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Aerosol Optical Thickness of the Atmospheric Aerosol over Taihu Lake and Its

Features: Results of In-site Measurements

RAO Jia-wang'?, MA Rong-hua', DUAN Hong-tao' , JIANG Guang-jia'*, SHANG Lin-lin"*, ZHOU Lin'*

(1. Nanjing Institute of Limnology and Geography, Chinese Academy of Sciences, Nanjing 210008, China; 2. Graduate University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the data measured in situ by an automatic sun tracking photometer ( CE-318), the aerosol optical thickness
(AOT) and the corresponding Angstrom coefficient & of the atmospheric aerosol over Taihu Lake from November 2005 to October 2010
were collected. The results showed that high values of AOT over Taihu Lake were measured in summer ( June to July) whereas low
values were detected in autumn and winter ( October to January). However, the low and high values of @ appeared in spring ( March to
April) and in autumn ( September to November) , respectively. The variations of AOT and « over Taihu Lake may be related to weather
patterns in this region. Based on the frequency distribution, AOT (500 nm) had only one peak value, with a maximum frequency of
0.4-0.6 and a yearly average value of 0. 80, accounting for 26% of the total sample. Calculated from the mean AOT (500 nm) , the
solar radiation reduction was reduced by at least 50% by the atmospheric aerosol, resulting in more turbid atmosphere in this region and
consequently heavy fog and haze. There were two peak values of the Angstrom coefficient ., with the maximum frequency ranging from
1.1-1.3 and 1. 3-1. 5 and a yearly average value of 1. 17, accounting for 30% of the total sample. Significant variations were also
observed in the daily average values of AOT (500 nm) and «, indicating the coexistence of different types of aerosols over Taihu Lake.
The mean value of AOT (500 nm) declined when « increased. To sum up, values of AOT (500 nm) over Taihu Lake changed greatly
with time, and the aerosol should be classified as an urban-industrial aerosol.

Key words: Taihu Lake; Aerosol optical thickness; Angstrém coefficient; CE-318; observational data
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Fig. 1 Location of and the observation site and the
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Moo (HAARE (£ 1) bR T AT RSB
Afytn3. 59, 11 A o HARB KL, 40
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£1 AOT(500 nm)#18) o AZE
Table 1  Monthly variations of AOT(500 nm) and «

A AOT(500 nm) a IR/ d
1 0.71 0. 37 1.18 £0.25 68
2 0.79 +0. 37 1.20 £0.22 71
3 0.82 +0. 48 1.01 £0.28 84
4 0.87 +0.42 1.0+0.28 72
5 0.87 0. 46 1.12 £0.32 93
6 1.29 +0.73 1.18 £0.19 46
7 1.0 £0.59 1.21 +£0.23 14
8 0.74 0. 58 1.26 £0.27 79
9 0. 88 0. 51 1.33 +0.18 67
10 0.80 0. 41 1.33 £0.21 95
11 0. 80 0. 56 1.28 0. 18 69
12 0.70 0. 40 1.13 +£0.23 67
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L EAERCA R E. 12 A ~ WA A b s
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HuTET A A R AR Bl o BOTEREAR.
2.2 AOT(500 nm) .Angstrom ST 154k,

F2 HRAL P BROV 2R AW 1t X 1% DU Z A0
2511 A TAIERE 2 AIRNAZE 3 A FHES
Hoah#HEZE 5 AIKE9 A FaIAEZ 9 Ada)
11 AP Al ARk Z. ¥ CE-318-A (2005 4F 9 A ~
2009 4E 10 ) fl CE-318-B(2009 4E 11 H ~2010 4
10 A) ) AOT(500 nm) Fl Angstrom S50 o {HAE H
S FR AR AR R I B, SR )5 PR X 28 H 3
HAEZETF2, NS 211 3% 2 iz 9 2005 ~2010
4E AOT(500 nm) Fl Angstrom %L o FIZETT4R1k.

WS a LI B Rt A, B 221G AOT (500
nm ) iK F 44F (1 5 R AE, 3% 5 F1 Zhang 25 Fl Guo

SR ST A R — 3 B/ IME SR AR KA
7.5 a BRI FERL A R B 2B AOT (500
nm) H¥I7E 0. 77 LU L, KT 3 A 5 2 0
AOT(#50.50) % FRIIBR T VPR R Z5b,
A=W SRS JE RIS T KA TS e R 5, 2 fifi
K FZ5 89 AOT 4K puZErh AOT (500 nm) fY
FREZEEH [ 2005 ~ 2006 4F 7 245 0L LASK , Hidy
PrlEid 4 B HE A 50% , F U ZEH AOT (500
nm) (AR LR ERR ; FAMES S a BRI ¥R &
7, PUZE AOT (500 nm) Y3t 0. 5, FE W HEIX
AR AT

o BT/ ME I I B AE B2 fe KA 6 AR B AR
BkZe. RWAFET AW L2 KR S R F /e £,
R 25 B A kL - 22 LA NORE o R
SN, PR 2 B BR, F T o BIFRE R 2E 1Y
KFHA 3 A7 11, T R L2 S ek
T HPR AR AR IR R

%2 AOT(500 nm) ( F§ AOT %R ) #1 Angstrom B3 a ST I

Table 2 Seasonal variations of AOT (500

nm) and the Angstrém parameter a

2005 ~2006 4 2006 ~2007 4

2007 ~

2008 4E 2008 ~2009 4E 2009 ~2010 4E

= AOT

a AOT @ AOT

et AOT e AOT a

£

%
=
S

0.72 +0. 39
0.80 +0. 36
0.90 +0. 68
0.89 +0. 60

1.12+£0.23 0.94 £0.47
0.86 £0.26 0.91 +0.49
1.33 £0.21 0.98 £0. 60
1.31 £0.13 0.95 +0.52

1.19 £0.21 0.76 =0.33
1.10 £0.28 0.80 0. 35
1.16 £0.27 1.59 +0.76
1.28 £0.16 0.75 =0.46

1.27 £0.22 0.52 £0.28
1.07 £0.30 0.79 =0.50
1.14 £0.26 0.94 +0.48
1.39+£0.16 0.73 =0.40

1.15£0.27 0.79 £0.39
1.14£0.28 0.77 £0.42
1.46 £0.16 0.82 +0. 54
1.24 +£0.26 0.62 +0.32

1.17 £0.21
0.94 £0.26
1.23 £0.21
1.37 £0.21

2.3 AOT(500 nm)# Angstrﬁm SRR A
2005 4E 9 H ~2010 4E 10 A AOT (500 nm) Fil
Angstrdm 7/3?& a H ﬂj{ﬁé"]%ﬁﬁﬁiﬁ( E] 3) %%EE,
AOT(500 nm) HA 1 NIE(H o A 2 DIEE. 101E 3
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