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Climate Change and Infectious Diseases:
Crossover between Medical Research and Area Informatics

NisuBucHr Mitsuaki*

Abstract

Climate change can influence human health in various ways. The influence on infectious diseases
is considered particularly important. This chapter deals with the application of an area
informatics approach to study in the medical field, particularly the epidemiology of infectious
diseases. In recent years, models to predict the effects of climate change on the incidence of
infectious diseases in certain areas using time and space as “rulers” have been developed. This
approach appears to be applicable to all infectious diseases if important factors mediating the
transfer of the effects of climate change to the incidence of infectious disease and the mediation
mechanism are understood.

Infection is based on the relationship between the host and its parasite (pathogen). In some
cases, an intermediate host(s) and/or vector(s) may also be involved in the establishment of
infection. All the biological factors involved in infection are influenced individually by climate
change. It is important to take the route of transmission of each infectious disease and all
biological factors involved in its transmission into consideration when evaluating the effect of
climate change on infectious diseases.

In this paper, an overview of the importance of climate change effects on infectious diseases is
followed by an explanation of representative infectious diseases transmitted through oral,
respiratory and skin routes and direct contact and the possible effects of climate change on these
infectious diseases. These explanations help the reader understand the important factors
involved in the transfer of climate change effects. Next, the direct effect of climate change on the
host is considered, with an explanation of some models used to predict change in the risk map
(geographical distribution of pathogens or vectors) due to future climate change. In addition, a
model we developed to predict future cholera epidemics using local climate data is introduced.
Finally, the extent to which climate change studies overlap area informatics is discussed.
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W (FT=%) 2SOV =V RWTEBIIENT LT, 2ol EoMazrEIMd
C EAHIEIE RSO ERICIG 72T T —F D1 OTH Y, HEOFMSH TEEINL TN
WFZED P HRIBRFEN 7 70— F 2 ) AN TOWLIIENIFAET D EEZ TWh, il
HENTWD L) 2, EEEFSHICBENT [FE] 2 T2 % GEH) & LTHwTRE
LB & IRGSRE D FEA IR & OHBIBIR A B R T AWM RPEA SN D L) 12> TEe 2D X
I e FgelE, MIEIEHREN T Ta—F 2 W) AN LCREE S Tw S [ 2008, i)
5 2008]c AMRTIX, TOL) BMENEFGE T, EOL) RERNPOLFERL CE2h 2l
G L, BT WA IR & COREETE—N—F v T T L0 %E 2 Th b, HIHG
e LM & OB A ERT D720 DOBE IR IUTENTH b,

EFSEIZ BT, HIsERICE R L CBERT & OMBBRE T2 L) Ik o720l
FEFIIFE R IED (o BAMRITEROMATHEL BIS T L2URIELE D, BRIIOWTH
LEFEOEN (IR &) 25 E L, ZOERREELML T HEICHL 2ICT 25
Ml LT L CE&, BYYEIDEANROMNRE SNDEHRO 1 OTH Y, FEIERED L
%®m1:@%b,%®ﬁ%ME(tb>:%%#&%%w%#t_%_k%§5oikht
OFFFEEBAD AR e P DS O BB ICHHM LT b, BARBRESROZ(E, Zoh
ZAERT ZWEMEMAEY, EET 58 BTN OMBIBERICH « 2 TS LITT
72, FD LD BBEEBEAHDBEIIEDFEEILG R D BT TH Do FRITHRIT, EGIEDE
FHIRIZBNTC, ZORAEITREL G AEEER & L CRBEERMNERE SN TE), Z0%
K OMHC TR % T22f] % CGEB) & LT %2292 (space epidemiology) &
MAEN AT ONDE L)1k TE e ZOMTIZBW T, BYWEDNSEAET 2 H
AR L LT, FER oS EER) 7 & ORBIAUATBRIGER A M L0 &9 B2 bR b
o3 heTMT 5, TOLODETNVEEST HIZHT2oT, FRALIINT A=Y —%EEE
IR 5 Ve SEEBIO & 5 BB M A ORGSR AT T BB A = X
LAEEATV D, WEMEREY & e M ENENDPREFO—ZRTH Y, WEMEHEYWBED
FTATHA 7 NVIEEIICRIET, BRo 7oA, FEMOEPE £ 512iEmEE (e h) o
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AT HHE - REHIREE E CHBRBIZL O E LY 1T 5, S 51T [BEEL] (&, B2 3
FEICITFHREAEN L SWVITR D V) BN AR ERLMARAIN TN D, 2OLI IS,
SR BAIRGHE 1 AT B ORI, eSO AR TEIR & Z2 M & B 2 G o 72/ 4
INTG A= — EOMBBREHSPIZT L HANER L TWb, EDE)BINT A= —%5
DDHPIZONTIE, A DBERIEIZ DN THRETHRETH L0, BEREEH T (o THDS
&, BHAIBREIBEOINT A =5 —PEFEPPLEN>TL b TOHEEBTIVUE, EZE5E LY
DIFRETLH HW D ERIEDFEIIONWT, HLWIHTOXBEER O EAEETHET I
DOWEERADLZENTELTHAH

