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Extensions of RCP2.6/4.5 with zero emission after 2100: as 2K/3K stabilization scenarios
for MIROC-ESM
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Current trends of international assessments of greenhouse gas emission mitigation sc
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The IPCC 5th Assessment Report (AR5) are scheduled to be completed in 2014. The Working Group Il assesses mitigatio
options and the report "Climate Change 2014: Mitigation of Climate Change”, will be released in April 2014 after the approval
in the 39th Session of IPCC. Scenario analysis and modeling exercise by the integrated assessment model (IAM) provide a ke
element in the AR5 report. A number of international inter-model comparison projects are formulated mainly in the United States
and EU countries in an effort to make contribution to the IPCC AR5 report.

This paper introduces that the current trends of international assessments of greenhouse gas (GHG) emission mitigation sc
narios with the key points which have been described in the AR5 and the key outcomes of the international IAM comparison
projects. In addition, international research cooperation activities for harmonizing socioeconomic scenarios for the future IAM
assessments, which is named SSPs (Shared Socioeconomic Pathways), will be introduced.

The Fourth Assessment Report (AR4) of IPCC WGIII which was published in 2007 provided six categories for broad ranges
of several emission pathways provided by IAM estimations. The lowest level of GHG concentration stabilization is 445-490 ppm
CO2eq and the emission pathways correspond to 85-50% reductions of global emission by 2050 relative to the 2000 level. Th
report summarized that the emission pathways will be expected to the equilibrium global mean surface temperature of 2.0-2.4
increase relative to pre-industrial level. The assessment had a strong impact on the international climate change negotiations a
domestic measures of climate change response. Long-term target of 2C and halving global emissions by 2050 have been wide
discussed in international negotiations such as UNCCC/COP and G8 after the release of AR4, while IPCC never recommends
specific target and policy.

A lot of assessments for emission reduction scenarios by IAMs particularly for deep emission reduction scenarios such as 45
ppm CO2eq, have been conducted after the AR4. The assessments also include many overshoot scenarios which are tempor
over 450 ppm COZ2eq and then achieve 450 ppm CO2eq in 2100 as well as 450 ppm stabilization scenarios, because curre
global emission increases are large due to the increases in developing countries, and it is difficult to develop emission reductic
pathways with reality in near-term emissions for 450 ppm CO2eq stabilization without overshoot.

One of the inter-model comparison projects, AMPERE (Assessment of Climate Change Mitigation Pathways and Evaluatior
of the Robustness of Mitigation Cost Estimates) project which was funded by the European Commission provided the feasibil-
ity of significant emissions reduction for a variety of mitigation technology portfolios. The project assessed that the feasibility
for deep emission reductions such as 450 ppm COZ2eq and the emission reduction costs under several conditions of technolo
unavailability and the near-term emissions locked into by the Cancun pledges. With significant emission reduction until 2030,
the required annual emission reduction to meet 450 CO2eq target diverges from the historical rates of change. If the emissior
pathways are locked into the low ambitious Cancun pledges to 2030, further improvement is required after 2030. There are mar
infeasible results to meet the stringent target in model calculation, if there are technological constraints in the availability of CCS
nuclear and renewable energy particularly under the near-term emissions locked in. The emission reduction costs are also ve
high and almost double or more compared with the idealistic conditions. These assessments which consider realistic conditior
in IAMs are one of the progresses after the AR4.

The AR5 of IPCC will includes such new assessments will make impacts on international climate policies after the release.
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X 9 7x e, 24 K OPEBRAEEIC N U C AR R i 2 0 B & 37 2 BT )VE, TOWI M ERILENC &5, THAH
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Integration of climate and economic modeling studies
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So far, there have not been many studies which integrate climate modeling and economic modeling research. The purpose
this presentation is to show one way to integrate climate and economic studies with regard to climate change issues. Here, v
present an example of the integration of these two areas, which analyzes socioeconomic impact of achieving a specific radiati
forcing level considering the uncertainties of Earth system models using a computable general equilibrium (CGE) model.

