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AIMS OF THE STUDY

 Obtain information on the volumes of greenhouse
gas (GHG) emissions and removals by wetland and
forest ecosystems in the Salym oilfield group

* Assessment of GHG fluxes from terrestrial
ecosystems of the territory, analysis the key
environmental factors affecting changes in GHG
fluxes

* Assessment of the potential for reducing GHG
emissions from the oil extraction activities due to
GHG absorption by wetland and forest ecosystems

* Expansion of the environmental monitoring

f,v' i 2%

b s program for the oil and gas production in
L. ﬁlﬂ.
r thecompanies in Khanty-Mansiysk Autonomous

Okrug - Ugra;




(") XaHTbI-MaHCUNCK
O

STUDY AREA

vvw The West Salym oilfield was discovered in 1987.
‘ AanM The area of the license area is 828.67 km?2.
/Y I-IETPO”EV Recoverable C| + C2 oil reserves 97 min t.
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SPATIAL VARIABILITY
(VEGETATION MAP)
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METHODS

Canopy Carbon Balance CH, flux

Peat decomposition
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AUTOMATED CHAMBER
MEASUREMENT SYSTEM FOR CO,
FLUXES MONITORING (JULY 2019)




MANUAL OBSERVATIONS OF CH,
FLUXES (JULY 2019)

* Gas chromatography

¢ Crystal 1000 w flame-ionization detector




AUTOMATED AUTONOMOUS WEATHER
STATION WITH REMOTE ACCESS

* Air temperature

* Air humidity
* Precipitations

* Soil temperature
* 0-240 cm

* Water level
* Snow depth

Snow temperature



Observed Environmental
CO,,CH, fluxes parameters

CO,,CH, fluxes

GHG balance DATA PROCESSING
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* A model of net ecosystem exchange has been developed to study the influence of
environmental factors and calculate the carbon dioxide balance of wetlands. The model
uses 2ir temperature, incoming photosynthetically active radiation as explanatory factors
for gross primary production and ecosystem respiration. Model coefficients were
calibrated using data collected from field studies.
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OBSERVED CO2 FLUXES AND AIR
TEMPERATURE AT TREED BOG
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METHANE WETLAND
EMISSION MODEL WEMEM
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MODELED METHANE EMISSION
AT VARIOUSWETLAND
ECOSYSTEMS
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GHG FLUXES (KTONN IN CO,

EQUIVALENT)
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STRUCTURE OF ANNUAL GHG BALANCE

(KT IN CO, EQ.)
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FORESTS
(-558,5 KT)

-1%

| Primary dark coniferous small
grass- green moss forests (-351.1 kt)
2 Secondary aspen motley grass-
green moss forests (-137 kt)

3 Secondary birch and mixed small
grass- green moss forests (-38.9 kt)
4 Aged dark coniferous small grass-
green moss forests (-30.2 kt)



WETLANDS |
(_ 1 ] 2’8 KT) ‘It;lj;ezj) pine- shrub- sphagnum bog (-

2 Open shrub- sedge- sphagnum fen (-
42.1 kt)

3 lakes and pools at bogs (+15.7 kt)

4 Paludificated birch and cedar-fir-birch
shrub-herbal forests (-13.9 kt)
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DISTURBED AREAS | Wood debris at clear-cut (+3.2 kt)

2 Bare peat at off-road (+1.3 kt)
(+5,3 KT) 3 Clear-cut w grass ( +0.8 kt)
4 Draining ditches ( +0.08 kt)
5 Clear-cut w fen (-0.05 kt)

2% -1%




STRUCTURE OF GHG
BALANCE (KT IN CO, EQ.)

