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Turbulence spectral characteristics above tropical scasonalrain forest canopy in Xishuang?2
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Abstract By using eddy covariance method and a open2ath CO, analyzer placed on a tower n a
tropical seasonal ran forest n Xishuangbanna (ChinaFLUX), the 10 Hz observation data of six
microclinate variables nclud ng three dmensonal direction wind speed (v, v w), CO, concen2
tration H,O concentration, and air tamperature above the canopy of the forest were obtaned
and the clear days in four typicalmonths (January, April July and October) were selected to
calcu hte the power spectrum and cospectum of the variables to vertical velocity (w) at five peri2
ods of tme in a day (momng 08 00 11 30 noon, 12 00 15 0Q aftemoon, 15 30- 19 0Q
night 19 30- 23 3Q before dawn Q 00- 07: 30), amed to approach the high/bw frequency
responsvity of the variables above the canopy of topical seasonal rain forest Under the cond2
tons of clearweaher and good tirbulence above the canopy in the tropical seasonal rain forest
the powver spectm sbpes of the six variables in heir inertial subrange ©lloved - 2/3 power
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lay and their cospectral slopes n inertial subrange olbwed to - 4/3 pover law  ndicating that
the contrbuton of large2scalemotions to matter and energy transference above the canopy cou ld
satisfy the requiran ent of dbseving the responswvity n high and m dd le frequency sgnal arcas It
was nferred that our samplng frequency of flux observation was reasonable and our data ob2
tained fran the camp licated topographical cond ition were valid and could be used as the actual

fix figures n the firther sudy

Keywords spectrum analysis eddy covariancg flux dbservaton tropical seasonal ran forest
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Tab 1 Slope of power pectrun and cospectrum for allparts of tine in one clear day n January
i B DRGNS E i AR AU Al
a, H,0 T u v w CO, H,O0 T u v w

b7 - 0156 - 0155 - 0148 - 0154 - 0151 - 0152 - 0160 - 0157 - 0166 - 0163 - 0164 - 0154
ey - 0158 - 0162 - 0166 - 0159 - 0168 - 0167 - 0195 - 1100 - 0198 - 0196 - 0192 - 0196
TR - 0166 - 0169 - 0174 - 0166 - 0163 - 0164 - 0186 - 0186 - 0184 - 0190 - 0188 - 0192
A - 0169 - 0162 - 0162 - 0153 - 0147 - 0140 - 0170 - 0166 - 0160 - 0171 - 0154 - 0156
Ja A - 0190 - 1159 - 0169 - 0154 - 0165 - 0150 - 0163 - 0158 - 0161 - 0163 - 0161 - 0156
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Fig 1 Character of power gpectrun and cospectrum for s

X camponents in January
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Tab 2 Slope of power pectrum and cospectrum for allparts of time in one clear day n April

W B RS RS el bl AR 3 UL A

Q, H,0 T u v w CO, H,0 T u v w
4 - 0160 - 0165 0150 - 0146 - 0148 - 0148 - 0178 - 0190 - 018 -0181 - 0156 - 0168
T - o161 - 0159 0166 - 0158 - 0164 - 0159 - 0189 -018 -0194 -018 - 0191 - 0199
SR - 0172 - 0183 0175 - 0163 - 0156 - 0158 - 0182 -0184 -018 -018 - 0194 - 0185
TR - 0198 - 1102 0166 - 0198 - 0176 - 0166 - 0186 - 018 -018 -018 - 018 - 0180
Ja R - 0189 - 0190 0189 -0178 - 0173 - 0154 - 0182 -0181 -0181 -018 - 0190 - 0187




SR I A5 - Y AR A #A il 2 N AR R s A 4 A

1783

fCwx(f)/cov(w,x)

0.1F s

fCwx(f)/cov(w,x)
*
38
%Z
fCwx(f)/cov(w,x)

B
0.1F . W@ "%
. g

e-2

.
.
“te,

0.01 . L

0.0
0.001  0.01 0.1 1 10
## (Hz)

2 4 6

Fig 2 Character ofpower pectrun and cospectrum for sk camponents in April
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Tab 3 Slope of power pectrun and cospectrum for allparts of tine in one clear day n July
e T2l R R A E Py AL AR
Q, H,0 T u N w CO, H,0 T u v w

N - 0172 - 0167 - 0152 - 0145 - 0150 - 0160 - 0173 - 0188 - 0180 - 0161 - 0163 - 0153
R - 0162 - 0166 - 0161 -0160 - 0165 - 0161 - 1100 - 1100 - 0192 - 0195 - 0192 - 0190
KR - 0180 - 0180 - 0164 - 0165 - 0165 - 0161 - 0182 -018 -0176 -0173 - 0171 - 0161
1 - 018 - 018 - 0193 - 0161 - 0190 - 0173 - 0183 -018 -0190 - 0176 - 0157 - 0168
Ja B - 0168 - 1101 -0115 -0115 - 0164 - 0131 - 0171 -0175 - 1105 - 0176 - 0142 - 0133
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Fig 3 Character of power pectrun and cospectrum for sk canponents in July
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Tab 4 Slope of power pectrum and cospectrum
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Fig 4 Character of power pectrun and cospectrum for sk camponents in O ctober
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