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o OE: AAGZE RS 2015~2018 69 K ek F4+, £ % Langley % € A7 g A ah L,
AR ETFHEFNSTFHERRT EARETONB TR, 2T BLR LB T B EA
Angstrom JE K 45509 TALRAE, AP LR A : (1) A Langley = AL B 347 A7 R agiR 28K,
FINBE Tk AT E5, F2 0N E TAMEL S, A2k T Langley % £ ARAE S K
A E AL (2) BE MR AERAF B A B RACEIL S AAAFAE: FAEA | ESA T A WA Ay A
T 2% AR IR R RAK (3.55%), W AR I A R & (34.25%); (3) 500 nm AR KT R E T HMA
0.60+0.36, 0.59+0.33, 0.62+0.40, 0.68+0.36, A EAK A A Z 69 F ¥ TAAA S, Angstrom K K354 5
HHEEEE R K (1.06£0.33), K3 % (0.81£0.32).
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Abstract: On the base of Langley method, a more reliable instrument calibration coefficient was obtained after
the expected average and fitting average method were used, and the spatiotemporal characteristics of aerosol
optical depth(AOD) and Angstrom wavelength exponent were analyzed using observations of sky radiometer at
Xi'an University of Technology from 2015 to 2018. Results revealed that: (1) Only the Langley method is used to
calibrate the instrument. The error is large. After the introduction of the expected average method and the fitted
average method, the instrument calibration value obtained is more reasonable, effectively solving the problem of
large fluctuations in the legal value of the Langley legal calibration value; (2) the diurnal variation of aerosol
optical depth has 5 types: flat type, ascending type, descending type, convex type, and concave type, respectively.
The frequency of flat type is lowest, 3.55%, and concave type is highest, 34.25%; (3) the seasonal variation of
aerosol optical depth at 550 nm wavelength showed spring and summer are lower, and autumn and winter are
higher, with the average values: 0.60+0.36, 0.59+0.33, 0.62+0.40, 0.68+0.36, respectively. Moreover, Angstrom
wavelength exponent have a highest value in summer (1.06+0.33), and have a lowest value in spring
(0.81£0.32).espectively. Moreover, Angstrdm wavelength exponent have a highest value in summer (1.06+0.33),
and have a lowest value in spring (0.81+0.32).al variation of aerosol optical depth at 550 nm wavelength showed

spring and summer are lower, and autumn and winter are higher, with the average values: 0.60+£0.36, 0.59+0.33,
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0.62+0.40, 0.68+0.36, respectively. Moreover, Angstrdm wavelength exponent have a highest value in summer

(1.06+0.33), and have a lowest value in spring (0.81+0.32).

Key words: sky radiometer calibration;

0 3

KA BIEE RN S BIE T H M4
P A AR IE LU — D 2 AR R . R
FIE 0% L 22 R[] 42 52 ) b SR G W RE LSS A, T
AR VE IR 2R Z A0 A IR i T g
(1 =AY, R T R AN R 2 —C 7,
T UG b X I B i T TR, R e
PG Ul DX A 2 R P B 0L DU AN 5 A A
BB X,

A M 2 T B A O A T s 2 e v e AR
), H AT T B 3 AL 4 R SRR T AL R
SR Hor, K BHSE EE TR S B RS Y d B A I
HER ) 8 BT B, B 8 R AE B R AR
B OB, DR IIE TR R R
PRI, R PHOIE B2 S A 4400 RS2 TR 2 7 A 2 SR
WP RE EXEENIEM ., (AR, FEKEEETT
VRIS 18] (1 HERS AR ACIRBL I 52 ), Hobre REUS &4
AN R B 14 A5 Ak, DT 52 ) ORS00 5090 10 5 f e v .
U, X R A FR AT VAT W A, SRR L e i
PR IE A5 Ah G2 RARE S T8  i 4200,

SCHP R PG 2 B TR 28 R A B ST 2015~2018
AE AT RO S04 , 76 Langley 5 bR A JERE E 2R FH
ZEOF- B R G ST S50 Y AR AT B IR B AR E X
i BB, T SO AU I 2 R B R K
B, B A5 B VG 22 M DXV ' TR N K 4 B
ARRRFE, DTTAT Bl 50 4 b 1 i S JE X 78 4 1 X
RAFREE . AL

[l

1 UFBERR

FIFH Langley 75 Jf- 45 4 B 4258 5 U0 0 45040 , 16
P B 25 10 B 25 RS0 R PR B o A7 8 A 2,
B 1 TR N 2015 45 454N B 18 K b fEL 70 A7 15 10
(AR 3 (SO [ b 1), [ v Ale AR 3R 78 b H 3, 0
HebR s bR, AR A5 Rom AR B . i B AT
I, 2015 AF AR B I R A AR E bR H 2 A R K%
5o SEFRETE 400~1 020 nm Y AT DG F 5 21 4h 6%

aerosol optical depth;

Angstrom wavelength exponent

B Ak sh K, 340, 380 nm I BB Ak itk sh#5 /)N, %k
it LA AR oy, U AN ) 8 A (B AT DR 21 410 B
UMK o (R R 4598 DA [R] I8 B A B 1) ~F- 3
(B bR v 22 (&1 2) tml LLA HY, 78 S0 A 7 A4S 0 Bt
H1, 400~1 020 nm i Bt /9 b5 #E 22 W1 2 K T 340 nm
F1 380 nms,

