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Abstract

The well-known global climate change may cause extreme weather event
happens more frequently than ever, which brings destructive disasters to the
civilization. Furthermore, the event may cause the shortage of water resources and fall
of grain production. These defective reasons would lead to outbreaks of infectious
diseases. Our research proposed to use the model developed from distributed lag
nonlinear model (DLNM) with two factors (weekly minimum temperature and weekly
1-hr maximum rainfall), and the temperature and rainfall data of various scenarios in
TCCIP research. The model was used to predict the relative risk and distribution of

dengue fever epidemics in Southern Taiwan.

The result of analysis shows that the temperature and rainfall data in various
scenarios would affect the relative risk, and the degree affected from temperature data
is lower than from rainfall data. If the temperature and rainfall data are considered
jointly in the model, the analyzed relative risk would be obviously higher than just
consider each one separately. The prediction of distribution of epidemics is not only
effected by weather variables, but also relative to cases of dengue fever reported. The
model scaled in villages shows that if the climate change continues, the temperature
and rainfall condition would make the relative risk of dengue fever epidemics of
villages in former Kaohsiung increase. As the former model analysis scaled in towns,
the effect of relative risk also comes from rainfall is higher than temperature, but the
effect which considers temperature and rainfall jointly would be lower than consider

them separately.

The analysis result have showed the spatial relative risk distribution of dengue
fever epidemics in Southern Taiwan, and be a reference for the agency during the

epidemic prevention situation.

Keywords: Climate Change, Relative Risk, Dengue Fever
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FOEREDR - BMAEEOPFE B¢ eaix S chd £ (Christophers, 1960, Otero,
etal,, 2006) ; @ B & A K- $HixF 2 B F A R A H TR 4 ok E
L if & 9P 2 % B o (Lifson, 1996, Smith, et al., 2004) » + it i F] » ¢ (Fig4t
FRUFLCRIFRYIRILDAER TR -F I Y INE T IF ¥ hf %R
RN ST N X R R TE T ;{fg;};ﬂ, 215 s hAf iR] %1+ (Halide and Ridd,
2008, Hurtado-Diaz, et al., 2007, Wu, et al., 2007) > 4= 2.2.1 #75% o
Bo R R 0 1997 £ frmA A T 0 S 0 FI B palixik R §
FlIERY A A Ao Ry RAB 6 R gH A RERE BEA T 4
B~ EIDE N0 ToE ) TSGR (R A ,"Tm_«li-}}}%g;_}i BRLAPR o F E 2
VHERELF Wt N s P I BB RARS o A P EE R
oo REHLA T RR o TGRS T R b e A B e Ao
§ o BR BR RN oyt g Bl R A S5l R 2 4 4 14 (Wang and Chen,
1997) - £ % 4 B2 HHFE P LHFLREFLBBLBABATE S R
BEFA P THREFEEACOBRFRIIAPRALT R 2L FR AL
3% 34 L2 Upaas(Wu, etal, 2009) o g s E O g &
Bz HEF GRICAEF AV RTFIRF TR DI E B AE T R M-
2007 # X B AFERGE Y ARG o ppiikd 100 £ 5o b AR
4 & (Wu, et al., 2007) - i¢ * Autoregressive integrated moving average (ARIMA)
models #3" FRAR M frE L HPPEG M PR PHBRS BFE
RMAOPEG LAY o0 AFAED ) - REEFERRE G A B BN G o
% A (Tseng, etal,, 2009)RIZL5 » o MR A A ~ A v S BEBRIFY F
ARG AL o 5 0H 308 BRI TR FEL A ERTER



B s & 2009 #(Wu,etal,2009) 5 7 22 = & ¥ § i chip B
VAT T S 1998 &£ F| 2006 £ ¢ R b~ Edoig <ot 18 R B E
ARMBENOM GO FR Y HESF P AEA - BORITRER AT M4 195 & o
A% A (Yu etal, 2011)7sE = 5 ERF B FEHET R FHAT REN
2007 & #TRAF B H 0 T2 T i - F RRIRERE 0 22225 o HF REE
é‘nxffrl;ﬁf" Fz #E‘f’ﬁ?lﬂi CH R R R A A PEIRR T M o G R

