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Active layer thickness has responded significantly to past climate change (Mackay, 1975 and 1976). Changes to active layer thickness will influence surface stability through thaw settlement, frost heave potential and bearing capacity.  Slope stability will also be affected (Dyke, 2000).  Besides these geotechnical characteristics, changes in active layer thickness will effect hydrology (Quinton et al, 2005) and, through a combination of enhanced mass movement disturbance, changes in soil moisture (Edlund et al., 1989) and nutrient availability (Kokelj and Burn, 2005) can impact the ecology of an area through modified vegetation. As part of this ecological change and varying availability of organic material in frozen peatlands, carbon balance and consequently green house gas volumes may be effected by active layer changes (Waelbroeck et al., 1997). It is important to understand how the active layer varies locally and regionally and how it will respond to environmental change.

The active layer monitoring system extends from Fort Simpson, Canada in upper Mackenzie River valley to the Beaufort Sea coast at North Head, Richards Island, Canada.  Records start in 1991, 92 or 93 and continue.

Maximum annual thaw penetration and maximum heave and subsidence of the ground surface is measured using a modified version of a frost tube developed by Mackay (1973).   The device is a removable water-filled clear plastic observation tube, 2 cm in diameter, and ~2.5 m long inside a ~2.5 cm diameter, heave resistant access tube (Tarnocai et al 2004) long enough (~4 m) to be anchored in permafrost upon installation.  The ice-water interface in the observation tube corresponds to the frost table in the surrounding ground.  A 3 mm diameter coloured glass  marker, dropped into the tube each year prior to time of maximum thaw, rests on the ice surface, descending during the thaw season to be trapped at maximum depth on freeze back in late summer or fall.  Maximum heave and subsidence is recorded between observations by a scriber attached to a weighted sleeve around the outside of the access tube, scratching a painted surface either side of a reference mark (renewed at each visit).  Tubes were installed using a light weight pump (~10 kg, maximum discharge 100 litres/min).  The active layer is defined as the thaw recorded in the thaw tube, minus the height of the tube above the ground surface at maximum surface subsidence, assumed to occur about the time of maximum thaw.


Snow pack observations were taken during March or April, and are reported as a range of values from all the observations at the site.


Many of the thaw tube sites are also instrumented with automatic air and ground temperature loggers (Tarnocai et al 2004).  At some 40 sites, a 6-plate 12 cm diameter radiation shield (R.M. Young, model 41301-5) was mounted 1.5 m above the ground surface and air temperatures are measured by a thermistor in the shield that is connected to a single channel miniature data logger in the lower part of the mast (see Fig. 5 in Nixon et al., 1995).  A similar miniature data logger with internal sensor is buried near the base of the air temperature mast at a nominal depth of 3-7 cm to measure near-surface ground temperatures.  Two types of miniature data loggers have been used: HOBO loggers (Onset Computer Corp, USA.), range -37o to 46oC, resolution 0.25oC and Minilog loggers (Vemco Ltd., Canada), -50o to 40oC, resolution 0.3oC. Temperatures are recorded every 2 to 6 hours for a year or more before servicing.
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Data provided are from 10 IPA Circumpolar Active Layer Monitoring sites.  

Descriptions follow:

CALM Site Information

Site:
Fort Simpson (C15)

History:
92TT6 Installed 1992, 1st record 1993, thawed beyond bottom of tube 1996

Responsibility:
F. Mark Nixon, mnixon@gsc.nrcan.gc.ca, fax. (613)992-0190

Location:
 61°53'16"N. 121°36' 6"W.

Elevation: 
165 meters (estimated)

Slope:

flat

Landform:
glaciolacustrine plain

Soil:

25 cm of organic litter over imperfectly drained sand

Vegetation:
Complete ground cover of moss and typical Boreal herbaceous plants, 2 types suggesting high moisture content, under mixed spruce, low to moderate canopy density

Installations:
-Thaw tube for active layer development, thaw beyond the base of tube since 1996


-Time domain reflectometry probes to 60, 90,120 cm



-7 thermistor string to 1.5 m depth (data collection suspended June 1998)



-7 sensor soil temperature and potential to 48 cm (data collection suspended August, 1999)



-100 meter grid for active layer probing according to CALM protocol 1999



-air and ground temperature mast






air

ground (7 cm)                  




1994
Mean
-3.4°C

0.3






Max.
36.4

20.9






Min.
-46.2

-14.5




1995
Mean
-3.0

0.51







Max.
32.4

19.33





Min.
-44.4

-15.38




1996
Mean
-4.2*

N.A.
45 mid-summer days missing 






Max.
30.6

N.A.





Min.
-46.3

-19.7




1997
Mean
-2.7*

0.2
8 days missing from July







Max.
31.5

18.4





Min.
 -43.3

 -14.7



*Site air temperature for 1996-97 from reconstructed data.



1998
Mean
-1.7

1.4





Max
31.5

20.3





Min
-43.8

-11.6




1999
Mean
-2.5

1.61





Max
33.0

19.0





Min
-41.4

-10.0




2000
Mean
-3.7

0.9




Max
31.0

13.3





Min
-44.9

-4.4




2001
Mean
-2.5

1.1





Max
32.2

10.3




Min
-43.6

-3.5




2002
Mean
-3.9

0.8





Max
31.6

11.3





Min
-45.7

-3.5



2003
Mean
-3.3

0.9





Max
32.6

12.2





Min
-44.5

-7.6




2004
Mean
-4.4

0.6




Max
33.3

15.2





Min
-41.8

-6.7




2005
Mean
-2.7

0.9





Max
31.7

14.0





Min
-43.0

-6.8




2006
Mean
-2.6

1.5





Max
31.1

15.0





Min
-40.2

-5.6

Met Station:
Fort Simpson, 61°46'N. 121°14'W.

Publication:
see list above

Site:
Willowlake River (C14)

History:
92TT7 Installed 1992, 1st record 1993

Location:
 62°41'48"N. 123° 3'54"W.