Although much uncertainty exists in climate system and simulations of future climate profiles with Earth system models
(ESMs), it has not been evaluated in relation to socioeconomic aspects. In this study, we analyze the socioeconomic impa
(including that on energy) of three emission pathways, all of which possibly achieve 4.5 ¥ fadiative forcing in the year
2100 within uncertainties estimated by an ESM of intermediate complexity (EMIC) tuned for full ESMs using a CGE model, a
type of economic models. The model used here is a multi-regional and multi-sectoral recursive dynamic CGE model on a globa
scale, with energy and environmental components. Thus, the model is also called an integrated assessment model or IAM.

The emission pathways considered in this study are allowable emission pathways obtained by using an EMIC with the Repre
sentative Concentration Pathway 4.5 scenario. Here, we analyze the emission pathways of the 5th (lower bound), 50th (mear
and 95th (upper bound) percentiles of the weighted ensemble members in the parameter perturbation experiment. Different pat
ways are derived from different physical and biogeochemical properties. The globar@i€sions in 2100 and the cumulative
CGO;, emissions in this century in the upper bound case are 5.1 GtC/yr and 917.6 GtC, while those in the mean case are 3.0 GtC/
and 764.9 GtC respectively, and those in the lower bound case are 0.91 GtC/yr and 619.7 GtC respectively.

The results indicate that the socioeconomic impacts are larger in the lower bound emission pathway to achievé 4.5 W/m
as expected, although the economy and energy demand (both primary and final energy demand) increase continuously in tf
century. For example, the global gross domestic product (GDP) in each emission pathway is $212 trillion in the lower bound
case, $217 trillion in the mean case, and $221 trillion in the upper bound case in 2100 ($30 trillion in 2001), which-are 4.2
8.1% smaller than that of the reference scenario ($230 trillion in 2100). On the other hand, the global primary energy demanc
in 2100 in the lower bound case is slightly larger than in the mean case; this can be interpreted because biomass energy wi
carbon capture and storage technology is enhanced to achieve very low carbon dioxide emissions in the lower bound case. Ir
comparison between the upper bound and lower bound emission pathways, the carbon price of the latter is approximately thre
times higher in 2100. The GDP in the latter is 4.1% smaller than that in the former in 2100, which is equivalent to only a 0.042%
decrease in the annual GDP growth rate. Thus, the socioeconomic impacts caused by ESM uncertainties, here evaluated by G|
and energy demand, are not insignificant but are smaller than the differences in the emission pathways to achieve 4.5 W/m

F—U— R HERS X7 LETIV, A8 E TV, KA H)
Keywords: earth system model, computable general equilibrium model, climate change
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Mode Inter-comparison projects of Integrated Assessment Models and the Collaboratiol

with Impact Assessmemts

AR BRI JEIR EK L SRS R RE L e @%ﬁ?lﬂﬂjﬁﬁlf%ﬁHﬂ¥l
FUJIMORI, Shinichird* ; HANASAKI, Naota' ; TAKAHASHI Kiyoshi® ; MASUI, Toshihikd' ; KAINUMA, Mikiko *
HIJIOKA, Yasuaki ; HASEGAWA, Tomokd

L E N BRI
INational Institute for Environmental Studies

ARETIE, DTEOHEETHHTET IV (IAM) OEF)VEEE Ty = 7 k& ORI & ORI OWTHERT 5.

IAM DT T )VLLIHIZRE, SEIHEO FEENI T, ZOFEIK S TZET IRV I 2 L— 3 VOEFRERITO.
ETIVELEZTT S o EDOT T IV ZE O TEOH 220 % &, Fiihli 2R, AR ORGEDE
WD GHGHIREIC 5 X B2 ERIALNICT S EWVI OB S, /570y ey M 3-4ENT, ZTOM 2, 3EDT—
ZIRHEBEEITI, BRIV Y —TIVORES L LTE LD, TTIVEITOMEO DI T LT 2 EHRIE. &
PR DIC L B, RSN, PR EOFERFHEZ S ETIVICERR S, IAM R EZ A THFEEL,
HRBENETIICEKONE, WEZBEBTHZT LB, TEZRIZLDETIVHIBINTES X SIS ZHELT
5T EEERLTVWS, —J7. TFIVORGHCET 2 iE8ANED LS OFHE N, gy ay = 7 O FEO—
Okﬁaf%to%rwuﬁﬁéii®“% ZWIHO 7 T b a)VOFE, EMEOBI & D HgE E v < O OEFHA
SN TV,

