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THEORETICAL STUDY OF OPTICAL PROPERTIES
OF TAIHU LAKE WATER
Cai Qiming and Yang Ping

(Nanjing Institute of Geography and Limnology, Academia Simica)

Abstract

Solar radiation is an important energy source for lakes,and
also one of the key faclors which affect the lake ecosystems.
When penetrating inlto water, Llhe sunlight provides pholosynthe-
tic energy for chloroplasl and, moreover,a fraction of the solar
radialion energy is converbted into heal which leads to a change
of waler temperature. Consequently, all these will affect the
thermal and dynamical structure of water body ecosystem,There-
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fore, either from the viewpoint of physical limnology or ecolo-
gy, the study of the transferring of solar radiation in water
body and its effects on lake ecosystem is very important.In this
paper, a theoretical model is developed to study the surface al-
bedo and light absorption in Taihu Lake.The effects of light
scattering;and absorption of suspending particales and water mole-
cules, the reflection of lake surface and bottom are taken into
consideration in the model.ln the computation,the observed data
of suspending particles are used, hence,the computed results may
be expected to be reasonable.

In the model, the distribution of suspending particles in the
water can be well fitted by the normal probability function,and
then,on the basis of the parameters of the fitted curves, the light
scattering phase function, extinclion and scattering coefficients
of the particles are computed by means of Mie theory.
Finally, by using Monte Carlo method, the lake albedo and light
absorption of water body are computed for various solar altitude,
concentration and size distribution of the particles.

The results show that when the solar altitude is high, the
effects of light scattering by suspending particles are lager and
cannot be ignored.Actually, under this circumstance the major
contribution of surface albedo comes from the multiscattering
of suspending particles. On the contrary,when solar altitude is
very low, the scattering effects of suspending particles on sur-
face albedo can be ignored.In the latter case, the surface albedo
can be simply computed by means of Fresnel’s formula. The re-
sults also show that most of the incident light will be absorbed by
water body in Taihu Lake as the solar zenith angle is between
0—70° and the concentration as well as size distribution have re-
marked effects on the surface albedo and absorption of incident
light.
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2. Quercus-Q. glauca-Castanea-Castanopsis-Gramineae 4
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L. 5—1.7m, AEH{HILATE AR A S, HaBms1.31%, HdEk £, &
Aoy B n, kSRR BEN27.45%, W LA BIER A B R, RA P & 6
B, IRTER B EFL 2R, BE. FRE. ARNR FEDERED, MY
A, WA ZFERARE, nEF X, B 0. WE £, 1B, E k.
. R, IS, R TRERAE,

3. Quercus-Q.glanca-Castanea-Sparganiumii &

MEEL.3—1.5m, Ak, HFRXER. K. RS, AWk ERAERRAE
B, ARk EE46.33 00, ARAKYIEEy PR S B2, REMREERER . F X
B KOS, AW, &, . M RE. &, BAD . B, BEHER. XA
FHEW B X, BRI B,

4. Pinus-Quercus-Q.glanca-Gramineae4l &4

HIZEL.00—1.3m, AL (9.89%) . KRk (6.92%) . FHIXHk (8.42%) A%
BIARAM Y, EhE & RVEAL, h86.26%, H—ERRMEH MDY » K &
FHAZ O EAEDER Sk S8 52, 74%, HhkEREARSHAES, A
H929.30% . BRIy A RJBHE. FIH, AEE%,

(=) K#FEWLTL

L bR 2y4m, LIE42.5m, {E MRS, 35mAk, ' ¢CMI4E K19 750 + 75
aB.P.., BfEsmakyEA (82 dhEEmp ko thsmERER, 2%EE T M bk
w LA 4 a1 by 4 A .

1. Pinus-Quercus-Gramineaefl 5 #;

HRPR42.5—38m, A AMARA R IEEy &5k by BB N58.49%, BT E L, LAt
& (20.6%), ¥Rl (18%) ShE, HAKLMHEXER (G.4%), WEGEREHR3I17%,
FE (2.13%) . DUWAHHE, WL B0, ks, k. L BEARZRF, EARHMIERS
32.13%, BRAAF (eZik2l.72%) b, BHE. 2. . BEUALK &8RPk L
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