GLOBAL TERRESTRIAL NETWORK - PERMAFROST (GTNet-P)

BOREHOLE METADATA FORM (01/2000)

BOREHOLE NAME  K1

COUNTRY  Kazakhstan

LATITUDE AND LONGITUDE  (degrees, minutes, seconds if available) 43° 2' 30'' N, 76° 56' 40'' E

BOREHOLE DEPTH (m) AND MEASUREMENT INTERVAL IF DIFFERENT FROM DEPTH 14 m
(0, 2, 5, 8, 11, 14)

YEAR DRILLED 1973

METHOD OF DRILLING core drilling

DURATION OF DRILLING (hours/days)
not known
TYPE OF AND DISTANCE FROM HEAT SOURCES (surface disturbance, m)



Natural [ ] no disturbance [ ] lake
 [ ] river       [ ] other natural disturbance (describe)

[ ] anthropogenic (describe type of disturbance; pipeline, storage area, reservoir, etc.)

70 m beyond of built-up area

PERIOD OF PRIOR MEASUREMENTS AND FREQUENCY (starting date; annually, monthly, weekly, or daily etc.) January, 1974-Desember, 1977, April, 1990-May, 2000. Measurements frequency on average monthly (see the table below).

METHOD OF TEMPERATURE MEASUREMENT (thermistor probe, permanent cable [provide number of sensors and nominal depth], fluid filled hole and its level, diameter and type of casing , depth of casing, etc.)

permanent cable, 6 sensors, up to 14 m, not fluid filled hole, casing by steel tube 76 mm in diameter, depth of casing is 14 m

PERMAFROST ZONE
Continuous [ ]

Discontinuous [ ]
Sporadic [ ]

Isolated [ ]
Mountain [ ]

PERMAFROST
[ ] PRESENT

[ ] ABSENT

  

PERMAFROST THICKNESS (if known, m) more than 10 m
MEAN ANNUAL GROUND TEMPERATURE AT OR NEAR DEPTH OF ZERO ANNUAL AMPLITUDE (°C) – report  value for most recent year or 12 month interval

Table 1. Summary statistics of temperature measurements in the borehole K1 (43° 05' N, 76° 55' E, 3328 m a.s.l.), Northern Tien Shan, Transili Alatau Range, Zhusalykezen mountain pass.

Depth of zero annual amplitude (or depth of measurement reported above)  (m)

About 16 m

Year or 12 month interval for mean reported above

See above table

Range (if applicable) of mean annual ground temperature over observation period (°C)

See above table

ELEVATION (above sea level , m)


3328 m a.s.l.

SITE SLOPE (angle, aspect)


Slope is 9 to North-East

SITE TOPOGRAPHY AND LOCAL RELIEF [ ]Valley  [ ]Top of hill or ridge  [ ]Plain

Local relief (m)


Site is located near the mountain pass Zhusalykezen 

LANDFORM OR GEOMORPHOLOGICAL DESCRIPTION AND HISTORY  OF SITE (age)

Upper Pleistocene and Holocene moraines complex

GEOLOGY (brief description of bedrock, sediments, including types and estimate of ice content volume [high, medium, low]) 

Deep excavations (up to 10 m) near the K1 site massive cryostructures, were present  deeper than 4.0-5.0 m. The largest ice bodies reached 15-20 cm in size. Iciness of permafrost varies from 5 to 40%. Above 4.0-4.5 m, the grounds has a red-brown color with obvious ferrate traces. Predominant: gravel, fragments of stones and sand without soil layer.

DOMINANT SITE VEGETATION


[ ] Polar desert [ ]Tundra  [ ] Shrub Tundra [ ] Forest Tundra  [ ]Coniferous Forest  

[ ] Deciduous Forest [ ] Grassland [ ] Other (describe)

Spots of grass. Surrounding territory may be classified as tundra

AIR TEMPERATURE AND SNOW COVER THICKNESS/DENSITY MEASUREMENTS AT THE BOREHOLE SITE (indicate frequency of observations): 

Air temperature: Yes [ ] No [ ]    Snow thickness: Yes[ ] No[ ]   Density: Yes [ ] No[ ]

ACCESSIBILITY OF THE BOREHOLE


Mode of transportation (helicopter, road, offroad vehicle, river, etc.)