WE



222 1R E B bllp L F R BT M Y R

Authors Published Journal Location Sfampllng Correlated Variables Method
Year time
. Singapore Journal of . i Rainfall, Temperature, ) .
Acrcari et al. 2007 Tropical Geography Indonesia | 1992-2001 Humidity, SO Multiple regression
International Journal of Multiole rearession
Halide and Ridd 2008 Environmental Health Indonesia | 1998-2005 | Humidity, Temperature, SST with |§ s g
Research g
Hurtado-D1’az 2007 Tropical !\/Iedmme and Mexico | 1995-2003 Temperature, Rainfall, SST, Autoregressive
etal. International Health SOl models
Katrin Kuhn et B WHO Report B B Temperature, humidity, B
al. Rainfall
The American Society of Box-Jenkins
Luz et al. 2008 Tropical Medicine and Brazil, 1997-2004 | Temperature, Rainy days
Hvai approach to ARIMA
ygiene
Smith 2004 PLOS Biology - - Rainfall, Temperature, -

Humidity.
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%222 2B FEFRbIpEE R § TN R

Authors Published Journal Location Sampllng Correlated Variables Method
Year time
W Breteau index, Average year
ang temperature, Average monthl
and 1997 PEO K A SRR Southern Taiwan 1961-1994 P ’ g y Information value
temperature, Mean lowest
Chen
monthly temperature
Monthly temperature deviation, Autorearessive
Southern Relative humidity, Vector inte ra?e d movin
Wuetal. | 2007 Acta Tropica Taiwan ,Kaohsiung | 1998-2003 | density record, Average g 9
. . . average (ARIMA)
City temperature, Socio-ecological |
cha models
Breteau index, Average monthly
_ | temperature, Average monthly Panel data model
Tseng et 2009 Climatic Change Taiwan Jan. 2000 humidity, Contingent Valuation
al. Feb. 2006 :
Average monthly rainfall, Method
Average annual patient number
Science of the Total Urbanization, Average
Wuetal. | 2009 . Taiwan 1998-2006 | temperature higher than 18 °C Spatial Lag model
Environment
per year
Yuetal 2010 Stochastic Southern Taiwan 20022006 Intercept, Temperature Bayesian Maximum

Environmental

Max temperature, Log of

Entropy analysis
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Research and Risk
Assessment

rainfall, SOI, Breteau index

Wu et.al

2010

Centers for Disease
Control Report

Southern
Taiwan ,Kaohsiung
City

2010

Precipitation, Mean temperature,
Mean highest temperature, Mean
lowest temperature, Breteau
index

Information value

12




23 X FHRATHTE ~ FEE L

442213 £222@% SHEANEHTIRZTL > 5L AHFL A
FlF 4B R SR ARRETESHA TARZ F R T g P
BEABAFT2AMIER A 2§ %k TIPCC $u P4 §F BN
cEF R A, 2 TIPCC S e PR §F B HSAHLNEESR
Bz A45 07 Y T 16 BF BN A SFBRTREF AR 2R 0 W
FPHEHBEDEETHET OSSP RFER BT E 2R FRER R PEHER
ZEZ EARE %iﬁm&ﬁi%w FER A BT o BT R R s g 5 o
TREF COy ER e 4vm4ex P AtgR > AR B0 & 23 T I0F B N H 4
05-20Cz B>x %100 #p + =23 1.0-35C =+ ’MAZmi‘a/ Ty R B~ > AlB
Z 2o BL RIS 0 2@ RIEF 2100 £ 0 & ALB BT S #HITER €0
P4 25C 2+ » A2 9% 3.0C » BLE#® 9% 15T » 1 A2 s cmg
AR BN R R AR S A A L0-35C L o 304 55N A £
WREBRPATARIR S SFERR B L P REDEFEE R Ir2 IR R -
REF 25 - RPEFFZ2RAES T EDERFE RS
-23.14204.3mm/10 & - BE o oA B R0 e % fo 17 50 £ 40 30 £ & £ AR
FROMIRD SER G BN S A L Ad R ER AR E Y AL

5% 11 b A E AT T T ALd St S H R A e B WL T4 ¢

5y
NN

q«

B R LR AR Ao 2 KRR D EREA Y SR

WA A A g 2 FF G A RES AT FF G FEH - u;#ﬁﬁzlff?;f; %
AR e EEEE P R

iFREBT F i F]F s F R

o DEFERHF FREBPETFLAAN DL DETHRG G - { BRSO fE
= & NOAA Climate Prediction Center (CPC)1< # # 7 F# & 1998 # -2011 & %

U 23 Fe) pHALTRBF AP TLERF GhiFH ¢ 592 AT
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4p %< (Southern Oscillation Index, SOI) ~ # + & & & i 4p # (North Atlantic
Oscillation, NAO) ~ & * - %35 #ic(Western Pacific Index, WP) ~ NINO4(Central
Tropical Pacific SST, (5N-5S) (160E-150W) ) ~ ~ I ¥ & i & iF (Pacific Decadal
Oscillation, PDO) ~ & #& & 7 (Antarctic Oscillation, AAO) - 12 2 4 JAMSTEC(Japan
Agency For Marine-Earth Science And Technology )iz f e & i i% 1R R 7 45 #ic
(Indian Ocean Dipole, IOD) » » pF i B 712 ;8 & 3 > 4e@] 2.3.1 #7571 o