® Mires M Disturbed
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Long-term peatland carbon
accumulation
Radiocarbon dating of top 130 cm

Ng Ecosystem 13C age, yr Peat Carbon
density accumulation rate,
kg/m3 * | gC/m?ly

| |Hollow 1370 +70 50 22.8

2 |Fen 515 +65 50 60.6

3 | Treed bog |896 £55 80 26.3

4 | Eutrophic mire 1305 +50 50 23.9

5 |Swamp | 545 +95 50 20.2




RECOMMENDATIONS

|. Preservation of highly productive wetland ecosystems in their native state

2. Preservation of the natural hydrological regime of wetlands and water
objects

3. Reducing the area of disturbed territories, characterized by a high

intensity of emission of greenhouse gas fluxes into the atmosphere

4.The cessation of the practice of mulching felling in the territory of bog

complexes with wood residues

5. Reduction of dust load on oligotrophic ecosystems

6. Compliance with fire safety measures

7. Organization of continuous monitoring of the greenhouse gases fluxes in

forests




|. PRESERVATION OF HIGHLY
PRODUCTIVEWETLAND ECOSYSTEMS
IN THEIR NATIVE STATE
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2. PRESERVATION OF THE NATURAL

HYDROLOGICAL REGIME OF WETLANDS AND
WATER OBJECTS

* Waterlogged peatlands has higher methane emission

* Treed oligotrophic bogs with stable low water level has high
rates of CO2 accumulation

* Drainage ditches along roads are strong source of methane
and does not accumulate carbon dioxide




3. REDUCING THE AREA OF DISTURBED
TERRITORIES, CHARACTERIZED BY A HIGH
INTENSITY OF EMISSION OF GREENHOUSE GAS
FLUXES INTO THE ATMOSPHERE
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5.REDUCTION OF DUST LOAD ON
OLIGOTROPHIC ECOSYSTEMS
6. COMPLIANCE WITH FIRE SAFETY RULES




7. ORGANIZATION OF CONTINUOUS
MONITORING OF THE GREENHOUSE GASES
FLUXES IN FORESTS
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O606ueHMe pe3ynbTaToB IKCNEANLMOHHbBIX UCCAeA0BaHUIA MO3BOINAO NONYYNTb OLLEHKM
61oNorMyeckom NPOAYKTUBHOCTU, MOTOKOB YIEKUCNOrO rasa M MeTaHa B 0O0/OTHbIX
3KOCUCTEMAX UCCAeaYEMON TEPPUTOPUMN.

Bonbline MNOTOKWM YINEKUCNOro ra3a WM MeTaHa 3aperncTtpupoBaHbl C MOBEPXHOCTU
HapyLweHHbIX 60N0T - NPOCEeK MO HU3KOMY pPAMY, rae B 3aBUCMMOCTM OT HA3EMHOro
nokposa BbigeneHne CO, moxeT coctaBnatb 339 — 1267 rCO,/m?/rog, a amucema CH, —
12,5 rCH,/m*IToA.

JlecHble  3KOCUCTEMbI, COMMACHO ANUTEPaTyPHbIM  AaHHbIM, ABAAKOTCA  MOLHbIM
nornoTUTENEM MapPHUKOBBIX rasos, akkymyaupyowmm 580 — 936 rCO,/m2/rog n oKono
0,26 rCH,/m?/rog. OgHaKo OueHKa [AeWCTBUTENbHOM CKOPOCTM 3KOCUCTEMHOIO ObMeHa
TpebyeT opraHu3aunMM HenpepbIBHOIO MOHUTOPMHIra 6anaHca MapPHMKOBLIX ra30B
METOAO0M BUXPEBbLIX MynbCaLUi.

OueHKa pervoHanbHoro 6anaHca M, nokas3ana, YTO CYMMAPHO HAa3eMHble 3KOCUCTEMBbI
NOrNoLWatoT oKono 666 Tbic. TOHH B 3KB. CO, B rog. Jleca akkymynmpytot 558.5 TbiC. T B 3KB.
CO,. bonoTHble 3kocuctembl - |12.8 Tbic. T B 3KB. CO,. Cpegn 60ONOTHbLIX 3KOCMCTEM
HanbosblLUeNn NOrNOTUTEIbHON CNOCOOHOCTLIO 06/1a4at0T 0NAUroTPOdHbIe bonoTa.

