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Seasonal Variation and Output of Nutrient in Tributaries of 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 13
tributaries of Three Gorges Area in three seasons. Potassium permanganate index> chemical oxygen demand ( COD), ammonia nitrogen
(NH; -\, total nitrogen (TN), total phosphorus (TP and chlorophyll a ( Chl-a) value are 0.20-5.91 mg*L™", 4.06-30.2 mg*L™',
0.542-7.44 mg*L™", 0.034-2.83 mg*L™", 0.010-0.449 mg*L™" and 1.02-128 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. Low concentration of Chl-a was in tributaries water body except Zhuxi river. Trophic states of tributaries were oligotropher to
mesotropher. Utilizing the method of between-subjects effects tests, it indicated that spatial and seasonal distribution of nutrient factors is
different in diverse seasons. The correlation of nutrient, organic contamination and Chl-a were researched. It indicated there was a significant
positive correlation among Chl-a, nutrient and organic contamination. Fluxes load of nutrient and organic contamination was calculated by
discharge and concentration of each tributary. It indicated that flux load of nutrient and organic contamination was mainly controlled by
discharge. The flux load in flood season is higher than normal and dry season. The nutrient fluxes load of COD; potassium permanganate
index, NH; -N, TN and TP are 1 172-6 701 g*s™', 380-1 875 g*s™", 40.1-172 g*s™", 249-922 g*s™" and 9.97-50.5 g*s™" respectively.
Pollution of tributaries in Three Gorges Area should be noticed.
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Fig.1 Investigation stations of tributaries in Three Gorges Reservoir

1.2 FES TR T vk

KT ER AR W0 I H Ak 2 T 4R CCOoDD e fi
(TP VA CTND  ZU A CNH, -ND (B 8 26 45 2
£ a(Chl-a) pH ¥ R (DO« HL 5 R KL ZE 10
IO pH K F B 35 F AR v s DO SR vk s 7K A 7K
WPE L WS 20 A Chl-a o A 25 H 43
JECREVE: =R IR SRR HCR M GB 11892-89 & I 77
1055 TN R R 3ot 7 P 0 V04 A2 58 40 43 D' 6 v TP
SR FH o ot 2 P e EH PR 2 23 D6 DG FEEVE s coD SR A EE
SR s NH -NRH A8 [ b ik o T #i
SEHERAPE, 75 COD- i il B2 £h 45 2. TN TP NH; -N
SIHTISE, A 10 AN K G AR HERE SR, 5 10%
(AT AR BT FH -4 1) 52 560 100 RG 2% B, SPAT FE IR AR
IR ZE < 10% .
1.3 30U GNP

R = 0k PR DX S 9 AN ) 21 e 5 v e ik
JEE A BT 7 R 6 = e 7K P TR B N B far, T B 5
NIRRT (gos™) = B IR ML (mgo 17" x it
BH(mles™) x #B RH.

2 FER5SH

2.1 WAL SRR

R WK PE R BSCRA FEA S S 4. pH U
e 7.30 ~ 8.79, 241 24 H i 55 B 1k 7K 44 . DO % 558
FEIE 2.53 ~ 12.31 mge L', BRI B 2=y YL K
W, IR DA R 9 5 30 /K DO UK, JEAR N
I HIAE 60% ~ 108% » Y16 FLVHEIE H A . 227K il
(R, R 23 TR DO 75 B Al 7K 3 KT~ 7K S

x1 PEBLESH
Table 1 Results of physical chemistry parameters
L TR Kt/ C pH DO/mg*L~! S /S em ™!

2 H 5H 9 H 2 H 54 9 H 2 A 5H 9 H 2 A 5H 9 A

1 YR 9.0 19.5 2.5 7.69 7.71 7.85 8.00 7.60 7.80 214 214 211
2 YAl 9.0 17.5 19.8 7.64 7.70 7.71 7.70 7.50 7.60 258 189 196
3 B 4] 12.9 25.0 27.4 8.79 8.56 8.30 7.58 8.05 7.72 239 273 295
4 YR 12.5 25.0 27.9 8.12 8.26 8.32 9.02 8.62 7.53 227 251 336
5 ] 9.8 21.0 27.0 8.00 7.87 7.85 7.00 6.67 2.53 540 440 400
6 AT 9.0 21.0 25.6 7.80 7.74 7.32 6.96 6.50 7.30 632 563 187
7 iR 9.0 20.0 25.6 7.30 7.44 7.62 7.72 6.80 7.60 468 449 342
8 5 1 8.0 20.0 25.0 7.60 7.64 7.32 7.06 6.80 7.40 341 353 196
9 LS a) 8.5 20.0 25.5 7.54 7.52 7.66 7.64 7.50 7.50 485 480 230
10 HEIZ I 8.0 23.5 24.0 8.21 8.36 8.32 8.65 6.82 6.54 252 247 238
11 Ky 11.5 21.5 19.0 8.62 8.23 8.2 11.0 9.63 9.09 552 400 325
12 MR 11.0 2.5 22.0 8.66 8.26 8.24 11.4 8.93 7.89 522 390 303
13 S{UyAT) 10.0 22.0 19.0 8.58 8.39 8.41 12.3 8.93 8.88 403 350 365
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Fig.2 Distribution of organic contamination in diverse season
2.2.2 N.P A B KV L N/P > 30, P A BE2E KN