3.5<10° —— 340 nm == 380 nm —+- 400 nm =500 nm
675 nm —— 870 nm —=-1 020 nm
3.0x10™* .
Zosx104) N
8 VWi N v\
£ 5 0x10¢ ALV /\ \ /N
.‘5 1.5x10 \N f\’/\“'x_.
5
& 1.0x10
0.5x107 W
0x10™*
2 4 6 8 10 12 14 16 18
Day

1 45 H S BOE bR E M O
Fig.1 Distributional characteristics of calibration values of each

wavelength and every day

3.5x10

3.0x10*

et
o W
X X
= =
o o
IS IS

10n constants

1.5x10™*

Calibrat;

1.0x10™*

0.5x10™*

0x107*

340 380 400 500 675 870 1020
Wavelength/nm

Kl 2 B BOEFRMER AL IX [ 2

Fig.2 Range distribution of calibration values of each wavelength

L BT, 5 A AT R A I R — KA E A,
SO RO RO R BORIR 22 o T AT R A 7 2
e LK G 4 R F BB E bR, (HIZJ7 I A RESE
BRHLR IR 22 150 o

SC AP IR G R S A T S A A Al L, R 3

20190404-2



s Gk A2

% 64

www.irla.cn

% 49 A

B HTE A T 0 bR (AT IR, AR AR
BRRG 0 F R E RS B FR . P 3 S B 34k
SUA B A B (UL 500, 675 nm i BE A 4],
At Y B2 PRI ) 7 o L 1 T A 5, L o i 2 i A
(14 31 B0 A 4005 S 359 7 A 81 1) e AR R e v B, Sk T 7
£ DX 358 Ay 00 BRSP4 0k T e A i L, £ 6805 T8 )
WA E VAR E . B 4 I 5 A
S A O e S A B Y E AR BE S hR S, i T

3.0x10*

(a) " 2500 nm --- Fitting Test m Ave

2.8x107 | a

[N}
=
X
—_
=
IS
-

24104}

IS
[

N
o
X
=
o

2.0x10™ -

Calibration constants

1.8x10

1.6x107*

1.4x10

1, AT T AR 8 X 25 AN K, AHL 26 0o B T
Je B AN B A o 22 W) AR /0N, I R A 1Y B R
JE B 8 /N, T HAE 400~1 020 nm % BE . AN 1 AT
I, WP B 2 I BOE PR E AR E 2208/ T 39.5%~
86.8%, 117 40 B2 - 243 0k (i A v 22 0/ 1 68.1%~86.8%,
i W 07 U A 3 X 3 2 38 B 1) A A HL A AR R R
Wil o fHSATE R, 7E R I B B K0k L 51 24
TR AR 22 5 /0N, 0 B U B P 2495 14 O e AR HE L

3.5x10
(b) = 675 nm --- Fitting Test = Ave

2306107 | ot S
& .
8 . . .
£ a .
= 25x104 . LI
O .

2.0x10*

P 3 Mgt R EME S E MBS IR RS R (RIS 115 B TR, SEE 193 B R ER; (a) 500 nm, (b) 675 nm)
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4.0x10™ " - - - -
(a) -m First data -# Fitting Test
3.5x107*

S
= 2.0x107* |

0.5x107 + |

340 380 400 500 675 870 1020

Wavelength/nm

nts

£030%10|

f=]
2 0.20x107* |
g
= 0.15%107* |
<

© 0.10%10 |

0.40x104 (b) -=- First data -~ Fitting Test
. X I

0.35x107* |

=
8 0.25x10* |

0.05%10°4 |
340 380 400 500 675 870 1020
Wavelength/nm

Pl 4 2 BOE FRETETTE T-2IMH (2) SHRMEZE (b) 951 L
Fig.4 Mean value (a) and standard deviation (b) of calibration values of each wavelength before and after data screening
&1 PEFYEENS THRNRRREREREE (BN EE]) B3
Tab.1 Standard deviation and its improved percentage of calibration values derived from the fitting and

expectation method at each wavelength

Method 340 nm 380 nm 400 nm 500 nm 675 nm 870 nm 1 020 nm
Fitting method 0.016(40.7) 0.026(39.5) 0.129(43.7) 0.195(50.5) 0.167(55.9) 0.073(65.4) 0.026(86.8)
Expectation method 0.008(70.3) 0.009(79.1) 0.038(83.4) 0.092(76.6) 0.121(68.1) 0.055(73.9) 0.026(86.8)
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Tab.2 Effective days and samples of every month from POM-02 (Feb. 2015 — Mar. 2018)

Month 1 2 3 4 5 6 7 8 9 10 11 12
Effective days 18 57 21 25 41 49 57 18 3 8 4 13
Effective samples 217 1322 614 839 949 900 1403 630 44 86 12 166
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(a) 2015/07/24 (b) 2015/12/27 (c) 2015/12/29
0.8 1 0.8 0.8 1
£ 0.6 1 £ 0.6 £ 0.6
g g g
< 04 < 04 < 04
0 - - - - : 0 0 : - . .
6 8 10 12 14 16 18 8 10 12 14 16 8 10 12 14 16 18
Hour Hour Hour
1.0 1.0
(d) 2016/02/02 (e) 2016/02/15
0.8 1 0.8 1
£ 0.6 1 £ 0.6
g g
< 04 1 < 04
0.2 1 0.2
0 0 - . s .
8 10 12 14 16 18 8 10 12 14 16 18
Hour Hour
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Fig.5 Diurnal variation types of AOD(500 nm). (a) Flat type, (b) ascending type, (c) descending type, (d) concave type, (e) convex type
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