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ABSTRACT 

 
 
The global average temperature anomalies are based in part on the Global Climate Observing 

Network (GCON) stations’ data. To insure the reliability of data, the Mongolian GCON 
meteorological stations’ exposure characteristics were surveyed during July-August 2005. Mongolia 
is a large continental region sandwiched between Russia and China at the junction of the Siberian 
taiga forests, Dahurian steppes, and Gobi Desert. According to the World Meteorological 
Organizations (WMO) guidelines, meteorological observing stations should be chosen to minimize 
the effects of surroundings such as trees, buildings, and other obstructions by at least 100 m radius. 
However, in the photo survey, some of the GCON stations did not meet the WMO standards. 
Therefore, the reliability of the data from these stations should be assessed and used carefully in 
surface temperature trend assessments. Following the WMO guidelines for GCON sites should be a 
priority.  
 
1. INTRODUCTION 

 
To insure uniform publication of observations and statistics, WMO published technical 

regulations supplemented by a number of guides and manuals to be followed by the Member 
countries of the Organization. According to this guide, meteorological stations were proposed to be 
representative of an area in accordance with its application. For example, to define in meso and 
larger scales, synoptic observations typically represent an area up to 100 km around the station, and 
for local applications, the area might be up to 10 km (WMO 1996). Meteorological observing 
stations should be chosen to minimize the effects of surroundings, such as trees, buildings, walls, and 
other obstructions, and should not be placed in steeply sloping ground or in a hollow (WMO 1996).  

Acknowledging these guidelines, the following questions were posed:   
• Do the GCON meteorological observing stations meet these requirements?  
• Are their data free from microclimate exposure and reliable for a long-term climate change 

study?  
• Do we have historical information about the changes in the station instruments and their 

movements, which might influence homogeneity of data from the stations?  
It is difficult to find historical information because of lack of enough historical 

documentation about the meteorological observing stations’ site exposure. Therefore, to investigate 
one of the GCON region’s microclimate exposure characteristics, the fieldwork was held in 
Mongolia between July-August 2005. Similar studies took place in eastern Colorado (Davey and 
Pielke Sr. 2005) but no other similar work has been done for Mongolia. Within the frame of this field 
study, 17 stations in 17 different province centers (Fig. 1), including the Mongolian capital city, 
Ulaanbaatar, were visited, concentrating on nine GCON sites. Name, location, GPS position, and 
altitude of each station were recorded in a meteorological stations’ basic data table (Table 1). These 
sites were located in different natural zones including steppe, forest-steppe to desert area (Dorjgotov 
et al. 2004). The majority of them were located in a residential area close to buildings and household 
fences. Unfortunately, the minority of the visited stations met WMO site exposure requirements.  
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Figure 1: Mongolian meteorological stations, surveyed between July-August 200. Red - GCON sites; 
Green - Non GCON site. 
 
Table 1: Meteorological stations basic data 
 

Site name and 
classification 

Network 
and STID 

Natural 
zone 

Province Begin 
year 

GPS position Altitude, m 

Khovd 
Rural-Urban 

GCON 
44218 

Dry 
steppe 

Khovd 1936 Lat: 48o01’ 
Lon: 91o39’ 

1406 

Moron  
Rural-Urban 

GCON 
44231 

Steppe Khovsgol 1938 Lat: 49o65’ 
Lon: 100o15’ 

1288 

Uliastai  
Rural-Urban 

GCON 
44272 

Forest-
steppe 

Zavkhan 1936 Lat: 47o45’ 
Lon: 96o51’ 

1767 

Ulaangom 
Rural-Urban 

GCON 
44212 

Desert- 
steppe 

Uvs 1936 Lat: 49o48’ 
Lon: 92o05’ 

940 

Dalanzadgad 
Rural-Urban 

GCON 
44373 

Semi-
desert 

Omnogovi 1935 Lat: 43o25’ 
Lon: 104o25’ 

1450 

Bulgan  
Pristine-Rural 

GCON 
44239 

Forest-
steppe  

Bulgan 1941 Lat: 48o48’ 
Lon: 103o33’ 

1210 

Mandalgovi 
Pristine-Rural 

GCON 
44341 

Desert-
steppe 

Dundgovi 1944 Lat: 45o46’ 
Lon: 106o17’ 

1393 

Arvaikheer 
Pristine-Rural 

GCON 
44288 

Steppe Ovorkhangai 1940 Lat: 46o16’ 
Lon: 102o47’ 

1813 

Choibalsan 
Pristine-Rural 

GCON 
44259 

Steppe Dornod 1936 Lat: 48o05’ 
Lon: 114o33’ 

756 

Ulaanbaatar 
Rural-Urban 

44292 Forest-
steppe 

Capital city 
Ulaanbaatar 

1936 Lat: 47o56’ 
Lon: 106o54’ 

1306 

Baruunkharaa 
Rural-Urban 

44241 Forest-
steppe 

Selenge 1939 Lat: 48o55’ 
Lon: 106o04’ 

807 

Altai  
Rural-Urban 

44277 Dry 
steppe 

Govi-Altai 1953 Lat: 46o24’ 
Lon: 96o15’ 

2183 

Tsetserleg 
Pristine-Rural 

44282 Forest-
steppe 

Arkhangai 1936 Lat: 47o27’ 
Lon: 101o28’ 

1693 

Ondorkhaan 
Pristine-Rural 

44304 Steppe Khentii 1937 Lat: 47o19’ 
Lon: 110o38’ 

1033 

Choir  
Pristine-Rural 

44298 Dry 
steppe 

Govi-Sumber 1949 Lat: 46o27’ 
Lon: 108o13’ 

1286 

Sainshand 
Pristine 

44354 Semi-
desert 

Dornogovi 1936 Lat: 44o54’ 
Lon: 110o07’ 

936 

Bayankhongor 
Pristine 

44287 Dry 
steppe 

Bayankhongor 1962 Lat: 46o08’ 
Lon: 100o41’ 

1859 
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All the meteorological instruments are surrounded by an iron net fence with 25 × 25 × 1.5 m 
dimensions, preventing outside influences such as animals and different human activities. But on the 
other hand, the fence itself affects vegetation cover and causes vegetation cover differences inside 
and outside the fence.  For example: vegetation inside the fence was taller than outside and also 
vegetation community types were different at the Bulgan, Uliastai, and Ondorkhaan stations (Fig. 2).  
 
a.         b. 

  
 

 
 
 
 
 
 
 
 

  
c.                                                                d. 

 
 
 
 
 
 
 
 
 
 

 
Figure 2: Vegetation cover was different inside and outside the fence. a. Bulgan station;                   
b. Uliastai station; c. Ondorkhaan station inside the fence; d. Ondorkhaan station outside the fence. 

 
Most of the stations were equipped with old, Russian instruments and there were no extra 

supplies or reserved instruments in case of any damage. Most of the sites were equipped with an 
automatic weather station (made in Japan: R28 [121] and Finland: Viasala) in 2004 and collecting 
parallel measurements except one in Uliastai was not operating at the time of the visit (July 2004) 
because of the broken data-logger. The Mandalgovi, Altai, and Ondorkhaan stations did not yet have 
automatic stations. Some of the stations, founded before the 1950s were operated by Russian 
specialists, for example, the Ulaangom station was operated by Russian specialists until 1966. Three 
of the stations were moved from their primary position (Ondorkhaan, Uliastai, and Ulaangom), and 
two of them were moved twice (Ulaanbaatar and Choibalsan).  

 
2.  STUDY AREA 

 
Mongolia is located in the central part of Asia between 41°35"-52°06" latitude and 87°47"-

119°57" longitude, neighboring Russia in the north and China in the south.  Mongolia is the 17th 
largest country in the world by size of territory, which is 1.56 million square km with an average 
altitude of 1580 m above sea level (Mongolian Statistical Yearbook 2002). Mongolia is completely 
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land-locked and geographically characterized by an ultra continental location. The Mongolian 
territory was lifted to a relatively high altitude above the sea level. Eighty one percent of Mongolia is 
situated above 1000 m and 50% is higher than 1500 m (Erdenetuya and Khudulmur 2005).  Most of 
the highlands consist of mountainous areas with gentle to steep slopes, which are mostly on western, 
northern, and southwestern part of Mongolia. As a whole, the territory of Mongolia is characterized 
by great diversity and a particularly complex spatial structure of soil and vegetation cover. 

The climate of Mongolia is dry and continental. Distance from the seas and considerable 
elevation above sea level make the climate very dry and continental. Furthermore, the climate is very 
harsh with large seasonal (up to 90°C) and daily (up to 30°C) temperature fluctuations, and dust 
storms, drought and “zud” (harsh winter conditions with heavy snowfalls) are common. The coldest 
month is January. Typically in some regions, especially in the northern part of Mongolia, the 
temperature drops to less than -40°C. The hottest month is July. In the Gobi Desert, temperature 
reach 40°C. Mongolia is the land of winds, especially sharp winds that blow in the spring. In the 
Gobi and steppe areas, winds often develop into devastating storms reaching velocities of 15 to 25 m 
s-1. The Mongolian capital city, Ulaanbaatar, is the coldest capital in the world (Batima 2003).  

A characteristic feature for Mongolia is the combination of low relative humidity values with 
rather low winter temperatures. The mean annual precipitation is 200 to 300 mm (8-12") of which 
70% falls within the three summer months from June to August (Hilbig 1995). The total amount of 
precipitation is rather low; it decreases from 600 mm/year at the Khangai, Khovsgol, and Khentii 
mountains to 25 mm/year or less in the Gobi Desert (Gunin et al. 1999).  

Mongolia is located between the southern edge of eternal glaciers and northernmost 
boundaries of deserts. The complicated separated break and severe continental climate create two 
different processes, aridization (desertification) and very low temperatures (cryogenesis) that 
strongly affect the distribution, structure, and dynamics of vegetation cover. The prevailing soils are 
light loams and loamy sands, mainly not salinized, with considerable amounts of rock detritus and 
pebbles. Due to high vulnerability of arid and semi-arid regions, even relatively weak human impacts 
can seriously damage the natural ecological balance and trigger processes of progressive degradation 
and desertification (Gunin et al. 1999).  
 
3.  FIELD WORK  
 

Most of the stations were surveyed in July 2005. At each site the center point (SRG) was 
chosen as the middle point of the station’s northside fence. At the center point, the latitude and 
longitude coordinates were measured using Garmin Plus III unit and compared with the station data. 
Next, site surroundings from the center point were described using visible estimates of distances and 
heights of each object, within a radius of 100 m. Site exposure description worksheets similar to a B-
44 form were completed according to the observation for each site (see Appendix A). Finally, 
documental photos were taken to show four cardinal directions of the exposure characteristics. In 
case of necessity, additional photos were taken to show the close objects more clearly and also to 
show a panoramic view of the station’s surroundings. Each station’s mean wind speed, direction, and 
frequency were plotted using Wind Rose Plots for Meteorological Data Version 5.0.1 (The’ et al. 
2005) based on hourly data for the last 15 years (1990-2004) obtained from the National Climatic 
Data Center (NCDC 2005). Each station’s location and digital elevation maps were created using 
ArcGIS9.0. The sites were classified into three types as described by Hanamean et al. (2003): 
Pristine, Pristine–Rural and Rural-Urban. Pristine site is considered with little or no anthropogenic 
influences. Pristine–Rural site is described with some anthropogenic influence through surrounded 
by pristine class landscape. Rural-Urban site receives strong influences from vegetation through 
widely surrounded by urban character. 
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3.1  GCON sites in residential areas: Rural-Urban 
 

The Khovd station (Fig. 3) in the Khovd province was located in the middle of a residential 
area and surrounded by concrete walls (about 1.5 m high) from the south, west, and north sides at 
about 10-30 m distances. Walls were built in 1982 by the military army, which was located on the 
southeast side of the station. The household fence was built in 1999 inside the wall on the 
northeastern corner at about 30 m distance.  

The meteorological station’s office building, built in 1983, was on the east side at about 100 
m distance. There were mountains on the north and south side at about 6-7 km, and on the west side 
at about 8-10 km. More descriptive exposure characteristics and a panoramic view is shown in the 
Appendix (Worksheet 1 and Fig. A-1). 

 
 

                b.     

                                         
 e.     a.     c. 

       
d. 
 
