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How to Cite These Data
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1 DETAILED DATA DESCRIPTION

In November 2008, an automated meteorological station was established at Lake Untersee, a
perennially ice-covered lake in East Antarctica. This data set is a five-year data record of
meteorological conditions at Lake Untersee. The data cover five austral summer seasons
comprised of December, January, and February (D, J, F). The data in the
Lake_Untersee Hourly 2008-12-01 2014-12-06.x1sx file are the hourly averages from the
field measurements, and the data in the Lake_Untersee_Daily 2008-12-01 2014-12-06.x1sXx
file were determined from the hourly values. The data in the Lake_Untersee_MetHobo 2010-12-
07_2014-11-23.x1sx file provide the data in two columns in the daily file and form the basis for

two different figures (1 and 14) in Andersen, et al. 2015.

1.1 Format

The data are available in Microsoft Excel (.xIsx) format.

1.2 File and Directory Structure

Data are available are available via FTP and HTTPS. There are three files in this data
set: Lake_Untersee_Daily 2008-12-01_2014-12-06.x1sx, Lake_Untersee_MetHobo_2010-
12-07_2014-11-23.x1sx, and Lake_Untersee_Hourly 2008-12-01 2014-12-06.x1sx. See

Tables 1, 2, and 3 for data field descriptions.

The Lake_Untersee_Daily 2008-12-01_2014-12-06.x1sx file has 3 header rows and 28

columns. The header rows are defined as follows:

e First header row provides a "long name" for each data field.
e Second header line provides a "short name" for each data field.
e Third header line provides the units for each data field.

Table 1. Lake_Untersee_Daily 2008-12-01_2014-12-06.x1sx Data Field Descriptions

Column Header Short Name Description
Date Date format = mm/dd/yy
Ave Sunlight Figure 2b | SIrkW_Avg Average daily sunlight in kw/m? from Figure 2b

in Andersen, et al. 2015
Net Solar Radiation NetSW_Tot Measured with a CNR2-L Kipp and Zonen
(Downwelling - longwave and shortwave net radiometer.
Reflected) Measurements in W/m 2
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Temperature

Column Header Short Name Description

Total Downwelling NetLW_Tot Measured with a CNR2-L Kipp and Zonen

Longwave Radiation longwave and shortwave net radiometer.
Measurements in W/m 2

Minimum Air Temp RTD_C_Min Daily minimum temperature in °C measured
with a Campbell Scientific 43347-VX RTD
temperature probe 2.2 m above the ground

Average Air Temp RTD_C _Avg Daily average temperature in °C measured
with a Campbell Scientific 43347-VX RTD
temperature probe 2.2 m above the ground

Maximum Air RTD_C_Max Daily maximum temperature in °C measured

with a Campbell Scientific 43347-VX RTD
temperature probe 2.2 m above the ground

Minimum Ground Temp
at 1 cm Depth

Templ07C_Min (1
cm)

Daily minimum temperature in °C at 1 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Minimum Ground
Temperature at 10 cm
Depth

Templ07C_Min(4)

Daily minimum temperature in °C at 10 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Minimum Ground
Temperature at 22 cm
Depth

Templ07C_Min(5)

Daily minimum temperature in °C at 22 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Minimum Ground
Temperature at 27 cm
Depth

Templ07C_Min(2)

Daily minimum temperature in °C at 27 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Average Ground
Temperature at 1 cm
Depth

Templ07C_Avg(1)

Daily average temperature in °C at 1 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Average Ground
Temperature at 10 cm
Depth

Templ07C_Avg(4)

Daily average temperature in °C at 10 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Average Ground
Temperature at 22 cm
Depth

Templ07C_Avg(5)

Daily average temperature in °C at 22 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Average Ground
Temperature at 27 cm
Depth

Templ07C_Avg(2)

Daily average temperature in °C at 27 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Maximum Ground
Temperature at 1 cm
Depth

Templ07C_Max(1)

Daily maximum temperature in °C at 1 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Maximum Ground
Temperature at 10 cm
Depth

Templ07C_Max(4)

Daily maximum temperature in °C at 10 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

National Snow and Ice Data Center
nsidc.org
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Column Header Short Name

Description

Maximum Ground
Temperature at 22 cm
Depth

Templ07C_Max(5)

Daily maximum temperature in °C at 22 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Maximum Ground
Temperature at 27 cm
Depth

Templ07C_Max(2)

Daily maximum temperature in °C at 27 cm
ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Mean wind speed over
30 min interval

WS_ms_WVc(1)

Measurements in m/s and were measured with
an R.M. Young 05103 wind monitor (Alpine
model) affixed to the mast 3.0m above the
ground, using WindVector Output option zero.
See CR1000 Measurement and Control
System Operator's Manual, p. 188-189 for
more information.