KT, HEMEE IAM EDWHITECE LT, 1AM OWJTIS U TRIMNU T ZMEEICKTE S, 3, 28
Al X 2 =7 16 U THRE B RGE U S RRE R8T ORMEE L LTD 1AM TH %, REREE/IX (RCP).
HEHERRE SV A (SSPYx EWNZEDIREMNZEITH S, HlZI1E, Hanasaki, etal. Ik, AIM/CGE 7’3\7J<%T‘}1z’(36%>
HO8ICTEHIEME T 2 L VI TE TiTb Nz, H 0D IAM DL AFIE, 1AM BED ARG 7 )V DO ERZE DAL T,
B AT HENIEDTH D, T, FEFMET IV EMSTICETLUT, TOFREE IAM DA E L, MM@%%
FHEiZ1T9 . Hasegawa, et al. 237 DHITH O . 1EYIEENE T IV GAEZ I X BB HEEM A 2% AIMICGE IC A
S, BlERY A7 NOAZFHE Uiz, Bl S5bhd K5I, K, BEE WS O HHFIH, = 3xVF—itazr LT
IAM DOBIREEMF L B D7D H 0. HEEHZEE L%, SHBOMAREDO—DE L TEILBNDS, LTHD
OIS HEHE Y F U A L KURETIVOZEBROMAGHENN—Z L7 D RCP. (CMIP5) DFERICHNIZ T SSPAME
5NBT EICE- T, FALIOMRNIDIEEZINE THAH, LH L. SSPHMRICTER LTz E LTHIFEIINO L DO
%, CTTREE 2DO%IF %, H—IC SSPIIFEARZE X WVIHERTH .. BEHREZE > TR ISR L O SSP
CIIRELELRS THRIHAS T R IVF—G L 20D H 5, I, BHFED 4 DD RCPLUN DR L NV %
FERT ARENE U e XOWISTHETH D, BEBRIZDIFZNIRR—2VAT—) VY TDOWEETHBEEZ D, INZ—V A
=) VIO RERMET I R S B EEFi > TVWBDTHNIE., RCR. CMIPS DX —V A —Y V7 THED %
M. 3 THRINBH L EZEERNLREL 5%, CMIPICHET ASIVFETIVY VP T )IVERE SSPE KBS
EHAEDEIZIH Y FUATITS b, IOITESEL, HEWIRIC L > THEREZIFHRFINTH %, /> T, HAN
DOWIFEF— L THRED IAM, ZUEET IV EHHREDE T, SSPEEAERDHAGDOEOH T 1) AT % SRR
HITH Vo EMROEND, TV TWFEICIE. ZREFIIHDREICIZZA[HEMNH O . W2 HhEd % fRaE
BN, AI 2 =T M TilmaERS & T, ZHiagiRrt. 2= &8%£Dﬁ<mﬁf%ﬂn%ﬁﬁﬁ
B—DDBERICEZA[EEEDNH D . KREENZFDEHEMDO—DDES>MTITIR D T &= HARF

Hanasaki, N. et al. A global water scarcity assessment under Shared Socio-economic Pathways ? Part 1: Water use. Hydr
Earth Syst. Sci. 17, 2375-2391, d0i:10.5194/hess-17-2375-2013 (2013).

Hasegawa, T. et al. Climate Change Impact and Adaptation Assessment on Food Consumption Utilizing a New Scenari
Framework. Environmental science & technology 48, 438-445, doi:10.1021/es4034149 (2014).

