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Characteristics of climate change in the Lake Dongting Basin (1961 — 2003)

WANG Guojie' >, JIANG Tong'*,WANG Yanjun'? & YU Zhaoyuan®

(1: Nanjing Institute of Geography and Limnology, CAS, Nanjing 210008, P. R. China)

(2. Key Laboratory of Climate Change Research, China Meteorological Administration, Beijing 100081, P. R. China)
(3: Graduate School of Chinese Academy of Sciences, Beijing 100039, P. R. China )

(4. Nanjing Normal University, Nanjing 210097, P. R. China )

Abstract: This paper has detected the trends and abrupt changes of climate changes in Lake Dongting basin in the
past 40 years based on observed data of 22 meteorological stations. Lake Dongting basin had undergone a slow but
steady increase of temperature since 1970s, but a significant increase with abrupt change has been detected since
1990s, especially in spring and winter; while in summer, the temepreture has changed little. A positive and abrupt
trend of precipitation in summer as well as its storm frequency has been well detected in 1990s; on the contrary,
hardly has the storm density changed. The reference evapotranspiration has decreased steadily and obviously since
1960s; and in summer the decrease is of much more significance. The accelerated water circulation driven by glob-
al warming-up has brought the Lake Dongting basin more precipitation in summer, but the reference evapotranspira-
tion has decreased at the same time,as is the main climatic contributor to the frequent floods in summer in 1990s.
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Fig. 1 The location of observatory stations in the Lake Dongting basin
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Fig.2 The trends and abrupt changes of tempreture in the Lake Dongting basin

(Shady area donotes the coherency of times structure )
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Tab. 1 The main statistics of temperature change in the Donting Lake basin

HES B (°C) HEEHI MK WEEMERE R BEETKY
1961 4F-1990 4 1991 4F-2003 4F Jy Z 5k (%)  Giitid (%) G (%)
5% 16.01 16.35 99.80 2.89 99.61 1993 100. 00
HZ 26.46 26.39 99.96 -0.48  36.98 - -
FkZ 17.51 17.75 99.98 4.20 99.99 1989 100. 00
&7 5.83 6.79 98.01 5.79 99.99 1989 100. 00
AR 16. 46 16. 82 99.40 5.53 99.99 1989 100. 00
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Fig. 3 The trends and abrupt changes of precipitation in the Lake Dongting basin

(Shady area donotes the coherency of times stucture)
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Tab. 2 The main statistics of precipitation change in the Donting Lake basin

HEL ¥k (C) Gigey =k 00 MK MK RAE W HAKE
= 1961 4F-1990 4 1991 42003 4F 7 22 5THk % (% ) Giild (%) Ay (%)
44 (mm) 1339 1402 98.80 2.06 96. 15 1988 98. 00
EZ(mm) 480 553 96.45 3.05 99.76 1989 99.00
HERWHEZE
32.2 35.0 95.41 2.67 99.25 - -
K I LR (% )
HERMRE 73.3 69.6 98. 60 0.92 64.31 - -
(mm/d)
SRR S
S 84.0 89.9 96.20 1.81 93.16 1989 92.00
(d/yr)
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Tab. 3 The main statistics of reference evapotranspiration change in the Donting Lake basin

T ES PR (C) GIE YN MK MK
1961 4F-1990 4F 1991 4E-2003 4F & TTHRR (%) Gitim (%)

LA 1042.0 1015.6 99. 68 -2.81 99.51

K% 259.3 261.1 99. 68 0.27 22.20

B 430.7 400.7 99. 54 -4.07 99.99

= 235.4 235.4 98. 34 -0.67 50. 80

&= 117.76 118.9 96.78 0.56 61.14

4 &g

(1)1970s JF U, AERAEIFUAHEE , T (0 00 1 ) 0 o T kP s A RS F LT
FEBIAL T 19708 TFARZE T T — DM IR 2. HEA 1990s LI, i Ji2 ) I 1 A 2 278 AL, 46
BFRAIUN L IR 1990a ZFTHY 30a HLE BENE R 0. 36°C, il ELAT Y IR AN i R 3. Bk AR
RS E , (ELI I LR HE AN R s Ty 2 = AT SR . P LIy, R IR 7 e ) 3 B o ) A ) DX B
BEAFAE , I LR B AR o g P B RR A