Elevation: 
103 meters

Slope:

flat

Landform:
top of inactive fluvial bar

Soil:

25 cm of organic litter over imperfectly drained silt

Vegetation:
Complete ground cover of moss and typical Boreal herbaceous plants, 1 suggesting high moisture content, under white spruce, low to moderate canopy density

Installations:
-Thaw tube for active layer development



-Time domain reflectometry probes to 60, 90 and 120 cm



-7 themistor string to 4.3 m depth (destroyed 1999)



-7 sensor soil temperature and potential to 48 cm (discontinued Aug. 1999)



-100 meter grid for active layer probing according to CALM protocol 2002



-air and ground temperature mast






air

ground (0 cm)                 






1994
Mean
-4.6

-0.7




Max.
34.0

21.2





Min.
<-37.3

-20.9




1995 
Mean 
-3.4

0. 9




Max.
35.0

23.7





Min.
<-37.3

-17.5




1996 
Mean 
N.A.

0.6
45 days missing from July





Max.
N.A.

23.1
August air temperatures





Min.
-42.0

-16.3




1997 
Mean 
-3.5

0.0





Max.
30.2

25.9





Min.
-46.7

-13.1



1998
Mean
N.A.

0.7




Max
N.A.

20.6





Min
N.A.

-17.6




1999
Mean
N.A.

0.51





Max
N.A.

27.0




Min
N.A.

-17.3




2000
Mean
N.A.

N.A.
ground logger dug out





Max
N.A.

N.A.





Min
N.A.

-15.5




2001
Mean
N.A.

1.1





Max
N.A.

19.1




Min
N.A.

-10.9



2002
Mean
-3.9

 0.3





Max
31.1

17.4





Min
-42.6

-10.3



2003
Mean
-3.6

0.0





Max
33.5

17.2





Min
-44.9

-17.3




2004
Mean
-4.7

 0.4





Max
35.0

16.9





Min
-42.6

-9.3




2005
Mean
N.A.

0.6
mast broken down fall ‘04





Max
N.A.

18.2





Min
N.A.

-11.4




2006
Mean
-3.2

1.3





Max
32.8

16.9





Min
-41.3

-10.9

(air temperatures from nearby exposed mast, ground temp. 1995-97 from surface cable sensor)

 Met Station:
Wrigley, 63°13'N. 123°26'W.

Publication:
see list above

Site:
Ochre River (C13)

History:
92TT10 Installed 1992, 1st record 1993

Location:
  63°27'59"N. 123°41'34"W.

Elevation: 
97 meters

Slope:

flat

Landform:
low fluvial terrace cut into glaciolacustrine plain

Soil:

30 cm of organic litter over silt

Vegetation:
Complete ground cover of moss and typical Boreal herbaceous plants, 3 suggesting high moisture content, under mixed black spruce, moderate canopy density

Snow:

35-40 cm. snow pack

Installations:
-Thaw tube for active layer development



-Time domain reflectometry probes to 60, 90 and 120 cm



-7 thermistor string to 1.8 m depth (discontinued October 1998)



-7 sensor soil temperature and potential to 48 cm (discontinued Aug. 1999)



-air and ground temperature mast






air

ground (7 cm)




1994 
Mean
-4. 9

0.5





Max.
34.1

19.0





Min.
-47.1

-12.7




1995 
Mean
-3.6

0.5




Max.
32.8

18.3





Min.
-44.2

-15.6




1996 
Mean
-5.2

0.1




Max.
34.7

19.3





Min.
-46.6

-12.9




1997
Mean
-3.9

1.3





Max.
33.6

18.7





Min.
-45.0

-8.5




1998
Mean
-2.4

0.6





Max
32.8

19.0





Min
-45.3

-14.7




1999
Mean
-4.1

-0.2





Max
33. 8

15.0





Min
-43.5

-17.4




2000
Mean
-5.3

-0.4





Max
30.5

12.4





Min
-46.4

-9.8




2001
Mean
-3.7

0.2





Max
32.7

12.4





Min
-43.8

-10.6




2002
Mean
-4.5

-0.9





Max
31.6

11.0





Min
-43.8

-11.6




2003
Mean
-4.5

-0.5





Max
31.6

 10.6





Min
-43.8

-11.4




2004
Mean
-6.0

-1.3





Max
31.0

 11.4





Min
-43.2

-11.9




2005
Mean
-3.8

-0.2





Max
30.6

 10.6





Min
-45.5

-13.3




2006
Mean
-4.6

 N.A.





Max
31.8

 N.A.





Min
-43.5

 N.A.

Met Station:
Wrigley, 63°13'N. 123°26'W.

Publication:
see list above

Site:
Norman Wells (C11)

History:
91TT22 Installed 1991, 1st record 1992

Location:
  65°11'35"N. 126°28' 8"W.

Elevation: 
51 meters

Slope:

flat

Landform:
alluvial terrace cut into silty till

Soil:

30 cm of organic litter over poorly drained sandy silt

Vegetation:
Complete ground cover of moss and typical Boreal herbaceous plants, 1 suggesting high moisture content, under mixed spruce, low canopy density

Snow:

45-65 cm. snow pack

Installations:
-Thaw tube for active layer development



-Time domain reflectometry probes to 60, 90 and 120cm



-100 meter grid for active layer probing according to CALM protocol 1998


-air and ground temperature mast






air

ground (7 cm)




1994
Mean
-6.3*

-1.8





Max.
31.5

13.5





Min.
NA

-15.1




1995 
Mean
-5.7*

NA
(20 days missing from July)





Max.
32.5

NA 




Min.
NA

-13.3



1996
Mean
-6.9*

-1.5
(air temp from nearby site)





Max.
33.0

12.0





Min.
NA

-11.0

 
 

1997
Mean
-6.0*

NA
(air temp from nearby site)





Max.
30.68

NA
(26 days missing from June





Min.
NA

-14.6
and July)




1998
Mean
-4.2

-0.3





Max.
32.5

12.6





Min.
NA

-10.0




1999
Mean
-6.2*

NA





Max.
NA

NA




Min.
-43.2

-8.7


*Site air temperature for 1994-97 and 1999 from reconstructed data. 