F—"U— R WETHEE TV, SRR, 7 OVEIgE, > A
Keywords: Integrated Assessment Models, Impact, Adaptation and Vulnerability, Model inter-compasion projects, Scenarios
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Climate and socioeconomic scenarios for climate change impact and adaptation asses
ments in Japan

G R T B ECK T R SEE
TAKAHASHI, Kiyoshi'* ; HANASAKI, Naota' ; HIJIOKA, Yasuakt

LN AT EGE N E N BB
INational Institute for Environmental Studies

HERIRBAL DRI ZIRIC DT B 720, HANOREOKGZFHE L. $IRINEISHRZ e 2 7oicid, 7/
DE RN U CEHMNAIRZED R ENEETH S, FEROBRILOEEZFMT 54515 LT, T FBRkoKrE
HERFEERNCEE L, TNEEANEEE LTHEIET VS 20T aw AT VR L, Betusid icy
Ral—y a3yt DN RNTH S, T TELOBRFRBICOWT AT ZHiZZ LW TENE, HETER
DR L ZREFORE FICE T 5 HARDHE LHEIGHKRZ ., MEMNICHIEA 2T ENTE %,

R A BRSO G HEEEZ T a2 7 b THIBRIRRE (LI R 2 BER LR & S NEHD T OKURZEE) >V A1
T HRAMINIZE] (BFR - S-87 1y o7 b ; WIZEHAM © 2010~20144E% ; FHERE « —“AEBRMAERD) Tk, B
FEIC BT 2GR RED LR E . B« ROIR KA EE IR RO KRB REOFHEiZ H & U T, /K&, 1. B
S, EIIRRELE. B - BRI E. ANBMERZ NS 2E L LT HASERADIRELZ20E SR MBI 2 MZEicH D i
ATWVS, S-87 0y x 7 T, FATHIZE SRR IR OMEE 21TV, IRIE(LEE « EICHIZHC B 5 HADRERA
i L A ARFORE (S-8HIHT FUA) 1DV Tk Lize /e T DiEamIcEDE, 0¥z 7 FOETEIEICEDE
T, BREICBOTAFARETH o Iz FH U, HARSEZ S E T 2085 « Ay a®loyF V4% 2
W1 B 1R - 20114E 3 A, 5 2hR : 20134E 11 A) I/ ThIR LTz,

@ F ) A 2T, SUETRMERICE L T, %0 - FERKEZOMERERZHIAZ 2  LICHEL
"C. Coupled Model Intercomparison Project Phase 5 (CMIRZ}II L 7z 4 DDEUREE TIVIC K % 3 DOk F 1
Auitee Ll PSEBEOMZFIA L, v U AZHE Lz, 5. TS EEENEEEGIRET VE v
Te IR VA —)VORERE | NA T AMIEZ L7295 2 THHH Uiz #E2B% Y TV AL Tk, ADORREL
DTRMECHINZ T, ZDZEMAHDOLZL DN ERMELERE LIz 9 DD FUAZRH LIz, 5. FAOTF VA
AR LIRS U A EBF LT

Atwy g T, PFEEEOFEIE LT, FIDS-87aY s MBI @ U ABFOKE - FlEk 5
CICHREI N T FICODWTIHANT %, iz, Halis F VU A DRRICH Tz > TREB S NI S ZOMEIC DOV T b
%,

F—T— F: KURZE), IREAGCE, S, 7 A
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Introduction to global climate change impact assessment
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HANASAKI, Naota!*
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INational Institute for Environmental Studies

CDFETIE., BHEDRB AR TR S N2 MBI AEZBN T %, £z, WO OEBEZMEICEH D H
CEHTDOWFEENC DOV TS %o FHRITHERBULOIKE IR IR Z Y T A, NEIZMO R HIC & )4 <
WTREBEA9,

TR B (3R D& R 4 ERRFORE L Z N5 DZLICH U THRDEN ED K S ITIGET %D EE
BRI ETIVDRETH S, TOFHEIZET CMIP5, RCR. SSPEWIBHDIF VI EHNT S, Tz, HiERD
IKPEER & KR 72 RS % 2EROKEIRE 7))V HOBIC DWW T & AT %,

IR LB 2 < DA 3 DDOTFTIETITONS, FITETNE2EER L, BEOKBEEHERFEEZRIH LT, B
EICBT 2y I al—aryzeRid 5, RICIEROML BZEZFIA LT, FRICETZ VI al—ya U EHEMT
%o WIRIC, KUEEHERBEOLMIC K BEETH S, FEREBIEORZZFFMIC T 5, TOFREKTIE, 1 0DHKX
B RERAEE RSBV T, /KEIROEE T % s OHFR A0 27 521 2 NTOBREIS DWW THERT %,

