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1.  Introduction

The Environmental Working Group (EWG) Meteorology Atlas is being prepared as a contribution to the EWG Arctic Climatology project.  The U.S.-Russian Joint Commission on Economic and Technological Cooperation established the EWG in 1993 to find ways to use national security data assets for environmental applications.  The EWG’s Subgroup on Arctic Climatology is producing a set of four atlases covering the meteorology and oceanography of the Arctic. All atlases are being distributed through the National Snow and Ice Data Center (www-nsidc.colorado.edu).

The EWG arctic meteorology atlas is being developed at the National Snow and Ice Data Center (NSIDC) in collaboration with the Arctic and Antarctic Research Institute (AARI) in St. Petersburg.  The primary audience for the atlas will be researchers.  However, we are developing the atlas form and content with the general public in mind as well.  A primer on arctic meteorology and climatology, with illustrative material such as a movie loop of the seasonal march of temperatures, a glossary, and numerous additional items, will be included.  The atlas will also contain a brief section on the history of meteorological observation and international cooperation in the Arctic.  The EWG meteorology atlas is scheduled for release in the spring of next year.

Data on the atlas will be in the form of gridded fields as well as in individual files of station data.  Russian data contributions to this atlas are extensive and in part previously unavailable.  Here we highlight the data that will be included, and outline the relationship that these data have to data in existing data sets such as the Comprehensive Ocean-Atmosphere Data Set (COADS).

2. Station and Platform Data

All station and platform data will be included in ASCII files of a uniform, fixed format.  There are columns for 24 parameters, although none of the station types have observations for all 24 parameters.  

2.1 Russian Coastal Station Data

AARI has provided monthly averages of 2-meter air temperature, sea level pressure, total and low cloud, relative humidity, and surface temperature for 60 Russian coastal stations for the period from 1951 through 1990 (Figure 1).  For an additional 5 stations, we have monthly averages for the entire period of 

[image: image1.wmf]record (beginning in the early 1900’s for most parameters).  Most of these data are new to researchers.  However 18 stations appear in the National Climatic Data Center’s (NCDC) Global Historical Climate Network (GHCN) and in the National Center for Atmospheric Research (NCAR) ds570, “World Monthly Station Data Climatology”.  Five stations are represented in CDIAC data set NDP-048, “Six and Three-Hourly Met. Obs. from 223 USSR Stations”.  Station data appear sporadically in NCAR “real time” (GTS or telecommunications data): for instance, about 30% of stations appear after about 1970, with far less in earlier years.

2.2 Western Coastal Station Data

For the convenience of the user we are including monthly averages of 2-meter air temperature, sea level pressure, and precipitation for 25 western coastal stations from NCAR ds 570, “World Monthly Station Data Climatology” (Figure 1, blue squares)

2.3 Russian Drifting Station Data

Data from the “North Pole” series of 31 drifting stations, plus 3 subsidiary stations, will include 3 or 6 hourly observations of 2-meter air temperature, sea level pressure, total and low cloud, surface temperature, and wind velocity.  These data (with the exception of the subsidiary station data) were published in 1996 by NSIDC, the University of Washington, and AARI.  The new version of the data set corrects errors in position and observation time, adds some missing observations, and provides more complete cloud cover information.   Older versions of these data are in COADS: NP01 and some other early station data are in Deck 186 (USSR Ice Station Sfc. Synoptic) and in  GTS-based data sets, and all 31 stations are in  Deck 733 (Russian AARI NP Stations).  Figure 2 shows “North Pole”  drift station tracks.

2.4 Western Drifting Station Data
Historical drift station synoptic observations from ice islands, sea ice floes or from ships frozen in the ice, were digitized at NGDC (see Elms et al., this volume).  Data from the ship Fram were obtained from the German Weather Service.  Table 1 gives the time period and parameters for each station.  Figure 3 shows drift station tracks.  With the exception of some data from T-3 and Fram that are in COADS, these data have not been readily available in the past.  
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2.5  DARMS Data

AARI has prepared wind, pressure and temperature data from DARMS (Drifting Automatic Radiometeorological Stations) for 1958-1975.  In this period a total of 164 stations reported, with an average of 9 deployed in any one year. Once-daily values are provided.  The position data (Figure 4) are part of the International Arctic Buoy Program data set, but the meteorological data will be available for the first time on the EWG Meteorological Atlas. 
2.6 Ice Patrol Ship Data