 
 

 
 
 
 
 
 

 
Figure 3:  The sensor exposure characteristics of the Khovd station in Khovd province of Mongolia, 
44218. 48 N 91 E. Altitude: 1411 m. Photos indicate that Khovd is a Rural-Urban site, surrounded 
by concrete walls on the S, W, and N side and households to the north. A meteorological station 
office building is on the east side at about 100 m distance. a. Station sensors; b. Illustration of 
exposures viewed looking north; c. Illustration of exposures viewed looking east; d. Illustration of 
exposures viewed looking west; d. Illustration of exposures viewed looking south. 
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The Moron station in the Khovsgol province was also located in the middle of a residential 

area and was close to buildings and fences at about 30-80 m distances (Fig. 4). Before the 1990s, the 
airport was located near the station and there were no other household fences and buildings except 
the meteorological office building to the east. After the airport was relocated to another location, and 
due to economic crisis and harsh winters, herders settled in the province center and it became more 
and more crowded each year.  The station had been surrounded with household fences and buildings 
since about 1992. The station was located in a valley of the “Delger” river and mountains. Exposure 
characteristic worksheet and eight directions view are shown in the Appendix (Worksheet 2 and Fig. 
A-2). 

 
 

                                   b. 

                                                        
    e.                              a.       c. 

         
       d. 

                           

                 
 
 

Figure 4:  The sensor exposure characteristics of the Moron station in Khovsgol province of 
Mongolia, 44231. 49 N 100 E. Altitude: 1290 m. Photos indicate that Moron is a Rural-Urban site. It 
is too close to the buildings and fences on N, E, SE, and SW sides. Few trees and fences were on the 
east side. Wooden fence was on 30 m distance to the west.  a. Station sensors; b. Illustration of 
exposures viewed looking north; c. Illustration of exposures viewed looking east; d. Illustration of 
exposures viewed looking west; e. Illustration of exposures viewed looking south. 
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The next problematic station was the Uliastai station of Zavkhan province. The station was 

moved to this location in the 1980’s to avoid the residential area, which had been located on the 
northeast side since 1936. However the station was located too close to the meteorological station 
office buildings on the east side, and might have been influenced by warm effects when the wind 
blows from the building direction (Fig. 5). Vegetation cover under the instruments inside the fence 
was different by type and height than outside (see Fig. 2). This province center was surrounded by 
mountains and the mountains in the west were about 2 km closer to the meteorological station. 
Panoramic view and exposure characteristics are shown in the Appendix (Worksheet 3 and Fig. A-3). 

 
 
  b. 

                            
  e.      a.                 c. 

        
        d.            

              
 
 
 
 
 
 
 

 
 

Figure 5:  The sensor exposure characteristics of the Uliastai station in Zavkhan province of 
Mongolia, 44272. 47 N 96 E. Altitude: 1780 m. Photos indicate that Uliastai is a Rural-Urban site, 
which is close to the meteorological station’s office and other buildings in a range of 5-80 m 
distances on the east side. There was another building, currently no one using, located at about 30-
35 m on the north side. a. Station sensors; b. Illustration of exposures viewed looking north;             
c. Illustration of exposures viewed looking east; d. Illustration of exposures viewed looking west;         
e. Illustration of exposures viewed looking south. 
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  The Ulaangom station in Uvs province was located on the south side of the airport. This 
station was close to the buildings on the N, NE, and NW sides at about 20-30 m and household 
buildings and fences on the SW side at about 70-90 m distances (Fig. 6). Exposure characteristics 
and panoramic view are shown in the Appendix (Worksheet 4 and Fig. A-4). The station was moved 
to the current location on 09.01.1967.  

  
 
b.     

                                           
 e.     a.     c. 

       
  d. 

              
 
 
 
 
 
 
 
 

 
Figure 6:  The sensor exposure characteristics of the Ulaangom station in Uvs province of Mongolia, 
44212. 49 N 92 E. Altitude: 941 m. Photos indicate that Ulaangom is a Rural-Urban site. Close to 
the buildings on NW, N, NE sides at about 20-30 m and close to the household fences and buildings 
(built in around 1999) on SW side at about 50-60 m from the instrument fence. The Ulaangom station 
was moved to the current location on 09.01.1967.  a. Station sensors; b. Illustration of exposures 
viewed looking north; c. Illustration of exposures viewed looking east; d. Illustration of exposures 
viewed looking west; e. Illustration of exposures viewed looking south. 
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The Dalanzadgad station in Omnogovi province was located in the middle of a residential 
area. Household fences and buildings were close to the instruments at about 40-50 m distances on the 
north side. Old radar buildings were on NE, and SE sides and the meteorological station office 
building was on the east side at about 90 m distance (Fig. 7). A more descriptive view and exposure 
characteristics are shown in the Appendix (Worksheet 5 and Fig. A-5).    

 
 
    b.     

                                            
 e.     a.     c. 

       
        d. 

              
 

 
 
 
 
 
 
 

 
Figure 7:  The sensor exposure characteristics of the Dalanzadgad station in Omnogovi province of 
Mongolia, 44373. 43 N 104 E. Altitude: 1470 m. Photos indicate that Dalanzadgad is a Rural-Urban 
site. Household buildings and fences are on the north side at about 40-50 m, on the east side 
meteorological station’s building at about 85-95 m, old radar buildings on the E, SE sides at about 
25, 65 m, respectively and aerology building on the SE side at about 85 m distance. a. Station 
sensors; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking 
east; d. Illustration of exposures viewed looking west; e. Illustration of exposures viewed looking 
south. 
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3.2 Pristine-Rural sites of GCON:  
 

 The Bulgan station in Bulgan province was located in the valley of the “Achuut” River and 
“Bulgan” Mountain. This site was characterized as a Pristine-Rural site. The meteorological stations 
office building with some deciduous trees was located on the northwest side at about 100 m. The 
agricultural meteorological station’s wooden fence was built in the 1970s on the north side at about 
5-25 m distance (Fig. 8).  Inside the fence there were nine saplings at about 10-50 m distances with 
0.5-2 m heights. The pollution monitoring cabin (1.5 × 1.5 × 2 m) was on the west side at about 1.5 
m from the fence. It was typical for most visited stations to have a pollution monitoring cabin close 
to (about 1-2 m distance) the station instruments’ fence. The vegetation cover under the instruments, 
inside the fence was different by type and height from the outside (see Fig. 2). A more descriptive 
view and exposure characteristics are shown in the Appendix (Worksheet 6 and Fig. A-6).    

 
 

                 b. 
                                                 
 
 
 
 
 

 
 
   
e.                                                 a.                                              c. 

      
                                                  d. 

                            
 
 
 
 
 
 
 
 

 
Figure 8:  The sensor exposure characteristics of Bulgan station in Bulgan province of Mongolia, 
44239. 48 N 103 E. Altitude: 1217 m. Photos indicate that Bulgan is a Pristine-Rural site. a. Station 
sensors; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking 
east; d. Illustration of exposures viewed looking west; e. Illustration of exposures viewed looking 
south. 
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The Mandalgovi station in Dundgovi province was located on the west side of the airport. 
The meteorological station’s office building, fuel storage house and airport buildings were close to 
the station’s fence at about 40, 50, and 60 m on the N, NW, and NE sides respectively (Fig. 9). The 
other 3 sides were open. More descriptive view and exposure characteristics are shown in the 
Appendix (Worksheet 7 and Fig. A-7).    

 
 

      b. 

                                                      
  e.                     a.        c. 

        
 d. 

                           

                
 
 

Figure 9:  The sensor exposure characteristics of Mandalgovi station in Dundgovi province of 
Mongolia, 44259. 45 N 106 E. Altitude: 1400 m. Photos indicate that Mandalgovi is a Pristine-Rural 
site, close to the airport on the NE side at about 60 m and meteorological office building on the north 
side at about 40 m, fuel storage building at about 50 m distances. a. Station sensors; b. Illustration of 
exposures viewed looking north; c. Illustration of exposures viewed looking east; d. Illustration of 
exposures viewed looking west; e. Illustration of exposures viewed looking south. 
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The Arvaikheer station in Ovorkhangai province was located on the west side of an airport. 
Airport buildings with a concrete fence were close to the stations at about a 50-60 m distance on the 
southeast. A pollution monitoring cabin (1.5 × 1.5 × 2 m) was located at about 1 m from the fence. A 
gas station was located at about a 90 m distance on the NW side. In between there was unpaved road 
(Fig. 10). Exposure characteristics are in the Appendix (Worksheet 8).    

 
 

    b. 

                          
e.    a.    c. 

     
         d.  
 

 
 
 
 
 
 
 

 
 
Figure 10:  The sensor exposure characteristics of Arvaikheer station in Uvurkhangai province of 
Mongolia, 44288. 46 N  102 E. Altitude: 1813 m. Photos indicate that Arvaikheer is a Pristine-Rural 
site,  close to the airport buildings on the SE side at about 50 m, and to the pollution monitoring 
cabin at about 1 m on the east side. a. Station sensors; b. Illustration of exposures viewed looking 
north; c. Illustration of exposures viewed looking east; d. Illustration of exposures viewed looking 
west; e. Illustration of exposures viewed looking south. 
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 The Choibalsan station in Dornod province was located in the middle of a residential area. 
Fortunately, the residential area was located farther than a 100 m radius. There was unpaved road on 
the north at about 2-3 m. The meteorological office building was located to the south at about 70 m 
and an aerology building was to the southeast at about a 60 m distance (Fig. 11). The station has been 
displaced two times and came to the current location in 1974. The primary location was about 4 km 
further to the west (1936-1969) and the second one was about 6 km further east (1969-1974) than the 
current location. A more descriptive view and exposure characteristics are shown in the Appendix 
(Worksheet 9 and Fig. A-9).    
 
 

   b. 

                                              
e.                      a.       c. 

        
       d. 

                                          
 
 
 
 
 
 
 
 

 
 

Figure 11:  The sensor exposure characteristics of Choibalsan station in Dornod province of 
Mongolia, 44259. 48 N 114 E. Altitude: 750 m. Photos indicate that Choibalsan is Pristine-Rural 
site. The meteorological office building and trees at about 70-80 m on the south side and an unpaved 
road is about 2-3 m close on the north side. a. Station sensors; b. Illustration of exposures viewed 
looking north; c. Illustration of exposures viewed looking east; d. Illustration of exposures viewed 
looking west; e. Illustration of exposures viewed looking south. 
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3.3     Non-GCON sites  
 
Rural-Urban sites. The Ulaanbaatar station of the capital city was located in the middle of a 
residential area in a first district. The station was moved to the current location called “Takhilt” Hill 
in Oct. 1978 (Fig. 12). The station was located previously in the Bayanzurkh district between 1960-
1978 and at the “Byant-Ukhaa” airport between 1936-1960. The transition to a free market economy 
and multi-year drought and “zud” highly influenced the large migration of population from 
countryside to the city. Therefore, the capital city grew more and more crowded each year with legal 
and illegal residents. In connection to this, the Ulaanbaatar station was more closely surrounded by 
household fences and buildings. The Mobicom Corporation, a mobile phone company, built their 
antenna near the weather station in 2004 using the high hillside location. More descriptive pictures 
and information can be found in the Appendix (Worksheet 10 and Fig. A-10). 

                           b. 

                                          
 e.                      a.       c. 

        
          d. 

                            
 
 
 
 
 
 
 
                    

Figure 12: The sensor exposure characteristics of Ulaanbaatar station in the capital city of 
Mongolia, 44292. 47 N 106 E. Altitude: 1306 m. Photos indicate that Ulaanbaatar is a Rural-Urban 
site, close to the household fence on the east side at about 5 m, which was built in 2005. The 
Mobicom antenna and office building is on the SW corner at about 5-10 m, built in 2004. The 
meteorological station office building is on the NW side at about 50 m distance. The station was 
moved two times and came to the current location in 1978. A big residential area called First 
District is on the south about 200 m.   a. Station  sensors;  b. Illustration of exposures viewed looking 
north;  c. Illustration of exposures viewed looking east; d. Illustration of exposures viewed looking 
west; e. Illustration of exposures viewed looking south. 
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 The Baruunkharaa station in Selenge province was the next Rural-Urban site within non 
GCON sites. It was surrounded by household fences and buildings within about 50 m radius (Fig. 
13). The unpaved road was on the north side at about 3-5 m distance. The station’s office building 
used to be in the second floor of the former telecommunication building on the south side, which was 
destroyed by fire in 1994. The new meteorological office building was built about 30 m to the north 
and the telecommunication building was constructed on the former location in 1994 but changed into 
a one-story building. More descriptive pictures and information are presented in the Appendix 
(Worksheet 11 and Fig. A-11). 

 
 
    b. 

                                                    
    e.                              a.       c. 

        
                d. 

