR S A K
A S i P A O AR A Y 45 A (O 1) BT 4R A A A A
R e T KA A KRR KI5 IR B KA
JEEBE 4 T H bR JZ K 26 T J2 48 b5 ok 2 1 1 40 35
TR K IR EE S T AR 8 bR iR RAEZE (& D,

W B R B R R R
FHIFR ! AR B 2 & A Qe 2L KABRE E
| mEks kR bR 1L A% K !
miEE | | RULGEER 5 4 B K o KA I A7 B K !
| mE A K U B R L :
wE i 471 i#72 mws | | e 5

1 EREEWEIEKEENERER

4 W HbsE v KL 41 Bis)2 BEWEN
31T P 7 28 4 TR FH 7K % AR 5 Pl 3k T e T RR KA
B CE B HEKRE S BRI K K 5 A bR R A O 3
i 2k RAE 5 K GEIE A F HARZ B 26 WA 3k 7 K 5% 5
B S A BT 2 R AR o A8 b S B AR T T
IR K 2 R K B RS KI5 iR B H AR 2
B AE VR K PR EE o B M v RE 7 3 2 A s K HE
5V M R KK B R B B 25 3 A Il Y AH G 48 A
TUARIE s K N B & B iR 2 R e AR &34t &7
B IK BT 28 G587 A= 9 )42 16 B3R sl A FH s i B
T 5K BRI KA B YD AL 2 e B S AR L EE A
¥k iR 5 I8 GDP K FE K R $ %8 45
1.3 EMAZE

AR SORE FE 53 43 BT 1 5 K B 25 5 1T A R
HAGE A s R T AL A PR 7 e B DU A5 8 0 F 9% 1X 35
VR T R KO AT SRS VR . PR BAR Y ik
mr,

(D) Bl bR fe Al B . R A (A v Al ik . 5 95
i B E | B i 7 2 T R AT A oE AR AR B DLTH BR R AR
[E1] ) 8 4 52

(2) fRARIR R LEa ML, 18 1 3 o2 B ik
X BIF S DX I 1 403 9l T 15 2% TR o o A7 S R 0 A
TE B — 2L 9 LR JC 5% 1) 25 45 B R AR TR 19 i
B T RLIT 2548 D A5 S 000 R L 6 B 6 AR AR R R AT
Wik Ak A T, 52 S0 T AR T R T R G B T R
M LI BRI AR Z I fE B & .

(3) MGA T &K F RENE . FIHZR
I3 MT I AR T 200 3 T A BT AR 8] A9 A L S K R
AR SR TR O 28 L B 5 45 1 AR GEARDGE T 965 200 3ol i A i 2
B VO B R X AR

(4) BIF5E DX S 4 kT el e 258 5 PP 48 KO
BB 25 5 VA 5K (28 B Wik 2B AT 4L 5 LA IR
T 28 77 15 1A Ak 3 A S IR 5 AR £ 4 I A AR R
K U 400 R T R R T 22 A B 2 R R B AR L a8 T