TRPE LS EGTIC B U T2 < OARMEROMEN D B0, FNHICHD ATV S 2 DOEBRNEIZHES) 2 DZ2HLD
EF3, —DHIZ., ETIVDENIC K 2B ONEFREDERILTH %, HEFHEIC DN S ETIVITEEDIRN
EEILHEHETELZLONHWLNED, ETIIVFRETIE R BRICEBEENEENDS, HEOTTIVICFH UKD
MR 52 TR LB EZ T, RO 5DE L ZORRKAEHRHNS ISI-MIP L WS EETTY 27 MCDWTH
N9 %, ~DOHIE. BEORDEBEATDH 5, REILOFEDMZ < U ABISEINRZES EEZ 5NE D, oK
FZ & U TR L BT OFHNIIEFE IS DR, ISR E I > 72 /e a6 28 L. SH%OMZEO T %R C %0

F—U— BRI, R, REK, IKER
Keywords: climate change, impact, global, water resources

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS31-14 25511 FFR:5 H 2 H 12:30-12:45

HBRIRZ LI FF 5 B IR EH 2R DO BLIR .
Impact assessment of natural disaster due to global warming

A
MORI, Nobuhitd*

L LUHR AR ST ST

! Disaster Prevention Research Institute, Kyoto University

Climate changes in give significant impacts on natural disasters such as typhoon, river flooding, storm surge, landside and et
The different natural disasters require different forcing from GCMS. The spatial and temporal resolutions of forcing also give
significant impact on the impact assessment of natural disasters. This study summarize current activity of impact assessment
natural disasters by SOUSEI program in Japan and discuss importance of cooperative research between GCM modelers and |4

group.
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Downscaling in Climate Information and applications
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DAIRAKU, Koji 1*

b B SR AN ST

INational Research Institute for Earth Science and Disaster Prevention

Climate effects caused by human activities will continue for centuries and natural climate influences have always been a risk
Mitigation is a complex, uncertain approach and will need at least several decades. It is necessary, therefore, to put adaptati
together immediately. The impacts and potential applications of interest to the stakeholders are mostly at regional and local scals
as the essential resources of water, food, energy, human health, and ecosystem function respond to regional and local clima
Climate information and services for Impacts, Adaptation and Vulnerability (IAV) Assessments are of great concern.

Users of climate scenarios produced by global climate models with coarse grid-spacing involve an inadequate mismatch of sp:
tial scale. Downscaling technique is used to obtain the regional climate scenarios, especially in regions of complex topography
coastlines, and in regions with highly heterogeneous land surface covers where those results are highly sensitive to fine spati
scale climate processes. Dynamical and statistical downscaling techniques available for generating regional climate informatio
have the respective strengths and weaknesses. To produce useful climate assessments for dicision-making, interaction betw
the downscaling community and the 1AV community are necessary.

To facilitate its interaction, author will present,

- Overview of downscaling techniques in particular for regional climate modelling.

- current International activities (WCRP-CORDEX, etc.)

- Applications of downscaling in Japan from the "REsearch program on Climate Change Adaptation (RECCA)” and the "Pro-
gram for Risk Information on Climate Change (SOUSEI)” sponsored by the Ministry of Education, Culture, Sports, Science and
Technology(MEXT)

F—T— R XU VRT—) 7, MEBKUREE TV, KUREZH), CORDEX, XURZEEISHIFHEE 71 7' F L, KUBZE) Y A
VALt oAt /A NN
Keywords: Downscaling, Regional Climate Model, Climate Change, CORDEX, RECCA, SOUSEI

wnscaling
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Pattern scaling approach for generating regional projections of future extreme events a:

sociated with tropical cyclones
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TSUTSUI, Junichi*
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SURZACIIZIC BN TREA IR BRI R A AP > F ) A %25l 3 B B8, DEORES T ) A3 2 EHE R E=E T IV
WKEKBT TV T IR Uz, BRRIEETIVEISZR—2V A=) VIS NS, BERRIET T IVIZRERTE
MRREE FHIZEE UTHRWL, 2= =) U J1F, v F U ARRHSRICRTEE LIRWE TE 2 S NIz 28 s Z—
o T, MR BRRIEEROZEMHEXET %, @HE., RE—VA7—1) V7 TRbNSERE. PN EIRSRE
IKBTH BN, KWK TIE, INZR—V A —1) V7 DEZ 5B EOFMI CHEE L 4 2 MRS BT %, %

