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Effect of water regulation of the Three—Gorge Reservoir on duration of submergence of the water level fluctuating zone
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Table 1 Distribution of sampling sites and the samples

RFENLE Sampling sites KA EFEWater level altitudes (m ) FEA AL Sample numbers
IEAE =P 160 12
Upper stream ( Qukou ) 170 12
il (R 160 12
Middle stream ( Gaoyang ) 170 11
il (30L) 160 :
Down stream ( Shuangjiang ) 170 11
41t Total 71

e RFEREO ~ 100em, 0432 FE R K& H 30 0178 MR8 B A K 3K75 Note: sampling depth : 0 ~ 100cm, some bottom samples

were not collected because they contained lots of shells and cobbles

RO

Qukou to\wn

T P

Gaoyang town

TRILEH

Shuangjiang town

® FRAEREEAL Sampling sites
=== J<{T Yangtze River
0 5 10 20 km

P2 3 BRI R A R 57 50 A7 4

Fig. 2 Sampling sites along the Pengxi River
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Table 2 Descriptive statistics of soil particle size composition and fractal dimension of the sediments

DURPrRLAE He/ME = INIE] A i 22 R S R
Sediment particle size Minimum Maximum Mean Std. Deviation Coefficient of variation ( % )
FikiClay (%) 6.36 19.07 14.09 3.021 21.44
BrRiSile (% ) 10.87 55.75 36.16 13.33 36.87
W kiSand (%) 25.85 80.92 49.75 15.72 31.59
D, 2.612 2.781 2.727 0.037 1.36
R’ 0.702 0.993 0.836 0.106 12.68
80 80 = 80
KRR K b AT
Water level altitude e Hydrf)]f)glc;echon Sampling depth .
AL b
E i‘;g m Qukou town b I 0-20 cm
e b il [ 20~40 cm
60 . 60 r = gall@%lg town i E ‘6‘8Ngg - &
GI@ at cm
L ;S’/}lfxangjiang town o aI I 30~100 cm
5 a
= a
g 40 | 40 | a 40 |
8
o b
e
e
20 | b 20 a 20 F
a ab = b
0 i 0 L 0
Rk Clay  E Silt FhAL Sand BkE Clay  BbkE Silt  bfE Sand FkiClay  FPRISilt  fibdE Sand
TR A4 B Sediment particle size composition
e AEFHRRZEFRE, p<0.05, FF Note: The different lowercase letters in the figure mean significant difference between

treatments ( p<0.05) , the same as below
I3 T USRI

Fig. 3 The characteristic of particle size distribution in the sediment in the water level fluctuating zone
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Fig. 4 Characteristic of fractal dimension of the sediment in the water level fluctuating zone
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2.4 EZRAEETE DML
FH 23T UL, AR I 75 TR =N it Bl KAV 5
BT EmAE (p<0.05) , NH-N/ i 52 %

(p<0.05) , MTNH NOT-NZF A B E . 76
Wi F, TN, TF-NHINO;—N 30 Vi Ju i i i
& FREM, WNH M ESARE,

®I BEREAHETRDHEE

Table 3 Spatial distribution of nitrogen in the water level fluctuating zone of the Pengxi River

{ii# Location TN (gkg™) TF-N (gkg") NH;-N (mgkg™) NO;-N (mgkg™)
UNUAETE 160 m 1.17£0.19a 0.57 +0.02a 9.32+1.01a 8.74+ 1.23a
Water level
elevation 170 m 1.06 £ 0.13a 0.70 + 0.05b 6.56 £ 0.76b 8.04 + 1.42a
T T 1A i (A
1.84 £0.34a 0.81 + 0.06a 8.19+1.31a 22.21+0.13a
Hydrologic Upper stream ( Qukou )
il (R
1.48 £0.21b 0.59 = 0.04h 8.77 £ 1.42a 16.72 + 1.31b
Middle stream ( Gaoyang )
TR COBUL )
1.11 £ 0.24b 0.52 £0.03b 6.46 £ 0.62a 6.78 £ 1.31c

Down stream ( Shuangjiang )

TE: RPEARNIE « bR, ARFEHFRR2ER P, p<0.05 Note :

The data in the table are Mean = SE. The different

lowercase letters mean significant difference between treatments ( p <0.05)

2.5 BERNEEAM. SRESR. pHZEIRHEXM

H AR H, =0 S E T V5 TR TN
I TF-NS R B EAK (p<0.05) , Sk
el sIE4EED, SR B EEAHE (p<0.01) , 5
AL LA S AR 2 FAAROG (p<0.01) o NO-N5 %k

KT 450D, 2 B3 EAHC (p<0.01) , 5
FoRL LG 52 3 ARG (p<0.05) , SR
B BERMHE (p<0.01) , NHI-NSREL WS,
EATSE S W 2 DS

x4 ADHENRPNEER. THEKFMpHZ BRIEXRHK

Table 4 Relationships of nitrogen distribution with particle size composition, fractal dimension and pH