— AAO —|0D ———NAO
3
5 A
1 "Alh ‘.‘\'." AL ) £\ [W\Y || I\ﬂ
VY A WAV A W pd !
WV oW u'”' f Y
U7V WA
! |} !
-2 V
-3
-4
00 00 O OO O O o AN &N MmN S N LW W NSNS N 0 o0 0 o0 O -
292 92922 922222 22 9 Q2 Q0 QY QY o g
C W = & > 0 S O O = > C Cc W os o+ > VU 5 O 9 % > C
8233883238238 3888323¢823
- PDO — SOl WP = NINO4
6 30.5
- 30
4 - 295
g ‘.A. - 29
g ‘ ' - 285
.'\!I'W i, OV Al @X 28
° V \J , l "' l UINY \.VA\‘A 275
2 ',-27
- 265
4 - 26
- 255
-6 = 25
00 00 O OO O O o4 &N &N MMM S N N W W NSNS N0 0O o0 o O o
Q929 9 Q Q29 3P QQPYQRIIQ LI QY g
C W = + > O =S 9 Q9 & > C C W= & > 0 5 9 Q9 % > C
2388882238228 228882¢23823

Bl 2.3.1 { dp %>t 1998/01-2011/12 * 2 p= ¥ 7 51 Rl
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24X KF g REFRIBRT AL G ER

(- )T L g8

cEF GREAPERLI NG oRFRREBRAEETRT 22 PE 4
PR R S 50 s he s ES S S FTIEE6 21004 10w BRI
g RBRIHETAE o B L8 E TR B A 1911# 3 2009# H B ¢+ <
1AC HE@E F4p 5 > # 10# F 2014C 2k T 328 & @ F (5 10& + 20.074
C) o gt eb > 5 #1730 (1980-2009)  if 3 v A A 4c - > & 10# + 2 g & % 0.29
Co B0 L F 24853 2 > IPCCImRAR2 Bdh— R o 4wwBl24.1%77 » iT-
Wl ko 2IRF G A B F ORI 2007 E ekrs z%BL ML R ¢ (IPCC) ¥
rGERARS Y Al 0 2IRT ISR R EGT - # % (1906-2005# ) ) 3 4:0.74C >
BT A L34 EE 0 (1)1900-1940# B R B b 2 5 (2)1940-1977E B R B &
e % > (3)1978-2005E FF R A& P - 2 > 1850-2006# ¢ B en12E  11E 5 4
++1995-2006# » @ £ 1750 (1956-2005# )crn 2 Tk E B H 4k B ST HiE2 7 £
(1906-2005)3 4v 3¢ /& e & > F PP OAE 22 ¥ A AR %Y > 0 - IR 2 F I B0 OB
BRAR o B24.10 Bov oo EE R A ERERE AT S FHRE
A e T A kgt B pE s < o BRI G ER e o F 3P RepA W) o
B AR E R Y X henps I - Ew T o f Ra PR e RATHEURIE
#1(1979-2004 & )Ag 77 > % = AR L4k 2 P ROE R L B 0 g g e sk o 4
BTG G R kg R A 4 o

(5) T L 484 3

ARG od N SHR AR A REET A RDRF R T AR
RE 100 £ endfd it FARF 2 P Ag o iR P Ar- RY o F IR gl oo 4o
B 242 #7157 » U BiplsE A N A >l TS p #cp 1911 £ 3 2009 & T
tgREFF 10 F RS 4% 51980 #2 (S Hpl i+ 10 28 6 % > Bif-
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% ihip % F 12(2002-2004 £)RI - FEN kEAR P B3 E 0w BEE S
TR RE IR ARE S B U F AR AR

GropaL TEMPERATURE TRENDS

(@) ot

-a!s ﬂ -c,!xx A5 -a!.'. -ogz 15 ON5 8 006 045 a6 a 0A6 056 088 Qs

9C per decade
b
®) 0.6 146
o 04 14,4
o
o s g
o m
052 4142 §§
g | ] 8¢
e 0.0 140 3 &
£ - 1 ®
g -0.2 13.8 gg
g -0.4 112 3%
g 0.6 4134
8 L - L a 1 L e L ” L 1 13.2
1860 1880 1800 1920 1840 1960 1980 2000
Period  Rate
*  Annual mean e
== Smoothed series e 50 0.12840.026
mm 5-95% decadsl error bars w— 100 0.074£0,018

w— 150 O.04540,012

Bl24.1 2skTiof & g1 SAREE - @208 6 ()2 HTK(F)ER &
1979-2005 & & % it 484 o (b) 23k T 353 £ 8 & 4p #3T 1961-1990 # 2. T 353
hORE RSN EED IPCC e £33 L > B TS.6)
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[days]

