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Rising sea temperatures and possible intensification of typhoons
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K4 FEOHDORAETHA LA CMIP3 =L FEF LT —F,

X A SEHES RRET VOFRBE A R—H
BCCR-BCM2.0 Bjerknes Centre for Climate Research, Norway T63,L31, 10 hPa 1 1
CGCM3.1(T47) Canadian Centre for Climate Modelling and Analysis, T47,L31, 1 hPa 5 5
Canada
CGCM3.1(T63) R+t T63,L31, 1 hPa 1 1
CNRM-CM3 Meteo-France / Centre National de Recherches Meteo- T63, L45, 0.05 hPa 1 1
rologiques, France
CSIRO-MK3.0 CSIRO Atmospheric Research, Australia T63,L18, 4.5 hPa 2 1
CSIRO-MK3.5 (5 T63,L18, 4.5 hPa 1 1
GFDL-CM2.0 NOAA / Geophysical Fluid Dynamics Laboratory, USA 2.0°x2.5°,1L24,3 hPa 3 1
GFDL-CM2.1 T Rk 2.0°x2.5° L24,3 hPa 3 1
GISS-AOM NASA / Goddard Institute for Space Studies, USA 3°x4°L12, 10 hPa 2 2
GISS-EH B L 4° x 5°,L20, 0.1 hPa 5 3
GISS-ER R £ 4° x5°,L20,0.1 hPa 9 5
FGOALS-gl1.0 LASG / Institute of Atmospheric Physics, China T42,1.26, 2.2 hPa 3 3
INGV-SXG Instituto Nazionale di Geofisica e Vulcanologia, Italy T106, L19, 10 hPa 1 1
INM-CM3.0 Institute for Numerical Mathematics, Russia 4° x 5°,L21, 10 hPa 1 1
IPSL-CM4 Institut Pierre Simon Laplace, France 25°%x3.75°,L19,4hPa 2 1
MIROC3.2(hires) RERFERE S AT BT — ESLREFER. TI06, L56, 40km 1 1

HIRBEE 7 0 7 1 THE £ ¥ — (JAMSTEC)

MIROC3.2(medres) [[l.E T42,L20, 30 km 3 3
ECHAMS/MPI-OM  Max Planck Institute for Meteorology, Germany T63,L31, 10 hPa 4 4
MRI-CGCM2.3.2 KEBERT T42,L30, 0.4 hPa 5 5
CCSM3 National Center for Atmospheric Research, USA T85,L26, 2.2 hPa 8 7
PCM R L T42,126, 2.2 hPa 4 4
UKMO-HadCM3 Hadley Centre for Climate Prediction and Research / Met  2.5° x3.75°,L19,5hPa 2 1
Office, UK
UKMO-HadGEM1 [@L 1.3°x1.9°,1.38,39.2km 2 1
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B-2-15



NEEE L E2—F—TYIal—M3b0TH3, KETTVICIE., FOEMISUTHERLOMS
BHLRLDETHY, TORLEHEROIL, ZTHIRTR b TRBCAR L OBURHE I B KFEHR
ETNTHD, BRI EIKEEIT, XKLBEEOHEERAZER LEAS  BEZESABRETINLTT
BlEhns, 2B, AR TRAREEHRTT —F BBHAT— 7 CE SR, XEREFLVOREHES 2EHF—4
THETHREREVIBINDZZ b, TEFLVELERT—F 2 HHNICRALELDO L EESRS,

IPCC D% 4 KEHBBE T IR 3HEIL, ERAPOKERREI N —FIC & o> THEMNICEITSh, 0
REANVFETFAT—FZ L LTBRERTWS, ZhbDEIZ, WCRP (HAKEMZEEHE) © CMIP3 (&
SETNVOREEBRERDE 3 72— X) ORMAATERSINI/D, CMIP3 R LFEFAF—F LEiTh
52, ZOF—FZIIHRFPOMEFCARESh, EFVERIN—FET TR, HRDMLMICEM LT
AEALDOHREFIZL > T, HECHELRRE L EBEICB LS R1Tbhis, IPCC DREETIAEH
e Z< OMER/IIT, T L 5 RGO —F L RRELDO T CITORERERETH S,

CMIP3 ?VFETNAT—F L., 10rBRRBES 14 DEFALIN—FTCHRBENT 25 8 (PCC BEHD
RRATIX2ER DETNVCLOBEERBRER»OMBRIND, BEERICIE. T TR~ 20 S HRS
B°SRES A1B ¥7 U A2 X BRRTFRIOM, [EREOTEMEICLELVL DOPDEBERNRESEND,
. B—DEFNENANZME (CO BERY) ZxtL., PIHAGORRIBHKOHELITH = L2 #HREINT,
IHR7 Y TINREREREFHINDFETHY, A—EFN - A—RETITbRELs DERET ¥
TWAR—LBRE, Ty TAVRRIL, /4 X (BREBHRTTSVONRES) ot LT, KEBELELY S
T (CO, REEAZE DI NI T HRELE) ORHEZEDZOBRRLWTHB,

