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Table 1  Statistic characteristics of annual runoff in and out Dongting Lake

KLk I B (4F) EHE (%) A R 7 ) (0) BTE H A AR (10°'m®) 4% AR AR (10°m’)
B 1955~2011 66.9 175.4 7H 166.8 70.0
YWIE W 1955~2011 75.1 181.1 7H 639.9 28.6
RBESF 1955~2011 69.3 179.6 7H 362.0 36.9
FEFK I 1955~2011 85.2 190.2 7H / 7.3
5l 1955~2011 75.3 178.9 7H 2626.3 80.4
R 1956~2011 38.2 106.5 5H 5.0 91.1
BEIT 1956~2011 322 103.2 5H 3.8 258
L[S 1956~2011 41.0 1453 6H 6.1 94.8
AT 1956~2011 437 180.4 7H 8.9 245
WL 1951~2011 37.8 170.1 7H 6.7 402.5

“I NG DL, AR RN 0,



134 WG 55 60 SF AR 2 I8 DX HE HH A R il 23 #r 91

SERR R TR W A BC G v B A — 8. WARIRAE
A PSS AR AR DA T 5 K, W /K B
JIN 5 B T RLAR TR X AR A 22 AR . X AR
A g B DL WL 402.5% 10'm? by B K, 2 & 9]
7.3x10°m’ 55z /)y, DY 7K i VTR GE L PR 268 0T 2% Ak
5 g 550, W K ORIT I 7K ) 4 0 A A s 58 e A —
2, 31X 5 PU 7K -] G 6 B2 /K TR 5 908 ek 42 o T A
KNA A5 B ) & E Tt s ol T AR K A2 4k
i P A K

AR B B 2) 5 151 R DU /K sk A5 VT i 42 A
AR A R AP — 800k, 4~5 H UK P a2
Y 30, A AL B I, AR A A A S H
J& 6 AHI, 7ETEA 3R B0 X RR I g JE 4
AL = F 5 AR A A R M I — 3, 5~
6 HZWrk NHIT, 7 B2 A B KA, o,
P06 AT VG SR I T PR W AE K o S e L HE 3l
SN = FUANDY KRR PR A 5, H BT
FHXTE K, 7E 4~5 H it NV, WAE I AE 6 H
J& 7 F AT, WAL 1 IR BT T) AT == 1R 7K e H
BRI IR] 2 10, 8 F AR s b » B e 3k A A 2

3.2 RRFIVERZEL

PR B AR AR AR B AR 22 R (CV) 54 B5
WAE LE R TR o A2 22 RAEL Cv & FEA 7 41 1) b 14
7 SRR BME ) LUAE, ‘& 2 R AR i AE N AR 4k
AP SR T B R bR, BRI V5 S ROCHk[12~
14], WHEAE R WAL 20 ARG TF 550, 3] T F H 080 %
TR R s AR 75 R BN T 0.194~0.761 2 [H],
] T 8 3 A VT AR 2 R A K R A R
VU= A 22 2 i K, ml LA B V) v A 4l A2 3t
TERRARRR, R A E T 2 . L =151
K22 SRR, RV = 1 LA 1 0.761 g d ok, DY
KA 7K 0.277 B K
3.3 BRFIEEES T

M2 Wi gk SOy v ik £, N
P )™ TR B 1) 5 1A 1 8l P340 MK 3
Iy M4, A SR Mann-Kendall i#4 #4573 8 v: %6F
T AR G A AT 20 4T . M-KOE AR
56925 DR Ry AN SR Ji e B i R 5 MR 23 A, A
Tl A2 ISF ) 3 51 B L0 ST B AT BRI 32 3 K S0 2
(1)) 2], BARTHE S OCHR[15,16].

3.4 45 Mann-Kendall #&# k86 45 58 .

o TEHALS 3 A ML AU UF ATUB S i T (I
= CEIR S TRRZET 4 MR S R, 1955,
2 o L= 1980 1983 F1 1987 4 & WYL AT 3 vl BE K A2 58 A2 1Y
E o0 o 232@ 1], FLeP 1957~1994 4 UF #h 2k 4 61, {52 J: Ak 58
< a0} 0% BRI, TR R, AR B R L