DO—flE LT, HARIC EFET 2 @O B RAUTEZ W RIC, RIEEREUE & BKBIEDOZ b2 28D > 1) A TiF
ffid % AF—LEIRT 5,

ARF— L, BVFHRGUTE OETERE O PG & —fRIVEFKBEOGRNN— A L 5%, BHEOBRIEITIX, L
BRSO DIC, 23 LEZOBIFREICET 2D TlEAVH, BlllE N2 BIEERSTED FEEDFEY A 7L
M. KUEAN IR TR R EN D, HABNA 287 FORKEVHIFHISROBHHRGE X, BREORRICK 5T,
§%®ﬂﬁ£ﬁ®k%&%h%®¢f TLMICHBT %, ZD XD BMiaEROMEICDONT, AR/ VSR
MZEbZ R T 2 DI, —fkic, B PRBEET IVEBRTIIN#EETH S, TOMEZRRT 27zdic, ARF—L
. BARHERSUEDSEE 2 oA 2 I NERBE I E RS9, KBGO S RN LORICEHT 5, TON
SNZX, 7Y YT IVERIRTTIVERROFEE OS2 —2) ZBIRLT, 2EEUAXIRTAT =) V7L, WHET3
BT OB ERE DZLIC KRG %, X 51T, BKBUEOZME Tld. BIHNR kRS BOZIcing ., it F5
HROMEREE R Z DIBIEREOZ(L TR —) V7 LT, BHESEDBALORNEZH O AN S,

X 112, MO F VU AT B iHbiFERAE RS, AAF—LId, RERPEMER SR OME L LT, AR
SUER R & & FkEOZ b2 ERME L T3, RERAX. FEERR UESEAEE T IV VT, SRERE O hE
FMZER LTI T VAR 30007 —AZGE L TW5, stEARMIMENTH D, BEZEMETEZHDO T TV 4 2K
MTIMITE %, £/, TTTRRIHEWVD, RIKEHSEDNRE EZEOSIRFEAICHKET S eh b, TOR
W% 7 0 TIVEIRERD DE D ANB T ETES, AT ETIVEIRZ—V A —1) VT OfAEDEIE.
DX IR B AR ZRK BT Z B TMA S HHE H 5,

X 1: RCP2.6, RCP4.5, 2658 X5 & N7z 3D T V) At d % BGHEAUE OMERGR A, (a), (b): K& DR
ERNRA R L B — A OB RS R A DBRFEZE. (c)-(e): 1981-20000 5 2081-2100F I T TDIRE
fR7s, SUERE FE OB, FEKRE OB IO iR 1 B,

F—T— R BHRKUE, 1SRRI, BeKiE, 32— A7 —1) 7 5 Ee T, Hits U 4
Keywords: tropical cyclone, potential intensity, precipitation extreme, pattern scaling, simple climate model, emission scenario
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Emission scenario dependency of pattern scaling and linear additivity of climate forcing-
response relationship

AR AR
SHIOGAMA, Hided'*

LN BRI S AT BRER S 2 2 0 X —
LCenter for Global Environmental Research, National Institute for Environmental Studies

Human activities are changing the climate, and the consequent impacts on humans and ecosystems are becoming increasin
serious. It has been recognised that adapting to and mitigating anthropogenic climate change is a matter of immediate conce
for the world. To inform adaptation and mitigation policies, it is essential to assess the impact of climatic changes under a wide
range of scenarios for the stabilization of emissions of greenhouse gases (GHGs) and anthropogenic aerosols (sulfate, black c
bon, and organic carbon aerosols). Impact assessments are based on climate change projections from coupled atmosphere-o«
general circulation models (GCMs). Therefore, uncertainties in climate projection propagate to impact assessments and affe
subsequent policy decisions for adaptation and mitigation.

