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Differences in Air Temperature and Moisture in Forests in Dinghushan

OUYANG Xue-jun  HUANG Zhong-liang  ZHOU Guo-yi* PENG Shan-jiang
(South China Institute of Botany, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract; Based on meteorological data recorded for about 3-5 years in four forests at different elevation in
Dinghushan Biosphere Reserve, the differences in forest temperature and moisture were analyzed. The results
showed that the mean air temperature and relative humidity in Pinus massoniana forest, broad-leaved and coniferous
mixed forest, ravine rain forest, and mountain evergreen broad-leaved forest were 22.7°C, 80%; 20.9°C, 82%;
20.4°C, 87%; and 19.2°C, 81%, respectively, while annual mean daily range of air temperatures were 5.9°C, 4.6°C,
3.6°C, and 3.1°C, respectively. The capacity of the decrease of maximum air temperature in forests was the principal
factor of decreasing the annual mean differences in daily range of temperature. The moisture degree indicated that
all the four forests were humid annually, but different monthly. Analysis showed that differences in temperature
among the four forests were caused by the changes in micro-topography, vegetation type, and altitudinal level. To

rationally evaluate the effect of various forests on microclimate, we must consider the differences caused by factors

as mentioned above.
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Table 1 Geographical features of meteorological observation sites in four different forests

-3 W 274

.23 X Bt/ e 04 3K Slope kA TIRAR

Forests cof::;z};% ) ht(e:i;(t)l:r};) Alz:;de Micro-topography  Slope position gradient  Slope aspect  Soil type
SREMHP) 40 4-8 100 i TH# 30°40°  IRESH SE DIRAR: |
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* I EAE. P: Pnus massoniana forest; B: Broad-leaved and coniferous mixed forest; R: Ravine rain forest; M: Mountain evergreen

broad-leaved forest.
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Fig. 1 Monthly changes in average temperature in four
forests in Dinghushan

A2 R¥W AR ERsbk P A3 A8 E ik
Fig. 2 Monthly changes in average daily range of
temperature in four forests in Dinghushan

For P, B, R, and M see Table 1. For P, B, R, and M see Table 1.
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Table 2 Variance analysis of different forest temperatures in Dinghushan
BRKR B e BEF A K% sEE L g
Variation from Degree of freedom  Sum of squares of deviations ~ Mean square  Variance ratio a0s oot
24k Forest 3 140.31 46.77 104.4*+ 2.72 4.04
H 4% Month 32 3523.67 110.11 245.8** 1.6 1.94
2% Error 9% 43.01 0.448
f4E 5% Total 131 3706.99
**+ %5576 0.01 K I B¥ Significant at the 0.01 probability level.
23 MALINERAATNARRER SRR (FARRE)
Table3 Variance significance of air temperatures in different forests in Dinghushan
# 5 5 ¥+ Variance significance
254k Forest FHSE () goi
Average temperature Ti-19.79 Ti-20.77 Ti-21.01
TR (P) 22.66 2.87%* 1.89%+ 1.65%*
£ N AEAR(B) 21.04 1.22* 024
HEHAHAR) 20.77 0.98
Ly 34 308 -k (M) 19.79

LSRa0s(128,2)=0.93; LSRuus(128,3)= 0.98; LSRo05(128,4)=1.01; LSR,(128,2)=1.22; LSRe(178,3)=1.27;

LSR,(128,4)=1.31, * H1 ** 4+ FR7ZE 0.05 71 0.01 /K¢ - 3, Significant at the 0.05 and 0.01 probability

levels, respectively. For P, B, R, and M see Table 1.
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Table 4 Monthly changes in mean maximum, minimum and daily range of temperature (°C) in forests in Dinghushan

HAk A 4 Month
Forests i Ccv
° 1 2 3 4 5 6 7 8 9 10 11 12 Mean
DRk Max 182 184 218 242 279 304 315 324 303 284 236 210 257 199
®) Min 126 122 160 198 227 249 258 260 239 223 171 138 198 264
DR 56 63 59 43 52 55 57 64 64 61 66 12 59 124
PR Max 147 167 196 225 254 278 288 293 277 254 213 183 231 216
A#@B) Min 97 111 146 186 217 238 245 250 231 209 161 128 185 296
DR 50 S6 50 39 37 40 43 43 46 45 S2 56 46 135
VAR Max 145 156 193 227 261 269 276 284 258 247 200 165 223 223
® Min 105 118 152 195 227 237 246 250 225 213 161 123 188 284
DR 39 38 41 32 35 32 31 34 32 34 39 43 36 112
LS Max 128 143 176 208 240 263 270 273 255 225 177 148 209 253
MEHk  Min 93 108 143 179 211 233 242 242 225 199 144 116 178 310
™ DR 36 35 33 29 29 30 29 31 30 26 33 32 3.1 9.4

CV: 7 R M Coeflicient of variability; Max: g X {§ Maximum; Min: # /& Minimum; DR: H %} % Daily range of air temperature. For P, B,

R, and M see Table 1.
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Fig.3 Monthly changes in relative humidity in
four forests in Dinghushan
For P, B, R, and M see Table 1.
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Table S Moisture degree and humidity condition in forests in Dinghushan

A4 Month
#RHk Forests xﬁ
1 2 3 4 5 6 7 8 9 10 11 12 can
O RV (P) MD 054 041 138 4,04 3.31 5.86 424 3.50 136 096 052 054 222
HC SA SA M M M M M M M SM  SA SA M
HEHBERH B) MD 077 062 176 5.30 451 6.41 4.77 3.24 1.61 088 052 059 258
HC SM SM M M M M M M M SM  SA SA M
HATFHR) MD 080 083 2383 5.71 5.77 132 104 5.18 2.35 143 073 075 417
HC SM SM M M M M M M M M SM SM M
WL Hb 2% 5% B R QM) MD 070 064 223 431 4.66 5.19 4.64 3.24 149 091 061 063 244
HC SM SM M M M M M M M SM SM SM M

MD:; &1 K value of moisture; HC: TR 7% Humidity condition; M; &g Moist, SM. g3 Semi-moist; SA ; 3T Semi-arid.

For P, B, R, and M see Table 1.
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