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Introduction

The National Agricultural Research Center for

Hokkaido Region (NARCH) has been recording meteo-

rological data since 1966 (Miyata, 1992). The meteoro-

logical data are available on NARCH s web site*. In

this report, the methods used to obtain the data are

explained.

*(English)http://www.cryo.affrc.go.jp/seisan/meteo/

data1e.html;(Japanese)http://cryo.naro.affrc.go.jp/ki

syo.html; use of the data is restricted to research and

educational purposes.

The meteorological data recorded at NARCH are dif-

ferent from data recorded at more urban observatories

because the NARCH data are almost free of urbaniza-

tion effects (Sameshima et al., 2007). Temperature data

recorded at NARCH are therefore typical data for agri-

cultural areas without urbanization effects. Although the

NARCH observatory is surrounded by buildings (Fig.

1), NARCH s huge grounds (823 ha) are mostly cov-

ered by vegetation (experimental fields and forest),

which insulates the observatory from urbanization

effects.

Changes in the surrounding environment and obser-

vation fields

In 1966, the area surrounding NARCH was mostly

farmland. There was a rapid increase in the population

around NARCH until about 1980, a rough estimation of

which is shown in Fig. 2. A subway terminal was

opened 1.6 km northwest of NARCH in 1993. The

Sapporo Dome Stadium (245 227 m in area and 68

m in height), which is located 0.7 km northwest of

NARCH, was opened in 2001.

Observation fields and instruments

Two observation fields, Field-a and Field-b, have been

used (Table 1, Fig. 1). Field-b, constructed in October

2000, replaced Field-a as the main field at NARCH on

January 1, 2001. For comparison after the change,

simultaneous observations were made in both fields

Fig. 1. Aerial view of the National Agriculture

Research Center for Hokkaido Region.

Details for Field-a and Field-b are given in

Table 1.

Fig. 2. Left: Increase in the number of pupils at a near-

by school from 1968, at which time there were

427 pupils. No increase was assumed when the

school district was changed (shown by arrows;

data from the web site of Sapporo City Board of

Education, http://school.sapporo-c.ed.jp/).

Right: Changes in the population of Sapporo

City from 1966 to 2005

(data from the web site of Sapporo City,

http://www.city.sapporo.jp/city/).



Fig. 3. Map of the area around Observation Field-a

Table 1. Observation fields

Table 2. Comparisons of measured values in Field-a and Field-b in the period from November 2000 to October 2001



from November 1, 2000 to October 1, 2001. After these

comparisons had been completed, operation of Field-a

was terminated and a laboratory building was construct-

ed on the site. Simultaneous observations in the two

fields showed that the temperatures in Field-b were 0.3

lower than those in Field-a (Table 2), this difference

being attributed to overestimation of temperature in

Field-a from 1990 (Sameshima et al., 2007). Some

buildings were constructed around Field-a during the

period of its use (Fig. 3), whereas a broad expanse of

experimental fields surrounds Field-b.

Sensors, sensor positions, sensor housing, and

recorders used for meteorological observations are

shown in Fig. 4 and Table 3 (recorders), Table 4 (air

temperature), Table 5 (wind direction and speed), Table

6 (precipitation), Table 7 (sunshine duration), Table 8

(snow depth), Table 9 (global radiation), Table 10

(humidity) and Table 11 (soil temperature and mois-

ture). Table 12 shows new types of data recorded from

2001. Table 13 shows major problems and failed obser-

vations from 1991.

Table 3.Data recorders

Table 4.Methods used to measure air temperature

Fig. 4. Analog recorder (left) and instrument shelter

(right) in 1966. Daily maximum and minimum

values were read from the chart.

Table 5.Sensors used to measure wind direction and speed



Table 6. Methods used to measure precipitation

Table 7. Sensors used to measure sunshine duration

Table 8. Methods used to measure snow depth

Table 9. Sensors used to measure global radiation

Table 10. Methods used to measure humidity

Table 11. Methods used to measure soil temperature and moisture



Soil properties in Field-b

Field-b has volcanic ash soil (Andosols) from the sur-

face to 0.3 m in depth with buried alluvial soil under-

neath. The physical properties shown in Fig. 5 and list-

ed in Table 14 were examined by using the methods of

the Japanese Society of Irrigation, Drainage and

Reclamation Engineering (1978). Other features of the

soil were surveyed by the methods of the Japanese

Society of Pedology (1978) and are listed in Table 15.

Table 12. New types of data recorded from 2001

Table 13. Major problems and failed observations

Table 14. Soil physical properties

Fig. 5. Relationship between water potential

(pF) and volumetric water content



Table 15. Soil profile description

Time domain reflectometry (TDR) sensors (Table 11;

see also reviews by Topp et al., 1980; Hirota, 2000) are

used to monitor soil moisture, but the data require trans-

formation when used for volcanic ash soil (e.g., Hatano

et al., 1995; Fukumoto, 1999). Table 16 shows the for-

mulas used to calculate actual soil moisture from the

sensor output listed at NARCH s web site. These for-

mulas represent the relationship between sensor outputs

and soil moisture measured by the oven-dried method.

Table 16. Formulas used to calibrate the output of the

TDR sensor



Acknowledgments

Meteorological observations at NARCH were carried

out by our dedicated predecessors: Hiroshi Abe, Tetsuo

Sakuratani, Sumio Hanyu, Tatsuro Uchijima, Tadayuki

Ishiguro, Isao Tomari, Tadashi Fujiwara, Eiko

Matsuura, Akira Miyata, Kensei Muramatsu, Kazushige

Yamada, Ryuichi Shirooka and Mieko Yamaoka. Dr.

Shinji Suzuki of the Tokyo University of Agriculture

gave valuable comments.

References

Fukumoto, M.1999. Study of evaporation from bare soil

surfaces and surface soil moisture. Res. Bull.

Hokkaido Natl. Agric. Exp. Stn., 169, 15-86.

Hatano, K., Hasegawa, S. and Sakuma, T. 1995.

Calibration for the measurement of soil water content

using time domain reflectometry (TDR). Jpn. J. Soil

Sci. Plant Nutr., 66, 678-680.

Hirota,T., 2000. Soil temperature and moisture. In

Ushiyama, M., ed. How to investigate local climate

[Mijikana kishou kikou chousa no kiso], Kokon

Shoin, Tokyo, pp. 28-44.

Japanese Society of Irrigation, Drainage and

Reclamation Engineering. 1978. A guide for experi-

ments of soil physics [Tsuchi no rikougakusei jikken

guide], JSIDRE, Tokyo, pp. 217 [in Japanese].

Japanese Society of Pedology. 1978. Handbook for

soil survey [Dojou chousa handbook], Hakuyusha,

Tokyo, pp. 165.

Miyata, A. 1992. Meteorological table of Hokkaido

National Agricultural Experiment Station

(Hitsujigaoka) for the period 1966-1990.

Miscellaneous Publication No. 44, Hokkaido National

Agricultural Experiment Station, Sapporo, pp. 219 [in

Japanese with English explanatory notes].

Sameshima, R., Hirota, T., Hamasaki, T. and Suzuki, S.

2007. Temperature trends at the National Agricultural

Research Center for Hokkaido Region in the 40 years

from 1966 to 2005. J.Agric. Meteorol., 63, 95-102.

Topp, G. C., Davis, J. L. and Annan, A. P. 1980.

Electromagnetic determination of soil water content:

measurement in coaxial transmission lines. Water

Resour. Res., 16, 574-582.








