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The Sergeev Institute of Environmental Geoscience, based in Moscow, Russia, is a true 
authority in the fi eld of permafrost research. Since its inauguration in 1996, the institute 
has been carrying out fundamental and applied research in environmental geoscience, 
engineering geology, hydrogeology, and seismology. The institute also coordinates these 
studies within the scope of federal, academic, and municipal programs. For extensive 
permafrost research and fi eldwork in the Russian Northern Transbaikal region, the Sergeev 
Institute of Environmental Geoscience relied on a FLIR T400 thermal imaging camera, 
provided by Russian distributor Pergam Engineering. 

The FLIR T400-Series cameras are extremely fl exible and ergonomic handheld cameras. 
They have rotating optical block points up and down 120 degrees and are extremely easy 
to aim, focus, and use. The T400-Series also has FLIR’s MSX® technology which enhances 
thermal images with recognisable details from the visible camera like numbers, labels, and 
other key features to better orient you to problem areas.

“The use of thermal imaging cameras for permafrost research is certainly interesting in 
many ways,” says Julia Stanilovskaya from the Sergeev Institute’s Permafrost Laboratory. 
“Thermal cameras allow us to see temperature contrasts in the surface of various 
landscapes. They also allow us to assess the average surface temperature areas where 
contact measurement is diffi cult or impossible.”

Man-Made Infrastructure in Permafrost Areas
Infrastructure works in permafrost areas 
have their own issues. For example, 
the process of clearing vegetation and 
constructing roadway embankments is 
one that often produces local warming 
of the ground surface. The warming, in 
turn, interferes with the thermal state of 
the underlying permafrost, which causes 
thawing. If the permafrost has a high 
amount of ice content, then the thawing 
will result in settlement (usually referred 
to as thaw settlement) and damage to 
above-ground structures. For example for 
highway construction, thawing permafrost 
will cause roadways to become distorted 
or damaged.

Monitoring Road and Railway Infrastructure
Over the years, a number of innovative solutions have been developed to help overcome 
the diffi culties that harsh climatic permafrost conditions can cause to man-made 
infrastructure such as roads, buildings, railways, or pipelines. One well-known example 
is that of the Trans-Alaska oil pipeline, which employs a system of thermosyphon cooling 
devices that keep the vertical support structures permanently frozen into the permafrost.

“Thermal imaging can be used to see whether these cooling devices are working 
effectively,” says Julia Stanilovskaya. “These cameras can also be mounted on drones to 
perform aerial thermography on pipelines, railways or road infrastructure.” 

One example is the Baikal–Amur Mainline (BAM), a 4,324 km long railway traversing 
Eastern Siberia and the Russian Far East. Since 2000 already, BAM experts of the railway’s 
permafrost station have been using aerial thermography to determine the performance of
cooling piles and artifi cial structures along this railway line. 

Mining and Tunnel Construction
Thermal imaging can also be used in support of mining and tunnel construction works in 
permafrost areas. In the year 1984, a rockfall occurred during railway tunnelling works in 
the Kodar mountain ridge in Siberia. This accident could probably have been avoided with 
regular thermal measurement of the rock temperature around the perimeter of the tunnel. 
Using thermograms on time could have helped to avoid the rock collapse and to take the 
necessary measures to maintain the temperature and mounting arch. 

Permafrost Research 
The possibilities of thermal imaging cameras for permafrost research are numerous and 
the types of phenomena that can be detected quite varied. Even very cold objects, such as 
ground ice, emit thermal radiation. That’s why thermal imaging cameras can reliably detect 
ice wedges at the distance of 400 to 500m and measure the temperature of ground ice in 
local areas. The study of ground ice and icy sediments aims at identifying problem areas 
and possible solutions for infrastructure works in permafrost areas. Thaw subsidence may 
occur both on man-made objects and in natural conditions.

Geologists are interested in temperature regimes of rock landscapes and also try to 
integrate this data into statistic models. Temperature measurements give geologists more 
information about how landscapes are formed. The application of thermal cameras in the 
study of mining and rock landscapes (in particular the kurums or so-called stone rivers: 
coarse debris areas with underground ice) shows a clear contrast in surface temperature 
between the mountain slopes with vegetation and those with coarse stone debris. 
Interestingly, the thermogram shows that kurums are warmer than their surrounding 
territory, although they have a cooling effect. This has to do with convective airfl ows, 
which can also be detected with FLIR’s thermal imaging cameras.

