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The Compound Effect of Disastrous Floods in Dongting Lake on

Concurrence of Ecological Disasters
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Abstract : Disastrous flood,in the light of systems analysis of disaster,is one of the most active and sense-
tive factors for natural disasters. The analysis for the highest water level,flow quantity of peak flood and
flooding disaster-caused area at Chenlingji Hydrometric Station of Dongting Lake in the years of 1950 to
1999 has shown that disastrous flood of Dongting Lake concurred in high frequency and with huge energy
dissemination and strong capacity of sand transportation and that the floods are direct and/or indirect fac-
tors for inducing ecological disaster such as waterlogging.rat plague,snail breeding (only host of blood
fluke)soil deterioration,water pollution and so on.

Carring quantities of sand. suspended substance with harmful solute, disastrous floods pour into
Dongting Lake and form 4 ecological disastrous chains: (1) disastrous floods — collapse of dike and/or
dams,burst of floods,and waterlogging—>water pollution; (2)disastrous flood—soil loss—silt deposit—soil
deterioration; (3)silt deposit—>wetland swelling ,hydrophyte rampancy—ecological disfunction of lakes; (4)
wetland swelling—snail breeding.rat plague. Viewing the situation as a whole,the formation process of all
ecological disastrous chains originate from disastrous flooding,and indicate the flooding is the cause of con-
currence of ecological disasters.

On the other hand,disastrous flooding contribute significantly to the compound impact of concurrence
of ecological disaster. And obviously this compound impact is the results of mechanical blocking of wetland
for water and sand.flow weakening and silt deposit of hydrophyte and waterlogging of Yangtse flood and
cause vicious circling of flooding ,silt deposit,wetland swelling and concurrence of ecological disasters. Con-
sequently.the repeated burst of flooding accelerate the depositing of silt and naturally swelling of wetland

and increase the capacity of disastrous floods.furthermore,amplify the disaster caused energy for every fac-
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tors of ecological disaster community.

Based on the analysis of hydrological data at Chenlingji of Dongting Lake,this paper fully investigates
the disastrous flood and its disaster-caused capacity,and then explores the complex ralation between disas-
trous floods and concurrence of ecological disasters. Finally ,the compound interaction and effect of the con-
currence of ecological disasters due to disastrous flood in Dongting Lake area are discussed in details by
theory of systems analysis for disaster community.

As every ecological disaster-caused factor is amplified by flooding,its serious long-term hazard to the
social economy and resource environment will continue in consequence of higher frequency of flooding.
longer time of flooding,larger area of sandy soil,faster breeding of snails,more serious rat plague,more
pollutions of waters and more weakening of aquatic resources. Hence,the importance of harnessing and de-
velopment of the Dongting Lake is to efficiently control the water and sand poured into the Lake.

Key words :disastrous flood; silt deposit;ecological disaster commmunity
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Table 1 The grades of 1950~ 1999 disastrous floods in Dongting Lake area
Year 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962
H, 30.87 31.01 32.78 29.85 34.55 32.06 31.15 31.52 31.44 30.23 29.66 29.70 33.18
N 5.2 1.4 6.9 — 9.4 5.6 2.7 4.2 3.9 — — — 7.6
Year 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
H, 29.97 33.50 30.12 30.57 31.99 33.79 33.56 32.60 29.89 28.26 33.05 32.51 30.68
N — 8.0 2.5 — 5.4 8.4 8.1 6.6 — — 7.4 6.5 —
Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
H, 32.86 32.14 30.13 31.35 33.71 31.71 32.37 34.21 31.68 30.50 30.98 32.03 33.80
N 7.1 5.7 — 3.6 8.3 4.7 6.2 9.0 4.7 — — 5.5 8.4
Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Hm 32.54 32,64 33.52 32.15 33.04 30.24 33.68 35.31 31.11 35.94 35.68
N 6.5 6.7 8.1 5.8 7.3 8.3 0.2 2.4 10.8  10.6
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Fig. 1 Relations between disastrous f{lood and ecologi-
cal disaster network structure
(DFlooding burst,Oncomelania hupensis breeding ,
(3) Emironmental deterioration, 1) Water and soil ero-
sion,
(5) Wetland swelling, ® Rat breeding, (7) Disastrous
flooding , ® Siltdeposit, © Land deterioration, (0 Water

pollution,@DLake shrinking,(2Resources exhausting
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Fig. 2 The compound force and effect of disastrous flood in Dongting Lake area to the concurrence of ecological
disasters