T 1980 - 1999 = 120.75 days |

wr-r-rr—r—r—7 T T
1910 1820 1500 1940 1650 1960 1970 1980 1690 2000 2010

B 24.2 S%F R s pfic(p £ =01mm) (TCCIP 24 # &)

F¥F § R TR g o (& £ 2200mm) s 2o 5 Y § 8§ g ko
B Bk A R TR AR ZE A g 0 Bk B 1996 £ 2 tsihp A
B e W tecndfd > A ¥ 2 &2 M p & 4246 800mm> ¥ 3 § 4ziF 1000mm
A58 4 (% 2000) o » 473177 L & p & £ 350mm eodg < R F o A A
e L L EGY 4o L84 A 1091 & 2 (5 (R 2008) o LEECR (5 % A
FIEAR) B AR o =2 2 2 L gk a 2 A 2000 £ 3 2006 & g
A4 HF AP AE 1970 & 3 1999 & & 10 & #p FF hxizt £ (% 2007)-Liu et al. (2009)
AT B EERREER R PR ERERF R I e A L ERER

BRI o Li- HECERFER DR F R AR A R B
((90-100%) % $- 35 (0-100%).5 ] ) ¥+ s "% & “EiF B % 1 F (AP/AT) o A 47 5% % 87 -
WABLR B S ARG R R S 0 W A A R R B s W e AP/AT AL

B "E e g BRI e R 2. AP/AT H_f E o 'ﬂ‘“:}&t;{ﬁf? i og L gﬁg’é\: 8

AR RV R A 2 B o
(2) T3 HAEE-Rh

¢ 4§ % & (2009)4 ¢ LTEE R TR 4 23 BEA S B
WERARE (R P S FH A B0 S AT SARITS L
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FRNLHE)TDFEG 4B 750 ERomb FAMFLHE 10 £54 0.1
BeraBdt > 1730 & 3 & 10 EH4c 0.3 B(P & F % & 2009) - iT 40 £ k iz 5 (¢
il #1197 E-125° E 4r 21° N-26° N Rk &€ TR 2 48%(F - §
2008) » B h B #c i 2000 & J P AR g s 0 2000 & 14 FoE T30 33 B
(1970-1999 )3 4c % 5.7 i ( Tu et al. 2009) -

(z) T5L HAEF- L F 7 5% p

ERER BRI PP S TR N IS S SR S S
2T PSR T NG RS § A L ABR . F ST h B Y 4
HERSAE FES S ARV IR $ EEAE AR A A B R R Y R ¥

PR AT F 3% T R IBE 2 484 (%5 2007) -

\

() ¥ %2 #i-1a

BREK SRR RS SRS R P fiT 50 £ feiT 30 £ F P AEH § enaBE o &
X3 50-60 # i nE RERFLIR G o AKRET YA powiv g HEre
AR P R R FEARRLF 10 &K 22> A7 30# 55 10 #
B4 T A B APy F 14K 1020 E G- Pk BB R G
1920-1935 & & 1965-1985 & + .3 p e i < » 1940-1960 # f- 1985 & 2 5
tE R ST RFE R JU R S R L E
2AR Y P B do@] 24.3 #1F o
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WO WY M W W W W W AW AN WONR WM MR R W W X A

B 2.4.3 %3+ 1911-2000 # 244 ~ 20 ~ Sa ~ 5% - oS L 6 R

’

WL LS #r R@%® (P % £ =130mm) ~ (b)* 5= (p & £ =200mm)z# 2
P ¥ (TCCIP 2 % 4% &)

() B * R R FH-ER

PUBEHE S A BR300 xR enfE G O AU CER o PR B
12 @b KRG RS2 ALY L F A RO LRRA B

EpiEt b R TP PRL ) -

e

B 2.4.4 5 1970-2007 £ & A * T Egh chz A F » TSy 1R
oo M E - BRPNEEIOEL Blco d Bl 2447 5 Nk AR OER TR
AEEFAAGEN DG T d BEF AL M Ay SR CEET A
At dpre P& JRARE R R E BRSO R DAL EHE s ALY 300 2 2 T
oL | FRER 0 AF 244 TR > BRP T usERD A ST
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L3 |
0°N o
“
AN .
! ae
22°N
a
20
)
L8N
10°N .
]
14°N 2
o4

