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Abstract; The study was carried out at 4 vertical water layers among the 0~20 m water layer of 7 horizontal monitoring stations sea-
sonally during May 2017-0October 2019 in Danjiangkou Reservoir of the Middle Route Project of South to North Water Diversion in
China, and explored the key drivers of the changes in chlorophyll-a (Chl.a) along with different water layers of different sampling
stations. Based on the trophic state index (7SI), we found that all sites in the Danjiangkou Reservoir were mesotrophic water
bodies. We found a trend of increase in Chl.a concentration in the Danjiangkou Reservoir, and the extreme concentrations were
likely increasing yearly. The nutrient and Chl.a concentration showed temporal and spatial changes in the Danjiangkou Reservoir.
The upstream of the reservoir area has higher total phosphorus and ammonia nitrogen concentrations, the Hanjiang Reservoir has the
highest Chl.a concentration. Therefore, source pollution control and monitoring are still the top priority of Danjiangkou Reservoir
management. The important drivers of Chl.a concentration varied among different sites. The Chl.a concentration in the upstream of
Hanjiang River and the dam area are affected by nitrate nitrogen and pH, respectively, while the dam site of the outlet is mainly af-
fected by water depth, water temperature and ammonia nitrogen. The Chl.a concentration in the upstream of Danjiang Reservoir is
affected by water depth, nitrogen nutrients, total phosphorus and water temperature,, but the Chl.a concentration in the Danjiangk-
ou Reservoir was mainly affected by water depth and organic matter input. Therefore, the management of each site of the Danjiangk-
ou Reservoir should be divided into different ecological zones and adopt the right management measurements. This study aims to
provide basic ecological data for the sustainable ecological scheduling of the South-to-North Water Diversion Middle Route Project
and provide a theory for improving the management of reservoirs.
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Fig.1 The counter map of chlorophyll-a concentration of different water levels in Danjiangkou Reservoir
(B: Bashang; H: Heijizui; K; Kuxin;L; Langhekou; Q: Canal head;
S: Songgang; T: Taizishan; The same below)

FRARZS. WEOb, PR RO K AT i AP BB W (4.9 m) | 37 W 2 450 9 UL DUTT AP X (L) AL L
R (B) T PHTA AL 83 H DL XA 5 Q AL S HAT e AP HE W (3.4 m ZeAy) , iIX AT g5 )}

369



370 J. Lake Sci. (#4414 ) ,2021,33(2)

TLPEA X B R XK R A 6. P 2 JR/R T IR EH 42 I Chloa ¥R AR RO 5 22 A HAT — i 1) 22 S M
B (B 2) , 0T LAE L BEE R EE R3S AN Chl.a ¥k BB I8/, 0.5 m IR B BA B & 1 74 Chla WEE. BFFTIN
IR PR 8 B RS 1 i) Chloa WRZ(6.56 wg/L). 7E 0.5 m F1'5 m R b, BUEFEANLL B B
A7 fe 5 P2 Chlloa R BEE (539010 2.6 A1 1.8 /L) HUGEDUT A AR A7 5d LCAM50 0 2.1 Fi 1.8 pg/L) , H
BATBRI WS, PHEPEAA S 51K X Chloa YREEIITE 1.5 g/ L SCEAR IR EE T FE 3 8l MIAE 10 m #K T,
UL B BT L R PHTAFEX H (9 Chla R BERMWE & T8 X 5K IX . 75 20 m f7KIRAL , BROUZE AR
i B Ak, Foflus s Chloa WREE/NT 1.5 /L. £85 701, Chl a ¥ B2 MR BRAR U DUT R > FHT K
U= oKX BOTRBOK A A E R B TSI FFRJZ Chloa WREE, HAS7 4 Chl.a R EEAFETE B0 R 225
1115 HL R DU PR ARSI, PHEAEIXAE 10 m AKEHAHGHE Chloa ¥, f1T 20 m K BOE BRI, e
VEMI%SS , Chl.a ¥R EZHAR, BVFZ R BEHET 0. 5580 (AR TE R, PR OTE& A 2K Ik h i B A
BARA) Chloa W2 , X T E-5 2K U5 DX P2 DX i A A BB G

