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Two temperaturs measurement systems. a
string of Chinese-fabricated mercury thermometers
and a thermistor assembly, were installed in
adjacent boreholes drilled in fine-grained, peren-
nially frozen silt. The Chinese thexmoneters were
provided by the Chinese Academy of Failway Scis
ences, Lanzhou. The thermometers read te 0.1 °C,
and were supplied with correcticn tables alzo to
0.1 °c. The thermometers were assembled inte a
linear string to replicate, as closely as pos-
sible, the thermometer strings that are commonly
used in China for menitoring ground temperatures.
The gcenscors were installed at the Caribou-Poker
creeks Research Watershed in interior Alaska {65°
10* latitude, 147° 30' longitude]. The thermom-
aters were placed at the surface and at -0.6,
-1.2, =2.1, -3.0, -4.%, -6.0, -9.0, and -10.0 m,
with insulating spacers placed between each ther-
memeter. The cable was suspended in air in a S-om-
diameter casing installed in a 10-m-desep borehole.
The thermomecers were pulled from the hole peri-
sdically bo obtain the temperature readings. The
thermistor cable consisted of an assembly of ¥SI
4407 glass bead thermiscors placed at the sur face
and at -0.3, -0.6, -0.%,-1.2, -1.5, -2.1, -3.0.
-4.5, 6.0, =9.0, and -10.0 m. The assembly was
inserted in a similar S-cm-diameter cesing in-
stalled in a 10-m borshole located 30 cm from the
thermemeter string. The pipe containing the ther-
mistors was filled with silicon Eluid and capped.
"he cakls was extended some distance from the pipe
to aveid surface disturbance. Simultanecus mea-
surements were made on the thermometer string and
the thermistor assenmbly over three years. The
thermistor string remained undisturbed within the
zilicon fluid snwvircement. The thermometer skring.
suspended in air with the insulating spacers. was

removed each time a series of readings was made.

For statistical amalysis, we grrouped these
depths into three zones: the upper 1.2 m, the
middle rangs frem 2.1 m down to 4.5 m, and the
lower from 6.0 m down to 10,0 m, During the summer
months of 1988 ard 1989 (Fig. 1), the thermometers
vielded higher readings (as much as 1.3 o e
higher). Conversely, during the winter months, the
tharmemeter readings were lower, The pattern of
seasonal differences was not evident during the
final year of the test evaluation (1990). In the
middle zone (2.1 m through 4.5 mi, the pattern was
similar, wormer during the warmer months, and
slightly cooler during the cocler menths. The
warmest period of the year at this zone OCCUrE
during the late fall. The thermometer readings for
this middle zone are skewed upwards only during
the warmer pericd (during the supmer and fall) and
not during the winter cooling period. Below 6.0 m
{Fig. 3). the two time-series for the lower 2one
were almost parallel to each other. The thermom-
etar readings were higher than the thermistor
readings by an average of 0.17 °C, suggesting that
the calikration of the thermometers was higher
than that of the thermistors. (The average differ-
antial betwssn thermemeter and thermistor readings
was 0.17 and 0,18 °C in the top and middile zones.)
Figure 4 shows the time series of the differences
betwesn the thermomerer and thesmistor readinas.
The upper and middle zomes show seasonal patterns
of difference for most of the record; the lower
sene is =table in this regard.

We ateribute the mincr differences in
measured values berwsen the two Sensor Lypess to an
apparent difference of about 0.17°C in calibration
hatwean the two genscre, and a possible influence
of ambiant air tenperature on the mercury thermom-
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Figure 1. Average temperatures (°C]. top l.2m, thermometer & thermi stor methods.
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Figure 2. Average temperatures (°C), 2.1 through 4.5 m, thermopeter & thermistor methods.
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Figure 3. Average temperatures (°C), baelow 6.0 m, thermometer & thermistor mechods.
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Figure 4. Difference betwean thermometer and thermistor readings.
sters at the time of reading. Average anmual that only miner differences exist between the two
ground temperatures caleulated based on the ther- types of ground temperature measurements. Dur
momaters and the thermistors were within 0.01°¢C chinese colleague, Ding Jingkang, has cbtained a
for all levels if the apparent calibraticn differ- similar set of data at the Femghuoshan Permafrost
ence is taken inte account. We conclude therefore Research Statien on the Qunghai Xizang Plateau.
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