206 K A PR A 4 %39 &
TR AR SR B SR A 2516 A X AR B H Aw )2 B9 I R
SR 5 AR 25 H8 PR AR VE O H A b 9 AL 43 TE 5 E B 5T £2 EROBEFHHFETHRESN
DX 358 T 405 3 T S ) SR P A R I L e AR B 418 . b T R AF AR %ﬁﬁ?ﬁk ST
ST FE DX I 400 T A I I 25 B PN AR B (3 D) ¢ /%
F 2.939 58.78 F,
1 BHEEHEZTENEIRERER F, 1. 267 84. 11 F,
T HRZ Y Ji 2 45 b KA R4 F, 0. 484 93.78 F;
e et ABTE/M F, 0.192 97. 62 —
ik PRI R T B T A/ m? F; 0.119 100. 00 —
g G/ % F, 2.676 14. 60 F,
wo HEYK NI R (m/ N F, 1.547 70. 39 F,
& a2 K R/ % P ks F 1.160  89.72 F.
WK% SE KRR FRR/ % i F, 0.467 97. 50 —
TR KRR/ % il F, 0. 069 100. 00 —
K HA R LR AUK SR/ (m® om™?) F 4.398 62. 82 F
B % MR % o F, 1.841  89.12 F,
g % W4k LES ATRER s 9703 —
i H Ky BFRERER /A F, 0.054  100.00 —
g s R K YR e (m? /A F, 5.617 80. 24 F,
& Tk Bk HE R ke KNEEE F 1.103 96. 01 F,
i s i K HE R e F,  0.012  100.00 —
Tj;é ?;; TR R kg ) F, 3.280 5474 F,
ir e Tk bR % - F, 1.226  75.17 F,
oo WA A 8 1K He ) e NPT R
EE =1 T AR 43 L/ F, 0.012 100. 00 —
M E R/ % F, 3.931 65.51 F,
7% H ok A?amgmwk> — F, L?Z 8&# F,
J5 7t GDP 7k #%/m’ & F, 0.508 94. 85 —
f EFRK A GDPOIL/ ) ) F, 0. 045 100. 00 —
g KAl IYNUNGESINTENCYYN) il F, 5.079 72.56 F,
o KRR o) KIGYIRE  F, 0. 949 86. 12 F,
e NHIRIE/ % F, 0.036  100.00 —
et Wi+ sk % F, 5.117 73.10 F
T« LAl B ok U8 T o B T 4 AR 48 (20062015 4F) | o [ 4k KR F, 1. 160 89.67 F,
BG4 %E (20062015 4F) | A [ 7K R 4F 45 (2006—2015 4F) LA F, 0.583 98. 00 —
K 3 AT 0B T 4E % (20062015 4E) | FREE T4 2 ) (20062015 F, 0.013 100. 00 _
AF) K VR IR 2 R (2006—2015 4 | [ R 28 5 MR 2 R R B8 4 R F 3. 343 3. 57 F,
(20062015 )% KBRS F, 0.515 96. 43 F,
2 gﬂ:%_'gg}*ﬁ F, 0.027  100.00 —
F 3.257 54. 28 F
2.1 BHEHYHREEHENESITEN . F, 1. 276 75.56 F,
W SPSS et g bR R 2w T e e s
JRIZHE 05 AT F B4 43 s AR i S A Bt Tk & F 0.021  100.00 -
F -+ F,>85% M JE 0, Xt 4 1 B 5 2 347 3 840 ik . F, 2.930 41.85 F,
BB R R 2, K VS e s F 2.136 72.31 F,
FH 2 BT 00 2 B 1R DR 1 9 b s I 79 o j) j);i 1?5 zg "
K F B2 A K WEUR A K 5 Y v BRI K A JE e
BEBUE . FIH )2 R 53 B vk RO G ROR 27 5 VF A A5 5 KRR F, 1. 020 96. 10 F,
XT 45 R GEARERE R INAUS 256 VFEHA L 15 2] F, 0.175  100.00 —

AIF 5 DX Il T 2 T S AR RO A SR LR 3.




R — 45 ¥ 2R 3T Al AR P PPAN 5 4 X 42 1 5 207

£33 MRAREERBETREEHITEER

b 2 T A A K

s EYS) BT
2006 0.52 0.55 0.39
2007 0.55 0.56 0.41
2008 0.54 0.54 0.42
2009 0.68 0.56 0.42
2010 0.65 0. 54 0.43
2011 0.66 0.58 0. 46
2012 0.70 0.55 0.55
2013 0.78 0.72 0. 66
2014 0.76 0.67 0. 88
2015 0.83 0.79 0.92

WA 2a fif 7%, 2006—2015 4F 9 [a] 46 52 77 . & K
TRV T A T 4 T A A RO B TR
Forp, SEVL T W A Rk T R O e AR TR AR, 1 T
135.°9 00, M 2 3R 17 22 182 7K OF- Hy AH R A 25 48 2 1 A X
AT o 3 30l T RS /I Ve 8 B T A S sk R s b

