Bull. Sugadaira Montane Res, Cen, No. 12, 55-65 PP. (1991}
(Sugadaira Montane Research Center, University of Tsukuba)

Meteorological Data
of the Sugadaira Montane Research Center
University of Tsukuba

1. Location

Sugadaira Montane Research Center, University of Tsukuba, Sanada, Nagano Prefecture,
Japan (latitude 36°31'13”N, longitude 13821'03"E, altitude 1,320m above sea level), The
instrument screen is set on short grass field of Zoysiz juponica.

2 . Instruments

Air temperature "C) : Thermister is set at a height of 120cin above ground surface in the
insrtument screen,

Soil temperature (°C): Platinum resistance thermometers are buried at depths of 5, 10 and
30cm in the grass field and at depths of 5 and 30cm in a deciduous broad-leaved
forest floor,

Precipitation (mm): Tipping bucket rain gagge (20cm in diameter) with 0.5mm minimun
measuring unit is et at a height of 10.2m above the ground surface of building.

Global radiation (MJ/m?): 39-couple-thermopile type pyranometer of 40mm in diameter is
set at the same heigtht as rain gauge.

Recorder : Self-halancing analog chart recorder is uses for a dot every 30 secondr for each
observational element.

3. Symbols
Max : maximum value Min: minimum value Mean : mean value
blank : without observation —: missing observation

After 1991, the mean monthly temperature will be obtained arithmetic mean of 24
observations. Before 1991, the value was used daily mean cnlculated with maximum and
minimun temparatures,

Records in 1991
Annual mean air temperature : 7.0°C
Maximum air temperarture : 28.5°C (July 28}
Minimum air temperature : —18.5°C (February 26)
Total precipitation : 1512.4mm
Total solar radiation : 4620.81MJ/m?
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Daily Mean Air Temperature (°C)
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Daily Maximum Air Temperatune (°C)
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Daily Minimum Air Temperature (°C)
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1991 Daily Mean Soil Temperature, 5cm Depth in Grass Field Soil ()

JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.

1 1.8 1.4 1.0 0.7 8.9 15.4 20.5 24.3 21.7 14.7 5.4 3.8
2 1.8 1.3 1.0 0.7 7.9 14.9 20.4 24.8 22.9 15.6 8.7 4.4
3 1.8 1.3 1.0 0.8 6.1 15.1 23.3 24.0 22.5 16.3 8.6 3.3
4 1.8 1.3 1.0 0.7 6.8 25.4 20.7 23.6 22.7 16.7 7.3 3.0
5 1.8 1.3 1.0 0.6 8.4 15.4 21.0 23.2 22.8 15.6 6.4 2.6
6 1.8 1.3 1.0 0.5 8.7 16.7 21.9 22.2 23.6 15.2 6.6 2.8
7 1.8 1.3 1.0 0.4 10.5 17.5 22.2 21.9 22.9 14.7 6.4 3.0
8 1.8 1.3 1.0 0.3 15.6 17.7 23.7 22.1 21.2 14.7 7.3 3.2
9 1.8 1.3 1.0 0.3 10.7 18.1 21.5 21.9 20.8 15.2 7.6 3.0
10 1.8 1.3 1.0 0.2 10.7 18.2 21.2 22.1 21.4 15.2 7.6 2.5
11 1.8 1.3 0.9 3.1 11.5 15.9 21.8 22.4 21.6 14.6 6.0 2.2
12 1.7 1.3 1.0 7.1 10.8 20.5 20.7 22.6 20.3 14.9 5.1 2.2
13 1.6 1.3 1.0 8.0 12.7 19.1 20.8 22.4 19.1 14.2 4.3 2.1
14 1.6 1.3 0.9 7.0 13.2 19.1 20.3 23.2 18.3 13.1 5.4 1.8
15 1.7 1.3 0.9 7.5 12.1 19.0 21.5 23.3 18.4 12.2 5.4 1.5
16 1.7 1.2 ¢.9 8.5 13.5 20.4 20.2 22.5 18.6 10.4 4.2 1.3
17 1.7 1.2 0.8 8.6 13.0 20.2 19.4 21.8 18.5 10.5 4.0 1.0
18 1.7 1.2 0.9 7.7 13.5 19.9 20.5 23.0 17.5 12.8 4.4 0.9
19 1.6 1.2 0.9 8.0 4.4 15.8 21.9 23.3 17.3 11.7 4.8 0.9
20 1.6 1.2 0.9 8.0 15.1 18.0 20.7 21.4 18.7 10.4 4.1 0.9
21 1.6 1.2 0.9 8.0 15.5 19.1 23.1 23.2 18.5 11.7 3.3 0.8
22 1.6 1.2 0.8 7.9 16.3 18.0 21.4 23.6 18.4 11.1 4.1 0.6
23 1.5 1.2 0.8 8.0 17.1 18.1 22.8 24.7 18.3 10.5 4.1 0.6
24 1.6 1.2 0.8 8.8 17.8 19.3 23.2 23.8 18.5 11.7 4.8 0.6
25 1.5 1.2 0.8 9.4 19.5 21.0 22.1 22.8 18.7 10.4 3.2 0.6
26 1.5 1.1 ¢.8 9.5 18.9 23.0 22.0 23.4 17.4 10.4 3.0 0.6
27 1.4 1.1 0.8 11.2 16.4 22.7 21.1 22.1 17.3 11.3 3.5 0.7
28 1.4 11 0.8 11.5 15.9 22.2 22.0 21.9 18.6 12.0 6.3 0.8
29 1.4 0.7 11.9 16.7 20.1 23.6 21.5 17.2 5.8 6.9 0.8
30 1.4 0.7 11.1 17.9 21.5 23.0 21.5 16.3 5.7 4.8 0.9
3 1.4 0.7 151 23.8 21.0 9.6 1.0
M. MEAN 1.6 1.2 0.9 5.9 13.3 18.8 21.7 22.8 19.7 12.8 5.6 1.8
M. MAX 1.8 1.4 1.0 11.9 19.5 23.0 23.8 24.8 23.6 16.7 9.4 4.4
M. MIN idg 1.1 0.7 0.2 6.1 14.9 15.4 21.¢ 16.3 9.6 3.0 0.6