 
                                            

               
 
 
 
 
 
 

 
 

Figure 13:  The sensor exposure characteristics of Baruunkharaa station in Selenge province of 
Mongolia, 44241. 48 N 106 E. Altitude: 821 m. Photos indicate that Baruunkharaa is a Rural-Urban 
site, located in the middle of a residential area. It is close to the buildings, trees and fences about 50 
m radius. a. Station sensors; b. Illustration of exposures viewed looking north; c. Illustration of 
exposures viewed looking east; d. Illustration of exposures viewed looking west; e. Illustration of 
exposures viewed looking south. 
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 The Altai station in Govi-Altai province also included one of the Rural-Urban sites due to 
buildings on E, SE, and S sides. This station was located on the northwestern side of the airport. 
Small hills were on the north at about 150 m. Buildings were close to 30-50 m distances on the S and 
SE sides (Fig. 14). Recently, the household fence was built to the south at about 50 m distance but it 
has been requested to be moved. Only the west side was relatively open. More descriptive pictures 
and information can be found in the Appendix (Worksheet 12 and Fig.A-12). 

 
 
    b. 

                                                        
    e.                              a.       c. 

        
       d. 

                           
                 

 
 
 
 
 
 

 
 

Figure 14: The sensor exposure characteristics of Altai station in Govi-Altai province of Mongolia, 
44277. 46 N 96 E. Altitude: 2183 m. Photos indicate that Altai is a Rural-Urban site, surrounded by 
an iron net fence on the east and north side. Buildings were close to 30-50 m distances on the S and 
SE sides. Small hills were on the north side at about 150 m and only the west side was relatively 
open.  a. Station sensors; b. Illustration of exposures viewed looking north; c. Illustration of 
exposures viewed looking east; d. Illustration of exposures viewed looking west; e. Illustration of 
exposures viewed looking south. 
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Pristine-Rural sites. The Tsetserleg station in Arkhangai province was located on the southeast side 
of the province center. The station was good except the meteorological station’s office building was 
located at about 50 m distance on the north side (Fig. 15). The province center was located in 
between mountains. The mountains on the north were especially close to the station at about 1-2 km.  
Mountains to the south, west, and east were about 0.2-0.3 km, 2-3 km and 10-15 km away, 
respectively. More descriptive pictures and information can be found in the Appendix (Worksheet 13 
and Fig. A-13). 
 

 
b. 

                           
  e.    a.             c. 

    
      d. 

            
 

 
 
 
 
 
 

 
 

Figure 15: The sensor exposure characteristics of Tsetserleg station in Arkhangai province of 
Mongolia, 44282. 47 N 101 E. Altitude: 1693 m. Photos indicate that Tsetserleg is a Pristine-Rural 
site. The north side building was close about 50 m distance. a. Station sensors; b. Illustration of 
exposures viewed looking north; c. Illustration of exposures viewed looking east; d. Illustration of 
exposures viewed looking west; e. Illustration of exposures viewed looking south. 

 
 
 
 
 
 



 19 

Ondorkhaan station in Khentii province was located on the south side of the airport. The 
airport fence was built in 2001 about 2 m to the north from the meteorological instruments’ fence. 
The concrete aircraft apron and runway tarmac was located at about 50 m distance on the north side 
(Fig. 16).  The meteorological stations office building was situated on the northeast side at about 70 
m distance. The station was moved to the current location in 1982. Currently, the airport was not 
receiving any airplanes since December 2004 and is operating as a reserved airport. The airport gas 
station was located to the southeast at about 100 m. The vegetation cover under the instruments, 
inside the fence was different by type and height from the outside vegetation (see Fig. 2). Grasses 
under the instruments were high at about 4-20 cm, whereas grasses outside the fence were about 1-5 
cm high. More descriptive pictures and information can be found in the Appendix (Worksheet 14 and 
Fig. A-14). 

 
 

    b. 

                          
e.    a.    c. 

     
        d.  
             

 
 
 
 
 
 
 
 

 
Figure 16: The sensor exposure characteristics of Ondorkhaan station in Khentii province of 
Mongolia, 44304. 47 N. 110 E. Altitude: 1039 m. Photos indicate that Ondorkhaan is a Pristine-
Rural site accounting the north side airport apron and the NE and E side buildings.  a. Station 
sensors; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking 
east; d. Illustration of exposures viewed looking west; e. Illustration of exposures viewed looking 
south. 
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The Choir station in Govi-sumber province was located on the southeast side of the city. The 
Choir station was a good site except for the west side wooden fence with buildings at about 80 m 
distance (Fig. 17). The vegetation cover under instruments was representative to the entire area. More 
descriptive pictures and information can be found in the Appendix (Worksheet 15 and Fig. A-15). 

 
 

 b.     

                                            
 e.     a.     c. 

       
        d. 

              
 
 

 
 
 
 
 
 

 
 

Figure 17:  The sensor exposure characteristics of Choir station in Govi-Sumber province of 
Mongolia, 44298. 46 N 108 E. Altitude: 1286 m. Photos indicate that Choir is a Pristine-Rural site. 
The west side wooden fence with buildings was at about an 80 m distance. a. Station sensors; b. 
Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking east; d. 
Illustration of exposures viewed looking west; e. Illustration of exposures viewed looking south. 
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Pristine sites.  The Sainshand station in Dornogovi province was characterized as a Pristine site that 
satisfies WMO requirements. It was located on an open flat space. The type of land cover under the 
instruments was typical to the entire region. The meteorological office building was located on the 
west side at about a 100 m distance (Fig. 18). Household buildings and fences were about 300 m to 
the southeast and on the north side at about 500 m distances. The exposure characteristics worksheet 
and panoramic view are shown in the Appendix (Worksheet 16 and Fig. A-16). 
   
   
 
                b.     

                                       
 e.     a.     c. 

       
         d. 

             
 
 

 
 
 
 
 
 

 
 

Figure 18: The sensor exposure characteristics of Sainshand station in Dornogovi province of 
Mongolia, 44354. 44 N 110 E. Altitude: 936 m. Photos indicate that Sainshand is a Pristine site that 
satisfies with the WMO requirements.  a. Station sensors; b. Illustration of exposures viewed looking 
north; c. Illustration of exposures viewed looking east; d. Illustration of exposures viewed looking 
west; e. Illustration of exposures viewed looking south. 
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Another Pristine site was Bayankhongor station in Bayankhongor province. The station was 
located on the east side of the airport at about 200 m. The meteorological station office building with 
few deciduous trees was on the west side at about 100 m distance (Fig. 19). The office building was 
extended into a two floor building in 2004. All other sites were open within a 100 m radius. The 
mountains were to the east at 2-3 km distances and a residential area was to the north at about a 1 km 
distance. Exposure characteristics worksheet and panoramic view are shown in the Appendix 
(Worksheet 17 and Fig. A-17).  
 
  

 b.     

                                           
 e.     a.     c. 

       
        d. 

              
 

 
 
 
 
 
 

 
 

Figure 19: The sensor exposure characteristics of Bayankhongor station in Bayankhongor province 
of Mongolia, 44287. 46 N 100 E. Altitude: 1862 m. Photos indicate that Bayankhongor is a Pristine 
site that satisfies with the WMO requirements.  a. Station sensors; b. Illustration of exposures viewed 
looking north; c. Illustration of exposures viewed looking east; d. Illustration of exposures viewed 
looking west; e. Illustration of exposures viewed looking south. 
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Conclusions:  A total of 17 stations were surveyed in this study. From the GCON sites, Khovd, 
Moron, Uliastai, Ulaangom, and Dalanzadgad stations were characterized as Rural-Urban sites in 
residential areas composing 56%, and Bulgan, Arvaikheer, Mandalgovi, Choibalsan stations were 
characterized as Pristine-Rural sites composing 44%. Within the non-GCON sites Ulaanbaatar, 
Baruunkharaa, Govi-Altai stations were characterized as Rural-Urban sites, Tsetserleg, Ondorkhaan, 
and Choir stations were characterized as Pristine-Rural sites, and Sainshand and Bayankhongor 
stations were characterized as Pristine sites. From the total 17 stations, 47% were qualified as 
strongly influenced by urban character landscape, 41% received some anthropogenic influences and 
12% had very little to no anthropogenic influences. According to this study, most of the surveyed 
stations were qualified as Rural-Urban sites that did not satisfy the WMO exposure requirements. 
That implies the global-averaged temperature anomalies based on the data from these stations do not 
completely satisfy WMO standards. Therefore, reliability of the data from these stations should be 
questioned and considered carefully in further studies. Strict adherence in following WMO 
guidelines is important and urgently needed. Proper action such as removing at least unused objects 
close to the instruments is recommended. Recently, there were many houses moved and other 
buildings and houses constructed closer to the meteorological station’s fence. Therefore, it is 
important to restrict at least new settlements close to meteorological stations and strengthen the 
regulations in order that data be representative to the whole region. This study is the preliminary and 
qualitative study for documenting the exposure characteristics surrounding weather stations. Further 
studies on the quantitative influences of the close objects are highly recommended. 
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APPENDIX A 
 

WORKSHEET #1  FOR REPORT ON COOPERATIVE STATION 
   

         NETWORK GCON 
 
STATION NAME: Khovd  STATION NUMBER:  44218 PROVINCE:     Khovd  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 47/91  
 
LAT: 47(d) 59(m) 44.2(s)N      LON: 91(d) 37(m) 57.6(s)E ELEVATION: 1411 (m)     
The station is located 1487 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1936 

OBSERVER:  
NAME: Jargalzaya  DOS:  07/13/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS: Hydro meteorological station “Khovd” PHONE: Work:  976-1432-22505 
Khovd khot, Khovd Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the Mountain valley.  
 
DRIVING DIRECTIONS 
Close to the old airport in the middle of the Aimag center - urbanized area.  
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side fence door at Lat: 47(d) 59(m) 44.2(s)N  Lon: 91(d) 37(m) 57.6(s)E   
OBSERVATIONS  AND  EQUIPMENT 

OBJECTS 
1. 45-50/30-35/1.5-2 Household fence made by cement and built in 1999. 
2. 90-100/95-100/5-7 Meteorological station’s office building built in 1983 
3. 100-210/45-55/1.5-2 Military army concrete fence built in about 1982. 
4. 210-280/10-12/1.5-2 Military army concrete fence built in about 1982. 
5. 280-45/25-30/1.5-2 Military army concrete fence built in about 1982. 
Land-use & land cover  
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Sandy soil, scarcely vegetated. A dry-steppe zone. 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
Station is located near the Military army and in the middle of a residential area. 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located in the middle of urbanized areas.  
c. Mountain ranges 
There are mountains on the North, South side at about 6-7 km and on the west side at about 8-10 km. 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 
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Equipment Serial  

number 
Tele-
metered? 

Description 
 (maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger  No  100-105/8-9/12 

2. Dust controller  No  100-110/10-12/1-1.5 

3. Hygrograph 
    Thermograph 

6945 
0752 

No Gives graphical type of 
measurements for humidity 
and temperature for 24 hours. 

130-140/7-8/2-3 

4. Tipping bucket rain 
gauge 

251141/84 No  165-170/13-14/1.8-2 

5. Heliograph 421 No Measuring solar irradiation 172-175/15-16/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 
Depth thermometers, 
cm: 
20 
40 
60 
80 
120 
160 
320  

 
 
36662 
81070 
 
86396 
505 
9393 
1154 
504 
159 
493 

No  175-185/20-23/0 
 
 
 
140-160/20-22//0.5-1 

7. Automatic weather 
station 
Sun tracker STR-21 
Temperature and  
humidity sensor 
HMP45D 
Barometer sensor  
Pyrheliometer  

R-28(121) 
44903 
170080 
 
Z1910001 
 
DTB 210 
MS-101D 

Yes Installed in 2004 and taking 
measurements since July. 
2004.   

200-210/3-4/12-13 

8. Pluviograph 040   200-205/12-13/1.8-2 

9. Psychrometer: Dry 
                            Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         Min. 

559 
582 
19 
1952 
36671 

No  220-230/7-8/2-3 

10. Automatic station’s 
tipping bucket rain 
gauge N-68 

79112 Yes  250-255/5-6/0.3-0.5 

11. Light fluger 3478 No  255-260/8-9/12 
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 a.     b.         c. 

       
 
 d.     e.      f. 

       
 
 g.     h.      i. 

       
 
Figure A-1:  The sensor exposure characteristics of Khovd station in Khovd province of Mongolia, 44218. 
48N 91E.Altitude: 1411 m. Photos indicate that Khovd is a Rural-Urban site, surrounded by concrete walls 
on the S, W, and N sides built in about 1982. Households on the north side moved in 1999s and built a fence, 
which made concrete walls about 20 m more close to the stations’ instruments. A meteorological station’s 
office building is on the east side at about 100 m distance, built in 1983. a. Illustration of exposures viewed 
looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed 
looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. Illustration of 
exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. Illustration of 
exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #2  FOR REPORT ON COOPERATIVE STATION 
          
    NETWORK GCON 

 
STATION NAME:  Moron STATION NUMBER:  44231  PROVINCE:     Khovsgol  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 49/100  
 
LAT: 49(d) 38(m)19.8N                 LON: 100(d) 09(m) 59.8(s) E  ELEVATION: 1290 (m)     
The station is located 779 km(s) from Ulaanbaatar Mongolia. 
STATION BEGIN DATE:  1938 

OBSERVER:  
NAME: Sarantsetseg   DOS:  07/10/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Moron”   PHONE: Work:  976-1382-22226 
Moron khot, Khovsgol Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the “Delger” river valley and mountains.  
 
