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Table 1 Number characterizes of different grades of soil erosion in Three Gorges Reservoir Area during 1990-2010

2S5 1R AEFR bR 1990 4F 1995 4F 2000 4F 2005 4F 2010 4 AT
Erosion grades Erosion characteristic indexes Year of 1990 Year of 1995 Year of 2000 Year of 2005 Year of 2010 Average years
TR {2 bk AR km? 17463.90 17405.30 15351.06 17994.09 18747.01 1739227
Mild erosion SR MBI (tkm 2™ 1080.37 1106.57 997.42 1132.69 1182.33 1099.88
Rz A A km? 4223.10 3946.49 5558.28 4130.91 3918.50 4355.46
Moderate erosion SRR (tkm ™ a™) 3689.19 3669.07 3333.09 3679.39 3657.42 3605.63
it leg b A km? 3603.57 3278.85 3263.72 3434.94 3274.04 3371.02
Strong erosion SRR R (ka7 6399.46 6407.24 6384.87 6397.99 6409.44 6399.80
Bzl {2 kAR km? 4147.42 4176.60 3663.48 4111.00 4331.99 4086.10
Very strong erosion TR R (tkm™a) 10865.80 10975.40 10877.10 10918.10 11033.90 10934.06
B ZUZ Rt B /km? 2447.76 3244.81 2359.55 2764.19 3554.16 2874.09
Severe erosion YR R (tkm™a) 21355.90 23550.50 22753.60 22641.20 23832.60 22826.76
ARl PR B (tkm™a™) 2744.32 3127.09 2633.44 2917.49 334425 2953.32
Overall erosion Rt/ 7 t 15877.73 18092.29 15236.20 16879.64 19348.73 17086.92

VE: N SRR AR OCEF AT TSR, SRR T U R i A (K T

Note: When correlation characteristics of soil erosion were calculated, area of occurrence of micro erosion was removed.
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Fig.2 Frequency of motivation coefficient, resistance coefficient and sediment delivery ratio in Three Gorges Reservoir Area
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Fig.3 Spatial distribution of motivation coefficient, resistance coefficient and sediment delivery ratio in Three Gorges Reservoir Area



%15 3

TP JE 20 a IR YR VD RS HOAY ST M A RS e S B 171

PR WFH ) REGRI A “W” TR SE 40k, AH
X8 REOEAR AT, B 2b WA, SEMER Y
) REIAZE AT T 0.03~0.36, MK 0.23,
SR B RBAEBE LT ok = KX . =>0.33.
0.15~0.33 1 0.03~0.15, 1 =0.33 55 0.03~0.15 [X[a]f{] &
THETTET S LB R & B =, 0 26.78%FH
26.83%, H 0.15~0.33 XA S5 oc s by e =0.33
F10.03~0.15 X[A]7> 15.56%. L0 T-58h 1) R BUKIHR

, S PEIX YR VPR RS (WP ) R 3 AR R A X,
HECE ERAARSED 1 (=0.33) :1(0.03~0.15) :2 (0.15~
0.33) M Aas#e. (B2, BRI R, FEX it
NEB AN ZERECOAE (B 3b) , R IR
TATIE R IX L T ARG S & MO X BH ) R =y, W
5 A I AR 1 X B X B R BB AR

PEX Jevb e LL 5« g Ziky, {HI N [0.12,
0.97]o ERIIXIRE b, SZHARMmICIIRE ) #5000 &
IVEHT, PEXVevbiis LL it E h 0.48, 5ah 1 2501
BIEMWAC (B 200 o Hrp, Jebif b (0.3, 0.7) fi
WG T LA 87.47%, TAEARMEX (0.12, 0.3) F1
mfEx 0.7, 0.97) BMEICE AR, 43010 6.74%F1
5.69%. W LAUE, JEDX YRS LU AR e o A B T 1E
Ao Bl 3c R, RIS B, H TERIPATIR AR
DYV L/, s L ORIz B DX U v, R IR A
T PEEIEPATIS 2 X AR R I L X /N, BE &
B/ s, X s ER . ., JeEb R L LK
D LS IRIRTIE Ay w0 S0 3 A A
2.3 RibATYFE

1 20a DX Yevb i Anr AR FULE Jre I L A2 35 T I i) A
S o MIEAS R OC R B K IR VD SR A 1995 AR 1H
466.13 t, FLIKIBFPHCIKh 2000 4F (454.796 t) >2010 4F
(454.156 t) >2005 4F (407.753 t) >1990 4F (343.003 t)
(E 4> . Jeidb i D E2RERRZNA 2010 F (9698.1
J7t) >1995 4E (9023.13 Jj t) >2005 4 (8448.09 Jj t)
>1990 4 (7922.03 J5 t) >2000 4E (7623.43 Jj t) , ifij H.
JE DX e b i nr S 4E 5 Ao S B AR BR AR E AL
2010 4F (13.58t) >1995 4F (12.63 t) >2005 4F (11.83 1)
>1990 4F (11.09 t) >2000 4 (10.67 t) o XFLLFRIRAH
LIRS SRR R 1, AR i
SRR E SRR L & S 8], LA
X e v0 5 A o e 5 38 [R) - B4R DU A0 RN 4R ok i i IE
to, BPESUE E R IE LmiE s (R2) .

