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1. 0 DATASET OVERVIEW

1.1 Introduction


Mt. Tsukuba is an isolated mountain with two peaks located in the eastern Kanto plain, about 70 km northeast of Tokyo. History of meteorological observation datas backs to the 1900’s, when the Central Meteorological Observatory was constructed within the former Ministry of the Interior. The Japan Meteorological Agency continued modern automatic meteorological observations by AMeDAS till 2001.  To continue the long history of observation, the University of Tsukuba established an automatic weather station (AWS) in Dec. 2005 at one of the peaks (Nantai-san, 871 m a.s.l.) under a research project entitled “Multi Monitoring of Meteorological and Hydrological Elements at Mt. Tsukuba and Analysis for Atmosphere and Water Cycles” (Hayashi, 2006).  The AWS not only measures the basic meteorological elements, such as temperature, humidity, wind, radiation, pressure, precipitation, but also monitors the CO2 concentration, weather parameters, pH in the precipitation, and captures the environmental scene around the AWS by digital camera. The platform is introduced by the web site 
(http://mtsukuba.suiri.tsukuba.ac.jp/) where real-time data are also shown. Among the measurements, basic surface meteorological data are made available to the international community via CEOP2 project.
1.2 Time period covered by the data

Start: 1 July 2010, 00:00 UTC
End: 31 December 2010, 23:30 UTC
1.3 Temporal characteristics of the data

Original data were measured in 10 minutes, as instantaneous values for air and surface temperature, relative humidity, pressure, and wind direction.  Wind speed data are 10 minutes and maximum instantaneous values.  Precipitation data are values accumulated for 10 minuets.  Radiation is the average for 10 minutes.     

All the data are converted to 30 minute intervals by the methods shown in Section 3.2. 

1.4 Physical location of the measurement

Latitude: 36.552 N 

Longitude: 140.098 E

Elevation: 868 m a.s.l.

1.5 Data source

Original data provided by the Mt. Tsukuba project, University of Tsukuba.
Components of long-wave radiation, net-radiation and PAR are not measured.

Dew-point temperature, specific humidity, and U-V component of winds are calculated using original data.
1.6 WWW address references

http://mtsukuba.suiri.tsukuba.ac.jp/
2.0 INSTRUMENTATION DESCRIPTION

2.1 Platform
Sensors of air temperature, relative humidity, atmospheric humidity, and ground surface temperature are mounted on a 2.5-m mast set on the ground base. The precipitation gauge is set on the ground.  The wind sensor is mounted on a 3-m set on the roof of the observatory (15 m off the ground). The radiation sensor is set on the handrail of the roof (13.4 m above the ground).   The AWS system has been maintained regularly by CLIMATEC Inc., Japan (http://www.weather.co.jp/). 
2.2 Description of the instrumentation
	Parameter
	Model
	Manifacturer

	Air Temperature
	C-HPT-5-JM
	Climatec (Japan)

	Precipitation
	RS-222
	Ogasawara (Japan)

	Relative Humidity
	HMP-45D
	Vaisala (Norway)

	Atmospheric Pressure
	PTB-220
	Vaisala (Norway)

	Wind Speed
	CYG-5103
	R.M.Young (USA)

	Wind Direction
	CYG-5103
	R.M.Young (USA)

	Downward Shortwave Radiation
	CM-6B
	Kipp&Zonen (Netherlands)

	Ground Surface Temperature
	CML-303N 
	Tasco (Japan)


2.3 Instrumentation specification

	Parameter
	Sensor Type
	Height of sensor (m)
	Accuracy
	Resolution

	Air Temperature
	Pt100
	1.5 m above the ground
	0.15°C
	0.1°C

	Precipitation
	Tipping-buket/heater
	1.1 m above the ground
	0.5mm (below 20 mm/h); 

3% (above 20 mm/h)
	0.5 mm

	Relative Humidity
	High polymar firm
	1.5 m above the ground
	2 % (0-90%)
3 % (above 90%)
	0.1%

	Atmospheric Pressure
	Silicon capacitance
	1.45 m above the ground
	0.5 hPa
	0.1 hPa

	Wind Speed
	Wind vane
	3 m above the roof top
	0.3 m/s
	0.1 m/s

	Wind Direction
	Wind vane
	3 m above the roof top 
	3 deg
	1 deg

	Downward Shortwave Radiation
	Termopile
	1.4 m above the roof top
	5% (daily total)
	0.1 W/m2

	Ground Surface Temperature
	Infrared thermosensor
	2.4 m above the ground
	2 °C
	0.1 °C


3.0 DATA COLLECTION AND PROCESSING

3.1 Description of data collection
Data are transmitted in near real-time from the AWS to the university campus.  Every 6 months, in July and January, a complete 6-months data set is constructed. Then, the selected elements are combined and converted to CEOP data format.

3.2 Description of derived parameters and processing techniques used
30-minute interval data are converted from the 10-minute interval data as follows; air temperature, relative humidity, and pressure in the previous 30 minutes,

surface temperature for instantaneous value every each 30 minutes.
(u, v) Components of winds are calculated from wind vector data in the previous 30 minutes,  then wind direction and speed at each 30 minutes are calculated from the (U,V)  component value.  Dew point and specific humidity are calculated using temperature, relative humidity and pressure data.  

4.0 QUALITY CONTROL PROCEDURES

No specific quality control.   If there is a missing data in the original 10 minuets interval data, the 30 minuets interval data is treated as NODATA (-999.9).  

The quality control flags follow the CEOP data flag definition document.

5.0 GAP FILLING PROCEDURES

No gap filling procedure was applied.

6.0 DATA REMARKS

6.1 PI's assessment of the data
6.1.1 Instruments problems
The tipping bucket caused the delay in signals after snowfall.
Due to leaking at the shield on the mast frame, relative humidity data are missing in the end of May.
6.1.2 Quality issues
Data quality is almost good.
6.2 Missing data periods
If there is at least one missing datum existed in the original data, 30-minute interval data with CEOP format are treated as missing (-999.99).  Periods with the missing data are listed below.

All missing
Missing for wind speed, wind direction, U and V wind components

Missing except for precipitation and skin temperature

Missing except for skin temperature

7.0 REFERENCE REQUIREMENTS

Original data were collected and provided within the framework of the Research Project  “Multi Monitoring of Meteorological and Hydrological Elements at Mt. Tsukuba and Analysis for Atmosphere and Water Cycles” (Mt. Tsukuba Project), funded by the University of Tsukuba.
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