AT, SELEBOFEEZZIT L NOBREREDOHTE ) bIFEENEETH
LB L OBIHED T 72 2 LRI OV CRIBLICEII L, 4 oBRgufRls ROk, #%
SGBRYe, FRREGe, BEPEEATEIC X DAY B XU T ORI X o THRET 5 R ERERIYE
R L, WFEASEA TV A REN R EGIEIC OV TRBREB OB E L ERT 5, KIZ, &fE
EENDPEHEEFICGZ 5 HBIIOVTERL, SOICABEHICL2EED) A~y T
R ER F 72 I SEN R O A i) D2 % T3 5 22 7OV B X O E sz B v
TRET =253 L 7 OFEE Pl LIERNEEETVERNT 5, TOLHITLT, E
FRIC BT B REAE) & BYUEIC T 2RO T L BRAA S ML) 2 TREESE
TN DA% S TEEST B4 EORE T THIRIERY: L+ —NN—F v T 0% EET L,

II SIEZEHH»E SOREICRITTRE

JBELEL, HAORKOZELEIZELY, RFHAIZE7203 70— OVIZBIE S5 g
EMMORKOZENTH L, ZOEHIZ, ZEHN - BHED ) & b OBRBEIRITTHE
TS B OIXERFE IR CTH 5o SRABNIE, BRIZRET 256 & ABERIZE > T
FlERIEINDIGEVDH L. BETIIRFIC, LABRHOMERIC Lo THET ZIRERR
(greenhouse effect) WK X L E Zr>TWwh, L Dby, EET LHImEHN A (greenhouse
gases) DHTH “ELRFRE LANERNTE Z 2 KO LA IIREEMR S, N
H R, BEME OB 22102 & 5 TIEORHK, &5 WIEEEE ToH 1 71 OB L o
BINEBERL W5 EE 2 5N T [Emanuel 2005 Webster et al. 2005]e 2D X 9 815
FHEED 5 WV ITHENIC e POREREEL D5 T, Toduid, Bk X 535 - BT, 2
RBGN L DITREGRRTENOEE, HROETOEAUI L BAEHT LV F—B LI VRERR
(BIEMOXEIZ L %), K8 (k- TiEo - gk T2 L) 12X 24N - Ky s 2 —
D, RIEEMAEY ORGE L ARBEOENCE D % ) BAHEOHIN L EEEND, INH D
RERRIEX, A, A0, #iliflk, B X OWKERDORA % E ORI 8
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B TADT, SEEHOFE L BE S THR T L2LELNH L [HAK - 0 1992; Haines et
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W BB 725G T30 THL L ENE, T, HENTOA XY MIOAESEEY
MCHEZSiTHD, MEDFAERDLZNS MY B BRBERIHET 2EGETH L, F
7o, BEAEDYE, FAEKIEENORETICALLTBY, M5 208ME % 4 L CTE 4
WIZRAT %o BEIRICEIANE S o 7288, EEUEFRAICHET 5 2o OEMEIIMS 220
AT, ZORELZI 5. FICABEEEO L) BRI b 2 BEE(LIE, W E OB
DT RTOAEMEIANS O EERIZL, o TERIMEOREIIOEENHLEEZEZ LN
bo DX LRBANTT H120E, FIBREHERE IS T A2 OERO IS
LB RS BN D B o

EGe % 2T DAEEANOEROREL, BYEZ R 2 TR OMEE & (ZEERT, —ETH
b0 $hbb, HADOAMLAZN LG (RFO%SET]) OELD X5 2 EYFERZEAL
AR D B0, e - R UEWER 2 SO AGERKEOZL O HEMEZERNTH L, —
H, A4 DEGIED TN TH 2 HEEIRICOWTIE, TNENOIFERO A BB - WG - 45
BLUOBAAEN* SO BIREE LT Mo TBL I EPEETH S,

