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71ER o2 < ¢ Ao] gt AE71E2] HE(peer review) Bal4]o]7] wjEo]| 7|5
Slof] W AT S5 ARk WdlE AWEE o /-850

tﬁ

(2 2-1)°l ket slok o] A3 W7 IH(PCC, 2001) 874 IPCCAME &
A7bs BES FHOE 715Met the R LS APe) Yk LA HhES Fol7]
Qg 714 Fotael Fa EA ANAE 5 ARFAZ o] XA the Seow

o,
i
L
xQ,
o)
!
=~
4=

AL F7HEAIA(IPCC, 2007) ol $-FE= 53} 239 94 S84 x5t
455 A-8(maladaptation) Ao St BEH 45 2 H3AAY]
TH 2 gHast 5ol tgt A7AzEe] v A=) otk A5 HrhE A
(IPCC, 2014904 g+ ©A B Yo7t AGALS] AIAE AFoflA] Hdste] 53t 489
FHAS A&7bsst B AdT} AFA7E Pk ols A5 FSARIS APche
oA Al F(capacity building)?] 887 JH U AL S84 AASH ¥,
5 4 A-SARdol A= AARIKEEA 9 BAAE 2ol AGAE])o] et B3
o]

o] WavhE AAT & AW WEolH.

N,
S~
N

3%
Ir

__‘TL‘

o)

rr
>4

6) IPCCO] et H7F aAX 5ol tidh 2pAIg A2 Agrawala(1998ab); Tol(2011) 52 g 4= Sl
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« IPCC 3AHE 1A
(2001) 0] H

« IPCC 4%F2 1M
(2007)

- ZHY A

« IPCC SAE 1AM
(2014)

CAJAE X

1l Z(Lessons learned) 1l Z(Lessons learned)

. Mol BRA/ERH NS - AAH 538 & (Integrated
(Maladaptation) system-wide approach)

- S HOl(Co-benefits)/ Aal& - ME/HEC| 524 (Software/
1H(Trade-off) Orgware)

- A ZHHY F(Capacity building), ul

< AHIc =
2. 8EH S

(2% 2-1) 7|55}t Haust Hs)

7 A9 54
1) Z=(mitigation of climate change)2l 2|

IPCC EIA(PCC, 2014)°1= &= E= APt o3t 7ol =)o it
2ATFA HiEYS SolAY EUS ASHAFI7] gt 79l A7)

o] oAM= BRI 4= R0l 2V ASolle 2A7IA WiEgdE €0l e =Y

ohlet SAkA F4US SIS e ERE olet 4 J15st 48t

7) “A human intervention to reduce the sources or enhance the sinks of greenhouse gases(GHGs).
This report also assesses human interventions to reduce the sources of other substances which
may contribute directly or indirectly to limiting climate change, including, for example, the
reduction of particulate matter emissions that can directly alter the radiation balance (e.g., black
carbon) or measures that control emissions of carbon monoxide, nitrogen oxides, Volatile Organic
Compounds and other pollutants that can alter the concentration of tropospheric ozone which
has an indirect effect on the climate”, IPCC(2014), p.125.
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AA 7]%*5]% Eol= Aol & & et A (forest carbon offset) E=
E5YU(agroforestry)t 2= S5 3t ARIHSS] ¢ Eop AHAE w7z 7153
3t AZol|l &= vE = W71 wEelt

ERE Z15= 7oA g1 4= Qlo] IPCCY] #5o] thet A ooflA= olARIgA(COy), HIE
(CHy), oFAEHAN,0), &2A17FA(Halo-carbons) 5 T E2AA(Kyoto Protocol) 6T
247k Hak ofyz), AARBIERA(CO), 31 R 1= (VO0), FaAREE(NOy), olo=E,
LEH0y) 7= Tk A5 HeE Eohl Sl AAIR o2ttt EEEE (I 2-2)004