65



1991 Daily Mean Soil Temperature, 10cm Depth in Grass Field Seil (°C)

09

JAN. FEB. MAR. APR MAY. JUN. JUL. AUG. SEP. OCT. NOV DEC.
1 3.0 2.2 1.8 1.4 10.2 14.9 20.4 23.5 21.4 16.3 10.3 5.3
2 2.8 2.2 1.8 1.4 8.6 15.7 20.0 23.9 21.8 15.9 9.7 5.0
3 2.8 2.2 1.8 1.4 8.0 14.8 20.3 23.7 22.4 16.3 9.6 4.6
4 2.8 2.2 1.8 1.4 6.7 14.9 20.4 23.3 22.6 16.8 8.9 4.1
5 2.8 2.2 1.8 1.3 8.3 14.9 20.4 23.0 22.3 16.8 8.1 3.9
6 2.8 2.2 1.8 1.2 8.3 15.4 21.5 22.1 22.9 16.1 7.7 3.8
7 2.8 2.2 1.8 1.0 9.5 16.3 21.4 2L.7 22.8 15.7 7.6 1.0
8 2.8 2.2 1.8 0.8 10.1 16.7 21.9 21.7 21.8 15.5 8.2 4.1
9 2.8 2.2 1.8 0.6 10.5 17.2 21.6 21.7 21.2 15.7 2.0 4.1
10 2.8 2.2 1.8 0.6 10.1 17.3 21.0 22.0 21.3 15.6 8.1 3.8
11 2.8 2.2 1.7 2.0 10.8 18.4 21.1 21.9 21.5 15.5 7.5 3.5
12 2.8 2.1 1.7 4.9 11.2 19.1 21.0 22.2 21.0 15.0 6.7 3.3
13 2.7 2.1 1.7 6.5 11.5 18.6 20.5 22.2 20.3 15.3 6.2 3.3
14 2.7 2.1 1.7 6.9 12.7 18.3 20.3 22.5 18.3 14.0 6.5 3.0
15 2.7 2.1 1.7 6.4 12.2 18.5 20.3 22.8 19.2 13.9 6.1 2.8
16 2.7 2.1 1.7 7.2 12.5 19.2 20.9 22.3 18.9 12.2 6.0 2.6
17 2.7 2.1 1.7 7.5 12.5 15.3 19.8 21.8 19.0 12.2 5.4 2.4
18 2.7 2.0 1.7 8.5 12.6 19.3 20.1 22.3 18.6 12.7 5.8 2.3
19 2.6 2.0 1.7 7.5 13.3 19.2 21.0 22.7 18.1 12.5 5.9 2.1
20 2.6 2.0 1.7 7.3 13.9 18.6 21.2 22.4 18.4 12.9 5.5 2.0
21 2.6 1.9 1.7 7.3 14.6 18.1 21.9 22.4 18.6 12.2 5.1 1.9
22 2.5 1.8 1.6 7.5 15.0 18.6 21.9 22.9 18.6 12.0 4.6 1.8
23 2.6 1.3 1.6 7.3 15.7 18.0 Z1.8 23.6 19.1 11.5 4.9 1.7
24 2.5 1.9 1.6 8.1 26.3 18.6 2z2.5 23.5 19.4 12.0 5.5 1.7
25 2.5 1.9 1.6 8.9 17.4 19.7 22.1 22.9 18.7 11.9 5.0 1.7
26 2.4 1.8 1.6 9.0 17.7 21.1 21.7 23.0 18.5 11.3 4.1 1.7
27 2.4 1.8 1.5 16.1 16.8 21.5 21.3 21.2 17.8 11.7 4.4 1.7
28 2.3 1.8 1.5 10.6 15.4 21.4 21.7 21.6 18.6 11.3 6.1 1.8
29 2.3 1.4 11.0 16.1 20.8 22.9 21.6 17.1 10.8 6.9 1.8
30 2.3 1.4 5.2 16.5 20.4 22.9 21.5 17.4 10.7 5.9 1.8
31 2.3 1.4 16.1 22.9 21.3 10.6 1.9
M. MEAN 2.6 2.1 1.7 5.9 12.6 i8.2 21.2 22.5 20.0 13.6 7 2.9
M. MAX 3.0 2.2 1.8 11.0 17.7 21.5 22.9 23.9 22.9 16.8 10.3 5.3
M. MIN 2.3 1.8 1.4 0.6 6.7 14.8 18.8 21.3 17.4 10.6 4.1 1.7