Maximum wind speed WS_ms_Max Measurements in km/h and were measured

over 30 min interval with an R.M. Young 05103 wind monitor
(Alpine model) affixed to the mast 3.0m above
the ground, using WindVector Output option
zero. See CR1000 Measurement and Control
System Operator's Manual, p. 188-189 for
more information.

Minimum Battery Batt_Volt_Min Daily minimum voltage output

Voltage

Maximum Battery Batt_Volt_Max Daily maximum voltage output

Voltage

Average Panel PTemp_Avg Daily average temperature in °C of the wiring

Temperature panel of the Campbell Scientific CR1000
datalogger

blank no data

blank no data

Date Date (mm/dd/yy) of measurements made by

the Onset HOBO Pro

Daily Average Air
Temp, Deg_C

Daily average air temperature in °C as
measured by the Onset HOBO pro instrument

The Lake_Untersee_MetHobo 2010-12-07 2014-11-23.x1sx has 2 header rows and 4

columns. The first header row contains the name and attributes of the sensor used for the HOBO's

hourly readings, with the second row providing the field names.

Table 2. Lake_Untersee_MetHobo_2010-12-07_2014-11-23.x1sx Data Field Descriptions

Column Header | Description

LU Local Time

Lake Untersee local time

National Snow and Ice Data Center
nsidc.org
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Column Header

Description

Temperature, C

Temperature read by the Methobo sensor in °C

RH, %

Relative humidity, %

RH Ice

Relative humidity of ice, %

The Lake_Untersee_Hourly 2008-12-01 2014-12-06.x1sx has 4 header rows and 19

columns. The header rows are defined as follows:

e First header row describes the location and instrument for the measurements.

e Second header row provides a "short name" for each data field.

e Third header row provides the units of measure for the data field.

e Fourth header row indicates whether the values of the data field are averages, minimums,
maximums, wind vector outputs or sampled values.

Table 3. Lake_Untersee_Hourly 2008-12-01_2014-12-06.x1sx Data Field Descriptions

Column Header Long Name Description
Timestamp (TS) Lake Untersee local timestamp for each
measurement. Format = mm/dd/yy hh:mm
Record (RN) Sequential number applied to each
measurement, beginning with 0 and ending with
93735
SIrkW_Avg Ave Sunlight Average daily sunlight in kw/m? from Figure 2b
Figure 2b in Andersen, et al. 2015
NetSW_Avg Net Solar Hourly average of the solar shortwave radiation
Radiation measurement in W/m 2. Measured with a CNR2-
(Downwelling - L Kipp and Zonen longwave and shortwave net
Reflected) radiometer
NetLW_Avg Downwelling Hourly average of the longwave radiation
Longwave measurement in W/m 2. Measured with a CNR2-
Radiation L Kipp and Zonen longwave and shortwave net
Average radiometer.
AIrrTC_Avg Minimum Air Hourly average of the minimum temperature
Temp in °C measured with a Campbell Scientific
43347-VX RTD temperature probe 2.2 m above
the ground
RTD_C Avg Average Air Temp | Hourly average temperature in °C measured with
a Campbell Scientific 43347-VX RTD
temperature probe 2.2 m above the ground
RTD_C_ Max Maximum Air Hourly maximum temperature in °C measured
Temperature with a Campbell Scientific 43347-VX RTD
temperature probe 2.2 m above the ground

National Snow and Ice Data Center
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Column Header Long Name Description
RTD_C Min Minimum Air Hourly average of the minimum temperature
Temp in °C measured with a Campbell Scientific
43347-VX RTD temperature probe 2.2 m above
the ground
RH_Avg Relative Humidity | Hourly average of relative humidity, %
Average
WS_kmh_Max Maximum wind Hourly average of wind speed in km/h. Measured

speed over 30
min interval

with an R.M. Young 05103 wind monitor (Alpine
model) affixed to the mast 3.0m above the
ground

WS_kmh_WVc(1)

Mean horizontal
wind speed over
30 min interval (S)

Hourly readings measured in km/h with an R.M.
Young 05103 wind monitor (Alpine model)
affixed to the mast 3.0m above the ground. using
WindVector Output option zero. See CR1000
Measurement and Control System Operator's
Manual, p. 188-189 for more information.

WS_degrees_WVc(2)

Unit vector mean
wind
direction (©1)

Hourly readings measured in degrees with an
R.M. Young 05103 wind monitor (Alpine model)
affixed to the mast 3.0m above the ground, using
WindVector Output option zero. See CR1000
Measurement and Control System Operator's
Manual, p. 188-189 for more information.

