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WCHFETHELHAHOEHBEEA CTNEEY L CHERY 7 v 7 223 HTLEFA 7ET LT
HO, HEETVIZOWTIESIBYEZEICL TKHETVEMZA DR EOLBN I O % ff
HALTWa, #HaEElT 2@MICERT 5 HEEORNBAMEETE T vy =4 o &IcE S0
TEBEBSNTWS, 1DOFEFAKFHNTH - OBEBOEMEEN L, TOBMIOEEE A ()
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Roof height distribution

story, 1.0

Example for r(1)=0.6, r(2)=0.3, r(3)=0.1

0.6 0.3 0.1
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r(1) r(2) r(3) fraction
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585N

35.8N
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0 Q
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FRLELONRK W -10TH 5, 1A OBEKEIZWRF-TUIO LD EF L &2 B b ZR L
TW5, THORBKETIZ, FEOHIIZ OV TNIMMRI2O 2, $RIC K& 24 T A %>, 1HOD
KR TIZREMIZETAMOIES DX N RE L TH OKIE TITHEE O il TWRF-TUL T AR 72 (%
BAA T ARG D, BB TIE A 7 2AERNICHMEREALZER R 65D 2 & RAMSTULIZANL
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52 5 BE2TM5,

WIZ, 3ODORCMIE ) D HFEKEICH LT, RFECRET HHEBRY = —7 Ly Mgt x v
NATAMEFEE G, Bx O T A EFELEAT 5, BohicBKkE&ET e X7 b 2#E
BIME & LB L CTEANA T AHIETFIEOHE AL L EHIT, BT NVDOENRNAA T AHIEFIE
DHENPFRTFINC G Z HEEEZFARDL, HohlBKET e X7 % A ik~ > 7 (SOM:
Self-Organizing Maps) & W\ 9 /X — VB FIEIC A L, BUEMIFIC T 2 B K& O ZEM 4 A
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(2) AWl g 7 A EFRE

AW TIL, BEFFE TR ONDEEDONA T ZAMIEFIEICMZ, AR TRET DHE#H Y =
—7 Ly NERIH LI T A EFEE W, RIFE CTIEBEFONA 7 AMIEFEE LT,
1) fEEEEE TV EBEED A EYBEKED A A5 J7#E (Shavalova et al., 2003)', 2)
ERASMICETEID D HE, 3) [EeT VM) & BHED RE S Z W TAA 7 A IE
%179 Ji¥5 (Ines and Hansen, 2006” ; Piani et al., 2009”; Li et al., 2010'") . 4) H
KEITH LT B EREE &5 5k (Harrold et al., 2005 ; Kiem et al., 2008'%; &
B - B, 20107) 2 Wiz, RBUKE, CHUOBEFEONAS T AMELRIEEENTRIEIC, 1) H¥
WEOHA ., 2) CDF-HAR/KEMIER, 3) CDF-HE/KEMER, 4) Daily scaling & MR Z
LT D, 1) OAVFHEOHIZL DM ELZITO HEIE., EEHNMICKT 557 V& BLE
ODEAHEDAVTHBEKEOEZFHFE L, TOhMEMNIET O AOHEKEKECHTDZ LT, TV
MDA FEEERBR O A EHEE T H LI ICHET D, 2) . 3) ORESABEE (CDF)
ZMWLHETIE, E7TAVHOBEBLMPBIAEOMR M ~LESH I ONLD, 2) CDF-HA
K EMEMTIX, ZOMESMOBE L 2 ABKEZ X GIZITV, 3) CDF-H /K & =4
TiX, B KERN CHRERSMEZESHRZ S, 7od. CDFFIETIX, CDFE L TRBRO M %= H
WL E LHERAMICE TR LG ERH 508, BimoMICE IO 25830 MmMD /N7 A—4
DHETE HFEREIZOWTRIEEMENET 5, £ Z TARIFZETIE. COFFIEIC DV TIRRRBR 2 A B 4%
EHOWLHEEZBRHLTWS, 4) OFHBEKEFEIZHREEZED S 1L (Daily scalingF{E) T
FEP, REHMICBT BB T -4 2T VT — X 2 NENEIEICIE~, FIEMO BT
— AP ERDDL LT, HFEHEBBOAr—V VTR EEDTZ, TORr—U o 7R 5%E ., BIE
(AR R T A ES B O ST D MEN O BEABICH T D Z L THESNZARKRKEE
Bz,

AR TRET DR = —T7 Ly NEHZR Lo A 7 A EFETIE, EF VOB
FEK RIS (EERIIMOZEITH LWV) OFERH A7y — Vv EOET = VX —723 BLEO Xt
ST ARMA T — NV OEBHERI VX —L —HTHLIICHIEEZITY., ZOHETEET, BEY
Ml (A7 AMIEDEEHIM) 2B 2T VKRS EBLAIRE RS E N EHICx LT, b
VDB Y = —7 Ly MEBREITO., LT, BT AHIRERS & BRSO RBERRZENE
NIEH LT, EAT—NVEOZRI VX —%HE L, TOhENA T AHEOREE 7 LTNA
T AREEIT I,