2000    Mean
-6.2

-0.5

Max.
29.5

14.1

Min.
-46.2

-8.8




2001
Mean
-5.2

-0.2





Max
31.8

12.2





Min
-44.9

-10.3




2002
Mean
-5.0

-0.8





Max
29.6

 10.1





Min
-44.3

-9.1




2003
Mean
-5.3

-0.5





Max
31.4

10.3





Min
-44.6

-10.1




2004
Mean
-7.4

-0.8





Max
30.4

 9.7  (ground logger on surface Aug1 – 9)





Min
-44.1

-8.5




2005
Mean
-4.7

-0.1





Max
29.1

 10.2  





Min
-46.8

-8.7




2006
Mean
N.A.

-0.5





Max
N.A.

 10.9 





Min
-46.9

-7.9

Met Station:
Norman Wells, 65°17'N. 126°48'W.

Publication:
see list above
Site:
Mountain River (C9)

History:
91TT20 Installed 1991, 1st record 1992

Location:
  65°40'25"N. 128°49'45"W.

Elevation: 
39 meters

Slope:

flat

Landform:
low alluvial terrace in stony sand

Soil:

15 cm of organic litter over well drained stony sand

Vegetation:
Complete ground cover of fallen leaves and scattered herbaceous plants, 1 suggesting high moisture content, under dense birch alder thicket

Snow:

56-79 cm. snow pack

Installations:
-Thaw tube for active layer development



-Time domain reflectometry probes to 60, 90 and 114 cm



-air and ground temperature mast






air

ground (7 cm)




1994
Mean
-6.4

NA





Max.
28.9

11.4





Min.
<-37.37

NA




1995
Mean
-6.0*

NA
(23 days missing in July)





Max.
NA

NA





Min.
<-37.37

NA


*Site air temperature for 1995 from reconstructed data.



1996
Mean 
-7.2

-1.2




Max.
31.1

10.3





Min.
-44.9

-8.2




1997
Mean 
-6.2

0.6





Max.
27.3

11.4





Min.
-49.8

-9.8




1998 
Mean
-4.5

0.1





Max
30.0

12.9





Min
-49.9

-7.8




1999
Mean
-6.9

-1.0





Max
30.0

9.9





Min
-46.1

-9.2




2000
Mean
-8.7

NA
logger dug out





Max
27.5





Min
-46.1






2001
Mean
-5.6

NA
logger dug out





Max
29.5





Min
-45.0






2002
Mean
-5.3

-1.1





Max
30.5

 9.7





Min
-46.4

-10.9




2003
Mean
-5.7

-0.9





Max
28.4

 12.9





Min
-47.1

-10.6




2004
Mean
-7.7

-1.6





Max
29.6

 9.4





Min
-44.2

-11.6




2005
Mean
-3.3

-0.5





Max
27.6

 10.2





Min
-43.5

-10.2

Met Station:
Fort Good Hope, 66°16'N. 128°39'W.

Publication:
see list above

Site:
Rengleng River (C8)

History:
91TT14 Installed 1991, 1st record 1992

Location:
  67°47'42"N. 134°07'34"W.

Elevation: 
8 meters

Slope:

flat

Landform:
alluvial plain at mouth of Rengleng River at Mackenzie

Soil:

well drained silty sand

Vegetation:
Complete ground cover of fallen leaves moss and herbaceous plants under spruce hardwood mix with moderate canopy density

Installations:
-Thaw tube for active layer development



-100 meter grid for active layer probing according to CALM protocol 1998


-air and ground temperature mast






air

ground (7 cm)




94/95
Mean 
-8.2

0.8
2 weeks missing June 95





Max.
31.1

15.9





Min.
<-37.37

-9.2




95/96
Mean
NA

-2.2





Max.
NA

13.1





Min.
NA

-11.7




1996
Mean
NA

-2.2





Max.
NA

13.2





Min.
NA

-11.7




96/97
Mean 
-10.0

-2.0





Max.
27.2

13.1





Min.
<-37.37

-10.2




1998 
Mean
-5.3*

-0.5





Max
30.1*

15.0





Min
-40.7

-10.2




1999
Mean
-9.2*

NA





Max
33.0*

NA





Min
-46.5*

-11.5

*Site air temperatures in 1998 and 1999 are from nearby screen.



2000
Mean
-8.7

-1.1





Max
27.9

13.1





Min
-42.1

-11.9




2001
Mean
-7.6

NA




Max.
30.3

NA




Min.
-44.6

-7.3



2002
Mean
-6.8

NA




Max.
26.6

NA




Min.
-42.1

NA



2003
Mean
-7.5

-1.6




Max.
28.0

11.9




Min.
-40.1

-10.9



2004
Mean
-10.00

-2.80




Max.
27.1

13.1




Min.
-44.8

-18.3



2005
Mean
-7.5

-1.8




Max.
24.8

11.0




Min.
-41.8

-14.4



2006
Mean
-7.8

0.5




Max.
26.1

12.4




Min.
-43.6

-6.1
Met Station:
Inuvik, 68°18'N. 133°29'W.

Publication:
see list above

Site:
Reindeer Depot (C7)

History:
91TT13 Installed 1991, 1st record 1992

Location:
  68°41'05"N. 134°8'45"W.

Elevation: 
5 meters

Slope:

flat

Landform:
surface of bar in Mackenzie Delta, East Channel

Soil:

well drained organic silt

Vegetation:
75% ground cover moss and herbaceous plants under riparian willow and alder shrub

Snow:

50 to>100 cm. snow pack

Installations:
-Thaw tube for active layer development



-100 meter grid for active layer probing according to CALM protocol 2000


-air and ground temperature mast






air

ground (7 cm)




94/95
Mean 
-8.11

NA





Max.
29.81

NA





Min.
<-37.32

NA




1995

N.A.

N.A.




