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Although the multiple roles of wetland ecosystems and
their value to humanity have been increasingly understood
and documented in recent years (Getzner 2002; Hoehn
et al. 2003), the efforts to conserve and restore wetlands are
not in harmony with the press for high speed of economy
growth. The degradation of wetlands is proceeding, espe-
cially in China (Cyranoski 2009). Russia—China Oil Pipe-
line Project (Mohe-Daqing Section) has already begun in
May, 2009, and is ongoing. The pipeline runs through four
riverine wetlands and two marshlands of Heilongjiang
Province, Northeast China. Although the project has vital
significance of mitigating the energy crisis as well as
guaranteeing the energy security of China, it will bring a
series of ecological and environmental problems, espe-
cially for wetland ecosystems.

The excavated spot of the Russia—China Oil Pipeline
Project (Mohe-Dagqing Section) is located at the south side
of Amur-Heilong River, the Russia—China boundary river.
The pipeline passes Heilongjiang Province and Inner
Mongolia Autonomous Region of China, and ends at
Daqing City of Heilongjiang Province (Fig. 1). The whole
line spans 972.6 km.

Riverine wetlands and marshlands are the two main
types of wetlands where the pipeline passes through. The
pipeline runs through four riverine wetlands (Huma River
National Nature Reserve, Pangu River National Nature
Reserve, Nemoer River Provincial Reserve, and Wuyuer
River—Shuangyang River Provincial Nature Reserve) and
two marshlands (Ta River Marshland and Duobukuer River
Marshland) (Fig. 1). The total crossing length of Ta River
Marshland and Duobukuer River Marshland is 50 km,
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which are permafrost marshlands (Fig. 1). The total
crossing length of the riverine wetlands (nature reserves) is
204.79 km. The specific information of these nature
reserves is shown in Table 1.

The pipeline construction occupies 1.56 ha open water
and 96.83 ha the unutilized lands (mainly for freshwater
marshlands) (PetroChina Planning & Engineering Institute
2007). The directly occupied wetland area is up to 4.77%
of the entire construction area. The construction will alter
the existing hydrologic regime of these wetland areas in
two ways. It will block the surface water flows or change
the flow directions because of the soil or spoil deposition,
and block the shallow groundwater flows directly.

The monitoring data of the groundwater from the
Greater Khingan Range (Chen 2007) suggests that along
the pipeline, there are four sections (24th Forest Farm-23rd
Hydrologic Station, 22nd Forest Farm-Walagan, Walagan-
Xiufeng, Taiyanggou Workshop-Guyuan Forest Farm). Up
to 152 km pipeline passes through river valleys, with the
groundwater depth ranging from 1 to 3 m. The pipeline
trench is excavated deep into 2.5 m approximately.
Therefore, almost all the groundwater of the riverine wet-
lands can be affected by the pipeline. And the negative
effect on groundwater cannot be mitigated through either
natural or artificial restoration.

The entire pipeline runs through three large-scale rivers
(Amur-Heilong River, Huma River, and Nenjiang River,
total length 3.4 km) using the tunnel method, and cross
eight moderate-scale rivers (Pangu River, Daxiergenqi
River, Xilinixi River, Ta River, Duobukuer River (two
times), Nemoer River, and Wuyuer River, total length
9.9 km) using open-cut method. For the groundwater depth
of river beds usually shallow, the pipeline will cut off the
hydraulic connection between the surface water and the
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groundwater to a certain extent, and block the subsurface
flows aside.

The pipeline right-of-way can be divided into three
areas: a work area used for vehicle traffic, a trench area for
burying a pipeline, and a pile area where soil was stock-
piled during excavation. Compaction of soil profiles occurs
in the work area which has experienced heavy traffic dur-
ing construction, which will result in the increased soil
bulk density, reduced porosity, and hydraulic conductivity
(Landsburg 1989). And soil pH, organic matter content,
and nitrogen content of the trench area will be altered
because of the inversed soil profiles. Particularly, the
pipeline passes through many valleys with steep slopes.
Once the native vegetation and river banks are destroyed
without adequate protection, soil erosion should take place
in the related riverine wetlands. The aggravation of soil
erosion might bring the diminution of wetland area, which
can directly reduce ecological function of wetlands.