20} 100 Fhla$ . BRI UF F1UB #h£E 7015 5 X 0] Y

’ = AT SIRAE X, 195519621967 1972 FI 1978 4F 2

LKA AT BB R AL SEAR (IR ] . i L UF A1 UB
T — LRSI 47 7 A0 RV T R 5
PR E N ARG AR . P KRR A A LR R 4%, UF
Fig.2 Monthly distribution characteristics of main UB & 745 B IX (A N 22 058 X, 1 H Ak sl #K,
rivers runoff in and out Dongting Lake B TAEE XN, A aR I A T 2.
F2 FEMZEHEE EEERSARHENZZRTA0' )
Table 2 Average and variation coefficient of rivers in and out Dongting Lake(unit:10°m"®)

K3 GG () ZAHETFEIME GEINE GRY /M T Cv WA L
I 1951~2011 654 1035 1994 281 1963 0.251 0.73
HEIL 1951~2011 227 372 1954 103 1956 0.229 0.72
I 1951~2011 636 1030 1954 379 2011 0.194 0.63
g 1951~2011 146 264 1954 83 1992 0.277 0.69
Fav4 A 1951~2011 409 750 1954 119 2006 0.272 0.84
P 1951~2011 155 270 1954 34 2006 0.333 0.87
Rt 1 1951~2011 333 1156 1954 29.12 2006 0.761 0.97
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Fig.3 The M-K trend analysis of Four Rivers runoff of Hunan Province
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Fig.5 Percentage of runoff anomaly in Dongting Lake
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Table 3 Runoff classified statistics of main hydrological stations in Dongting Lake (unit:a)

AKICHE FKEE REEE KA REVE ROKEE KSoEE FKEE REEE KA REE RIKEE
g 1 13 7 20 6 15 ibiEh 14 7 14 11 15
K 15 6 14 11 15 BT 3k 8 9 25 6 13
v 20 0 4 2 35 B 10 9 22 12 8
WAL 9 10 23 10 9 AT I 16 3 17 9 16
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Analysis on the Runoff Characteristics in and Out
Dongting Lake in Recent 60 Years

HU Guang-wei'’, MAO De-hua', LI Zheng-zui’, TIAN Zhao-hui’, FENG Chang'

(1.Hunan Normal University Resources and Environmental Science Institute, Changsha,Hunan 410081, China;
2. Hydrology and Water Resources Survey Bureau of Hunan Province, Changsha, Hunan 410007, China;
3.Hunan Planning Institute of Land Resources, Changsha, Hunan 410007, China)

Abstract: In order to explore the runoff change characteristics in and out of the Dongting Lake Basin, using the
annual runoff time series data, time series analysis was performed for nine stream flow gauging stations located
at the main rivers of three outlets and Four Rivers (Xiang River, Zi River, Yuan River and Li River) in the
Dongting Lake. The concentration degree and concentration period, Mann-Kendall trend test method, variation
coefficient method and the runoff anomaly percentage were performed to analysis the annual runoff series of
the main control hydrological station in Dongting Lake Area. The results showed that: (' The runoff concentra-
tion period of Dongting Lake Area mainly concentrated in June-July of each year, and the maximum runoff
time is the end of June and early July. The flood occurred mainly in mid to late July. Runoff period synthetic
vector directions are ranged from 103.2° to 190.2°, which can reflect the maximum runoff of the rivers in and
out of the lake. The concentration period was in consistent with the actual runoff during the year distribution sta-
tistics. @ There is great variation of yearly runoff, with variation coefficient ranging from 0.194 to 0.761. It
tells that the runoff stability is poorer. The ratios of extreme values are all above 0.6, and river runoff attenua-
tion is more obvious. @) Judging from the alternation regularity of runoff, frequency of enormously wet and
dry year of Four Rivers Basin is lower than that of normal hydrological year. Namely, the frequency of normal
hydrological year is relatively low in Four Rivers Basin. Frequency of enormously wet and dry year of Ouchik-
ou is relatively high, accounted for 32.79% and 57.38% respectively. The interannual variation of runoff is rela-
tively severe, which is not conducive to the rational use of water resources. It also implies that Dongting Lake
Area is more frequent to encounter drought and flood disasters. Above conclusions show that the flood of the
Dongting Lake is the emergence of flood the three outlets and Four Rivers Basin. But the flood is also con-
trolled by the flood from the upper and middle reaches of Changjiang River. The long-term trend changes of
stream runoff are controlled by the variation of climate changes, and impact caused by human activities and wa-
ter conservancy project construction.

Key words: runoff characteristic; drought and flood disasters; concentration and centralization; M-K trend test;

Dongting Lake Area