45 8
jgg40- 61
: & ¢
Qs d B4t {' ¢
U bt e
fm ¢
30+ 2k
P S S S S — S S S —
4 4
E S
g J } $ ot 52} }
2 Iy
£l bt R R B S A
[«
04— L L L L L L (e L L L L L L
4 4

- 3
?03_ 303_
Z 2
3 3
S 2 5 2f
i ¢ I
= ¢ | E
s Ir S e e { ’
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
B H K L Q S T B H K L Q S T

P 2 PR AR AR 5 58 AR TR R B W EE A RDRZ 28 3R o WRIE
Fig.2 The trophic state index ( TSI) ,transparency and chlorophyll-a concentration of different water levels in

different sites of Danjiangkou Reservoir
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Fig.3 Temporal and spatial dynamic changes of chlorophyll-a concentrations in Danjiangkou Reservoir

during May 2017 and October 2019
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Fig.4 The difference between the nutrient concentrations in different water levels of

different sampling sites in Danjiangkou Reservoir
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Tab.2 Mantel tests for the correlation between chlorophyll-a concentration and environmental factors

of different water levels in Danjiangkou Reservoir

K2 B H K L Q S T
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COD,, 0.055  -0.050 -0.275 0.206  -0.077 0.035 -0.185

TN -0.033 0.522"  -0.084 0.041 0.063 0.204 -0.207

TP 0.018 0.222 -0.111 0.1690  -0.084 -0.142 -0.190

NH;-N -0.109 0.098 -0.103 0.047 0.474* 0.059 -0.098

NO;3-N 0.083 0.610 0.129 0.247 0.262 0.055 0.004

10 m SD -0.034  -0.270 -0.087 0.029  -0.086 0.124 -0.144
wT -0.117 0.240 0.046 -0.167 0.251* 0.227 -0.095

pH -0.071 0.103 -0.150 0.047 0.085 -0.036 0.197

CODy, -0.151  -0.173 -0.021 0.160  -0.070 -0.096 -0.179

TN 0 0.148 -0.090 -0.296 0.222 -0.050 0.001

TP -0.144 0.334 0.112 -0.092  -0.130 -0.021 -0.291

NH,-N 0.065 0.233 -0.033 -0.129 0.238 0.227 0.202

NO;3-N -0.107 0.272 0.111 0.071 0.279*  -0.112 0

# FRES W, P<0.05; =+ FoRZFH W E, P<0.01.
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3.1 itig

TR B EFRAL BN FBOK MK FRAL A T BN, 45 T F AR IR X B T 4 R 7 AR
FEEERFRW P ORI Chla W3 A B AR R 3, BARTEE X 51K X T % UL 5 ) Chl.a Wk L HAE
PEIX F2Z BT 1KIX 9 S m K28 % BT 5 i NH,-N e BRI 30, T NH,-N A 62 2 2 i U, i
PRAE T AE R BIHLE; 540, NH,-N 29 B T AZGESIHERC. B, % EEX Chloa ¥ 5 RS F7 5k 9 K301 ) 5
AR 2 5 PR 1 A P17 D B R A 2 By AV R B . T L, R LK X375 5 A 1) 3 2
MK e Chla YR BE 9 T1G. BIFFE & B0, PHT DK K AR Chla ¥ B 76 R [RIAE G5 )45 2% 5, X T E 55 2017 4 9
H UG PHT K BES oK b A 522 5341 R B Chl a Wik B Bl 25 AT 05 A5 1 I (4 a3, vk 2019 4R
LA S AR P T ANDUIT A X R 437 15, 3 T RS PRI R T i vik B TP A0 NHL-N B A
. PN, PR IX 45 32 U A AR B T B o A G 0 X 2 YR R K P o LA 2 0 T A e T L
SRS KA 2 R 2 KA B TR 7. Chloa YR 7R A ILAh 5 5 (0 B 4 T 0T DR TSI Y A, L
PEFRERM B T3 I Chla B4R 5 78 0.5 m /K2 T e B H B0 02 2 R ok IR I 0 B0 2 7T i 5 0 K A
KPP Chla YR BE AR 43 A MU 20 m R EL R EAEAE, I HIRIZ W44 5 o WS 5 2 BB ] B AR T
0.5 m J22, BEWR 15 B Chl.a 7K 43 i A% Joi 10 JE 5 e 21 7K T A 7R 0 20 5 1 DR 38 A ot 8 T 0 oFe 11 K A T
b2 A AR , 4 JE AT R P K e 4 RO, B RO K R TR B B R S A ALY
A, ARSI, WA 2R e R 2 KT LB 10 m 2247, HAFGE S IR 2 ki 22 57
FEFHIT 1K BEVR K (10 2 X [RVRE S B AR 00 T2 7K 13 358 A e Rk 2 , BRI, Xt VT 11 /K P e 1 1
() Chl.a Vi J8 B H: SR 0K ) R T RS, 0 T F B i /K M p i LA o 1 75 3.