1.0 %§§§
-
0.9} T

EE i

0.8F
0.7F
0.6

ERETERIRH

0.5}
0.4}

0.3

2006 2008 2010 2012 2014 2016
FE4

201

1.5}F

1.0f

BEK

0.5

THRF

-0.5+

-1.0

2006 2008 2010 2012 2014 2016
F 4

U 2 E DG T 4 9 A T A A s oA P i sl HL
FHIE BN 430 59. 6 %0 F 43,6 %6, M 4 3 7T 1
VIS PIE O

53 0 %t AN BT 2E AT 45 T B AR R PO SR S 0
PFr b 2b—2d) . db st K d R 45 T H AR =
AR BT IR A A B R B 0 L A A L 9 AR iR
T A B MR T A A AR B i K B 5 2 4 K
QI B RoK N e 7 Afr R 18 B 2 LI 5
240 3l T A s i R A s H— B R W OR R
KA S PR A 5 T G IR B A5 B A RO L N i 4R
Sl T AR P A — R A AR ) T A Rk Y AR
{189 7 RS Ay H T A Il A v R R R R AR, BRLTT
2T HARZ 6 0 2B T A8 Al 3. 5 98 40 Ik
T B RO AR AR R B — B R TS B if AR 2L
TR R A LK AP G IR A R A5 R
T /N TIT B 7K 5 G 36 B AT R S HL I 4 T A
i A N R AR

200 e kHHEEL b kX
S K E R Ly
A KV YA B
L5r AANERHE
= B
B oq0}
I
L}é
m 0.5
H_,
ol
-0.5 - s s s . ;
2006 2008 2010 2012 2014 2016
F 4
200 o kHmuL d BITH
—— K E A A
15) TAKERA®E
KARRE
ﬁ e
It 1.0
s
m 0.5}
H_,
0.
-0.5¢ i i i : ;
2006 2008 2010 2012 2014 2016
5

B2 HIRXEBEEETERELTLES

2.2 KIREBERETFMNDH

WiE 3 fr 7R, 2006—2015 4F ] ] #F 5% X 8 7K FR
WRRALREHE LI 3, Hoh BT ik
BT 2 A 8 B0 T e b EL KT AR R A v L K R B e 4
R LR N 3 T Y K PR B e 4 R BT Y Ak

TR K B TR RE AR R A0S L 2 B R R T A K
PR35 2 A R DR X BB B ) BE A A A A 5 b st
09 7K BRI 22 A4 BOWAR R B2/ 0N 7K 3R 358 2 4R B A X
B2,

R T UL RGN gt — s R o A ik R K



208 7k - B F e AR

%39 &

IR AR BN g R . g Rl A db e
KHE R T KA Z 2R — a5 A8 M
BB 2 1) A7 7E 38 0 1 AR M G O& &R 800 0 o +0. 90
0. 96) . 22 B35 48 I S B0 b 5t 7 B & PR i K
IS R SN AP 3 A S ESNERTE S iR DN
Xt AU 3T B PR T A K B 8 A 4 1 HL A AR A B
YERT . TRBE, G (+0.97) AB R (+0.95) & A
A LB 0. 91) S BRIV T 7K IR 8 22 4R 78 fb
1) S B ) DR 2R L [R) A A 0 1 HE B AR . 38 A X
5 DRI BUAR 43 BT« TR R AL TN 5 A
S rp T HE K N R G0 0 RS BB T BT A R, L
5T ELAG 5 I HE K R T K I 8 2 4k BE AR X A
22, FPRTIT BT FUAE B R R b Rt n o (H R R 6 1
b b 0 AT KR A A R A A 4 o A R
A HE 7K Z2 G5 AR K BT, 28 & PE R R AR B
PR N B K E K IRER G AR RO sh R, VLTI
T RIS /0N L To) ) %85 4 [ R 5 | 2K 11 48 A W 7K R AT 4K
B K AR 2SN, K IR EE 2 Pk RE A4