B—FTFNDT 4 INVERIZH L, CMIP3 =AFEFNAD L D RBEETNC L BR—REDERKE
RAETNT oY TN EFETND, —FIZ, B2DEFAORKRLY, BEREFTVOEREEZT YL IAE
BT 5EBBERRNZERMDNATVS, Zhit, B2DEFLOREANRERIEIC L > THE SN B0
ThHD, [EETT VT2 RPERENEENICRAINTE Y, FOERBUCIITEEERDY, =57
MK TRRDIREFENBEAINTWD, ZOd), eAFEFAF—FIit, SBLEEP R LS
BERELOENRFTEND LB END, SAFETFAT—FiE, TUHF L IAVERC L 2BEREICME, %
DELHEDHEREANVT, REEILOEERMFEMC BRI TEIZLNTE S,

K42, BHOEABEABTECHEA LKL CMIP3 vV FEFATF— ¥ O—B BT 5, 25 BEOEFL
DL, KETHW:DIX23BETH S,

#E: WCRP © CMIP3 v AFEFAF—# ik, EEOKBEET Y > ¥ Z A —7, KE PCMDI (Program for
Climate Model Diagnosis and Intercomparison), 353 & U WCRP D& ETNMIZEET 2 ELBMLOFEBIC L v, BF
RRCARESh TV, e, KEZRXAX—ERERIL, CMIP3 P A FEFALF —FICBbaXBE2TF-T
W5, ZZIRELTH#HEERT, :

SRR
) WEF AV F—2 B —FHAGED LA LWERKE GER) |, LA%ESE, 90, 11, 34-38, 2005.
2) WTEE : N r—r - A N —FiE L B=a—F—) Y XOBELE GER) , TA¥LSEE, 90, 11, 30-43, 2005.

3) Webster, P.J., G.J. Holland, J. A. Curry, and H.-R. Chang: Changes in tropical cyclone number, duration, and intensity in a
warming environment, Science, 309, 1844-1846, 2005.

4) Emanuel, K.: Increasing destructiveness of tropical cyclones over the past 30 years, Nature, 436, 686-688, 2005.

5) ZWMEH : BEERICK D EREN, SRAOEBIIY T THALD, HIB3EEFERYE HLVWERE) , AA&ER
F2,199.

B-2-16



6) Gray, W. M.: Hurricanes: Their formation, structure and likely role in the tropical circulation, Shaw, D. B., Ed, Meteorology
over the tropical oceans, 155-218. Roy. Meteor. Soc., James Glaisher House, Grenville Place, Bracknell, Berkshire RG12

1BX, 1979.

7) Dvorak, V. E.: Tropical cyclone intensity analysis and forecasting from satellite imagery, Mon. Wea. Rev., 103, 420-430,
1975.

8) Dvorak, V. E: Tropical cyclone intensity analysis using satellite data, NOAA Tech. Rep. 11, NESDIS, 1984, 47p.

9) Chan, J. C. L.: Comment on “Changes in tropical cyclone number, duration, and intensity in a warming environment”,
Science, 311, p.1713b, 2006.

10) Landsea, C. W.: Hurricanes and global warming, Nature, 438, E11-E12, doi:10.1038/nature04477, 2005.
11) Pielke, Ir., R. A.: Are there trends in hurricane destruction?, Nature, 438, p-E11, doi:10.1038/nature04426, 2005.

12) Kamahori, H., N. Yamazaki, N. Mannoji, and K. Takahashi: Variability in intense tropical cyclone days in the western North
Pacific, SOLA, 2, 104-107, 2006.

13) Brohan, P, J. J. Kennedy, 1. Harris, S. F. B. Tett, and P. D. Jones: Uncertainty estimates in regional and global observed
temperature changes: A new data set from 1850, J. Geophys. Res., 111, , doi:10.1029/2005JD006548, 2006.

14) Bolton, D.: The computation of equivalent potential temperature, Mon. Wea. Rev., 108, 1046-1053, 1980.
15) WWRER : BB —F b LVOKRK U & 5 & —, HEEHER, 1990, 206p.

16) Emanuel, K. A.: An air-sea interaction theory for tropical cyclones. Part I: Steady-state maintenance, J, Atmos. Sci., 43,
585-604, 1986.

17) Emanuel, K. A.: Sensitivity of tropical cyclones to surface exchange coefficients and a revised steady-state model incorpo-
rating eye dynamics, J. Atmos. Sci., 52, 3969-3976, 1995.

18) Holland, G. J.: The maximum potential intensity of tropical cyclones, J. Armos. Sci., 54, 2519-2541, 1997.

19) Bister, M. and K. A. Emanuel: Low frequency variability of tropical cyclone potential intensity 1. Interannual to interdecadal
variability, J. Geophys. Res., 107, D24, doi:10.1029/2001JD000776, 2002.

