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Variation of Spectrum of Photosynthesis Available Radiation Absorbed by

Underwater Optical Medium with Depth in Lake Taihu in Summer

ZHAO Qiao-hua' » QIN Bo-qiang’

(1. College of Remote Sensing, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. Nanjing Institute of
Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Normalized spectrum of photosynthesis available radiation (PARD, which was absorbed by all kinds of medium per unit volume of
water at different depths; was calculated by the data from downward and upward irradiance and absorption coefficients of phytoplankton, non-
algae particles and chromophoric dissolved organic matter (CDOM) in 41 locations in Lake Taihu from July 29 to August 1, 2006. The results
showed that there were two peaks at about 450 nm and 675 nm in the normalized spectrum of PAR absorbed by phytoplankton per unit volume
of waters respectively. With the increasing of the depth, the peak at about 450 nm gradually weakened> and red-shift appeared from 450 nm.
The above phenomena were much more obvious in the algae-type zone and the center of Lake Taihu. The PAR absorbed by phytoplankton per
unit volume of water was shift to 600-700 nm which mainly originated from 400-500 nm to 600-700 nm. The transitional speed was slower in the
grass-type zone but it was faster in Meiliang Bay( algae-type zone)and the center of Lake Taihu. In the above water; the PAR absorbed by non-
algae particles per unit volume of water mainly originated from 400-500 nm, but energy source gradually shifted to 500-600 nm with the
increasing of depth. The variable characteristics of normalized spectrum of PAR absorbed by CDOM per unit volume of water were similar to
that of non-algae particles. However; the advantage in grass-type zone which CDOM per unit volume of water absorbed PAR between 500 and
600 nm was less significant than that of non-algae particles per unit volume of water.

Key words: irradiance: photosynthesis available radiance( PAR); normalized spectrum; Lake Taihu
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Fig.1 Distribution of sampling stations
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Table 1 Linear relative coefficients between the irradiance

measured and the irradiance by exponential decay fitting

il A RCKy) R(K,) Rﬁf]
/m*s
15 0.9758 0.9893 3.8
25 0.9863 0.962 8 3
3% 0.9022 0.9778 3.6
45 0.996 8 0.9899 4
5% 0.991 4 0.9873 3.9
65 0.990 1 0.9537 3.6
75 0.9908 0.9883 3.2
85 0.9906 0.9207 3.7
95 0.9514 0.9756 3.4
105 0.9288 0.9873 3.0
15 0.998 2 0.9839 3.4
2% 0.9589 0.9922 3.3
135 0.986 4 0.999 1 2.4
145 0.9959 0.9965 2.1
15% 0.989 8 0.999 7 2.7
16 5 0.996 4 0.991 4 2.4
175 0.9935 0.990 8 4.3
18 % 0.9953 0.9917 4.8
195 0.9803 0.9933 4.3
20 5 0.9806 0.991 4 4.9
30 5 0.9275 0.9878 4.1
319 0.9873 0.9735 2.7
2T 0.9783 0.9709 0
35 0.9977 0.989 1 0
345 0.996 8 0.9576 2.8
355 0.9939 0.9885 2.7
365 0.9976 0.9986 2.6
37 % 0.956 4 0.989 8 3.2
38 0.9962 0.999 2.7
395 0.997 8 0.9986 2.6
40 5 0.9975 0.9959 3.7
41 %5 0.998 1 0.996 7 2.4
0ns 0.9787 0.9976 3.4
435 0.9937 0.9893 3.6
44 5 0.99 5 0.9852 2.5
455 0.996 0 0.9925 2.5
46 5 0.9818 0.9739 2.9
47 %5 0.9929 0.9702 3.7
485 0.9922 0.971 4 4.1
49 5 0.9853 0.975 4 2.7
50 0.996 1 0.9817 4.1
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Fig.2  Normalized spectrum of PAR absorbed by algae

S T PRI W S R i U A 3R 2 SRR KA
TFITERE ) AR IR 206 5 A7 2850 S A A 1 7 52 P
U450 nm T 675 nm) , {55 75730 AR 40 B0 W AL 2 8%
TEME A AR (2R3 a7 2 AN 3L (R WROC g, 23 531
436 nm F1 675 nm, H AT 58 TG #1735 225
AICU H B AR 7K AR 2, PRI ) 3R B 436 nm
% A e s B A5 25 R0 CDOML AT 55 4%, i 149 9
AR TR U T S6F I (1) 9 A 436 nm 3T E] 450 nm /¢
475110 675 nm FIUE 0 N 1R 9 K I F R R A2 e . @ Bl
FREI )N I — 0 AR f, A b A IO 6 RE
FEEAE I HE— 20 o, B A 1) e 2 i 8 T 3 ik
PRAFDGT e e, AT b A 7 7 U0 A 420 T R L R BB AR
PRI T, & 3RELAT 400 ~ 500 nm A8 5 BH IR 5 5 0
R TR S ORL A AT CDOM X K 38 1) T
WA AR % 595 & 3R EXIP) 600 ~ 700 nm ] i 5 Fifi
IR P S YR AT, R 17 Bt A 8 TR 3 00, V7 e AL T 3R
HSLPH) o 00 A D't A7 205 S e o ) B A ke 80N, T
K600 ~ 700 nm) I HE T v bLH B R O, B
AR R A T 7 7 30 Ak ) DR A 93 559 L8 38 1) K [
iI%.