1991 Daily Mean Soil Temperature, 30cm Depth in Grass Field Soil £C)

JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT.

&
&

1 4.8 3.8 3.0 2.3 9.2 13.7 13.3 20.8 20.7 17.5 6.9
2 4.9 3.7 3.0 2.3 8.8 13.6 18.5 21.1 20.7 16.9 6.7
3 4.7 3.7 3.0 2.2 8.3 13.5 18.5 21.2 20.9 16.7 6.5
4 4.6 3.6 3.0 2.1 7.7 13.4 18.5 21.3 21.0 16.8 6.3
5 4.6 3.6 3.0 2.0 7.2 13.3 18.5 21.4 21.1 16.8 6.1
6 4.6 3.6 3.0 1.8 7.5 13.6 18.6 21.2 21.2 16.7 . 5.9
7 4.6 3.6 3.0 1.4 8.0 13.9 18.9 20.9 21.3 16.6 0.2 5.8
g 4.6 3.6 3.0 1.1 8.2 14.2 19.1 20.8 21.4 16.3 5.9 5.8
9 4{.6 3.6 3.0 1.1 8.5 14.5 19.3 20.7 21.1 16.2 16.¢ 5.8
10 4.6 3.6 3.0 0.9 8.8 14.9 19.3 20.6 20.9 16.2 9.9 5.8
11 4.5 3.8 2.9 0.9 9.0 15.1 19.3 20.8 20.4 16.2 9.8 5.6
12 4.4 3.5 2.9 1.6 9.3 15.5 19.3 21.0 20.6 16.0 9.5 5.3
13 4.3 3.5 2.9 2.7 9.5 15.9 19.5 21.1 20.5 15.5 5.1 5.8
14 4.3 3.5 2.9 3.8 9.9 16.2 19.4 21.0 19.9 15.7 8.8 5.2
15 4.3 3.5 2.9 4.2 10.2 16.3 19.2 21.1 19.5 15.4 8.6 5.0
16 4.3 3.4 2.9 4.7 10.2 16.3 19.3 21.1 19.3 14.8 8.4 4.8
17 4.2 3.4 2.8 5.0 10.6 16.5 15.2 21.0 19.2 14.2 §.2 4.6
18 4.2 3.4 2.8 5.5 10.8 16.7 19.0 21.0 19.1 13.9 7.8 4.4
19 4.2 3.4 2.8 5.9 11.0 16.8 19.2 21.1 18.8 13.8 7.7 4.2
26 4.2 3.4 2.8 6.0 11.2 16.8 19.3 21.1 19.3 13.7 7.7 4.1
21 4.2 3.3 2.8 6.1 11.6 16.8 18.5 20.9 18.4 13.5 7.5 4.1
22 4.1 3.3 2.7 6.2 12.0 16.7 18.8 21.1 18.5 13.4 7.2 3.9
23 4.1 3.3 2.7 6.3 12.4 16.5 19.8 21.2 18.6 13.3 7.0 3.8
24 4.0 3.2 2.6 6.4 12.8 16.5 20.0 21.5 18.7 13.2 6.9 3.7
25 3.9 3.2 2.6 6.7 13.2 16.8 20.2 21-6 18.8 13.1 7.0 3.7
26 3.9 3.2 2.5 7.1 13.8 17.4 20.2 21.4 18.8 12.9 6.8 3.6
27 3.9 3.2 2.5 7.6 14.2 18.0 20.2 21.5 18.5 i2.6 6.5 3.6
28 3.8 3.2 2.4 §.0 13.9 18.3 20.2 21.1 18.3 12.6 6.5 3.5
29 3.8 2.3 8.4 13.9 18.5 20.2 20.9 18.3 12.5 6.8 3.5
30 3.8 2.3 3.9 13.9 17.3 20.3 20.8 18.0 12.3 7.1 3.4
31 3.8 2.3 4.1 20.5 20.8 12.2 3.5
M. MEAN 4.3 3.5 2.8 4.3 10.6 15.8 19.2 21.1 19.7 14.8 8.8 4.9
M. MAX 4.8 3.8 3.0 8.5 4.2 18.5 20.5 21.§ 21.4 17.5 12.0 6.9
M. MIN 3.8 3.2 2.3 0.9 7.2 13.3 13.3 20.6 18.0 12.2 6.5 3.4

19
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Daily Mean Soil Temperature, 5cm Depth in Forest Soil (°C)

1991

FEB. MAR. AFR. MAY. JUN. JUL. AUG. SEP. OCT. NOV, DEC.
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Daily Mean Soil Temperature, 30cm Depth in Forest Soil C)

1891

MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.

APR.

FEB.

JAN.

7754321119
5555555554

5299753111
& O 09 60 B 00 05 G0 00 ©o

2999986664

3222222222
e T B B B B B I B

6455667765

L A5 1D U0 3 A U 13 LD A
r e e S e H

1344320988

5555555444
el N R e N N e N N |

3333233344

3333333333
L I R B B B e

3222223467

0000000000
L B B B e B N s e B |

9048519018
6654566887

7742210015
1111111111

7665555444
2221222222

2222221111
3333333333

3322211111
4444444444

HOIO LYW D

9766532198
4444444433

9843186543
7777766666

4343064268

2222211190
e B B S B A I e ]