20) Atkinson, G.D. and C. R. Holliday: Tropical cyclone minimum sea level pressure/maximum sustained wind relationship for
the estern North Pacific, Mon. Wea. Rev., 105, 421-427, 1977.

21) DeMaria, M. and J. Kaplan: Sea surface temperature and the maximum intensity of Atlantic tropical cyclones, J. Climate,
7. 1324-1334, 1994.

22) Hartmann, D. L.: Global Physical Climatology, Academic Press, 1994, 41 Ip.

23) Henderson-Sellers, A., H. Zhang, G. Berz, K. Emanuel, W, Gray, C. Landsea, G. Holland, J. Lighthill, S.-L. Shieh, P. Web-
ster, and K. McGuffie: Tropical cyclones and global climate change: A post-IPCC assessment, Bull. Amer. Meteor. Soc., 79,
19-38, 1998.

. 24) Howe, W. and A. Henderson-Sellers, Eds: Assessing climate change: results from the model evaluation consortium for
climate assessment, Gordon and Breach Science Publishers, 1997.

25) Onogi, K., J. Tsutsui, H. Koide, M. Sakamoto, S. Kobayashi, H. Hatsushika, T. Matsumoto, N. Yamazaki, H. Kamahori,
K. Takahashi, S. Kadokura, K. Wada, K. Kato, R. Oyama, T. Ose, N. Mannoji, and R. Taira: The JRA-25 reanalysis, J.
Meteor. Soc. Japan, 85, 369-432, 2007.

26) Meehl, G. A., C. Covey, T. Delworth, M. Latif, B. McAvaney, J. F. B. Mitchell, R. J. Stouffer, and K. E. Taylor: The WCRP
'CMIP3 multimodel dataset: A new era in climate change research, Bull. Amer. Meteor. Soc., 88, 13831394, 2007.

B-2-17



27) Nakicenovic, N. and R. Swart, Eds: Emissions scenarios. A special report of working group Il of the Intergovernmental
Panel on Climate Change, Cambridge University Press, UK, 2000.

28) Wang, B. and J. C. L. Chan: How strong ENSO events affect tropical storm activity over the western North Pacific, J,
Climate, 15, 1643-1658, 2002.

29) Tsutsui, J.: Maximum potential intensity of tropical cyclones derived from numerical experiments using the Community
Climate System Model (CCSM3), J. Disaster Research, 3, 25-32, 2008.

30) Santer, B. D, et al.: Amplification of surface temperature trends and variability in the tropical atmosphere, Science, 309,
1551-1556, 2005.

31) LB EF - BEERSCER - BEFEAT - BIBTHEKES : SRDOBHEREIZHET 2 BBOTR & £ O - T8 oI, B
R, 73, 87-116, 2006. '

32) EA : HEREBETERIXE 5255, XK, 55, 385-390, 2008.

33) Knutson, T.R., J. J. Sirutis, S. T. Garner, G. A. Vecchi, and I. M. Held: Simulated reduction in Atlantic hurricane frequency
under twenty-first-century warming conditions, Nature Geoscience, 1, 359-364, doi:10.1038/nge0202, 2008.

34) Emanuel, K., R. Sundararajan, and J. Williams: Hurricanes and global warming: Results from downscaling IPCC AR4,
Bull. Amer. Meteor. Soc., 89, 347-367, 2008.

35) VERRIEH) : RIIEFHFETNV~DE, XK, 54, 769-772, 2007.

36) Statement on tropical cyclones and climate change, Prepared by participants of the WMO International Workshop on
Tropical Cyclones, IWTC-6, San Jose, Costa Rica, November 2006, 2006, URL http://www.wmo.ch/web/arep/
press_releases/2006/iwtc_summary.pdf.

37) K[RUFERT : AR 16(2004) 4F B AR LBeH BOBE, BiF@Re 49, KEHIZRT, 2006.
38) Nakazawa, T.: Madden-Julian Oscillation activity and typhoon landfall on Japan in 2004, SOLA, 2, 136-139, 2006.

39) Shein, K. A.: State of the climate in 2005, Bull. Amer. Meteor. Soc., 87, S1-S102, 2006, Special supplement to the Bull.
Amer. Meteor. Soc. Vol. 87, No. 6, June 2006.

40) Levinson, D. H.: State of the climate in 2004, Bull. Amer. Meéteor. Soc., 86, S1-S86, 2005.

41) Japan Meteorological Agency: Outline of the operational numerical weather prediction at the Japan Meteorological Agency,
Appendix to WMO numerical weather prediction progress report, 2002.

42) FrA®y : £ 3 RTESE, ¥ 2, 17-36, HMETRREE. [RT T8, 5IH5H 48 5 edition, 2002.

43) Hatsushika, H., J. Tsutsui, M. Fiorino, and K. Onogi: Impact of wind profile retrievals on the analysis of tropical cyclones
in the JRA-25 reanalysis, J. Meteor. Soc. Japan, 84, 891-905, 2006.

B-2-18



