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ROLE OF LAND SURFACE CONDITIONS ON THE MONSOON ONSET IN
SOUTHEAST ASIA
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The Asian Summer Monsoon (ASM) onset occurs between late April and early May over inland
Indochina, before any transitions occur along the coast. The influence of orography and soil moisture on
sub-continental-scale hydrological processes was elucidated by using a regional climate model. The
model reproduced many elements of the onset of the Southeast Asia Monsoon (SEAM) associated with
land surface conditions, including the early and abrupt onset observed when mountain effects and
relatively dry soil conditions were included in the simulations. The nonlinear effects of mountains and
ground wetness, combined with realistic increases in precipitation, can modify the hydrological cycle
through changes in the surface energy budget. A positive feedback between soil moisture and
precipitation increases the moisture source for further precipitation in the transition period.
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hydrological cycle 4/10-4/30 5/1-5/20 Difference 4/10-4/30 5/1-5/20 Difference 4/10-4/30 5/1-5/20 Difference
Precipitation (mm/day) 2.20 5.04 +2.84 (+129%) 1.92 2.05 +0.12 (+6%) 2.80 4.39 +1.59 (+57%)
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2m Temparature (°C) 26.84 25.81 -1.03 (-4%) -0.76 (-3%) 24.46 24.99 +0.53 (+2%)

* less than 1%
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* 1% significance level.

246%) LRERDORE BRI HHD. Aty M
(Z3\F D REIECEA K B ZCTL SRR Ok 57 e b BT
AN

X-3b & R-1ClE, BEEN (113 Wim?, 21%) LA (-
1274 Wh, -17%) 23050080 L, 5ok n30 LEghn
LTW% (+1.07 gKg, +9%) . ZAUINOMNTZEERD A
vy MRHZEIT 2990 7K (+0.12 mmvday) & Hi A
ROBETOIKT (0.76°C) LEHRL TS,

K-3cix, 1F&AE—ED/NS/RBER (471030 HIX
18.70 W/m?, 5H1-20H1319.65 W/im®) & IR/ k%Y,
BROHET O 2R LTS (2792 Wim?, -23%) .
WETHERRIZHEWTIE, LAty MIDKANR LN
728, CTLIHRC, BN~ TAHA MBS H DOFKOA

R s

unid K
™/s

16

X-5 199854 A2BAN 5525 ADHAMIZDONT, dbi&loEM
520, HIFOSEMN S10EDME L THEETH LI-ES
BAL - BAY MLOSE BT ERACTL, 0
RIHNOMNT, TERIMNWETZERY. HHEMISSKULE

(FPEEEAFFTLS.

RTINSV (+1.59 mnvday, +57%) . Hi1 EAGE
%, Ay MICCTLISER L D H37 - LK< 4
H10-30 H1%-2.38°C, 5H1-20H13-082°C) , 724
Yy MEFICHL EXUR O T2 R S iv7e vy (+0.53°C,
+2%) .
(2) Bgk—tiEKSEZR

THEASTE L A=Aty FOMREERE B
S, WEEOBMa Y h T A MEER KT, B4L
=-21%, ENTENOBIEFERRIZOWT, 4H2HBS5H
25H £ ColE RIZIsT 5 THKy LK, ZREOBIR
ZRLTELOTHD. B-40 XK ER-2ITREND LD
\Z, CTLIERIZIWNT, THEKSy & BKITHE A E

- 220 -



7eRRVVEOFEBERIRA B S (X 1.00 mm/gKg, FERR
$0.62) . NOMNTZER & WETERODEA G, #EtHIC
T ERIEOMBBRRH D (1%HEAKNE) hed,
CTLZEBR & b, B F 0 BAR C/eV VHBEIREfR 2 7R LT
%. F1-, CTLIBRICINTIIFRFRE L & TR IRE
MNCHE B/ BN A o0 EDL (@40 T
4, &-2) , NOMNT, WETZER T34 E 2 HERIRIT
OV, Aty MICBWTS, (LSRR
RETBHRDOFR ST K Z 7258 RIT L TN D Z & AVRIE
i, BIZEAZRILERS 585512, THUK OEINEA
T A ST DA RSN,

BI-51%, B-1DIHROIUH TP E A2 FEECEEI O Y
IEAL & JROD S — T 2 7R L7 b DO THhDH. CTLE
BRclL, T vAvk ey NSRRI R TR
AZEE & FEPRRDVE U T4, FhudaH ok
RS H FROEHMBREKROENE —F L Tnd (B-2) .
NOMNTZEER & WETSBR Tl, Fre7 VAt MIC
KEFAZETE & ik T @R T .