Besides changes in hydrology and soils, there will be
ecological changes during and after the pipeline construc-
tion. Lots of species of plants distribute in the wetland
areas crossed by the pipeline. Plants belonging to 49

@ Springer

families, 300 species distribute in Nemoer River Nature
Reserve, including 4 species of national rare and endan-
gered plants (Astragalus membranaceus, Glycine soja,
Radix Glycyrrhizae, Sagittaria natans). The grassland area
of Wuyuer River—Shuangyang River Nature Reserve
occupied by the construction is 1.43 ha. The turf height is
45-70 cm and vegetation coverage is 60-70%. The most
common plants are Calamagrostis angustifolia, Phragmites
australis, and Chloris gayana. Some rare and precious wild
plants, for example G. soja, A. membranaceus, and R.
Glycyrrhizae, also distribute in Wuyuer River—Shuangyang
River Nature Reserve. However, these wetland plants are
destroyed significantly by the pipeline construction. In the
trench area, the shoots and roots of the involved plants are
eradicated, and the surrounding plants’ roots are affected as
well. The other plants of the work area and pile area are
destroyed by the soil or spoil stacking and human tram-
pling, and with the shoots destroyed but the roots survived.
The clearance and disturbance of these wetland plants will
result in the loss of plant species richness and community
composition. A more serious consequence is the total
extinction of rare species or loss of local genotypes. In
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addition, the disturbed habitat will permit the establishment
and spread of exotic species which may displace native
species (Findlay and Bourdages 2001). The integrity and
background of the wetland ecosystems may be destroyed.

Moreover, pipeline crossing construction is shown to not
only compromise with the integrity of the physical and
chemical nature of fish habitat, but also to affect biological
habitat and fish behavior and physiology (Lévesque and
Dubé 2007), which will result in the avoidance movement
of fish, altered distribution of populations (Newcombe and
Jensen 1996) and reduce population size and species.
Acipenser schrencki, Huso dauricus and Brachymystax
lenok are national key protected animals (level II), which are
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the endemic species of Amur-Heilong River basin. The
altered water quality may cause the reduced yield of O. keta.
Although the disturbances of pipeline construction are not
long-term, the altered fish population distribution and
movement cannot be recovered in short-term.

Furthermore, the crossing wetland areas are rich in bird
species. There are 147 species of birds, which occupied
52.31% of the total bird species in Nemoer River Nature
Reserve. And 265 species of birds distribute in Wuyuer
River—Shuangyang River Nature Reserve. And Ciconia
boyciana, Grus japonensis, Aquila chrysaetos are national
key protected birds (level I). The clearance of wetland veg-
etation may reduce the food source of birds and destroyed the
food chain (vegetation—insect-bird). The construction is
conducted in the spring, which can also scare birds, espe-
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Since the permafrost and marshland environments are
symbiotic and interdependent (Sun et al. 2008), the deg-
radation of permafrost will cause the degradation of the
existed marshlands, and form new marshlands in the thaw
settlement sites along the pipeline. As a result, the pipeline
would be subjected to seasonal freeze—thaw cycles.
According to the Sino-Russia Oil Pipeline Project Plan, the
designed life of this pipeline is 50 years (PetroChina
Planning & Engineering Institute 2007). The protection and
restoration measures are designed based on the current
geological investigation at present, which cannot meet the
need of wetland change along the pipeline under the cli-
matic change in the future. Thus, there is potential risk of
thaw settlement events with no protection engineering
facilities. As a result, the groundwater flows may be
blocked by the pipeline settlement.

At last, the pipeline project also presents tremendous
challenges from an environmental perspective during the
operation period. It is difficult to guarantee from accidents
of spills and leakages, which will actually cause serious
pollution of wetlands.

