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Abstract: Based on the total radiation and photosynthetically active radiation ( PAR) observations
with net radiometer ( CNR1) and quantum sensor ( Li490SB) in 4 ChinaFLUX forest sites ( Chang—
baishan Qianyanzhou Dinghushan and Xishuangbanna) in 2003-2008 this paper analyzed the
uncertainties and the radiometers performance changes in long-term and continuous field observa—
tion. The results showed that the 98% accuracy of the total radiation measured with CNR1 ( Qcygi)

could satisfy the technical criterion for the sites except Xishuangbanna where the Qg was average—
ly about 7% lower than Q,,, the radiation measured with high accuracy pyranometer CM11. For
most sites though the temperature had definite effects on the performance of CNR1 the effects
were still within the allowable range of the accuracy of the instrument. Besides temperature the
seasonal fog often occurred in tropical rain forests in Xishuangbanna also had effects on the perform—
ance of CNR1. Based on the long-term variations of PAR especially its ratio to total radiation in
the 4 sites it was found that quantum sensor ( Li490SB) had obvious performance attenuation

with the mean annual attenuation rate being about 4% . To correct the observation error caused by
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Lid90SB an attempt was made to give a post-correction of the PAR observations which could ba—
sically eliminate the quantum sensor’ s performance atienuation due to long-term field measurement.

Key words: total radiation; photosynthetically active radiation; observation error; radiometer per—

formance; ChinaFLUX.
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Table 1 Main specifications of pyranometer CM11 and
Cco / pyranometer in net radiometer CNR1 ( taken from the pyr—
: ) anometer manuals of Kipp & Zonne " )
2002 ( ChinaFLUX)
Pyranometer
8 ( 4 Specification CMI11 CNR1( CM3)
3 1 ) 310 ~2800 305 ~2800
Spectral arrange ( nm)
C0,/H,0 ( 7~14 10 ~35
) Sensitivity (wV * W' * m~2)
<5 <18
10-13 . Response time ( s)
<2 +4
Zero offsets (W * m™2)
14-15 <10 +25
’ Directional error (W * m™2)
4 (CBS) . < =
Temperature dependence of sen—
(QYZ) . ( DHS) ( XSBN) sitivity (%)
2003—2008 Non-inearity ( %) <0.6 2.5
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Overall ISO classification standard ( Medium

( High quality) quality)
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Table 2 Mean and standard deviation of Q \g,
forest sites

Ocun and K, as well as the relationship between K, and temperature in 4

Qe Qenra K, K () () R
Site (W +m32) (W +m™2) Relationship between K;( y) and temperature ( x)
CBS 468203 476+199 1. 02+0. 03 y=-0. 1498x+1. 0359 0.52
QYZ 421258 425+254 1. 03+0. 05 y=-0.2898x+1. 0879 0.34
DHS 427239 422234 1.00+0. 03 y=-0.0012x+1. 0193 0. 11
XSBN 471£157 430+139 0.93+0. 12 y=-0.0028x%+0. 1017x+0. 1049 0.47
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Fig.1 30 min-averaged daytime global radiations ( Qcyg; and Qcy;;) measured with CNR1 and CM11 respectively at 4 forest sites
(2008) .
CBS: Changbaishan; QYZ: Qianyanzhou; DHS: Dinghushan; XSBN:
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Fig.2 Variations of monthly-averaged K, in 4 forest sites ( 2003-2008) .
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Fig.3 Relationship between the K, and temperature in 4 forest sites ( 2003-2008) .
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Fig.4 Daily-average of Qqyp —Qcyi; before and after correction
for air temperature influence at Changbaishan site and Xishuang—
banna site ( 2006) .

I: Uncorrected value; 1I: Corrected value.

The same below.
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Fig.5 Variations of monthly-averaged photosynthetically active radiation ( PAR) measured with Li490SB quantum sensors in 4 forest
sites (2003-2008) .
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Fig.7 Variations of corrected monthly-averaged K, at 4 forest sites ( 2003-2008) .
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Table 3 Attenuation rate of PAR in 4 forest sites ( ChinaFLUX) 4
Site Monthly Annual ( N N ) 2003—2008
attenuation attenuation
rate ( %) rate (%)
CBS 0.3 3.5 CNR1 Li490SB
0YZ 0.3 3.6
DHS 0.4 4.7 1 ) CNR1
XSBN 0.4 4.6
98 %
CNR1 CM11 7%
12.1%.2) CNR1
CNR1
CNRI1
CM11
A 3
CNR1
3)
( )
( Lid90SB) N
N PAR
2006
- Year 3.5% .3.6% 4. 7% 4.6%
9
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Fig. 8 Comparison of the monthly-averaged PAR before and
after correction in Changbaishan site and Xishuangbanna site PAR .4)
(2003-2008) . PAR
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PAR
PAR
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