201

COdERW
I = K
I T T
16f
s
i} 12f
ég
< 08
%
0.4

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
G

3 MEREBAREREEHTLES

2.3 KZFEERAENSH

mE 4 Frzs, 2006—2015 4F A ] A 5% IX 30 9 7K
IR A A8 BB A 22 TRk, b BEVL T K TR
I i B T A b EL RO AR G 35K 7K 9 R R
PR A S 2 s A6 T T R K 5T IR R 4R B0 B
RO AW I E R QU N <IN
2013 AR JF f B S 1A 156 B G K ¢ U5 R A ik ™
AR,

FR A 32 550 o0 B 45 R AT AT, 15 7K & (0. 94) iR
AT AR K JE 22 B (— 0. 92) 2 5 R 7K 5 Y ) R
7S AR 1 O S ) DR 3R HG Y K B (9 38 22 0 E PR T K
TR R T A e BELAS A FH S 17 SR 57 T AR K 25 R
FR) 348 R T 7K ) el A R R A AR HEAE . T
b5 T R AR L T KB IR R e B O B 5 e TR R
43 50 Ry BAASE TG AR K 2R 25 AR (0. 86) Al A= K FI R

(0. 91>, HIX P IS b R R 1 1) $E Sl 45 0 . i o
X T 5 DX S 1) BRUDR 0 A o BECTT T T Ak f) 46 2R b DX 4
o B AP AT K B AL 2 B R AR ME KA R H AR
I A R T T AR R T R R BRI AR
BB . JUsUT B A AR D M DXOK B IR AT B D
SR AR B 16 2 ) 520 o 7K 9 U AR IR B 6 2%
DR T Ak B G R DX 5T KBRS A2 7K ORI 3Rt A
558 BT BORH X 9 I R AR B MR in O T K B IR A
HESEE K BT I AR B 22

K BV 8 4

Ziidﬂ&mmw

-0.2

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

& 4
4 MERBAFEFRAEHZLED

2.4 KIGFEEITFNIH

WK 5 fr 7, 2006—2015 4F 9 8] BF 9% X 38 K 5
PR EE BB b B A 22 5. b dbnt T R K
77K 5 e h PRAE B8 5t B TR A fb ke #, R WK S
YL A AR O R 1T BV T Y K S Yl A B4R HOH
T Bl o B T B AR AT E /N K s Y iR B AT A
A,

R 3 B3 43 A 45 S T 0L AEVL T K T Yl B4
B AR O B 52 e PR 2R ARl T e B e (— 0. 97D, HL
2B 1 18 K BEL YT KI5 e 3 PR 15 BEL A1
FRMAE 35 2 (40, 97) A5 K AL A (0. 96) b 5T T
1) S B i) R 22 33 19 T4 A () A % b st Tl Y K I
TR PR ARV IF 1) #E Sh 1 FH 5 i E DK T 0 06 B e R 3R
W A A2 3% K HE TR (— 0. 99)  FR AR 35 % (40, 98)
Tl 2 7K HE R (0. 93)  He v A2 35 8 K HE il i 1Y
BN X E PR T K T Y I B A 1R BEL AR A i AR A
5 R T R 7K HE i A 388 o D) R 4 sh VR . g
Xof AFF 5 DX 3 A R 43 BT o 38T A 7 S AR X A Y VL
T AR b THT R 5 2% B A A X 3R A 245 A0 I 5 Al T U
15 Y W) 45 WK 2R A KA K5 G Th IR 1 A 2%
3T P K S AR R A v 4 b T RN R DR T O AR Ok K
AT K ARSI it % 6 3k T AR I TR AR A R
BT 3R TV K A BRAE 7 b T B FE PR T K TS Y
T3 FHLBR 250 A X A A