DRIVING DIRECTIONS 
On the east side of the II secondary school, across the paved road. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 49(d)38(m)19.8N Lon: 100(d)09(m)59.8(s) E El: 1290 (m)     

OBJECTS 
1. 30-35/50-60/2-2.5 A well for residential water supply with fence 30-60/50-70/1.5-1.6 
2. 90-105/50-55/4-6 Trees (6ps.)  
3. 90-100/52-57/3-4 Meteorological station’s office building built on 1962 
4. 100-105/50-55/2-3 Satellite antenna 
5. 100-105/75-80/2-3 Household building 
6. 170-190/5-30/0.6-0.8 Agricultural meteorological wooden fence built on 2005 
7. 185-190/90-100/2-3 Aerology building 
8. 200-280/25-30/1-1.5 Wooden fence  
9. 200-280/90-100/2-10 Paved road and buildings 
10. 350-355/0.7-0.9/1.5-2 Pollution monitoring cabin 
11.355-357/0.5-0.6/10-11 Transmission line wood 
Land use & land cover  
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Artemesia spp. are dominated (height 1-5 cm). Sandy soil that has a lot of small stones. A Steppe region.    
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
1. 0-30/100-110/1.5-3 Household fences and buildings 
2. 70-80/120-130/3-5 Radio station pole, currently is not working 
3. 70-80/140-150/1.5-2 Household buildings  
4. 130-140/110-120/2.5-3.5 Household building 
5. 180-200/180-200/3-4 Household fences and buildings 
6. On the south side there is a river “Delger” at about 1.5-2 km distance Q=1.4km3 Length is 445 km. 
d. Proximity to irrigation.  
There is no irrigation. 
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3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
River “Delger” on the South side at about 1.5-2 km distance 
b. Urbanized areas  
The station is located in the middle of urbanized areas.  
 
c. Mountain ranges 
The station is located in the mountain valley. There are mountains on the all sides at about 2-15 km distances. 
  

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 12 
 

No  100-105/8-9/12 

2. Hygrograph 
    Thermograph 

8421 
44370 

No Gives graphical type of 
measurements for 
humidity and temperature 
for 24 hours. 

130-140/10-12/2-3 

3. Tipping bucket rain 
gauge 

 No  165-170/15-16/1.8-2 

4. Heliograph 262 No Measuring solar radiation 172-175/15-16/1.8-2 

5. Automatic weather 
station 
Sun tracker  
Temperature and humidity 
sensor  
Barometer sensor PTB210 
Wind speed/direction 
Pyrheliometer  

R28 (121) 
STR-21 
 
HMP45D 
X195000
2 
N-800SK 
MS-101D 

Yes Installed in Sept.2004 
and taking measurements 
since april.2005 

175-180/3-4/12-13 

6. Soil thermometers: 
Normal 
Max. 
Min. 

 
115 
542 
547 

No  175-185/20-23/0 

7. Albedometer 
    Actinometer 
    Balance-meter 

36 
592 
56 

No Sept.2004 renewed 195-200/16-17/1.8-2 

8. Dust controller  No  200-210/16-17/1-1.5 

9. Psychrometer: dry 
    Wet 

682 
566 

No  220-230/10-12/2-3 

9. Automatic station’s 
tipping bucket rain gauge  

N-68 Yes  250-255/5-6/0.3-0.5 

10. Light fluger 11 No  255-260/8-9/12 
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a.      b.        c. 

       
 
 d.      e.       f. 

       
 
 g.      h.         i. 

       
 
Figure A-2:  The sensor exposure characteristics of Moron station in Khovsgol province of Mongolia, 
44231. 49N 100E. Altitude: 1290 m. Photos indicate that Moron is a Rural-Urban site, located in the middle 
of a residential area. It is close to the buildings, few trees and fences on the east side at about 50 m, 
household and aerology buildings on the SE and SW at about 75-90 m, and fences on the west side  at about 
30 m.  a. Illustration of exposures viewed looking northwest; b. Illustration of exposures viewed looking 
north; c. Illustration of exposures viewed looking northeast; d. Illustration of exposures viewed looking 
west; e. Station sensors; f. Illustration of exposures viewed looking east; g. Illustration of exposures viewed 
looking southwest; h. Illustration of exposures viewed looking south; i. Illustration of exposures viewed 
looking southeast. 
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WORKSHEET #3  FOR REPORT ON COOPERATIVE STATION 
           

    NETWORK GCON 
 
STATION NAME:  UliastaiSTATION NUMBER:  44272  PROVINCE:     Zavkhan  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 47/96  
 
LAT: 47(d) 43(m)37.3N                 LON: 96(d) 50(m) 51.3(s) E  ELEVATION: 1780 (m)     
The station is located 1023 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1936 

OBSERVER:  
NAME: Uranchimeg   DOS:  07/11/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Uliastai”   PHONE: Work:  976-1462-22103 
Uliastai khot, Zavkhan Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the “Bogd” river valley and surrounded by mountains.  
 
DRIVING DIRECTIONS 
The station is located on the south side of the province center at about 0.8-1 km. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The station’s fence door facing to North side at Lat: 47(d) 43(m)37.3N Lon: 96(d) 50(m) 51.3(s) E  El: 1780 (m)     

OBJECTS 
1. 25-30/30-35/2-2.5 Building (old, currently no one using) 
2. 45-50/40-50/1.8-2.2 Restroom 
3. 85-95/17-18/2-2.5 Building 
4. 95-100/65-75/2-4 Building 
5. 100-110/50-55/2-3 Meteorological station’s office building with 1 tree about 3 m high 
6. 125-135/60-70/2-3 Satellite antenna 
7. 135-145/75-80/2-3 Building 
8. 320-340/40-50/0.8-1.2 Agricultural meteorological fence  
 
Land-use & land cover  
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Stipa spp. are dominated (height 1-4 cm). Grassland between mountains. A forest-steppe region.  
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
 
170-190/180-200/2-2.5 fence, inside some construction work is going on. 
The station is located between mountains. The province center is located on the north side at about 1-2 km distance. 
Farther more there are mountains at about 8-10 km. On the east side there is a river “Bogd” and mountains at about 2-5 km 
distances. On the south side there are Mountains at about 2-5 km distances. On the west side there are mountains at about 
1-2 km distances.  
d. Proximity to irrigation.  
There is no irrigation. 
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3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
River “Bogd” on the east side at about 1.5-2 km distance 
b. Urbanized areas  
The station is located on the south side of urbanized areas at about 1-2 km distance.  
 
c. Mountain ranges 
The station is located in the mountain valley. There are mountains on the all sides at about 1-10 km distances. 

•  Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description 
 (maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger  No  100-105/8-9/12 

2. Wind direction sensor     110-115/5-6/11-12 

3. Automatic weather station 
Sun tracker  
Temperature and humidity 
sensor  
Barometer sensor  
Wind speed/direction 
Pyrheliometer  

R28 
(121) 
STR-21 
 
HMP45D 
 

Yes Installed in Sep 2004 
and taking 
measurements since Jan 
2005. But broken some 
of the details 2 times 
and currently it is not 
working, waiting for 
repair.  

110-115/13-14/12-13 

4. Automatic station’s tipping 
bucket rain gauge  

N-68 Yes  115-120/13-14/0.3-0.5 

5. Hygrograph 
    Thermograph 

2243 
3241 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/10-12/2-3 

6. Albedometer 
    Actinometer 
    Balance-meter 

 No  145-150/15-16/1.8-2 

7. Dust controller  No  150-155/23-24/1-1.5 

8. Tipping bucket rain gauge 3896/876 
2064 

No  165-170/13-14/1.8-2 

9. Heliograph 261 No Measuring solar 
radiation 

172-175/15-16/1.8-2 

10. Soil thermometers: 
Normal 
Min. 

 
63199 
 

No  175-185/20-23/0 

11. Pluviograph 22   200-205/12-13/1.8-2 

12. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

4577 
6360 
1260 
329 
33983 
86651 

No  220-230/10-12/2-3 

13. Light fluger 11 No  255-260/8-9/12 
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a.        b.           c. 

         
 
 d.        e.           f. 

        
 
 g.                   h.           i. 

       
 
Figure A-3: The sensor exposure characteristics of Uliastai station in Zavkhan province of Mongolia, 
44272. 47N 96E. Altitude: 1780 m. Photos indicate that Uliastai is a Rural-Urban site, which is close to the 
meteorological station and other buildings at about 5-80 m distances on the east side. There is another 
building, currently no one using, located at about 30-35 m on the north side.   a. Illustration of exposures 
viewed looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of exposures 
viewed looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. Illustration 
of exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. Illustration of 
exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #4  FOR REPORT ON COOPERATIVE STATION 
           

    NETWORK GCON 
 
STATION NAME:  Ulaangom STATION NUMBER:  44212  PROVINCE:    Uvs  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 49/92  
 
LAT: 49(d) 58(m)18.2N                 LON: 92(d) 04(m) 40.8(s) E  ELEVATION: 941 (m)     
The station is located 1417 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  24/12/1936 

OBSERVER:   
NAME: Tseelee   DOS:  07/13/2005   (dd/mm/yyyy)     GENDER    F 

      
       ADDRESS:  Hydro meteorological station “Ulaangom”   PHONE: Work:  976-1452-23690 

Ulaangom khot, Uvs Aimag, Mongolia 
                                            
TOPOGRAPHY 
The station is located in the “Teel” river valley and a mountain valley.  
DRIVING DIRECTIONS 
At the south side of the Ulaangom Airport 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The station’s fence door, facing to north at Lat: 49(d) 58(m)18.2N   Lon: 92(d) 04(m) 40.8(s) E Elevation: 941 (m)     

OBJECTS 
1. 0-5/20-25/10-12 Unused radio station pole 
2. 20-25/20-30/1.5-2 Unused building  
3. 40-45/20-30/1.5-3 Unused radar building,  
4. 50-55/20-30/1.5-2 Unused building 
5. 90-135/50-200/1-1.5 Fence net, farther at about 5 km mountains 
6. 180-210/70-90/1.5-2.5 Household wooden fence with buildings, built on 1999 
7. 260-320/30-40/1.5-3 Aerology building and pollution monitoring cabin 
8. 330-355/50-60/1.5-3 Meteorological station’s office building (built in Sept.1967) with satellite antenna 345-350/20-
30/1.5-3 
9. 355-365/60-70/1-1.5 Small fence net 
Land-use & land cover  
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Sandy soil, with grasses about 5-10 cm high. A desert-steppe region.   
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
1. 0-30/120-130/2-12 Buildings and farther airport buildings and airport fence 
2. 180-200/180-200/3-4 Household fences and buildings 
3. 180-200/300-400/3-15 Trees and farther at about 1-2 km mountains 
4. 200-250/150-200/1.5-4 Household fences and buildings 
5. 250-350/200-300/1.5-3.5 Household fences and buildings 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
A river “Teel” is on the east side at about 2-4 km distance. 
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b. Urbanized areas  
Station is located on the southeast side of the urbanized areas.  
c. Mountain ranges 
Mountains are on the southwest and east sides of the station at about 5 km.  
 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
 
 
OBSERVATIONS  AND  EQUIPMENT 
 

 
 
 
 
 
 
 
 

 Equipment Serial  
number 

Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger  No  100-105/8-9/12 

2. Automatic station’s 
tipping bucket rain gauge  

 Yes  110-115/10-11/0.3-
0.5 

3. Automatic weather 
station 
    VIASALA QMP 213 
   Temperature and 
humidity         
    sensor HMP45D 
   Barometer sensor 
PMT16A 
   Wind speed/direction 

 
Y11306 
 
Y1510019 
X4620074 
QM101 

Yes Installed in Aug.2003 
and taking 
measurements since 
then. 

120-125//9-10/12-13 

4. Hygrograph 
    Thermograph 

 No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/7-8/2-3 

5. Tipping bucket rain 
gauge 

 No  165-170/15-16/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 

 
4 
33389 
4227 

No  175-185/20-23/0 

7. Heliograph 262 No Measuring solar 
radiation 

180-185/17-18/1.8-2 

8. Albedometer 
    Actinometer 
    Balance-meter 

258 
529 
757 

No  195-200/17-18/1.8-2 

9. Dust controller  No  200-210/16-17/1-1.5 

10. Psychrometer: Dry 
                              Wet 
Air.max. 
       min. 
Gygrometer:  Basic 
                      Reserve 

6939 
6570 
610 
83015 
2830 
930 

No  220-230/7-8/2-3 

11. Light fluger  No  255-260/8-9/12 
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 a.      b.      c. 

       
 
 d.      e.      f. 