HecmoTpAa Ha TO, YTO MHTEHCMBHOCTb FOAOBOM aKKYMYAAUMWM Yyriepoda B J1ECHbIX
JKocucTemax Bbllle, 4yem B 06osoTax, B [A0ATOBPEMEHHOW nepcnekTMBe 6o0n0Ta
KoHcepBUpytoT bonblie atmochepHoro yrnepoga. Mo pesynstatam paavoyrnepoaHoro
aHann3a BEPXHMX coeB Topda A0ATOBPEMEHHAs aKKyMynaUuMA B BONOTHbIX SKOCMCTEMAX
nccnegyemon Tepputopum coctasnaet 59,6 Toic. T CO, B rog,.
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; VEGETATION MAP LEGEND

| 30HaNbHbIE TEMHOXBOWHbIE XBOLWLOBO-MENKOTPABHO-3€/1IEHOMOLLHbIE /1€Ca

2 BTOpUYHble OCMHOBbIE PAa3HOTPABHO-3e/1eHOMOLLHbIE neca

3 BTopuyHble 6epe30|3b|e n TE‘MHOXBOVIHO-6epe3OBbIe MeNKOTpaBHO-3e/1eHOMOLLUHbIE 1€Ca

4 CTapOBO3paCTHbIe TEMHOXBOWHbIE BGVIHMKOBO-Me}'IKOTpaBHO-3EI'IEHOMOUJHbIe eca C azieMeHTaMU KPYNHOTPaBbA
5 LOonnHHbIE TEMHOXBOMWHbIE KYCTapHUKOBO-Pa3HOTPaBHblE N KYCTAPHUKOBO-PAa3HOTPABHO-MAaNOPOTHUKOBbIE J1E€Ca

bonorta
COCHOBO-KYCTapHUYKOBO-CharHoBble coobuectsa (pAmbl)
COCHOBO-KYCTapHMYKOBO-NYLIMLLEBO-CHArHOBbIE N KYCTAaPHMUYKOBO-NYLWIMLLEBO-CPArHOBbIE COOOLLECTBA
PacTUTENbHOCTb 03€ep U 03ePKOB ONTOTPOPHbIX HONOTHBIX KOMM/IEKCOB
[onnHHble 3ab6ono4eHHble 6epe3oBble U KeapoBO-e0Bble-6epe3oBble KYCTapHUKOBO-PAa3HOTPABHbIE aeca
MPsAA0BO-MOYaKMHHO-03EPKOBbIE M 03EPHbIE KOMMJIEKCbI O/IMTOTPOPHbIX BEPXOBbIX 6010T
CocHoBO-BaxToBO-cdarHoBble 6010Ta
3a60/104eHHble COCHOBbIE U Hepe30BO-KeapO0BO-COCHOBbIE KYCTapHMYKOBO-3€/1eHOMOLIHO-CParHoBble /ieca
BaxTtoBo-cdarHoBble Me30TPODHbIE CNAABUHbI U TONU
BaxToBO-0OCOKOBO-TMMHOBbIE TOMMU
MPAA0BO-MOYAMKMHHbBIA KOMMJIEKC ONUTOTPODHbIX BEPXOBbIX 60M10T
OcokoBo-charHoBble (POCTPATHUKM) OTKPbITbIE U cNabo 3aneceHHble Hepe3oit U CoCHOWM
Jlecob60n0THbIE KOMMAEKCbI AOUH pPeK
PacTUTeNbHOCTb MEAIEHHO TEKYLLMX PEK, PYYbEB M 3aMKHYTbIX BOAOEMOB FPYHTOBOrO U PEYHOrO NMUTAHUS
OcoKoBo-LuelxLepreBo-charHoBble M NywmLeBo-charHoBble coobuiecTsa MoYaXkMH U Tone
Jlecob60n0THbIE KOMMNAEKCHI PEYHbIX TEPPAC U MEXKAYPEUHbIX NPOCTPAHCTB
TeMHOXBOWHbIE KOYKAPHOOCOKOBO-H60/10THOTPABHO-3€/1EHOMOLLHbIE iecHble 6on0Ta (corpbl)
XBOLLOBbIE U XBOLLOBO-BAaXTOBO-rMNHOBbIE 60/10Ta OTKPbLITbIE N C1ab0 3aneceHHble enbio n bepesoi
3a/IMBaeMble OCOKOBbIE, BAXTOBO-OCOKOBbIE M KOYKAPHOOCOKOBbIE 6010Ta
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