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Fig. 1 Distribution of differences in daily soil

temperature in various soil layers
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Table 1  Statistics of hourly and daily differences in soil temperature in various soil layers

SE B XS FE W 2% (8 Hourly difference

e

H S %} 22 {5 Daily mean difference

FHiH
Average(°C)

Soil depth(cm) b 22

Standard deviation ( °C )

5 0.14 1.50
10 0.13 1.02
15 0.12 0.73
20 0.10 0. 62
40 0. 05 0.56
80 0.04 0.42

160 -0.01 0.34

320 -0.04 0. 47

FEA B 1 {E P v 22
Number of sample Average(°C) Standard deviation ( °C )
732 366 0.11 0.78
732 298 0.09 0.76
726 377 0.10 0.70
726 979 0. 06 0.52
465 641 0.03 0.41
109 846 0. 04 0.42
91 259 -0.01 0.34
89 429 -0.04 0.47
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Fig. 2 Distribution of mean differences in soil temperature in various soil layers in winter and summer
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DIFFERENCE BETWEEN SOIL TEMPERATURES OBTAINED
THROUGH AUTOMATIC OBSERVATION AND MANUAL
OBSERVATION AND ANALYSIS OF ITS CAUSES

Ren Zhihua' Wang Guoan''?  Zou Fengling'
(1 National Meteorological Information Centre, Beijing 100081, China)
(2 Henan Meteorological Information Network and Technical Support Center, Zhengzhou 450003, China)

Abstract Based on the data obtained through manual observation and automatic observation during the period when
all the basic meteorological stations in China monitored soil temperature using the two observation methods simultaneously,
analyses were made of differences between soil temperatures obtained through different observation methods in various soil
layers. Results show that the difference between manual observation and automatic observation in daily mean soil tempera-
ture was no more than 0. 11°C and decreased with increasing soil depth. In the soil layer of 5 ¢cm ~320 cm, whether in
winter or in summer, the mean difference was +0.2% in most parts of China. Standard deviation of the daily mean differ-
ence in soil temperature between the two methods declined from 0. 78°C in the shallow soil layers to 0. 47°C in the deep
soil layers, with uncertainty exceeding 1°C in soil layers (5 e¢m ~ 20 c¢m), but lingering below 1°C in soil layers
(40 ¢cm ~320 cm). As a matter of fact, no significant difference in daily mean of soil temperatures was found between au-
tomatic observation and manual observation in all the observation stations, except a few. The differences observed were at-
tributed to homogenous distribution of the horizontal temperature field and sharp vertical temperature gradient in the soil
and asynchronous operation of the two methods.

Key words Automatic observation; Manual observation; Soil temperature; Comparison difference
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