1996
Mean 
–10.7

-0.7





Max.
27.7

17.5





Min.
<-37.32

-9.0




1997
Mean 
NA

NA





Max.
NA

NA





Min.
NA

-9.2




1998 
Mean
-6.94

1.2





Max
29.4

20.5





Min
NA

-8.0




1999

NA

NA




2000
Mean
-8.9

0.8





Max
28.8

18.9





Min
-42.2

-5.9



2001
Mean
-7.4

 1.1





Max.
29.1

19.9





Min.
-44.4

-5.4




2002
Mean
-7.5

  0.1





Max.
33.5

18.2





Min.
-43.6

-8.8




2003
Mean
-7.8

 0.5





Max.
28.0

17.2




Min.
-40.7

-7.8




2004
Mean
-10.3

 -0.3





Max.
28.6

17.2





Min.
-48.4

-10.6




2005
Mean
N.A.

 0.3





Max.
N.A.

14.8





Min.
N.A.

-7.8




2006
Mean
N.A.

1.3





Max.
N.A.

18.3





Min.
N.A.

-8.1

Met Station:
Inuvik, 68°18'N. 133°29'W.

Publication:
see list above

Site:
Lousy Point (C5)

History:
90TT5 Installed 1990, 1st record 1991

Location:
  69°13' 8"N. 134°17'28"W.

Elevation: 
39 meters

Slope:

flat

Landform:
surface of glaciofluvial ridge above East Channel, Mackenzie Delta

Soil:

well drained organic silt

Vegetation:
low shrub tundra, complete ground cover

Snow:

22-27 cm. snow pack

Installations:
-Thaw tube for active layer development



-11 sensor, 30 m temperature cable



-100 meter grid for active layer probing according to CALM protocol 1998


-air and ground temperature mast






air

ground (7cm)




94/95
Mean 
-9.7

-6.22
missing 18 days June ‘95




Max.
28.5

8.3





Min.
<-37.32

-21.6




1995

NA

NA




1996

NA

NA




1997

NA

NA




1998

NA

NA




1999
Mean
-10.3*

NA





Max.
28.93*

NA





Min.
-40.97*

NA

*Site air temperature in 1999 from nearby screen.




2000
Mean
-10.5

-5.7





Max.
27.5

12.2





Min.
-40.0

-23.0




2001
Mean
-9.0

-3.8





Max.
30.9

14.1





Min.
-42.7  

-16.7




2002
Mean
-8.6

N.A.





Max.
27.0

N.A.





Min.
-40.7

N.A.




2003
Mean
-9.3

N.A.
(on surface mid May – mid July)





Max.
29.4

11.8





Min.
-39.0
  
-24.2




2004
Mean
-11.9

-7.3





Max.
28.6

9.9





Min.
-42.9

-23.8




2005
Mean
N.A.

-5.9





Max.
N.A.

9.4





Min.
N.A.

-22.3




2006
Mean
N.A.

N.A. 
(on surface mid May – mid Aug.)




Max.
N.A.

N.A.





Min.
N.A.

-23.9
Met Station:
Tuktoyaktuk, 69°26'N. 133° 1'W.

Publication:
see list above

Site:
Taglu (C4)

History:

91TTC Installed 1991, 1st record 1992

Location:
  69°22' 9"N. 134°56'55"W.

Elevation:
 <2 meters

Slope:

flat

Landform:
surface of Mackenzie Delta

Soil:

well drained organic silt with fine sand

Vegetation:
50% ground cover of vetch and rush under high willow shrub

Snow:

47-81 cm. snow pack

Installations:
-Thaw tube for active layer development



-8 sensor, 30m temperature cable



-100 meter grid for active layer probing according to CALM protocol 1999



-air and ground temperature mast






air

ground (7cm)




94/95
Mean 
-10.3

1.1





Max.
26.5

20.9





Min.
<-37.32

-6.5




1995

NA

NA




1996

NA

NA




96/97
Mean 
-12.7

0.4





Max.
24.1

16.8





Min.
NA

-4.3




1998
Mean
NA

2.3





Max.
NA

18.1





Min.
NA

-3.8




1999

NA

NA




2000
Mean
-11.1

0.7





Max.
26.6

14.5





Min.
-39.9

-3.2




2001
Mean
N.A.

1.0





Max.
N.A.

14.5





Min.
N.A.

-3.7




2002
Mean
N.A.

0.94





Max.
N.A.

13.1





Min.
N.A.

-3.70




2003
Mean
-4.3*

1.0





Max.
26.6

12.3





Min.
-35.5

-3.2




* snow covered January until May




2004
Mean
-12.3

N.A.





Max.
27.0

N.A.





Min.
-45.5

N.A.




2005
Mean
-9.7

N.A.





Max.
22.1

N.A.





Min.
-41.8

N.A.




2006
Mean
-8.2

2.2





Max.
25.7

-3.9





Min.
-41.2

17.9

Met Station:
Tuktoyaktuk, 69°26'N. 133° 1'W.

Publication:
see list above

Site:
North Head (C3)

History:
90TT13 Installed 1990, 1st record 1991

Location:
  69°43'11"N. 134°27'43"W.

Elevation: 
3 meters

Slope:

gentle, west

Landform:
Thermokarst coastal plain 100 m from Beaufort coast

Soil:

cryoturbated organics and stony silt, imperfect drainage

Vegetation:
Complete ground cover of typical low Arctic tundra plants including sedge

Snow:

10-15 cm. snow pack

Installations:
-Thaw tube for active layer development



-100 meter grid for active layer probing according to CALM protocol 1998


-air and ground temperature mast






air

ground (7 cm)




94/95
Mean 
-10.5

-6.3





Max.
24.1

9.7





Min.
<-37.32

-21.6



95/96
Mean
NA

-6.6




Max.
NA

9.4




Min.
NA

-21.0




1996
Mean
 NA

-7.4





Max.
NA

9.4




Min.
NA

-21.0



1997

NA

NA




1998

NA

NA




1999

NA

NA




2000
Mean
-7.7

-6.1
air screen on ground 2000-2002




Max.
30.1

10.1





Min.
-27.9

-19.2



2001
Mean
-7.5

-5.1





Max.
30.1

 13.1





Min.
-34.6

-17.9

2002
Mean
-9.3

-5.0





Max.
32.8

 11.0





Min.
-38.5

-18.9




2003
Mean
-10.4

-6.3




Max.
23.5

 9.7





Min.
-36.2

-20.2

2004
Mean
-12.4

-8.1





Max.
25.2

 10.9





Min.
-41.8

-24.1

2005
Mean
-10.0

-6.2





Max.
20.9

 8.3





Min.
-38.1

-19.9

2006
Mean
N.A.

-5.2





Max.
N.A.

