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Changes and cause analysis of water level characteristic factors in
Taihu Lake during period from 1954 to 2013
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(1. State Key laboratory of Hydrology-Water Resources and Hydraulic Engineering ,
Nanjing Hydraulic Research Institute, Nanjing 210029, China;

2. Hydrology Bureau, Taihu Basin Administration, Shanghai 200434, China)

Abstract: Based on daily water level observations of Taihu Lake during the period from 1954 to 2013, changes of
three water level characteristic factors, including the highest annual water level, lowest annual water level, and mean
annual water level, were analyzed and compared. In combination with rainfall and water diversion data from the Taihu
Lake Basin, the dominant factors driving the three water level characteristic factors are illustrated. Results showed
that changes of the highest annual water level were not significant during the period from 1954 to 2013 and its inter-
annual variation was mainly controlled by the inter-annual periodic fluctuation of flood season precipitation in the
Taihu Lake Basin. However, the lowest annual water level and mean annual water level of Taihu Lake were increasing
significantly, with their inter-annual variations mainly controlled by the precipitation fluctuation in the Taihu Lake
Basin before 2000. After 2000, their inter-annual variations were mainly controlled by the massive water diversions,
such as the water diversion from the Yangtze River to Taihu Lake, maintaining high levels of the lowest annual water
level and mean annual water level in spite of less precipitation. In addition, water diversion from the Yangtze River to
Taihu Lake causes significant changes of the seasonal distribution characteristics of the occurrence time of the lowest

annual water level of Taihu Lake.

Key words: Taihu Lake; changes of water level characteristic factors; cause analysis; wavelet analysis

YRS EHA. 2015-01-03

ELWB . FRARPEIESE(51109136) s KFEA GG AT BHHFE ST (201001002,201201072-2)

EERN . £HZ(1991—) 5 THaAE N, A FEMNF K SOKEIEFFT, E-mail ; wanglz@ nhri.cn
WBIEE . W57, M TR, E-mail :hgf_work@ 163.com



14 IS S (SN S RE A S N T8 %44 4

KA LA VLR K £ 7 T EFR KA W B e S Wz i 3 52 K SO 3 B 2E R, KRR R
AR LA e NS0 S0 A 38K SCOK B U5 4 52 Wi 2 B AE AT A B b DX ] AR el (R K 7 ARk = i
bW N 1K (S o A LT Rl & ) VAR K& 920 s e e | S W CE (= =

TN BN A K 0 2 28 (0 AR PR AR B L R R AT T — 2 b, B P SO 202 3 1 1954—1999 4F:
KW e KA AE AL 5 U AE RO R KR BOC R % U0, (HIA B T] X B - b ) FH R 4 N 2RiE B I R
JEFH 20 48 80—90 AFAC KW = K AT B R B AV E RN, ik = P il 20 4D 80—90 4R i
B U8 T3 AN WS I R I8 5 e 7K A7 B S DA P 17 0 1 8% 32 A 3l S A A R R W s ) B S8k R
23 [/ AT B BT A i e B T EEE . Hu %5 HESE T 1956—2005 AF A5 AT 30 K 2
TR | BRRZR A e 5 R e = KA 2 (AT GE it Rl AR | DA T A e R 2 T i 25 K 24 20 4
80 AFAR T I AT 5 o 7K AN AR X B AR i BTk, TA A A0 P R S R B s K v A = PR R 40
SRR T A AL 2 2R T I R R, I KA 32 N ST Bl B4 5 M) st A s ) 2, A YR T 28 300 ~ 400 mm )15 1
T ORWIKALERE T 4. 0m, [FIEF, AT HAE AR K (2021—2050 4F ) AT B 5t T, S EREITR
Wi = KA L 1961—1990 4 & 3 T 157, T B0 B b7 PR #5088 R IR

AL bR F 5T R 4 v A X R I AF P A s AL 9 2 A b, 35 B A BT Tt A R SR R 5 W K A6 T A
R, Xt AR N E 27K A7 | B AR K A7 25 AR AE ZE R A e M g2 SR, AS T A9 7K A7 4R A 1 X6 3 3t
7 Uk RN K BT R A A 1 B LA TR AR AR AR T, AU A PN s KA R AT 43 A X DA AR I K R IR A
BIEHI M, [RIEE, E A B 58 R 09 KA 808 7 510 B AR B8, 11 2000 A7 LA Sk R 1 3t 38 <A 45 14 AN
G E N R N EA TH RS, R, B A BF7E 1 X L4 1 Sz e A 0 7K 057 6 38 fb 4 AE K LR 3h P & |
TR — T, AR SCHE AT NS A R KK BRI HEK & 2013 48 R R Z MG ik, RE 0
LG A AR N B e S AR FE B K 7 B A8 AR R . 1T 2000 4F DL 5ITE T R TR ” A5 W L R HUAR
IR A AKAG W B A T BB BIOAS SCOE OGS 10 AR 4AE K (2000—2013 45 ) K 7K o7 FEAE
B B AR A, I H g PR DA A

