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The length of the gas pipeline network in Russia is about 170,000 km.
More than 10% of them are on the permafrost territories. Most of the gas
pipeline in the Russian North is laid underground way with serious
mechanical disturbances of the landscapes. In many cases, the "hot" gas

with a temperature above 0 is transported throughout the year. Active
development of the West Siberia North began over 40 years ago and now
we can see large difference landscapes along the gas pipeline from the
natural undisturbed landscapes. In this paper we examine the effect of
construction and operation of  "warm" gas pipelines in frozen peatland
ecosystems (North of West Siberia , Russia).
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Puc. 1. Kapra coBpeMeHHBIX TpaHcOpMaliHii KOPEHHOI PacTHTENLHOCTH Ha TeppHTopHH Ta-
30BCKOT0 NOIyocTpoBa (1o ganHbM cinyTHHKa NOAA, 1988 1 2001 r. ceemku), M 1 :1 000 000
I - yuactkn Oe3 uamenenus PIT; 2 — yuactku napymenuii PIT 1o 1988 r.; 3 — yuactku Hapyue-
uus PIT B nepuon ¢ 1988 no 2001 r.; 4 — TeppHTOPUH OCHOBHBIX He()TEra30KOHJICHCATHLIX Me-
cropoxienuii (B rpannnax 'BK u BHK): 5 — MarucrpanbHsie ra3onpoBojisl; 6 — rpaHHibl yya-
CTKa COCPEIOTOYEHHS NPOMBIIUICHHBIX 00bekToB SIMOypreckoro HITKM; 7 — rpanuisl ydacTka
JeTanbHLIX Hccieaosanuii Ypenroiickoro HFTKM; 8 — rpanuusr Tepputopun Hajgeimckoro 3a-
Ka3HHKa




A typical method to build a gas pipeline is put it on the soil surface or in a trench depth
of 1.5- 2 meters.
The pipe (1) is covered with sandy mound (2) up to 1.5 meters.




The temperature of the transported gas ranges from

+5 to +40 °C. Thus in permafrost zone for decades around the clock working
a HUGE HEATER!!




BIG «KHEATING» EXPERIMENT

In 1974 gas pipeline Nadym - Punga was stacked on the surface of peat bogs and covered mound height of
about 1 meter. After reconstruction in 2004 pipe was buried at a depth of 1.5 m, and the top was covered
sandy mound 1 m.




During 2011-2014 were carried out monitoring the
active layer depth, soil temperature, CO2 efflux and
concentrations CO2 in soil profile on

2 lines {+-) across the pipeline and on undisturbed

sites of frozen peatland. Soil properties were studied
on4sites (| ).
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Laboratory experiments have shown that there is a significant
change in the biological activity of the soil around the
pipeline: increased microbial biomass, reducing its activity,
increased pH and content of labile organic matter (WEOC,




CONCLUSIONS

Construction and exploitation the pipelines with warm gas in
Permafrost zone give a significant warming effect.

The main result is permafrost degradation and changing drainage
regime. There is an active trees expansion along the pipeline to the
north. Around the pipeline increases the biomass of plants.
Emission of greenhouse gases (CH4 and CO2) close pipeline
increases several times. Accelerating the transformation of soil
organic matter, change their properties and biological activity.

The width of the pipeline influence up to 100 meters on each side.
So - hundreds km2 cryogenic landscapes along the gas pipeline
system on Russian North are in the impact zone.

The impact of the pipeline with a warm gas can be regarded as a
model of warm effects on the ecosystem of the North in the study
of the climate change effects.




