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Determination of the ecological water-level and assuring degree in the Lake Gaoyou,
northern Jiangsu with long-term hydrological alteration
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(1: College of Hydrology and Water Resources, Hohai University, Nanjing 210098, P.R.China)
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Abstract; The ecological water level is the lowest water level to maintain the integrity and variety of a lake ecosystem. For the pro-
tection of the biological habitats and the management of water resources, the study in an ecological water level is meaningful. Based
on daily water level data of Lake Gaoyou, northern Jiangsu Province, from 1953 to 2013, the ecological water level data is calculat-
ed and treated. The mutation tests are carried using Mann-Kendall method and moving T-test method. The water level regulation in
1953-1992 is analyzed. The monthly progress of the lowest ecological level is also deducted using the annual guaranteed frequency
method and dynamic calculation method. The starting time and duration of high/low water levels of Lake Gaoyou are calculated ac-
cordingly. The key conclusions are as follows: (1) The mutation point occurred in 1997. (2) The lowest ecological water level of
high water level period (from July to October) is 5.8 m, and the time that the water level is higher than 5.9 m needs to be 111
days; the lowest ecological water level of low water level period (from December to next March) is 5.1 m, and the time that the
water level is lower than 5.3 m needs to be 96 days; the lowest ecological water level is 5.2 m for the other months. (3) The lowest
assuring degree of the ecological water level occurs in July of the year, being 60.83%. The lowest assuring degree in 1993-2013
occurs in 1994 being 49.59% . The days of low water levels are not secured.
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Fig.1 The geographical location of Lake Gaoyou Fig.2 Land use types surrounding Lake Gaoyou
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Fig.3 Annual average water level of Lake Gaoyou was tested by Mann-Kendall

test method(a) and moving T test method(b) during 1953-2013
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Fig.6 Monthly process of ecological

water level of Lake Gaoyou
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Fig.7 The start time and duration period of high water level(a)
and low water level(b) of Lake Gaoyou during 1953-1992
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%2 1993— 2013 4F Ry MR/R A7 PR BT 0
Tab.2 Assuring degree of high water level and low water lever during 1993-2013

KA KA

= RO GEETE iRt/ RBEMESL BB SERERE FiRb, fRRERSSL

(A/H) (A/R) d % (H/7H) (A/R) d %
1993 8/1 8/31 31 27.93 — — — —
1994 — — — — 10/1 3/31 182 189.58
1995 — — — — — — — —
1996 7/1 8/31 62 55.86 — — — —
1997 8/1 8/31 31 27.93 — — — —
1998 4/1 9/30 183 164.86 — — — —
1999 10/1 10/31 31 27.93 — — — —
2000 7/1 12/31 184 165.77 — — — —
2001 — — — — 10/1 2/28 151 157.29
2002 7/1 12/31 184 165.77 — — — —
2003 1/1 1/31 365 328.83 — — — —
2004 8/1 10/31 92 82.88 — — — —
2005 7/1 10/31 184 165.77 — — — —
2006 4/1 8/31 153 137.84 — — — —
2007 7/1 10/31 123 110.81 — — — —
2008 7/1 12/31 184 165.77 — — — —
2009 8/1 12/31 153 137.84 — — — —
2010 4/1 12/31 275 247.75 — — — —
2011 8/1 12/31 153 137.84 — — — —
2012 8/1 12/31 153 137.84 — — — —
2013 4/1 7/31 122 109.91 — — — —

—37R AR BA B K B AR K AL L.

IRASE B SV S By A A TSR v 9 AT IR A e K2 R AR A I A A (e S IR E S R G K
SO LA X AL o S A7 A 3 I P, 26 A 2840 H) i 7K (A8 LA AR R RE A AR 0 o B 1 R A A ke 2>
DG REFIARL, F ) P AT R ) AR A (A A A R G L T AN b 2 R AR, T LA SE %7 1
e ZKASE U A 2K A B TR, 7 o s S 980 7y A 0 2 D RE AR BB A 77 A 3 FHK B TR T, EAROK A I 5
SGIT IR, XK o s ) 4 A 2 R 85 A (e AR .

4 #Eig

ASCR A M-K 353 3 T 25t @ M 1953 — 2013 4F A 4R34 K A B0 A5 28 AR K6 58, 20 BT 1 s I3 1953 —
1992 4FR K SCAR AL, A X = 2Bl A 4 B AR, ) B AR A 28 7K A 32 v 1 A DR TR 3R 32 35 1 T 38
FARA KL, G554 N RATIES 2158 A AR RO B 8 S0 A 25 0 33 b 1 728 S P i L v
(RVA) W AR LB | AR/ & Az B ) FRR Sz s R A Fa o, 138 B e i KK A7 & A s 1) S D5 B, 3
Xof FLAE S KA B LR AR S R AR BE AT 43 . ARSI .

1) EHRIIAE K ALAE 1997 AEME & A2 T 5878 1685 1953 — 1992 4E /KA %ERMERIIA N g K AR IRI T By K
R MR 5 AR AAEAE FAE 25K 07, R 1993 — 2013 4F3% H S 7K 57 4347 A= 28 7K A7 4F P FNAR B
B

2) MRHHZ2AF H AR I IEE K w8 MR 39 A 4 A K A e R R 40 R 3 ANV TR K I (7 — 10 B ), ki e
5.9 m LI A RETE RF 111 d, HizB B AR BOK A R 5.8 m ROK MBI A (12— R 4E 3 A KA 7E 5.33 m
LR B RBHT AT 96 d 2247, B BHIRAR A KA N 5.1 my LA 075 S 0 B K A3z 1) 4 o 90 s 380, K A —
MeAFim AAKALZ ], AR AE KA A 5.2 m.
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3) MAEZS KA A AR S A PN R, 1 IR0 8 A Ao ) A A5 o7 (o R AR B A1, S A & 2B 7R 7 A
9 60.83% , AFBRAE 25K AR PR FR R AL B A, Hirp 1994 F1 2001 4E B A, 23 51 9 49.59% FI 50.41% , H 2002
AELUG R S KAAR PR R — BRI AEKOT. IS MK AR R B, mi K AL DT B AR K A7 R
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2 R G R A F].
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B I E WIS /K 2R 22 BUK A TR g B sl AHAE LU 1 kSR ad Rt v ) N2 R0 ik s el 3890 1)
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