WS_degrees_WVc(3)

Standard
deviation of wind
direction 6(©1)

Hourly readings measured in degrees with an
R.M. Young 05103 wind monitor (Alpine model)
affixed to the mast 3.0m above the ground, using
WindVector Output option zero. See CR1000
Measurement and Control System Operator's
Manual, p. 188-189 for more information.

Templ107C_Avg(1)
1lcm depth

Average Ground
Temperature at 1
cm Depth

Hourly average ground temperature in °C at 1
cm ground depth measured with a Campbell 107
thermistor probe buried 1 cm below the surface

Temp107C_Avg(4) 10
cm depth

Average Ground
Temperature at
10 cm Depth

Daily average temperature in °C at 10 cm ground
depth measured with a Campbell 107 thermistor
probe buried 1 cm below the surface

Templ07C_Avg(b) 22
cm depth

Average Ground
Temperature at
22 cm Depth

Daily average temperature in °C at 22 cm ground
depth measured with a Campbell 107 thermistor
probe buried 1 cm below the surface

Templ07C_Avg(2) 27
cm depth

Average Ground
Temperature at

Hourly average temperature in °C at 27 cm
ground depth measured with a Campbell 107

27 cm Depth thermistor probe buried 1 cm below the surface
BP_kPa Barometric Hourly barometric pressure readings in kPa
Pressure measured with a Campbell Scientific CS106

barometric pressure sensor

National Snow and Ice Data Center

nsidc.org
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1.3 File Size

The file size ranges from 362 KB to 12.6 MB.

1.4 Spatial Coverage

Data collected at coordinates 74.34° S and 13.45° E at Lake Untersee.

1.5 Temporal Coverage

The data cover from 11 December 2008 to 07 December 2014 for the months of December,

January, and February.

1.5.1 Temporal Resolution

The interval averages and minimum and maximum values were recorded every 30 minutes.

1.6 Parameter or Variable

Parameters for this data set are air temperature, ground temperature, wind speed, and solar

radiation.

1.6.1 Sample Data Record

See Figures 1, 2, and 3 below for sample data. These figures are representative only and do not

contain all columns nor all rows.
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Figure 1. Daily Measurements
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Figure 2. MetHobo Measurements
Page 8 of 11

National Snow and Ice Data Center
nsidc.org


https://nsidc.org/

USER GUIDE: Lake Untersee, Antarctica Climate Data, Version 1

Odw- ¢ ke_Untersee_Hourly_2008-12-01_2014-12-0¢
[P insot Pagelayout Formulas Data  Roview  View
Je»-‘ ., o CalbriBody) ~ 12 + A~ Ay = = _| &~ =79 Wrap Text General v } v v Normal ‘ 8al
o= a @ » o

Pais @t romar LB LU ||| SR Mosesconsr = | § v % 3 | % 43| Conduooa romat | [CETEINEN

