%5 BB S Y O S S i Vol, 25,No. 5
2005 4 5 A ACTA ECOLOGICA SINICA May, 2005

BERRRESRKEHAR

A A, ERLHE

CREE AT ESEE FEMB SR RHERECHRALRE AR 100875)

BE. T ARKHEL . TR MASEIFR A DH RIS LR K SRR FRENE RS SR THEE R4
AFEEE, FEXI Y TR KSR ASHERA B RERIAERE U RN DS K A0 E & OB 8
ESRE, HERELEHEREESKNUERELEEMEE., £ HEEA S RHINR0ER L AUTKRE % B
B K R R R R E RN ES « B B S HET AT R RS R H R 7. 32m.7. 33m,
7.28m M 7. 27m, B A BT INHEREAIRESMEE 7. 30m fE A A HRBMAESKAUESHEMN FEAFEEXEFFR.
@I B ARE B KOL TR B B

SCHERE :1000-0933(2005)05-1033-08 A4 # 8 .P33,P344.Q14] X WFRIRM:A

A study of the lowest ecological water level of Baiyangdian Lake
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Simulation, Key Laboratory for Water and Sediment Sciences Ministry of Education, Beijing Normal University, Beijing 100875, China). Acta
Ecologica Sinica,2005,25(5):1033~1040.

Abstract : Baiyangdian lake is a sluice depression which is naturally-formed by Daqing River. It possesses a number of functions
such as flood control, microclimate maintenance water storage and supply, fishery and reed production. In addition,
Baiyangdian lake is a perfect place to develop navigation and tourism. It plays an important role in maintaining the ecological
balance of this area. However, in the past half century, Baiyangdian lake has been facing a series of eco-environmental
problems such as water shortage, water pollution. eco-environmental degradation, siltation, lake shrinkage and navigation
interruption, which is the result of the change of natural conditions. irrational development of industry and agriculture . rapid
growth of population, poorly planned construction of the reservoir and culvert water conservancy. etc.. It is very important to
restore and rebuild the destroyed wetland ecosystem of Baiyangdian lake and maintain the lowest ecological water level at least.
And the key problem is how to maintain the lowest water level of Baiyangdian lake. Therefore, a study of the lowest ecological
water level in Baiyangdian lake is not only the urgent heed in the eco-environmental construction of the basin but also an
important aspect to achieve the sustainable utilization of the water resources.

In light of the present environmental problems of Baiyangdian lake, the ecosystem functions are in depth analyzed. Based
on the analysis, the lowest ecological water level is studied and calculated using water quantity area method, lowest mean
annual water level method, year guarantee setting method and function method. The results are 7.32m. 7.33m. 7. 28m and
7.27m, respectively, and the average value 7. 30m is considered as the lowest control water level. According to the rationality
analysis. the results show that only the water level is higher than 7. 30m. can the ecosystem structure be guaranteed. the
normal ecosystem function be fully played, the bio diversity and the ecosystem integrality be maintained. However, when the

water level is lower than 7. 30m, the population structure and quantity of the aquatic species are obviously changed. and the
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ecological balance is destroyed. Therefore, it is reasonable to make the average value 7. 30m as the lowest ecological water

level.

Key words:lakes; the lowest ecological water level; calculation methods; Baiyangdian lake
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Fig.2 Inter-annual highest water level and lowest water level of Baiyangdian lake
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Table 1 Sands statistical characteristic of each steam of Baiyangdian lake in different years! 7’
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: L Observation Total sediment Mean annual sediment
River Station name . . . .
time (year) transportation( X 10'm?%) transportation( X 10'm*)
W Zhulong river L3 £ Beiguo country 1951 ~1989 2426.53 62.22
B[ Tanghe river 7K ¥ Xidayang 1954~1989 2648. 29 79.12
F1 3 5117 Baigouyin river #i % B Xingaifang 1970~ 1989 342.33 17.12
% 7K Qingshui river 1t3 JE Beixindian 1971~1989 97. 67 5.14
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Table 2 Fishery preduction and fish kind in different periods in Baiyangdian lake:2-1-9}

4} Years

Wi H Item
1950~1959 1960~1969 1970~1979 1980~1989 1990~1999 2000~2002
AR HF = B Mean annual fish yield (t) 6915 4310 1605 1270 12254.5 29136.7
4} A particular year 1958 1975 1980 1990 2002
24 Fp K (Fh) Fish species (kind) 54 35 40 24 33

N H,

HAUE A=1. 020 F1 1919~ 2001 4 B KK fir R 5 YR ARA BARAE T H K (1 it B AR Ho = A:‘,f LSRR
BN 7. 33m,
3.3 FHOIEREESE

JEHL1919~2001 4 BARAK B JORE B AR BN MUBUF 5. RIBLBRFEAR P = m/(i 4 1) x 100% I P =75% . i
FOBARDL MK SO N 1994 46 I P EUK (LI 30 AR5 SCHRC 0 £ 25 R G BEBEITA R 4% 0 K U 02k 75 R AR £
BRI E AT ESRERBEERESE 1 KR BE 4 H 1. 000, AR R o = H o, iy 7] 18 4 7%
VEBAR A BAKAL A 7. 28m,

F3 KXER9M F)FEHKE

Table 3 Monthly average water level of representative year(1994)
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Table 4 Comparison of lowest ecological water level results in Baiyangdian lake(m)

