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Abstract

Xiamen City is a city where resource-based water shortages and engineering-based water shortages
coexist. In order to solve the water shortage situation, it is urgent to make full use of stormwater re-
sources. This paper uses Mike Basin to simulate and analyze the process of water resources at differ-
ent scales in the Beixi basin and the entire Xiamen City. Supplemented by reservoir runoff adjustment
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calculations, the scale of flood diversion and flood storage capacity of stormwater utilization projects
are studied. Through comprehensive comparison and selection of multiple options, it is demonstrated
that a diversion project with 15 m3/s and a rainwater storage reservoir of 95 million m3 are recom-
mended. Under the recommended plan, in 2030, the average water diversion volume of the storm flood
project is 12,028 million m3, and the water diversion volume of extremely dry water is 19,183 million m3,
which basically meets the long-term water resources needs of Xiamen City. The flood utilization project
has significance in increasing the supply of resources and alleviating the contradiction between supply
and demand. The technical route proposed in the article is also a useful exploration of the organic
coupling of the fine simulation of flood utilization and the mesoscale allocation of water resources.
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IR IR R G /K SRR B A 0 — AN E AT, F B ROK R RGN S FOKR TR KR
IRTE /IS, A SR 45 58 TR SR AR LF A B R S5 S5 A R IS AT I D[ 1] 7K BEUR R GUAADL IR A 0o 22 7K B R AR 5 1
i, HFKEIR RGBS I E bR KRR E, HRCOAK IR BB, — B0 70 i s & 2],
BT SEPRK BEIR R G BE S A v, ISR AR KRB % . AR i 775X, DRI AR e P A A A8 ke
S IR K BEUR R G TSR AR T S A B T 2 U SR S R K B R R G ) R A, AR SR
RIEME . tnE AN B A Z BN SEE ) WMS (Watershed Modeling System) & HSPF (Hydrological Simulation
Program-Fortran)# 8 . B R[] Waterware [3]. B AR B Z PR F IR, “ =Pl BB 7%
[4] B EKEE ) WROOM [515, {H H #2245 9 /e RS B0 H B 7B By, FEoR ) 2 AT R R o AHG 17
&, FFEE Mike Basin [6]CA LI T3 FE U7 200 e B 5 2 A7 2 [ 9 R AR N R HESS, TE R AR[7]. K
(8]~ DLILYRIR[O] LI s[4S X EUAS T R4S FH SE i . Mike Basin #8878 42 — AN 25 A M /K B0 YR £ 5 1Y
BAE[10] [11], BEET ArcView P&, 5 ArcGIS B2 A1 7047 Hh B BIR KB R 456, BEmETE, 5
FHMWER, 0T AR A AL MR P IR 5 KB R RSP A AR P E R P K B B 4y T 2
— R E[12].

AL Mike Basin FY v S5 AI AR, 0 LORYTAGER A ST T A 3dh A7 AN [ ROBE R 7K B RS0
8T, BRCAKPERIATT IR, AR TR 5 B A B PR Y, RTINS R R F PR ik 2
A
2. [a)EE

JE 1T AL AR A ra Vi, SRI0E . WL, 36, M. RIS 6 X, dig LA 1640 km? .
W EETHKEEE 1234 12 m®, ANBKEEE 324 m®, (RS NLK SRR 10%, 4 E AKEE
I 16%, 2 DNEIFAEOKIRTT . AR AR AR RITARE . A58 - Pk TTEKER, Hp
FURITAGIR PR & & H R 80%. Bl & I 17 AL K P RO 38 s DA B ZR 30 IX P sl e, B2 ) vl /K B R
7 J& R 23 [ AN Y A o RN 43 9
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Figure 1. Schematic diagram of water system distribution of Xiamen City and the Beixi River of Jiulongjiang
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RYEETEHAK, BUERAEE. Tk, @l RS, BN KIER ZARRIR, S 44 B adE
BRI e B, NS, BRI (R YE BN 1959 4F 4 A & 2015 4F 3 H, 3Lit 56 4E. 672 H. 245,280
Ko

