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Abstract

The observation of meteorology, soil and snow cover has been carried out at the inland of Alaska since
August 1997, and its outline is summarized herein. The ground surface around the observation site is covered
with shrubs and moss, which is similar to that of a typical tundra region. The main results on the conditions
of meteorology, soil and snow cover are as follows.

The air temperature changed seasonally from below —40°C to about 20°C, and no significant changes were
observed in its annual mean. The atmosphere was dry from March to June and was wet during other periods
of the year. The diurnal change of wind speed was large in the warm season. The downward short wave
radiation in the warm season showed inter-annual variation caused by the change in the cloud amount.
Remarkable seasonal variation was seen in the surface albedo during the snow-covered period, that is, the
albedo decreased from about 0.8 before the snowmelt to 0.1 after the snowmelt. The net radiation changed
from a negative value in the cold season to a positive value in the warm season. The time of the change
depended on the time of the snowmelt. The soil began to freeze from the surface downward in October, and
it melted from the surface in May of the following year. The melted soil was almost saturated regardless of
its depth, and its volumetric water content was about 60%. The maximum snow depth was below 40cm in the
first and the second years, and it was 87cm with the longest period of snowmelt in the third year. In the third
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year, the snowfall was substantial and the thick snow cover suppressed the cooling of soil providing an
insulating layer, which resulted in extensive soil warming in the following warm season.
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Fig. 1 Topography of the Caribou Poker Creek Research Watershed and locations of the

observation sites.
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Photo1 The AANDERAA tower at the Met. Site
Site. . (March 1999).

Fig. 2 Ground surface conditions around the Met.
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Table2 Summary of observations (AANDERAA weather system).
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Photo 2 The CAMPBELL tower at the Met. Site
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Fig. 3 Positions of the instruments at the Met. Site.

%3 BHIANE (7—>7 7 —S[RBHIZEELS)
Table 3 Summary of observations (excluding AANDERAA weather system).
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Photo 3 Air temperature and humidity sensors fixed
onto trees at the sites on the slope.
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Fig. 4 Time series of the daily mean, maximum and minimum air temperatures at the Met. Site.

The values of 1999/1/20-21, 1/28-29, 2/2-5 and 2/9-10 are plotted as —39.6°C although
they were below —40°C.
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Fig. 5 Time series of the daily mean air temperature difference between the sites on the slope
and the Met. Site.
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Table 5 Mean air temperature and mean water vapor pressure at the sites on the slope and at
the Met. Site.

SEIIER(C) SRR FESUE (hPa)

= SERHA B 1 W45 A

o R (n) (1999/0ct-  (2000/May- (2000/May-

2000/Apr)  2000/Sep) 2000/Sep)
Sp 621 -10.2 3.8 7.89
Sm 435 -10.7 10.1 8.38
No 328 -12.2 10.0 8.95
Sh 250 -13.2 9.4 9.08
Met. Site 258 -14.0 8.8 8.52
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Fig.8 Time series of the daily mean, maximum and minimum relative humidity at the Met. Site.
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Fig.9 Time series of the daily mean water vapor pressure difference between the sites on the
slope and the Met. Site.
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Fig. 10 Time series of the daily mean, maximum and minimum wind speed at the Met. Site.
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Fig. 11 Time series of daily mean downward and upward short wave radiation at the Met. Site.
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Fig. 12 Time series of daily mean net short wave radiation and the albedo at the Met. Site.
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Table 6 Summary of the snow surface albedo observed manually.
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Fig. 13 Time series of the daily mean net long wave radiation at the Met. Site.
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Fig. 14 Time series of the daily mean net radiation at the Met. Site.
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Table 7 Summary of the soil texture at the Met. Site.
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Fig. 15 Vertical profile of the soil bulk density at the
Met. Site. An open symbol indicates that the
soil was taken close to the soil temperature
and soil water content sensors, and a solid
symbol indicates that the soil was taken at a
slight distance from the sensors.
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Fig. 16 Vertical profile of the specific heat of dry soil
at the Met. Site. An open symbol indicates
that the soil was taken close to the soil tem-
perature and soil water content sensors, and a
solid symbol indicates that the soil was taken
at a slight distance from the sensors.