           
 
 g.      h.      i.                                                                                                                      

           
 
Figure A-4: The sensor exposure characteristics of Ulaangom station in Uvs province of Mongolia, 44212. 
49N 92E. Altitude: 941 m. Photos indicate that Ulaangom is a Rural-Urban site. Close to the buildings on 
the NW, N, and NE sides at about 20-30 m and close to the household fences and buildings (built in 1999s) 
on the SW side at about 50-60 m from the instrument fence. Ulaangom station was moved to its current 
location in September 1967. a. Illustration of exposures viewed looking northwest; b. Illustration of 
exposures viewed looking north; c. Illustration of exposures viewed looking northeast; d. Illustration of 
exposures viewed looking west; e. Station sensors; f. Illustration of exposures viewed looking east; g. 
Illustration of exposures viewed looking southwest; h. Illustration of exposures viewed looking south; i. 
Illustration of exposures viewed looking southeast. 
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WORKSHEET #5  FOR REPORT ON COOPERATIVE STATION 
 
         NETWORK GCON 
 
STATION NAME:  Dalanzadgad STATION NUMBER:  44373  PROVINCE:     Omnogovi  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 43/104  
LAT: 43(d) 34(m) 38.5(s)N    LON: 104(d) 25(m) 06.8(s)E ELEVATION: 1470 (m)     
The station is located 575 km(s) from Ulaanbaatar Mongolia. 
STATION BEGIN DATE:  1935 

OBSERVER:  
NAME: Tomorsukh   DOS:  07/17/2005   (dd/mm/yyyy)     GENDER    M 

       ADDRESS: Hydro meteorological station “Dalanzadgad”      PHONE: Work:  976-1532-22509 
Dalanzadgad khot, Omnogovi Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the steppe plane of semi-desert region. 
 
DRIVING DIRECTIONS 
In the middle of the province center, urbanized area. 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 43(d) 34(m) 38.5(s)N    Lon: 104(d) 25(m) 06.8(s)E     
Elevation: 1470 (m)     

OBJECTS 
1. 80-90/25-30/2-2.5 Radar building (old, currently no one using)  
2. 90-100/75-85/2-3 Satellite antenna  
3. 90-110/85-95/2-3 Meteorological station’s office building  
4. 135-140/65-75/2-2.5 Radar building (old, currently no one using) 
5. 160-170/85-95/3-4 Aerology building  
6. 270-80/40-50/2-4 Household buildings 
 
Land-use & land cover  
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Sandy soil, with small stones and few grasses.  
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
1. 125-150/110-120/2-4 household buildings and fences 
2. 150-200/120-130/2-4 household buildings and fences 
3. 200-270/100-110/2-4 household buildings and fences, in front there is unpaved road. 
d. Proximity to irrigation.  
There is no irrigation. 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located in the middle of urbanized areas.  
c. Mountain ranges 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
OBSERVATIONS  AND  EQUIPMENT 
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Equipment Serial  number Tele-
metered
? 

Description 
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Waste treatment box  No  95-100/2-3/1-1.5 
2. Heavy fluger 10 No  100-105/8-9/12 

3. Hygrograph 
    Thermograph 

022 
954 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 hours. 

130-140/7-8/2-3 

4. Tipping bucket rain gauge 261141/84 No  165-170/13-14/1.8-2 

5. Pluviograph 040  Gives graphical type of 
measurements for 
precipitation for 24 
hours. 

170-175/12-13/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 
Depth thermometers, cm: 
20 
40 
80 
160 
320  

 
486 
30564 
81012 
 
249 
213 
884 
842 
341 

No  175-185/20-23/0 
 
 
 
165-175/20-21/0-0.5 

7. Automatic weather station 
Sun tracker STR-21 
Temperature and  
humidity sensor HMP45D 
Barometer sensor  
Pyrheliometer MS-101D 

R-28 (121) 
S04050.11 
Z1510026 
 
X1950015 
 
040011 

Yes Installed in 2004 and 
taking parallel 
measurements since 
Sept. 2004.   

180-185/3-4/12-13 

8. Automatic station’s 
tipping bucket rain gauge  

N-68 Yes  185-190/4-5/0.3-0.5 

9. Heliograph 348 No Measuring solar 
radiation 

185-190/15-16/1.8-2 

10. Albedometer 
     Actinometer 
     Balance-meter 

AП-1338 
AП-115 
АП-117 

No  190-195/14-15/1.8-2 

11. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

6914 
6540 
936161 
936053 
32301 
86466 

No  220-230/7-8/2-3 

12. Light fluger  No  255-260/8-9/12 
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 a.     b.        c. 

       
 
 d.     e.     f.     

       
 
  
g.     h.     i. 

       
 
 
Figure A-5: The sensor exposure characteristics of Dalanzadgad station in Omnogovi province of Mongolia, 
44373. 43N 104E. Altitude: 1470 m. Photos indicate that Dalanzadgad is a Rural-Urban site. Household 
buildings and fences are on the north side at about 40-50 m, on the east side a meteorological station’s 
building at about 85-95 m, old radar buildings on the E and SE sides at about 25 m and 65 m, respectively 
and an aerology building on the SSE side at about 85 m distance. a. Illustration of exposures viewed looking 
northwest; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking 
northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. Illustration of exposures 
viewed looking east; g. Illustration of exposures viewed looking southwest; h. Illustration of exposures 
viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #6  FOR REPORT ON COOPERATIVE STATION 
         NETWORK GCON 
 
STATION NAME:  Bulgan STATION NUMBER:  44239  PROVINCE:     Bulgan  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 48/103  
LAT: 48(d) 49(m)05.3N                 LON: 103(d) 31(m) 07.9(s) E  ELEVATION: 1210 (m)     
The station is located 336 km(s) from Ulaanbaatar, Mongolia. 
STATION BEGIN DATE:  1940 

OBSERVER:  
NAME: N.Ouyntungalag   DOS:  07/08/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Bulgan”   PHONE: Work:  976-1342-22058  
Bulgan Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the “Achuut” river valley and “Bulgan” mountain.  
DRIVING DIRECTIONS 
From the Aimag center about 3 km driving distance on the South West.  
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The station’s fence door facing to North side at Lat: 48(d) 49(m)05.3N Lon: 103(d) 31(m) 07.9(s) E El: 1210 (m)     

OBJECTS 
1. 0-80/5-25/0.70-075 Agricultural meteorological station’s wooden fence built in the 1970s.  
Inside 9 saplings at 70-80/10-50/0.5-2 
2. 270-275/0.5-1.0/1.5-1.75 Pollution monitoring cabin 
3. 280-285/1.5-1.6/4-4.5 Transmission line wood 
 
Land-use & land cover  
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Stipa spp. are dominated (heights 3-6m) inside the fence. Outside Carex duriuscula spp. are dominated (heights 3-4cm). A 
forest-steppe region.  

2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
1. 90-130/900-1100/1-10 households with wooden fences (about 1m) buildings and trees (about 2-10m heights).  
2. 160-180/150-200/1-1.5 Wooden fences with houses inside 130-160/150-200/2-15 
3. 180-270/800-1000/600-900 “Bulgan” Mountain with NE facing slopes about 30-40 degrees steepness, in front of the 
mountain there is a river “Achuut”.  
4. 330-350/110-120/4-5 Meteorological station’s building with about 40 trees 310-330/95-105/3-8 
5. 330-350/100-110/2-4 Heating boiler building with about 100 trees 330-350/110-120/5-10. The pipe is about 18 m high. 
6. 0-60/800-900/1-5 Wooden fences and houses 
d. Proximity to irrigation.  
There is no irrigation. 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
River “Achuut” on the SW side at about 700-750 m distance. 
b. Urbanized areas  
On the north and east side of the station at about 800-1100 m distance.  
c. Mountain ranges 
“Bulgan” mountain range at about 800-1100 m.  
 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 
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OBSERVATIONS  AND  EQUIPMENT 
Equipment Serial  number Tele-

metered? 
Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 800 
 

No  100-105/8-9/12 

2. Hygrograph 
    Thermograph 

210077 
43551 

No Gives graphical type for 
humidity and temperatures 
for 24 hours. 

130-140/8-10/2-3 

3. Dust controller  No  165-170/16-17/1-1.5 

4. Automatic weather 
station 
Sun tracker STR-21 
HMP450 
 

R28 (121) 
 
SO4050.06 
 

Yes Installed in July.2004 and 
taking measurements since 
april.2004 

170-175/3-4/12-13 

5. Tipping bucket rain 
gauge 

OCT.251.4184 
710 

No  170-175/15-16/1.8-2 

6. Soil thermometers 
Normal 
Max. 
Min. 

 
 
166 

No  175-185/20-23/0 

7. Psychrometer: Dry 
                            Wet  
Air max.  
Air min. 
Gygrometer 

79 
21591 
Z1510021 
Z151002 
21240 

No Gives graphical type of 
measurements for 
precipitation for 24 hours. 

220-230/8-10/2-3 

8. Albedometer 
    Actinometer 
    Balance-meter 

 No  195-200/16-17/1.8-2 

9. Automatic station’s 
tipping bucket rain 
gauge N-68 

79117 Yes  250-255/5-6/0.3-0.5 

10. Light fluger  No  255-260/8-9/12 

11.Barometer PTB 210 2191006  Located in the station’s 
building 

N/A 
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 b.                                                              
  
    e.                                  a.     c. 

         
 
        d. 

                                                            
              

  
Figure A-6: The sensor exposure characteristics of Bulgan station in Bulgan province of Mongolia, 
44239. 48N 103E. Altitude: 1217 m. Photos indicate that Bulgan is a Pristine-Rural site. a. Station 
sensors; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking east; 
d. Illustration of exposures viewed looking west; e. Illustration of exposures viewed looking south. 
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WORKSHEET #7  FOR REPORT ON COOPERATIVE STATION       
  

     NETWORK GCON 
 
STATION NAME:  Mandalgovi STATION NUMBER:  44259  PROVINCE:     Dundgovi  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 46/102  
 
LAT: 45(d) 44(m) 35.8(s)N                 LON: 106(d) 15(m) 51.5(s)E  ELEVATION: 1400 (m)     
The station is located 275 km(s) from Ulaanbaatar Mongolia.  
 
STATION BEGIN DATE:  1944 

OBSERVER:  
NAME: Togtokhbayar   DOS:  07/18/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Mandalgovi”   PHONE: Work:  976-1592-22507 
Saintsagaan sum, Dundgovi Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the west side of the airport in a steppe plane.  
DRIVING DIRECTIONS 
On the west side of the airport. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The station’s fence door facing to north at Lat: 45(d) 44(m) 35.8(s)N  Lon: 106(d) 15(m) 51.5(s)E El: 1400 (m)     

 
OBJECTS 
1. 0-5/35-45/3.5-4.5  Meteorological station’s office building 
2. 40-50/50-60/4-5Airport Buildings 
3. 50-130/60-100/1-1.5 Airport fence net (iron) 
4. 320-330/45-55/4-5 Fuel storage building for meteorological office building heat 
 
Land-use & land cover  
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Flat plane with grasses at about 0-2 cm high. Sandy soil. A desert-steppe region. 
 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
Station is located in the west side of airport at about 100m distance.  
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located on the South side of urbanized areas at about 1-2 km distance  
c. Mountain ranges 
There is no mountain that is close to the station. 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 
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OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description 
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 431 No  100-105/8-9/12 

4. Hygrograph 
    Thermograph 

0350 
00494 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/7-8/2-3 

5. Albedometer N180 
    Actinometer AP-1 
    Balance-meter BP-1M20 

244 
28 
345 

No  145-150/12-14/1.8-2 

3. Automatic weather station 
VIASALA 5980  
humidity sensor  
Barometer sensor  
Sun trucker HMP 45A 

 
093211 
 
X1590014 
Y3440012 

Yes Calibrated Aug.2003  
Using only for the 
Japanese project.   

150-160/25-26/2-4 

6. Tipping bucket rain gauge 531063 
251145-81 

No  165-170/13-14/1.8-2 

7. Heliograph 424 No Not working since 
Feb.2005 due to lack 
of supply paper rolls.  

172-175/13-14/1.8-2 

8. Soil thermometers: 
Normal 
Max. 
Min. 
 
Depth thermometers 

 
53484 
30728 
2767 

No  No soil depth 
thermometers 

175-185/20-23/0 
 
 
 
 
165-170/20-21/0-0.5 

9. Pluviograph 245  Gives graphical type of 
measurements for 
precipitation for 24 
hours. 

200-205/12-13/1.8-2 

10. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

4710 
5855 
108 
149 
38063 
647 

No  220-230/7-8/2-3 

11. Light fluger 438 No  255-260/8-9/12 
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a.      b.      c. 

       
 
 
 d.     e.    f. 

        
 g.       h.     i. 