 9.9





Min.
-39.1

-20.6

Met Station:
Tuktoyaktuk, 69°26'N. 133° 1'W.

Publication:
see list above

Meteorological Station Data

Met Station:
Fort Simpson, 61°46'N. 121°14'W. elevation 169m.
1993
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

temp 
-21.3
-18.9
-7.5
2.4
8.9
15.2
16
15.4
8.1
-0.9
-12.4
-20.5

snow
35
40
38
8
0
0
0
0
0
tr
4

20

1994


temp
-30.7
-27.9
-10.5
-0.5
11.1
16.2
19.9
18.5
8.6
0.5
-17
-21.8

snow
35
29
31
7
0
0
0
0
0
0
15
33

1995













temp
-19.8
-21.9
-16.6
0.4
11.1
18.8
15.8
14.8
11.4
-1.2
-18.6
-25.5

snow
43
53
56
29
0
0
0
0
0
tr
4

20

1996













temp
-29.3
-19.3
-13.5
-1.3
7.6
15.9
18
13.6
7.9
-5.8
-16.3
-21.1

snow
34
35
32
9
0
0
0
0
0
2
9

22

1997


temp
-26.1
-16.5
-16.9
-0.8
7.7
15.2
18.3
16.8
11
-4.5
-11.2
-18.4

snow
30
33
28
9
0
0
0
0
0
12
20
33

1998













temp
-29.1
-16.6
-9.4
4.9
13.8
16.1
18.8
16.1
9.3
1.1
-12.4
-21.5

snow
39
56
45
15
0
0
0
0
0
0
11
18

1999













temp
-24.6
-17.6
-8.5
2.1
7.9
15.2
15.2
16.3
9.7
-2.6
-13.6
-21.3

snow
22
36
33
10
0
0
0
0
0
4
26
49

2000













temp
-23.7
-15.7
-10
-1.9
8.2
15
18.5
12.4
7
-1.1
-13.4
-26.6

snow
24
20
27
4
0
0
0
0
0
tr
30
38
2001

temp
-17.2   -19    -13       1       7.5      15.5
   17.9    15.3   9.8     -1.8    -12.8   -23.7


snow
41      38      45       tr         3        0         0        0
0
20     41       69

2002

temp
-23.4   -22.5 -16.3E-6.5    4.1      15.9    17.1    12.9   7.3    -1.9    -10.1   -14.9

snow
65      80      81       36        0        0         0        0        0           tr       tr        23

2003

temp
-24.6
-20.5
-15.3
1
9.5
13.1
18.7
14.7
7.5
1.8
-14.6
-19.8


snow
18
38
39
0
0
0
0
0
0
6
28
51

2004

temp
-26.2
-20.3
-15.5
-1.1
5.1
16.1
18.2
13.7
6.7
-4.6
-13.1
-24.4E

snow
78
76
55
tr
0
0
0
0
tr
5
25
50


2005

temp
-24.6
-19.7
-12
 1     10.2
13.9
16.6
14.3
7.7
 0
-12.8
-14.6
 

snow
65
73
41
1
0
0
0
0
0
3
19
33

2006

temp
-24.1
-15.9
-13.9
 0.6
9.9
17.1
17.5
15.5  10.7
 0
-20.4
-15.9E

snow
48
58
44
0
0
0
0
0
0
4
53
42

2007

temp
-20.6E-23.4
-17.4E1.5
9.2
15.3
18.1
13.1
5.4E
-1.6
-14.2
-22.9

snow
43
58
55
M
0
0
0
0
0
13
43
59


E=estimated 

Met Station:
Wrigley, 63°13'N. 123°26'W. elevation 150m.

1993
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

temp 
-24.5
-19.7
-11.1
0.6
7.7
14.2
15.8
14.5
7.1
-1.8
-16.1
-22.3

snow
33
45
50
30
0
0
0
0
0
1
6
18

1994













temp
Misg
-30.7
-13.5
-2.7
10
14.7
19.8
Misg
6.1
-1.1
-19.3
-25.6

snow
18
21
32
20
0
0
0
0
0
5
8
13

1995













temp
-20.1
-22.8
-17.2
2.8
12
18.7
15.4
Misg
Misg
-2.8
-21.4
-27.6

snow
27
31
32
13
0
0
0
0
0
Tr
11
12

1996













temp
-30.2
-20.9
-14.6
-4.1
5.6
15.2
Misg
11.5
6.2
-8.4
-18.4
-21.1

snow
29
31
31
21
1
0
0
0
0
5
8
13

1997


temp
-28.3
-18.6
-19.4
-3.1
5.9
14.4
Misg
15.4
9.6
-5.3
-12
-21.1

snow
17
17
18
17
4
0
0
0
0
misg
14
17

1998













temp
-30.8
-17.8
-12.6
3
12.5
Misg
Misg
Misg
Misg
Misg
Misg
Misg

snow
18
23
25
0
0








1999













temp
missing












snow
missing












2000











temp
-24.2I
-20.1I
-13.5E-10.3I
7.3I   14.6I
17.7I
11.2I
4.2I    Misg
Misg
Misg

snow
71       58      61    42
     0        0          0        0
0
2001

temp
-20.3I -18.6I -10.4IMisg  Misg   14.9I  17.5I
 14.5E  8.3I   -3.8E  -15.2  -28.3I