Acknowledgments We gratefully acknowledge Wu Hai-tao for
material collection. The study was funded by the National Natural
Science Foundation of China (No. 40871089; 40830535), the
Knowledge Innovation Program of Chinese Academy of Sciences
(No. KZCX2-YW-309), and the Discovery Research Project of
Northeast Institute of Geography and Agroecology, Chinese Academy
of Sciences (No. KZCX3-SW-NA3-02) in material collection and site
investigation.

REFERENCES

Chen, Q.L. 2007. Engineering geological research on the permafrost
in high latitude area and its impact on pipeline construction. PhD
Thesis, Chinese Academy of Geological Sciences, China, 39 pp
(in Chinese).

Cyranoski, D. 2009. Putting China’s wetlands on the map. Nature
458: 134.

Findlay, C.S., and J. Bourdages. 2001. Response time of wetland
biodiversity to road construction on adjacent lands. Conservation
Biology 14: 86-94.

Getzner, M. 2002. Investigating public decisions about protecting
wetlands. Journal of Environmental Management 64: 237-246.

Hoehn, J.P., F. Lupi, and M.D. Kaplowitz. 2003. Untying a
Lancastrian bundle: Valuing ecosystems and ecosystem services
for wetland mitigation. Journal of Environmental Management
68: 263-272.

Jin, H.J., S.P. Yu, D.X. Guo, L.Z. Lu, and Y.W. Li. 2006. Degradation
of permafrost in the Da and Xiao Hinggan Mountains, Northeast
China, and preliminary assessment of its trend. Journal of
Glaciology and Geocryology 28: 467-476.

@ Springer

Landsburg, S. 1989. Effects if pipeline construction on chernozemic
and solonetzic a-horizon and b-horizon in central Alberta.
Canadian Journal of Soil Science 69: 327-336.

Lévesque, L.M., and M.G. Dubé. 2007. Review of the effects of
in-stream pipeline crossing construction on aquatic ecosystems
and examination of Canadian methodologies for impact assess-
ment. Environmental Monitoring and Assessment 132: 395-409.

Newcombe, C.P., and J.O.T. Jensen. 1996. Channel suspended
sediment and fisheries: A synthesis for quantitative assessment
of risk and impact. North American Journal of Fisheries
Management 16: 693-727.

Pan, H.S., G.H. Zhang, N.P. Xu, and S.H. Zu. 2004. Impacts of
climatic warming on agricultural and ecological environments
and mitigation measures for crop structures. Journal of Hydrol-
ogy 31: 6-9 (in Chinese).

PetroChina Planning & Engineering Institute. 2007. Research on
Feasibility for the Engineering Project of the China—Russia
Crude Oil Pipeline at Mo’he-Daqing Segment. PetroChina
Planning & Engineering Institute, 2041 (in Chinese).

Sun, G.Y., H.J. Jin, and S.P. Yu. 2008. The symbiosis models of
marshes and permafrost—A case study in Daxing’an and
Xiaoxing’an Mountain Range. Wetlands Science 6: 479-485
(in Chinese).

Xiaofei Yu

Address: Key Lab of Wetland Ecology and Environment, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sci-
ences, Changchun 130012, China

Address: Graduate University of Chinese Academy of Sciences,
Beijing 100049, China

Guoping Wang (PX)

Address: Key Lab of Wetland Ecology and Environment, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sci-
ences, Changchun 130012, China.

e-mail: wangguoping @neigae.ac.cn

Yuanchun Zou

Address: Key Lab of Wetland Ecology and Environment, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sci-
ences, Changchun 130012, China

Address: Graduate University of Chinese Academy of Sciences,
Beijing 100049, China

Qiang Wang
Address: Changchun Programme Office, WWF China, Changchun
130022, China.

Hongmei Zhao

Address: Key Lab of Wetland Ecology and Environment, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sci-
ences, Changchun 130012, China

Address: Graduate University of Chinese Academy of Sciences,
Beijing 100049, China

Xianguo Lu

Address: Key Lab of Wetland Ecology and Environment, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sci-
ences, Changchun 130012, China.

© Royal Swedish Academy of Sciences 2010
www.kva.se/en



	Effects of Pipeline Construction on Wetland Ecosystems: Russia--China Oil Pipeline Project (Mohe-Daqing Section)
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


