R &5
EVIEWS

L EBEK RSN RINARRE

FE K, THEM, B & K B, K

(REFE TR EP TR, 1LI5 Fat 210007)

B

WE: HEFRT B AL R ERKRER, &4k T EFDC(environmental fluid dynamics
code). WASP(water quality analysis simulation program)#= MIKE = A A5A ¢4 . M Ak, K HFm Ik
M, NBT HAEERBERGER, BIAT RN SE G fa KT MR D EMERREN T E
PRAE, AL KRR GAT T R 5 HT &Y, WASP #v EFDC 6947 Bt Fo J- 4t 42 5% , MIKE 494514
BR; BRRKFEAEREERCARS LR, 2BARKGLEEN, TEIHEANHTE. FTHAKR
AB A VA B L B 46 5 F R AR B BOK R AR R — T LK

KHEIE: UL F B, KRAEA,; EFDC(environmental fluid dynamics code); WASP(water quality analysis

simulation program); MIKE
RESES: P76 CERFRIRED: A
DOI: 10.11759/hykx20190610001

TR L AR Y SRR D, K TR KR B
Ab I KO AR A By = R, HA R —
Tl sk g Ak i 3, 22 B0 Vg ST R R Ak B 1) PR
K MR PEHE K F1HE 3T, it 2 1 1A DX 1T 23 4
FIEACHE I B 3G K, U0 K B . (2017 4F
HE PR AR ) WoR ™, T I OK R — g,
TRV | BRVL TR ¥ 46 X ek g 22, 3 R i &
T Bk R K T B

X 3T 30X 2 KT A2 A R K AR, S
R S K I R AN Y, B S B FUEUE
RSB0 AT LA AR A S Al A AR BT 2 o RN 6 E 114 7K
JT R R GRS 15 Y A 8 2 A0 A5 ) 3 A Ak R RN
TSR K TR B, A K IR A 5 AN T A Y
THET G 20 tH42 20 448 Streeter #1 Phelps®JF &
Streeter-Phelps 1517 (S-P A F T iR — e R ST I
i BOD(biochemical oxygen demand)fll DO(dissolved
oxygen) S AL ML LIK, JK B AL I 45 ek & R, 1t
SEALA A 5 2 (K AR R e A AR, =
HAl, BB EIT AR T 100 ZRUK TR, &4 H
EHHIA I, Cao Hl Zhang! UK HE KA AL | /K5 AT
A% AR T A ] 2 XK R R R AT T 43 2R
B2E  Wang NG BRI & R DIFR N T =B EL,
55— B Bt (1925—1965 A7) 58 X 4 4 7E BOD Al
DO, MRS Y% B BOR AR G FZ R A FE
TR BE(1965—1995 4F), T4EF = 4ERLAL I, A
WL OB RE RIS Y SRS R, TR T

XE %S 1000-3096(2020)02-0161-10

QUAL ., MIKE 11 I WASP 25t e iy, o5 = [ B
(1995 4F ARy /K BURERL % 18 T TR TS Je ) H
TF 46 F T 52 28R B 400 T KR U BUAR A5 K A
RATA) AT 3 3i 2 b, ABATS 5 AR A T 5 X I ) 4 s K
J5 W 0 2% 3 5 3 ) A A, 3t SR AT P X A%
ALY BOE | iR e R A KR T SR DL SO B E
ST A FE 4 BT, ) B K A R LA
UMTIRYI e -

AT v SBK JASE Y ] A K B B AT 1T
RIS D SRR . IV TR SRR P
ARG F U, X T LR A K R A R A
A S FHE 0] S AT R A T R T IE T O Y, AT
R A BUE R AR IR K 1) = 4Eis B, HA
15 B0 ELR ) = 4 BUE R, — RIS BT 2 24K
PR A RIGIAABL ), R UT  1A JaK A AR 1) — 4k
=443 . EFDC(environmental fluid dynamics code) .
WASP(water quality analysis simulation program)#/l
MIKE & =Fp A R M K BT AY, 75 3T 2 i Sl A
BN, ASCAMESE . TERE . DL H R ey FR 25 05 T
X HEAT 7RSSR, O I R T SEOK BT A A Y R

Wk HW: 2019-06-10; & 181 H 1H: 2019-07-16

HEWH: ERESTFLIR (2017YFC0506304)

[Foundation: National Key R&D Program of China, No.2017YFC0506304]
YA BRE(1995-), B, WITT 304N, ML, d2 2 ST A v
IK B S FK FREIAT ST, HIIE: 15651835982, E-mail: yaofenglu0930@
163.com

Marine Sciences / Vol. 44, No. 2 /2020 161



R gk @
EVIEWS

PR T 2% A, SR T KBTI B AN
PEFIGRZE, 4RI T AN AT 2 )R, AR
BOK BB R AT TR B . A ST By 3 R v K
BEAY B BIFFE I T B 522 FR A
1 AREBATER
1.1 EFDC
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«——{ DOC J
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¥ L2 o]
reaeration TAM
COD
[ I [ 1
[ Bn ] Bec [ Bg [ Bd ——— FCB
TSS* from hydrodynamic model

