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Table 1 Trend estimation of climatic factors based on Sen’s
slope in two divisions of the Taohe River Basin
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i . .
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Note: The signs * and " represent significant test at the levels of 0.05 and 0.1,

respectively.
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Table 2 Sen’s slope trend estimation for decadal variability of monthly sensitive coefficients in the Gannan and Loess Plateau

during the period of 1981-2010

(10a)™!
H 45t Gannan Plateau 3 L7 it Loess Plateau
Hi ME) S YT AR MR XK i B AR AR R R
Month  NetSolar ~ Maximum Air ~ Minimum Air  Relative Wind Net Solar Maximum Air  Minimum Air  Relative Wind
Radiation/  Temperature/ Temperature/  Humidity/  Speed/ Radiation/ Temperature/  Temperature/  Humidity/ Speed/
MIm?>d™) C C % (ms)  (MIm?*d"h) C C % (m's™)
12 -0.04" 0.02 -0.01 -0.02 0.03 -0.03" 0.01 -0.02° -0.03 0.02"
1 -0.04" 0.03 0 -0.03 0.03 -0.05" 0.02" 0 -0.04 0.03"
2 0 0.03 0.02" -0.01 0.01 -0.01 0.04 0.02" -0.04 0
3 -0.02 0.03" 0.01° 0.01 0.02" -0.03" 0.04" 0.01 0 0.02"
4 -0.02" 0.03" 0.01 0.02 0.02" -0.03" 0.03" 0.00 0.02 0.02"
5 -0.02" 0.01° 0 0.00 0.01° -0.03" 0.02° -0.01% -0.02 0.02"
6 -0.01" 0.01° 0 0.02 0.01° -0.05" 0.03 -0.01° -0.01 0.03"
7 -0.02" 0.02° 0 -0.02 0.01 -0.04" 0.03” -0.01° -0.04 0.02"
8 -0.01" 0.01° -0.01 -0.03" 0.01° -0.01 0.01 0 -0.05" 0
9 -0.02" 0.02° 0.01" -0.03 0.01 -0.01 0.01 0 -0.07" 0
10 -0.01" 0.01 0 -0.03 0.01° -0.01 0.01 0 -0.09 0
11 -0.02 0.02" 0 -0.02 0.01" -0.02 0.03" 0 -0.07" 0.017

TE: * R TSR 0.05 A1 0.1 GLEMERYLG.

Note: The signs * and T represent significant tests at the levels of 0.05 and 0.1, respectively.
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Sensitive analysis of potential evapotranspiration to key climatic
factors in Taohe River Basin

Yang Linshan'?, Li Changbin'?*, Wang Shuaibing'?, Yang Wenjin?
(1. College of Earth and Environment Science, Lanzhou University, Lanzhou 730000, China;
2. Key Laboratory of Western China's environmental Systems (Ministry of Education), Lanzhou University, Lanzhou 730000, China)

Abstract: Sensitive analysis of potential evapotranspiration (£7p) to main climatic factors is an important content
of the land surface vapor flux research, which has remarkable theoretical and practical significance for
understanding regional hydrological cycle and for effective use of agricultural water resources in the context of
climate change. Over the past few decades, many parts of the world experienced a decline of E7, under a
warming-up background. Relationship between ET; and the climatic factors has once again become people's
attention. The Taohe River Basin (TRB) is located in the transition zone of the two major geomorphic units of
China, the Qinghai-Tibet Plateau and the Loess Plateau. Area of the upstream of the TRB (Gannan Plateau)
features an altitudinal cold humid and semi-humid climate, while the downstream of that (Loess Plateau) presents
a temperate and semi-arid climate. Natural pattern of the regional climate differentiation provides a good platform
for studies on sensitive analysis of ET} to climatic factors. In this study, the Penman-Monteith (P-M) equation and
the Beven sensitivity method were used to estimate the E7T, and sensitivity coefficient related to the main climatic
factors. The Sen’s slope and Mann-Kendall approaches were used to quantitatively test the amplitude and
significance of the sensitivity from year 1981 to 2010. Based on above studies, we comprehensively analyzed the
sensitivity of ET} to climatic factors and discussed the reasons of the ET| variability under a changeable regional
climate in the TRB over the past 30 years. The P-M module outputs indicated a spatially gradual increase of ETj
from the upper reaches to the lower reaches of the TRB. The multi-yearly averaged annual ET, across the basin
was in a range of 633-789 mm. During the period from 1981 to 2010, there was an up-growing tendency of E7j at
a rate of 3.43 mm per year. In the upper reach area of Gannan Plateau, the increase of E7,, was less obvious than
that in the lower reach area of Loess Plateau, with an increase rate of 3.39 mm per year and 3.54 mm per year,
respectively. Application of Beven method resulted in an obvious differences of ETj sensitivity to climatic factors.
According to the sensitivity coefficients, the sensitive significance was in an order of net solar radiation > relative
humidity > maximum air temperature > minimum air temperature > wind speed, while there were relatively high
correlation between ETj and the sensitivity coefficient of the net solar radiation, the maximum air temperature and
the wind speed, respectively. Especially, higher values of sensitivity and correlation coefficients were found with
the first two factors. The results showed that given the same increasing amplitude (+1%) of net solar radiation and
maximum air temperature, the relative increment of E7} due to the net solar radiation was 0.73%, while that due
to the maximum temperature was 0.31%. Over the past 30 years, change of net solar radiation (1%) was less than
that of the maximum air temperature (5%), thus, the sensitivity of ETO to the regional climate was dominated by a
weakness to net solar radiation and an enhancement of maximum air temperature. Therefore, the increase of ET0
during the studied period was mainly due to increment of the air temperature in the area.

Key words: evapotranspiration; climate change; sensitivity analysis; Penman-Monteith module; Beven sensitivity
method; Taohe River Basin




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [612.000 792.000]
>> setpagedevice


