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Table 1 Max value of CN-11 type net pyrradiometers sensitivity in one day (unit : %)
S L 84001 5 : 81033 % : 84002 &5 :
HR T 1] SPN 1] PN Gl
2004-04-13 9.32 9.73 13.97 9.86 12.01 10.07
2004-04-14 3.42 4.34 5.97 4.11 4.10 4.59
2004-04-15 0.54 7.53 4.10 7.64 2.68 8.56
2004-04-16 9.50 1.65 16.97 2.42 11.83 2.30
2004-04-17 2.77 7.43 5.52 8.68 4.23 6.07
2004-04-19 7.62 6.13 13.15 5.43 8.87 4.24
2004-05-18 2.63 2.73 4.29 3.05 4.99 2.04
2004-05-19 3.22 5.93 11.23
2004-05-20 3.37 5.38 3.31 5.38 9.55 5.80
2004-05-21 4.13 5.30 7.00 5.57 6.00 5.44
2004-05-22 3.08 6.61 5.65 7.12 4.81 6.31
2004-05-24 3.33 2.64 5.59 2.34 6.53 2.76
2004-06-01 3.17 0.80 5.26 0.76 6.37 0.69
2004-06-02 2.42 5.48 3.58 5.61 4.14 4.62
2004-06-03 3.82 5.78 6.41
S ON] 9.50 9.73 16.97 9.86 12.01 10.07
*2 CN11 B iR R R BULF AN 2 v Wt m?)
Table 2 Repeatability tests of CN11 type net pyrradiometers sensitivity (unit 1 V. W-! m?)
84001 5 81033 5 84002 5
9 RBJEIE 44.7 RIBPEIFAL 45. 14 RIS IE 43.42
EBN i) EBN sl EBN 18]
2004-04-13 39.955 46.349 38.769 45.252 41.437 45.509
2004-04-16 41.060 49.336 39.490 48.234 42.860 47.802
2004-04-17 40.643 45.308 39.260 45.957 41.445 46.561
2004-04-19 40. 245 47.992 38.063 48.027 39.989 48.713
2004-05-18 40.681 46.060 41.950 45.703 44.716 46.265
2004-05-21 40.489 41.648 44.848
2004-05-22 40.723 42.974 45.970
2004-05-24 40.578 41.986 44.407
2004-06-01 40.197 41.064 44.363
2004-06-02 40. 688 41.806 44.834
2004-06-03 40.971 42.088 45.246
RIEFEN- (_K) 40.566 47.009 40. 827 46.635 43.556 46.970
s 0.329 1.629 1.631 1.391 1.981 1.278
s/_K 0. 008 0.035 0.040 0.030 0.045 0.027
T3 PIPIRHE ) R R R 4 R
Table 3 Sensitivity experiment results of two calibration methods
wihRe: BrbRle 2 P e i
e : : 1) R R 72
SN ] 7S SPN] ] REFIGH ARE EEZE
OV Wl ) v W' o) R % @V W o) @V W md) R % % / %
014 10.41 9.78 6.24 9.56 10.21 -6.58 8.2 -4.4
012 12.35 10.49 16.29 11.35 10.94 3.68 8.1 - 4.3
011 13.14 10.45 22.81 12.07 10.90 10. 19 8.1 -4.3
045 12.86 10.96 15.95 11.81 11.45 3.10 8.2 - 4.5
039 12.40 11.54 7.18 11.39 12.05 -5.63 8.1 -4.4
008 13.59 12.45 8.76 12.49 12.99 -3.92 8.1 -4.3




764

20 4%

15 % ANl AL JJ G925-97 1§+ A% i A 2 R 2K,
B PR UE AR AT 45 AR /N T 15 % 3l 2 R 2
Ko IF 2 IERTE I PRI HE 7 320 6 5t 0 il
FH B AR R AT RS e o AR R U
IR E &5 b ON- 11 VE DY o0 — 3t K )
PR 8.1 % M0 A TA] , 2 B8RS IR A 5 45 R b, CN-11
LY o — BN PN 4.4 % .

KT AR RRE 5 10 A 4w S AR A H 3R
3 R 6 3 1A A 3R T PR IR V£ 21 (1) 2 B0 X
8 F 13 HA1 17 H W KA MR E 4 2471155 . 8 H
13 H A RZ 25N B <R 28 C A2 o
B AR 18 Co SRAETRIRE A 2 min I3k 15 (1]
FR 11:59—7:19, 7% [A] 21:01 —X H 05:55.