As part of Northern Sea Route patrols, 14 ships made observations on 58 cruises between 1952 and 1970 (cruise tracks are shown in Figure 5).  These cruises were from 3 to 5 months in duration.   Measurements were taken 4 times a day of air temperature, pressure, relative humidity, sea surface temperature, wind velocity, and total cloud.  These measurements have been prepared at AARI for the atlas.
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Gridded fields for selected parameters will be in EASE-Grid format (Armstrong and Brodzik, 1995), in an azimuthal equal area projection with 250 km grid cell size (Figure 6). Decadal monthly mean fields will be constructed for the period 1951 through 1990.  Long-term monthly means will be used where data will not support the calculation of decadal monthly means.  For most parameters these gridded fields are being constructed using existing analyses and data products.  Gridded sea level pressure fields are derived from the NCAR/NCEP Reanalysis products (Kalnay et al., 1996).  Air temperature fields use the University of Washington POLES fields (Rigor et al., 1999), which in turn incorporate COADS and ds464 (NCEP ADP Global Surf. Obs.).  Precipitation fields will use the Legates and Willmott product as a “first guess”.  Snow depth fields have been derived from Russian drifting station data by Warren et al. (1999).  Radiation data fields will be constructed using data from a variety of sources, including Russian drifting station data.  Fields of total and low cloud cover are being prepared at the University of Washington using new Ice Patrol ship and western drifting station data as well as COADS data.

4.  Summary 

Our objective for the data portion of the EWG Arctic Meteorology Atlas is to provide new, valuable data for a data-sparse region of the earth, and to present new and existing data products in formats that are easy to use for climate research.  The meteorological atlas will complement the EWG oceanographic and sea ice atlases and will contribute to a comprehensive interpretation of the Arctic climate system.  Scientific applications foreseen for these data include: investigation of evidence for climatic change over the four decades from 1951through 1990; examination of interannual variability of climate in the coastal zone and in the central Arctic; and regional study of air mass transformation from open water to ice-covered ocean.
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Table 1.  Western drifting station data.








Fig. 6.  Grid cell centers for the 250 km EASE-Grid.
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Fig. 1.  The location of 65 Russian coastal stations (red squares), and stations in NCAR ds 570 and the GHCN (crosses and blue squares).
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Fig. 3.  Western drift station tracks.





Fig. 2.  Russian “North Pole” drifting station tracks.  Most data were acquired in the 1950’s through the 1980’s.  Stations drifted for about 2 years, and generally at least 2 stations were operational at any one time.





Fig. 4.  DARMS drift tracks, 1958-1975
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Fig. 5.  Ice Patrol ship cruise tracks, 1952-1970. 





� EMBED Word.Document.8 \s ���





� EMBED Word.Picture.8  ���








[image: image8..pict][image: image9..pict][image: image10..pict][image: image11..pict][image: image12..pict]_999471299.doc
[image: image1.png]






_999472106.doc
Station

Dates

Parameters



AIDJEX (4 stations)

1975/1976

Press, Air T, Wind Dir/Spd, DewT.



ARLIS I

9/1960 - 3/1961

Press, Air T, Precip, Sky Cover, Wind Dir/Spd, Weather, Visibility, Wet Bulb T, Cloud Layers, Min  Temp



ARLIS II

6/1961 – 9/1962

Press, AirT, Precip, Sky Cover, Wind Dir/Spd, Weather,  Visibility, Wet Bulb T, Cloud Layers, Min/Max T



Ice Station Alpha

5/1957 – 11/1958

 Press, AirT, Precip, Sky Cover, Wind Dir/Spd, Weather, Visibility, DewT, Cloud Layers.



T-3 

1952-1971 (with gaps)

Press, AirT, Precip, Sky Cover, Wind Dir/Spd, Weather,  Visibility, DewT, Cloud Layers



Ice Station Charlie

5/1959 – 1/1960

Press, AirT, Precip, Sky Cover, Wind Dir/Spd, Weather, Visibility, DewT, Cloud Layers           - Daily Summary: Min/Max T, 24 Hour Precip, 24 Hour Snowfall,  Snow Depth, Peak Wind Dir/Spd



Maud

9/1922 – 8/1924

Press, AirT, Precip, Sky Cover, Wind D/Force, Weather, Visibility, Cloud Layers



Fram

1893-1896

Press, AirT, Wind Dir, Total Cloud, Low Cloud, Rel Humid.,DewT,  Wet Bulb T
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