Due to the large computational costs of GCMs, only a limited number of emissions scenarios can be made for GCM simula:
tions. To overcome this difficulty and obtain climate scenarios under a wide range of emissions scenarios, the so-called pattel
scaling method is often used. By multiplying climate change patterns per 1K of global warming from an AOGCM (called a
scaling pattern) by the global mean warming projections from a simple climate model, this method provides projections of pre-
cipitation, as well as other variables, at global and regional scales under many emission scenarios. Although the pattern scalir
method is widely used, applicability of pattern scaling has been evaluated by only a few studies, and further investigations ar
clearly warranted.

The basic assumption of pattern scaling method is that scaling patterns are independent on the emission scenarios. Her:
show a robust emission-scenario dependency (ESD) in scaling patterns of annual mean precipitation; smaller global precipitatic
sensitivities occur in higher GHG and aerosol emission scenarios in all the CMIP3 GCM. Different aerosol emissions lead to this
ESD. The ESD of precipitation pattern potentially propagates into considerable biases in water resource assessments via patts
scaling.

It is possible to scale climate response patterns to individual forcing agents to obtain climate scenarios. This 'separated pa
tern’ approach is useful to overcome the influences of the ESD. However, this approach requires care in its use. An importar
assumption of the separated pattern is that individual climate responses to individual forcing agents can be linearly added t
obtain the total climate response to the sum of the forcing agents. We explored whether linear additivity holds in 5-year mear
temperature/precipitation responses to various combinations of forcing agents in the 20th century and in a future-emissions sc
nario at global and continental scales. We used MIROC3 GCM, which includes the first and second indirect effects of aerosols
The forcing factors considered were well-mixed greenhouse gases, the direct and indirect effects of sulphate and carbon aerosc
ozone, land-use changes, solar irradiance and volcanic aerosols (the latter three factors were specified only in the 20th-centt
runs). By performing and analysing an enormous matrix of forcing runs, we concluded that linear additivity holds in temperature
responses for all of the combinations of forcing agents at the global and continental scales, but it breaks down for precipitatiol
responses in certain cases of future projections.

F—U— R KR FVF, RE—V R r—1) VT, i
Keywords: Climate scenario, pattern scaling, impact assessment
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Evaluation of the nexus of risks under global climate change

R R b R —R L ORI HERD 2 HAr B 3 R P4 5 4% EA0 2 IR WA 25 ARHH B 5 EIRE EDR L i
MZ L B B B O BRI E T B R T AWK S SR R VIS IER L oK 2

YOKOHATA, Tokuta'* ; NISHINA, Kazuyd ; KIGUCHI, Masasht ; ISERI, Yoshihiké ; SUEYOSHI, Tetsud; YOSHIMORI,
Masakazt ; YAMAMOTO, Akitomo? ; HONDA, Yasushi ; HANASAKI, Naota! ; ITO, Akihiko! ; MASAKI, Yoshimitsu®
; SHIGEMITSU, Masahitb ; 1IZUMI, Toshichika” ; SAKURAI, Ger' ; IWASE, Kent& ; TAKAHASHI, Kiyoshi! ; EMORI,
Seitd ; OKI, Taikar?

U ENT BN, 2 RRURAE, 3 U TZERE, 4 MR EREREAS, © SR, ¢ JilE R, 7 RSB RN LA, 8 B
S HHLAT

INational Institute for Environmental Studi€4)niversity of Tokyo,>Tokyo Institute of Technology Japan Agency for Marine-
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JIVF—DEPNC BT B EOMICIE, BHEEDENDHH S T EMERIEN TS (Hoff 2011, Understanding the Nexus.
Stockholm Environment Institute 5% 1X, SURZIC K > TRUKEMRD TS &, w3 EOMIFREOR DR LIk -
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NIFREDZAIKNIHE R ED TNV F—ERBEICE W EL G2 B HEEND 5, LT, wRbIZ M DR 7%
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