3.2. AR AL

AT K TR AR, JEICRE NS S R (1t T KR A AT A KT R AT AL, BRI, IERCIER
TS I S SR T R e BRAE, USRS, SR T ZIRKE . B KEMKRE K
HIMXAL; CRERE T8 A C A T8 - SRR EERE . TR EEREGTIR K « BAOKPE S ANERTHUKEE), fEE
BEAE A R AU R & PR SOKE, K FEERBVEILE 1. RN E TTHATE XRUK) I oL, #i5E 5
KECZR e BEA S AOIRT R IL A 2,

Table 1. List of reservoir characteristics

1. OKEEFFER

TR HL 3l 4 B PRI A (km?) REZ¥(m) W RER (T m’) WP RE S
Ji i 32K 667 22890 16800 LZAE
i 2% FV K EE 1307 20197 10993 GEa
TR AR 214 12180 10771 EAS
Ja % 5K 59.3 8906 8822 L4E
Y- BEkKEERE
JEi& I S K PR 67.3 664 360 E=SI=R1)
T VTR K g 100.8 4845 3797 LA
T BRI 23.4 1412 1128 LA
VTR IK R
T PrHUK 9.4 1012 850 ZAE
T INFEK B 232 440 408 fea
FETEIR HETE K FE(FE2E) 157 3286 1958 E
2R B LKFE 11 357 300 E AR
B4R BRI R 8.5 710 505 i

FE: L EAPKPE AR IRABEERRRRAL B K 20 ANFKBES K BESIK 5.1 km®,

33. HEHA

1) HEAKIKIRD T . KK IR ELHE T T T8 N A K EERE . VTR K EERE . RSk e R 5 Ah ALt . AR WY
BRI R, AGIRFIERCR R HAR R TORE, &1 B AR PER D AE8 A AR R B4 e 0 R
BEATAREA, 43 N TORE Y H IR H A 3 AR EE)

BT EH AR K TR : © BURCEINRSUKA TR, F X 4K TRG KL 18 m's), @ fF
ERKRVE TR 10 m’/s)ME FRIE B AR Wt R TR UKL 15 m’s, 4~9 A313K), OO
TR K K FE 2 AR 51K 0 /K DS GAE = 24 b3 i ik W T SR K AR 3R 90% (kb B3/ 5 38 m/s) K LA L [k
AKIEBLIS, AR 144 62:38 H LB AT 0 B PR, 1T T 40 Fid /K & 14.4 mYs.

2) VEAMNE KA S, . KSR A T T IR B K R AR IR TR K, Fed R AT IR T B K BURR
JE T K IR SR SRR R, W 2.
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Figure 2. Water resource system network diagram of Xiamen water resource allocation model
E 2. BimkERRERIKEZRAZMEE
Table 2. Summary of water demand in the Xiamen City (10,000 m*)
F2. BlIHHREKELERGA m)
73X EN X FEEX [ 22X X it
A 19,691 8396 11,295 9896 13,794 63,072
Tolk 2763 8685 5527 7895 7895 32,765
V3|2 0 501 1677 6017 5219 13,413
4SS 700 500 800 900 1300 4200
it 23,155 18,082 19,298 24,708 28,208 113,450
i P K 1274 879 881 935 1149 5005
WK 24,429 18,460 18,503 19,626 24,138 105,042
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3) VHE N TR S . K TTEKE. PTHUKEERA SRR . BEACKE . TIRKE TTHUKE. A5
IKPERIAE S TR E D BN 0.60 m® /s« 0.74 m* /s 0.05 m* /s 0.27 m* /s, AT BAEZS N8 2 -7 1415
TR 30%% 5, FETUIHZ I 2 PR E R 10%EE.
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Figure 3. Scheduling discipline of Xiamen water resource allocation
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1) JKALSE P, R AR BT, OB SIK & M TREEAT A8, AN B2 25 FEARH HK
PREIAI, BB BOAOK AR L S P 7K IR o

2) SUKIAEERF, @ el KR TR ARG K, AL M TRESIK; @ KEVIELESIKESN
SUKPERIEE IR @ AMGUKARAERE TR A FK: @ % 50K TR H % B HE A ST K LA K.

