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Abstract; Rainwater ecological circulation and reuse will replace traditional stormwater discharge at the site of the

Qingdao International Horticultural Exposition 2014 based on the idea of a green and ecological park. The

catchment area of the site is about 5. 10 km?.

Utilizable rainwater is about 46.4 x 10*m*and 36.7 x 10*m’ at

guarantee rates of 50% and 75% , respectively, during the exhibition (from April to October) , and will mainly be

used to supplement landscape water and conserve groundwater at the site. Natural rainwater penetration through

green land is the main pattern of rainwater reuse to conserve the water source in the upper reaches of the Licun

River. The rest of the rainwater that cannot penetrate in time is collected by channels and purified by ecological

wetlands naturally, and finally stored and regulated in three natural reservoirs at the site.

Key words: rainwater reuse; rainwater penetration; Qingdao City

FRIZK R — P25 1 6 DK BER, E A3 18
AR GBI S5 R S A XA 2 T ARG R B RAL
A AAE B A TT o 3 A A5 B A %500 38 i A
Mo T BiJe 7™ 5 A oK B3I IRT h 1 E
KR SR AR AR AR L /KRB s K
20 DXCIRIRE BTk TARKBR . SR 5 &
PR T, B AR R B R P AE 7-8 A, &

SRAEAE 7K o I B 40 i 6 R 7K B8 A — R AR
A A B

EELEAT BEPREDL, DL 2014 T SR 2
YT 25 R S B0 Bl DX TR K R AR R A7 ik
TH BB SR T K HERC 5% 78 Sy < W 7K A2 2808 2R A
A, S IR I 7K H AR AR SR 25 A R,
T A 355 B A I T 7 VR e BB ) BCAR,

VEZ T XL (1966—) , 5 B TR, NEF T B TR MR S350 T4, E-mail ; qdghyljh@ 163. com

- 65 -



1 HREXEFR

2014 5 B A b 2 2 (LU R S pR i <)
ZEJ A T 20 XA R AR B, H R
241 hm?, RIS DL st BRSO 80, 6 55
H SRS ARBRISCHEFI AT 2k & R () 23k &k Je Hbr

a. AR, pel 2 b HH Ml JE e AR P B Rl B
BelX At B AR, e AR 250 m, S AR AR 29 N
64 m, X P40 A A5 L T AR R KR G2 1L
o WIREEZ PR S 2 A M

b. K3, tEFE S hkir 4 T b i 4 ki
WK SRR R IR 2 — X N A 2R AT Sk
B 25 5 A 45 R R K | L K P R -7
IR RIERZ N 115 J7 m® K e, Bl IX s R 7K
AN VU F 25 BT K — 55 K K S 24K,
MBI IREE A M AR EE A 55 8 ik

c. PR, T & A F KK 55 680. 5 mm,
B AT a0 5 2 AERE K R 1 17% |
57% 21% 5% , ¥ GB 50400—2006 { #3575 /N
DXFR K TR B AR A ), XF 45 - 2y R W i K
F 400 mm FITT, B0 R KU R R4,
PRI, 7 250 1 e 3 T T 7R R T A R K e A 22K

2 F/KAIF FHETN

2.1 WKkERYS

i BRI K R A A e X ] 43k LR RN 7K
R MICKEFRZ) N 510 hm? (K 1), Hir, Jidsk
—JCKTE AR 143 hm® , K Z2WERIEA SR Fii
K VIR AT K AR 117 hm?, T K 24 J5
A LK ; sk =K R R 17 hm? |, 7K 2 4E
ERIIANG o e ta Y P Lt e o N N TR AT
4 88 hm® Fil 145 hm® | /K&K RS ICAZER
b0 o2 CIFTE S

— LKL
— KR

B1 #MYRFAERRS
2.2 MKEHRREE
K BRI B VK T AE 1 B A R st
B BN IR 1 S AR i
. 66 .