WASP MIKE
[ﬁl
] Detritus [
Photosynthesis and Respiration 4 13
Periphyton 5 6
C | PN
Phytoplank ;
l ’_ M vegetation
2 7
Detritus — | — 1
Growth and Respiration ) ]
¢ P;N e - . Sediment C | Inorganic C [
Nitrificatio 10 |—I 14
-
PO, |[NH, [ NO; k . . L .
:l —l v 1. production, phytoplankton 8. mineralization of suspended detritus
Denitrification 2. sedimentation, phytoplankton 9. sedimentation of detritus
DoM 3. grazing 10. mineralization of sediment
) ggggé 8;: QOD 4. extinction, phytoplankton 11. accumulation in sediment
<« [COBD3 - 5. exgretipn, zooplankton 12. prqdugtion, benthic VegetaFion
Oxidation 6. extinction, zooplankton 13. extinction, benthic vegetation
7. respiration, zooplankton 14. exchange with surrounding waters
KT KB R AE L
Fig. 1 Water quality model framework
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Marine Sciences / Vol. 44, No. 2 / 2020 163



REES
EVIEWS

T A9 AT MIKE 21 Fi1 MIKE 3941 Hrh MIKE
21 2V 1H 4k A R AR AR, MIKE 3 9 =4EF i
M SR  MIKE ] {45 K A A 2548 AL A%
FLRBER A o 75 2298 A, AEZ5 A TL IS eSS
R MR LA IR KL, (SRR IE B
R4 & T K3 71 (HD) . *H Y HL(AD) . Btk 1>
(MT)  AEZHEVR VP (ST) R THB EE(PT) A1 Jh it (OS)
F7K BT AE A5 (ECOLab) S5 . K43 7K B0, T4
Hi ECOLab 5¢ i, Hoifk— 25 Al 4143 k7K e = (Water
Quality) . & & 31k 3 (eutrophication) F1 B 4 R B 2
(heavy mental)!**!, #11 fYBLHI S H47 BOD, DO, &
A WEE . WA . BEfEh . KWW AL K
A, IFUAEY) . MR a, RIS . A)E . L
A . JCHLBE. DO MURHIME %, PV ESE . Wt
e BIFPR. DU . DUBRYFLER K AT
WE SR . VIR TR R AR
1.3.2  h#

MIKE 21/3 KW 7 FH T 400 j5 v
TR, BB RAMER T H, AHEF EFDC Al
WASP, HIK BRI 20, AR I ERNEE
FEALFE R (Eutrophication Model 175 5 £ 3k 60-1),
A FE G ] BRI K A H(WQ Simple {7 BOD Al
DO), H Al LR Hi i 5% H Ak 5 A 38 A B LR AIG
PR R, R AL B, i TAERCR . A
TIAACRT Al R — B B ak BORE B, T OR RE A 2E,
IFRH B, J5H MR
1.3.3  JRfRHE

A F EFDC il WASP, MIKE {5 AS X AR
fii, TCIEMAT ZRIF R, AN, HEM R (MIKE
21 25 N 40 7176, MIKE 3 255 AR 50 J770),
FHP R T TAR A 5
1.3.4 WA

MIKE 21 F T3 3 ¥ U 55 i R GE 38 22, MIKE
3 {47 F DU AR %45 2, Babu 21O F MIKE 21 #5148
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F 55 T SR A MESE ; WASP 18 T 46K 22 50 73 i 22
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B AE S R AR . RN, RS WEIRLE )
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W] AR K B As BAEFE 22 5, BN R
BRI AS B A KR . pHL BTRY . KT
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S K A AT — R W, LR A O A 2 B 4
AT — R M o A1 {453 i A 50 o LA D i K S5
BERELSR, H 240 B 4 A B DA A TR B R B, S
FlERE .,

P B 2 3 6 K AL ER DR 0 R T, 7K
BRI Je 1) S BORVIR S A2 2 B T4 22, RSP 55 1Y)
SRR 2%, G T AR AT G R DR
IR SCEE, ABATY N R T AR 76 A8 32 v 1 e 5 1 S B ik
o A HL, T AERR, T — R0 BRAR R
W, Wi T — 2SI bR HARTS e G AL HLE, S T
LR 25 4 P AN 1

EFDC. WASP F MIKE 4 HLHEUK iR, 75
BT SR WERAL, TR R A e
N AR ADLE () LA, 2000 T 0PSRN o 8 i B ot AR
EE. FERESHMEENT, k4% 2
ROMEBL, LT 24 28 A HR AR T A R K
R G,

22 pxFE

B/ INER TR 7 W 5 T I 5E T 43R S
i, SR S T RS 22 M 20T o BBURRAE 23 B FH T
M B Ay A (7 S 0 2 50 % et 5 R R AR
i 3 AR T T M B R R AR AL . S
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154 JRy BRI A BT AR U T R U E B .
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Sobol*Fl GLUEP”AE . AN a2 M 4 W il aod A i H
) AN T R R R ) E A B T FEAR B, (EAS IR
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Fl L U A5 R X, (AR 8 R R T R, %
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Abstract: To better understand the coastal water quality model, the environmental fluid dynamics code (EFDC),
water quality analysis simulation program (WASP), and MIKE were reviewed on the basis of their conceptuali-
zation, capabilities, strengths, limitations, and applications. Moreover, it was important to select the appropriate
model and reduce uncertainty. The development trend of the coastal water quality model was also examined. The
analysis showed that WASP and EFDC had stronger scalability, whereas MIKE had better selectivity. Although the
coastal water quality model has been widely used, there is still room for development, which can be achieved by

improving the model, coupling new technologies, and broadening the application scope.

ORX %85 X )

170 HEVERISE /2020 4F /55 44 35 /55 2 )



