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IRtrodllction

   Before the middle of tke 1970's, seme developed nations began to pay much attenttioR to the

effect of the thenmai discharges from pewer palnts on the eenvironment. And some international

symposiums were heid in these nations. However, Chinese expeits did not pay much atrention to

this problem untg 1978, Chinese experts began to publish some results of thermal effect oR the

environment in the aerly 1980's. [hese results provided a ascinetific basis of the regional water

temperature and conaibuted to eavaluate a erIiterion for an assessment of environmental problems

in water bodies. This repTot introduces the main achievements of these studies in Ckina.

lvaethods

    Thermai effect of the discharge from power plant on water abodies is complicated. The

researches of the tlljeimal effects in China are divided linto the following aspects:

 a. Effect of the thermal dioscharges on the physical and chemical properties of water bodies.

 b. Effect ef the theimai dlscharges on plankton community.

 c. Studies on the resistibility ef freshwater fishes to the high temperature.

 d. Studies of a whole effect of a cooling system ef power plants on environment.

  We referred some reports of foreign experts to analyses above aspects. And we also empleyed

the metkods of simulatioR tests in the laboratory beside the field studics.

Results

IRfiueBce ef thermal diseharges on water quality

   Thermal dlscharge infiulences some physical and chemical characters of water bodies. From

1980 to 1985, we studied the relationchip between temperature alld dissolved oxygen (T-DO) in

three different watef abodies where were infiuenced by a thermal discharge. ']Ihelir locations, their

envirowneRtal condition and their history oftemperature raisewere diffemt. However there was a

similaiity of a feguiar chaRge of T-DO reiationbship in these water bedies (Figuie 1). The

correlation of T-DO in eack water body was reiatively hlgh (Table 1). Thefe was a negative
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correiation of T-DO in the range from O' C to 40' C. When tke water temperature rise frorn 5 to 10'

C, the DO collcentration reduoed frem O.5 to 3.0 illgll. 'Ihe water temperature was 35' C, the DO

concentration was still more than 5.0 mgll. But tlke attengon was drawn to the DO chnage iii the

deep layer of the reservoir, whexx the water body was stratified in the wam period (Figure 2).
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Fig.2 Vertical distribution of DO
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tablel. The Correlative equation of TTDO with water temperatuie

",aterbodies coneiationecluation rvalue
Dahuofangreservoirs..

DO=l.09×lO]!(I'+56.6)-6.64 O.87

kulipaoLakc DO=:2.76×1Oi!CI-+26.n+1.5 O.95

Donhereservoir DC}=5.2×lOil(T-{-34.4)-1.25 O.98

The un-ionized ainmonia is a harmful matter for aquatic animals. rllhe study proved the content

of un-ionaiz¢d amonia increased together
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   Long-term monitor data during 15 years of Douhe reservoir where receivced the thermal

dischargos were compai ed with the data of llcaraby water abody. Statistical analysis indicated that

the thermal discharge might cause the change in contents; of some ions im the waters. 'l he contents

of these ions increased obviously after tlie operatiou of the power plant Crable 2),

Tab!e2. The change of ions contents iri Douhe reservoir

IonsandUnit A B

Mgi.(mmol/L) l.30±e.24 O.75±O.18

K.+Na.(mglL) 24.2±･l8.l.

1
}
.
6
t
h
8
.
0
.

tatalioims(mgfL) 353.2±91.r}' 274.9±-46.l

tavalbardness(mmol/L) x1.99:･-O.42 1.58t･O.27

Cl-'(mg/L) l7.90±le2 8.42i!･:l.64

SOI-(mg/L) 49.lrt51.l' IO.9i!･:13.]