4. FEEREBE

BB R E, (L & IR AART O IR R IE) S B
T VT HEE Y A— U DZEROMGE 0 IZHR < S5
ZEAERELTWD. INE TOTRICHTT — 2 G
CMIZ X 2098 & A RIOHBEIEET M L 57 P
TNFEBFERICHESE . v R EBICBIT 5 ESET
VA= OF oy MEREOIGRE AT (B-6) .

FRZRBHARRT ORI U= iskim & AFHc K> TR Ricks
T BERWEEEVIIEVE U, i ERIR A ERD, VEkROE
v T A NERD, BORRRZEENELD M, 7
LAty MR W TR AN ZRAE TS - 7355
IZiE, FvAd ity MIORKEZEROL, EhmgEEo
o F TR NERD, TUA—AFERERD D, &
DICZFMHI THIR IO EC S, SR LEEZTTD 5.

(LRI « BT, OB = F 5 A b
IZ & o TR S V- BWHR KU & & 2 REE O HIE ZHERF
L, @5@EE4 5. (HEEEYBROSES, S
BTl 5F v A— RO E V) & IR 581
IRKUEIZ L A ERWE99FE S (hot shown) . HITEIZ L -
T SRR IR A B L, B A— 1G5
ZiRsd, BAWHERIEIZ L > THl& L = S A ICR 251k
T5. F72, HENLNEOEBHOMBAKIIHELZRD
o, BHEMEESCL, TS LR5BKROMHGIRE 72
V), RS —BKRICIED 7 4 — K3 7 2M#< .

ERRLE A D N T ek FElc i Bk
LN Z OB TICHEE R RE 2> L &2 bh
. L, BT —4% & RO CHRIN RN - b
BRI A B2 IS b b BT, BT T W
& Rz U T R RE & - X T SR 7 T
VA=A y MO AKIERIEREE LD L<HEHT

Dry soil moisture
Land-ocean thermal contrast & convective instability
Development of Thermal low

Mountains maintain & intensify thermal low

Strong monsoon circulations =
Orographyically induced moist convection
Increased soil moisture

Increased Evapotranspiration

Increased FLrecipitation

H-6 7 OCTICEITAEFEVRA—VORBEA Y b
EL0YTNFE BNFERE KUBEDRE

7.

%1% & L7-GAME-IOPD19984E1%, SERE DL
AT AHIN997/1998 - R ARIE M UTI T A IR
WERKIRDT /)~ U BB LTIREENDHES LT, 9772
b, BERHFOIEERIENSOY A 27 L DI T = —
X (El Nifio) 12k~ THEE2ZF120. 2ERMkT—X
%> b (GPCP) 1%, ZDI19984ED IR 7 7 Hulik Tl
LRGBS K NP T2 i ol e V) Z L BR LTV A,
ENSOIZ B U 7= BRI OTEER NP 7 27 BEZE
A=V DIFE VIZED LD 7ei8B% RIF LT DD
TEEL< Do TELT, RFtoRMRSH 5. Fi-,
199EFZRT VT A— L DIEE ) ORI T
R &N o — RNy 7 OBEE A7 S 5 ARFZED
FERO—HETONTIE, 5% & SBITHgE R D 543
N 5.

AT, GAMEFfNTT — % & i s s et
FNERHN-T o T VHIEER I L~ T, T Y
THEROE L A=Ay MTRWT, I & i
DI 2 B TeIERRIEONFIZ Lo T, BIEAZRFEKD
SIRBMA B 72 5 X, HIFREIZRIT 22U 02 b
LT, WENGRZEICONT TOEBIICIT 5 ANE
BROIELELSECNDZ AR L. Aty MY
DEEKIE, 57 HBEKOMEIRE LT DD D75
BAIMEED Z &Ik - T, HEkS L BOKIICIED
T A= KRRy 7 EAELSETNS EEZOND.

