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Seasonal variation of transparency and its regulating factors in the Xiaojiang backwater
area, Three Gorges Reservoir
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Abstract: Limnological characteristic of the Three Gorges Reservoir (TGR) is unique due to its seasonal operation of the Three
Gorges Dam. A 2-year monitoring along 5 sampling sites was conducted in the backwater areas of Xiaojiang River (XBA) in the
TGR. Mean value of transparency (SD) in the XBA was 170 +7cm during the study. No significant difference was detected among
the sampling sites through the seasons. It was found that SD was low during the flood season, increased in the late summer, and
continuously increased to winter during the high water level operation stage. Spearman rank correlation analysis on SD and environ-
mental variables showed that particulate inorganic matter (PIM) and chlorophyll-a ( Chl. a) were the factors that impacted SD in
the XBA. The regression model of SD and log transformed PIM, Chl. a was SD = (—89.389 £8. 101 )-lg( PIM) + (- 84.008 +
8.624)-1g( Chl. a) + (264.132 +£8.232). It showed that under the low water level operation stage (145 —150m) , hydrodynamic
condition in the XBA was close to that in natural rivers with high concentration levels of PIM that much more significantly impact on
the variation of SD than on Chl. a. In operation stages of intermediate water level (150 — 156m) and high water level (above
156m) , with the sedimentation of large amount of PIM, the suspended phytoplankton became the principle factor that influence the
variation of SD instead of PIM, even if the investigated period was not the growing season of phytoplankton.
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Fig. 1 Drainage system of Xiaojiang watershed Fig. 2 Sketch map of Xiaojiang backwater area

1.2 Wikt S BRI %
BEWIRE (SD) 2R ZEX BB B, A M s Ar Al 4 - B (TN) (B (TP) TEHLEIF PR (PIM) A



kOEF ZuMDIEKREAEET ERALY WA T oM 191

HLEPEFOR (POM) 4% a( Chl a) 25, TN TP g JFK /K BE L3 MEAT I R0, FC A48 A DI i 7K RE 24 750
JEi I 0. 45 pm 27 eV E Al g AL FR , 3K J7 v S B8 OK R K WS40 B 7 v CRR i) ) 1 3647, 534, Chl. a
2 500ml J5ik 28 GF/C ST R FHPT A I, 2807 UK (TPM) PIM 2 500ml Ji7k 2 GE/F [ig )5 43 Bl 16
65°C 1 450°C T HETFRE I, —F 22 (H I POM. i TR IR KR b AL IR B3, AP A % &
i DA o375 O R 4 R ) S

32 1] SPSS B F 4% R B 15, N2 S AT 80T SR PR S8 AL [E1 0 7 12 ( LOESS #8143 ) Xof 4% YR
SO HEA T 10 U , S5 A B P 50 14 A A AL 5 SR AR S50 Spearman A S50 M 75 35 07 S [ 4%
A Al # BB [ A0V 5 SR 22 08 A0 AR P U1 5 3 e 7 o7 D () R PR B R A e i 56 28, IF R AR i 1k
R 1 A o PR AS A TR/, AT T BB R4 0 5 ANBTTRT R 3E 235 N EAEAE AR HEFT /00T AR 4 dE
AR KR AL T 2 IR T D X 2 Y AR Ak R
e RN AR 4 - HE T3 A5 A L
A3 S Aa-9 Hdas B9 A FA-11 4
TH&FE 12 ARG A

PN 1T 7K At AR 5 K YT F 3 07 B oK SC i fn =
WAL I S A 4B NV 1 R T O T L
#4938, 3km, B3 082 K 30124 247, Okm. B 52 393 1] 5]
FUK R HAS A A2 L P 3. K BE BT 2 UCRAE [
IKEETHERZ B I T R IR e &, 145
BEFEXHT UKL R BT 9 (b B0, 2 YoRAE 140
1R B 7K ( Level ) 34N «

180 200742
175

20084

20094

170
165
160
155

/NS 7K Az (m)

150

P 3 /N 1 KA H 28 s 7

Level = 2 YCRHERIBR H K A7 S Fig. 3 Daily water surface level of
2 YR AR b KA the estuary of Xiaojiang River
2 BRI
2.1 INTEKREBRAENETENESR