10°N —
1108 LI'E 1ee ie'e 120°E 1W'E 134 136

B 2.4.41970-2007 & & 4+ T Xgeh S A H B > TSR 1R R
B E BRE N ERIOREL Bl F - BERL AT BREN T EHTE
(TCCIP)

3 1961-2009 £ e h ¢ o dc b B4kts A b K EF S BHco49 £
£% 248 @ TEBL R | o TioE E L 51 B 0 B 245 B wkh BikEs
%ﬂ%’%31303ﬁ9ﬁ%%?ﬁﬁr%@i%%&J%%jﬁﬁiﬁ$’
S0 EH 4L F 102026 3730% 5% 10 % 066 B> 5 50 & 2 H 4c
# 3 m&aaaﬁﬁﬁﬁ?%ﬁﬁaﬁﬁ{w11&¢ﬁlb?uﬁJ 4 1960
£ 3 1990 & R b BHcT LG P A A AR U ABS T 1990 # (s o Bt A
#9017 20 E PP H R BB LK 4 o

(RS I R VRS & B R
34-63kts % BT Bk 0 64-90Kts 5 ¢ R ER 0 X3t E 100kts L5 Ak 0
FTEBE SRR | 4P EF AT B B 245 5 1961-2009 & &
TR Lgwh  adhbd? SERNY RARIRE Bl £ 5L BE
Bogadeh v > ¥ 2nZ%kh ot 21 B 7 B 16 B =R 14 B 7 LY
OB RRR UFRHEE L S B 50 £ it ARE Z KA e A
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MEAT R Lo ERER T30 & 2 AR R R IHF oA AR

T g > A H R A Eh U FAF X 10 £H 4 057 B o Bh
By DILP R enE v i > 1070-1990 E Hp R LA L A eEh M dERe R A 0 ¢
B B> 5@ 2000 £ 2 (SAER R P AR o P HE S R HE N B e o
ERL Y ORF S B9 20-30 EXH R TR G 0 B EP] & 1980 £ 155 R AR
H 5o, o BEor BB Bt 1980 & 5 - B AT g o

120 120
— 11yt UG 1961 - 2000 = 5.1 220 number
o == 50y vend: 0.26 number'decade P
w v J0yt rond: 0 06 number/'decace
100 - =100
o -
80 = =80
. =
E 60 - 1 60
- -
L R Ml - ~ o
0= - 40
. -
20~ =20
00 1 * T ' T a0
1960 1970 1980 1990 2000 2000

B 2.4.51961-2009 & % & g %84 4% h | B %k - (TCCIP)

YRS PR X (2008) 11 St iE s s 4 RS - IPCCF % HES OB %
- A ST RS R Ry 0 Rk 6 A (2080-2099 )8 vk
% (1980-1999 #£)2 B i B > & AIB~A2-Bl £ A kB B HHET » & k 58K
Wi iETot hea 8 Z0 R F R A% A BT F HIERRS A2
BT 0 Rf gTHoF BEM 4w 25C 2% f L% a £ 834 56% &
LE B F IE AR A AARERFHER Y A2 B MOAIBFRT
SR HTIE R N A 230 2R F G 0% A KR4 5.2% A R
ZREAT S AR T R0 A il R F WP ORE R S hBLIF S
SEE RTHEER T A 15T 0 2T T A B 4 31% 0 LR 2 a3

SR A KA R
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G st o WY PR F 5 (2008)5F7 f 0 BARRAE L IR 2L U
PR A REE I RIS Ty REEa gt o ¥ AIB R TR S Ak
Fatdhoms oL ARITHE AR RIDRE AR PEE 7 B R B e
AR % AR PARR A FIF 2@ TR e o BB KGR
ERFR S HER  EEFRXHALIM Y v A BE R AEET 2
By T RGP F 2 EPER R kg o P IRE A R T

FMERR DR A M- ERREAAYATALS ST BEATE A
e s F R FEXFT S FRARITILS F 15(1980-1999 #£) 0 A K+ k%
(2080-2099 & )T 3% -k i Hp 5 - 1“%-“’:1—:& LA L ORI T R0 L 1

fre % H X (2008 &)+ 14 E FTREIFR P o (NCEP) 13 B 2. 58 b ¥ HE
F(RSM) B SS % o AT A Remige F A B0 B (S40) P (5P )
s(EH) - A(sR)Ew Bplski R4 A4 A A2 B2 8T 0 S LK R
BRESAEEOR AR SR T O EAFE(TE D BB H)E R (S
P 5 UE)E R F G A A chAB R A KRR RIIRCE B0 B e R b R Et
LR Rk R il H‘,fﬁ“? o P T APHANMEE G REORBEERE 4
BEIIZ32C MENSI0CEAE 73 58 MR P Seenda i o Jap| e % &F