3) KEEREERS, WAELLTREN: © 2§t TRESUKERIGIK =R LK, KEFHEREK, JERY
HIZK BER K BE B KB K @ AR K R TR BE 3 AT IR 5 39 A2 T i T8 e N AE AT K

4. BB 34
4.1. ARt

FUIRIT AL TN PR O K AE B R K I E K&, Wl s ZE TN, HE2 SOV E BUKE, 0
I AHE N 1 £ FHEEZS o BT &, AR R SR KRR AR [R5 R B, B0/ 5] /K R 5 B 2%
BRI B KR, TR 1 51 KRR D) 55 EEC 24 ARG /N R B K 2, AR SCHEM s RO R Al |, SR F LA
SR E TAE AR

1) 5T RV BRI BRI AY , S FU RV IsK VA 75 A7 32 H RO, i T vt TR K T T Ak 103 H
R AR JFREIHKBIEAET A REE b, S E T ok AR,

2) MRHERAK . BRAKHRFIE, RRKPERGIEY 72, 08 vk LRE 51K 71 SR R 4 F PEZS . T ROt T
TR AT AT 07 R4

3) GG IR TREFKER BT, 08 AT 77 RER AT, St TREMHEE T X

4) BEHHERE SN B AU T K IR R R

ZREMRE], A SCURE IR 2)F BTN . LA R T B KER VKBRS AR R B K.
B S R UK RO . BT TE G DK R E K RA1EH TR ESE, SOKERRET 28, e R T
FERUBE 7 SR W72 30 33E— 2028 R IR 1 )7 b B K P 0 28 B 2% 1 DA BOK B B R R, 4R 51K 15 m¥s, LA
Je Ay B Sk /K PE B IEH B KAL 154 my XFRLEESR 9525 17 m*, AZJE 1T 2030 HE/K BEIa L 75 ~F 1l sl SR L2 4.
[ B SR 7 A R Ak AR S T B K RGHILRARCR, BIINA o ik TARE K BEURAL R 7 BT W32 5.

Table 3. Scheme design of stormwater project scale

3. MMIERESRRT

ES VEY) %3
L5 KBE S1(m?/s) 10 15 20
X A R AR (T m?) 11,000 9000 8800

4.2. ER 94

1) RTHBETEMB T RE. £ 3 58K, HUIIKAESM 10 m’/s BEINE] 15 m’/s B, 3T EZR R T i
20%: H5IKAEFIIEINE] 20 m/s I, TEM AT ERIORD 2.2%, BISW G KMBAE 15 mY/s B0 BRI, 2
B 75 LR ] T S5k P TC 2 A 5 P A AN A A AR A AN R o LR R, b T R T K R T A R A A K B
U S e e SR 11 T SR K 7 J 3 S e T 2 1 5 P 2 (B R VROR L 22 25 11 R 35 7K ), RIS 51 ZKRASE 4k 8247
KA S S, BBIKHRE 10~15 m¥/s T AT DA 2 E TR K 0 10 &5 25 78 06

2) XRTWETREEREMKE. £ 4 488H: ZHETHBIT, EITH 2030 £FHKE 105,114 /i m’, &
KR B KR 104,831 77 m?, FEHHRKE 283 J7 m’, BUKEARLE 0.26%, SRR TG, AURITILEN 3
TREZHEFYSIKE 12,028 77 m?, FARMIE MK 4006 77 m®; 97%KAKIEN N, SLRITALE WA T2

DOI: 10.12677/jwrr.2021.103035 328 TK YR 5T


https://doi.org/10.12677/jwrr.2021.103035

J&F Mike Basin f4J5 [ 1715 By 7t 5895 R) A 9T

FIKELIN 1.98 12 m*, /KSR 5 HIAE] 18.9%, A WLEYHt TAR /K &4 o W

3) RTFHKRGFIEIKE. 5 40KV LWHE TREERT, FeibE0, FI171 2030 fEHUKE 24251
Jimd, BRIKE 23.1%, ZETEEUKE 5301 77 m?, BUKE 5.1%; AW TREER T, FEs, Eii 2030
K E 154 77 m?, BKE 0.15%, ZETHHUKE 283 71 m?, BKER 0.26%. 844 76 /Rt TRE K% Eb o7,
o TR, BRRGES, EIIEE AR E 24,0907 71 m?’, AW TREGIKE 19,813 i m®, JRHK RS
PEHKE 4284 1 m’. G EEHMUK RGN ARG ROA EILFE SRR, Bk, Wk TRERER
AAET MACIE BTG 51 B R, IOAE T 5 A TG, #— Pz MloKk RawERE.