52 . fx BP_KkPa
E F G H | 1 K L M k N o P

1 CRI000.5td,CPU:UNTERS 65030 Hourly
2 [Netlw_Avg AITC_Avg RTD_C_Avg RTD_C_Max RTD_C_Min RH_Avg  WS_kmh_Max WS_kmh_WVc(1) WS_Degrees WVc(2) WS_Degrees_WVc(3) Temp107C_Avg(1) 1cm depth Temp107C_Avgi4) 10 cm depth
3 W/mn2 Deg C  DegC  DegC % km/n km/h km/h km/h Deg C Deg_C
4 A AR Avg Max Min Avg Max Wve Wve Wve Avg Avg
5 -1359 -1.065 -1.303 -0.796 -1.731 4034 a5 1047 60.25 4831 8.59 1141
6 1312 1208 1286 0438 -1646 40.28 2869 13 60.27 6178 836 152
7 147 063 0858 008 1391 4038 1877 7.053 m 7155 9.24 1308
8 551 0s12 0673 0205 -1.051 4042 1911 861 76.08 67.47 935 18392
9 1466 -0.956 -1.158 0859 -137 40.49 3299 2072 7033 26.34 6.926 1144
10 -147.7 -0.695 0.742 0354 -1.178 40.45 29.94 1094 122 69.71 6.99 1277
1 1558 046 0535 032 -10m 024 1675 7.431 180 822 7.863 1.2
12 150 0485 0578 0056 1363 4031 24 6.688 1301 874 6912 128
13 1365 0878 0855 0503 147 4057 2116 1083 235 306 4255 859
14 -125 -1.127 -1.16 0668 -1.561 40.65 1709 844 2047 46.89 3.056 593
15 1244 -1.001 -1.142 0.774 1497 4053 14.66 8.09 166.8 66.3 4158 6.007
16 1035 1323 1482 0838 4731 4065 2086 1169 7118 3969 5584 0221
17 994 1513 1659 1263 1944 07 1309 5.366 1548 6456 831 0174
18 -89.1 -1535 -1.556 -1.264 1774 40,79 16.26 7.206 3185 609 7325 -0.232
19 806 2088 2146 1668 2369 4082 21 14.43 2196 1857 5961 0267
20 -86.7 -2.246 -2.294 -1.965 -2.518 40.82 2088 1311 201 27.54 4628 0.303
21 828 1979 211 437 24% 4073 1292 7173 2005 46.45 3612 0309
2 814 2113 2337 1497 2857 2051 2181 843 238 6211 3655 0299
23 -79.32 -2.878 -2951 -2.603 -3.408 408 19.74 1267 191 25.57 2.545 -0.302
2 807 3299 3375 2942 3876 4078 2785 1936 2052 1886 107 0304
2 7946 362 3655 3028 3897 4081 2007 2333 2019 1184 0104 0315
2% 772 369 374 3282 4067 4081 3369 173 2073 3635 -1.06 033
27 7492 -3.86 -3917 3474 -4.322 40.78 3415 18.95 2024 3432 -1.873 -0.351
28 68.43 3974 -4.003 3644 4322 40.76 239 13.27 203.2 3175 -2.498 0377
29 -51.92 -4.081 -4.154 -3.835 4492 40.68 16.82 5.828 3536 926 -2.836 0.398
30 4397 4258 4324 406 4577 2066 1392 589 97.7 73.03 2928 0423
3 4608 4176 42 398 4492 2068 1036 5.601 3554 347 -3.081 -0.449
2 5529 419 4258 3984 453 206 1334 7377 1262 19.26 3258 0.8
3 -54.65 -4.537 -4.527 -4.111 -5.192 4042 16.05 8 3577 38.28 -3.464 0.52
34 47.99 4.838 -4.89 -4.725 5277 4057 2374 875 23.12 843 +3.545 -0.567
35 S051 5254 5347 4917 5849 4049 3141 1277 1765 64.42 3548 0621
» 5848 5062 S1 4895 5573 4053 1616 845 899 804 3558 0.683
37 5531 4695 4706 426 -5001 4057 227 18.12 1862 4201 3428 0744
38 -50.49 -4.469 -4.535 -4.154 -4917 4056 3503 2537 1782 123 -3.215 -0.802
3 5556 4396 447 4060 4768 4054 3614 2622 1824 1483 2921 0851

Figure 3. Hourly Measurements

2 SOFTWARE AND TOOLS

2.1 Software and Tools

Data are accessible with Microsoft Excel.

3 DATA ACQUISITION AND PROCESSING

3.1 Data Acquisition Methods

A Campbell Scientific CR1000 data logger and associated sensors mounted on a standard

Campbell Scientific 3-m tripod collected meteorological data once every minute. The interval

averages and minimum and maximum values for the variables were recorded every 30 minutes.

See Table 4 for a list of the sensors and refer to Andersen, et al. 2015 for more information about

the sensors and data collection methods.

National Snow and Ice Data Center
nsidc.org

Page 9 of 11


https://nsidc.org/

USER GUIDE: Lake Untersee, Antarctica Climate Data, Version 1

Table 4. Sensor Description

Sensor Parameter Description
Measured
Campbell Air Mounted 2.2 m above ground. Uses a 1000 Q platinum
Scientific 43347- Temperature resistance temperature device (RTD) with a stated error
VX RTD of £0.3° C
Temperature
Probe
Onset HOBO Air Housed in an unventilated sunshield; error is £0.1° C or
Proair Temperature up to 2° C during bright sun conditions; relative humidity
Relative error is 5%
Humidity
Campbell 107 Ground 1 cm below the surface; stated uncertainty of +0.2° C
Thermistor Probe Temperature
Campbell CS300- | Solar Flux Measures the solar radiation incident on a flat, cosine-
L Apogee PYR-P corrected head, level with respect to the ground; detects
Pyranometer solar flux from 300 to 1100 nm; calibrated by Campbell
with respect to a Kipp and Zonen CM21 thermopile
pyranometer under natural solar flux; absolute accuracy
is stated as £5%
R.M. Young 05103 | Wind Speed Mounted 3.0 m above the ground; speed sensitivity is 1.0
Wind Monitor Wind m/s; direction set to £3° of true North with a Garmin
(Alpine model) Direction 60CSx handheld GPS (Baxter 2001)
Campbell Barometric Measures barometric pressure for the range of 500 to
Scientific CS106 Pressure 1100 MB;

data are a part of the archival data set
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