snow
Misg   Misg  Misg  Misg  Misg   0
   0
 0
0         7        28      41

2002

temp
-25.5E Misg  -17.8I-8.6I   3.7E   14.8I  16.3I  12.2I
7.0E   -2.8E -10.7I -13.8I

snow



      0         0        0        0
0
Misg   5      30

2003


temp
-26.6E-21.2E-16.5
-3.5*
7.6*
Misg
Misg
14.4E
6.4
1
-16.9
-22.2E

snow
31
40
36
0
0
0
0
0
0
4
16
26

2004


temp
-26.3*
-22.3*
-17.7
-3.8
5.2
15.2
18.3E
13.3
5.5E
-4.9*
-14.3E
-27.5*

snow
51
48
49
2
0
0
0
0
0
Misg
40
45

2005


temp
-25.2*
-20.8*
-13.0*
-2.9*
9.2E
14.0*
14.8*
13.4*
6.4*
-1.9*
-16.4
-16.8

snow
52
58
55
0
0
0
0
0
0
Misg
26
Misg

2006


temp
-27.9
-16.8
-17.3
-3.7
7.5*
Misg
15.9*
15.0*
7.7*
 0.3*
-23.0*
-19.0*

snow
37
 66
 72
 M
0
Misg
0
0
0
Misg
41
Misg


I=incomplete, E=estimated 

Met Station:
Norman Wells, 65°17'N. 126°48'W. elevation 74m.

1992
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec


temp
-26.4
-25.7
-12.6
-9
4
14.7
16.8
14.4
0
-7.5
-14.7
-26.8

snow 
14
14
12
6
0
0
0
0
tr
10
16
20


1993














temp 
-23
-19.1
-12.8
-2.9
6.8
14.8
16.4
14.4
6.5
-2.2
-16.5
-23

snow
30
33
28
4
0
0
0
0
0
0
15
21


1994

temp
-31.1
-30
-17.3
-5.9
8.9
14.6
20
17
5.3
-1.9
-20.4
-24.7

snow
23
42
36
8
0
0
0
0
0
1
14
27


1995


temp
-22.4
-23.1
-21
-1.5
9.4
17.3
15.3
12.9
8.8
-3.3
-20.6
-28.2

snow
22
26
68
44
0
0
0
0
0
2
6
11


1996














temp
-28.6
-23
-16.6
-8.5
4.4
15.8
17.4
11.1
4.9
-9.5
-19.2
-21.7

snow
41
38
52
28
0
0
0
0
0
8
22
29


1997


temp
-28.4
-22.8
-22.6
-6
5.3
14.7
18.2
15.3
8.9
-6.4
-13.9
-22.4

snow
48
44
63
50
0
0
0
0
0
4
14
25


1998














temp
-32
-19.9
-13.9
1.3
10.8
15.4
19.4
15.4
7.7
-3.5
-15.9
-22.9

snow
23
18
4
0
0
0
0
0
0
1
10
10


1999














temp
-27.8
-24.6
-17.2
-4.5
6.2
15.8
13.6
15.1
7.5
-5.9
-17.8
-24.4

snow
11
11
8
3
0
0
0
0
0
2
5
14


2000














temp
-25.4
-19.2
-18.2
-7.6
5.7
15.9
17.4
11.4
5.4
-6
-15.9
-27.9

snow
21
30
34
14
tr
0
0
0
0
10
21
30


2001

temp
-19.5
-21.1
-20.8
-5.6
4.4
14
17
14.2
8.8
-4.1
-16.7
-24.4

snow
47
45
57
31
0
0
0
0
0
8
12
14

2002

temp
-24.3
-24.9
-18.6
-8.6
3.7
14.5
16.6
11
7.2
-2.6
-11.3
-14.7

snow
17
36
28
6
0
0
0
0
0
2
5
25
2003

temp
-26.4
-23.1
-20.2
-3.9
5.1
14.2
18.3
14.3
5.8
0.2
-16.2
-22.3

snow
24
58
44
tr
0
0
0
0
0
8
37
53
2004

temp
-28.4
-25.4
-21.9
-6.5
3.4
15.7
17
13.6
4.4
-6.2
-17
-27.3

snow
63
66
70
7
0
0
0
0
1
24
46
70
2005

temp
-24.1
-23.4
-15
-4.7
9.3
13.7
14.8
13.1
7
-2.5
-19.9
-17 

snow
95
88
76
4
0
0
0
0
0
20
33
40

2006

temp
-28.8
-17.6
-21.1
-6.9
7.4
17.1
17
15.1  10.1
-2.5
-22.4
-18.1 

snow
42
55
53
13
0
0
0
0
0
Misg
22
22

2007

temp
-23.2
-28.4
-24.6
-2.9
5.7
16
18.3
13.3
6.1
-6.9
-16
-23.5 

snow
36
28
15
2
0
0
0
0
0
12
26
33

Met Station:
Fort Good Hope, 66°16'N. 128°39'W. elevation 82m.
1992
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