Table 4. Analysis results of water resources supply and demand in Xiamen City in 2030 (ten thousand m®)

% 4.2030 EEHAERREFSHRRFRA m’)

Bk ks
ST A ) TR ) ok
B Tk A Bk FKATBUKE A LRSIk T e TR BERE A K Ui

N R EM
P=97% 63,072 32,765 4200 5003 105,042 104,888 48,129 19,813 10,283 28,386 3257 3691 1613 154

i LAY 63,115 32,788 4203 5006 105,114 104,831 49,766 12,028 4006 19,892 9651 12,858 637 283
. P=97% 8396 8685 500 879 1846l 18,461 17,817 644 49 0 0 0 0 0
e ZHEFH) 8401 8691 500 880 18,473 18,455 18,039 368 35 48 0 0 0 18
P=97% 11,295 5527 800 881 18,503 18,503 11,037 252 34 7214 0 0 0 0
wx LY 11,303 5531 801 882 18,516 18,481 11,201 147 11 7121 0 0 13 35
. P=97% 9896 7895 900 935 19,626 19,558 0 0 0 12,177 2964 3691 727 68
= ZAEFYE] 9903 7901 901 936 19,640 19,517 0 0 0 5705 4483 9020 309 123
. P=97% 13,794 7895 1300 1149 24,139 24,053 0 18,917 10,201 3957 293 0 886 86
= LAY 13,804 7901 1301 1150 24,156 24,110 0 11,513 3960 3276 5168 3837 316 46
P=97% 19,691 2763 700 1159 24,313 24,313 19,275 0 0 5038 0 0 0 0
i ZHEFH 19,704 2765 700 1160 24,329 24,268 20,526 0 0 3742 0 0 0 61

VE: P=97%K 2009~2010 fEHL T TR, R,

Table 5. The water supply and demand of contrastive analysis with rain flood project and without in Xiamen City in 2030 (ten thou-
sand m®)

2 5.2030 EHLXFHTIEKEREET LR m)

TKE fEK &= oK s
NE R FER AR MR AR ME OB 3% Hz it AL ME B EEER B AL

P=97% 105,042 18,461 18,503 19,626 24,139 24,313 80,791 18,152 17,504 13,195 8811 23,130 24,251 308 1000 6431 15,329 1183

105,114 18,473 18,516 19,640 24,156 24,329 99,813 18,393 18,395 19,087 19,867 24,072 5301 80 121 552 4289 257
P=97% 105,042 18,461 18,503 19,626 24,139 24,313 104,888 18,461 18,503 19,558 24,053 24,313 154 0 0 68 86 0

TH if"; 105,114 18,473 18,516 19,640 24,156 24,329 104,831 18,455 18,481 19,516 24,110 24,268 283 18 35 123 46 61

2

1) SEREETTHL B . FORFAPUKE S HREKT, DA BTSRRI, W 7 e
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OB gl 7 M CfE B RS HEY FE IR BT IR A TR AR AY, W R TR T T R R R
TR TR BT TT . it 22 5 REFA LLIRBAE, HEFEHEE 15 m/s 51T 9525 77 m® WA E K E . FiktiK
B, BIHMRIERSIKEZLA N 1.98 12 m* , MRIF Ut FE Atk & & EisE] 18.9%.

2) A W TR BT, R KA, TR ALK R 24,097 J5 m®, AW TR S KR 19,813
Jim’, FRAUKRGH KR 4284 T m’e W TR TEITHMKASN S, HAEHANE T MILREH 5]
PEBRE, T SAM TREKAWRE, d— SRtk RaiERE.

3) ASCHIH Mike Basin B 25 A AR, X L RVT ARG & 1717 A3 AT /K SRR A [ ROBE A
PLAHT, SHCOKIERR AT TS, WFA T SR TRE 5 R B v 22 2, 6 R VAR PR RO /K 5 5 AR R
FERE AN G A IR R
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