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Comparison Between Two Field Calibration Methods of Pyranometer
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Abstract; Calibration measurements of pyranometers at the Shang Dianzi Regional GAW ( Global Atmos-
pheric Watch) Station are presented in this manuscript. The results show that the sensitivity of pyranome-
ter determined by the CM22 is very agreeable to those determined by HF cavity radiometer which is used as
a standard for pyranometers. The difference of the sensitivities determined by two standards is no more
than #20.1 )V « W' « m’, and the difference of their induced solar shortwave irradiances is generally
within £5 W « m ™%,

meter in GAW field calibration, and their calibration sensitivities satisfy with accuracy requirement of the

In summery. the portable CM22 pyranometer can be used as the reference of pyrano-

BSRN (Baseline Surface Radiation Network) operations.

Key words: calibration, pyranometer, comparison of methods

A BT 1957 47 7 A FH 4R S 0000 s 190 2ok
5l 5 sk T 16 0 25 2 7 K B4R O 09 B o 5 B 0 f5 0% R
G2 (RAE T Mk 25 I (35 4T

30T Al R T A S SR UL 2 BF SR S B
Be A A B R Z — . BfE SR A2 A 5 TR
o T SO0 SR R B . R AR
Xt M T %R 5T 3K UE 35 W (Baseline Surface Radiation
Network: BSRN) rfv £ 5 5 2 00 RS B 225k M 4 %%
PEER 22085 W o m "t X SR EE R IR bR 1 4
Xof s S S g ) 3 Y R A E B R B TR R,

K A B A SR 00 0 4 2 R AUAS I il B AR 55 5
"B F A S i AN ) 22 Ak SR e R AR R il i P A A
EATRHE D . AT 2007 4E 8 H 16—19 HAEL
) T XK AR IR 3 (407 39'NL117° 07" E,
293.3 m) X S AE BT R B RS TAE . G AR 3
Xof 8 ST 2% A Y UL 540 43 AT AT A X O R A
Bl 5 R L R DL CM22 3 R AR B 82 4 3 32 A%

x PESR R RLUE R T 2005 4 B FF 5 H (UMRE200508) % B

2008 4F 7 7 28 HULHE; 2010 4 3 7 20 H U E R

S — AR AR L AR B S R B 07 T AT 5. Email : quanjm@ ema. gov. cn



LR

Bk A A - 5 8 5 SR P R SIS R T TR Y LR

117

o R A R AR AR L
1 A% B

TEARSHE LI v, G SR e A o 2 v [ R4 R 1
AR T — WA HER H—F [ R B e 5 = A
TAESFRE CM22 (£ 060016 Fl #060017) a5 5f
Feo R HE R A 32 B2 ) DX R AR IS 3 1Y)
b 55 LI LA Bz 25 4 1 S AR 5 3R L B AT 13 S 35 B Epp-
ley SEEGZE A7 AN, Hh [ G R ) MR T A b T R
Y488 S 3 2 03 1 B I 2 DL R R AR i ) T
VERARHE SR FRW S5 T 3K XA o 08 0] 52
5.

2007 4£ 8 A 17 HFN 8 H 18 H yEAT M im g %
AR HEWL I . b ) ol 5 B 5 5 % 5 Campbell
Scientific 22 &) ) CR10X-TD R4 &5 %52, i & &
WELE 25 mV R T E0.2%., HARKRESEE
) KEITHLEY2000-20 %I 0v 2f $ 35 R 4 9 i 3 .
SR RCHE () SR AR R 1 Hazo £E I 1 43 4 1 55040 1Y)
S SAE e KAA e/ IMELFI AR HEAR 25 o X S0 S R A
WEL T F ) A IR ol g B T, L7 R 2 G B DK By
BEMAKT 30° IR BEAE 204210 C KB /NTF 5 m -
s R BN T 80 Y0 B A A T HEA TGS

2 RUHET .

SR R B PR HETT I — et H-F BRI

L 0 A0 5 U VR 1 B O A () T K PR A 2%
PR B BoR g R BT R e R RS HF
TR 2 o J VA e S 2 0 i 3% K e R 4 2 )
SRl JHE R Y o oA R A A R
8 5O AR E s R RT T R o L R B R
BE o TR AR GObR v S S R T ) R
FNFE TR PR A 25 SR i B AR T Ry
T 55 v G A 3 ) v T R LR BRIV A R A
RIRBUEZ . BRI ES Bt o % B 6 5 e
S o e o Oy 9

3 MHESE R

A2 UL 4 310K FE R b o L B H-F 78 4 %6
I A L 2 i S 2 m A e B 3R (CML22 R WL RIS S A
TIPS R D R AR Gbr E CM22 558 5 R AE b bs
M. 21 A RF A ERETE S & S
TEPGASARUE TS (19 2 U R EOH S e R R0
LERORE T =N