IV B EARMNBEES JURBREHORE

F72 5 BYE DGR L, O OK - BRE AT ) B, BRE ORE) B, BRI
de o B X OEBEEMEIC L DRI EN D, ENENOBIGREEIZOWT, RFMEYE
(AR, EGeRels, BLOSANE) 2ME L, ThEhor v —TIZOonTRELTH L
D&)A AL TRYSEDFENEE L ) 25 % LT ICHHICHIY 20 FEE O RYELS
DWW, RELE) & ERGEDO R EIZE L 2 mEOZEE ) A 7 v 7 L7z#a [Altizer et
al. 2006] 73 % DT, BARN % A I = XL OFEMICHKRO B 25 HE L, ORI EZ TR

MENTWBEER LT B ENI0,

IV-1 &0 (K- BRRENT ) BE
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g 1 hfEE L (vx 57%/) AT PE EE AR 4
JFF W% U R Ejﬁzﬁbﬁal—’? FEOERIZLY b Mk 7M72”X IPZ
RS =

HBALTHPRAHE T RE LETEETH Y, 7 AV AHREARTIE, ATFEY A
VA, FEASEOHRTIIFREA L CHMSN TS, BRI, IWEAO &R ST & B
THEMOEHE L OEEPEMEE &b (TP 2RI X o THS L 728REK (BEK) 28
BYIEDFEARIER & 72 50 R OEGEI, 2 FHOPEE £ 2 /i L 72 RBIEED IR T 5,

SBEEB OB, WEERD AT 2 BIRRBEANOEENEZETHLLEZONL, WHER
AHZANELT, 1) BEKOWELEREKOKEDZEAL, 2) BEKOMRE LADHEAD
HEARICERNCVER L7200, AR O EE 2 NS85, 3) S i) oKL UK A3
FEARORB Z MBI 5, 4) Kz &h 5 OBBEAETRIC X 5 S % A TERBOK OfEREOE
b7 Eh3%E 2 5D [Greer et al. 2008], Bz 1X, I LI OWGEITIE, FRICEKE & SROE
LRI BRI T 2 L T HOAEAF LB L, AT L T OMATOFHEIN
AT IAS IS LS [Pascual et al. 2002]. 72, 77V W ORI v 7 TlE, 8
ORI AN R EF 2 RE L SNTBY, TFIE2REICL ) BeBRPHRTE W
LB EPELZML, IV IORTRIESIIRIY H 5. BifE, #ROILFEEDMUBHT
71) 51 THEA L T\ b [World Health Organization 2005a] .
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~ 70T, BEE O RTHANICRDEEZBRIYETH L LER D, 72, REMRDO LD
12, WEEORRDEELRED LD BREWT, ZOREEWLH-2MomEE () b5
IET 5356 ORYE % NEIBEEY (zoonosis) L IFSR, S 512, RAMDLHIZ, REH)
W o— AR — b W) BREERESEET 256, BAYEOFEEIIIRIEARLIINS 3 1
HOEY DL L Twb,

BEA WP IRA I % A3 2 IRGHE DY 6, B R IR B O 53 A A IR GSE D 564 &
FBRIETLZEEE 2 LDT, SEEOREIESAYCREEW~OREP RS EETH 5,
BEREO LAOBMENZEELE LT, ) WEEORMAT A 7 VERDT, HRMIZE b
DIFEAR DA ) %R IEN R % 5, 2) BEAAW IR EN Y O 53 A ALK L 554 8 B
MBLEAT S, 3) REEBWE L OCZOWEEOHPIEINT 5, 4) EEIEDTATHRGR AR £
L7200, FATMHEPEL 222 EDHIFONTEY, FBRkEORING, WD X)) LBNR
HOOBMB & AR OILRNEIT 5 & ST 5 [Greer ef al. 20081,

TEHIIA AT HRERIE, WML VEREEEMICOIZ L2 LA TERE (T 233
fa) THAEL TWEOT, [EEEIZO L) 2FEERICITHEP I AL VW ERDbNS,
UL, BMIELEPToR GREE) oMizRL, ¥ X233 RoBommEs <
%o —HT, TIEDIL B TIEOTKE, T FEFRIRIT L L2WUTLDT, W
ZfE < HZRRE, BT F 723 A A L 72 BSE OB AT S o

AW % A U7 RGEN DO REE B OB L CiE, ~ 5 ) 7 OO0 B Tif%eh i b
HEATWD, Tanser et al. [2003] 1&, 77U W &EWIZDOWT, ZBRIWETFIVICKHBEZ BE
T @ LT, MROKBEEGOREIZL 5~ T ) 7TEBHOELE ZRNICTH L7z,
21004F F TIZ5 ~ 7 % OBEEHOBMAIAEF NS, HMENZSAEE, BEOSME 1213
FLT, SMBOBENERATLETHS ) L) FHDHE S,

