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Abstract. In central part of the Yamal Peninsula air temperature in winter reached minus 53ºC to minus 59ºC even during comparatively warm winters of 2004–2008 years. The maximum ice thickness observed during last 5 years reached 175 cm in the deep parts of the rivers and 250 cm near the banks. In the rivers usually ice jams in spring are observed. Tidal and wind-caused fluctuations of water level are observed in all mouth areas of the rivers. It often leads to inverse flow formation.  “Velocity-area” method of the flow measuring is conventional for studying of the hydrological regime rivers. The hydrometric current-meter GR-21M (made in Russia) are used for the measurements of water velocity both in warm and cold seasons. The measurement results are stable. However, during the period of inverse flow forming as well as during the flow velocity 6 cm/s and lower, some different instruments are required. The float digital level-meter (UPC, made in Russia) is used for measuring the water level. This instrument is tested in the temperature range from +17° C to -30º C. The future trends of measurement development are connected with elaboration of methods and means of measuring slow velocity including of inverse flow formation. 

1. Program,  instruments and equipment of the studies

The State Hydrological Institute began studying the hydrological regime of the rivers of central Yamal Peninsula in 2004. For these studies, the rivers Mordy-Yakha, Se-Yakha (western) and Nadui-Yakha (all are flowing into Baidara Bay) were chosen. The areas of their drainage basins are 8940 km2, 3550 km2 and 2860 km2, respectively.   

Goal of work was to carry out in 2004-2008 the complex studies of the hydrological regime of the rivers Mordy-Yakha, Se-Yakha and Nadui-Yakha in order to obtain the systematic hydrometeorological observation data. 

The studies included the following kinds of observations:

- meteorological observations on air temperature, precipitation (both solid and liquid), height and amount of water within snow cover, atmospheric pressure, wind speed and direction; 

- measurements of snow cover height and density, as well as ice thickness on lakes and rivers;  
- standard measurements of water level, discharge, sediment concentration and temperature, discharge and the particle size of suspended sediments, tilt of water surface, etc. 
The following instruments and equipment were used for these studies: 

- hydrometric current-meters GR-21M (initial velocity of rotation is 6 cm/s);
- equipment for sampling the suspended sediments; 

- echo-sounder Lowrence LMS-337CDF:
- color liquid-crystalline monitor with resolution of 480×480 pixel and diagonal size of 12.7 cm; 
- vibrator HS-WSBK "Skimmer®"; 

- emissive power: 3000 Watt; 

- frequency of emission: 50/200 Hz;

- power supply: 10-15 Volt of continuous current; 

- depth of sounding: 772 m (depth ranges are selected automatically in order to keep the signal on the screen permanently);
- GPS receiver DPS-2000 (12 channels);

- antenna GPS-WAAS;

- memory for the charts: 1 GB;

- frequency of coordinate updating: 1 second;

- rubber boat; 

- outboard motor. 
2. Results of the studies

The analysis of data observations has been shown that the central part of the Yamal Peninsula characterized with severe climate and weather conditions.  For example, the air temperature even in relatively warm winter seasons of 2004-2008 reached -53÷-59oC. In such severe conditions small rivers freeze to the bottom, while medium ones freeze to bottom within the shallow places. The maximum ice thickness observed during last 5 years reached 175 cm in the deep parts of the rivers Mordy-Yakha, Se-Yakha and 250 cm near the banks.  
“Velocity-area” method of the flow measuring is conventional for studying of the hydrological regime rivers. The hydrometric current-meter GR-21M (made in Russia) are used for the measurements of water velocity both in warm and cold seasons. Maximum water discharge observed during 5 years reached 550 m3/c. The measurement results are stable. However, during the period of inverse flow forming as well as during the flow velocity 6 cm/s and lower, some different instruments are required. 

In the rivers usually ice jams in spring are observed (figures 1 and 2).   Duration of warm season is only 4 months (figures 3 and 4).
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Figure 1: The breaking up and drifting of ice on the Se-Yakha River in spring 29.06.2008 (30 km up from the mouth).
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Figure 2: Ice jam on the Se-Yakha River in spring 29.06.2008 (29.5 km up from the mouth).
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[image: image5]                       Figure 3  Diagram of the hydrometeorological characteristics in Se-Yakha River in 2007 (30 km up from the mouth).
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The stable results of water level measurements are obtained with the help of float digital level-meter (FDLM) manufactured in Russia. At present, this instrument is tested in the temperature range from -30 to +17oC. 
Sediment concentration in the rivers changes significantly. During spring period, it reaches 5-25 g/m3 on the most rivers; however, within the drainage basin of the Se-Yakha River it comprises 1300 g/m3. This is caused by the intensive development of the erosion processes on the drainage slopes and in the river bed. 

Conclusion

  The future trends of measurement reliability improvement are connected with elaboration of methods and means of measuring slow currents including conditions of adverse current formation.    
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Figure 4 The course of water level in the Se-Yakha River in 2006 – 2007 years (30 km up from the mouth).
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