The Perennial Snow Fields of Yuzhno-Sakhalinsk
Storage of large amounts of contaminated snow masses harvested from the streets of the city 
of Yuzhno-Sakhalinsk, on the Russian Sakhalinsk island, resulted in the formation of perennial 
snowfi elds on the outskirts of the city. These snowfi elds are categorised as waste and have lead 
to the formation of a non-natural permafrost area. However, should these snowfi elds melt, 
then the contamination of neighbouring properties and water areas would be severe. Luckily, 
thermal imaging cameras are able to see when the snow is melting. This way, the direction 
of the contaminated melt water fl ow can be determined and predictions about possible 
contaminations can be made. Normally, the temperatures during summer are not high enough 
in order to change the state of the snow. But with thermal imaging camera, the people of 
Yuzhno- Sakhalinsk can be 100% sure about the condition of their perennial snow heaps. 

Permafrost is a land condition where the soil is at or below the freezing point of water (0°C/32°F) for two 
or more years. China, Siberia, northern Canada, Alaska and Greenland all have permafrost areas. It is very 
hard to develop any human activity in permafrost areas. Constructions like buildings, roads or pipelines 
need to be built with dedicated techniques. Next to other sensing devices, thermal imaging cameras are 
used more and more for permafrost research and for the design and monitoring of roads and railways.

Environmental Analysis & Electrochemistry

The FLIR T400-Series 
cameras are eexible and 
ergonomic handheld cameras. 

Thermal imaging can be used to see whether 
cooling  devices of road infrastructures are 
working effectively. 

Natural thaw subsidence along ice wedges on the terraces of Chara river (August 2013)
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Ergonomic Solution 
“In our fi eld research in the Northern Transbaikal area, we were in need of an ergonomic 
camera solution that allowed us to monitor large areas at once,” says Julia Stanilovskaya. 
“That’s exactly what the FLIR T400 offered us. In particular, we were looking for 
homogenous icy or cold places without temperature anomalies where it was possible to 
drill. With the FLIR T400 camera, that was easy to fi nd. In fact, the camera saved us a 
lot of time and money, because it reduced our search time signifi cantly. In addition, the 
FLIR T400 is easy to use, lightweight and can easily withstand cold, humid and windy 
permafrost conditions.”

For more information: www.fl ir.com
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Thermal imaging can also be used in support of mining and tunnel construction works in 
permafrost areas.  (Udokan Ridge tunnel works, similar to the Kodar tunnel works)

Water Quality Analyser Measures 11 Critical Parameters 
Simultaneously with a Single Probe
Horiba U-50 enables accurate and simultaneous measurement of up to 11 water quality critical parameters with a single probe.

It is designed to be both rugged and easy to operate, making it the perfect tool for field environmental monitoring. This instrument is ideal for measuring the water 
quality in water treatment plants, discharge & drainage water, surface water (e.g. lakes, rivers and sea), groundwater and aquaculture.

The control unit features a shock-resistant casing which can display the following parameters on-screen simultaneously: pH, oxidation reduction potential (ORP), 
dissolved oxygen (DO), conductivity, salinity, total dissolved solids (TDS), seawater specific gravity, temperature, turbidity and water depth.

The user can choose a 2m, 10m or 30m cable length. The cable can be easily connected and disconnected using the quick connect fitting. A GPS option is also 
available on the U-52G and U-53G models to track the locations of field measurement data.

The meter is designed for single-handed operation of all functions and has an easy-to-read backlit LCD screen, providing on-screen display of the measured 
parameters, the battery power, GPS, USB connectivity, probe unit connectivity and on-screen instructions.

Horiba U-50’s auto-calibration facilitates trouble-free calibration of conductivity, pH, DO, depth and turbidity which can be done with a single calibration solution 
and with the press of a single button.