Bl R EDDICHTY, BRI RSN T
BRESRF P IER ORAREEd%,  [ENCEREEF U OIS FIE
Z=EE, anT RREORoger A. Pielke, StZdZ 213414
RERALTHEESE L ISR L UEoEYE L
ES

-221 -



S5 30K

1) Charney, J. G. and Shukla, J.: Predictability of monsoons,
Monsoon Dynamics, Lighthill, J. and Pearce, R. P. eds., Cambridge
University Press, Cambridge, UK., pp.99-109, 1981.

2) Fasullo, J. and Webster, P. J.: A Hydrological Definition of
Indian Monsoon Onset and Withdrawal, J. Climate, Vol.16,
pp-3200-3211, 2003.

3) Lau, K. -M. and Yang, S.: Climatology and Interannual Variability
of the Southeast Asian Summer Monsoon, Advances in Atmospheric
Sciences, Vol.14, pp.141-162, 1997.

4) Matsumoto, J.: Seasonal Transition of Summer Rainy Season over
Indochina and Adjacent Monsoon Region, Adv. Atmos. Sci., Vol.14,
pp-231-245, 1997.

5) Zhang, Y., Li, T., Wang, B. and Wu, G.: Onset of the Summer
Monsoon over the Indochina Peninsula: Climatology and
Interannual Variations, J. Climate, Vol.15, pp.3206-3221, 2002.

6) Webster, P. J.: Mechanisms of Monsoon Low-Frequency
Variability: Surface Hydrological Effects, J. Afmos. Sci., Vol.40,
pp-2110-2124, 1983.

7) Emori, S.: The interaction of cumulus convection with soil moisture
distribution: An idealized simulation, J. Geophys. Res., Vol.103,
pp-8873-8884, 1998.

8) Meehl, G. A. and Washington, W. M.: South Asian Summer
Monsoon Variability in a Model with Doubled Atmospheric Carbon
Dioxide Concentration, Science, Vol.260, pp.1101-1104, 1993.

9) Minoura, D., Kawamura, R. and Matsuura, T.: A Mechanism of the
Onset of the South Asian Summer Monsoon, J. Met. Soc. Japan,
Vol.81, pp.563-580, 2003.

10) Meehl, G. A.: Influence of the Land Surface in the Asian Summer
Monsoon: External Conditions versus Internal Feedbacks, J. Climate,
Vol.7, pp.1033-1049, 1994.

11) Goswami, B. N.: Interannual Variations of Indian Summer
Monsoon in a GCM: External Conditions versus Internal Feedbacks,
J. Climate, Vol.11, pp.501-522, 1998.

12) Yang, S. and Lau, K. -M.: Influences of Sea Surface Temperature
and Ground Wetness onAsian Summer Monsoon, J. Climate, Vol.11,
pp-3230-3246, 1998.

13) Hahn, D. G. and Manabe, S.: The Role of Mountains in the South
Asian Monsoon Circulation. Journal of the Atmospheric Sciences, J.
Atmos. Sci., Vol.32, pp.1515-1541, 1975.

14) Kitoh, A.: Effects of Mountain Uplift on East Asian Summer
Climate Investigated by a Coupled Atmosphere-Ocean GCM, J.
Climate, Vol.17, pp.783-802, 2004.

15) Dairaku, K., Emori, S. and Oki, T.: Rainfall Amount, Intensity,
Duration, and Frequency Relationships in the Mae Chaem
Watershed in Southeast Asia, J. Hydrometeor., Vol.5, pp.458-470,
2004.

16) RHER], TIFIES, ke, hBDhE @ sEl&iEeT /L
Z PN IREE 7 7 B LHEHIE Z 451 2 B KRR R,
K 55 4, Vol. 47, pp.79-84, 2003.