V-4 EEEMEICL 5B
REFE R AT DTz, BEOMBEECARME RIS ZIREARD, HATH % OB
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e IR MBS - WAL, BTORERR SR
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fillc X o C, iz ZiFze b OREBAMEIR T 2 AT A BRIYEDS R (AN TWD, Zoft
W2, FRERDSII A A, BEI OO M AGE I E BB 254 (i)
RT 7Ty (FREEOMBEANOESA, FHEOEMEI ) 12X 2 BEMEOMANDOHAE
bHFEN R HAER L ZE 2 5ND, TNDDEGYEDORHERILEZ DS OBRSEEHhCld, AL
DT, BEEOEME I, KRBT %,

O mE, KREEZBEEOEMOBEIEET S LD HIUL, T ORENRYE
DIEFEOZALE LTHOLOND LD 5. TRTHIMETIX,  bOAZ LT, TV
FRF VNV =LEEICRVED, T 7 ) A TRICEWA S 2FEICIE, CNhS0OE (b
NEET) DHEFE o TETHEN (aggregation) 25 CTE, EEABOEMOEEIMEZ 5. T4b
L, REOTEIZIEEL G2 5 &) 2RABELHIEI N, #HRE L CORGUEDFAMEE

BN RONDL L v 2 &7 5 [Altizer et al. 2006]o Z DEMFELH) & E£FYLOFRELIL,

b b ORSE RE) EEICBWTHEATEL LS 2 5,

V SERZEEHIEEBEEICSEZAZIFE

FRETE, R L B L L LT, RIEEBIOREYE X 2. —T, FEHELE
FORBGHEII R T 2 TR RIERICEET L 2 MO TV L0 T, FHEEELAT 5
&9 RREEHHNB UL, TORENBEIIEDFEIIL AR ) LS L HENR S 5
(ibid]o ZEHIZALO B, @kamﬁé(tb%@%®% ENEET S 5), 2l
(B 2D ETIE, PUREERLHMBERERSKTT2), KR @Wolkix, ~LvEeEr
[F7AMATO V] O, MTIIER, &7, BLOFEROZOICWT N RIERIMET
T5) REICROND, F72, EHLR A P LRI, —MRICHFEENOEFDZET L, IR
L7 RS 572012, ABORENZERTTA2ZEPHMOENTVEOT, IHD
BRI ET D RMEE, BIYEOFTEITIND Z LD D155,

VI SUEZEEIC L ZBEES RO —RZEE T T L OEBE

FROKEEICL 2~ T ) 7 ORETFMET IV [Tanser et al. 2003] & [FARIC, Hho
BIHEIZ DOV T D, FROKMEAEZFUL T, ZORENHAD/IST A5 %ML T, &
BHEDGAIBINENE 726 T THHH) L) T exET ML, IROSHAEETFHT2)
AT TDBRERINTVD, INHD) AT ~<y TEHIC 2B & V)RR S, 1
EEINTVWDBETVEHHT 5,

TA L, RET A 27 TR S NoMEMEEGE T, FEENITFASE BAREEL
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LT, %= (Ixodes scapularis) DWWz LTk M2 KT 5, Ogden etal [2008] 1%, 7
F 5T, BAELBES IS 0M L TWD ZoF = onfidssimiEbic s &7 -, 2019
FETIZED L ITIARL T2, 2 ) EHMIRIC BT 25 =05 fix 22 M & L, &EE
ILEREERE L2 FHETVEREL VDL, TOFMICIE, 0¥ 2RET 5E) BOBE)
EHEICAN LGN TS,

Zhou et al. [2008] &, WENZ B LMW HAE (Schistosoma japonicum V2 & %4 12
THWIEEFEEL TWD, SOMFEMERIE, H (Oncomelania hupensis) & HfEE L LT,
B#EETH D MIFET 2, FH DO, 2050 TORMmD LA (19°C) 12k b, BfE
DOAEMBE RO AR TT LR L, 72 HERT 2 5 AR O WAE I E 4+ 08.1% 12414
TH5THH) &) T EEREMETVTTHLTVS, EFVOMEIZB VT, EilkHRo
GRS EAYENRZ FIA T HIREE, 3 & OHETE EAVER T 5 7201 0B
HWIROE (FFI2— A ORFE5IR) % EAEEZRF & L) RiFshTwns,

Sl LA OFBIIEGHTHFICRONL L BbNE, W FFOWBMT, F A7 Ik ExH
MfEEE LT, Yvavy R EoRE e R#EET L L THET 2RI 2 WgE 05
SN T3 [Kutz et al. 2005; Hoberg et al. 20081 i 1 A 13 B o> HEACHE ] o Jd i, IS
(Z4k) "B (W) OER &) RN ER, EEPOBRBROEE LR &M ESE
IS, FORE, BOUIHEE T A 7 VOGN Re L 20, VAR RO & Ik
KLTELZZEPRENT VD,