4. BREOEBE

(1) ROM20IZx 3 B AR AKELRKBEKEICLDZINSATFTRAOEH

BJ(6)-1lallT A X R &S A T ARAIEDORCM20 (B H 7)) D8 A Kk &, X (6)-1blZ[M8H D& K H
BAKBEOHBZ T, 2 TCRBEETNVEHU S NI2BEREHOL EBEODRBELZBIT L0
ThHo, BEOAKAZFHHRTILOTERAVWI LICEESNZY, RIBERTEAAL T A, 8KIE
HIE D7 A 2 A D20 X REKENKI123mm T o 5 DK L, RCM200D [FFEEIFE K & 1T 49273mm T &
D, EULEDOBEZ 7R L TWD, [k TRIOREZEIT-DOUVTIL2031-20504F HI f#] TH288mm,
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MR T — & TlE. ROMO RV IZBLANE & e L THWEHm A A b b,

1) NAT7AMER., A EHYBEKEDLE

WIZ, 3. (2) THBARZ1) -4) O4EY ONA T AHELFEZ i L7-FEAKEIZOWT, £0
BEOHE « MIEZ1T 9,  1981-20004F, 2031-20504F, 2081-21004E D& HIRIC B 1T 58 A Dk
KEDFEEE I L CTHhD &, NA T AMELREICE Y, &FiEE SBREO FHE (K123mm)
0 AN— L FOHPHIZNE > THEND DD, BlEOBRIZONWTIHIEL>ERNHABIL, A
A7 AMHIERTORCM20[E H 7] & FERIZ, B L CRHKEOHMZEZRLE S DOIX, 1) FHEO LM
L 4) Daily scalingdTdh 5,

2) 10FFERBFEKEICKL D/3( 7 AR IEMEGE TR

B(6)-21E, 3. (2) TRLIEI B, 350,54 7 AMEFSE (I FAEOUR, COF-f Bk
EMIER . Daily scaling®)IC ko> THIESHT-., FEMAICHBITH8HOHEAKED . FHIR
IO DERBEKEDO LI Z 7R, 9. ROMB AL T A EZITOR N> TR S ORI E
2T T 5 A, 1981-20004E B & b2, 2031-20504F 1 i I ITREE V. 2081-21004E IR ©.
24D M AZ R LT3 ([X(6)-2 raw rem) o Z DHEREKEDOELIZOWT, 234 T A4 1E
FHETIEEDL ) BREEMAH D00, FOHEWEL FICEET 5, £3°. 2) AEBHER (K (6) -2
CDF mapping monthly) IXRCME /) L b, K& PRAFER Lo o7, “hit. ABAEND H
WK B~ D W[ 7 [0 AR AR B 0 R 22 AT O B AR (CHh S OREKBEEEISHE 5 T B 21T
FHRREABED S VEDES . HHICEKBENEE > TLEY GFICHEAKBEE DD 72 WE
NI SN E 1., BARMICHKIREN LR D) Wvwo, AL FEEFOMEICED LD
LEZDBND, XMMAYIZ, 4) Daily scaling (X (6)-2 Daily scaling) (X, & TOHEFik
ORT, bEWEREKEDOMEZ /R Lz, Zhid, ROMHE I OZEALD S, x4 2 B HHME O %
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[ (6)-3a, bic, HAE— 100 %M D, 87 [ ]cctmapping. moreiy
H KB & 2 104 e =R B K & D 22k D & - BE
BOEMSMERT, K6)-3TRLNLD X
T, AEKEMIER XDaily Scalingfl &
Fe | MRS AL DS/ SV, Bl R T
HEAEZ M O EIZ X0 FITZ OBERD K
DO LIRSV, S5, ZHZEblE
BRT L AT AMEFRICE2TRES . g(g)2 <q 7 2 HIEHORMEIS (raw rom)
72, Daily ScalingMDFF# & L CTZER 7 L, Daily scalingFiE. HIEWHEHER (cdf-
BV TH, R EKEOZ(LDROM20E AR B FUEIC £ B AT A TES T
HADTNEBELERRE BT, 8HICH 1 B A WA 0 106 FE M A RIS &

