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Surface measurements in extreme weather conditions
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_________________________________________________________________
Summary and purpose of document

This document presents information on the problems encountered in extreme climates. It should serve as a base to develop recommendations for best practices to be submitted to CIMO XV.

__________________________________________________________________

ACTION PROPOSED


The meeting is invited to review the content of this document and make recommendations towards its further elaboration in view of submitting clear recommendations to CIMO-XV for approval.
____________

Specification of measurement practices for different extreme climates
(Draft)
Novitskiy M.A.

SI “RPA “Typhoon”, Obninsk, Russia

Usually there are such problems in extreme climatic conditions:
1. Reliability of sensors.

2. Reliability of electronic devices.

3. Opportunity of maintenance with electricity.
The attention to features of use of meteorological devices in difficult conditions was given for a long time [1].
We have only small experience of use of meteorological devices in extreme climates:
1. Norilsk
The Norilsk city is located in the valley screened from the South-West to the North-East by the heights that reach the elevations of 500-900 m.
Coldest month in Norilsk is January with average monthly temperature-27,3°С.
The absolute minimum of temperature of air for the period 1962-99 was marked in January, 1967 and was equaled -53,1°С.
Average for the winter period speed of a wind makes 5,8 m/s, and the most maximal speeds of a wind reaching 24 m/s in the winter.
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Installation of the mast in Norilsk
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Check of the equipment in Obninsk
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The installed measurement system [2] is based on a specialized mast (height 15 m) that is equipped with devices for both routine meteorological measurements and measurements of atmospheric turbulence characteristics. The measurements are curried out at two levels of the mast. The equipment on the top level consists from measuring instruments of speed and a direction of a wind, temperatures and humidity of air manufactured by  Vaisala Oy (The Vaisala Wind Set WA15  cup and vane wind measurement station, Finland). These devices are intended for usual weather conditions.
For measurement of parameters of a wind of the bottom level quick-response acoustic digital anemometer-thermometer MK-15 is used. For this device design features have been stipulated that it could be maintained in the Arctic conditions.

Measures on protection of electronic units of the acoustic anemometer МК-15 in extreme conditions of operation.
Heating is applied for protection of electronic components against low temperatures (up to-60°С) with the help of the chips - resistors installed under each critical element. Thus the total capacity spent for heating does not exceed 5 Watt.
Heating of ultrasonic transducer of anemometer  is carried out with the help of windings of the copper wire reeled up on the case of each transducer and included consistently. Capacity makes
1 W on each transducer.
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Heating of electronics automatically is switch on at temperature -30°С, and transducers - at temperature +5°C.
The measuring system has worked 5 years without failures.

2. Meteorological mast in Obninsk 300 m in height [2]

Devices at the top levels of a mast work in very difficult conditions, especially in the winter. Not always capacity of heaters is sufficient for prevention of an icing of devices.
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Devices: M-47 (Russian), Gill WindObserver II (UK)
3. МК-14 (Russia) [3] has been installed in 2005 in Aldan (Yakutia), and works on present time without failures and refusals.  Kept working capacity and at temperature-51°С.  It is below working temperature of a complex.
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	МК-14

Temperature of air, °C: -40…+50
Speed of wind V, m/c: 0.6…60



Many companies make meteorological devices in a special variant for work in difficult conditions. Some examples of such devices are shown below.
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	Vaisala [4]
WA25 Wind Set for Arctic Conditions
· Non-freezing, high-performance wind set

· Cups and vane, sensor bodies and bearings are heated to prevent snow buildup and ice formation

Heating provides resistance to snow and ice

Operating temperature -55…+55 °C

Measurement range 0.4…75 m/s


	[image: image14.emf]
	YOUNG COMPANY [5]
The Wind Monitor  Model 05103
Wind speed: 0-100 m/s
Operating Temperature: -50 to 50° C


Examples of installation in difficult climatic conditions.
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Meteorological tower at the
Eclipse Site near Mt. Logan,
Yukon, is positioned on an ice
field measuring over 500m
deep. Photo courtesy of Art
Dalton, National Hydrology
Research Centre, Saskatoon,
Saskatchewan, Canada.
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Meteorological station set up

in July 1988 at an elevation

of 5,320 m (17,450 ft.) on Mt.
Logan, Canada’s highest moun-
tain. Mt. St. Elias, in the back-
ground, is half in Alaska. Photo
taken by Dr. Gerry Holdsworth,
glaciologist with the Arctic
Institute of North America in
Calgary, Alberta. Photo courtesy
of Campbell Scientific (Canada)
Corp., Edmonton, Alberta.
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The Ice-Free WindObserver [6] has been specifically designed for wind turbine applications and will offer a real alternative to mechanical anemometers and other units that may provide erroneous data in poor weather conditions.  Independent tests have confirmed the performance of this product in freezing rain, in typical operating wind speeds of wind turbines.  Cold temperature tests have been conducted down to –55°C.
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	Gill Instruments [6]
Ice-Free WindObserver
Range:  0 - 75 m/s
Operating Temperature: -55°C to +70°C

Precipitation: 300mm/hr


The High Speed WindObserver has the performance of the WindObserverII but has been enhanced to measure wind speed and direction to wind speeds of 75 m/s.
Conclusions

Apparently, now it is possible to pick up a set of sensor controls for any climatic conditions.  The most serious problem for extreme climates there is maintenance with an electricity.

References:
1. A.N. Headley, J.B. Maxwell.  A Canadian High Arctic mesoscale surface observing project. WMO/TD – No.50, pp.303 – 308

2. http://typhoon-tower.obninsk.org
3. http://typhoon.obninsk.org
4. http://www.vaisala.com
5. http://www.youngusa.com
6. http:// www.gill.co.uk
_______________