51 T — 55 < U 200 ST A VK AT 5 20 DX o SR i 209

Lér —gmw
EEERT

Lol EEET
o
%‘go.s
=
%0.4- [l
%

0 EI_.:I.[L O |1 LI
-0.4]-

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

& 4
5 MIEREBATREBEREHTLEDR

2.5 KABBIETEMNDH

WK 6 7R, 20062015 4F 9 ] BF 53 DX 3 1) 7K
N BB 2 AR A R A, R BT 3 A3k Y
KNG B A R, Horb Jb st i i K N e ik 4
B T i H PR T S LT i KON JE e B
a3 K KPR S T BIR T b st

HRAE 32 o 3 A 4 S vl . A3 GDP(+0. 96) ik
7 5K (— 0. 95) F1 A 35 28 [l 4 b 1 AL (4- 0. 90)
JE BV T KON B EE AR 10 A8 Ak 1 OG5 e [N 3R, e
I T A A 5K R B VT T KON T A AR 1 LA AR
FH LTS GDP K 342 [l 23 1l 1 AR 1% 1 0K U ke 4k
SPEA . KT 5 At 5T K N JE YOG g
[H & 796 GDP /K #E (+0. 95/+0. 92) Al A E 8 1
b (—0.91/—0.90), H v 75 o6 GDP 7K #& 19 34 i xf
AR A R AE SN AE A i 38T A U 455
A VE 38 a9 IX e 4 BR 43 o b 5 T B
b A db b X 22 5 R SR A s NS B XK AR R 4

7 A B R Bl 2R T Sy S 2 KON i B K SF R R A
795 5 10 FE PR T 1 22 B UK B T BT T L H N B
FA ok Y Tyt R KON s A B K S 5 BT T A
SURBYEPOR =

1.6

1.2+

4 D_u.lm

8 . . . . . . . . . )
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

& 4
Eo6 MRAXEBAKABFZEGEHRTLED

KANEREIRH
o
i

—
=

2.6 EREEERSN

L T A T S R R RO e B H S R i TR R
M AT 4 2R 2 1 H AR 2 PO 45 5 B T A8 Al 3
IS+ S BRI 15 s 119 4 S 28 B30 070 {1 D0 38 7% HG 0 98 2
S T S AT A ) PR A A P 3 IS A 0 9B 200 3 T
VAR R L A H MR CHNER. &
FEPASAEE AR SOR g O A AR AR AR T2 R R
Sy T AP DU ¢ WY M 98 4 9k i S 5 LA A ) AR
FH AT T 2050 30k i S BREHR D 9 3 R SO L E X
AR AR AR L I 23 0l B 1 AR O B A PR R [
B HARIZVEO S5 0 2 T e AL A St g A 5
A P2 9 ) 2 M B AR S Bl o 5 2R L 4

R4 TEHAREEHEREXER WIS

ALK =i EW R
o 1 55 F & 1 4 B
B A 1E4L X PG X AR HIX
4 E 5
ST % iﬁiz%,:)\u di ke 86. 50 60. 94 67.90
AR R 8. 54 5.11 3.57
T 440 30 7l R 15 4 L 0.83 0.79 0.92
A E T AR (—0. 90) AN BT AL (—0. 91) T Y5k (—0. 95)
B A bR AR ER(F0.86)  TiKE(H0.94) Al 15 e 7 faf (— 0. 97)
A R K HE I (— 0. 99)
PS4k A ) H (+0. 90) N3 M HEF (40, 96) B4 R R (0. 91)
BB R (+0.97) TR 25 R (+0.98) A% GDP(40. 96)
IREEEEEE Ji ot GDP /K #£(+0.92) Ji 7t GDP /K #£(+0. 95) 357 ] b T B (0. 90)
15K AL BEAR (0. 96) BN T BUK FE AL (—0. 92) ABE(+0.95)
Toll K R (+0.93) P KRR (0. 9D S %R (+0. 97)

TE R BOE B4R 1 O 2015 48 5 SCRERE MR b R BUE SRR X8 AR 5 AR Z M A C R 5.