—o— Bk

73004 .
Bl Sammtamg 3
e
530 "\-\-4\(‘;:?
\

b

ENP-1 89444050 22 014 538 1R B0 IA] 1 56 [
AR DL 1, 1 F B i 2 A B R A o 1 e O
2 W (R SR RSE T € i 2 by S b A 8 ZEL G 5 1
ER AN M SRR B . DFYS By 4 4m it 3 045 5
IR R TR) s R BE AR LI 2 TR S R AR
FRIRRE HTRRUERS LA o (1) % S AR D = L
FRAERS 2 IR S R AR e KR ZE A 8.2 % K
Vi) 75 A2 YRS Ay SR T o M 8 LA 5 11 B 5 3 1)
DA b TP e 9 Y 5 110 2 S 36 W0 L ) 48 00
N ERMBZE R 4.5 % X5 3 a3, HA
4 RERELY LA 2 GRABUAHR A——F12
6 HR HAEARMIIE 3 H L E A mZEN 11.8 %.

17 H AR e w29 C 8 i WL 2 = Bk

— Bl R brifE

FrbriEd]

: [#v N E _s0
Z 330/ 3 .! ];\ﬂ g
& [ ‘l t | 'S N B
e 4 -,
% 130} . ’ﬂ’) Iy : i 30 i
70— R L  — 1 1 S | 1 L L 1
« 2 & & 5 3 s § 8 § £ ¥ 7 8 & &
= = = 2 - £ = 7 f§ 4 8 3 g8 g8 2 8
& s & g 5 5 £ 5§ 5§ 5§ § § 5 § § §
S| L5 )|
Bl 1 2004 48 [ 13—14 H 014 S5 Axk@ bt & e
Fig. 1 Irradiance of net pyrradiometer No.014 on 13 —14 Aug 2004
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Fig.2 Irradiance of net pyrradiometer No. 045 on 13 —14 Aug 2004
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Comparisons of Two Calibration Methods for the Net Pyrradiometer

Yang Yun Lu Wenhua Fu Xigui Wang Dong Ding Lei

(Atmospheric Observation Center, China Meteorological A dministration, Beijing 100081)

Abstract

China doesn’t conduct operational observations of net radiation until the 1990s, when the remote de-
tection for radiation is applied. Temporary reference standard for the net pyrradiometers is based on 3 CN-
11 type net pyrradiometers which are imported from Japan in 1980. The structures of CN-11 net pyrradi-
ometers and homemade pyrradiometers are of the same. The inductive parts consist of the thermopile and
two black inductive surfaces. The black inductive surface can receive the whole wave-band radiation with
the wavelength 0.3 —100 Em. The upper inductive surface receives the whole radiation from the sky and
the lower surface receives the radiation from the earth surface. The net pyrradiometer is more complex
than other radiometers because of two inductive surfaces and the broad range of received radiation. To stop
wind and protect the inductive surface , a polyvinyl film cover is installed. But the measuring uncertainty is
increased by it because the film cover is difficult to clean and keep sealed, while it gets distorted and aging
easily.

According to the suggestions of WMO , two pyrgeometers (CG4) and two pyranometers (PSP) are
used together as the new standard group. Under different environment conditions, six working net pyrra-
diometers are calibrated using four components method as well as the CN-11 type pyrradiometer standard
group and the results are analyzed. Experiments are conducted to provide scientific basis for the updating
of standard group , through which the relationship between the new standard group and the old standard
group in the calibration environment are found out. The random error of the results using the new standard
group is calculated. Analysis suggests the measuring accuracy can be improved 9.2 % than before in day-
time and 5.2 % at night after using the new standard group. The data of the net pyrradiometers calibrated
by the new standard group prove to be closer to the true value.

In September 2005, two C(4 type pyrgeometers are traced to the infrared radiation standard of World
Radiation Center (WRC). The new net pyrradiometer calibration regulation is established in 2006. China
Meteorological Administration has taken the combination of the two pyrgeometers (CG4) and two pyrano-
meters (PSP) as the formal standard group of net pyrradiometers since 1 January 2007. It is proved that u-
sing the new standard group could ensure the transfer of the radiation value reliable and raise the measur-

ing accuracy for net radiation in China.

Key words : net radiation ; standard group ; sensitivity ; uncertainty