1 HREESHSE

L1 #REE

ORI U s M VS, S iR 22 T AR AR P R T i 1154 mm o, B2 R HHT & He i 2
A A H RS 4 MR A, AR MR 21 S A, B 3 Lk 7 R 5 [l 5 2R S22 5 K
FISEIE | By 7 HE R B K R R TR 20 = R, 57 At b i, A TR ARy 2427, 8 km? ) R 442
1393, 2 kmo MW PG S AIPG RN A Fe B Ll A0 AP T S K R
1.2 HERHE

IR B (OR) R F Il /Mg T RBE VS 1L 5 A KAzl (7 B An T 1 s o SR AHEX 5 ANl
£ 1954—2013 4F H 47K A7 A AR [F R MIZ H KA . FERMIZE H KA 8s i 5Ll b, i —20
P32 T AR N S K AL AR N SR AROK AL A E BRI (O3 L H H o H e 7R
2 MRFE

AR e R SN e b L, TE 1954—
2013 4F 14 AT B v Ak 5 A, 2R 5 % F Mann-Kendall 75
ETR I SR R SR Ak X H 20 T4 80 ARAR AT
J5 H, JEAENS A IR 2 0 T H,,,
BRELIHAE 1954—2013 4R A9 BREHAE LS, 5 H
BrHAE 2000 4R )5 BB AL X T H,,,, , 75 AR A
[Fi) oy B ik Ar FG e F A AR AR AR, TR I JC T o i
H,o H, FH,,, = F R 5[], 255 R W 1 KMk AL 2 43 7
WOR AR R G %R R ER B K F] TR g KRS % Fig. 1 Gauging station distribution in Taihu Lake
SFEOUEA E SRR AT




551 &z %

1954—2013 4 A 7K 7 45

TIE 2R AR B R 73 A 15

3 AR5

3.1 FEAREKA

2 45 HL T 1954—2013 AR R IIAE N B KA, A 5

HRlE H, B B EE AR AR, &geiT, R E
Tt/ MEFIIE S 90 4. 97 m (1999 4E) 2. 87m (1978 4F)
3,76 m M 2R 2.05 m AE LR 1.73, BT Morlet
BN T H,, WA R, BB 3 TR /N
SAHLR AN T 20T A1 7 30 a YR | H | AFTE
4N BEN S AP B 1954—1962 4F-H,, A
151 ,1963—1979 4F S A i 4%, 1980— 1999 4T {4 fif #5,
2000—2013 4F S A A, 3 5 R I I B U e K =
(P,)MFMZEI(E 4) FW G, 78 1954—2013 4F H,
P, W B ZRMEAHOC R BT 0. 85,

60 T
s -y
1 oy
[ ™
1
’p\\
500 L . A
e ) Vi
P l
N
0y '
o2 3
v\x:{/, I; =
cu” 7
401 ~ R
< P
~ 4 I '
% Viep -
’\ w9

30

AN 7

25 L L L L L L L L L L L )
195419591964 1969 19741979 1984 1989 1994 19992004 2009 2014

Ay
2 1954—2013 £ XHENTR B KA

Fig. 2 Highest annual water level of
Taihu Lake during period from 1954 to 2013
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Fig. 3 Wavelet contour map and wavelet variogram of highest annual water level of
Taihu Lake during period from 1954 to 2013
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Taihu Lake Basin during period from 1954 to 2013
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Table 1 Comparison of occurrence frequency of highest annual water level of Taihu Lake over ten-day periods in two stages

Hpo BT/ % H,, B/ % H,, I, %
Hif [/ 4] Bl /) B /)
1954—1979 4 1980—2013 4f: 1954—1979 4 1980—2013 4f: 1954—1979 4F 1980—2013 4F