temp
Misg
-27.7
-16.9
Misg
1.9
13.2
Misg
12.9
-0.3
-9.2
-16.9
Misg

snow 
56
76
104
100
30
0
0
0
0
0
33
37

1993













temp 
Misg
-22
-15.6
-5.6
4.8
14.1
Misg
Misg
5
-3.7
-18.4
-22.9

snow
49
70
52
36
0
0
0
0
0
3
18
34

1994

temp
Misg
-30.5
-19.1
-8
Misg
14.1
Misg
Misg
3
-2.6
-24
Misg

snow
44
52
56
50
0
0
0
0
0
9
20
38

1995













temp
-25.1
-24.4
-23.7
-4.9
8.1
16.4
15
11
7.8
-5
-20.8
-31.2

snow
44
49
72
42
0
0
0
0
0
13
29
42

1996


temp
-29.3
-23.8
-17.2
-10.6
3.2
15.6
17.2
10.6
3.3
-11.5
-21
-23.4

snow
46
60
52
51
11
0
0
0
0
10
42
54

1997













temp
-30.2
-23.8
-22.6
-8.5
3.1
14.2
17
14.5
7.9
-8.5
-14.7
-24

snow
65
61
67
57
0
0
0
0
0
8
17
24

1998













temp
-34.1
-21.3
-15.4
-0.8
8.7
15.1
18.6
14.4
6.2
-4.5
-18.1
-24.3

snow
42
67
71
37
0
0
0
0
0
3
19
23

1999













temp
-29.9
-25.2
-19.7
-7.4
4.9
15.8
13.2
14.4
6.2
-8.1
-20.1
-25.1

snow
50
64
72
66
0
0
0
0
0
12
23
53

2000













temp
-26.1
-21.5
-20.2
-10.3
3.7
15.7
16.3
10.7
4.7
-7.9
-18
-28.4

snow
101
51
60
64
1
0
0
0
0
21
35
47

2001

temp
-19.9E-21.9
-22.8E-6.5
2.9E
13.7
16.9
13.7
7.8
-4.6
-19.2
-24.8

snow
64
50
Misg
57
0
0
0
0
0
16
20
18

2002

temp
-25.2
-27.6
-19.5
-10
3.5
14.4
16.6
10.4
7
-3.8
-13.3
-15.4

snow
25
37
37
26
0
0
0
0
0
6
14
25

2003

temp
-29
-24.1
-21.2
-5.3
3.9
14
18
13.5E
5.1E
-0.3E
-17.1
-23.4

snow
22
40
38
0
0
0
0
0
0
8
34
42

2004

temp
-31.2
-26.6E-23.7
-8.2
1.0*
15.4
16.6
14.7*
4.2
-6.5E
-20.2
-28.9

snow
46
52
54
39
0
0
0
0
0
16
23
36

2005
(Climate Station data)

temp
-25.1
-23.4
-15.1
-5.6
7.6
13.5
14.2
12.6
5.9
-3.6
-22
-18.8

snow
36
51
50
10
0
0
0
0
0
23
50
53

2006
(Climate Station data)

temp
-30.5
-17.6
-21.4
-8.2
5.9
17.4
16.9
14.7
9
-1.8E
-22.9
-19.8

snow
56
56
65
51
0
0
0
0
0
M
19
29


E=estimated, *=incomplete 

Met Station:
Inuvik, 68°18'N. 133°29'W. elevation 68m.

1992 
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

temp 
-28.6
-28.2
-16.1
-15.3
-1.6
11.9
14.2
11.7
-1.4
-10.6
-18.9
-24.8 

snow
34
41
48
49
34
0
0
0
2
28
34
49

1993 


temp
-22.8
-21.3
-18.0
-10.0
0.9
12.6
15.2
11.0
4.2
-4.3
-17.7
-23.1

snow
60
70
71
59
10
0
0
0
0
1
25
36

1994

temp
-31.3
-27.3
-21.9
-12.3
3.0
10.3
18.2
14.9
1.2
-5.4
-22.8
-25.0

snow 
40
44
54
52
1
0
0
0
0
9
31
40

1995 


temp
-23.6
-26.1
-24.8
-7.5
5.5
13.4
14.7
10.2
7.2
-6.7
-18.0
-27.0

snow 
38
47
75
63
0
misg

1996 

temp
-24.8
-22.3
-18.1
-13.7
-0.3
12.1
14.0
7.9
0.0
-12.8
-18.1
-22.1

snow
46
56
70
68
44
0
0
0
tr
42
45
45

1997

temp
-27.6
-24.6
-25.1
-10.7
0.3
11.9
14.5
13.0
6.4
-9.1
-13.3
-23.3

snow
59
68
73
66
35
0
0
0
0
6
0
51

1998

temp
-30.4
-22.9
-15.6
-1.4
6.4
13.4
17.0
13.7
6.4
-5.6
-15.7
-20.3

snow
59
68
73
66
35
0
0
0
0
6
0
51

1999


temp
-28.0
-24.8
-23.5
-13.5
0.8
12.1
11.5   12.3
4.8
-9.9
-20.4
-26.5

snow
60
65
57
20
0
0
0
0
0
4
26
25

2000

temp
-23.3
-23.6
-23.6
-14.4
-4.1
12.7
14.1
8.5
2.8
-8.9
-17.7
-26.2

snow
misg
65
51
52
18
0
0
0
8
33
55
69

2001

temp
-20.2   -21.5  -25.8  -11.6 -3.7     10.7   13.5 11.6
6.3     -6.7    -18.4  -21.8

snow
misg  108   116      110      35        0        0      0         misg    misg   20      29

2002

temp
-24.5
-27.6  -19.8  -12.4 1.3       9.8    12.8   8.3      6.2     -5.3     -13.5 -15.5

snow
32
38
34     13        0        0        0      0         0
3      32        61

2003

temp
-27.1
-24.7
-23.4
-8.8
-0.3
10.4
14.2
10.1
3
-2.6
-17.4
-24.6

snow
28
48
44
5
0
0
0
0
2
11
48
61

2004

temp
-29.6
-29.8E-26.9
-11.6
-1.4
14
14.9
11.4
2.4
-7.9
-21.7
-28.1

snow
70
61
50
10
0
0
0
0
3
10
27
32

2005

temp
-22.5
-24.7
-20.2
-12.2
 1.7
 9.8
10.4
10.7
3.9
-5.7
-21.4
-19.4

snow
misg
56
58
43
  0
0
0
0
7        22
49
59

2006

temp
-26.8
-15.7
-23.8
-14.6
1.4
13
14.2
12.2
7.5
-3.8
-19.9
-18

snow
61
59E
62
64
 0
0
0
0
0
12
16
24

Met. data from Inuvik A except from July 1995 to Dec. 1996 and Feb. 2004 temperature and 1996 – 2005 snow which is from Inuvik upper air station and 2006 from Inuvik Climate station  at 68°19’ 133°31’, elevation 103m.
Met Station:
Tuktoyaktuk, 69°26'N. 133° 1'W. elevation. 4.6m.
1991
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

