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Abstract Taking Dalang River Basin, Shenzhen city of Guangdong Province as an example, HSPF model was
used to simulate hydrological effects of rainfall runoff under different scenarios. The results showed that runoff
rate of the efficacy maximization, economical and moderate scenario were decreased by 34.9%, 14.2% and 28.5%
than that in background scenario. The peak value of these three scenarios were lower 40.5%, 19.8% and 33.0% than
that in background scenario. Base flow of these three scenarios were higher 88.9%, 11.1% and 44.4% than that in
background scenario. The economical scenario didn't reach good effect. The effect of moderate scenario was better
than economical scenario and inferior to efficacy maximization scenario.
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Fig. 1 Land use of Dalang River Basin
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Fig. 2 Catchment units of Dalang River Basin
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Fig. 3 Calibration of daily runoff simulation of Dalang River Basin (Jan., 2015)
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Fig. 4 Cadlibration of daily runoff simulation of Dalang River Basin (Jan., 2015)
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Fig. 7 Plannings of efficacy maximization scenario (a), economical scenario (b) and moderate scenario (c) of Dalang River Basin

1057



R RF B (ARBI¥AR) 544 H 5 20184 9H
i% 2 kﬁ/Tumi—iéiﬁgfﬂ'&ﬁﬁﬁﬁﬁl_«f
Table2 Layout and construction cost of green infrastructures in Dalang River Basin
B I, o I — & — &
Bt s e it 2 GEm?) it s Gem?d)
R RV T 15 mif%k E A L REREKRT 04 @A LR E KT 10
RERT RV, HEAKRERG s T 0 0 mHEMEER o, m. TS mERARR,
‘ ol i HE I SRR 20014 25 i X TR 60%(C 464
______________________________ o wMemml o fewmR
= T3 2 B P B P T35 R T I 1 50 2 A o
ATy ; 1
ey TSI gy, mRosR ek 0 W, WEOUTHENGIAT 100
__________________ VU RS UMM 1% BII0% SR e
A AR FL e et U
WKIER  EPERGEROR, MRS ao0 T TR gy TR CITTARRER o
_______________ fEREREKERIG2S% T T
o FE3 LR DA P45 A7 R 2 T3 DB A A 0 2
3 A DX A Pead
wiinge o DOUITIIEEE e paenimkie, w100 aRRmKHE, WO0RKE 120
_________________ f““““““““""""""""??ﬁ%ﬁﬁﬁﬁfﬁ%%""""""@@%Wﬁgﬁﬁﬁgﬁﬁm"""""m
SE AL E B AL T 5 D
YRR N RO L, A 300 W PUEEBIEIIERICN o e it tm e% 220
HITERITHY 10% °

1.09x 10" m3, PRI &Ny 50.2%; 771k iy B R I N

91.4 m¥s; Vi A4EFE 4 0.50 m¥s,

3) & AUE 5

i MR 255 25 T8 K SO A A

1 S B AR I B

IR T RER,

P LAY At

ik 28.5%; fi KW fH LL 15 5 1% St b 33.0%, 4k

T 51

/'?\ IEJ 44.4%0

AR IE R E N, AE IR R Gl A R
BB AT G B K SCROR . BERLEE R R,
FEWF ST BEN O AE BN 9.11 x 10° m?, 7= K
o 41.8%; FEAI R KIE(E R 76.4 mYfs; i AAE
Hi ok 0.65ms,
24 ZEEXLESR

FH HSPF #E AR 4 FpOASTRE 5, 15 2R RE
K SO 53 (3 3). IhduR RAL T = A9 1R
MEEEMTESE R, SHELTEE R
34.9%; B KIE(E T 505 5% 40.5%, FEUi L 5t
155 5 5 88.9%. 8 U U LA TR A HL T S o
fi%, PRI 14.2%; o kG Ly 5
1 5 I 19.8%, FEU LT SUIE St m 11.1%. i

* 3 BEHESAXYREEMNILE
Table 3 Comparison of hydrological effect and
construction cost of all the scenarios

IK3C

5 _ wEM
R (e =S S SN s = A7
10° m? F%  mshH) (mtsH
s 12.8 58.5 114.0 0.45 —
Ths 1 8.3 38.1 67.8 0.85 235
TH5e 2 10.9 50.2 91.4 0.50 10.7
&5 3 9.1 41.8 76.4 0.65 14.7

1058

3 ERSIR

AR SCR) FH I b 7K S 0 et RN A b ) A O
N7 IR I, HSPF 7K SCBEAMAR Y . %A n] L)
A e b A FL 7 S0 958 T A28 3 e R LA B £ Rl it )
IKSCRR o RISV AIE . SEH AT
A JE I, BRI T T IR S IR Y 3 Fh sk o 3k Al ik
it P 57 28, I HSPR BRI XS 4415 5 7 2 1Y
IKSCHCR A TR AT A L3, A3 31 DL 4518 .