       
 
 
Figure A-7: The sensor exposure characteristics of Mandalgovi station in Dundgovi province of Mongolia, 
44259. 45N 106E. Altitude: 1400 m. Photos indicate that Mandalgovi is a Pristine-Rural site, close to the 
airport on the NE at about 50-60 m and the meteorological office building on the north at about 35-45 m, 
fuel storage building at about 45-55 m on the NW. a. Illustration of exposures viewed looking northwest; b. 
Illustration of exposures viewed looking north; c. Illustration of exposures viewed looking northeast; d. 
Illustration of exposures viewed looking west; e. Station sensors; f. Illustration of exposures viewed looking 
east; g. Illustration of exposures viewed looking southwest; h. Illustration of exposures viewed looking 
south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #8  FOR REPORT ON COOPERATIVE STATION     
          

    NETWORK GCON 
 
STATION NAME:  Arvaikheer STATION NUMBER:  44288  PROVINCE:     Ovorkhangai  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 46/102  
LAT: 46(d) 16(m)N                 LON: 102(d) 47(m) E  ELEVATION: 1813 (m)     
The station is located 1023 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1940 

OBSERVER:  
NAME: Gerelmaa   DOS:  07/28/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Arvaikheer”   PHONE: Work:  976-1322-22865 
Arvaikheer khot, Ovorkhangai Aimag, Mongolia 

                                                    
TOPOGRAPHY 
The station is located in the “Ongi” river valley and “Noyon” mountain.  
DRIVING DIRECTIONS 
On the west side of the airport at about 50 m distance. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 46(d) 16(m)N Lon: 102(d) 47(m)E    Elevation: 1813 (m)     

 
OBJECTS 
1. 0-5/0.7-0.9/1.5-2 Pollution monitoring cabin  
2. 50-60/40-50/3-4 Building (Airport) 
3. 65-75/50-60/2-2.5 Building (Airport) 
4. 80-120/60-80/1.5-2 Airport fence made by cement  
5. 120-130/80-100/2-10 Meteorological station’s office building 
6. 210-215/30-35/1-1.5 Small Structure made by cement (size: 1x1x1.5m) 
7. 250-260/80-100/2-3 Gas station  
8. 265-270/15-20/8-10 Transmission line wood 
 
Land-use & land cover  
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Steppe plane with grasses about 1-4 cm high. A steppe region. 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
1. 280-300/180-200/2-3 Building. 
2. 130-180/110-120/2-6 Household fences and buildings 
3. 210-230/80-110/0 Road 
4. 180-270/200-250/2-10 Household fences and buildings 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
A river “Ongi” at about 10 km distance on the NW side.  
b. Urbanized areas  
The station is located in the north east side of the urbanized areas at about 100-200 m distance.  
c. Mountain ranges 
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 The “Noyon” Mountain at about 10 km distance on the SE side.    
• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description 
 (maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 105 No  100-105/8-9/12 

2. Hygrograph 
    Thermograph 

 No Gives graphical 
type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/7-8/2-3 

3. Dust controller  No  150-155/5-6/1-1.5 

4. Tipping bucket rain 
gauge 

251141/84 No  160-165/13-14/1.8-2 

5. Pluviograph 22  Gives graphical 
type of 
measurements for 
precipitation for 24 
hours. 

170-175/13-14/1.8-2 

6. Soil thermometers: 
Normal 
Min. 

 
63199 
 

No  175-185/20-23/0 

7. Automatic station’s 
tipping bucket rain gauge  

N-68 Yes  195-200/14-15/0.3-0.5 

8. MAWS Automatic 
weather station VIASALA 
QMP213 
Temperature and humidity 
sensor QMH 102 
Barometer sensor DTR 502 
Wind speed/direction 
Sylicon Pyronometer   

 
Y05330 
 
Y1510016 
Y132 
QMA101 
011439 

Yes Installed in 
Sept.2004 and 
taking 
measurements 
since April.2005.   

200-205/13-14/12-13 

9. Psychrometer: Dry 
                            Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

4350 
448 
9312115 
9312057 
 

No  220-230/7-8/2-3 

10. Light fluger 105 No  255-260/8-9/12 

 



 47 

WORKSHEET #9  FOR REPORT ON COOPERATIVE STATION 
         NETWORK GCON 
 
STATION NAME:  Choibalsan STATION NUMBER:  44259  PROVINCE:     Dornod  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 48/114  
LAT: 48(d) 04(m) 52.8(s)N    LON: 114(d) 32(m) 14.8(s)E  ELEVATION: 750 (m)     
The station is located 661 km(s) from Ulaanbaatar Mongolia. The station was moved 2 times:  
In 1936 it was on the west side from the current location at about 4 km distance. 
In 1969 it was on the east side from the current location at about 6 km distance.  
In 1974 it was moved to the current location. 
STATION BEGIN DATE:  1936 

OBSERVER: 
NAME: Ouyntsetseg   DOS:  08/01/2005   (dd/mm/yyyy)     GENDER    M 

       ADDRESS: Hydro meteorological station “Choibalsan” PHONE: Work:  976-1582-23178 
Kherlen sum, Dornod Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the middle of urbanized areas in a steppe plane.  
 
DRIVING DIRECTIONS 
On the west side of the carpet factory. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 48(d)04(m)52.8(s)N Lon: 114(d)32(m)14.8(s)E  El:750 (m)     

OBJECTS 
 
1. 270-90/2-3/0 Unpaved road  
2. 200-230/70-80/2-4 Meteorological station’s office building with trees at 200-205/70-80/4-6 
3. 130-140/60-70/2-4 Aerology building, built in 1975 
 
Land-use & land cover  
 
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Flat plane with grasses at about 2-6 cm high. A steppe region. 
 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
The station is surrounded by urbanized areas at about 150-200 m distance.  
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located in the middle of urbanized areas.  
c. Mountain ranges 
There is no mountain that is close to the station. 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 
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OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description 
(maintenance etc.) 

Azimuth/Distance/Height 

1. Heavy fluger  No  100-105/8-9/12 

3. Automatic weather 
station 
Temperature and  
humidity sensor  
Barometer sensor  
STB-220 
Pyrheliometer MS-101D 

R-28 (121) 
 
 
195-0008 
 

Yes Installed in 2004 and 
taking measurements 
since Sept. 2004.   

110-115/2-3/12-13 

4. Automatic station’s 
tipping bucket rain gauge  

N-68 Yes  115-120/3-4/0.3-0.5 

5. Hygrograph 
    Thermograph 

8421 
8321 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/8-10/2-3 

6. Albedometer 
    Actinometer 
    Balance-meter 

M-80 676 
AT50-4925 
140 

No  145-150/12-14/1.8-2 

7. Tipping bucket rain 
gauge 

OCT 251141 No  165-170/13-14/1.8-2 

8. Heliograph 112 No Measuring solar 
irradiation 

172-175/13-14/1.8-2 

9. Soil thermometers: 
Normal 
Max. 
Min. 
 
Depth thermometers 

 
112 
323 
81698 

No Soil depth 
thermometers were 
stolen in 1985s and 
now it is not working.  
There are no reserved 
supplies.  

175-185/20-23/0 
 
 
 
 
165-170/20-21/0-0.5 

10. Pluviograph 05004  Gives graphical type of 
measurements for 
precipitation for 24 
hours. 

200-205/12-13/1.8-2 

11. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

339 
141 
 
 
 
517 

No  220-230/8-10/2-3 

12. Light fluger  No  255-260/8-9/12 
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a.      b.      c. 
 

        
 
d.     e.      f. 

        
g.    h.     i. 

       
 
 
Figure A-9:  The sensor exposure characteristics of Choibalsan station in Dornod province of Mongolia, 
44259. 48N 114E. Altitude: 750 m. Photos indicate that Choibalsan is a Pristine-Rural site. The aerology 
building located at about 60-70 m to the east and a meteorological office building and trees at about 70-80 
m on the south side and an unpaved road is about 2-3 m close to the fence on the north. a. Illustration of 
exposures viewed looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of 
exposures viewed looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. 
Illustration of exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. 
Illustration of exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #10  FOR REPORT ON COOPERATIVE STATION 

            
STATION NAME:  Ulaanbaatar STATION NUMBER:  44292  PROVINCE:     Ulaanbaatar 
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 47/106  
 
LAT: 47o56’N                 LON: 106o 54’ E  ELEVATION: 1306 (m)     
The station is located in Ulaanbaatar Mongolia at the “Takhilt” hill in a first district. 
 
STATION BEGIN DATE:  1936 

OBSERVER:  
NAME: Tsetsgee   DOS:  08/09/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Ulaanbaatar”   PHONE: Work:  976-11-682326 
Ulaanbaatar khot, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located at the “Takhilt” hill.  
 
DRIVING DIRECTIONS 
North side of the building #11 in first district, Onor khoroolol,  
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 47o56’N  Lon: 106o 54’ E         Elevation: 1306 (m)     

OBJECTS 
 
1. 10-20/70-80/3-5 Aerology building 
2. 45-135/5-6/1.5-3 Household with wooden fence, built on 2005 
3. 210-230/30-35/3-4 Mobicom office building with satellite antenna, built on 2004 
4. 265-270/2-3/2-3 Security building 
5. 285-295/50-60/2-4 Meteorological station’s office building built on 1978 
 
Land-use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Artemesia spp. are dominated (height 1-5cm).  An urban area 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
 
1. 0-45/100-110/1.5-6 Household fences and buildings 
2. 130-230/140-150/-20 Paved road 
3. 130-230/190-200/5-6 Residential buildings of first district   
3. 230-270/100-110/1.5-3 Household fences and buildings 
 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located in the middle of urbanized areas.  
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c. Mountain ranges 
The station is located in the mountain valley. There are mountains on all sides at about 5-30 km distances. 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description 
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Automatic station’s tipping 
bucket rain gauge N-68 

79121 Yes  120-125/3-4/0.3-0.5 

2. Automatic weather station 
Sun tracker STR-21 
Temperature and humidity 
sensor HMP45D 
Barometer sensor PTB210 

R28 (121) 
S04050.10 
Z1511002
5 
 
2288 

Yes Installed in 
Sept.2004 and taking 
measurements since 
april.2005 

135-140/2.5-3.5/12-13 

3. Hygrograph 
    Thermograph 

12225 
1758 

No Gives graphical type 
of measurements for 
humidity and 
temperature for 24 
hours. 

135-145/5-6/2-3 

4. Dust controller  No  135-145/8-9/1-2 

5. Tipping bucket rain gauge 2/68008 No  145-150/6-7/1.8-2 

6. White  container for vapor  No Currently not using 170-175/14-15/2-3 

7. Aerology box  No  185-190/4-5/2-3 

8. Heliograph 828 No Measuring solar 
irradiation 

200-205/10-12/1.8-2 

9. Soil thermometers: 
Normal 
Max. 
Min. 
Soil depth temperature sensors 
AM-29-M 

 
114 
30189 
80137 

No  200-220/19-22/0 

10. Albedometer 
    Actinometer 
    Balance-meter 

36 
592 
56 

No Sept.2004 renewed 225-230/17-19/1.8-2 

11. Pluviograph 35   230-235/7-8/1.8-2 

12. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

567 
534 
42024 
10740 
33590 
084 

No  240-245/5-6/2-3 

13. Heavy fluger 1 No  250-260/8-9/12 
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a.                             b.         c. 

        
 
 d.       e.                        f.     

        
 
  
 
g.      h.      i. 

        
 
 

Figure A-10:  The sensor exposure characteristics of Ulaanbaatar station in capital city of Mongolia, 
44292. 47N 106E. Altitude: 1306 m. Photos indicate that Ulaanbaatar is a Rural-Urban site, close to the 
household fence on the east side at about 5 m built in 2005. The Mobicom antenna and office building is on 
the SW corner at about 5-10 m, built in 2004. The meteorological station office building is on the NW side at 
about 50 m distance. The station is moved 2 times and came to the current location in 1978. The station is 
located at the “Tahilt” hill surrounded by a residential area. A big residential area called first district is on 
the south side at about 200 m.  a. Illustration of exposures viewed looking northwest; b. Illustration of 
exposures viewed looking north; c. Illustration of exposures viewed looking northeast; d. Illustration of 
exposures viewed looking west; e. Station sensors; f. Illustration of exposures viewed looking east; g. 
Illustration of exposures viewed looking southwest; h. Illustration of exposures viewed looking south; i. 
Illustration of exposures viewed looking southeast. 
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WORKSHEET #11 FOR REPORT ON COOPERATIVE STATION 
 
STATION NAME: Baruunkharaa STATION NUMBER:  44241  PROVINCE:     Selenge  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 48/106  
 
LAT: 48(d) 54(m)22.9N                 LON: 106(d) 05(m) 44.8(s) E  ELEVATION: 821(m)     
The station is located 165 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1937 

OBSERVER:  
NAME: C. Altansukh   DOS:  07/08/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Baruunkharaa” PHONE: Work:  976-1364-32238 
Bayangol sum, Selengei Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in between mountains.  
 

