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Impacts of the eco-adjustment dam on the hydrodynamics and
water quality of Yulin River based on simulations

LI Kun, XU Qiang, CHEN Junyu, HE Qiang
(Key Laboratory of Eco-Environment of Three Gorges Region, Ministry of Education, College of
Environment and Ecology, Chongqing University, Chongging 400045, China )

Abstract; In order to reduce the area of water-level fluctuation zone in Yulin River caused by the dis-
patch of Three Gorges Reservoir, an eco-adjustment dam has been constructed. However, this construc-
tion also changed the hydrodynamic characteristics of Yulin River, thereby changing the quality of the wa-
ter environment. Quantifying the impact of this construction is worth studying. Based on SWMM ( storm
water management model ) and EFDC ( environmental fluid dynamics code) models, a coupling model
system of hydrology, hydrodynamics and water quality of Yulin River Basin was built to investigate the in-
fluence of the eco-adjustment dam on the hydrodynamics and water quality of Yulin River . The simula-
tion results with and without the dam show that after the operation of the dam, the flow velocity of Yulin
River greatly decreased, and the drop in the downstream section (from Shujia to the dam) was greater
than that in the upstream section (from Meixi to Shujia). Obvious water quality segmentation occurred
during the dry season because of the velocity decrease, but the phenomenon was attenuated in wet sea-
son. All indexes of water quality increased after the dam was built with the highest concentration occur-
ring in the section flowing through the construction land and the largest change appeared in the head sec-
tion of the reservoir. The simulation results can demonstrate the impact of the dam on the hydrodynamics
and water quality of Yulin River and this research can provide some reference for assessing the effect of
similar construction projects on other tributaries of the Three Gorges Reservoir.

Key words: eco-adjustment dam; EFDC ( environmental fluid dynamics code) model ; SWMM ( storm wa-

ter management model) ; numerical simulation of hydrodynamics and water quality; Yulin River
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© ﬁ%—@ﬂﬁﬁﬂCODm ®) ﬁ%‘ﬁﬁﬁﬂm (® ﬁ%-if}ﬁﬁﬁ'ﬁﬂN}L—N ) FFF-ETHTP

COD,, / (mg * L") , TN/ (mg * LY NH,—N/ (mg * L?) TP/ (mg *+ L")

501 617 210 2.90 0.460 0.525 0097 0123

H = B v HE B HE B M I =

B 11 2015 FFKPEAREK L TR 4 MKRREFRESHE



22 KIS Kk TR ¥R 2020 4E
x1 PFIETHIEARKERA TR R RER N S EKEEFIRERFE mg/L, %
K R vk B 3 (E
7R3 pURIUE DAy BATHA S A
COD,,, TN NH,—N TP
R rB b ey a-i) 1.75 1.75 0.250 0.054
S 5, 2 BT 1.83 1.79 0.256 0.059
5 AL 4.50 2.35 2.17 8.60
P35 G ITRT 2.62 1.74 0.331 0.061
ik SR 55 4 WA HEE TS 2.75 1.82 0.362 0.066
5 AL B 5.14 4.64 9.36 8.40
S RAE by ) 2.17 1.21 0.225 0.052
S 5 6 WA HEEITE 2.39 1.31 0.246 0.056
AR B 9.70 7.76 9.75 7.67
JE A5 B AT 2.58 1.70 0.343 0.061
LI o5, 2 W HLETTE 2.75 1.89 0.361 0.067
AR B 6.53 11.29 5.24 9.35
P35 WL TR 3.94 1.99 0.377 0.090
kI S 1 4 WAHEETT)E 4.08 2.22 0.456 0.095
AE A B 3.65 12.04 20.93 6.69
P35 WG TR 2.82 1.58 0.268 0.083
NI 5 6 P HEFTE 3.42 1.80 0.335 0.092
AE A B 21.47 14.32 25.02 10. 60
A5 HGS TR 3.79 1.90 0.421 0.077
S 5, 2 BT 4.29 2.12 0.450 0.090
AR 13.20 11.85 6.99 16.75
A5 HGS TR 5.00 2.12 0.428 0.102
FK SR 5 4 WATHLETE 5.51 2.49 0.514 0.113
AR 10. 16 17.41 20. 15 11.30
P WEETTHT 3.76 1.88 0.366 0.083
SR 15 6 WAHLETE 5.31 2.36 0.462 0.103
A Ak B 41.20 25.35 26.30 23.18