a. THHEAF,
W =10y h F (1)
Ao WO KRR R e, N R
%sh, RBETTRERNT R mm ; F ALK AR, hm®
b. RS E, O KER F, BRIXIC
KTEFRZ) S 510 hm? , QUEITHRERIRE b . Z5 T
53 T Al X A W k), 4—10 H 24 - 4 R T
254 607. 2 mm;50% R IR T (FKAE) ,4—10 A
IR B 2 R 547.2 mm; 75% IRIERE T (T &
) ,4—10 H RN R 20 433.7 mm, QN &
RRAR W, W5 R B R R am A2 m
RO A58 BE X N AN K R A P-4 0 R 5
Z500.34(F 1),
1 ARTHAAEARSHEEREN

S TR F/hm? /8 oty
& b 115.77 0.15

_ KT 16. 98 1.00

[XW %E \F“ii 94.74 0.70 0.34
=) 13.71 0. 50

el X A TR TN 269. 00 0.25

c. WRER, LU ESERALNK, THEHR
KR N ZEAS RIS 3 B R K AR T i (R 2)
Bl R RINIXFE 2Rl (4—10 F) i 24E 11
KA IR 2 105. 3 J7 m’ ;7 50% PR UER T, 31
R XFR 7K AR BB 28 95.0 7 m’ 5 1E 75% fRIE R
R X R KRR A=A 75.1 T m’

2 tHERXR&REHTKERAERN

Mk CKERY WK R AR/ (I m?)

63 hm?

ZART P=50% P=75%
Hk— 143 29.5 26.6 21.1
i - 117 24.2 21.8 17.2
i = 17 3.5 3.2 2.5
kAL 88 18.2 16. 4 13.0
ik 145 29.9 27.0 21.3
At 510 105. 3 95.0 75.1

2.3 FXAMAE

F T 3 P R g 3 A R K S B AR R
AT WA PR el DX A ] FH R — ik
A = FR K, H % 2 mr g B £ 35 1Al (4—10
H) | Wis— B R = A 2 AR 24 K AR Ui
MAEZR 57.2 7 m’  7E 50% (RUE R T B MK AR IR
MAAN 51,6 7 m’ 78 75% RIER T B K42 i
M 40.8 T m’,

HRAE CREA 5 /N RR K R TR AR E ) | FN
KA a4 IO K S AR O Y 90% T, st
fhF SN (4—10 ) Z4F MK I & 2498
51.5 5 m’ ;7€ 50% {RUEFE T, Bl X RY 7K AT [m] A g o



234 46. 4 J5 m’ 7 75% PRUER T B X RS 7K ] [ A
MY 36.7 T m’,

ShARUE 7K AR P, BRI DXCRR 7K 0] = 22 [l ]
FoKAAR JATTE )5 AN 78K e B KSR . SRk
TR FE SR, FEl X 7K 2R 5 0 FH 7K AR S P2 K it A7
#ht.

3 MAKFMARE

A g o ] 2 37 b5 B0 A R A S A, B E K
ZEA I FH R SR« e DX R K LA AR5 0N
DRI sl T WA Ry el 3 0 R B X P 3 AR 4R
IKEEXT TR AT
3.1 FMKisE

KB 52— PG G i R K ISR A A
SRERZKGER I 73k WF9E X F2 28 e 2Rl 2 2
A, 10 ~ 40 em RE L2 E LB R 40N
48.5% VY9955 2R N 2. 5% 107 em/s, FEAS ik
JEM K ABYCEEST + A AR, Hk, X RN
A A TR M5 1% | LSS PR 7K AR AR S B0
3.1.1 ARBELE

FE 3 R 35 A X R AR 56 Tl X ) ) K T R 4
by 6 RIS B AT IR L SR B E L DA,
JEFN e X AL T 1l X, B = i iR, 5
IR G M, DRI SRS 7 7K 266 LA g S-S IX s, o a5 7
FEI Bl | A Pl 45 DX el Y e T M1k b, o]
T2 40 J) B s | el AR A DX A A R K AR O, L
AL K AT R B AL R K TS G AR
253 i, ey R W AIK T B 1T R R 50 ~ 100 mm, WK 114
PSS I AR T T Y (BN 5 S = o
3.1.2 ALkiEi%ksk