NO;-N NH;-N TN TF-N Fhki Clay  ByRi Silt  BPAL Sand D, pH
NO;-N 1
NH;-N -0.066 1
TN 0.836" 0.109 1
TF-N -0.232 -0.225 0.023 1
FikiClay 0.555" -0.257 0.529" 0.353" 1
HHRiSilt 0.341° -0.085 0.498" 0.677" 0.747" 1
fibkiSand -0.399" 0.122 -0.527" -0.654" -0.826" -0.992" 1
D, 0.510" -0.240 0.515" 0.435" 0.983" 0.813" -0.878" 1
pH 0.016 0.145 -0.129 0.157 0.197 0.231 -0.235 0.251 1

e AR ) R A 56 R BGEF] 0.011 0.0509 1 /K F Note :

significant at the 0.05 level

*## Correlation is significant at the 0.01 level .* Correlation is
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Particle Size Composition of Sediment and Nitrogen Distribution in the Water
Level Fluctuating Zone of Tributaries of the Three Gorges Reservoir as
Affected by Dry-Wet Alternation

LIN Junjie" * 7 YANG Zhenyu' LIU Dan’ ZHANG Shuai' ZHAO Jin' YANGYi' YU Zhiguo’

(1 Key Laboratory of Water Environment Evolution and Pollution Control in Three Gorges Reservior, Chongging Three Georges University,
Wanzhou, Chongging 404000, China )
(2 Department of Agricultural and Forestry Science and Technology, Chongging Three Gorges Vocation College, Wanzhou, Chongqing
404000, China )
(3 College of Hydrometeorology, Nanjing University of Information Science and Technology, Nanjing 210044, China )

( 4 State Key Laboratory of Forest and Soil Ecology, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110064, China )
(5 Key Laboratory of Reservoir Aquatic Environment, Chongqing Institute of Green and Intelligent Technology, Chinese Academy of Sciences,
Chonggqing 400714, China )

Abstract Since the special water storage regime in Three Gorge Reservoir, the periodic rise and fall of water
table take place within 30m'’s elevation difference. So, the different hydrological sections and water level elevations in the
water level fluctuating zone of Yangtze River tributaries undergo a different dry-wet alternation. The dry-wet alternation
make variable hydrological processes, regional climate, vegetation adaptability and particle size composition of sediment
change obviously, which may transfer the role of sediment instead of a nitrogen sink into nitrogen source. The determined
total nitrogen (TN) and inorganic nitrogen, such as ammonium-nitrogen ( NH,-N ) and nitrate-nitrogen ( NO3-N )
could reflect background level of nitrogen in sediment, whereas the measured total transformable nitrogen ( TF-N) ,
weakly bonded with sediment lattice, was a good indicator for nitrogen cycle. Sediment is composed by different size
particles. Since the larger particles are hardly broken down into small size for releasing the dissolved nitrogen into water,
the absorbed nitrogen on the surface of the particles and the smaller particles would easily release into water. Frequent
dry-wet alternation is a crucial factor affecting soil particle size composition. Sediment plays a key role as a source and
pool in nitrogen recycling in water body. So it is important to understand the relationship between sediment particle size
composition and nitrogen distribution in the water level fluctuating zone as affected by dry-wet alternation in elaborating
mechanism of eutrophication of the water body in tributaries of the Three-Gorge Reservoir. The Pengxi River is a typical
tributary of the Yangtze River in the Three-Gorge Reservoir Area. The water level fluctuating zone of the river was selected
for the study. Sediment samples were collected, 5 each sampling site, different in depth, at two water level elevations
and the sampling sites were distributed at three hydrologic sections of the river, upper, middle and down streams of the

river. Particle size composition, TN, TF-N, NH,-N, NO;-N in the sediment samples were determined. Relationships
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of sediment particle size composition with content and distribution of TN, TF-N, NH,-N and NO;-N were analyzed
with the sediment fractal dimension (D, ) theory. Results show that the sediment was composed of sand, silt and clay,
accounting for 49.75%, 36.16% and 14.09%, respectively, in the water level fluctuating zone of the Pengxi River.
D, varied in the range of 2.612 ~2.781, being 2.727 on average. With water level elevation declining, position of the
hydrologic section moving downward along the river and sampling going down in depth, the proportions of clay and silt
and D,, decreased and the proportion of sand increased in the sediment. The contents and distributions of TN, TF-N and
NO3-N were found to be positively related to the proportions of clay and silt in and Dm of the sediment, but negatively
to the proportion of sand in the sediment. D, may serve as an important indicator of sediment structure for evaluating
eutrophication risk of the tributary in the Three Gorge Reservoir Area. Generally speaking the sediment in the region is
good in textural structure, but the frequent dry-wet alternations decreased the water and nutrient retention capacity of the
sediment, while making the sediment sandy in the down stream of the river low in water level elevation, which in turn
affected N distribution. TF=N in the sediment in the upper stream during the dry season and in the top layer under high
water level elevation increased, thus becoming a source contributing to the eutrophication risk of the water body during the
wet season.

Key words A tributary of Three Gorge Reservoir Area; Water level fluctuating zone; Sediment; Particle size

composition; Fractal dimension characteristic; Nitrogen
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