(2) F/KIBIT, CODy, 545 HhOLI 53 6 1254k i
FERR BN T 21, 47% , 15 s AT R Y 2. 82
BERFNEATIERY 3. 42 mg/L, WL 5 2 i 4 28 A e JE
BRKIIAT o 3 ALY TN MR BEAE IR 15 s 17 )5
PR T 10% ~15% 2247, 43 Bl 1.70 mg/L Ba k&
1.89 mg/L. [ 1.99 mg/L B4/ % 2.22 mg/L f 1.58
mg/L 38K 2 1. 80 mg/Lo XM A5 2 78 - 7K 3 (1)
NH,—N VAR AN, 7y 5. 24% 0 A5 4 55500
WA 6 ZRAREE K, IR B T 20% LA L, 535314 20. 93%
H125.02% o 3 A~ SOk TP ¥R FEAZ AR BE DN,
3H 9.35% 6. 69% F1 10. 60% , ~F-7Kk kb TAk 7k
9155 F K B IR SH ARG 70T A2 ) = g /K J2E A1
ARSI S VR Y, A8 VR T IR AE L,
25 AR, PR A I Fa bR AR AR BEAAAE BRI
255 AHAR LG TR , 28 A B2 G A AE 3 A, 16
BT WO TR K s i) 2 2%

(3) FFAK I, & T8 bR 0 A2 AR LA 3 T B
Ko 3K KL CODy, ¥ FE 5351 iy 98715 s 47 Hif
()3.79.5.00.3.76 mg/L ¥k EiZfT/5 10 4.29.5. 51
M1 5.31 mg/L, 4 B8N T 13, 20% . 10. 16% Fi
41.20% ; TN ¥ J& 43 51 38 KK 2 2. 12.2. 49 F1 2. 36
mg/L, 4y BB I T 11. 85% ., 17. 41% 1 25. 35% ;
NH,—N ¥ & 43 531 /1 32 47 BT (9 0. 421.,0. 428 0. 366
mg/ L #K ZIEFT 5 1 0. 450.0. 514 F10. 462 mg/L,
ARIBER T 6.99% 20. 15% 1 26.30% ; TP 1 & 433
HiZ TR 0.077.0.102.0. 083 mg/L FFi&5 % 0. 090,
0. 113 10.103 mg/L, 25 {k I BF 4> 5 & 16. 75% .
11.30% F123. 18% ., F T~ = 7K W18 5 U ARG 3 15 7K
Pk 172.2 m, A R 165 m (SERIK 07 B T
297 m WYKL 250, F s Y K ) D) S 22 R
K, VR I B TR GE , W o o s
55 1 LTS Y s B A K SSAE bR T o
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25 B A A SR YT DR RN T K Bl 1K O MR UL 52 23

4 & B

ARSCHF SWMM A1 EFDC SR #4HE T —lgke J2 X
J2 FE S — Al T R K SCOK Bl 1 FIK BRI
KT KL K BT S BRI T T A,
(TP AL 7 R A% 5 e i 2 WA ] 7K ) 3 K B
i o XM Y ife A 2R 3L, G X 2 Ay 4
AR SRASEAEN SR T 91 SUUG A ek T Al K B9 11 2 7Kk 3
ISR BT AT e, AR LA FE5E

(1) AV 32 47X K 8h o 4R 2
ARRFLW 75 i, i T ORI KA B A
(81T 7 55 3R 7K B 1) AR 8, 772 A 3 R8N, 25 A 3T
3.1 km AN AR TR IR 5 J3d J7 1, i B (&7
S VAT I) B SRR A AL IR R KT L U B (Hg R
FEFR) , HAFF- 3230 Ak 7K S0 = K 3 3k 2
8T 35% VUL, FAKIIZ MR, B3 T 52% , it
AT TEASOKAR, bl BUR R 7E 14% ~49%
Z 1), K 2 R f R o

(2) fEiiimr 7K 3y g 2% A 9 A A o T 5 BOK BOIR
DURAAEA P T SR P T 2%, A A 7K A
X L L 28 AN [R) FH HB2AE 5 JRes fr) iy Be 2 7 A ok W
KT BE B GR , AE F2 7K ol T s A3 K, 73
B AT B —E s (H T BE R , i 227 AR
—EFESE 175 ey AR, JK e B B i Be T
SR B A K TR b v L 1 B B — R 9 T
P, B 5 A B, F AR R A B Rk,
AT UG B W £ 6 AbAZ AL IR B F R, CODy, |
TN NH;—N TP 4 /7K [t R 59 B B SRS 23531 14
KT 41.20% ,25.35% .26.30% F123.18% ,

(3) AR FGAS SCHF ST 45 AL, = 7K 0140 i 10T 149 7K 50
T3 KA Z T IR R K, T RT3 3l
AR DT, B BRSBTS LAY
B 5 BB ASI RE A 258 3 UK A, Bk 3 g
ZEAE , RN AT Sk AT /K BRI 6 B, a0 {7 11475
DA , i S 122 [ R 4 A S8 T o

(4) BT ASCH TR, il — BRI L R
AT B0 A 281 Ul 2 8 B T Kk 3l ) 2
K T3 53 A7 BRYBAC 3 23CR , AT AR A A [ 2% A7 228 o
FRACIAETT 58, G SRRR 1 2%
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