17) Pielke, R. A., Cotton, W. R., Walko, R. L., Tremback, C. J., Lyons,
W. A, Grasso, L. D., Nicholls, M. E., Moran, M. D., Wesley, D. A.,
Lee, T. J. and Copeland, J. H.: A comprehensive meteorological
modeling - RAMS, Meteorol. Atmos. Phys., Vol.49, pp.69-91, 1992.

18) Molinari, J.: A General Form of Kuo's Cumulus Parameterization,
Mon. Weath. Rev., Vol.113, pp.1411-1416, 1985.

19) Harrington, J. Y., Reisin, T., Cotton, W. R. and Kreidenwesis, S. M.:
Cloud resolving simulations of Arctic stratus. Part II: Transition-
season clouds, Afmos. Res., Vol.51, pp.45-75, 1999.

20) Walko, R. L., Band, L. E., Baron, J., Kittel, T. G. F., Lammers, R.,
Lee, T. J., Ojima, D., Pielke, R. A., Taylor, C., Tague, C., Tremback,
C. J. and Vidale, P. L.: Coupled Atmosphere-Biophysics-Hydrology
Models for Environmental Modeling, J. Appl. Meteorol., Vol.39,
pp-931-944, 2000.

21) Reynolds, R. W., Rayner, N. A., Smith, T. M., Stokes, D. C. and
Wang, W.: An Improved In Situ and Satellite SST Analysis for
Climate, J. Climate, Vol.15, pp.1609-1625, 2002.

22) Yamazaki, N., Kamahori, H., Takahashi, K. and Yatagai, A.: On
the GAME reanalysis, UCLA Trop. Meteorol. Newsl., Vol.44, 2001.

23) Huffiman, G. J., Adler, R. F., Morrissey, M. M., Bolvin, D. T.,
Curtis, S., Joyce, R., McGavock, B. and Susskind, J.: Global
Precipitation at One-Degree Daily Resolution from Multisatellite
Observations, J. Hydrometeor., Vol.2, pp.36-50, 2001.

24) Xie, P. and Arkin, P. A.: Global Precipitation: A 17-Year Monthly
Analysis Based on Gauge Observations, Satellite Estimates, and
Numerical Model Outputs, Bull. Amer. Meteor. Soc., Vol.78,
Pp-2539-2558, 1997.

25) Lee, T. J. and Pielke, R. A.: Estimating the Soil Surface Specific
Humidity. J. Appl. Meteor., Vol.31, pp.480-484, 1992.

26) Toda, M., Nishida, K., Ohte, N., Tani, M. and Musiake,
K.: Observations of Energy Fluxes and Evapotranspiration over
Terrestrial Complex Land Covers in the Tropical Monsoon
Environment, J. Met. Soc. Japan, Vol.80, pp.465-484, 2002.

27) Tanaka, K., Takizawa, H., Tanaka, N., Kosaka, L., Yoshifuji, N.,
Tantasirin, C., Piman, S., Suzuki, M. and Tangtham, N.:
Transpiration peak over a hill evergreen forest in northern Thailand
in the late dry season: Assessing the seasonal changes in
evapotranspiration using a multilayer model, J. Geophys. Res.,
Vol.108, doi: 10.1029/2002JD003028, 2003.

28) Kawamura, R., Fukuta, Y., Ueda, H., Matsuura, T. and lizuka, S.:
A mechanism of the onset of the Australian summer monsoon, .J.
Geophys. Res., Vol.107, doi:10.1029/2001JD001070, 2002.

29) Kiguchi, M, and J. Matsumoto, The rainfall phenomena during

the pre-monsoon period over the Indochina peninsula in the
GAME-IOP year,1998, J. Met. Soc. Japan, 83, 89-106, 2005.

30) Anyamba, A., Tucker, C. J. and Mahoney, R.: From El Nino to La
Nina: Vegetation Response Patterns over East and Southern
Africa during the 1997-2000 Period, J. Climate, Vol.15, pp.3096-
3103, 2002.

(2006. 9. 3054)

-222 -




<<
  /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 -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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


	header217: 水工学論文集,第51巻,2007年2月
	NextPage217: - 217 -
	NextPage218: - 218 -
	NextPage219: - 219 -
	NextPage220: - 220 -
	NextPage221: - 221 -
	NextPage222: - 222 -