F2 ZBREEIX 19902010 FERIP i ERESEE
Table 2 Mean value and aggregates of sediment load in Three
Gorges Reservoir Area during 1990-2010

S E‘nﬁ =%

[ Year :lii/[i::Ja{nE Aggregates (J)f ﬁiment load
1990 4% 11.09 7922.03
1995 4% 12.63 9023.13
2000 4 10.67 7623.43
2005 4F 11.83 8448.09
2010 4 13.58 9698.1
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Sediment load/t
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L Low:0

a. 19904
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B4 ZskER 1990—2010 SR {7 &6 Z1E 5

Fig.4 Spatial distribution of sediment load in Three Gorges
Reservoir Area during 1990-2010
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%3 ZUREEX 1990—2010 S 0% B 2 FUAE S oy
Table 3 Load of absorbed nitrogen and phosphorus in Three
Gorges Reservoir Area during 1990-2010

A R B A 1
FAy Absorbed nitrogen Absorbed phosphorus
Years {4 Mean/t M Total/10%  #J{F Mean/t ik s
Total/10°t
1990 13.59 0.97 6.89 0.49
1995 15.49 1.11 7.86 0.56
2000 13.10 0.94 6.64 0.47
2005 14.50 1.04 7.35 0.53
2010 16.64 1.19 8.44 0.60
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P High:418.909
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a. 19904 N
a. Year of 1990 N

R o 25 1 7 et B
Absorbed phospho load/t

P High:212.49
- Low:0

d. 19904F P
d. Year of 1990 P

R i 245 50 7 i B
% Absorbed nitroge load/t

P High:555.442
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b. 20004 N
b. Year of 2000 N

TR A 8 57 4 B
Absorbed phospho load/t

P High:281.746
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e. 20004 P
e. Year of 2000 P
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[E—

B AR S
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P High:554.661
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Absorbed phospho load/t
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Fig.5 Spatial distribution of absorbed nitrogen and phosphorus load in Three Gorges Reservoir Area during 1990-2010
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Table 4 Comparison of different years of average results of soil
erosion in Three Gorges Reservoir Area

I T i L
A b A 2&4 ;ﬁ AR
SCHRA U Average soil XU Avera\ e soil AN 7S
Literature sources erosion Relative ero;gion Relative
modulus/ error/% X error/%
(t‘km'z‘a'l) amount/Jj t
AT
Long Tianyu, 2741.48 7.73 19364.71 -11.76
et all®!
R4
Wau Changguang, 3185 -7.27 18359.43 —6.93
etal®®
S| 3% 5 (2]
A 2 3316.53 -10.95 18476. 27 -7.52

Liu Aixia, et al?!
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Table 5 Verification of simulation results of total sediment load
B AW E

EA} Years Simulation Value of Relitﬁii?:fr y
value/10% monitoring /10% ’
1990 4F 0.8 1.05 —23.81
1995 4% 0.9 0.92 -2.17
2000 4 0.76 0.8 =5.00
2005 4 0.84 1.02 -17.65
2010 4F 0.97 2.29 —57.64
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Fig.6 Relevance between load simulation and monitoring of
absorbed nitrogen and phosphorus in 2010
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Estimation of sediment delivery ratio and modelling of absorbed nitrogen
and phosphorus load in Three Gorges Reservoir Area nearly 20 years
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Abstract: In this paper, sediment delivery ratio was spatially rasterized, and the model of sediment delivery ratio was
constructed by the motivation cofficient and the resistance cofficient. Among them, the motivation cofficient was expressed by
topographic index which reflected hydrological process, and the resistance cofficient was expressed by the vegetation
interception resistance. Finally, the exsting soil erosion model, sediment load model and absorbed nitrogen and phosphorus
load model were used to estimated the pollution load of absorbed nitrogen and phosphorus in the Three Gorges Reservoir area
from 1990 to 2010. The results showed that the motivation coefficient affacting sediment delivery was primarily on median
range from 0.4 to 0.8 in the Three Gorges Reservoir area. Moreover, its spatial heterogeneity was not significant (p > 0.05?).
However, the performance of resistance coefficient was more complicated. The parallel ridge and valley zone, river alluvial
gentle slope zone and mesa zone had high resistance coefficient, due to low gradience of slopes, while the northern zone of
Qinba Mountain area, and the Alpine and Valley zone of Wuling Mountain area possessed low resistance coefficient due to
steeper slopes. The results also showed that the sediment delivery ratio was in approximately normal distribution in the Three
Gorges Reservoir area with a single peak. Its mean value was 0.48. It exhibited significant spatial heterogeneity. The ratio of
sediment delivery in the middle and western parallel ridge and valley zone was much smaller than the Qinba Mountain and
Wauling Mountain areas. At the same time, it had the tendancy of the gradient increase from the center of the river to the sides.
Moreover, the change trend of mean sediment load was the same as the interannual variation of total sediment load in the
Three Gorges Reservoir area. Simulation of the total sediment load (0.9 t) and the value of monitoring from bulletin (0.92 t)
was the most close in 1995. At the spatial patterns, the spatial distribution of the low value zone and high value zone of
sediment load were relatively stable due to little change in mean sediment load during 1990-2010. The distribution ranges of
the low value zone was very wide with a high concentration degree. The distribution of high value area was very discrete and
broken. In addition, absorbed nitrogen and phosphorus load possessed on value year-on-year growth with soil erosion modulus
and sediment load in the Three Gorges Reservoir area. The maximum values of the total load in 2010 reached 1.2 tons and 0.6
tons respectively for nitrogen and phosphorus. Overall, they had similar spatial distribution with an unbalanced characteristics.
Absorbed nitrogen and phosphorus load presented gradually decreasing tendency from east to west. The simulation result of
adsorbed of nitrogen load was better than adsorbed phosphorus load when their correlation analysis was made with monitoring
data. Absorbed nitrogen and phosphorus load had spatial correlation within in the Three Gorges Reservoir area.

Key words: nitrogen; phosphorus; pollution; sediment delivery ratio; the motivation cofficient; the resistance cofficient;
absorbed nitrogen and phosphorus; pollution load; the Three Gorges Reservoir Area



