
 
Influences of winter climatic condition on the annual mean soil temperature from temperate to 

cool-temperate zones of Japan 
1), 1), 1) 2) 3) 4) 5) 1) 

T. Yazaki1), Y. Iwata1), T. Hirota1), Y. Kominami2), T. Kaawkata3), T. Yoshida4), Y. Yanai5), and S. Inoue1) 

 

1

1951
 

(1) 1.5 2.1 m (2) 
0.1 0.30 0.50 1.0 m (3) 

11 10

 (1) 
 (Hirota et al 2002) 11 4 (2) 5 10

0.6 W m-2 K-1

2.3 MJ m-3 K-1, 0.7 W m-2 K-1 1.5 MJ m-3 K-1: 2002

0.17 W m-2 K-1  (Nemoto et al 2008) 
RMSE 0.7  

0.48 1

0.0
1.4 1.5 3.5 1.8 3.5 2.8 4.0

(0

1)  NARO Hokkaido Agricultural Research Center  2)  NARO National 

Agricultural Research Center  3)  NARO Tohoku Agricultural Research Center  4)  

Institute for Rural Engineering, NARO  5)  NARO Institute of Vegetable and Tea Science 

 

［4-34(P)］

－  415 －

Ｈ24 農業農村工学会大会講演会講演要旨集

－  414 － －  415 －



 
Influences of winter climatic condition on the annual mean soil temperature from temperate to 

cool-temperate zones of Japan 
1), 1), 1) 2) 3) 4) 5) 1) 

T. Yazaki1), Y. Iwata1), T. Hirota1), Y. Kominami2), T. Kaawkata3), T. Yoshida4), Y. Yanai5), and S. Inoue1) 

 

1

1951
 

(1) 1.5 2.1 m (2) 
0.1 0.30 0.50 1.0 m (3) 

11 10

 (1) 
 (Hirota et al 2002) 11 4 (2) 5 10

0.6 W m-2 K-1

2.3 MJ m-3 K-1, 0.7 W m-2 K-1 1.5 MJ m-3 K-1: 2002

0.17 W m-2 K-1  (Nemoto et al 2008) 
RMSE 0.7  

0.48 1

0.0
1.4 1.5 3.5 1.8 3.5 2.8 4.0

(0

1)  NARO Hokkaido Agricultural Research Center  2)  NARO National 

Agricultural Research Center  3)  NARO Tohoku Agricultural Research Center  4)  

Institute for Rural Engineering, NARO  5)  NARO Institute of Vegetable and Tea Science 

 

-1 )  (P < 0.05) 1

1.2 2

1.9 2.5 2.3 3.5

12 3 0.05, 0.10, 0.20, 0.30, 0.40, 0.50, 1.0 m

0.2 m 2
12 3 0.43 0.57 m 0.29 0.54 m 0.2 m

 
23

(22079)  
1951 , 25, 144. Hirota T. et al (2002) J. Geophys. Res., 107(D24), 4767. DOI 10. 1029/2001JD001280. 

Nemoto M. et al (2008) J. Agric. Meteorol., 64, 177 183.  (2002) , 218, 97-105.  

12
13
14
15
16
17
18

12 13 14 15 16 17 18
12
13
14
15
16
17
18

12 13 14 15 16 17 18

8
9

10
11
12
13
14

8 9 10 11 12 13 14
5
6
7
8
9

10
11

5 6 7 8 9 10 11
5
6
7
8
9

10
11

5 6 7 8 9 10 11

←
1. (ATA)

(STA) . 1:1
.

Fig.1 Relationships between annual 
mean air and soil temperatures. Solid and 
broken lines represent 1:1 and regression 
lines, respectively. *P<0.05, **P<0.01
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Table 1  Correlation coefficients between the difference between 
annual mean soil and air temperatures and winter climate variables 
(maximum and mean snow-covet thicknesses, and the cumulative 
freezing degree-days). ** P<0.01
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Fig. 2 The difference between annual mean soil and air temperatures at various snow-cover thickness. 
Plots are the averages for six years. Error bars indicate standard deviation over six years. 
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