1 2.2 7.1 13 0.0 0.0 25 4.3 0.0

2 2.2 0.0 14 0.0 0.0 26 4.3 7.1

3 0.0 0.0 15 2.2 7.1 27 8.7 0.0

4 0.0 0.0 16 0.0 0.0 28 6.5 0.0

5 0.0 0.0 17 2.2 0.0 29 4.3 14.3

6 0.0 0.0 18 6.5 21.4 30 4.3 0.0

7 0.0 0.0 19 8.7 0.0 31 0.0 0.0

8 0.0 0.0 20 15.2 7.1 32 4.3 0.0

9 0.0 0.0 21 15.2 7.1 33 0.0 0.0

10 0.0 0.0 22 2.2 0.0 34 0.0 7.1

11 0.0 0.0 23 0.0 21.4 35 0.0 0.0

12 0.0 0.0 24 6.5 0.0 36 0.0 0.0
3.2 FHREKA 3.0¢ - AR

S 4 T 1954—2013 4R (9 R WIAE R ARK ALK 200
HAE 1954—2013 @K 4MEH, H,, 125 21E §2-7 11200 ¥ A PR S Y G SV (S o A
BT R AE 4R 3k 2,72 m 3. 02 m (2008 4F ) Fil 55“33;2;
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Mann-Kendall ¥ %, 7£ 95% 0 & {5 /K ¢ k., H,, 7¢ 19541959 1964 1969 19741979 1984 1989 1994 1999 2004 20092014
1954—2013 4 LA i % b T3, -2 1 Th ik R e
0.56 cm/a, XFLLIEL 2 FIE 5, 7E 1954—1999 4F  H, , 1Y B 5 1954—2013 FAHE M HRAKA
EPRARE RS B FEAR—F 2 KW IR K T A Fig. 5 Lowest annual water level of
A5 AL B, 7E 1963—1979 4 H. 24 R AR , 1980— Taihu Lake during period from 1954 to 2013
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e T AR X K A A K A7 B - 2746 T B T 34 3] 20 em DL ED'S L [RI, RBOBE B 1 VT 51 7K &+ b A1)
A NG SO NAS T H AR B TR A 2 R . 3R 2 451 T 1954—1979 4F [ 1980—1999 4F-Fil
2000—2013 4F- 3 AMEHH H | FEFE N A HBLEAIR . 4T 1954—1979 41 1980—1999 4 2 4ANBrE:  H
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Table 2 Comparison of occurrence frequency of lowest annual water level of Taihu Lake over ten-day periods in three stages

H,. IS/ % H, B, % H . I %
] /) Fif 1] /) st 1]/ )
1954—1979 4 1980—1999 4 2000—2013 4F 1954—1979 4% 1980—1999 4 2000—2013 4 1954—1979 4 1980—1999 4F- 2000—2013 4F

1 3.8 0.0 7.1 13 0.0 0.0 0.0 25 7.7 0.0 0.0
2 0.0 5.0 0.0 14 3.8 0.0 14.3 26 0.0 0.0 0.0
3 3.8 0.0 14.3 15 0.0 0.0 7.1 27 0.0 0.0 0.0
4 3.8 5.0 7.1 16 0.0 5.0 0.0 28 3.8 0.0 0.0
5 3.8 5.0 14.3 17 0.0 5.0 0.0 29 0.0 0.0 0.0
6 7.7 10.0 7.1 18 0.0 10.0 14.3 30 0.0 0.0 0.0
7 7.7 10.0 0.0 19 0.0 0.0 0.0 31 0.0 0.0 0.0
8 11.5 10.0 0.0 20 0.0 0.0 0.0 32 0.0 0.0 0.0
9 7.7 0.0 0.0 21 3.8 0.0 0.0 33 0.0 0.0 0.0
10 0.0 0.0 7.1 22 0.0 5.0 0.0 34 3.8 0.0 0.0
11 11.5 0.0 0.0 23 0.0 5.0 0.0 35 0.0 5.0 0.0
12 0.0 0.0 14.3 24 3.8 0.0 0.0 36 15.4 15.0 0.0
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Table 3 Trend test results of mean water level of Taihu Lake
i 28 P s i X lamiaiN
A ﬁ;{ £ }ﬁ/ffm) BEE At ! ﬁ;{ £ }:ffm) BAE
1 eI 0. 54 0.984 7 T 0.36 0.717
2 TE NI 0. 62 0.981 8 BE LI 0. 65 0.977
3 TE NI 0. 66 0. 980 9 BE LI 0.52 0.981
4 BE L 0.40 0. 985 10 N 0 0.128
5 T 0 0. 021 11 N 0.25 0. 652
6 T 0 0. 107 12 BE LIt 0. 44 0.991
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PrAsfe A S |, AL, H 2000 4ELLE 78 SRR AR AR R ARG 15 O0 T, 32 51 VE5 K TR S5 KR 5| K I
B K A R AL RS H, AJSSESE T 1980—1999 4F LI SK T2 A RS %, IR H, 764 PN B AY Z 4t LA
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