38 km beyond Almaty city, last 16 km earth road (4-wheel drive vehicle)

Distance from road access (km)

 

Just by road

NAME AND LOCATION OF CLOSEST CLIMATE STATION (latitude, longitude, and distance from borehole, km) – provide (if available) mean monthly air temperature and snow depth of reporting interval for mean annual ground temperature 

Big Almatian Lake (Bolshoe Almatinskoe Ozero), 43 04'N, 76 59'E, 2506 m a.s.l. and 8 km beyond the K1 site by road 

Table 2. Mean monthly and annual air temperature for period 1932-2000:

Mean monthly air temperat

	I
	II
	III
	 IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Mean annual

	-8.90
	-8.25
	-4.54
	1.08
	5.31
	9.16
	11.54
	10.84
	6.89
	1.89
	-3.37
	-6.77
	1.24


Absolute min/max temperature: -37/+26

Mean annual precipitation: 810.5 mm

Table 3. Snow depth (cm):

	October
	November
	December
	January

	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	3

	1
	3
	5
	15
	22
	27
	31
	35
	38
	41
	42
	46

	February
	March
	April
	 May

	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	3

	51
	53
	55
	59
	61
	63
	60
	47
	31
	11
	4
	-


Max snow depth is 120 cm.

Table 4. Mean monthly and mean annual air temperature from the climate station Big Almatian Lake (Bolshoe Almatinskoe Ozero). 

	Year
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	mean

	1974
	-11.5
	-12.4
	-5.0
	3.3
	6.7
	9.3
	13.0
	9.4
	5.9
	1.9
	-3.3
	-11.1
	0.5

	1975
	-8.0
	-8.7
	-4.3
	0.9
	4.3
	9.1
	12.4
	11.5
	 6.8
	1.2
	-5.8
	-6.6
	1.1

	1976
	-5.1
	 -10.0
	-6.6
	1.0
	5.8
	8.4
	12.2
	11.5
	6.4
	1.1
	-6.0
	-9.1
	0.8

	1977
	-11.9
	-7.9
	-2.2
	2.3
	6.1
	11.4
	11.2
	11.2
	8.3
	2.3
	-0.5
	-7.4
	1.9

	1978
	-9.5
	-9.9
	-5.4
	3.6
	6.5
	10.0
	12.3
	10.7
	8.8
	2.4
	-4.7
	-3.3
	1.8

	1979
	-8.3
	-4.9
	-6.5
	1.2
	3.1
	9.3
	 11.8
	11.3
	5.9
	4.7
	-2.3
	-4.7
	1.7

	1980
	 -9.1
	-9.6
	-5.9
	2.3
	7.2
	8.7
	13.1
	11.3
	8.0
	3.5
	-0.2
	-3.6
	2.1

	1981
	-8.1
	-8.3
	-1.8
	2.4
	6.5
	9.3
	11.3
	9.3
	6.0
	-0.6
	-3.8
	-5.9
	1.4

	1982
	-6.9
	-8.7
	-5.1
	3.0
	6.7
	9.4
	11.0
	10.2
	5.9
	2.3
	-5.0
	-6.2
	1.4

	1983
	-7.2
	-6.2
	-5.4
	1.5
	5.2
	8.5
	12.5
	13.6
	7.0
	1.6
	-1.1
	-6.6
	2.0

	1984
	-11.1
	-13.7
	-3.1
	 0.0
	5.2
	10.3
	12.0
	14.4
	5.6
	1.8
	-3.0
	-14.3
	0.3