% Ee#e, Daily scaling T3k ¥ HIfE O 7

(2) Fx DAAT AEFEDDORM NIESN A=, 1981-20004E I IC B\ T
AREEKEH~DHEA R T

IR 3R EE TS VICR LT,

BETIOIAALA T AMEFTEEGDR A DAL T AMIEEZIT o IEfERICHOVW TR D,

IS EET L E LT, [LEMNZEFTNHRCM (Non-Hydrostatic Regional Climate Model). Bk
Bl IE 22 FTRAMS (Regional Atmospheric Modeling System). i KZEWRF (Weather Research
and Forecasting System) D3 D>DZMEET V&2 Wi~ Z MK EET VORI KEH 0
b, BETNVOABKET — X Z2EK Lz, B, HIkKEOH HHEKIIA AL ZOED %28 -
TEY, TNHTTIVHID1981-20004F, 2081-21004E % /XA 7 A IED R SRHIM & Lz,

Flo. N T AMIEICHWOBHBBEKET — 2 & LT, BARMEMGEAIREKES Y v KT
— % (APHRO-JP) % IV 7=, APHRO-JPIZ0. 055 X 0. 05+ T H AR ZE > TEB v, iricix

0 1981-2000 2031-2050 2081-2100

(6)-3 a) ABEKEMMER Lb) Daily ScalinglZ XA/ 7T AHIEH% D, 10FEERA
[ 7K B 0 1981-20004F ] ] 7> 5 2081-21004F Hi fi] ~ D 25 1k,
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1981-20004FE D7 — & & MW7z, 7235, APHRO-JPDIE F i & 3D DREE T /L DI F mlT £ 5,

Lo T, SATFREET NVONA T AHIEZLT 9 BRIZIX, NHRCMH 77 & APHRO-JP D 4% - 4523 —
9 5 & 512, APHRO-JP?™0.05° X0.05° ¥ 7 EiZxt LT, & O 2D JE 045 ONHRCM H B K &
H ) Z W PRBE A B RN 25 2 & T, 0.05° X0.05° ¥ s EONHROME /17 — Z 2 {ERL L
Too ¥ VT HUIRSREE TV DNA T AGHIEAZT 9 BRICIL, Z2000.05° X0.05° EICZEMNFHI N
Mk KT T VIR LT T AHEEZT> TS, RBNAA T AMEFHHE Y c—7 Ly

FNERWENA T AMIETFEEZRE, FFIEEOEANICEE T REICITo 72, 0B, By =
— T Ly MZEDNATAMIEFIEUAOFIEE LTE, 3. (2) TRARZZAAL T AFHIEFIE
O, 1) AYHEOKA, 3) CDF-HEE/KEMIER, 4) Daily scaling®FF3 2D 31 7 A 4f
EFEE AW,

XA T AMRIE O FEYERARE X, NHRCME L TMAPHRO-JP2S & 125 — Z DAF(ET 5 1981-20004F & L |
NAT AEOHIM OE VTR 3 5 M ER R ORREZRET D720, /A 7 ARHIE O Rl HI R &
AL < 1981-20004F & Lz, ZOXHIFHEHEZED D LT, XA T AMEMEOE T, TIE
DHEIZOABERTHED L LTHRTE, BETHNA T AHMIEFIEOR ML LV PIFEICHKRGE
TE 5, £, FFRMIME L TIX2081-2100F 255 & Lz, ETHIDIC, BAKET — % OB
i (1981-20004F) I35 1F 5 R VR K E O, o, Fi K6 H G 5K E O TAEE 2 8L
Bk & & e L7z, WIC, BEAKET — % ORFRBIH (2081-21004F) (23 1F 5 FEHE, k. FHiK
5H A FTREKEDCAREZ BRI KSR & B Lz, B2, BIEHMICR T 28K &I L OMER
LEEBAKET X7 ML TARE— Bl FELZEA L, SBKET —F 0O HBEKEZE/- S0
IRE = DM E LT,

1) B7EHIM (1981-2000) DEAET v X7 b LBHEOEZRAE L OB

F7. BAESMICB T AMAKET e X7 N EBHIBKEOEF VLY ABEKEOGANL8A 2 HZF
ETD)DEERZLE A, RCMEH DX T T VI CEZ Y A BoK & O 22 /M 0 Al FhED H
LD, NATAMEEITH) Z ETEEFFHHBRKRETIBI L IZE &KLz, —F, B
Ux—7 Ly MIXDMIEZIToGAIEL, BINOEFFE ABEKE L TS T A0 56
MAHDHOD, EFVEM LD EEHEALTESH TV,

Wio, BIEWIMICB T 28 KET — &% LB KED 3 FH A EKEE THEOE 2T~
LA, HEFHRABKEOSHIL, BUANEVVESEMESNLTIEWD D, DAL T 2D
AT ET VTR MR D o7, HiC, BUEMBICHT 2B KET e ¥ 7 b &
HIBEKBEOFRRSHAGHEKEDO FFEOLLZR T, TOME., FRKSHEFHBEKEDVF
fEix, FOFEDHBHISMESRTOWER, A ESUEO L EZ WAL, ©OXKRE RS
T AN D SN AZ T bR,