E T A AR ERB RN RSP e hw BRIEERG H e DARE

BHCVED L o S RAEOR Y R SR TR TR TR S #ki
UK Hadley Centre*t#ic#2. GCMF 42 (2 4=k, 2011; & B & 3% f %, 2008) 2
Meteorological Research Institute (Japan)"CGCM2.3.2 model(ft & 7, % % ¥, &
HiR, HiE b & #i%45,2011) -

TCCIP: * = § iv g acif B (scenario) k e+ A k 2k gd 1 £ - A r 2
R EERAT A A TP EARATL R AGERT AR § LR it
'E_Ili ’ 'ﬁ'f GCMit iz Aigd B - § PR T » X :L:F EA9re g &

Rchd R o
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IPCCh 951 & - xenf g RBFHFLY - L& S e BF i iR

Haie s A ulaeT

(C)ALE S S £ gipid S £ 23 A v a2le e ¢ 5% 2 BB 4T F
FHeF BATD s ALY A S 2 B et g B S

ALF : X aim x § @ % (v
ALT @ A ggie b @ % b p oyl
AlB : =27 * L R

(C)A2FB - B 5B BT 0 40 Bid b B S B HFe
Bt RE LR R ER RS SR -

(Z2)BliF s 4clr AL 4 v 621e % ¢ i 5 3% 5 7 % 0 ik giS L s
B PRFAIIE FRGAG B > R RS 0 B0 3% §riE  F osnd 2 H s

IR RN o

(2)B2H3 1 & f5 i H S A AL ggﬁuﬁfmz@zf&;@% D RIRA T
AN B R g B AR e SEVE B ¢ E > P B AL BLEF S MR
AE G TE SR S EE P - (IPCC2000)

F2.4.6% 1 ﬁ;gx¢%ﬁ00ﬁ“wrPﬁfﬁiﬁﬁrﬂ%ﬁﬁﬂﬁwq°ﬂﬂ’
-V

>
[EN
@
“Tf..
;;\;,
—\\
-\J e
m‘by
@

o AT B A1 B W NI RSB AR 0 P AT
DR TFHMTNIR LA RIDGR Y 0 FERBIFEAT R AP A 4
SR g 2 BB LR AT E SRR FP Ay LERFRRE E

T A1B -~ Bl1z A2= B35 -

TR
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* Very rapid economic growth Very heterogeneous based on the
« Global population that peaks in cominu?d se?eration and preservation
mid-century then dedines of local identities

* Rapid introduction of new and more Continuously increasing population

efficient technologies Regionally oriented economic
development
Per capita economic growth and

technological change more fragmented
and slower than A1

Emphasis on global

solutions to economic,

social and environmental

sustainability

Global population that peaks in Empbhasis on local solutions to economic,
mid-century then dedines social and environmental sustainability

Im proved equity Continuously increasing global

R pic Ehaivi e (1 GG stk s population (albeit slower than the others)
towards a service and information economy Intermediate economic development

Reductions in material intensity Slow but diverse technological change

Introduction of cdean and resource Oriented to environmental protection
efficient technologies and social equity

B 24.6 & R E 2 CO % a7 L M(s %5 k%8444 2010)

AT HE P L F e R TIPCCH e TR IRL §F BRI H B zR8
Bt 2475 2 TIPCC % Rk 47 4 § GHCS H & L FF b ke 2 47
¢ “hfE % ePALB ~ BLE A2HFH 0 0 1% 3 R FRT RS T TR

A iﬂgn FHENENE DERFARF GLET R HBE A B Y
BEERIFEFF N0 B GREENFLRAGFORIRL LR et
1 TCCIP #H4g o © 3 2020-2039& 8 & % %5 & 2ALB Bl A2 B T & 4
8y (baseline) =% i & % % i HHEFAKTERE EAR > T NG EF P
FEOEAERARFLREY > F RFFRETHNEFELRAGTORL



