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Seasonal Variation of Trophic States in Backwater Areas of Tributaries in Three

Gorges Reservoir
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Abstract: After the Three Gorges Reservoir was storage water in June 2003, organic contamination nutrient and biomass were determined in
backwater areas of 13 tributaries in three seasons. Potassium permanganate index, chemical oxygen demand ( COD); total nitrogen (TN,
ammonia nitrogen (NH; -N); total phosphorus (TP) and chlorophyll a (Chl-a) value are 0.20-9.61 mg*L™", 4.58-42.0 mg*L™", 0.601-
10.1 mg*L™", 0.044-6.82 mg*L™", 0.011-0.756 mg*L™" and 2.0-161 mg*m™> respectively. The water body of tributaries is polluted at
various levels. The concentration of TN is abundant. The rate of TN and TP showed that a part of tributaries eutrophication are limited by TP.
Utilizing the method of between-subjects effects tests, it is indicated that spatial and seasonal distribution of nutrient factors is different in diverse
seasons. Chl-a value of backwater areas of tributaries is usually beyond upstream and concentration of Chl-a in flood season is higher than that
in normal and dry season. There was a significant positive correlation between Chl-a> nutrient and organic contamination. Utilizing the method of
integrated nutrition state index: it assessed the trophic states degree of the studied area.The integrated nutrition state index ranged 35-72. All of
the studied tributaries are beyond mesotropher. The degree of eutrophication in flood season is higher than that in normal and dry season.The
degree of eutrophication is more serious than that before the Three Gorges Reservoir impoundment. The problem of eutrophication in tributaries
of Three Gorges Area should be noticed.

Key words: Three Gorges Reservoir; tributary; trophic state; seasonal variation
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Fig.1 Investigation stations of tributaries in Three Gorges Reservoir
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Table 1~ W; value of chl-a and other parameter
ZH Chla TP ™ SD IR IRE
W; 0.2663 0.1879 0.1790 0.1834 0.1834
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Table 2 Results of physical chemistry parameters

2/ A 7K/ °C pH DO/mg* L B3 5% /pS em ™! SD/em

g IR T O 2 sA 9A 24 sH 9 28 5A 9A 28 5H 9N
1 WRW 9.0 195 2.5 7.68 7.69 7.87 8.10 7.80 7.80 202 214 209 40 40 40
2 S 9.0 17.5 19.8 7.63 7.73 7.72 7.90 7.60 7.70 243 187 193 40 20 30
3 W& 13.0 237 27.8 8.38 843 843 7.26 9.82 7.42 206 261 316 90 60 60
4 WEW 12,7 246 282 8.82 8.16 8.46 875 874 7.46 221 246 346 150 80 70
5 AW 102 23.0 28.0 7.22  8.50 8.56 0.20 10.1 8.78 600 443 399 40 60 50
6 WRWM 9.0 210 256 7.76 7.82 7.56 690 6.00 6.80 646 588 168 100 70 70
7 WEM 9.0 205 256 7.66 7.60 7.36 7.18 6.20 7.20 545 534 347 100 80 90
8 BJJE 8.0 205 25.0 7.28 7.46 7.28 7.00 6.20 7.00 573 497 219 100 70 80
9 KM 8.5 205 255 7.39  7.38  7.26 7.2 6.40 7.00 369 392 248 110 80 70
10 MEZWM 8.0 235 240 8.17 830 821 858 6.8 6.69 264 250 246 140 100 200
11 KW 9.0 250 21.0 8.67 82 837 11.7 975 9.35 403 360 290 280 450 300
12 L% 11.0 225 22.0 8.5 8.05 8.28 11.4  7.18 8.15 385 368 203 430 170 100
13 R 11,0 2.0 22.0 855 8.77 8.60 11.2 109 19.0 385 350 251 380 300 100
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Fig.2 Distribution of organic contamination in diverse season
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Fig.3  Distribution of N and P in diverse season

2.2.3 Chl-a Za&MN

VT U R A € 25 1R 0 s AT A Dk 2R A R I TR R
Frs A Chl-a 15 A9 52 B 5 386 25 2E W 510 KD,
Chl-a 7 f AL /KA H VR AE ) 2 0 i (1) 456 e b, AR
K BEFRMNE R . Chl-a & =172 WK 4, Chl-a
EYE 0 2.0 ~ 161 mgem ™, ™R [ 7 % 2= 15 35 fiw
i AR OECD & 5 7% A6 1 K 7 (Chl-a) VAN A 1

(Chl-a< 3 mg*m > AZE F%: Chl-a 3 ~ 11 mg*m™> A
HE 35 Chl-a 11 ~ 78 mg*m ™ N & ¥ 75 Chl-a > 78
mg*m ™A B E O, K BT S A -
HUE FRIK s SR 4 4% SOk 31 5 8 R LL EIKF
(30.8% ), A =R 1A B 7™ 5 5 E 97, RSN
T-HVE IR F K 6 43t iAs 2 & E 97 B EK
T(46.2% ), JLHR 22 R 3™ 5w R, LRSI
H B SR AR A 4 o M, K S Rl K
X Chl-a & 57 KW > K > Al K31 22 4k 3
BOEE TR R AR KRR A —BN 15 ~
25°C, Kti7K I Chl-a EHUIK W] B 5 /K IR AL
59 K, MK 13 4% SCUR I 7K X 7K L v L AE 8.0 ~
13.0°C, ZK ¥R YU Ab T8 KR R LR . 5320
U Chl-a fE HE R, #2571 [H1 7K XA [R) R B2 1) oK T
U ARAL KW Chl-a 75 5 1R 385 0 AN G~ 7K 38 A =
K ST 0 25 5 el 7K 9T K R X S 9 T B A
U] K B 38 kg B A R F A 9K Chl-a /F TG XU
T 77 ZE 50 M1 > Chl-a 76 AN [F) 25 (8] L I [0] 20 A7 447 42 3%
ZESt

160

140
. 120
'gn 100
80
60
40
20

0

B RiKH
B Tk#
0 F=K#

Chl-a/m

1 2 3 4 5 6 7 8 9 1011 12 13
KHE AL G

4 Chl-aB2FTHETk

Fig.4 Distribution of Chl-a in different season
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Table 3 Correlation coefficients among trophic factors
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NH, -N 0.296 0.749 0.755 1
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TP 0.386 0.778 0.803 0.962 0.969 1

ss -0.064 -0.006 0.103 -0.014 0.003 -0.022 1

SD -0.134 -0.248 -0.322 -0.218 -0.242 -0.221 -0.504 1
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Fig.5 Result of analysis in different season
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Fig.6  Assessment results of trophic states in backwater of tributaries
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