[, b B R3] X IR 3 8 UR ) J cDOM
B AR, WRSCE FH A LA DX 55 C L3R 2D, PRI T

77K AR P B IR 1) 38 A G A 2k S B R
AT, T 7 S Y ) 8 R X —— A RV, AR
PR, BT DL S I HE SR R U I e R AR A ok
(GNR IS4 ol = N R A R S 57 N
2.2 AEBEESEBURLYI R BUOG G A 2805 S b HE AL 35 B
R AR AL

TEIKAR RS2, B KA o A8 2R RORL ) SR O
G A RS PR U TS B IR AR R e I FR S
8 FALT RSSO (R W S R B | H B R (1)
B0, AE RGP AL R ZEETE 400 ~ 500 nm), 1% SR
B, M 500 ~ 600 nm BB 1% TF I RO )
U, H AU Y KA AT LA I % (UL I 2D, 3 B
522 )25 ST K A v R S8 S ORE A BT RO 1 D6 5 3K
HR I T2 400 ~ 500 nm L BEAE IR EE I HE 0,
KA R Y B S SR IR AR R TR T e T S (1) 1%
BB RE AR gk R KK (600 ~ 700 nm)7E
KA P SRR X B8 0, SR 1T E T A i 2R ORL ) X 14
B BURS W R BB/ 5 T RA I IR S0 2z B D i
HAHXT /N T AE 500 ~ 600 nm, =JF 5 28 WUk ) (1)
S WS 2R 00T i S 11 S kR e L e A 15 o R 1) 38
I A% B R B AE 25 VR B BT 508 Wi 45 LUA L

AR AR AR SR BT X, B 7K A v | 2R SR



1334 7N 58

B o 30 &

(G A7 R S s A 1% 2 TR) AR A7 AN A PR AR AL -
FETLHIX AR 500 ~ 600 nm HIALFd5 B 2, (H e 3%
BEA R AL 3Ca) 1, Wl X IR 2, Bl 5 A2 5T T
T AR PRI DX TR REAE 22 e AN AL R 0 B (2L 3 (b))
3Ce) 1, M AE AL X, 500 ~ 600 nm I & F &
MR 2P 58 AR B8, HAZ A USRI 400 ~ 450 nm I fig
ot B IR S SR A3 AR A 1, U A 120 X AR 2 L
BT 7K AR A SRR P 3R X 8 B 1 e R AR G G
b B AEAEAR B AR LA X B 68, 2 i T
AR FOR 238 B O B A 280 S SR U AL e i X 2>

— 10 cm
----20 cm

N
n
T

(a) MR 3N ~

L L | L | L L
550 600 650 700

400 450 500 550 600 650 700
K /mm

2.3 CDOM 3RIOG G A 2805 56 b AE A 15 B 2R B 1)
B

AR KR CcDOM FREX I 6 A A 8RS pr AL
T B T AR A S5 R AR ) T AR S ORI (A
2.2), WAL AR AR AE DT [ 4 () JAE Y
WIXLE 4Cd ], CDOM 3K H 500 ~ 600 nm g 5
FEPAT LA I AW 5, HL 3 (K b M AL 1% 4 6
Aab i YRS FEE I 2 Yk P R B A L 9, A BRI X R A

25

20

1.5+

P (4, 2)

1.0 -

051

0

400 450 500 550 600 650 700
25

(@ ERKX
20 %

P (4, 2)

400 450 500 550 600 650 700
#HK/mm

B 3 IERERECLEH MR RIARELIE
Fig.3 Normalized spectrum of PAR absorbed by non-algae particles
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Table 2 Mean value of water color parameters and other index in different zones of Lake Taihu

o b Chl-a TSS THL HH a,(400 nm)
Z -1 -1 -1 -1 -1
/ug*L /mg*L /mg* L /mg*L /m
1~16 101.67 67.24 42.70 24.54 5.83
17 ~20 18.06 53.78 42.43 11.35 3.2475
34 ~40 27.92 36.28 26.98 9.4 3.5757
30 ~33;41 ~50 11.73 22.16 16.18 6.01 1.9979
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P, AR T A A AR o Ak S T
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W Xof 7 (14 8 B R 82 38 I IR 2T B I %
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T (400 ~ 500 nm), {H Bt € 52 389 I, 3R BRI g =
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