elIgh 4= Q= AXH %/\}%?ﬂ]%ﬂ(radiative forcing)oﬂ FF= T 540[H8) 2471A

< AT BeS Ee Hdes 7&%@‘:} 0“}9}%@ H%“é %71%;2, Aaitehs,

8) “The strength of drivers is quantified as Radiative Forcing(RF) in units watts per square meter
(W/m2) as in previous IPCC assessments. RF is the change in energy flux caused by a driver and
is calculated at the tropopause or at the top of the atmosphere”, IPCC(2014), p.126.
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Emitted Resulting atmospheric it i leai ; Level of
compound pri Radiative forcing by emissions and drivers conttence
| U T T
@ co. co. I 1 d 1.68[1.33t0 203 | VH
2 2
3 | | :
&
2 CH, €O, HO=C : : : | 0.97[07410120]| H
3 I I | [ | I
& Halo- . P
§ carbons s HCFCs : : | : | : 0.18 [0.01 to 0.35] H
§ | | |
2 N,O N,O : : : : : | 0.47[0.13t0 0.21] | VH
2 | | | | | !
5 co co, i i ‘ | ‘ | 0.23[0.16t00.30] | M
: § I I | [ | I
£ NMVOC co, | | | | | | 0.10[0.05t0 0.15) | M
< % | | | I | !
$ NO, Nitrate | | | I | I 04503410 003]| M
) | | | | | |
ia [ | [ [
= Aerosols and | minerl dust rak ‘ |
E precursors Organic carbon  Black carbon | | | -0.27 [0.77 to 0.23] H
& (Mine st | | | | | |
Organis carbon Cloud adjustments 1 | | | | semmnar| L
and Black cabon)|  due to aerosals | | | | | |
I 1 I | T | I
Albedo change
due to fand Use ! ! MI | 1 | : -0.15[02510-005] | M
3 - u u I T T
2 Changes in | | | | e 0 e A
3 solar iradiance | | :" 1 i 1 i 0.05[0.00t00.10]| M
2.29[1.13 to 3.33]
. 2011 x
Total anthropogenic |
. 1980 | 1.25[064t01.88] | H
RF relative to 1750 |
1950 | 05T[029t00.85] | M
1 L 1 L 1

-1 0 1 2 3
Radiative forcing relative to 1750 (W m2)

Figure SPM.5 | Radiative forcing estimates in 2011 relative to 1750 and aggregated uncertainties for the main drivers of climate change. Values are
global average radiative forcing (RF'), partitioned according to the emitted compounds or processes that result in a combination of drivers. The best esti-
mates of the net radiative forcing are shown as black diamonds with corresponding uncertainty intervals; the numerical values are provided on the right
of the figure, together with the confidence level in the net forcing (VH —very high, H — high, M —medium, L — low, VL — very low). Albedo forcing due to
black carbon on snow and ice is included in the black carbon aerosol bar. Small forcings due to contrails {0.05 W m~?, including contrail induced cirrus),
and HFCs, PFCs and SF; (total 0.03 W m~?) are not shown. Concentration-based RFs for gases can be obtained by summing the like-coloured bars. Volcanic
forcing is not included as its episodic nature makes is difficult to compare to other forcing mechanisms. Total anthropogenic radiative forcing is provided
for three different years relative to 1750. For further technical details, including uncertainty ranges assodiated with individual components and processes,
see the Technical Summary Supplementary Material. {8.5; Figures 8.14-8.18; Figures T5.6 and T5.7}

A& IPCC(2013), p.14.
a3 2-2) X7 SAZHE
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Sectoral CO, emissions and related energy system changes Examples for sectoral mitigation measures
Sector C0, emission Low-carbon fuel Final energy demand Key low-carbon Key energy saving options  Other options
(GtCO,, 2050) share (%, 2050) (EJ, 2050) energy options
Energy
supply* 2010 2010 2010
1 ] 1 Renewables (wind, solar Energy efficiency improve- Fugitive CH, emissions control
Baselines H I 1 I bioenergy, geothermal, hydro,  ments of energy supply
H H etc.), nuclear, CCS, BECCS, technologies, improved
i | | fossil fuel switching transmission and distribution,
530-650 i 1 ] CHP and cogeneration
ppm CO-eq Ii i | | i |
1 1 1
! | |
430-530 1 1 1
ppm CO,-eq i i l i I
1 1 1

T r—r1 [rrrrrrrri TTTTTTr T
20 0 20 40 60 O 20 40 60 80 100 O 100 200 300 400 500

010 2010 2010
Transport [ 1 Fuel switching to low-carbon  Effidency improvements Transport (infrastructure)
Baselines . 1 I fuels (e.g., hydregen/electricity ~ (engines, vehicle design, planning, urban planning
from low-carbon sources), appliances, lighter materials),
biofuels modal shift (e.g., from LDVs.