CO]-(mg/L) 6.78±6.77+ ,e.72±l.g8

Ca2' (mmolL) O.98.+-O.25 O.84±e.23

Ai the centents of ions after the operation of power plant

B:the cpnteBts of iens before the operation of potver plant

': T-inspection have signalizxl difllrrenL

Effects of therrnal diseharges o.n the planktoll community

   IIhe classic stodies of the influence of temperature charige on phytoplankton coinniunity had

achieved by Cairllg(1956). in Chineg Yiintian Xie (1988) also studied on this aspect. Jin Lan

(1992) ancl liaiixi Shcng (1994) reported the successioB of the phytoplnkton community in the

proccss ef thermal eutrephication. 'Ihe author (Liallxi Sheng) colltributed mainly to the cffect of

tempexature raise en the zooplankton community. imrding to the laboratoTy study of the

tempcrature range from 20' C to 50' C, th¢ numper of the zoopiankton spccies was the largest and

its diversity index was thrfhighest in the watcr of 30' C (Table 3). But the quantity of Rowifera

(Rotatoria) was the largest in the water of 40' C (Figurc 4),and quantity ef Copepoda was the

largest in the water of 30' C (Figure 5).

    'Ihe rciationships between the dynamic chaiiges of water temperature and 2Deplankton

coinmunity were analyzcd by the PFU methed. According to tli¢ imcArdier-Wdson' s fromula of

St=Seq(1-e-GT), Oe%, Seq and G werc gottcn by using the iMinimum squarc errer inethod. The

result indicated that the colonization changed with water tempcrature (FiguTe 6, 7 aiid 8).

Table 3 The kinds and diversity inderc in diiferent water temperature

temperature℃ 20 25 30 35 38 40 42 45 50

numberofmspcie 25 29 32 22 l6 l4 l2 7 2

.quantlty l068 862 827 517 393 438 363 177 l35

S-1fLogeN 3.44 4.l4 4.61 3.36 2.51 2.I4 1.87 l.16 e.2

s/viff O.77 O.99 l.ll O.97 O.80 O.67 O.63 O.53 O.l7
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analyzed the influence of thermal discharges from a power plant on the embryonic development

ofa carp fish. Lu Wei (1989) reported the infiuence ofdifferentwatcr temperature on thegrowth

of four young fishes. LianxiSheng (1989, 1992) repoarted afshpo!u!atio dynaEnics in thewate!

bodies with the temperature rais¢. Zhcntang Wang (1989) arialyzed a popuiation dyriamies of carp

using the Lestie matTix method. All of the results indicatted athat the influence of thermal

discharges on fish was very complex. 'Ihe inf!ueRce oll fish related with a trophic niche and a

spacc niche in the whole ccosystem. It was very difficult to assess that bcnefit er hami.

However, it was certaii! that tcmp¢rature Taisc advaiiced a spawmbg period of fish (Table 4). But

thecarly spri!ig (Table5). Ac6ording to the observation ofchanges ofwater temperature, a cold

shock was a main factor which led to these rcsults.

tablo4 spaNvned roes time of carp fish in i])ouh¢ reservoir

'Lo¢ation

timepfspawnrees W.T.℃
1973 l984 l985

ttsT>3t

AT<3℃
aturewater

.reglon

endofAPR
orearlyof

MAY

l4.APR

lg.APR

23.APR

17.APR.

I5.APR.

I8.APR

19.0-20.4

16.0-l8.0

14-15.8

teabyNvater

body
ditto l7.MAY 17-19

table5 Ernbryo ecoision rate of carlp fisb in Douhe rcsrvoir

location
.

Item tlme N.W.T
I)sT>3'Ct<tsT>3'C-AT<3'CAsT<3'C

kv.T.(℃) APR. l8921.420.516.6 16.2

MAY 22.l24,s20.0i9.6 l6.4

'
p
t
t
R
(
e
)

APR. lQO

MAY. lOO

R..E.E(a/,) APR. 28.046,O7.619 l4

lvfAY 55

N. XV. T = Na tver Wa{er ternpera ture N. R. = nurnber of roes

 R, E. E.= iate ofembryonic ecoision G = gra'tn

   'I his reprot is aR outline on the studies of thermal discharges in Chaina. Much of work had

been done by the staffs of the Department of Environmental Sciiices, Nombeast No!mal University.

[lhe history of study en environmentai problems induced thc thermal dixchasigcs by a powef plant

in China is very short, Some probl¢ms stll1 need further study. After the beglinning of 1990's,

experts began to pay mor¢ attention to study the problems of a whole effect.