MEPRATAHMER 1 AEWFRHE T TR
25 SRS 2R R RO B R AR AN [ 2 Y
) R I e RS S R4S A ], PSP R A HUE R
B/ T RUE . 1 CM22 F1 CM21 5 0 K F R (.
Horp CM22 5 CM21 1) 7 8503 72 500 25 )5 A Je /)
U 1%, 8-48 AVAR G R MR 208 K, N 50 A4S
SV U LR R B R S R A CM22 385 s o o
e Y 1 S A 2 0 S BORE R B Al R KR

1 BREHRRBERBHWRELER
Table 1 Calibration results of pyranometer sensitivity
2007 4F 8 H 16 H 2007 4E 8 H 17 H ,
= Jﬁgﬁﬁi ﬂ%{z{i ‘ (21\/122(065)0‘17) %ﬁi ‘ (‘,M22(06E)()‘16) gz% ;%’i
K{H frfEm2  KME  flEW2E  KMH fefEmzE KHE  WwlER2E
PSP(20461) 9.88 9.65 0.0246 9. 64 0. 0444 9.7 0.0499 9.68 0.0333 9. 68 —2.07
PSP(2.0462)  10.46 10. 38 0.026 10. 31 0.0477 KK KK P KK 10. 38 —0.76
PSP(2.0463)  9.89 9.77 0.0253 9.76 0.0508 9.79 0.0493 9. 86 0.0372 9.78 —0.11
PSP(33734F3) 8.22 PR PR A KA K 8.15 0.0416 8.22 0.0325 8.15 —0.85
PSP(33735F3)  7.78 7.32 0.0658 7.33 0.0575 7.33 0.0653 7.31 0.5586 7.32 —5.91
CM22(060013)  9.13 9.22 0.0191 9.22 0.211 9.33 0.0463 9.32 0.007 9.28 1.59
CM22(060016)  8.88 HiE (&3 &3 o 8.96 0.0547 PRt P 8.96 0. 90
CM22(060017) 9. 24 9.34  0.0274 KRl T € €3 €3 &S 9.34 1.08
CM22(060018)  9.31 9.38 0.0275 9. 36 0.0141 9.28 0.0458 9.36 0.0246 9.33 0.21
CM22(060047) 9. 74 9.73 0. 0265 9.72 0.0362 9.73 0.0472 9.73 0.0238 9.73 —0. 10
CM21(050107)  9.01 9.08 0.0237 9.09 0.0138 9.11 0. 0454 9.1 0.0089 9.1 0.94
CM21(051469) 10 10.18  0.0289  10.16  0.0467 10.2 0.0523 10.2 0.012 10. 2
8-48(051469)  7.82 8.2 0. 1009 e P 8.2 4. 86
8-48(33779) 8. 54 8.21 0.0283 8.23 0.1471 8.2 0. 0421 8.27 0.0862 8.2 —3.98
TBQ-B(153)  12.29 11.92  0.0347  11.92  0.0385 PN A PR PR A KA 11.92  —3.01
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Table 2 Absolute errors of radiation after calibration of pyranometers
xr= 8 H 17 H 8 H 18 H
P i Jis 1A CM22(060017) Ji2gEN CM22(060016)
o X} 5 2% AT 5 22 A X} 5 2% AR 5 22 HIRORE = AR 72 HRORE = AR i 22
/W em™?2 /% /W e m™? /% /W e m™? /% /Weem? /%
CM22(060013) 1 0.1 —4.5 0.5 3.5 0.4 —6.1 0.7
CM22(050107) 1 0.1 —0.6 0.07 1.7 0.2 —6.4 0.8
CM22(060047) 0.6 0.07 0.3 0. 04 —0.8 0.1 —7.1 0.9
CM22(060018) —0.5 0.07 1.4 0.2 —9.7 1.2 —13.4 1.6
CM22(060017) 0.9 0.1 Fr e v / / / /
CM22(060016) / / / / 5.5 0.7 bR bR
CM21(051469) 0.5 0.07 0.7 0.07 2.6 0.7 —6.8 0.9
PSP(20463) —0.7 0.08 1.6 0.3 —0.5 0.09 —12.6 1.5
PSP(20462) 0.7 0.08 5.8 0.7 / / / /
PSP(20463) 3.5 0.4 1.5 0.3 5.1 0.6 —5.4 0.7
PSP(33734F3) / / / / —8.3 1 —14.8 1.5
8-48(33779) —7.4 0.8 —8.3 1 1.8 0.2 —13.6 1.6
Thq-2-B(153) 0 0 0.2 0.03 / / / /
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Fig. 1
ds of instruments at 17th August; (b) the variation of
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(a) The solar radiation measured by three

differences between CM22 with normalized values

and

rad

pyrheliometer’s vertical component and difuse
radiation with normalized value
(the normalized value is equal to cavity absolute

iometer’s vertical component and diffuse radiation)
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