Some additional features included in the U-50 series sensor probe are: chemical resistant materials and construction, field replaceable sensors, an ultra-sensitive 
turbidity sensor (high sensitivity available for U-53 and U-53), a dissolved oxygen sensor with screw-on-type membrane cap (requiring minimal maintenance) and an 
optional, extremely durable ToupH pH electrode.

Data management features of the U-50 include an auto-hold function to freeze average data values so they can be transcribed easily, a diagnostic function which notifies the user of errors, selective 
measurement units so the operator can report data without converting units and a USB connection for interface through a computer. The data acquisition software is provided free of charge.
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New pH and Conductivity Meters Launched
Trans Instruments is pleased to 
announce the launch of the new WalkLAB 
series HP9010 pH meter and HC9021 
Conductivity meter.

The meters have a large and simple to 
navigate backlit LCD display in a rugged 
ABS casing, which is fully splash proof 
and weather proof with an IP rating of 
65. It is made simple to use with each 
measurement automated with auto-lock 
system that will display a stabilised endpoint 
reading. This unique feature allows users, 
even inexperience one, to make calibration and 
take measurement with the least error due to handling, 
temperature or sensor stability. Calibration data are stored in 
non-volatile memory where in the event of battery removal, data are 
not erased. It can to store up to 99 sets of measured data memory of pH, 
mV and temperature stamped with date and time. User can download stored memory or make 
continuous data logging on a PC with the optional USB connection kit that comes with software.

The HP9010 pH meter is capable of 5 points calibration with automatic buffer recognition. Two 
groups of standards can be selected from ISO standard pH7.00, 4.01 and 10.01 or Nist standard 
of 6.86, 9.18 etc. User is able to review the calibration offset and percentage of slope of the 
electrode.  Meter can be attached with an ORP electrode to make redox measurement in millivolts.

The HC9021 conductivity meter is able to make 5 points calibration over the full range and 
measured readings are automatically switched to the calibrated range at each of the calibrated 
point. This greatly enhances the accuracy of the measurement over the entire range. The meter 
can display units in ppm as well as in ppt and conversion factors are adjustable if required. Salinity 
measurement can be made by switching the display mode, where a separate calibration can be 
made in NaCl calibration standards.

Celebrating 50 years of nation building in Singapore, for a limited period till the end of 2015, every 
purchase of any of these meters will be given a free EyeCare LiteCheck pocket size light meter.
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Determination of Organics in 
Soils, Sediment and Fossil Fuels

The Model 440 CHN Analyser from 
Exeter Analytical Inc has been shown 
to provide precise determination of the 
organic content in geological samples 
including soils, sediment and fossil fuels.

Determination of the hydrocarbon 
content of geological samples such as 
coal, peat and oil bearing rocks is a 
critical determinant of the value of the 
sample as a fuel material.  Analysing 
the percentage Carbon, Hydrogen and 
Nitrogen (CHN) content of soil samples 

is of major interest to agronomists as the organic matter is known to directly influence the 
productive capacity of different soil types. Likewise determining the level of Carbon and Nitrogen 
in marine sediment is of great importance as the organic matter is known to have a direct effect 
on the health of the aquatic ecosystem.

The Exeter Analytical Model 440 provides complete control over combustion parameters. It is able 
to reproducibly achieve 100% combustion with the widest range of geological sample types. 
Though incorporation of extensive automation in the Model 440 and intuitive software – the 
percentage Carbon (C), Hydrogen (H) and Nitrogen (N) in geological samples can be determined in 
as little as 5 minutes.

In addition to organic content, geological samples typically also contain inorganic matter which 
is left as a residue after each CHN determination. The Exeter Analytical Model 440 is a static 
combustion CHN Elemental Analyser, with a unique horizontal furnace design, which enables easy 
removal of sample residue between each geological analysis.  Consequently one combustion tube 
will analyse in excess of 1000 geological samples without the need for removal and cleaning. By 
comparison other elemental analysers, employing vertical furnace designs, will require cleaning 
after as little as 20 samples. Because the Model 440 is able to effectively eliminate troublesome 
residue build-up, its gas flow characteristics are superior to other CHN Analyzers leading to longer-
term calibration stability as well as enhanced accuracy and precision for measured sample data.
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