	1985
	 -8.5
	-5.6
	-7.4
	3.5
	5.0
	9.8
	12.8
	10.4
	7.5
	1.2
	-4.1
	-5.4
	1.6

	1986
	-7.2
	-7.5
	-7.2
	-0.2
	5.5
	8.6
	12.3
	10.9
	8.8
	2.2
	-4.2
	-6.7
	1.3

	1987
	-6.2
	-5.8
	-3.1
	0.3
	4.7
	6.7
	11.4
	12.9
	7.5
	-2.8
	-4.0
	-3.4
	1.5

	1988
	-7.7
	-9.4
	 -5.5
	2.7
	3.5
	10.2
	11.4
	9.0
	6.6
	0.6
	1.0
	-3.5
	1.6

	1989
	 -9.9
	-12.6
	-3.7
	-2.3
	4.1
	7.3
	10.8
	11.2
	6.4
	2.7
	-3.9
	-4.2
	0.5

	1990
	-9.0
	-8.1
	-4.8
	0.2
	7.3
	12.2
	11.1
	11.4
	9.3
	2.8
	 -1.8
	-6.7
	2.0

	1991
	-8.8
	-9.1
	-4.8
	1.8
	5.6
	9.1
	12.4
	10.8
	8.0
	2.6
	-1.8
	-5.7
	1.7

	1992
	-6.8
	-6.4
	-7.8
	2.3
	3.9
	8.3
	11.8
	9.4
	5.6
	2.4
	0.7
	-5.1
	1.5

	1993
	-9.7
	-7.1
	-5.6
	1.1
	3.7
	9.5
	11.0
	9.5
	8.0
	0.6
	-4.1
	-6.0
	0.9

	1994
	-8.4
	 -10.4
	-2.3
	-1.4
	6.5
	10.7
	12.2
	11.9
	4.1
	2.1
	0.7
	-7.3
	1.5

	1995
	-9.2
	-7.1
	-3.8
	0.0
	5.0
	10.4
	11.7
	11.4
	7.0
	1.7
	-0.2
	-7.4
	1.6

	1996
	-11.4
	-8.7
	-7.3
	-2.4
	3.6
	8.6
	11.6
	10.5
	8.7
	0.8
	-4.5
	-4.6
	0.4

	1997
	-6.9
	 -9.9
	-3.4
	3.9
	5.8
	10.0
	13.3
	10.1
	8.6
	5.8
	-3.4
	-7.2
	2.2

	1998
	-8.5
	-6.5
	-5.2
	2.6
	4.6
	9.3
	12.0
	12.0
	8.8
	3.5
	-0.4
	-4.0
	2.4

	1999
	-7.1
	-3.3
	-6.4
	-0.1
	6.4
	 8.8
	10.8
	12.8
	8.0
	3.0
	-2.8
	-4.0
	2.2

	2000
	 -7.8
	-9.1
	-4.8
	3.1
	8.0
	10.0
	12.1
	11.9
	6.9
	-0.4
	-4.5
	-4.9
	1.7


RESPONSIBLE INDIVIDUAL(S) AND ORGANIZATION FOR DATA COLLECTION (complete mailing address, email and fax addresses)

Sergei Marchenko, Kazakhstan Alpine Geocryological Laboratory of Permafrost Institute of Russian Academy of Sciences. 480000, Almaty, Kazakhstan, P.O.Box 415,

   MACROBUTTON HtmlResAnchor sergei_marchenko@nursat.kz
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OTHER COMMENTS: (use additional space)

A residual thaw layer between 5 and 8 m in depth at the site K1 has appeared (see table 1), the mean annual temperature at the depth of 4.6 m has increased from 0.21°C in 1998 to 0.82°C in 1999.

Starting in 1997, CALM temperature sensors with loggers were installed to a maximum depth of 4.6 m at the CALM site K1. The sensors were installed at the depths 20, 100, 200, 300, 400 and 460 cm. One sensor is use for air temperature measurements at a height 200 cm above ground surface. 

In 2000 temperature measurements deeper 4.6 m were impossible. The  borehole and cable were destroyed admittedly as a result of ground layers displacement.

