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Abstract: The EFDC model was used to calculate water age in the Three Gorges Reservoir from 2010 to 2018. Result shows water
age increased from the end to the head of the dam, especially in Bagian where water age over 100 days. With the lake attributes
increased, tributaries nearby the dam were greatly affected. Dam operation has great influence on the water age, it will increase to
2~4 times during the high water level period. Based on the spatial distribution of water age, the Three Gorges Reservoir and its
17tributaries were divided into riverine, intermediate and lacustrine zones. Quantitative analysis of factors affecting water age
showed that water age is positively correlated with water level, negatively correlated with discharge, and the change rate of drainage
period is more obvious than that of impoundment period. Water age varies up to 6 to 7 days within unit flow and water level, and the
variation range is between 30 and 100 days. Finally, the evaluation standard of total phosphorus in intermediate zone based on the
weight method of water age was put forward, which revealed the temporal and spatial variation characteristics of total phosphorus,
and provide scientific basis for the management and early warning of phosphorus pollution in the Three Gorges Reservoir.

Key words: EFDC model; water age; total phosphorus standard; Three Gorges Reservoir
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178 0.91 10 0.93 5
FhIH 0.98 3 0.95 4
R 0.97 4 0.93 6

R F - e P X K 3 R G A7 1 1)

120

P, 2= R IUA T IOR S K o R 2 S v
LRI AP IIIE R 0.72m/s, 58 R VLK
0.39m/s, Y14 0.05m/s, 17 FLAth S I (1) 4 34 Yt i
A 0.01~0.03m/s. — I /K PR 1) 25 7K E s i AR
P RO 15 28] (1) KA — T AR - 2 2 2o, i ] 3 )
SIKAE 175m B JEX & KRN 400 12 m?® 3 sk i f
N 1073km?, 522 [X SE R & IR N — B AS A 5
UEXEHC 2010~2014 457K A7 A K il Ficdh % F i A1 3%
KRB (NSE) A4 5 Hi 2 25 (RMSE) X 75 W5 0 £ (1)
IKAE AR AR 5 W 34T LR (R 1), 1 2%
I AE W] B 52 1A 3 L A 2R BB A v A S M R4 I X
KB I

2 HEROM

2.1 JKES AT oy X a5 R

211 KESMATERAE KW i LR A N U
RS A A AR K RSP K3 G A B (]
4(a)), &l 4(b) 77K e KN B 7K B 28 1) R 25 (B %
R TE (A 2 S5 DA 55 (r>0.9), BRIV 55 26 1 e, /K
W TR, 30 P PRI IR T T /K 8 =k 112d AR A
S0, R CHIURT R PR B KR AN . Kk L kK
ER Y\ REE LA A R DTk, H w8 IR UK AR
IR 6 A S B2 R KRS 3 A R T 4,
U PR R R K AR IR IK Bl ) 52 P IX 5 T %
T HE R A A T T8 W DR 8 T e 2 v 4 i, 0T
SCRAHIR T Bl SO e & T L R %L E
A(c) IR T KIS A N ARk 28, =y KA 3 R 7K iS5 1
ThH&# HARKI R 9~814F 4 HEEEn, 7 4 Hik
Bl KAEL AR T 4~9 HIZWTRAL, T 9 Hik® &/
R, 45 G =W R FE R T 51,4~9  H b =K
TR K, K AR T AT e g R, KR TR B A
KA R ORI 1) 1/2~1/4.

100 |
80 |

60 |

K& (d)

40 |

M B AR A A~
TR W B W

2010 2011 2012 2013

2014 2015 2016 2017 2018

4|{{§7\



10 #A W R

—WRIKZE KB F3 53 DX L S BERRHERE 5T

4755

KU S KRR B IR G 2R

100
80 | A Pk o KR T/ KIS o
= o JRHCPIKEE essses o FRERAKER) iz (2N P S
5 60 | e
= ,,v"‘. - ~£
% 40 | PV
“_.,.«v"‘:'o -~
20 - ‘.,,-.._v.v*."’ bt
ol <yt ety AR P
0 - 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800
IKAR L B 5 (km)
100 SPRIKERE H 4 A
—— YLK
B —— ik
—— R
S 60 —k— M
] i i
= 1K1
2 0l i
2 L
0

Hr

Bl 4 U I 22 A1 il A L S K AR 28 B B 1R DR R

Fig.4 The temporal and spatial distribution characteristics of water age and its relationship with the flowing distance
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Fig.6 Quantitative curve of water age with flow and water level
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Table 2 Reference value of total phosphorus evaluation standard for each section in reservoir area(mg/L)

UERV RiE JARE Nk DAL &% PR [HREN SR el B URT

1 0.200 0.200 0.200 0.200 0.195 0.190 0.183 0.180 0.176 0.173

2 0.200 0.200 0.200 0.200 0.194 0.189 0.179 0.175 0.170 0.166

3 0.200 0.200 0.200 0.199 0.192 0.187 0.176 0.173 0.167 0.163

4 0.200 0.200 0.200 0.200 0.195 0.189 0.177 0.172 0.166 0.162

5 0.200 0.200 0.200 0.200 0.200 0.197 0.187 0.183 0.176 0.171

6 0.200 0.200 0.200 0.200 0.200 0.200 0.193 0.191 0.187 0.183

7 0.200 0.200 0.200 0.200 0.200 0.200 0.198 0.196 0.193 0.189

8 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.199 0.201 0.198

9 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.199 0.198 0.196

10 0.200 0.200 0.200 0.200 0.200 0.200 0.199 0.197 0.194 0.192

11 0.200 0.200 0.200 0.200 0.200 0.200 0.196 0.194 0.191 0.189

12 0.200 0.200 0.200 0.200 0.199 0.195 0.189 0.187 0.184 0.181
3 i 3.3 KHA 5 KL 5 IE A A B, 900 B R AT
A K DK B K B, A )
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(1) 2 gk /)
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