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Abstract

Urban green space is one of the main carriers of sponge city construction. Compared with urban square land, urban
subsidiary green space, and urban protective green space in urban green space, urban park green space has a higher
potential for storm and flood control. However, due to the current urban green space, the lack of consideration of site
selection and time sequence construction for sponge construction during the transformation and construction of the
sponges in parks and green spaces has resulted in the failure of effective use of the rain and flood management and control
capabilities of urban parks and green spaces. In order to give full play to the rain and flood management and control
capabilities of urban parks and green spaces, the study constructed an urban park green space sponge suitability evaluation
system based on the Delphi method and analytic hierarchy process. The results of urban park green space sponge suitability
evaluation results were proposed and the regional level urban park green space optimization was proposed strategy. The
SWMM (storm water management model) model is used to conduct scenario simulation and compare different scenario
data. It is found that compared with the current system simulation results of urban parks and green spaces, the total runoff

volume after optimization of the suitable sponge construction area is reduced by about 5.12%, and the peak runoff volume
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is reduced about 19.605%; After the optimization of the more suitable sponge construction area, the total runoff is reduced

by about 19.02%, and the peak runoff is reduced by about 23.645%. The simulation data shows that the sponge optimization

strategy at the regional level can effectively improve the rain and flood management and control capabilities of urban parks

and green spaces. Based on the sponge optimization strategy at the regional level, this paper proposes a site-level urban

park green space sponge optimization guide construction strategy. The suitability evaluation and optimization process of

urban park green space sponges is expected to guide the optimization of different types of urban green space sponges in the

future.
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Tab. 1 Urban park green space sponge suitability evaluation index weight value
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Fig. 1 Elevation analysis of Yingxiong -Qili Mountain Area of Jinan City
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Fig. 2 Slope analysis of Yingxiong -Qili Mountain Area of Jinan City
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Tab.2 Classification of evaluation indexes of rainwater infiltration potential of urban parks and green areas
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Tab. 3 Classification of evaluation indexes for rainwater storage potential of urban parks
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Tab. 4 Classification of evaluation indexes of rainwater utilization potential in urban parks

FEIRE T R TRAE/ 5>

Index factor Grading Assignment
<30% 2
KI5 0 A0% °
41% ~50% 8
>50% 10
<65% 2
8 AR 5 e O Z T °
76% ~ 85% 8
>85% 10

60 | @#

(3) M54, WS EAEY). 1B 5.
i 75 1 B T A E K R KT B AT &
1. SCHERHE T A E S R R
FENDX, BEUSE TSI TI%R,
S 5%, W5 Y et eamE BT
M= hER,

(4) EHMARMEXRR., WHLEE
WS HKR N E BEEFNRAKTELT,
BIERTA IR B HEAS KR A
E&Ht, HRNAGEENS . SHHAER
WEHHKR L ERRETOR, FHEH
KRN BXRAEINERE BN =D
ThEER.

ETERATEBERTBREHIETFN G

R, INEBINGERTAEFRAKTE
BEINER (B4) . W ARSHRKGTE
SENXKEERERELARE. BEUAR
MR AR X MNAKFERRE
ARG SR AR KB, o 5
PEFA-EELARRNAIB XENETHAK
HFERBNXE,

2.4 FRKFIRETEN
KA B DS E R E RN

SKERENTEE, SERALLE, BEER, B
THARSREENER L, #HITIFNIERS
Feklloy, BARKI RS

(1) KA, S AR KT A
s, ARANBE G, SLEmA
FEEHAISEBRRIZKA AR, BEAR, FHW
KF RIS B BTN =B EER.

(2) RESAERATELE. AR
SWEIRATAILEIS, EYER A S,
FZKH B DA, htihE TaaS et
B WARENERFE B TA LR,
BEARFUERATGLEIE MG EE



FhAESEREEETN SICRISIAR —LAFEhRELtELRXAM | E & %

FtR / 2022/ 5839% / 148

T EINER.

ETLAMISERTEREEETNE
R, ZMNEBINE L HARESHRAF A
BTN EER (ED) - WA ESHRKFH A
SENKEERERE EAR. RIMAEM
BRI, R BE DX E 5%
ERE, N EEURENETRAKF AR
REDXE.