(DInput of flood and silt peaks from three channels diverting Jinjiang River, @ Total peak inputs to the lake,3)In-
put of flood and silt peaks from four rivers,@Flood flow slowing down and its silt-carrying capacity weakening,(®)
Silt deposit, ® Types of silt deposit, (@ River deposit, ®Flood channel deposit,®lake deposit,10Silt deposit, (D
Motive power (e. g. lake flow,stormy waves)weakening, (2Flood peaks meeting or missing, (3 Hydraphyte breed-
ing , () Oncomelaria-hupensis-occupied areas growing, (5Flood and silt discharge reducing, 10 Formation of shoals
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and islets,(7Sand shoals and islets,(8Grass occupied shoals and islets,(9Reed-occupied shoals and islets, 20 For-

est-occupied shoals and is, @D Aggraating disaster, @ Land deterioration, @) Rat breeding, 2) Voyage breaking, @

Lake shrinking, @) Disaster increasing and worsening, @) Wetland swelling , 2 Ecological function deterioration, 29
Wetland sand-blocking, 80 Floodwater-passing capacity weakening, 6D Flood level increasing, 62 Torrential rain
runoff converging,@)Flood enlarging,3)Water levd rising, 8 Flooding period prolonged,©Polution of the quality

of water
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Table 2 Disaster statistics of 1991~ 1999 floods in dikes and polders of Dongting Lake area
0 @ ® @ © X10° > @ @
(m) (X10'hm?) (X10'hm?) (xX10t ) ()
1991 33.52 17. 41 9.62 8.42 5. 36 3.06 287.32 52
1993 33.04 31.50 14. 42 11. 84 7.90 3.94 436. 35 48
1995 33.68 42.82 28.10 48.56 30. 61 17.95 599.11 92
1996 35.31 47. 80 25.24 152. 14 85. 94 66. 20 672. 44 107
1998 35. 94 38.58 28.76 88. 81 51. 85 36. 96 757. 30 184
1999 35.68 16. 28 8. 37 15. 60 4.6 11. 00 235.90 —

(DYear of serious flooding disaster, @ Highest water level, (3) Disaster area, @) Disaster-caused area, (5 Direct economic

loss , @ Disaster-hit population,@Death population

4.2 )
; 55409hm?, 3 (hm?)
. . D) Table 3 Chang statistics of soil being sandy of Dongting
5 5 1949 Lack area
21230hm?, 62.1% 451. 7Thm® ()@ 1gag © 19497 1961~ 1971~ 1991~
. — 1960 1_970 1990 1997
Y 25802 26371 35323 43988 44249
. () 392. 5hm’ W 0 0 599 5312 8170
234. 3hm?, 34179 38530 45843 44848 55409
900 42%, 68600hm? (D Before 1949, @ Period, @ Fixed and semi-fixed sand
.18800hm? .542. Skm 1279. Skm land , @Forest-and-grass-planted sand land,® Total area.
, 2.01x10%
4.3 )
1995 : 7.84%
22.53% ., 11.24%,
9.32%  2.49%, 1992 2.1%,171996 174146. 02hm?,
104316 6624 (  4),1996 145 , 1995 3061. 5hm?,
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Table 4 Prevalent status of Schistosoma japonicum and the snail area in Dongting Lake region in 1996

/hm?® ® / @®
® ©
5 © @ ° / b / 0 i

@ @)
B 47319.44  27227.11 44596.73 60 704 1139776 42375 21126 21249 1996
©69852. 21 3325.94 66525.27 133 1171 1361433 30064 16719 13345 2750
7 56975.37 569.77 56405. 60 56 650 864599 31877 19612 12265 1908
" 17416. 02 6618.42 167527.61 249 2525 3365808 104316 57547 46859 6624

A

(DArea, @ Snail-distributed area,@)Schistosoma japonicum prevalence , @) Patient number, ) Total , ©)In-yuanzi(coffer) , (@)
Out-of-yuanzi(coffer) , ® Township, © Village , 10 Population, (D Total , (2 Discovered in the year (1996) ,(3Discovered be-

fore the year,(DPatient in an advance stage,()Changde, 6 Yueyang,(?Yiyang .08 Total
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