25 F i BBF FHF §FABES
Er & %% & 2 7 (Indian Ocean Dipole) » 3 & & % 4 1#(10S-Eq., 90E-110E) %
£ & 7% @ 18 (10S-10N, 50E-70E);# # & :§ /& ( Sea Surface Temperature, SST )z_ & >
dofe s - K TR g G FERELERT LT EFe FRLEL
THRARDRPNBTRE 2 FRFBBRTFAGE CfAMAEE B n
FERATEORFOBAGERB NI A AFRFEDB L0 B REAPHKRS
Mo P EFL P 328 PR E DA RREF 0 a LR EHITNER S
B S RWRIRE B A F M AL o [T ERIRE g R 2 RN
PROATERIFGEEREN LGN P A RERBRT ER
Fer R A HITHZE R (monsoon) & 0 L B 2IR R R g IR % G AR RIS
08, 55 ho B B ¥2 5 > 2 7 (El Nino-Southern Oscillation, ENSO)(Luo et al., 2010) -
% Yamagata et al. (2002)# 3 & ® 1 * -] 4~ #7(The wavelet spectra analysis )#F
FERELT FA AR RIET 2 ENSO fF enfp b 1+ » 2 EOFL £2 Nino-3 index(5
°S-5 °N, 150 °“W-90 W) tr2t & 4 3 » pF5 0.85 crfp B > BEor BP R ¥ £ w
BRRCT Al ENSO 3 ¥ 8 Rerdphf |2 2t b > 3 7 T 5 %4 B 0
1961 # (2> 93 = 222 - DB RIFBIEE TR %2 ENSO F B 7% (Yamagata et al.,
2002) - f1* 1979~1999 # /5 £ & § & Tk (GISST2.3b)(Park & Schubert, 1997) -
PPEAFEG8 ) a LA e R RET ZREL > ¥ 27 1004 Edple ) (iR T AR M
o470 B e NINO3 % 2 1994 & T4l 5 pess enf v 4p B 12(-0.21) 5 &
(Yamagata et al., 2002) - = Parthasarathy, Munot, and Kothawale (1995) %= 3 ip| =t
ALY BEor > 1994 £ 6~8 7 & 1 5 265mm ' A o @ ip § B F AT 32
B LEFELADPEREISTL R EFEELE AGCM B 5 22 ENSO

% f AR BE 5 4P e 1% % (Ashok, Guan, & Yamagata, 2001) -

23 BB % A0 BRF %8 pot i (Gilbert Walker) »t 20 € & 4= ) % 31
P 4y 73] e(Oscillation)if &+ £ dp A T = TEL G A 2 F RENL o5

EFarEd Ta # i 4p 8 (Southern Oscillation Index » SOI) % 3% & » & &
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http://en.wikipedia.org/wiki/Gilbert_Walker

LER (AT E)ERNERE 2 (T *ii)ﬁ%ﬁnéﬁ@iiéi%?éﬁ#ﬁﬁ:ﬁv@% °
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— - = g 3 R 2 3 I A3 {8 L7 L _ L -
Ensemble max 1.64 1.66 1.32 1.42 1.49 1.38 1.49 1.54 1.49 1.44 1.41 1.60
Ensemble 75% 1.19 1.26 1.07 0.99 1.08 1.19 1.08 1.10 1.18 1.14 1.06 1.07
Ensemble 50% 0.95 0.97 0.83 0.76 0.89 1.03 0.96 0.80 0.94 0.90 0.90 0.90
Ensemble 25% 0.72 0.71 0.64 0.59 0.62 0.73 0.72 0.67 0.75 0.70 0.67 0.64
Ensemble min 0.25 -0.19 0.21 0.15 0.07 0.11 0.40 0.25 0.28 0.29 0.52 0.35

#26.2 o & % A2FETE PEAEEE(C)

- -8 B 7 2 78 . N N 18 L n L _ L -
Ensemble max 1.30 1.76 1.44 1.40 1.44 1.23 1.28 1.36 141 1.27 1.22 1.47
Ensemble 75% 0.87 1.13 1.02 0.82 0.97 1.08 1.04 1.05 1.11 1.06 1.00 0.94
Ensemble 50% 0.75 0.79 0.68 0.69 0.84 0.91 0.86 0.80 0.88 0.90 0.83 0.74
Ensemble 25% 0.52 0.53 0.44 0.40 0.58 0.66 0.64 0.59 0.61 0.53 0.49 0.47
Ensemble min 0.22 -0.19 0.08 0.05 0.07 0.11 0.28 0.25 0.27 0.30 0.36 0.20
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%26.3 S#3RBLEBRT LY PEREEE(CQ)