temp
-25.7
-28.6
-26.8
-13.2
1.3
5.0
9.4
6.7
2.2
-6.8
-21.8
-27.3

snow 
15
19
22
20
4
0
0
0
0
6
11
11

1992

temp 
-27.6
-29.0
-19.4
-18.3
-6.2
6.3
10.3
10.0
-0.4
-11.3
-18.3
-24.4 

snow
17
28
30
31
29
0
0
0
1
7
26
27

1993

temp
-24.5
-22.6
-20.8
-14.2
-3.1
7.2
13.1
9.9
4.1
-4.1
miss
-23.9

snow
19
20
20
20
18
0
0
0
0
2
miss
15

1994 – 1995 missing

1996 


temp
-26.5
-24.6
-21.6
-16.9
-4.3
7.3
11.4
6.5
-0.4
13.7
-19.0
-24.6

snow
missing
1997

temp
-28.5
-27.4
-26.7
-15.2
-4.8
8.4
11.9
11.0
4.8
-7.8
-14.5
-24.1

snow
missing

1998

temp
-30.2
-23.8
-18.7
-6.1
1.8
-.5
15.0
13.1
6.2
-4.3
-13.9
-18.6

snow
missing

1999

temp
-27.4
-25.2
-25.1
-16.5
-2.7
7.4
9.5
11.1
4.1
-9.2
-20.1
-25.6

snow
missing







2
15
0

2000

temp
-25.0
-26.2
-26.6
-17.2
-8.7
6.6
10.9
6.7
2.3
-8.8
-18.3
-26.8

snow
34
50
49
52
55
0
0
0
0
10
16
17

2001

temp
-22.9
-23.7
-27.6
-15.1
-7
5.2
10.4
9.8
5.2
-6.8
-17.6
-21.6

snow
23
29
36
37
1
0
0
0
0
5
10
17

2002temp
-26.0E-30.2
-22.7
-16.4
-2.7
5.7
10
7
5.2
-5.6
-15.1
-16.1

snow
31
29
33
45
0
0
0
0
tr
8
17
23

2003

temp
-28.5
-28.5
-25.8
-12.8
-3.4
5.2
11.4
7.5
2.8
-2.8
-18.2
-25.3

snow
24
32
35
15
0
0
0
0
0
4
16
23

2004

temp
-29.2
-31.9E-30.2
-17.8
-7.4
8.2
11.8
9.6
2
-7.9
-21.5
-29.5

snow
30
37
42
41
4
0
0
0
tr
11
18
24

2005

temp
-22.4
-25.8
-23.7
-15.6
-2.9
5.2
 7.5
8.6
2.6
-5.9
-20.6
-19.6

snow
43
45
51
35
0
0
0
0
2
11
23
36

2006

temp
-27.6
-18.9
-26.9
-18.3
-0.9
8.1
11.7  11
7.4
-4.3
-18.9
-18.3

snow
33
29
43
47
0
0
0
0
0
13
10
16

1991 – 93 and 2000 on met from Tuktoyaktuk A, 1996 – 99 Tuktoyaktuk ZUB


E=estimated

Active Layer DATA:
CALM

	Site
	Latitude
	Longitude
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	North Head
	69°43'11” 
	134°27'43”
	61
	62 
	63 
	64 
	62 
	60 
	<66
	70
	66
	59
	62
	60
	59
	N.A.
	NA
	N.A.
	64

	Taglu
	69°22' 9”
	134°56'55”
	
	111 
	<119
	118 
	>124
	112 
	118
	>148
	>132
	N.A.
	117
	110
	124
	119
	101
	129
	132

	Lousy Point
	69°13' 8”
	134°17'28”
	81
	78
	80 
	86 
	85 
	75 
	<89
	91
	84
	64
	70
	64
	73
	68
	68
	77
	73

	Reindeer Dpt.
	68°41' 5”
	134° 8'45”
	
	127 
	129 
	132 
	136 
	134 
	135
	140
	137
	134
	136
	123
	129
	122
	115
	134
	128

	Rengleng R.
	67°47'42”
	134° 7'34”
	
	102 
	106 
	111 
	111 
	108 
	110
	116
	111
	110
	108
	108
	105
	107
	103
	115
	113

	Mountain R.
	65°40'25”
	128°49'45”
	
	58 
	59 
	62 
	62 
	58 
	59
	62
	57
	59
	53
	53
	54
	48
	48
	N.A.
	N.A.

	Norman Wells
	65°11'35"
	126°28' 8"
	
	64 
	63 
	61 
	61 
	59 
	59
	66
	64
	64
	66
	64
	60
	60
	61
	N.A.
	N.A.

	Ochre River
	63°27'59”
	123°41'34”
	
	
	<58
	60 
	58 
	63 
	<65
	66
	65
	65
	64
	64
	64
	58
	62
	66
	67

	Willowlake R.
	62°41'48”
	123° 3'54”
	
	
	79 
	83 
	84 
	90 
	87
	89
	91
	82
	86
	88
	86
	80
	82
	89
	88

	Fort Simpson
	61°53'16”
	121°36' 6”
	
	
	95 
	106 
	123 
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.



Maximum annual active layer is  reported for each year as integer values, centimeter units and a precision of ±1 cm.   Data is reported as maximum values when the value of maximum subsidence was not available, and the ground surface height measured during mid summer in the year following the record is used as a minimum subsidence at time of maximum thaw.  Minimum values usually result from thaw progressing below the measuring range of the instrument.  Missing values at the beginning of records result from variable start of record for different sites.  

This data is the property of the people of Canada and the responsibility of the Geological Survey of Canada.  Please consult prior to use in publication.  If published, adequate acknowledgment is expected.  The contact(s) would welcome communication with anyone making use of the data or wishing to access the extended data set.

-Contact Jason Chartrand
Geological Survey of Canada, 601 Booth St., Ottawa, ON, Canada, K1A 0E8
phone (613)943-4127
fax (613)992-0190

Jason.Chartrand@nrcan.gc.ca
