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Abstract: The two-dimensional hydrodynamic and eutrophication model of a Pumped-Storage Reservoir was developed based on

MIKE21 ECOLab, to investigate the methods of improving calibration efficiency, and to analyze the spatiotemporal pattern of
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residence time, nitrogen, phosphorus, and chlorophyll-a in the pumped-storage reservoir. The results indicate that the calibration
sequence for 9 state variables in the ECOLab module is: BOD>PO,*=NH,">NO,>NO;>Chl-a=FC=TC>DO, and 11 of the 41
parameters are primary calibration parameters. The model satisfactorily represented the hydrodynamic and water quality
processes of the reservoir, by validating with actual measurement data from 2022. Using this model, the simulated average
residence time of water in the reservoir is 9 days, given an annual water diversion volume of 490 million cubic meters. The
residence time along the mainstream direction is relatively shorter, but it increases towards both sides, inversely proportional to
the distance from the shore, indicating a high spatial variability. In reservoir bays, the residence time notably increases, reaching
a peak of over 200 days. Based on observed water quality data of pumping water over the past five years, the simulation results
indicate that the annual average concentrations of inorganic nitrogen, inorganic phosphorus, and chlorophyll-a are 0.75 mg/L,
1.93 ng/L, and 20.93 ng/L, respectively. Influenced by seasonal variations in non-point source pollution inputs from the Dongjiang
River basin, the concentrations of nitrogen, phosphorus, and chlorophyll-a are higher during the wet season compared to the dry
season. In regions with shorter residence times, nitrogen and phosphorus concentrations tend to increase, while chlorophyll-a
concentrations tend to decrease. The outcomes of this study provide important information for model construction and
eutrophication control in pumped-storage reservoirs.
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Fig.3 Validation of water levels
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I 1 a4, X /KJEZE Chl-a 24K EHIMH 20.93 ug/L, ATREEEHRKF. WEEEASRE, FK
WIWREEIME 9 24.4 ug/L, . 4-6 A9 22.40 ug/L, 7-9 H¥MEN 26.34 ug/L, FKIFTE XA
TREEEFKT MAKIRERME N 1749 ug/L, BB EFRBEE, Hb: 1-3 H{EN 22.52ug/L,
BT XA T4 B w7 55K, 10-12 AME N 12.46 ug/L, EdeXis bt 5.3%, B FRXE S
F 94.7%. /KPEFEKIA Chl-a B m THiK, 5K/KO Chl-a MRS (B 6) mE—3, 7-9 HK



FEfmrm, 10-12 ARERL, 1-3 A5 4-6 RS HERECIHT SR ZRIL Chl-a 2 B A 42 4k B
W, FKWIE BB m TR, 5 RTE T K B I AR SR 0 77k LSRR ¥ i 7E — e R
T IR A, T LY ZRTTSRAK /K Chl-a Wk FEZE TG IR EN N 3R . IR K/ R
&, K Chl-a IREBRKIL dug/l fidi, RUDKEBERIEKBET AT HET#%E, RKFPE Chl-a ik
AR IR B R 3

MZS ] ERE, &I IR B A T A S A — 3 (B 9) , Bkt R AL F Pk, ARALmRoK R
FRTRUR, PEON 2K R BEARS B i, ABREX . PHEEIX S H O X 2RI K, IR B e e 1 DX S T 2RV A
R 5 245 1] 0 4% I oF I 1) Chil-a 9% £ 5545 /K B AR AU (B 10D, Chll-a 548K WHDLE il 28 5255 50004
NIEARSE, HekK BN X, KEh JI#5R, Chl-a 53K E A SRR, Chl-a WIREMIK, KRzt
KA IR X3, 7K 3 F1#855, Chl-a 55 #e/K & AR SCRE MK, Chl-a WREZ R . 2= KIEEERIU N HK
SR 17K B 71 2 AE RE XTI AL A A A P AR B A HIE T, Vera Istvanovie %6427 R i & Al Chl-a
FER IR R, X GARCHIA SR —E Hik, 76750 Fa) DUOE 2 X /K8 e b 55 4K R 3 4 X 3
IKBN 7, AR NG IHE Y E K, BRI Chl-a IKJE .

ot &a

N ¥ =~ s
o s ]
A o 4
N \® 1.8
.& .k & )

S Jon
Hokw) (1-3H) £AM (4-6/1)

K8 (T-951) HikW Q01253
g #a (R

v /L)
| O
- YT

B9 4R a S ARG
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A FET MIKE21 ECOLab, #4% X K EE/KE) /)58 E I il 4R, RFRTHE R S e RO 757, 4
MoK E SRR ESAK I BBEE 75 3 DA 4 3% a (AR AGARRE . WF S0 SO A PR B B FR A A
A (RO R] AR 5 TS AR E 258, IR A R X KRR . BRI 8 7R XU AR (LA (1 e 3R
XHE. FESRWT:

(1) MIKE21 ECOLab #HILFT 9 MRELE, WA 41 M58, RELEREITA: BOD>PO>
=NH4>NO>>NO3>Chl-a=FC=TC>DO, FHEELHFTEMNSHE 11 1. BIFSREHSRESTEEES
SME W) G FRBERT, TSR R AT I T XK & B TR AT B