210 7k - B F e AR

%39 &

A FE 4G SR 7% A () 3 DX 98 4 30 i o s 1Y e
REEREERREARRER 2R, L&
PR AR g N I S AR B A7 T BR K R 2 R R ] AR
b 3 XXk 33X 0045 o 1) SRR T T AR K L X P R
M DX TR 20 3T S R U B T K R SR 9 7 T K RE
T3 51 G IAFN 1 1 Je 30 30k i e B 5 E R T e A A
TR AT A L A R AR 3 IR K HE A R W
L T X 3 3 0 4 s 1) SR T IS B
DX A 20 3 i S 80 0 5iR TT  K K L R O AR ARG
B IR R v TR DL N E R T
VLTI B8 e A P2 A B D S T T s R el 7 B A
W] A 7R 3 XX 38 9 I 435 A 1) 2SR o 7 T AR G L D g
M X i 20 3 i S B N R AR 25 MR AE L 7 & K R
(A8 45 0 B L 5 S s 5Tl DR g e A A T R
IO AP K IR R 37 DX TR AN I D

3

AR by 7 Rl A A i AR P B — O R A L 1
Al A v 22 A T T R T R B AT B XS
SR I PR DX SRR AU A A R AR O A A R R 4
DR I R A . AR S AR BR B A K R IR R
IKTG YR R RS 4 AT A T —E R
AR Sl T A B R AR AR . s T R o B IA R
IR AR £ 5 PO B RL R B 5T L P A BT
P 10 20 T S BOIR B AR T S PP AG L 45 R R WS
DX Jk 2006—2015 4F 965 £ 3 7 4 e 48 K0 22 BT AR
s, KUV B O AT AL X A 4 T
AR J2 78 e 3 e 5 52 i) PR 3R ) DX 3l 2 S A AS T
FERFEILAT 2T A58 0 42 1 T A [ X S 7AE 40 I
TR 9 AR SC BOR L.

(1) KPP B2 AR B A B m . Sl s
B /IN ) LTI 7K B 35 722 A4 8 BORH X A 7 4 Bl LK BR
B33 2% 4 LA S DR R g Mt SRR (A O AR
PR SH B TIT £ 9 2 3k 17l e AR R R — 20 i R
AR 4 R R K B9 A8 BE D 5 3T AR AR A e BT
JEE PR 7K PRI 22 245 O R B AR N 3% 3 o 56 AR
SR A Bl R PR 05 22 A T OB DR 3R T 4 T A
o7 T JE A R AL

(2) JK B YA 45 B Al 25 S B R . SRV T B9
KGR P8 R W B3 T A KR 3 0 4 gl
JK B A e ROM) P A S B DR 3R B 1 A8 R M X Y
S T A A L K A0 R A B v P R R e
T B 7K B UM P i B sl e R oA T BRK A AR
$HE B HL K B R e ORI Y DG B TR 2R B T AR R B IX
P T 20 0 T S T I 5 7K 2 S5 K R TR S it D L 4R

o 2K A B B TR ARG P 5 R D T Y K B ORI T 4 KR
FREETT B 9 7K o e B T FR K A 2 BRAE A 4 3 HK
VR R SO P ) S SR R 3R B T Y i el X £ 7 4 iR
T AT T R T AR 9 K RS [ R o DR 7K R i il 15
i ) 48 2

(3) BFFE X oK 15 e if B4 B0k 2 L ol 3
Sl A A 85 g Y b T b DR T K T B iR B S AL
P T S (E B K HE R i B 15 7K Ak B3 A7 J2 B A5 K
15 G0 PR S5 DA 2R L Vg 40 3 T A e e o — AP R R
S RAT A B 25 B IR A T K Ak PR A B
I T AL KO B Y BELV T K T G v SR B B B K
A5 B G A 2 BE AT LK 95 G 1h BE Y SCHE A 3R BRLTL
TR P 200 38 T A B O R AR 25 AR HE L S e ) A
T