25 BREE SR

EXRNMAKTEEBN MAKGFE B WK
MBI RER L, HITIMEIR, B
W ARZMEREERIHTNER (B6) .
Hpm ARG EEBRERKE TE
TR EARARBAFRIER D K
BRI A &R X3, AR L AE R
AR KEETRE B aamEirX
B, MERNEEESER. TEEERERK
BEEMTEEUREMFRERRE, UER
WA ER D BRI K

3 FEHREL—tELREARSME
SRFHRREN
31 TR KIFAREE L
RIS RO
%, HERIREFIKX AL, FHEEW
Mg (1) RERRRERE N FIKKA
ERRBERREMERNEDER; (2) 4%
BNHENE R R XFANNRAK, TEE
R HSMRARARERE . FEL LT
MRRAATIR T, MBS R R AL A X, £
Bl AREFER. SRR, KT E, &
R KEA 0N TR, I FRETT 1
MR IDNEZRAN K, Z2ESWMVRRY
FIAES SR ENT A K A B4 AL
SHC (D)

A —
00102 0: 05 0B v

WK F AL X,
WK TR EL I s X
-

E3 WhARSMRKTEENTMER

CC——
00102 04 06 08

B4
AAGEREHER
TAT BRIEH XL
[t alne:
TARETEHEL

Fig. 3 Evaluation results of underwater infiltration potential of urban park green space
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Fig. 4 Urban park green space rainwater storage potential evaluation results
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Fig. 5 Urban park green space rainwater utilization potential evaluation results
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Fig. 6 Evaluation results of sponge suitability in urban park green space

YRS, RAHEA RS, TEEBRERXE, BXLUAEMZEER
XERREUAEMECELAECTER EET T TEEERERXE. At RAARE
MAUENESEE, EAFTRIAXER  EHFENEREM, ATRRSWKEEES
WHAENRAR TN, ARKEFBHNE  MEX, MAXUAREMSEEAENEHT
EERERAELAEANNSHEITES BRER. I ZRIEREABRIRANE
i, BinBmREEEMmEE (BT & FH, FEEseEKEi i gk
WK TS FESFIAR MtELUR XE, REEERERXEM AT PR
ENEEBSRIN, NERPIVAIEMLE X8,
BOADTH, MiRE-CE LA REAEXE %’:.\/i?%LuLﬁléﬁﬁéi% S5KEA
REELHNWAEDIER. i KEIRRE  WHARSMIUR T T eRItAE
TESERSBRERNARSMARAL Rtk BE—AETA \If%iﬂszk BE=
B BRI AREAMGEEAR, HRREAER AR E BRI K, TR TR

R6 IEREUEIR S TURBEIEIERT L R A&

BN RERMFLRE A E R RS X
S=RABEAEM L, RPN RES
BRI X, SEEARELAREFRRA
[E50%I = FIREER.

(1) WHARELI IR, 17 HSWMMAE
BB LW HARZH IKEIRAKBER
871283 m’h, BIERRE 45298651 ms,

(2) BB EESE XK. B4
YRR . M/KEEM O =8
ERHE, O TR AR ME B85S
BIRXE, WHHAEZHIEEEREEX
BT RAART, A BEmIRLA1178 hm,
iz ISWMMAR ZUE ST L BUR S T B B
HBEFXBERNH TR EZHRAZE R
EEREBR. MELIAER TR B AR L
WIREIER, BR_MEHENERRE

R £95.12%, BSIEE 7 EHIR £19.605%
(3%6) .

(3) I S EiE SR X, &
BRAEIESRITHER_EEHEMNMAKE
TANEE R EHIRMR, BtEsmiE
SCMER L, BRI IER=L
B HERR . AR R4
Eﬁﬁé%umtﬁ’ﬁ“*ﬁ?ﬂﬁkﬂ?@ﬁiﬂzis’aL

AR X, P REFRZI411059 hn,
ié)ﬂSVVMMTE’*”T%?M)@%S@E@C@‘EE‘}é%
FIR XA A RERAKERAIEE
MEEN, WEEAMAERTH ARSI
WRINER, BRI ERENIRY

Tab. 6 Comparison table of scenario simulation data and current simulation data
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Fig. 7 Sinking green space sponge optimization of Quan Cheng Park
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Fig. 8 Bioretention facility sponge optimization of Quan Cheng Park
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Fig.9 Quancheng Park Status (left) and sponge optimization (right)
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