(2)1990a LI , B2 130 3 e /K A 10 004 22 (1) R 4, B2 WK IR 3 I JE 8 135, 1990a LUK = ZR 7K
B2 30a SN T 60 mm , ARy EL A AR 200 mm. 5[, RETTE R =K P LR GORETIOR. B’
5 3 T 9 S DA KA, T 5 I A0 06 o A 3o IR 3 A 7 B R e T 3 2 A i Sl I
. 1989a BRI 1 AL G, 1 RE 9 5K 1990s PEAK Bt A 1) HE 2 Tk P 1

(3) B RN WT T , 2 BRZR B FRp 5 T A R A1, G HE: B i A i 4R 3% (R B0 T
WBAYZEAEIG. Hu QU ERETTIA A A TT RIS R A HORE T R A 5 DRT 2 J2  BH A R R 11 2
B, HIRTH 1R BT IS R i 2 B B BT, S i 2 B R O R IO T R A

(4) ZRRAZRET 5L, TR RS WA T I 8 T 5 JUHE: 1990s A8t i i 7 , SRSk R 2 SR i
R K ICHIE R RIWI 22 78 K B8 T AN BTisss , JRERS R 1 HEK XU , X /2 1990s il 2 18 I 3 = Z= 4t 7K
BRI E BRI 1. B2 AL AR , T W U et /K B s 55 A S35 sloxl T #8159 0 i s A
FHYINSEER NI R B O e 0 5 R s | ISR S i A s S BOR /K e T A



I EASE R R AETEAE(1961 -2003 ) 475

5 BE 3k

(1] % SRR et TR Sl et k. Huskpl - JEfE 2003, (2) ;277 - 284.

(2] ZEtfi A o, VPARDEE. TR 2 11X 1990 — 2000 4F K ik B 9¢ 5 8 KB 43 Hr. 90 /g U 91 K 2 25 4
( H#RBIEM) ,2001,24(4) 190 - 94.

[3] [IPCC. Climate Change 2001 ; The Scientific Basis. In; Houghton J T, Ding Yihui, Griggs D et al eds. Sum-
mary for Policy Makers and Technical Summary of Working Group I Report. Cambridge: Cambridge Univer-
sity Press,2001.

[4] Buishand T A. Some methods for testing the homogeneity of rainfall records. Journal of Hydrology, 1982,
58.11 -27.

(5] BBk, 2,00 5B Bl im 52 e 28 AT 90 MR 9 5% ,2003,22(2) < 118 — 124.

[6] Doorenbos J, Pruitt W O. Guidelines for predicting crop water requirements, Irrigation and Drainage Paper
24, Food and Agriculture Organization of the United Nations, Rome, 1975:179.

[7] SuB D, Xiao B, et al. Trends in frequency of precipitation extremes in the Yangtze River basin, China;
1960 2003. Hydrological Sciences Journal, 2005, 50(3) :479 —490.

[8] Golyandina N, Nekrutkin V, Zhigljavsky A. Analysis of time series structure;SSA and related technigues.
New York:Hapman & Hall/CRC,2001 .1 -305.

[9] Elsner J B, Tsonis A. Singular spectual analysis-a new tool in time series analysis. New York: Plenum Press,
19961 - 163.

[10] Vautard R, Ghil M. Singular spectrum analysis in nonlinear dynamics, with applications to paleoclimatic
time series. Physica D, 1989, (35) :395 —424.

[11] x| &, Shishov V, sVTIE4. Y52 VHHRAY 22 LLRIZR T 19 25 AU AR SR 20 ARREAGE ST Bl 4R,
2004 ,49(3) :270 - 274.

(12] Beod®y, Wotiss, . 35 SRl rhalad 2 29 300 48 2= XU K A8 1. 46 DU 4L AT 5Y,2002,22(3 ) :236

-242.

[13] Mann M E, Lees ] M . Robust estimation of background noise and signal detection in climatic time series.
Climatic Change, 1996, (33) :409 —445.

[14] Michael B C. Determining the Time of a permanent shift in the process mean of CUSUM control charts.
Quality Engineering, 2005,17(1) .87 -93.

[1S] Zeiftl, B ittte W, Pl 50 4Rl M PR I AS AL 5 o ir. 5 ,2004,23(2) 1239 - 244.

[16] Hu Q. Centennial variations and recent trends in summer rainfall and runoff in the Yangtze River Basin, Chi-
na. WIIARLEE, 2003, 15 (3] . 97 — 104

(17] g, B BE R BE WL L 4Rk W A8 AL 5 ph IR ARAE. W1AFL:,2004, 16(3) :210 -214.