— 3 - N 7 A R 20 N A3 {8 L 3 L 3 L -
Ensemble max 1.19 2.03 1.45 1.34 1.18 1.21 1.28 1.30 1.28 1.28 1.23 1.92
Ensemble 75% 0.97 0.93 0.96 0.91 0.99 1.07 1.04 0.99 1.01 1.08 0.87 0.99
Ensemble 50% 0.85 0.80 0.85 0.80 0.90 0.94 0.91 0.74 0.91 0.89 0.80 0.78
Ensemble 25% 0.67 0.68 0.47 0.53 0.63 0.74 0.68 0.60 0.80 0.76 0.67 0.49
Ensemble min 0.14 -0.19 0.06 0.07 0.07 0.11 0.40 0.25 0.28 0.30 0.36 0.31
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AR

£26.4 5% m A2 FBHAIBEE T Toa RN AL 3
-1 - " = o A T = 8 =1 N 4 7 L L3 L -
Ensemble max 1.010 |071 [098 |089 [068 |097 [094 |1.06 1.06 [079 [0.82 0.99
Ensemble 75% 093 [094 093 [093 [091 [089 [094 [097 [09 [081 [0.96 1.16
Ensemble 50% 092 [094 [107 [0.95 1.08  |0.90 1.08 [095 [0.96 1.08 [0.91 1.08
Ensemble 25% 094 |0.88 1.10 1.03 1.01  |0.93 112 |086 [0.98 |095 |0.94 1.01
Ensemble min 0.97 112 (079 [099 [092 [0.99 1.03  [0.92 1.25 1.44 |1.08 0.93
£265.%3 % BlESHABFE TIHEa BN ALARE £ AL E
-8 -0 = 7 ¥ T = 8 = 2 N D 4 7 L2 L3 L -
Ensemble max 0.84 0.96 0.98 0.85 0.74 |0.98 0.98 0.91 0.96 0.85 0.88 0.94
Ensemble 75% 0.99 1.13 0.88 1.14 [0.97 0.96 0.91 1.02 0.91 1.06 1.01 1.05
Ensemble 50% 0.94 1.20 0.93 1.00 1.06 1.00 1.07 1.04 0.93 1.12 1.00 0.98
Ensemble 25% 0.95 0.93 0.94 1.03 1.00 0.89 1.07 0.92 0.92 0.94 0.93 1.01
Ensemble min 1.21 0.98 0.94 0.97 1.15 0.90 0.78 0.87 1.23 1.21 1.15 0.96
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 1
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 4
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<10’ Observed Dengue Cases in 2012 Week 7
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«10° Estimated Dengue Cases by DLNM Model in 2012 Week 10
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10" Estimated Dengue Cases by DLNM Model in 2012 Week 12
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«10° Estimated Dengue Cases by DLNM Model in 2012 Week 13
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 16
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1o Estimated Dengue Cases by DLNM Model in 2012 Week 17
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10" Estimated Dengue Cases by DLNM Model in 2012 Week 18

207

Observed Dengue Cases in 2012 Week 18

258

256

254

282
2

(sse10W) A

248

248

242

258

286

254

248

248

242

e

1)2012 &

| B A #* (

&

P

FRELE

i

1618 ¥ % 4

%)2012 # %
E

316 (
% 16-18 ¥ 4 4

o blHA
56

%

EURIR

o

i



«10' Estimated Dengue Cases by DLNM Model in 2012 Week 19
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«10' Estimated Dengue Cases by DLNM Model in 2012 Week 20
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 22
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 25
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 28
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10" Estimated Dengue Cases by DLNM Model in 2012 Week 30
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 31
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<10 Estimated Dengue Cases by DLNM Model in 2012 Week 34
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x10* Observed Dengue Cases in 2012 Week 37 <10 Estimated Dengue Cases by DLNM Model in 2012 Week 37
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x10* Observed Dengue Cases in 2012 Week 40 <10 Estimated Dengue Cases by DLNM Model in 2012 Week 40
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x10* Observed Dengue Cases in 2012 Week 43

252+

Y (meters)

242
4

x10’
267

252

Y (meters)

248}

242
4

244}

242 .
e 6 8

s L
X (meters) x10°

28

26

252

Y (meters)

248}

28

B3.1.15 (%)2012 & % 43-453k % & %9 =

¥ 43-45F 5 & BHASERE £

Hops bl

65

<10 Estimated Dengue Cases by DLNM Model in 2012 Week 43

2
X (meters)

xi0’ Estimated Dengue Cases by DLNM Model in 2012 Week 44

22 24 28
x10°

x10°

b # (4)2012 &



<10 Estimated Dengue Cases by DLNM Model in 2012 Week 46
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«10° Estimated Dengue Cases by DLNM Model in 2012 Week 49
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« 10" Estimated Dengue Cases by DLNM Model in 2012 Week 52
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