DRIVING DIRECTIONS 
On the north side from Ulaanbaatar city about 165 km. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side fence door at Lat: 48(d) 54(m)22.9N Lon: 106(d) 05(m) 44.8(s) E    Elevation: 821(m)     

OBJECTS 
 
1. 20-30/30-40/3-4 Meteorological station’s office building  
2. 30-40/20-30/10-15 Deciduous trees (about 20ps.) 
3. 90-130/35-45/1.5-2.5 Building with wooden fence 
4. 140-150/45-55/2-3 Building 
5. 160-170/45-55/3-5 Building 
6. 200-220/90-100/3-4 Telecommunication building, with concrete fence, built on 1994 
7. 220-230/75-85/2-10 Deciduous trees   
8. 240-280/60-70/1.5-4 Household building with fence 
9. 280-360/20-40/1.5-3 Household buildings with fences and with few deciduous trees inside. 
 
Land-use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Scarcely vegetated sandy stone soil.  A forest-steppe region. 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
d. Proximity to irrigation.  
There is no irrigation. 
 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
 
The station was located in the middle of a residential area with buildings about 3-4 m high and fences about 1.5 m high.  
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c. Mountain ranges 
The station was located in the mountain valley. Mountains are surrounded the Bayangol sum.  

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet)  

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 10.5 No  100-105/7-8/12 

2. Hygrograph 
    Thermograph 

01004 
0884 

No Gives graphical type 
of measurements for 
humidity and 
temperature for 24 
hours. 

130-140/5-6/2-3 

4. Tipping bucket rain 
gauge 

251141-84 No  160-165/13-14/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 
Depth thermometers, cm: 
20 
40 
60 
120 
160 
240 
320 

 
 
18 
552 
 
765 
835 
555 
594 
44 
579 
25 

No  195-205/20-23/0 
 
 
 
165-175/20-21/0-0.5 

Barometer sensor  
Wind speed/direction 

7503 
M-63 

   

8. Pluviograph   Gives graphical type 
of measurements for 
precipitation for 24 
hours. 

200-205/12-13/1.8-2 

9. Psychrometer: Dry 
                            Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 
     normal 

78 
303 
170 
677 
53507 
81486 
210 

No  220-230/5-6/2-3 

10. Light fluger 10 No  255-260/7-8/12 
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 a.     b.      c. 

        
 
 
d.     e.      f. 

         
 
 
 
g.      h.        i. 

          
     
Figure A-11: The sensor exposure characteristics of Baruunkharaa station in Selenge province of Mongolia, 
44241. 48N 106E. Altitude: 821 m. Photos indicate that Baruunkharaa is a Rural-Urban site, located in the 
middle of a residential area. It is close to the buildings, trees, and fences in about a 50 m radius.   a. 
Illustration of exposures viewed looking northwest; b. Illustration of exposures viewed looking north; c. 
Illustration of exposures viewed looking northeast; d. Illustration of exposures viewed looking west; e. 
Station sensors; f. Illustration of exposures viewed looking east; g. Illustration of exposures viewed looking 
southwest; h. Illustration of exposures viewed looking south; i. Illustration of exposures viewed looking 
southeast. 
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WORKSHEET #12 FOR REPORT ON COOPERATIVE STATION 
 
STATION NAME: Altai STATION NUMBER:  44277 PROVINCE:     Govi-Altai  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 46/96  
 
LAT: 46(d) 22(m) 39.2(s)N                 LON: 96(d) 14(m) 17.0(s)E  ELEVATION: 2182.5 (m)     
The station is located 1037 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  Sept.1953 

OBSERVER:  
NAME: Ouyntsetseg   DOS:  07/15/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Altai”   PHONE: Work:  976-1482-24236 
Esonbulag sum, Govi-Altai Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the Mountain valley.  
 
DRIVING DIRECTIONS 
On the northwest side of the airport and on the west side of the Aimag center. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 46(d) 22(m) 39.2(s)N Lon: 96(d) 14(m) 17.0(s)E  
Elevation: 2183(m) 
OBSERVATIONS  AND  EQUIPMENT 

OBJECTS 
 
1. 125-135/40-50/2-3 Currently, unused Gas generator building 
2. 140-150/70-80/2-3 Currently, unused radar building  
3. 180-190/60-70/2-3 Airport parking  
4. 190-200/55-65/1.5-2 Household fence with traditional house “Ger”  
 
Land-use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Scarcely vegetated grassland. A dry-steppe region. 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
 
The station is located on the northwest side of the airport at about 150 m. Small hills were on the north at about 150 m 
distance.  
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located on the west side of urbanized areas at about 300 m.  
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c. Mountain ranges 
There are mountains on the west and south sides at about 8-10 km and small hills on the north side at about 150 m. 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Telemetered
? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 47 No  100-105/8-9/12 

2. Dust controller  No  100-110/10-12/1-1.5 

3. Aerology box  No Out of order, currently 
not used  

120-130/7-8/2-3 

4. Hygrograph 
    Thermograph 

00069 
00123 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

160-170/5-6/2-3 

5. Tipping bucket rain 
gauge 

20603/2 
12006/29 

No  165-170/17-18/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 

 
1292 
83290 
86787 

No  170-180/20-23/0 
 
 
 

7. Heliograph 79 No Measuring solar 
irradiation 

180-185/18-19/1.8-2 

Barometer  1950006 Yes   

8. Pluviograph 3571  Gives graphical type of 
measurements for 
precipitation for 24 
hours. 

195-200/17-18/1.8-2 

9. Psychrometer: Dry 
                            Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

1031 
10154 
117 
125 
425 
74 

No  220-230/7-8/2-3 

11. Light fluger 3478 No  255-260/8-9/12 

 
Automatic weather station was planned to be installed in May.2005 but postponed until Aug.2005. 
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a.      b.        c. 

       
 
  d.      e.      f. 

        
 
  g.      h.      i. 

        
 
 
Figure A-12:  The sensor exposure characteristics of Altai station in Govi-Altai province of Mongolia, 
44277. 46N 96E. Altitude: 2182.5 m. Photos indicate that Altai is a Rural-Urban site, surrounded by an iron 
net fence on east and north sides. Buildings were close to 30-50 m distances on the S and SE sides. Small 
hills were on the north side and only the west side is fairly open.        a. Illustration of exposures viewed 
looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed 
looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. Illustration of 
exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. Illustration of 
exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #13 FOR REPORT ON COOPERATIVE STATION 
 
STATION NAME:  Tsetserleg STATION NUMBER:  44282  PROVINCE:     Arkhangai 
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 47/101  
 
LAT: 47o 27’N                 LON: 101o28’ E  ELEVATION: 1693 (m)     
The station is located 477 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1936 

OBSERVER:  
NAME: Narantuya   DOS:  07/29/2005   (dd/mm/yyyy)     GENDER    F          

ADDRESS:  Hydro meteorological station “Tsetserleg”   PHONE: Work:  976-1332-22095 
Tsetserleg khot, Arkhangai Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the mountain valley.  
 
DRIVING DIRECTIONS 
On the east side of the II secondary school, across the paved road. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side middle point of the station’s fence at Lat: 47o27’N  Lon: 101o28’ E Elevation: 1693 (m)     

OBJECTS 
 
1. 0-5/20-30/1.5-2.5 Hay storage fence  
2. 350-05/45-55/5-6 Meteorological station’s office building  
3. 15-25/50-60/3-4 Aerology building in front of them some fuel woods   
4. 340-345/50-60/2-3 Satellite antenna 
 
Land-use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Artemesia spp. are dominated (1-5 cm high). Sandy soil, having a lot small stones. A forest-steppe region.    
 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
Household fences and buildings on NW, N sides at about 150-200 m and on the south side at about 120 m.  
West and east sides were open. Mountains on S, W and E were at about 0.2-0.3 km, 2-3 km and 10-15 km respectively.     
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located on the south east side of urbanized areas.  
 
c. Mountain ranges 
The station is located in the mountain valley. There are mountains on all sides at about 0.2-15 km distances.  

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 



 60 

 
OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 41 
 

No  100-105/8-9/12 

5. Automatic weather station 
Sun tracker STR-21 
Temperature and humidity 
sensor HMP45D 
Barometer sensor PTB210 

R28 (121) 
04050-03 
Z1510018 
 
Z1910003 

Yes Installed in Sept.2004 
and taking measurements 
since april.2005 

115-120/2-3/12-13 

2. Hygrograph 
    Thermograph 

0136 
00427 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 hours. 

130-140/7-8/2-3 

8. Dust controller  No  130-140/11-12/1-1.5 

3. Tipping bucket rain gauge 251141/84 No  165-170/14-15/1.8-2 

4. Heliograph 427 No Measuring solar 
irradiation 

172-175/15-16/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 
Depth temperature sensor 
DHMP45 

 
53587 
767 
81274 
D1510018 

No  175-185/20-23/0 

7. Albedometer 
    Actinometer 
    Balance-meter 

48 
616 
1053 

No Sept.2004 renewed 195-200/16-17/1.8-2 

8. Pluviograph 040  Gives graphical type of 
measurements for 
precipitation for 24 
hours. 

200-205/12-13/1.8-2 

9. Automatic station’s 
tipping bucket rain gauge N-
68 

79114 Yes  205-210/2-3/0.3-0.5 

9. Psychrometer: Dry 
                            Wet 
    Hygrometer: basic 
     reserve            
    Air max. 
           min. 

51113 
51217 
02011 
237 
08 
9130 

No  220-230/7-8/2-3 

10. Light fluger 11 No  255-260/8-9/12 
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a.      b.        c. 

        
 d.      e.       f. 

        
 
 g.      h.         i. 

            
 
Figure A-13:  The sensor exposure characteristics of Tsetserleg station in Arkhangai province of Mongolia, 44282. 47N 
101E. Altitude: 1693 m. Photos indicate that Tsetserleg is a Pristine-Rural site except north side building that is close to 
50 m. When the wind comes from north side there would be a warm effect. a. Illustration of exposures viewed 
looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of exposures viewed 
looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. Illustration of 
exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. Illustration of 
exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET  # 14 FOR REPORT ON COOPERATIVE STATION 
 
STATION NAME: Ondorkhaan STATION NUMBER:  44304  PROVINCE:     Khentiii  
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 47/110  
 
LAT: 47(d) 18(m)30.3N                 LON: 110(d) 37(m) 28.5(s) E  ELEVATION: 1039(m)     
The station is located 338 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1937 

OBSERVER:  
NAME: Uranchimeg   DOS:  07/28/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Ondorkhaan”   PHONE: Work:  976-1562-23698 
Ondorkhaan khot, Khentii Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the “Kherlen” river valley.  
 
DRIVING DIRECTIONS 
On the south side of the airport at about 50 m distance. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side fence door at Lat: 47(d) 18(m)30.3N Lon: 110(d) 37(m) 28.5(s) E    Elevation: 1039(m)     

OBJECTS 
 
1. 60-70/60-70/5-7 Airport and Meteorological station’s office building  
2. 70-90/60-70/1.5-4 Building with concrete and wooden fence 
3. 100-110/80-85/1.5-3 Airport gas station 
 
Land-use & land cover  
 
1. Microscale (less than 100 m). Ground cover (the type of ground cover underlying the meteorological station) 
Steppe plane with grasses about 4-20 cm high inside the fence and outside the fence with grasses at about 1-5 cm high.  A 
steppe region. 
 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
A river “Kherlen” was on the south at about 2-3 km distance.  
 
 
b. Urbanized areas  
The station is located on the southwest side of the urbanized area at about 3-4 km distance.  
 
c. Mountain ranges 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet 
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OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 11 No  100-105/8-9/12 

2. Hygrograph 
    Thermograph 

2871 No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/7-8/2-3 

3. Dust controller  No  150-155/14-15/1-1.5 

4. Tipping bucket rain gauge 5772/00 
 

No  160-165/13-14/1.8-2 

5. Pluviograph  No Out of order since 
1994s 

170-175/13-14/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 

 
284 
161 
54 
 

No  175-185/20-23/0 

7.Barometer sensor  1950017 
 

No   

8. Psychrometer: Dry 
                            Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

3906 
587 
936028 
936464 
649 
325 

No  220-230/7-8/2-3 

9. Light fluger 11 No  255-260/8-9/12 
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a.      b.        c. 

        
 
 d.       e.        f. 