(4) BF5E DX SRR N e A B 98 RO A R 3 R
AT A KON T A B A R R 85 e HA 3T b
BELAT AN s 2 R ) S B R 3% 0 3 e b b X ) g
N ep AN RN QUL RN SN N
F18 7K N S S R A HSORE R S5 AR & ST e M 47 5 X B T
IRCN i S U A A5 ) BEL A AT R 00 D 1 7 i X9 40 9k
i A B BIW-SUR LPE S 1AV SUSE S ST 3! )
T AR A 5 TN 10 3T A 0 DR T RN T A A
S48 BEL A4 FH 15 1T G e e X A 9 40 T A S ™ A
P N AR, DA N 1 5 R s ) 3 A

(5) BT U LATRS A AP SR W T E
DX 3ok i 4 3 T S ) L A A A b 2 T M LA
BT AR i DX T 2 SR T A A8 o B A7 T R
IR AR N T A B 9 B A 1 5 R AR DX R T A
Sl v At s O o i o A 5 B B AT IR e 5K A i
PRAGHE . T I M S50 0 BT+ 1o b M DX A ¥ 4 3 i 2
TN T 5 Xk Y K B A I K HE R N T A
EERINEE

L5 b Tk A BIEFE S R T [ 4y DX T A T
ARV AR & B TP IT R BAT — 5 9 52 I {8 [ g
T Oy 52 55 A0 A AR T DX 5 A B A
AIBR AR o E PR T E i B9 7] 3R AT e AS SOR s 18 43
Yl T o R B AT SR AR AR R AP SE . D ROk Y
BIF 50 e 2E — A0 2 i 1 20 T o) 3 A K P IR AR
Z R RUHY XS A X B 23 B s AT S8 35 AH L B9 4 A
(L

L & % X # |
(1] WA WL ARES. % T I0 M B 30 ALY AR 52 e T 2% X ik
P97 ORI LT ] A AR BT A 4. 2017, 23(7)
1158-1169.
(2] ZRfh, 4, B, 45, [ B 30 AR L 45 2R 04 R mo 0 TR R



51

T — 55 < U 200 ST A VK AT 5 20 DX o SR i

211

(3]

(4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

FHLT]. B K HEK . 2014,30(18) :45-51.
Dietz M E. Low impact development practices; A review
of current research and recommendations for future di-
rections[ J]. Water, Air, and Soil Pollution, 2007, 186
(1/2/3/4) :351-363.
Agency U S E P. Low impact development(LID) : A lit-
erature review[ R]. Epa-841-B-00-005, Office of Water,
Washington, D. C, 2000.
PLAR % WG4 T (LID) g N R S R B )] 0 &
% ,2015(2) :8-15,4.
Roy A H. Wengerr S J, Fletcher T D, et al. Impedi-
ments and solutions to sustainable, watershed-scale
urban stormwater management: Lessons from Australia
and the United States[]]. Environ Manage, 2008, 42
(2):344-59.
Hoyer J, Dickhaut W, Kronawitter L, et al. Water sen-
sitive urban design-principles and inspiration for sustain-
able stormwater management in the city of the future
[M]. Berlin: Jovis Publishing Company, 2011.79-87.
Fur, T e, RSP L AL 35 T Ak T Rk A R K S A I
Fabn ik 2 B HL A % 2 LT KA 2= 4. 2015, 46 (11)
1261-1271,1279.
ik, AR AW PR35 4. VAR T R A S ) I
W) KB 3k R . 2016,27(6) :793-799.
R IR S RSB T A Al T B8 e A v [ 3T A R
SCRg A2 ] BUARI T 52, 2016 (7) - 2-5.
TR, EEW], a2, 55, ST Al 7 3 0 B K Bl
FARGMBFTIE R ] 35 TR, 2015,33(12) : 1-4, 110.
XUE Bk B, TP RR L AR 4E P R R KR IR0 IR EH 1k
LID #5403l i MR O7 ¥ 5 BORWIB IR LT ). A&

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

(21]

[22]

(23]

[24]

PR R ,2016,31(5) :719-731.

