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Abstract; Numerous large lakes and reservoirs are distributed in the Tibetan Plateau. Because of the adverse environment, studies
for optical absorption property in lakes and especially the diffuse attenuation of photosynthetic active radiation (K;(PAR)) are
quite limited. Here we present multiple absorption characteristics of optically active constituents and K;( PAR) collected from 13
alpine lakes in 2014 and 2015, and analyze the relationship between K;( PAR) and various optically active constituents. The re-
sults revealed that the absorption coefficient of total suspended matter (TSM) was less than 0.14 m™" which was low within 400—
700 nm. The absorption coefficients of chromophoric dissolved organic matter (CDOM) in 355 nm reached a peak of 1.23 m™! and
achieved 0 approximately in the bottom. Algal absorption was not obvious in Tibetan lakes and reservoirs, and the dominant absorp-
tion constituent varied among Bam Co, Gering Co and Pangong Co. The absorption of CDOM was dominated for the total absorption
in Bam Co, while the total absorption of Gering Co and Pangong Co was dominated by the absorption of non-algal particles. Mean

value of Ky(PAR) was 0.26 m™" which was low in all sites compared to the existed research results of K;(PAR) in several lakes
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and reservoirs, and the maximum and minimum of K,(PAR) were observed in Lake Keluke (1.17 m™") and Lake Puma Yumco
(0.10 m™") , respectively. Significant correlation existed between K;( PAR) and secchi disk depth, and it was also found between
K4(PAR) and CDOM dramatically. Correlation between K;( PAR) and chlorophyll-a was not so conspicuous, and K;(PAR) was
not in good agreement with TSM.

Keywords: Tibetan Plateau; optically active constituents; optical absorption properties; diffuse attenuation of photosynthetic

active radiation
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Fig.1 Location of study area and distribution of sampling sites
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Tab.1 Results of K;(PAR) value in sampling sites

K4(PAR) /m™!
W2 R SRAE R ELN
¥iE brifi2: RME H/ME
M4l 0.200 - 0.230 0.170 2
23] 0.120 0.012 0.140 0.100 7
PR 0.180 0.030 0.220 0.160 3
e LA 0.110 — 0.120 0.100 2
CIESRRt ] 0.670 0.303 1.170 0.440 5
0 0.260 0.024 0.280 0.240 3
RN 0.120 0.006 0.130 0.120 3
RS 0.160 — 0.230 0.150 2
Jo 2K g 0.400 0.031 0.460 0.360 11
MR 0.120 0.002 0.122 0.118 3
L 0.159 0.003 0.161 0.156 3
PR 0.153 0.002 0.156 0.152 3
FESR 0.170 — — - 1
B 0.260 0.197 1.170 0.100 48
2 FRIFWIE K (PAR) MAHSCHITR 45 5%
Tab.2 Existing results of K;( PAR) researches in several lakes and reservoirs
WgE X PILS R A IR ] Ky(PAR) /m™! b/ 3/
ZRACHLIX 20 A~ UL 2 2015 4F 4 A—20154E9 A 0.47~13.93 SCik[22]
AR K =X b 2004 4£ 10 H 20 H 0.87~12.43 SCHR[S]
2004 4E 10 H 29 H 4.42+2.64

AETR ) g L X IR 2008 4E3 A 5 H 0.55~10.71 SCHR[23]

VAL 80 S X PR — 0.14 SCiik[ 24]

PETE 2 0t B b X T 2014 4F- 4.7 11 A A 0.42~1.45 SCHR[25]

201541 A
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Fig.2 Absorption coefficient of total suspended matter in sampling sites
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Fig.4 Absorption coefficient of optically constituents in water of Bam Co, Gering Co and Pangong Co
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Fig.5 Contribution of various optically active constituents to the total
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absorption in water of Bam Co, Gering Co and Pangong Co

2.3 K,(PAR) 5iZEEXES

B W] BE SR BB A SR GHE K s Wl ) 4208 A, — i W) 88 38 v T DR A DG TE AR IR v s D48 e ik
FRBEBIN, T35 W] BERAR, W R 6 A AR R oyl b e 0l R AR 1 XA B i Oy 5.540+2.660 m.
FrLAE W RS K (PAR) #32 B 7K 4 rh &G 25 0 P 5T (4 52 A, A1 B8 0% 3RS G TE K A4 v 0 syl PR 8. 38 1)
J 5 K,(PAR) B SCHE 2R ARG AT LA FoR R

K,(PAR) = f/SD (7)

AN 2B AEMR G R I, BN R 5 X, f W] LA S R A BB, AR 20 (7) 857 BT SR o5 i3 B
5 K,(PAR) Y C R (K 6a) il it R PEIA 45 R & B E S K, (PAR) BMICHE RF, R 58] T 0.9 L)
b A R AR S ER 1.19.
2.4 K,(PAR) 53%iE Y RHEX DT
2.4.1 K,(PAR) 5 Chl.a 3k JE 48 % AT EEST A RAE A K, (PAR) 5% 07 Chl.a ¥R 56 5. TREEUL
WA A2 | ERSR T BT SR A T 38R A — R B b PT ARSI A Sy a5 32 WP R 3R 0 S S 5
M AR B TR PR AN 22, O T S i TR A B A 8 A 8L S W SIOO R 22, BB A T N2 30 540 1)
B4 I DL, EAR T T H AR X AN B K (PAR) 5 HAb 2206 M) i S i A7 2R (A

K,(PAR) 5H: Chl.a e TR MEAA G B RP 355 0.5 L1 (18] 6b) , RAE AR K,(PAR) 5 Chl.a
Z A EA 5 AR DA
242 K(PAR) 5 % B F B Ayt Ak A0 K (PAR) 5 S B 0F BUR VR (TSM) AT &ML 5 &
PR, RS TSM 53 K, (PAR) 1345 W1 8 AOAR G, R® AT 0.23 (14 6¢).
2.4.3 K,(PAR) 5 CDOM #y 48 3% M 447 X K,(PAR) 53%kE & CDOM 7 355 nm AR UL Z L acpon (355)
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