4319986533

5554444444
A e e =

000088008008800

4444444444
e e R e R

5701988888

3344333333
L B B B e B B e B o B B e

9147877899

0111111111
L B N B e I B B B B o

9225891900
7888889899

3240891091
2345456756

S ) 00 N e
N N R L R

=== =R R+ - e 0]
MMM STMNMN

0098888887
4433333333

76555555455
33333333333

1987754468
6555555555

76531101588

00000000599
L B B s B B e B B |

3219986665

< = ed @3 o3 03 G o o
e R R I I I e I

02366541981

55555555445
B I T R I R A I

90125776789

34444444444
=l e o e o= o e e

9999158912

1111222233
Ll e e N B B ]

24792598643

9999000000@
ot e

4726631591
6556678888

32198877665
22211111111

88838377
22222222

77?65555444
33333333333

63

= - =
= e oo

=L =
[~

far RNy
— W
=

596
4001

275
221

027
332



64

Daily Precipitation {mrm}

1991
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1991 Daily Total of Global Radiation (M]/m?)
JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.
1 4.18 12.37 7.78 9.41 7.37 19.15 13.57 13.17 19.17 2.51 5.18 10.07
Y] 2.96 8.57 17.94 18.49 16.44 5.85 17.63 23.31 14.37 5.07 12.22 5.61
3 5.97 14.66 13.10 23.35 9.84 10.77 21.97 12.97 14.61 15.33 10.84 3.59
4 5.38 10.36 17.68 22.16 25.99 12.21 14.01 17.39 13.06 14.01 .43 9.71
5 7.36 h.24 18.18 2154 26.46 23.87 13.36 14.13 18.21 3.30 6.42 9.78
6 5.68 13.83 17.19 14.55 23.48 16.34 23.39 16.29 19.17 5.06 12.81 8.75
i 9.49 9.49 18.01 8.22 23.21 21.89 23.00 11.29 16.50 2.17 12.66 8.78
8 6.09 4.45 6.94 9.94 14.29 23.12 20.56 21.24 7.26 4.05 3.03 4.59
) 10.93 13.99 7.70 19.52 3.38 22.04 13.02 20.36 6.53 6.61 4.64 5.90
10 7-87 3.31 17.78 22.02 20.08 13.85 14.62 13.62 21.32 9.80 11.11 8.98
11 8.15 9.68 §.21 9.62 22.43 24.57 18.27 12.75 15.49 2.64 7.39 2.77
12 10.14 10.18 13.77 21.95 8.36 17.85 7.68 18.18 13.06 4.29 11.95 4.68
13 8.51 12.75 15.22 10.51 23.59 7.68 12.37 11.74 2.51 2.50 10.65 9.84
14 9.32 13.57 10.73 6.97 25.35 28.3% 9.90 20.54 4.23 10.89 5.68 8.50
15 8.99 8.18 17.83 23.85 10.39 25.20 20.71 18.98 5.14 16.56 9.15 7.03
16 10.76 4.49 9.93 22.67 13.24 24.07 6.38 18.32 8.53 11.24 11.77 9.55
17 6.60 3.75 15.08 23.04 16.04 19.78 8.42 18.19 10.62 3.21 8.17 8.78
18 4.76 10.14 19.85 4.29 26.53 20.10 17.12 22.36 7.50 14.82 10.41 1.60
19 9.56 7.84 20-04 24.22 21.69 10.75 20.78 22.83 4.61 1287 10.54 9.32
20 11.94 12.86 10.37 22.55 25.51 5.88 10.86 8.33 12.82 11.99 4.34 9.38
21 2.43 12.73 10.13 23.98 22.15 18.85 23.32 16.25 15.91 14.21 7.65 9.52
22 4.38 14.63 7.22 25.10 17.08 10.46 65.06 15.01 14.02 12.12 10.87 8.59
23 6.85 13.99 7.10 16.85 19.09 8.57 22.23 17.69 15.32 11.29 5-03 5.92
24 10.79 13.99 18.47 10.10 24.35 11.67 15.52 14.73 14.43 12.62 5.72 7.37
25 8.03 11.87 8.34 14.98 23.88 12.70 . 11.81 13.09 10.84 3.61 10.03 2.54
26 7-35 17.42 17.10 15.07 13.60 24.22 16.08 22.01 6.84 9.20 7.92 4.98
27 12.10 17.49 5.75 22.25 4.76 19.41 12.50 23.77 7.37 2.31 5.46 2.99
28 7.29 4.23 4.23 24.27 27.25 19.58 15.21 22.01 11.45 6.96 2.10 2.43
29 13.15 18.77 13.77 21.711 7.69 22.52 10.14 16.40 13.80 5.27 £.43
30 12.90 11.20 23.36 25.48 22.12 10.28 11.86 6.91 8.71 6.37 3.55
31 13.70 7.06 7.69 19.20 5.83 5.71 106.22
M. MEAN 8.31 10.81 12.92 17.62 18.42 16.96 15.56 16.41 11.81 5.18 8.05 6.99
M. MAX 13.70 17.42 20.04 25.10 27.25 28.39 23.39 23.77 21.32 15.33 12.81 10.22
M. MIN 2.43 3.31 4.23 4.29 3.38 5.85 6.06 5.83 2.51 2.17 2.10 1.60
M. TOTAL 257.69 296.97  400.45  528.74 571.08  508.6d  482.41  508.58 354.19  253.44  241.80 2156.75
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