1) FERUERAE ST, BT, PR
HORIE(E L S5 E AL, 7R kg
1843 591 L 75 51 5 1% 34.9% 11 40.5%, Lk 15 5
155 5% 11 88.9%, 1 A 7E 3 £ X 35 N i K B b 2 15
23 (0 5L Atk Uit ] LA B R 4 B K SCRICR,
A it B R = A ) AR

2) PR HIE R T, WK SCHUR Y HES B )a
77 I RN B R U (L aﬁmmﬁmw%
FEVR LA B S A1.1%, BURSUR A, Ui L
RLAS N 1 B 2 (10 € R T 8% it X LA 3k 3] ERAR ) 14
TR

3) LB FH R %mﬁﬁmxﬂ%mL¢Wr
B K SCRR A T s KA 5 & 3 RS 5 2 1],
i PN ﬁm%%%%ﬁmwmmm%



TH P 4 45

BT HSPF 114 43 (7 i Rt 15 1t 7K SC A8 B A 8L —— LA IR 90T 3 Jsk g 1

FE LT S S 44.4%, T I 7 S 00 R Al i 1Y
VEUA Jr 5 AR 22 [0 5 2 SR O, DUETE R
B 15 0T 8 21 5 BILARL ) S TSR

1E HSPF A5 75 X 7K SCd B A 4D 45 SR v, 2015
4 2 F1 3 H AUAIXT 1R 22 43 510 11.6%F1 8.7%, H 5
PUE 5 SR ) AR G R 22 347 15% L0, HBELE
5 mAE B A —3, O R $k 0,991,
Nash-Sutcliffe Z %50 0.777, 5 WA i % 45 4
BRI K SCRE B o AR S A B, B A
T FH A8 S5 B W R e /b, T N B i, D)
AT DAAS B A0S R R] | 2 ) RUOBE A s . KRl
FEC S MRS RI L RE b, F—P PR SR, RS
Hi AU A YR TT I 3 4 7K SCA o [ e 1A AR
WS T SE R L W RS K SCOK B W i, DA
T4 T b AR R UG O, I B A RS 1 I £k
ARG AR B AL 10 5 ) B il

WM, HESENRREERZ
B, gl A R — AR A 293, 2]
FH HSPF B BLRUK SCHUR I R B, 25 4 £ S il
W A A A, TS (R AR ADL R 01 5 1 AR
SXof ST A i [X S it 2 € 35 il 4% it i EL AT — R ) 5K
Prs% 8 L, RSP 28 G R KA R4 A
IRV 11 e 0 R Bl 152 i 7K SCARONE B AR, 1 H B T —
B s e I ) 2 RAN i S

£ % 3Lk

[1] e ARIREEZSR. fe ARIERE 2016
AR R 2 % Ak 2 K R g8 it A it [EB/OL]. [2017—
02-28] (2017-05-08). http://www.stats.gov.cn/tjs./zxfb/
201702/t20170228_1467424.html

[2] B2, BIBE, XN, & R b
HEPTIRCE . H AR K E AR, 2003, 12(3): 6-13

[8] RAeF, ZAFH5, B, W kg i ke m oK m)
T fige DA . K 96 R 5K TR 2 4, 2004, 15(1):
56-58

[4] kAR, ZMh, Ede, 5. F 46 5 Al 5 4 il
ORI KA. E 4K HEK, 2011, 27(4): 22-27

[5] k. SR Wt A AmrgE. b E
@4}, 2010-07-16 (007)

[6] Wise S. Green infrastructure rising. Planning, 2008,
74(8): 14-19

(7

(8l

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Cahill T H. Low impact development and sustainable
stormwater management. Hoboken: John Wiley &
Sons, 2012

XN, B, Wi, ET SWMM 5 M4t (4 mi 7K
il 15t 7K SC R Al —— LA [R] B K 2 A el Ay 451
JR R BEl #K, 2017(1): 60-65

e, X4 E, ZEHE. HSPF /K SCK BB i A
JELRk. FREERl2£, 2012, 33(7): 2217-2223

Tzoraki O, Nikolaidis N P. A generalized framework
for modeling the hydrologic and biogeochemical
response of a Mediterranean temporary river basin.
Journal of Hydrology, 2007, 346(3/4): 112-121

Cryer S A, Fouch M A, Peacock A L, et al. Charac-
terizing agrochemical patterns and effective BMPs
for surface waters using mechanistic modeling and
GIS. Environmental Modeling & Assessment, 2001,
6(3): 195-208

TR, EERE, N, . RV L 5 ik
AR 7K SCme LD 5. A RVERYL, 2009, 30(6): 27—
30

WY T AL (E). BRG0G0 52 15
(2014-2015)[EB/OL]. (2015) [2017-06-01]. http://www.
szmb.gov.cn

Becknell B R, Imhoff J C, Kittle Jr JL, et a. Hydro-
logical simulation program—FORTRAN user’'s ma-
nual for release 12. Washington, DC: US Environ-
mental Protection Agency, 2001

Donigian Jr A’ S, Imhoff J C, Kittle Jr J L. HSPFParm:
an interactive database of HSPF model parameters
Version 1.0. Washington, DC: US Environmental Pro-
tection Agency, 1999

WA, 227, APVLEN, S UK SOK BT R
F(HSPR) N T8 m. M B K A i R4, 2009
T, WA, ZBEN, & BEMLRBUKAESE
Y I 25 A AR IEE Y. AU R 2 2 R (A A B 2
hR), 2016, 52(3): 505-514

GB50207-2012. J& [} T 7% Jii & g W MSE [S]. dbat:
o 4 M s A, 2012

XI5 . e g SR 5 /N DA 52 i T 6 TR K R T B AR BF
F2[D]. HPK: PR, 2012

Baladés J D, Legret M, Madiec H. Permeable pavem-
ents: pollution management tools. Water Science &
Technology, 1995, 32(1): 49-56

1059



