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At=: EBI(2015), Climate Change Business Journal
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Climate Change — an integrated framework

_ Impacts on human
and natural systems
Food and water resources
Ecosystem and biodiversity
3 Human settlements 5
- Humanhealth

Climate change
Temperature rise
Sea level rise
Precipitation change
Droughts and floods

uoneydepy

Adaptation

Socio-economic

development paths
Economic growth
Technology
Population
Governance

Emissions and

concentrations

Greenhouse gases
Aerosols

Mitigation




14
L o i

HALLYM UNIVERSITY

7|2 2151 OFH Argl
(Climate Friendly Safe Socjety: CFSS)




2

System Dynamics 27|



9

IAHEE A[RAIA

El
=

| 2MEHE UE = JA=7F?

21 (Driving Force)2 5912l

A2 dE WelAl sk=ot?

7F?

16
L o i

HALLYM UNIVERSITY




—q/_.f\.“_
=
S
c
S
(@)
£
g
17
>N

S

]



18
L o i

HALLYM UNIVERSITY

1961 MIT Forrester 1271 44| 2l 02k} - 5240| 20K

Hal, AldERES 24 EASS CHE LM SEIE0| 2EY

Floil chigt olstiet E Ao 2 &

SEH0| 1 =2h4 QlafAe| A[ZtC = 9ieh= Olofiotal &FSALY, Ol2{et
O[5H0l| 7]z ot ARFEH RES =510 Fae QA2 A= A0 0 ZH
SEIH O = Hf| LI7I=A| S HRE S0l




19
L o i

HALLYM UNIVERSITY

W (THHH ALD) 2248k 7| 2 stAo|oz 24
7tA Z420t 51H 2| L24Heh= 51 A Al
CHMZ Af =L}




h

=<

Kl

W_

L e
/\/\X\/.
=

:

D||__ dﬂl.ﬂﬂk\q
AN




21

HALLYM UNIVERSITY

)

Z srajetm
=t

7
ity)t

Ol 1Al (Circular Causal

A 221=0] 0f

A 22

=
L

B3 7PI0|AM

=
=

2 A1)

=
TT

21X (Feedback Loo

gl

X
2
K
el
_r
Ty
LHO
1l
i
%._
. T
n__.u_ =} __w
K = il
) <0 ild
IlES =) =
_m S ~ g
<H =o <
o M =)
uijru
ol
oj
=
il
Rl
<
vl
o
Lo
X

M (AREA ALD)
o A




22
L o i

HALLYM UNIVERSITY

()-FP?FPEI FIHE —\'

AZo| ZI|A AL B=0M o

| © Ad
(=

(+)

AZ0f cHs
o =

L B=7te] F7I7He <_J

(b) A=2[ F7|

HE




23
Z omnem

HALLYM UNIVERSITY

System Dynamics

Computer
Simulation

System Thinking

V V
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® S P.Simonovic, Professor of University of Western Ontario, Director of Institute for
Catastrophic Loss Reduction

4 Global Change or Climate Change?
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Understanding = better policy

Integrated Assessment(lA) Models
simulate “Global Change”

Focus on human-environment
connections

Clarify feedbacks between climate,
energy, economic etc. policy
alternatives

Provide insight unavailable from
disciplinary science

Human Systems

Natural Earth Systems

Sedlce
Earth
System [.'Inems
Models
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+ Strong Positive Feedbacks

(Amplification of the surface temperature response)

Temperature Rises

F « 9 » Higher temperature — Warming oceans —

Increase in evaporation — Water vapor

Ocean absorbs

more heat .. increase — Temperature increase

k Higher temperature — Snow and ice melt —
Surfats etieiPiecresses Large absorption of sunlight — Temperature

increase

Higher ocean temperature — Less algae —

More heating — Temperature increase
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Steps for Developing Integrated System Dynamics Model

Develop system dynamics-based model of society-
biosphere-climate system

Provide support for communication between the science
and policy communities

Examine the effects of climate change on socio-economic

and environmental sustainability through the model output

4 Need interdisciplinary team
9 Systems modelling — engineering

9 Climate policy — geography and political science

9 Economics - economics




A

7|2 tH3} Z0F 48 Al






36
L o i

HALLYM UNIVERSITY

Allocation for Agriculture

Food Arable Land

Population Production < Land-Use

0
GHG CO, in Atmosphere 2°C Increase

Water Stress Emissions >
N

> Carbon ” Climate

Mitigation Demand

\l/ Water Temperature

Consumption

Water >
Demand <«

Hydrologic Cycle

Water Energy Demand
I /T\ Availability v Intensity
W\INT W\INR Mitigation Demand
l, | Energy-Economy

Water
Quality
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Carbon in
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decay from litter
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unburnt wood

Litter

\—V/ litter fall

humification

burnt litter
carbonization

Stable
humus and
charcoal

atmosphere to
ocean flux

carbon in mixed
layer

- diffusion flux
Biomass

Carbon in deep
ocean
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Carbon Sector
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The Carbon Sector

C,=04754N,

C, is the carbon dioxide concentration in the atmosphere, in ppm; and N, is the
mass of carbon in the atmosphere, in Gigatons of Carbon (Gt C)

N, =|(D, w+D, —NPP+B,+B, +E—F,)-dt

Dg D,, D, and Dy are the releases of organic matter from the terrestrial biomass,
litter, humus, and charcoal, respectively, to the atmosphere through decomposition;

NPP is the net primary productivity (the difference between photosynthesis and
respiration, and always positive in value);

Bgand B, are the biomass burning from land-use and landuse change;
E is the industrial emissions as a result of economic activity; and

F, is the carbon absorption by the oceans.
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Energy used for Heat Energy Production
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Energy Consumption CO, Emission from Fossil Fuel
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Atmospheric CO, Concentration Atmospheric Temperature
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Global Population
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L= MIKExposure Assessment)

Z|2Fd ™WIH(Vulnerability Assessment)

2|23 ™WIH(Risk Assessment)

2|23 *{2|(Risk Treatment)
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¥ L& Xig(Coastal Exposure Index) 7HY 28
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+ Risk = P(Hazard) X Consequences
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Global sea level rise relative to 1990

1990 2010 2030 2030 2070 2090
Time (Month)

GLOBAL SEA LEVEL RISE : Current
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non-climatic climatic drivers
drivers
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M APCCF2 g3 FH| 59 5tt7t “Climate Change and Application”0]| 12,
ZF9 ¢4 Z20| “Conduct water, agriculture, and health application
research using climate change prediction information” &

7| HETL RE|LIEE A0 02| = S ISDME 28310
™ 4S50 2 QIS HIEE TS REL A FO| =R 1} AlZFARO|

B Ao| AR 7

oz of243t
HEE [SDMO|| 22 21210] 0|24 FEE
238 4 U7, o=|a17 P tauuals&;wcroq 1 & 2HO|
e 4 U
J8{oE J=20| A& 0 APCCO| 7|%
OI5I0] 815 4ALS), AZALR), AZ0| O BH WS
OMLla} A CHot A= 7HsEt 4 Qg




Thank You !