1o public transport or from
aviation to HDVs to rail),
eco-driving, improved freight
logistics, joumney avoidance,
higher occupancy rates

530-650
ppm CO-eq !

430-530 i
ppm CO,-eq H
H

TTrTI Il

T T T T 1 TTTTrTTr T T
0 5 10 15 20 25 0 20 40 60 80 100 0 100 200 300 400 500

A= IPCC(2014), p.101.

(O3 2-3) #=TH =H of: oUX| X & Z0F

3 4= 7leole HHARl E4o] oM A AlA T =7 &9 Y-S 28517t

B AV A5} FRIstoA = BHAR] 7|e E4S Whdsto] o 13t
22 2ATIA FHE88-2(abatement cost curve)o] EEE 1L 9o, o]2gt H-EAS
ASARS Agshal 4523 /dste d Qo] 785 &85 itk dE =
Ackerman et al.(2013)2 (19 2-4)9} 22 2A7IA A58[834AS &85 CRED 29
= 7S

9) “This Agreement, in enhancing the implementation of the Convention, including its objective,
aims to strengthen the global response to the threat of climate change, in the context of sustainable
development and efforts to eradicate poverty, including by: (a) Holding the increase in the global
average temperature to well below 2 °C above pre-industrial levels and pursuing efforts to limit
the temperature increase to 1.5 °C above pre-industrial levels, recognizing that this would
significantly reduce the risks and impacts of climate change”, Paris Agreement Article, 2(1).
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Global GHG abatement cost curve beyond business-as-usual — 2030

Gas plant CCS retrofit -
Abatementicost Coal CCS retrofit

€ per tCOe Iron and steel CCS new build 4
60 - Low penetration wind Coal CCS new build
Cars plug-in hybrid Power plant biomass
50— Residential electronics Degraded forest reforest’mon co-firing —‘
40 {| [~ Residential appliances Nuclear — QNE??L.'.-?EA‘E}EE.‘:ﬁ] ilfl
Retrofit residential HVAC Pastureland afforestation High penetration wind
301 Tillage and residue mgmt Degraded land restoration
20 Insulation retrofit (residential) 27 generation biofuels
ol Car» full hybrid Builaing efficiency
Waste recychng
0 _

‘ 15 ‘ L 20 25 30 35 38

-10 Organic soil restoration
L - Geothermal Abatement potential
20 L Grassland management GtCO,e per year
30 Reduced pastureland conversion
Reduced slash and bumn agriculture conversion
-40 Small hydro
50 15t generation biofuels
Rice management
_60 Efficiency improvements other industry
H Electricity from landfill gas
70 L Clinker substitution by fly ash
80 Crupland nutrient management
L - Motor systems efficiency
-90 - Insulation retrofit (commercial)
100 leghtmg — switch incandescent to LED (residential)

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €60 per tCO,e if each
lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0

712E52 A, AREs 15 9 9]”]6& A5 D9HlEo] S5 B 7
&9 ‘%}*“O]“C_ 159—11(01“1%] Aok F)o| HHY F& 9n|Eh
Z]'E. McKinsey and Company(2009), p.7.