KBERE BIGETHKAIE  FRIEFRER P
T B ltem Water quantity  Lowest mean annual Yeaf guarantee Function method
area method water level method setting method
7k Bt FLEE Water quantity area method - 0.01 0. 04 0. 05
B (K& ¥ 7K 7 1 Lowest mean annual water level method 0. 01 ~- 0. 05 0.06
FRIER B E B Year guarantee setting method 0. 04 0. 05 = 0.01
I E % Function method 0.0¢ 0. 06 0.01 -

* RPHBUE R F % B2 2 M4 X The data of the takle are the absolute value of the difference of various calculated value
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Table 5 Rationality analysis of minimum ecological water level in Baiyangdian lake

P W H Item* AEFHRE #ik
Year (1) () (3) () (5) The state of eco-environment Results
YKRETF 7. 30m B, BB RAES
ESRBREBHF ADSEHBE EYERUEEE L FERAL R H When the water
1920~ 8.21 7.55 7.1 40 i has good eco-environment, stable eco-structure, and it is level is higher than 7.30m., the
1949 Shorter abundant in ecological diversity eco-environmental of Baiyangdian
shallow lake is in order
LR E S FAS 6 EX- M- Tk NN NUNCEN N
%, #1958 MBS FIHYIH 120 R F ¥
% [2]
” '85 EE o x%mdm %h ?(Sm? ‘fﬁrg‘s 5’4mﬁlis a{)tu:g:ni HAKLLR T 7. 30m BT, EHEFT AT
variety of organism and eac of organism | WA R G 93 A LM When the
1950~ 6.90 .71 0 10 Ba in the amount. It is abundant in fish, shrimp, crab, water level is higher than 7. 30m
1959 ’ Shorter  shellfish, bulrush, lotus root, water chestnut, and so s e
. L the ecosystem of Baiyangdian
on. According to the statistics of 1958, the total category o -
. ; shallow lake maintains homeostasis
of the phytoplankton is 129 genera, the zooplankton is 85
kinds, the benthic invertebrate is 28 kinds and the fish is
54 kinds
EETRUVRBLBIAESE KRB ERL KEEYH
BEHMRETH S YEHEHE - CBE LHFIBK. H YO KLEER 7.30m LUT
1975 EWELEREZN. ZHHAYCREC R . FAESY MHEYRENLEHERAREY
BERE 24 R, ALXCRME 35 MSediment siltation, lake K4 THEREL, X TEHH T
1960~ shrinkage and water pollution is occurred. The population T B 3£ When the water level is
1979 7.91 7.01 20 60 f Long  structure of the aquatic animal is changed, and at a lower than 7. 30m, both of the
certain extent the organism diversity is destroyed. structure and the magnitude of the
According to the statistics of 1975, the category of the lake biome are obviously changed
phytoplankton has decreased to 92 genera, the protozoan and the ecological system is destro-
has decreased to 24 genera, and the fish has decreased to yed
35 kinds
RUBHTE WEERER KETETR. KEEYH
BRAEMRETH Y EFHEERRRAEBR . FELH
PRHKE, 1980 FRALRRY FHHAYE 64 R,
FASHYBRE 17 #, 264 40 B, BRA M, B ; "
b .30
BB A R K ROR Tt gy | L DK ALD T 7 30m LA 5
2 5 L8 K BB B 6 5 BOB I 5 TR 5
B T B Sediment siltation is very heavy, the lake area . R
ick shrink.  wa lity seriously decli he THRACLLR BIBERIFEK When the
quick shrink, water quality seriously decline, the .
1980~ 6.48 5.99 80 ®nE lati £ th . . s ch water level is lower than 7. 30m
vgy O . 1 population structure of the aquatic animal is changed, the d wh he d R 1
1% .onger . L . and when the duration is longer,
organism diversity is destructively destroyed. and many .
. . . L. the lake eco-environmental under-
rare species die out. According to the statistics of 1980, .
. goes degeneration and the eco-
the category of the phytoplankton is only 64 genera, the function is lost
protozoan has decreased to 17 kinds, the fish is 40 kinds, unetion 1s 10s
which is a bit increased but most of the fish has less
economic value and the category of some economic fish
obviously decrease
ABRENBERE-ERELBATEN. # ALS
P14, 1990 4R 3L K B 2K 24 Fb, 2001~ 2002 FFit 33
Fro 1991 SE R W E Y H B 261 B, 1992 4F HHL 243 5 .
1993 4F th 30 201 #1996 45 B 170 F, 1998 i 5 258 ;Eﬁ%7§3{j¢/i§;;omggg
B, 1993 EREFY 77 B (B) At a certain extent, pia i -
O~ R . L e o BB THE When the amount of
199 7.68 7.18 33.3 41.7 & Short destroy of the ecosystem is kept within limits. Aeccording he : hich level is
2001 : to the statistics, the total category of the fish is 24 kinds the year in which water level 1s

in 1990, 33 kinds in 2002~ 2003. The category of the
phytoplankton come up to 261 kinds in 1991, 243 kinds in
1992, 201 kinds in 1993, 170 kinds in 1996 and 258 kinds
in 1998. The category of the protozoan is 77 kinds
(genera)

lower than 7. 30m is decreased, the
lake eco-environmental is restored
at a certain extent

* (1) BEF- K AL Mean annual water level(m) ; (2) % 4 F 2 % K I Mean annual lowest water level(m) ; (3)4EF-# K /M F 7. 30m &
BSEBHE S The percentage of the year that mean annual water level is lower than 7. 30m to total years(%); () BE KB/ T 7. 30m &
BERHE 4% The percentage of the year that lowest annual water level is lower than 7. 30m to total years (%) ; (5) 4 &K K /M F 7. 30m £9
453 K 4 The duration of which the lowest water level is lower than 7. 30m
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