Pel XN TR 7K B 35 I R G R B A8 18 B
i BiEH BEEMBENKD,

a. BEKEIM . 75 RKELLALH RAEX B2
bel B e AR KR5S X, T3 A A T IE R R A
A B K PERE AR FILELAT 325 /K 1 Rl 119 1T 2 B, DA
Ref AV el DX (86 T PR R K AR 300, 2 HEA TRRIZK T

FoK BB AT S H e s K
BRI, FROKSEIB AT 2 H, SR 5 FR I T R A 5%
25 R 1) % AT G HE K, B e E IS T 035 1 A 4 TN
P HEATICAR o e X A5 2537 AT i ] 22 ALtk R A%, /D
LIS, AT K T8,

b. BB/ BEE/BBEBWKD, 4545 LK
T TR S RGE a5 K 2 BT, AR TR
HWKBEI BB O RS BEEEE A
BHKHET IRE S, K REIC AR K E

k=
3.2 FTKEE

a. EBEWNE, ANBESET AT B K LK HE
AN e s SR — DR . 7K 1A R T 3E 7K i 1)
U, B FHEK S TR K AR BB | Y 5 4
FITKFIFRGE, 534, MUK 545K X A R 7K 78
HERIZEAT LU 3 SR FH B AR o 1 2, A AE
(1) AT ] DX A AR B

b. FKME M, XA R LRKE | LK
JE -V 7K, AT AE SRy Bl DX R K SR SR R
FRAE HJE b 3R o BB R K 2 A R I
B— PRI K, b3 K P 32 AR TR S R A RN
IR, BT YRK I B T = N B R K
3.3 FkEk

AR SR T KRR TS e AR B 25 K, [l
DX PN SR 8% W I A28 3 T 7K /K B 3 0, 2 i B
JE AT EEEA T Y T K AR TS YA R R
T AT — B E Jr Al R, s T2 ik,
X M 7K B B  T R R G RUK R [ 318 5 g
HATEE
3.3.1 KRR A

B A RON BT, 7R X9 g R i D
T2 MK AR, B RIEK TRK DUKAEIARSE &,
Ir BEFARLGE G B RAS 7% 2K 53 W1 00 i As )
75T DA SR o AZ 0, DA R AR S A ety
b1 SO N VA 22N A N TRV NN G T S S
(22 2B s L R 40, 3 KK s A Ak k2>
UNUREE L7/

e, 7543 R el X R 7K 7 B2 K S5/ i 25
K AR TIRHy 3 2 8 W B DidE 2128
e A W IRl o il RV ) RS A 3 A WAL P TR
KA R AR A 0

SRJE, 8 3 78 R /N TR A 2 A K
A SHERY R AR KR T kb, RAIE
AAFEFE A
3.3.2 KHhaFEZRR

SRR R AR A KA R 5 RK AT
IKFERGE KA R G ALK IX B R 585545
Bt , (A S K AR Wit | e SRR AR S R ST
iy, B R OO XK R A RE .l BR A B
BT, A A e A 4 e % SR B PR, LA FE
RN AR ORI s —s—
B BB OC R T A 0 AR AR 2ROV 35 ]
HIUE = E KR B Y, KA sh FE R
WeAEILR 3,

- 67 -



R3 RMUKAED EMTEER

it

KA HETE S
i 2% fiftn Wt @6 B4 @05
RS A R, S
K& LR R
TEKALY)  ESE R PR, A
PR PR RUIRE BF3E A
HEKAEY) A OM I AT KA R R R G
UUKAEY) IR R S
WY BB @SR IR A0 %