3

(38 2-4) 4% Hg M

hx g5U1834 52 B8k A kB A AAY SALA gEEE (1Y
2-5)9 o] APY 4 Utk ERE T TEHE FAR PHES BB LWkA P50 e
0% Q8| ZolE Wsiulg) EL HIS AL A& Hg gl

10) 2474 359 HA2 71240 2= 7T A RY 5ol ARt ©rA9] ARS)A Hl8(social cost of carbon)
S Hpgog AXR 4= Qlch. B9 AR ulgof st B}k ZASH A2 Helm(2005)& #E 4= Sk
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Global mitigation costs and consumption growth in baseline scenarios
1000

Percentage point reduction in annualized consumption growth rate over 21st century (%-point)
0.03 0.04 0.06 0.06
(0.01 to 0.05) (0.01 to 0.09) (0.03100.13) (0.04 t0 0.14)

2100

800

o

——84th Percentile

| —— Median
I I I —— 16th Percentile

[ ——TE—— 0
Corresponding 580-650 550 (530-580) 500 (480-530) 450 (430-480)
baseline scenarios CO,-eq concentrations in 2100 (ppm)

o

600

)

400

2100

=

Consumption in corresponding baseline
scenarios (% increase from 2010)
N
8
[ 2050
relative to baseline (%)
o

Reduction in consumption

I 2030

~
2030
B 2050

Figure 3.4 | Global mitigation costs in cost-effective scenarios at different atmospheric concentrations levels in 2100 (right panel) and growth in ecenomic consumption in the
corresponding baseline scenarios (those without additional mitigation) (left panel). The table at the top shows percentage points of annualized consumption growth reductions
relative to consumption growth in the baseline of 1.6 to 3% per year (e.q., if the reduction is 0.06 percentage points per year due to mitigation, and baseline growth is 2.0% per
year, then the growth rate with mitigation would be 1.94% per year). Cost-effective scenarios assume immediate mitigation in all countries and a single global carbon price, and
they impose no additional limitations on technology relative to the models’ default technology assumptions. Consumption losses are shown relative to a baseline development
without climate policy. Cost estimates shown in this table do not consider the benefits of reduced climate change nor co-benefits and adverse side effects of mitigation. Estimates
at the high end of these cost ranges are from models that are relatively inflexible to achieve the deep emissions reductions that would be required in the long run to meet these
goals and/or include assumptions about market imperfections that would raise costs. (WGl Table SPM.2, Figure TS.12, 6.3.6, Figure 6.21}

F A% I HolAEl AU oA 2010¢ thE] A AlA &H|S] 7S Ve, 22& Y2
AV AEERC] WE 4H] HERE UE.
2t&: IPCC(2014), p.85.

(33 2-5) © MA 24712 4= HIE

AT 50| S wWoldt Bl AHEI W WA AFAsHA 4kEE 4= 7] wizol| tharet
AA7]Al(market mechanism)”7} 2Fgotal ot A 7WEAA(CDM: Clean Development
Mechanism), AFIAE 4 3|5} WA S E5F 24714 vlE*7ZH(REDD/REDD+: Reduced
Emissions from De-forestation and forest Degradation), BlE&HEAZAZ(ETS:
Emissions Trading Scheme), B4A] 5-0] tHEZQ] do|t}.

o] & (1¥2-6)7 22 REDD/REDD+ AF49Q] 7% 4H 59 BH4 7152 28 24

THE F55he ARRlel7] wizel 7SSt -3atke] A 4do] A



Deforestation and forest degradation

Causes Ecological, economic and International
social consequences conventions
/processes

o
* largescale biological
+  land use change Loss of diversity
: (agriculture, forest cover
H biofuels)
K Loss of
.
D egaland/or Carbon stocks
¢ unsustainable
H logging Forest
H degradation Loss of regulating

function for
H water and soil
H Fuelwood,
: Suzj':‘:z;w UNFF/NLBI
H Loss of habitats
K and livelihoods

FLEG

H Loss of Processes
: '"z’as""“:” trees Loss of private
N ©.8. roa outside forests i i
: butiding) mcnrrn;:::epsubllc

AR GIZ et al.2011), p.10.

(2 2-6) AEE U

Olo

Hist YA &3 =A

(2™ 2-7)°l14 A CDM A9 90l ZH(forestation)

Common
objective

Sustainable
management of
forests.

Protected areas
in forests.

[e]3
=l

o3

9 Az H(reforestation)

Abdo] :3kE = QIA|uk, A4 $FE m2AEO] oFS W] 9t Carbon Trust, 2009).