FELTHHZEDED S EREREELRD, 52
SIERHHEER2ZE LW TERRE RS R 2K /2.
Fy NNV OBER, ERE - TH X REREE R HIX
WCHIETE 208, MICIEROERZRL T, 2E
Yo —0R T, BABR ORI R FHE L e 5 HES
AR R RE L, Fho ol & Oy S
FELl, El, Fry oWy T —RBEVEETY, B
RE AN ZFNIEERER RO TEORMERFL TR
VW, ¥, THEXSRE Y — « RERE 23—
NHEELD F—2kFRLEECR, BllahsE
WHHRERIRIROGIVIREORAREE L 2D, [ERE
WX 02 BoTLED., 207, LMD
EFHREFRNERER TR RV EHEZOND,

— 131 —



=17

Fig. 17

P RIEBUf e RS #6155 2001 F 3 A

Volumetric Water Content [%] Volumetric Water Content [%]
0 20 40 60 80 100 0 20 40 60 8 100
0 ) oo 0 ! o
10 °xX w0l o
o ox
20 o 20 | o
= ® X =
S, 30 S 30 ot
240 S 40 xo
& )
50 50
60 60
(a)1997/8/9 (b)1998/9/22
70 70
Volumetric Water Content [%] Volumetric Water Content [%]
0 20 40 60 80 100 0O 20 40 60 80 100
0 . 0 :
[ ]
10 co X 10 o
20 20 °
—_ Xoe® =
(=3
S 30 S 30
240 ® X 2 40 .
@ @
(=] [=]
50 50
60 ) 60 °
(c)1999/9/16 (d)2000/9/16
70 70

K[EBR S BT L TIBOBEESAKE (O, @) LBENEHEEKEORESM (X)), Oik#l
e BBAGE =D OV TNV, @ITFNRS LD RRENIIEFRTDY Y I
SB35,

Vertical profile of the volumetric water content (circle) and the saturated volumetric
water content (cross) at the Met. Site. An open circle indicates that the soil was taken
close to the soil temperature and soil water content sensors, and a solid circle indicates
that the soil was taken at a slight distance from the sensors.
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Fig. 18 Time series of daily mean volumetric soil water content at the Met. Site.
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Fig. 19 Time series of daily mean soil temperature at the Met. Site.
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Fig. 20 Vertical profile of daily mean soil temperature on the first of every month at the Met.
Site.
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Fig.21 Time series of daily snow depth at the Met. Site.
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Fig. 22 Time series of daily mean snow temperature at the Met. Site.
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Fig. 23 Vertical profile of daily mean snow temperature on the first and 15th at the Met. Site.

Normalized Short Wave Radiation

Normalized Short Wave Radiation

Normalized Short Wave Radiation

1.E+00

£-03 1.6-02 1.E-01 1.E+00 1.E-03 1.8-02 1.E-01 1.E+00 1.E-03 1.E-02 1.£-01
0 — ‘ 0 —
5 (b)1998/3/14 5 | (c)1998/3/15
—O— Downward —O— Downward 4/
10 -~ - - Upward A 10 -~ - - Upward '
B ’ B
- 15 15}
; g 2
—Oo— Downward 8 ! =
K 20 : 20
-- - - Upward N .
25 A; 25 s
(a)1998/3/13 '
30 30
K24 FBERAOTAS.FASHRSOHESH (BHRICAST S THE AHETHBELTHS)

Fig. 24 Vertical profile of the downward and upward short wave radiation in the snow at the
Met. Site, which are normalized with the downward short wave radiation at the snow

surface.
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Table 8 Summary of the attenuation coefficient of snow for short wave radiation, which was

measured at the Met. Site.

; EWEFRE(1/cn)
| Y
HEH wX(cm) THE  ThE Eg)
1998/3/13 0-2.4 1.2 1.0
0-3.8 0.88 i
2.4 -19.2 0.15
3.8 - 20.6 0.14 0.14
1998/3/14 0-8.2 0.22
0 - 9.6 0.23 0.23
8.2 - 25.0 0.089
6 - 26.4 0.094 0.092
1998/3/15 0-6.2 0.26
0-17.6 0.25 0.25
6.2 - 23.8 0.11
7.6 - 25.2 0.12 0.12
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Fig. 25 Vertical profile of the number of solid particles in the snow per 1x ¢ of meltwater (a) and
that of the mean diameter of solid particles (b). The snow depth where the snow sample

was taken is shown in a legend.
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