WEFEIAIE] /L EDK X SD B 170 £Tem (3R 1) . X & RAE S B B FEA W J5 2200 87 R B, 5 A RAE
SRALEY SD T 5 M GE T 22 5% (Oneway ANOVA, Sig. =0.05) , TIAHDCHE /3 1 K 4% R A s 1] ) SD B 14
SRR IEAICCR (r=0. 80, Sig. <0.01) , P& RAE AU I I 12 (L AR R 26 (& 4) - I AHT
Y BRI/ I K DX 37 B B ) 2515 AR AR R

2007 4F 5 H/NTIK K& B EEYE R 118 £ 12em. AV (6 -9 A HA)) , B EE TR, I AR e ANt 4
AR (70 £ 5em) . EHEAE 9 A T A ARKIG BEAE A K BRI AN K K ALY T 5 0T84 0, 2007 48 11 A
£ 2008 4F 1 J1, & WIEEME N 276 + 11 em , SERFFTIR] AYEE 8 KT &R W04 , /N IR K X 3% W B2 4 d
B4 A /NTIEK X B A 150 +33em, A VRS /N [B1K X E 2 VR PR PR RE7E AR X R AR T
2008 4E5 A% 9 Ao a@E W EEREACH 77 + 5em. H 2008 4 9 A N AIFF4E , NI K X3 W B AR e, O
TEA 75 R 45 A A X 9 K P (257 + T 1 A,

e 1 WFFT A E) /N R K X7 B 2R 8 A R
Lem) , I E 2009 A2 AB A IF I T B X Tab. 1 Seasonal variation of SD in the XBA
P N IR X 35 B B F R R 0 T UG during the study period
BARMEAKE, IR A AR, AR

ABTFHIELETF ], 3 A 05 e e i A S S
FORAS IETE N 2 H T RIA R IT I 2 T FEARL 235 50 75 50 60
W, BHAERFSE ], Bk Z I As bt i B A HfE (em) 170 £7 181 =17 764 179 £12 272 %9
BRI EIE (). BFEE (ecm)  10-550 45 -550 10— 150 40 —450 140 —470

Cy 0.635 0.666 0.412 0.471  0.265




192 J. Lake Sci. (#i8#+%),2010,22(2)

600 1 O ELEN
550 A 5 PR 'y
O HAH
500 [ @ ILKEF a O
450 - % /MLIA o &« O
400 [
5350
a
© 300
250
200
150
100
50
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4567 89101121234567891011212345G6AH
2007 2007 2009 i

(&l 4 BIFFEIAIE] /NI K X 58 B R 2= 8 g 7R
Fig. 4 Seasonal variation of SD in the XBA
2.2 INIEKREREREEZRBIERAERXXER
SR Spearman Jy {2 %375 B A 1 MR R BEATAHOCHE M (3R 2) , 45 R R /ML [AIK X SD [ PIM
POM (Chl. a Y5 i 25 0 (A OC 5C &, [6] TN TP (9 48 1+ A8 SC M 0 AR 1 3. XA 56 R/ LA R 3,
Tspomt > Tsp.cua > Tspron - R 22 T0Z A MIA T i3S SD [R] R FREEFR AR KT BB R A 2Pk R H 56 2R (32 3) L BiF
FERIAEZ JLIA I Z2 4 PIM (Chl. a XF SD fY52 00 i 25 T HAY 3 D EREEHE SR, H. PIM XJ SD 14 STk 12 % %
T Chl. a. #3453 3, WP WIA] SD [7] PIM Chl. a (9 Z TEIIA AR «
SD = (—89.389 +£8. 101 )-1g( PIM) + (—84.008 +8.624 )-1g( Chl. a) + (264.132 +£8.232) (1)

2 /MLIEDKIX SD [FIRESEFR AT Spearman 15 R 5 ( Sig. <0.01)

Tab.2 Correlation coefficients of SD and key environmental parameters under different operation stage

Z AL Level Chl. a TN TP POM PIM
Esivien 2l 235 0.726 -0.487 - - -0.373 -0.710
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L I/NA 70 0.652 -0.589 -0.374 - -0.497 -0.443
KL 70 - -0.576 - - - -
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Tab. 3 Stepwise regression results of SD on key environmental variables in the XBA
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Tab. 4 Stepwise regression among SD and key environmental parameters under different operation stages
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