HIRCA FE X2 KR Chla We B AR YR HEAT T ST, B0 T 322 FNELIR J2 17 i 2 2 4y i
ET KA R 1 — 7R 1) PR 425 K TR I B 4 A A (g S0 > T Chl o 9k BE S0 PR -2 i) 5 R
PEAT ORI L 336 R T 08 FE IX A 25 2 B T R FIUIR 45 6 I P A5 B, BT 25 S % B T pH K IR
FAK R4 B T4, TN TP NH,-N 1 NO;-N ¥ B2 X F4VT F K i Chla 6 B2 1 3 2578 L0 H A B 3 10 3%
Wi, i FLAR [R5, Chla ¥R B T 0K 3 PR TAE e K 2% 57 Ho A, WUIT A IX. Chloa Y% 32 1) NOS-N e i
BRI, DUITJE DX I 25, Chloa ¥R %052 5 pH AR KA S0, 7 5 7K 1 M 5 252 31 T K KA
NH,-N (50, PHTAJEX Chl.a YRPEESZ 3] TG AL B RUK BRI, (EE X F B T 5 HoAl AR & X
BRI X ), X Chloa Y FE B 5K A RESR I SEIE , 3 A, i XA HLBU A6 32 Chla ¥ 975 fL B
A I R P DX R Sk 45 ) SRt LA ) Chlla FISESE A4 . SE a0 AR R 37 45 Chla e Ji 38
BN R TP RIFST , A5 R T P I K AN ] A 25 X X R B R 2 () 7 B 0. 117 EL T A 1 v e
JEE B TP A NH,-N PRI K 5 X A3t T 08 22 A ) P 1 R0 RN AL, S Tl 2 DX K 5 85 3R AL
BRI " L PR K P AL b A A0 LA i X, A R A, 32 B 0 A 2 XL 068 2 i D 2 4
Y, AR R 25 TR 25 S . R TT 2 IR 1, B AR AR 1A AL 3, 1SR K b e A i
PR ShH . PRI, TR AR X 5 (0 B 2 BB PR T K PR Chla Wk B R Ftk 25 v ) i EL, i 7T g
B IX B AR NH,-N o B s i — AN R D DI, R i el i e 1 R 2
W L A LT B AT RE R 15 ek . PR FR R K LI B RS 5 S 1K 2 A Chla ViR 2B AL 1 20
FYRFHATEL, i Mantel 2207201, B ATHJZ KA Chla YR IR 52 50 7 B S SR8 1020,
I, X TR K 4 Chla Y FE T SRS A RIFE AT RE 7 B 0 2 Hb % JE /K SCRI 5 P T
3.2 &g

1) PHT.H Kb T 320K, Chla W BEHAT SBAEI NI A 3, ELRE 5 (A T8 W7 14 I 1 a3

2) FHT LUK S0 Chla e 3 A7 AR 28 ) S B, A IX BT 0 3 5 JR 3 Al Chla e, 32
3R Sk 375 4 R S R 0 4 10 K A B

3) [z 5, Chla & 3 ) T B 0R 3 PR T4 AR 22 5, X R K 2507 A58 B A BRUSE 6 X 43, S [ 2 25
X SR HU T e ) A B
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