2) TFRHIM (2081-2100) DEAKET —4 LBREDCEFTREKE L DLE

B (6) —41Z 1%, FORMIMEICR T 2K ET — % LB KED ZF L BEKEDEZRT, BIE
BWRITIE, " T AMESNIEET VA TEEFFHBRKECHEVHETIROA R0 D
D, BRI TS T T VB KOS 7 A IE FiERM C A 0 %22 M 4 A 0 22 R BIE I X
WRERSTEBY, N T AMEFEELITHWDET IS X DA MEIMER . [ BIRH CIXBTE
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FEEOET VB LONAS T AFMETFEMOMENREL o TND I RGN D, A E O
T BIx, FFRE LIZBI L CCDF & Daily scalingPiEIZ LALLM 2R L T\, fE- T,
BEDONA T AFHEFIEEZABEKEICH L TCHEHT B0 205k E LCid, CDFE = iXDaily
scalingFEOWTNNITMZ T, MERKEITE 2 ODOHEIZHND Z N TE D HEHEO®
WX DMIERFEEZ AW, BIC5H GFBEKED X 5 2R FFIE 2 FF D B O G2 LB 535512
L B = — T Ly MCEXDMEFEARICH EFEL LTRHAT I E W) FERBEX NS,

3) FRAEHIM (1981-2000) DEAKET v ¥ 7 b L BRME O EFReKE D2/ 4546 O ik

BAE, 300K MEETTNVH I EZRNFE LIZABERKE (XA 7 AMERL) . 32051
ETNMICENENADD AL T A IEFEEZEA L CHZBREKE, OL6GHEY OHEKET —%
Ty hZENZERNICHOWT, HEEROT —% %20.2° MR THE L. 1981-20004E D204/ I B 1T
HHEZ (6H. TH, 8H®GF92H) #%t% L LT, BAOHBKES M EZRT T — X Z/ER LT,
e, 920 X204Ff X 16 » h=29440H D A7 — % (K AJ11X1076%k L) ZAERR L., Th b %
v v T A X330 B AR L~ vy TICATI L, ABKEDZEM MY — 2l L, L
729D DEMNE = b ZRE = OBT —ZICBT H20EMTOREREE. ThENX
6)-TOLEKB TOEKICRT, £72, RIET AT 42D A T AMIEFIET -2 OENE
MIZHDNT, BENZ =B INT BBOBLIE L D25 X (6)-8lZxRT, K(6)-7TXLV ., flz
W~y 7R B2, FHAR~E BRI THROWH &Aoo TR Y MR & B L 72 B K 046 23 il
HInTwaseExONG, £, ~ v 7HATFTONNY = 3R BB CORAEHENmL . B
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Global warming research has shifted from a phase of prediction to a phase of utilization through
the IPCC Fourth Assessment Report. As the report makes clear, global warming is one of the
major issues to be resolved in the world. Now, we are struggling with how to utilize outputs of
global warming simulations for impact studies because there is still a large gap between the
outputs of global simulations and regional high-resolution impact studies. We aim to overcome
such an issue in this project and S-5-3 tries to fill in the gap between them in order to derive
much information from outputs of global models and to hand it to the impact studies. To achieve
the goal, we have done the following things.

Three organizations (NIED: National Research Institute for Earth sciences and Disaster
prevention, University of Tsukuba and MRI: Meteorological Research Institute) integrated their
20km resolutions regional climate models (RCM) by using JRA-25 re-analysis data, MIROC-hi
and MIROCS future projection data as the boundary forcing, and the results are verified by using
the observation data. At Hokkaido University, a two-way nesting model has been successfully
applied around the Japan area, and the influence of the local topography has been analyzed. Also
we have done some evaluation of estimating the effect of doing multi model ensemble
experiment for the downscaling. Here we compare the three 20km models downscaling results,
find the effect of using Baysian approach to get the ensemble results, and estimate the
uncertainty coming from scenario, GCM and RCM.

The grid size of 20km is still insufficient if we apply the result to the impact study model. Thus,
we have secondary downscaled the data to 2-4km grid interval, by using urban canopy models

(University of Tsukuba, DPRI: Disaster Prevention Research Institute, Kyoto University, MRI) to



S-5-3-129

prepare downscaling data fit for the impact studies of the metropolitan area. Here, we get the
scenarios of the urbanization from S-5-4, and try to integrate the models by using these scenarios.
For the rural area, we apply a statistical downscaling method, which includes the bias correction
and produces the applicable data. We have done some statistical downscaling fit for both
agricultural (NIAES: National Institute for Agro-Environmental Sciences) and hydrological
usage (University of Tokyo Technology, DPRI). These efforts will make the dynamical

downscaled data usable for the impact study.