        
 
 g.        h.          i. 

            
 
Figure A-14: The sensor exposure characteristics of Ondorkhaan station in Khentii province of Mongolia, 
44304. 47N 110E. Altitude: 1039 m. Photos indicate that Ondorkhaan is a Pristine-Rural site. a. Illustration 
of exposures viewed looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of 
exposures viewed looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. 
Illustration of exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. 
Illustration of exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET  #15 FOR REPORT ON COOPERATIVE STATION 
 
STATION NAME:  Choir      STATION NUMBER:  44298     PROVINCE: Govi-Sumber 
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 46/108  
 
LAT: 46(d) 21(m)00.3N                 LON: 108(d) 22(m) 29.0(s) E  ELEVATION: 1286(m)     
The station is located 223 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1949 

OBSERVER:  
NAME: Khishigbayar   DOS:  08/07/2005   (dd/mm/yyyy)     GENDER    F 

      ADDRESS:  Hydro meteorological station “Choir”   PHONE: Work:   
Govi-Sumber Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the steppe plane.  
 
DRIVING DIRECTIONS 
The station is located on the southeast side of the Choir city.  
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side fence door at Lat: 46(d) 21(m)00.3N Lon: 108(d) 22(m) 29.0(s) E Elevation: 1286(m)     

OBJECTS 
 
1. 210-310/70-80/1.5-2 Wooden fence with buildings about 3-5 m high  
 
Land-use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Artemesia spp. are dominated (1-5 cm high). Sandy soil that has a lot of small stones. A dry-steppe region.    

 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
 
1. 310-330/130-150/5-6 Building  
2. 05-15/120-130/3-5 Building   
 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located on the southeast side of urbanized areas.  
 
c. Mountain ranges 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 
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OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger  No  100-105/5-6/12 

5. Automatic weather station 
Sun tracker STR-21 
Temperature and humidity 
sensor HMP45D 
Barometer sensor PTB210 

 Yes  165-170/6-7/12-13 

5. Automatic weather station 
AANDERAA instruments, 
Bergen, Norway Model 2700 

   170-175/12-13/4-5 

2. Hygrograph 
    Thermograph 

 No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

130-140/5-6/2-3 

8. Dust controller  No  200-210/9-10/1-1.5 

3. Tipping bucket rain gauge  No  155-160/11-12/1.8-2 

6. Soil thermometers: 
Normal 
Max. 
Min. 

 
 

No  180-200/10-13/0 

9. Automatic station’s tipping 
bucket rain gauge N-68 

 Yes  185-190/6-7/0.3-0.5 

9. Psychrometer: Dry 
                            Wet 
    Hygrometer: basic 
     reserve            
    Air max. 
           min. 

 No  210-220/5-6/2-3 

10. Light fluger  No  255-260/5-6/12 
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a.      b.        c. 

         
 
 d.      e.       f. 

        
 
 g.      h.         i. 

            
 
Figure A-15:  The sensor exposure characteristics of Choir station in Govi-Sumber province of Mongolia, 
44298. 46N 108E. Altitude: 1286 m. Photos indicate that Choir is a Pristine-rural site. The wooden fence 
with buildings on the west side was at about 80 m distance. Vegetation cover was representative to the entire 
area. a. Illustration of exposures viewed looking northwest; b. Illustration of exposures viewed looking 
north; c. Illustration of exposures viewed looking northeast; d. Illustration of exposures viewed looking 
west; e. Station sensors; f. Illustration of exposures viewed looking east; g. Illustration of exposures viewed 
looking southwest; h. Illustration of exposures viewed looking south; i. Illustration of exposures viewed 
looking southeast. 
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WORKSHEET #16 FOR REPORT ON COOPERATIVE STATION 

           
 
STATION NAME: Sainshand STATION NUMBER:  44354  PROVINCE:     Dornogovi 
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 44/110  
 
LAT: 44o54’N                 LON: 110o 07’ E  ELEVATION: 936.2(m)     
The station is located 450 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1936 

OBSERVER:  
NAME: Enkhmandal   DOS:  08/8/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Sainshand”   PHONE: Work:  976-1522-22511 
Sainshand khot, Dornogovi Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the steppe plane.  
 
DRIVING DIRECTIONS 
On the southwest side of the city. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side fence door at Lat: 44o54’N   Lon: 110o 07’ E  Elevation: 936.2(m)     

OBJECTS 
 
There were no objects that close to 100 m radius. 
 
Land use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Steppe plane, bare sandy soil. A semi-desert region. 
 
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
 
1. Meteorological station’s office building with concrete walls located on the west side at about 100 m. 
2. Household buildings and fences on the south east side at about 300 m. 
3. Household buildings and fences on the north side at about 500 m distance. 
 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located on the southwest side of the urbanized area at about 1km distance.  
c. Mountain ranges 

• Include old and recent photos and any other related materials 
• Sketch map (use backside or separate sheet) 
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OBSERVATIONS  AND  EQUIPMENT 
 
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 100 No  100-105/8-9/12 

2. Hygrograph 
    Thermograph 

42 
0072 

No Gives graphical type of 
measurements for 
humidity and temperature 
for 24 hours. 

130-140/5-6/2-3 

3. Heliograph 3475 No Measuring solar 
irradiation 

140-142/21-22/1.8-2 

4. Vaporizer    142-145/22-23/0 

5. Dust controller  No  145-150/13-14/1-1.5 

6. Tipping bucket rain gauge 8662/141 
36865/25 

No  150-155/12-13/1.8-2 

7.Automatic weather station  
Temperature and humidity 
sensor  
Barometer sensor  
Wind speed/direction 

R28 (121) 
STR-21 
 
77986 
M-63 

Yes Installed in Sept.2004 and 
taking measurements 
since April.2005.   

175-180/1-2/12-13 

8. Soil thermometers: 
Normal 
Max. 
Min. 

 
743 
36435 
86900 

No  175-185/20-23/0 

9. Pluviograph 461 No Gives graphical type of 
measurements for 
precipitation for 24 hours. 

205-210/12-13/1.8-2 

10. Albedometer 
    Actinometer 
    Balance-meter 

22 
399 
08 

No  210-215/13-14/1.8-2 

11. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

4714 
4859 
 
304 
 
81250 

No  220-230/5-6/2-3 

12. Automatic station’s 
tipping bucket rain gauge  

N-68 Yes  255-260/4-5/0.3-0.5 

13. Light fluger 380 No  255-260/8-9/12 
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 a.     b.      c. 

           
 
 d.     e.      f. 

          
 
 g.      h.        i. 

        
 
Figure A-16: The sensor exposure characteristics of Sainshand station in Dornogovi province of Mongolia, 
44354. 44N 110E. Altitude: 936 m. Photos indicate that Sainshand is a Pristine site.              a. Illustration of 
exposures viewed looking northwest; b. Illustration of exposures viewed looking north; c. Illustration of 
exposures viewed looking northeast; d. Illustration of exposures viewed looking west; e. Station sensors; f. 
Illustration of exposures viewed looking east; g. Illustration of exposures viewed looking southwest; h. 
Illustration of exposures viewed looking south; i. Illustration of exposures viewed looking southeast. 
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WORKSHEET #17 FOR REPORT ON COOPERATIVE STATION 

 
STATION NAME: Bayankhongor STATION NUMBER:  44287 PROVINCE:     Bayankhongor 
STATION TYPE:   II TIME ZONE  C (C or E) LAT/LON 46/100  
 
LAT: 46(d) 10(m) 25.6(s)N                 LON: 100(d) 42(m) 35.9(s)E  ELEVATION: 1862 (m)     
The station is located 639 km(s) from Ulaanbaatar Mongolia. 
 
STATION BEGIN DATE:  1962 

OBSERVER:  
NAME: Peljee   DOS:  07/16/2005   (dd/mm/yyyy)     GENDER    F 

       ADDRESS:  Hydro meteorological station “Bayankhongor”  PHONE: Work:  976-1442-22460 
Bayankhongor Aimag, Mongolia 

                                                    
TOPOGRAPHY 
 
The station is located in the mountain valley.  
 
DRIVING DIRECTIONS 
On the east side of the airport. 
 
EXPOSURE   [List items, in clockwise manner, that are within 200 ft and in relation to the SRG which is used as the 
center point] [[Azimuth/Range(Distance)/Elevation] – i.e. 230/50/20 – Remember for every Azimuth written, there must 
be a corresponding range and elevation, i.e. 180-260/30-60/10-12 or 090-120-170/20-25-30/10-10-10]- List other Coop 
equipment first 
SRG (CENTER POINT):  
The north side fence’ door at Lat: (d) 10(m) 25.6(s)N         Lon: 100(d) 42(m) 35.9(s)E  Elevation: 1862 (m)     

OBJECTS 
 
Land-use & land cover  
 
1. Microscale (less than 100m). Ground cover (the type of ground cover underlying the meteorological station) 
Grassland  representative to surrounding areas. A dry-steppe region.  
2. Toposcale (100 m to 2 km)  
a. Terrain slope, both steepness and direction  
b. Forests, crops and other roughness  
c. Nearby obstacles such as trees or houses (at airports: airplanes)  
 
The meteorological station’s office building with few trees were on the west side at about 100 m.  
Household fences and buildings were on the north and south sides at about 0.8-1 km.   
 
d. Proximity to irrigation.  
There is no irrigation. 
 
3. Mesoscale (1 km to 30 km) 
a. Proximity and size of large water surfaces 
b. Urbanized areas  
The station is located on the south side of urbanized areas at about 1 km.  
 
c. Mountain ranges 
The station was close to the mountains on east side at about 2-3 km. 
 
The province center was located in the mountain valley.  

• Include old and recent photos and any other related materials  
• Sketch map (use backside or separate sheet) 
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OBSERVATIONS  AND  EQUIPMENT 

  
Equipment Serial  

number 
Tele-
metered? 

Description  
(maintenance etc.) 

Azimuth/Distance/ 
Height 

1. Heavy fluger 1100 No  100-105/8-9/12 

2. Hygrograph 
    Thermograph 

1788 
2000 

No Gives graphical type of 
measurements for 
humidity and 
temperature for 24 
hours. 

120-130/7-8/2-3 

3. Dust controller  No  130-140/18-19/1-1.5 

4. Automatic station’s tipping 
bucket rain gauge  

N-68 Yes  145-150/22-23/0.3-0.5 

5. Tipping bucket rain gauge 40640/41 
251141/84 

No  155-160/17-18/1.8-2 

6. Automatic weather station 
   VIASALA QMP213 
   Temperature and  
   humidity sensor HMP45DX 
   Barometer sensor DTR 512 
   Wind speed/direction 
    Silicon Pyronometer 

 
Y11301 
 
Y510016 
Y132 
QMA101 
040025 

Yes Taking measurements 
since July. 1995.   

165-170/20-21/12-13 

7. Soil thermometers: Normal 
Max. 
Min. 
Depth thermometers, cm: 
20 
40 
60 
80 
120 
160 
240 
320  

750 
 
194 
 
45291 
45305 
53794 
210 
172 
292 
1429 
289 

No  175-185/20-23/0 
 
 
 
150-165/21-23/0.5-1 

8. Heliograph 417 No Measuring solar 
irradiation 

176-178/20-21/1.8-2 

9. Pluviograph   Out of order 185-190/17-18/1.8-2 

10. Albedometer 
    Actinometer 
    Balance-meter 

352 
425 
212 

No Sept.2004 renewed 195-200/21-22/1.8-2 

11. Psychrometer: Dry 
                              Wet 
   Hygrometer: basic 
                        reserve  
   Air max. 
         min. 

246  
116 
408 
094 
39603 
83081 

No  230-240/7-8/2-3 

12. Light fluger 2878 No  255-260/8-9/12 
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  a.                                                         b.                                                            c. 

        
 
    d.        e.         f. 

        
 
    g.        h.          i. 

        
 
Figure A-17:  The sensor exposure characteristics of Bayankhongor station in Bayankhongor province of 
Mongolia, 44287. 46N 100 E. Altitude: 1862 m. Photos indicate that Bayankhongor is a Pristine site that 
meets WMO requirements. The meteorological stations office building with few deciduous trees were on the 
west side at about 100 m distance and household fences and buildings were on the north and south sides at 
about 0.8-1 km distances.  The station’s office building used to be a one story building before 2004.  a. 
Illustration of exposures viewed looking northwest; b. Illustration of exposures viewed looking north; c. 
Illustration of exposures viewed looking northeast; d. Illustration of exposures viewed looking west; e. 
Station sensors; f. Illustration of exposures viewed looking east; g. Illustration of exposures viewed looking 
southwest; h. Illustration of exposures viewed looking south; i. Illustration of exposures viewed looking 
southeast. 
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