AL A A, g ek L S U AR IR T BG5S kT .
BT LR L 2015,39(6) :26-36.

rhAe N R LR E AT D7 530 S dERES. 00 T ER R I A T
BIRGHOT 5 2% 4% 0 1) B9 38 i G R [20151635 5)
[Z]. A N RGN 4 B AU S #l i 3. 2015-07-10.
Sk, Hw XA B A U A T 2 I A R B K
AR AR B BE A 43 M 7T SRR LT ). Bk B R, 2016, 35
(4):42-51.

T AR50 AT U T A AR Ik 1 Vi 4 R TIT R R 4 T 4
FriFg 0], K AR 8 4% . 2017,37(1) :123-127,131.
FHHLEE HT R AL R AL . E POV 4 T A R 2
4 8 b AR R L. b 4K HEK . 2016,32(21)
152-155.

IR L VA I T A AR R R R e R ) L B o,
2016,32(5):10-16.

B IS AT AR TAE. R 55 X <0 47 3 i H AR
I RALE SRR R M CT /2015 v [ 3 T A ) 4F
45,2015,

AT 0 TR 5 3 15 L. Y 208 30 TIT 4 4% I k428 ) %6 55 9 Ak 1
FR LT, o E 4 K HEZK . 2015,31(13) :105-109.
PRI SRS /NRTT AR A RZE R & b E
NI T R JR A (20100 i [ rh /N T SR 68 R R B
[R. db o Ak & Bl 2% S0k At . 2010 15-18.

KRB F 3, THLL A AT XA SR E PR LT ]
IK - {54 . 2012,32(4) 1 271-275.

AR T VA IR T A R R e A P R SRR g ) . AR
Bt 5, 2017(6) :173-174.

JE AR . ORI 25 5 PR I AE K BT A eb i LT .
KWK TSR .2012,23(3) :25-29.

[11]

[12]

[13]

[14]

[15]

(k3% 202 70)

16 S2E - 96050 0 3 30 DX 90 B B 83T A SR A A
5 ATE 5 W28 w1 [T ). W OT & 510 4. 2009, 25
(7):655-657.

B LA R, B8 BT SR S TR TR
(I, 74 b e R RE 27 22 4. A SR BF 2 M, 1993, 21
(2).:82-88.

SR T ARl 77l A K BT AR A0 AT - DAL PG A8 S X 42
(I, 74 b e phoRE £ 0K 5 27 4« 4 & B 22 i, 2010, 10
(4):20-26.

H R, FEay 3. AR Al 8 R R A H
FrSAT RMEN LI bR A« BEI 5 3R 5, 2004, 14
(2):9-12.

AR A o g A BRI AR o R E LT DL b AR A
2235 ,1994(2) 1 56-59.

[16]

[17]

[18]

[19]

[20]

[21]

=R PERN MR B REZF 544,
1991(6) ; 1-10.

JERE R 2. Rk X $k 20 TF R WF o8 3k TR 7
S B A A L], Rl & U IR, 2012(8)
50-55,111.

BLEE B RS Mk BTG B Bt A5 ) 2 LT .
2R L 2016(7) . 53-57.

BAE. LU JUTOR B 51 40028 25 SCHE B35  SF 40 4 B 1L
Bk oK 9 1 4 i 4R N Bkl B 4R, 2017-11-20
(AOD).

R H SRR HE Bk, L ST IR (6 B B 2 N
KA A2 A R A VR« LB %% Rt X Sk 7 [ . st 3
5% ,2014,33(8) :1457-1466.

TR B A A, A E 0. WA TO R R T A M XN IR B
ZEA TP T ] Ak £ 9%.2018,37(9) :176-181.