G NP F ARG L 3. = IR K B S
NH, -N75 S U E 0.034 ~ 2.83 mge L', B 223
hV FIKGE , LRI T M bR Ut . = UK R 3
Ui TN B, TN 5 VG AE 0.542 ~ 7.44 mge 7', 1&
B ~ %5 V IR TUbR e . — 0 P2 IX e 3 Pl 2 ZE AR
M, 7] f 8 SUnt A  J R 5 73 AT X, 7K A
TN 7 5 nT 665 I AR 15 V5 K HE N R A 4K AR
Rt A 8. TP % & [ AR 0.010 ~ 0.449
mge L™, BRAE I K P 22, Jo R St 1 1 2Rk
FebrdE . K2 00 TN TP & B AR T Tt 20
T NP & i s DA%k T Hb R K IhRE

— N, KR TN TP A ik #)
0.20+ 0.02 mg*L~" BL I, ZKARAE7E I AR 9 A
RN K W LN R W IE P NE 2 6 i o
P A T BRI, B NP R BE 4% 1 R R
A NP ER R B R AR K B AT R, K
A N/P < 7, ZURFBR IR A N/P £E 8 ~ 30 A

B4 PR FH) = e K R A S NP VB L AE 9 ~
128, 46 K 2 H4r 8 ~ 30 I8, KW /KR N/P & &
BRI A, 5 0 A IKAR & B A, P oA 43 SR
KA & B A BRI 7~ R NH, -NL TN TP [ 6 5
SR J5 2253 BT R WIS SCMNH, -NS TN TP 75 4
X o A3 T R 2 S, B ) oy A 3 B 2 S
(i) 43 A1 1) 2 5 ] R 5 = ek P S i sl A BHVE 7
KRR B R
2.2.3 Chl-a

Chl-a?% 2= 75 A2 40 WL ] 4, Chl-a &5 5 58 Hl £E
1.02 ~ 128 mg*m™*, H 4 OECD & & 77 4 A 7
(Chl-a) PEHT bR HAECChl-a < 3 mg*m ™ I T 775 Chl-a 3
~11 mg*m > AHE TR Chl-a 11 ~ 78 mgem ™ N & H
%5 Chl-a > 78 mg‘mdj"??ziﬁgﬁ?%)[m, Horph 7 4%
SO 251 Chl-a 7 53 0 20H F7 K7, B 22380
Chl-a?r &8V 7K /K 1A B 6 8 IR A K, 4R
WA T R - E TR KP4 3 Chl-a % F 2k



SRR PN P SR AR B IR BR 2 1 A A K

61

3.0
25 L || H7J§%
- B8 ki
o 20 - O =Kk
n
E .
zl 1.5 .
+ n
g 1.0 '
n
0.5 A Jf H
1 1 ] n
o IHLH HH . T T L
1 2 3 4 5 6 7 8 9 10 11 12 13

TN/mg-L™!

04 L
Q03 i
g :
= 021 H
= n
n
0.1 i H .
1 ] | ]
n ] n = n
o IHLHLE 1 : .I: - Al H
1 2 3 4 5 6 7 8 9 10 11 12 13
KEE AT

E3 NPEEETHLWK

Fig.3  Distribution of N and P in diverse season
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Fig.4 Distribution of Chl-a in diverse season
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Table 2 Correlation coefficients among Chl-a and trophic factors

Chl-a COD fo B R Eh R A NH; -N TN P
Chl-a 1
COD 0.557 93 1
T B R i A 0.499 52 0.690 94 1
NH; -N 0.53091 0.67370 0.777 24 1
TN 0.327 74 0.650 98 0.773 75 0.940 12 1
P 0.513 55 0.680 53 0.763 79 0.909 64 0.904 54 1
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Fig.5 Result of analysis
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0.8283; TP =0.0569Q +0.041 2, /* = 0.731 1. F ¥
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Table 3 Fluxes load of N> P and organic contamination of tributaries/g®s™~

1

S COD T R R Eh T A NH{ -N TN TP

2 1 51 9 H 23 sH  9A 2A s5H 9H 2A s5H 98 2H sH 9 H
1 33.9 86.6 200 16.9 41.4 100 3.07 8.04 6.16 12.4 23.6 430 0.71 0.92  0.97
2 108 364 452 56.7 96.5 200 12.3 33.6 28.8  46.6 102 159 3.03  6.68  4.84
3 84.4 205 304 19.3  47.6 477 076  5.03 4.86  6.65 24.6 36.5 0.56 0.79 1.42
4 67.3 165 254 15.4  32.0 45.0 0.62 3.85 4.48 585 19.6 299 0.338 0.78 1.47
5 74.2 121 141 11.8 22.4 453 533  7.60 13.0 1.6 13.6 28.8 1.03 1.33 1.39
6 694 2960 2272 75.3 292 473 5.60 13.7 64.0  54.3 140 225 1.78  5.23 14.6
7 120 253 459 36.5 30.4 183 2.27 1.2 8.72 21.9 46.6 79.8 0.78 1.98 6.24
8 166 794 474 47.0 11.7 199 1.36  3.15 10.6  18.5 57.2 74.0 0.28 3.03 8.16
9 57.6 124 225 20.5 5.0 85.6 0.93 1.09 3.0 8.96 26.4 26.1 0.15 3.63 2.84
10 78.9 179 416 22.8 68.4 141 1.58 4.12 650 16.4 50.2 50.8 0.87 0.58  0.74
11 210 553 1219 43.6 725 248 527 937 162  35.0 44.4 131 0.27 3.98  4.80
12 58.5 110 208 10.2  18.0 859 0.79 1.14 3.30 6.87 17.8 27.7 0.10 0.63 2.29

13 19.5 37.2 76.9 4.27  9.86 22.0 0.29

0.57 1.52 359 7.05 10.3 0.03 0.41 0.75
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