BREK R AR AR R SR AE B 58 B, 4 K AR R AR
Rk M5 5

T EK PR A LR, 4R R TR W 2

PR FORK A By 8t , = K R

4 FAKEARR

a. FKSFML, 76 2 18] M) AT K 3108 1
(9 R —Ze—TH” FK SRR G, 5 SRR 4 5 bl IX
W WO BE AT/ df 287 S48 F T2
T AIHEZK B SR AT 3 A R 7 AR AT 5 T 4 R
FRIZK AR 8 A R I A 257K A0

b. R KIRSR B X R K e AT T
BEA R, WK I SRS KT T B RS
AR 13K PR

5 & iF

2014 75 B i 5 Pl 2518 T 22 SR 22 b 1 it %
FRZK TR A ORGP RA |, 645 22 18 R K FRUCAE AT
AR a8 ELEEA A , AT A 2K it
Bt Dt AT XS R 7K AR VAT S 3 L v R
B AR H AR B B R KA B AR ST
W RBEUR, 2014 7 5 5P L1 2 MK 4R
ARG B S, 45 D K ST AE T B i Y
T 5 R S 2, Al AT I SR K 3T
3t /K PRI OR3P 1) R4 8 R A

SR

(1] FAh, Bk, ZBRa, 5. ik E Al b4 s ik
FALJFR[T]. ESKRHEK, 2009, 25(20) ; 12-17.
(CHE Wu, LV Fangfang, LI Junqi, et al. Typical
stormwater and flood management systems in developed
countries and their inspiration [ J ]. China Water &
Wastewater, 2009, 25(20) ; 12-17. (in Chinese) )

(2] #0550, Wby, 24, [ N ST R 7K B8 A6 1) 45 it
MY ] TEPE A A2 4, 2010, 22 (2) : 129132,
(YANG Fangrong, PAN Pan, LI Yan. Analysis of
measures of urban rainwater utilization in domestic and
abroad[ J]. Acta Agriculturae Jiangxi, 2010, 22 (2):
129-132. (in Chinese) )

[ 3] KB, JEZEA8, ok, F8 1w 0K AE R BT it
[J]. R4 KHEK, 2005, 21(2) : 104-106. (ZHENG

- 68 -

Xing, ZHOU Xiaode, JI Bingxin. Rainwater management
and technical measures in Germany[ J]. China Water &
Wastewater, 2005, 21(2) : 104-106. (in Chinese) )

[ 4] R, a8, w45, MR K e IR 78 2
R R R[], P E% KK, 2007, 23
(12) . 68-72. (CHENG Jiang, XU Qixin, YANG Kai, et
al. Comparison of foreign urban rainwater resource
utilization management systems and some inspirations| J ].
China Water & Wastewater, 2007, 23 (12): 68-72. (in

Chinese) )
[ 5] GB50400—2006 #:35/INX 7K Al T AR H AR B
[S].

[ 6] M, &M, Tadk, 55 FIAS ORI ER G
FKARGL LT ). E g KHEK, 2011, 27(4) : 22227,
(ZHANG Wei, CHE Wu, WANG Jianlong, et al.
Management of urban stormwater runoff by green
infrastructures[ J ]. China Water & Wastewater, 2011, 27
(4):22-27. (in Chinese) )

[7] #R%, %R, EEE. WH/NXHKESE ) Zikit
[J]. /KBRS, 2004, 20(3) :13-14. (LI Jungi, CHE
Wu, WANG Huizhen. Design of rainwater infiltration in
residential region[ J |. Water Resources Protection, 2004,
20(3) :13-14. (in Chinese) )

[ 8 1 RXHHHT, B, s, &5 35S /NXRKRF TR
BARME It tgrg [ M. bt o B ST Tl pik:,
2008.

[ 9] Wi, THHY, s 3l ) 00 K A2 it v 2
B HLT]. KBTI, 2009, 25(3): 33-36.
( JIANG Haitao, DING Dandan, HAN Runping.
Countermeasures and present conditions for managing
urban initial rainwater runoff [ J |. Water Resources
Protection, 2009, 25(3) : 33-36. (in Chinese) )

[10] &Xp%, sRHaMr. AL Hb 7 I K 2 315 10 oK B gl
R RLHBTIEL ], FREAR R, 2010, 36(1) : 24-
27. (ZHAO Wei,ZHANG Yanqiao. Application Study on
Constructed Wetland in Rairwater Treatment and Lake
Water Quality Improvement[ J]. Environmental Protection
Science, 2010, 36(1) : 24-27. (in Chinese) )

(UicHs B 1912012 -03 -05 Gk« 57 30)