VII BEHBICEVWVTRRT — 2D 5 REEORE %
FHl§ 2B EEET IV

VII-1 IJ/)L=—=33%K (El Nifio Southern Oscillation [ENSO]) DF/E
KPFFETRET DTV — = aBlRE, HATORRICHEL G2 570N\ VaBRTH
0, BEFEDOFEAIZ b B E RITT T EPFMENT WD, FRIZ, TV 7, T ¥ 78, Witk
HiEBIIEEAPED 7 A4V A MEBIR, B LT LT A ENOREI R IO W TR E S
v [Kovats ef al. 2003]c AT, 2T L I~OFEEIY LI CTHERT 5,

VII-2 dLJ&id

BIHEE T 7THOIL IO/ 73y 7 (HRRRAT) 2RcksnTs ), BIEIZ19614
WA =ML TRONNY T IV IORPTH DL, HTRONINTFTIvrE, A FAYT
MHEAY—bL, ®KE7Y7, GiE, VE, PR W77V BLUEKIEEL TV, #
TROISYTF IV 2 HDENT, ZOMOINYF I 7 ORMOFEERIZA Y FENL 75T
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AlE DRV TH L, TOHBMIIIL TOEERTH Y, WEZ I HSHRITE
% ERN L THRAEMEIFT 2 L E2 5N TV,

IV ITHOARRDOLEEHIZ, KEGPEE ZIBREORKIBLTH S0 RWIZTHG: L 72/ OB
BENLT, B—REEPRET D, WRIZ, BEIHNTHIE L -S04 % 3R L TG
Bk (BEK) %% 5. HiLKRERIE, 20 HRI A EMDHEYLR /i L TH KK
PAFET Do HERIERTIE, ROOBEOFMOLE O MK WL H 5. 2
DE) IV THOAEREEEBBICANT, [BEEHOIL I OREIHTLEHYEZ L0
BN Db, N7 T T Y2 OEETREEMSE Y » ¥ — (ICDDR, B: International Centre for
Diarrheal Diseases, Bangladesh) Tl, EHFICbh7zoTa L TEEDOHEERICHE L TEM#EZ
F= PR ENT VD, SOF=5 %L LI, COMBTOILIORAEL, ZOHED
WA HIE T O SMRZEE) & DBIFRIZBE S 2R REE S N TV D,

VII-3 SEZEHE L FOREDRER

NYZ7IFy T, Fl22b (FEER) L I0WHTHH S [Longini et al. 2002] =D
2l AL IOFATERRENICBERLEH L L EZRIBLTWD, T2, N7 I57v 2l
B AL 50BEEHE L OEMWFRITOY — 27 ORI IZELEHHEED 5N b [Bouma and
Pascual 2001]c Z OHIG & XV AV HISE L O W KR O ZEALAEHR L TW 5 2 ERHHNT
B, INEzVv=—=aBlRICEH %) RADEELACLIIZRETHL EENTVS
[Colwell 1996; Pascual et al. 20001, iR MEAKIE, IV IHAOMTHEAREETHY, iNE
WKIROZALIE, TV IHOMIER S EET L, 2O L), SFEEAHBLIUTZIZE 5T
WEE T DRROBADBIHEDTATICHE T 2 Z L NERB 2 £, 0 L) RIEGUEICD
WTRET— 7 oMITOTHMEAAL Z L OFEEMEIRH I N TS [World Health
Organization 2005b]o BEIIEDFAT % FRTICTFHCE UL, 77 F &G 2ED T, TOK
PE RIS 2 720 OPMBEER S A7 A2 BT $5 2 L TE 5,

VII-4 [R&TF—4»5L50%E%FHTIHA

Frlx, EROLIBBEDS, N7 ITFTVallBOTEART Y % b L3 L T DT
THANITFMT 5 2 & %l [Matsuda ef al. 2007]o LT ICZOME % FHBH 5,

WG L L7zal 7BHE1E, 19835F 5 5 20024F £ COHIMIZ ICDDR, B ¥ v ki x %55 L 72
10 A /NE T, O1 Bla L Z WIS L7z L i S 210 i hE (BUF O 2L 7 8%
LHET) THhDo 10 EOFMICR D &, RIELERL TV LIREESS ), REEEGO
LD EGHE R E CE R WENYE D Lo TV FHEDEIKE 25TV IWIE, Vibrio cholerae
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