(2) X KK 9d, Hok ARG RS2 RRTEME, FR07 1 Bk E s, LRI
o Tk, WK ST O e, 3 R S R L FLAE TS AL B K, KT 200 ds

(3) XKL THBEFEIIME N 075 mg/L 1.93 ug/Ls WFIA] E, FAM 2w FAGASY, AT
TG RN, FECRK DB B E ), RKERBEE TR FERR: 20 L, Sk
RN, U S K A A DG MR AR, 2 ARTLRK R R, IR

(4) X KEEMH 42 a SEHIME N 20.93 ug/L, BTG TRKIREE, FUIKPE AL Kol Se 3k F Hogers
AR R, FEARIR B TR K], R AR TR K AR T I AR I R KR TR 2 DLROKIR 1
ThfE— R LRI TR A 2 E L, BRI XK, K3l lies, 4R a 5
KSR R AL vy, R EDBRAIR

5 Mt
M3 T WHLFhR (doi:10. 18307/2025.0515) .
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Appendix Tab.1 Results of sensitivity analysis

HURIE S
2o SRR B L
BOD DO CHL NH4" NO; NOs PO/ FC
| ~ kd3 BOD i f: — P fifiks 0-5 (/d) Fedetek *kkk *okk FA ko
o tetad3 BOD i . Wi fif el iR R AL 112 TeEpL Hokk
hdobod BOD i fi: U M4IKRE 0-20 mg/l Fokk ¥ ¥ ¥
SD DO i 2: W 0-50 m
pmax DO i f: IEF AL 0-40 (/d) *k *k Yot Yot ot
fi DO i 2. IEZFH N IE -3-3 hour
resp DO it #2: AT K 0-30 (/d) *k Yot Yote ok *kk *kk
) teta2 DO i f2: FRIRH IR R 1-1.2 JEFA
mdo DO i F: WP A AR 0-4 mg/l
B1Sed DO i AL (m?) RIBHEAR 0-30 (/d) *k He¥r
tetabl DO i i HERIE I R A 112 P A
mdosed DO it fi: IR AR 0-4 mg/l
k4 TR AR — B B A 0-10 (d) He¥r £3.3°8 723
k7 TR AR B R 0-2 (/d) Frtede ek k ok
tetad TR AT — iR R A 112 TeEpr P
teta? Tt e RSALE B R A 1-1.2 PR EA *k
yl AR AR — P R 3.42-3.42 g O2/g NH4-N
y2 AR AR R 1.14-1.14 g 02/g NO2-N
hdonit I AR WA AR 0-20 mg/l *
y2d FRILFE: BOD PRk i i i 0-2 g NH4-N/g BOD Kk kK Kok kK
Nplant RRLRE: R R 0-0.2 g N/g DO ot Kt
Nbact SRR AN R 0-1 g N/g DO Foxe Fove
hsnh4 SRR [ R AR 0-5 mg/l ok *k
k6 SR R 0-10 (/d) Yo
teta6 SRR R P AR 114 TeEA *k
y3d BELFE: BOD Ffi# A B i 0-0.1 g P/g BOD ok k K
Pplant WA R A 0-0.1 g P/lg DO Fote
Pbact T A R 0-0.1 g P/lg DO Yete
hsphos WA B A BRI 0-2 mg/l *
ksn MRS a iR RIS S G A 1 RO 2 5 0-1
ksp AR a iR BRI X S A 1 PR R % 0-1 *k *k *
HL- k10 H4rE a i i M4 a SIS 0.01-0.04 mg CHL/mg C
k11 4R a W FE: WIZ0 bR L 0.2-0.4 mg C/ mg O
k8 HHERE a il fE: MHRE a B SR 0-0.1 (/d) *
k9 HHERE a il i HHRE a TR 0-2 m/day Yo¥e
KeoliF KIGHFFHSRE: SR — et 5 0-10 (/d) Hot
KeoliT KIGFF SR : R I — et 5 0-10 (/d)
tetaT RIGFFEDERE: RIAT B i i FE R 4 1-1.2 Pt A *
tetaS RIGFF B AR : T oA SE 575 7% Eh A 5 R 8 1-1.2 TEHAL
tetal KIGHFF RO AR T 1 E U 2 5 IR O A 6 SR 1-20 T
rio KIGFFEOE AR IEF SOk H IR GR 0-2 kW/m? Foe

i AS= CRASATHEUE R RN BALZAT 48R

B PR B RLR A7 45

B SREALRIE LRI BALZATE R *FREM, R FOR GG,

/B SR

AS210, *k ok koK AS<-10,
-10<AS<-5,

5SAS<C10, Kok kok;

Fefef ook
Fetede;



1<AS<S, *Ak; —-5SAS<-1, Foteses
0.5sAS<1, *k; -1SAS<-0.5, Hotes
0.258AS<C0.5, *; -0.5sAS<C-0.25, b8
-0.255A5<0.25, x