( Activity Details for a typical project*

. Project The PDD is the key document that sets out all the basics of

Design participant ": Clarifications &/or P;%p[';x:e the project. It includes, for example, planned emissions

i corrections/failure savings, methodology to be used and justification of additionality.
"""""" “@mmmmma 7777771 The host country (via the DNA) must approve the project
Validation Stakeholder by issuing a ‘Letter of Approval’.

- consultation, validation 2. A 3rd party (DOE) assesses the project against

1 Letter of of PDD* & submission CDM criteria, and, if satisfied, issues a validation report.

! to Exec Board Validation will include interviews with stakeholders

] Approval i i

(e.g. impact on local community).

L.
'Request
-1 review/reject

Executive Registration of

Registration Board

The CDM Board officially approves the project. In doing so,
¢ it may request further clarification on the PDD plans.
CDM projects It will typically take around a year for a project to progress from
the start of its validation to registration.

o Project monitoring The PDD willcontain a mritering plan for the emission savings
. 0je - to be made. For example, it could include meter readings,
Monitoring participant in 3vcncr? ;"I:ECE maintenance needed to keep the meters accurate, and processes

for storing the data they generate.

Verifies & certifies A 3rd party (DOE) will be called in to check the emissions
Verification matl emission savings to be claimed ('verification’). If the DOE is satisfied with the
! reductions as CERs* claim, it issues a written assurance to this effect (‘certification’).
£ i |Request Authorises The official CER registry, acting on behalf of the Executive Board,
Issuance S i review/reject issuance will issue CERs equivalent to the amount of emissions reductions
Board  CERs* certified. The CERs are then forwarded to the project participant
o S and entries made in the registry. For a typical project, it will be
around a year between the date of registration and the date
that the first CERs are issued.
*Note:

« PDD = Project Design Document

« DOE = Designated Operational Entity

« DNA = Designated National Authority

« CERs = Certified Emission Reductions

For a full explanation of these abbreviations and other terms please see the Glossary.

\\Sources: adapted from Norton Rose CDM - an introduction (May 2008)

Zt&: Carbon Trust(2009), p.18.
(d8 2-7) CDM Z=ZHE Al0|Z
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11) “The process of adjustment to actual or expected climate and its effects. In human systems,
adaptation seeks to moderate or avoid harm or exploit beneficial opportunities. In some natural
systems, human intervention may facilitate adjustment to expected climate and its effects’,
IPCC(2014), p.118.

12) A& £01, BHotrlotlA] 7|1SHSIE Qlof & Aalgo] & Zog AT AL Fo digh 41g gEwet
FUYEET} 22 F7HEE A OR AU o|F 9RE 7I3AEE BAtehs A9l9] Hige] & w7Po=
2 Q7Y Bisle} o]& QIFH & 7MY 5o R AAEE & IFE W 5 Sk
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dutzlo g AFARIL M2 v 1YY o] 2ud wsfu|-g-02 A oHHUNFCCC,
2009). o=t oS 232 Hef2 715 AuE| 2 9 ARIGA| AuE| Qo] et 2 Fo=
Hohd o= Qlot. W 4kE0] 712 o] = 715t msjulgo] AluE| e meh 2 Fo=
2 5 Q7] wizold dE 501, (1™ 2-900A ARl A(a)2t 719 H3Kb) =7t gt
A LG £ AFHAE AFstelTte 289 Hoj(4A)S 29 & Sl

1l Secip-economic Change £l Climate Change 21 Benefits of Adaptation
b) With b
climate change

L

= | = .

adaptation

Total (%)

a) Future a)
1 basaling

Time Time Time

Z+&: Boyd and Hund(2004).
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Retirement
Home

Value of Activity

Climate (warmer/dryer to right)

A= Kolstad(2011), p.31.

(I 2-10) 7|2Hai0f| ME SZ=E XHEH 9

13) B8 I AT 4 5ol A2 e /5usks ) BAEel S A9E BT 5 Uk
o2 o] JIYelA] A — B i C — D2 Wk 397} olo] Sk, Teit A7 7)ol H5US
AAA B YL TRoIH LR vhet o] shekd ZelEHIPCC, 2014).
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Vulnerability

+1 -

Potential impacts Adaptive capacity
Impacts that may Ability of a system to adjust for
oceur, without moderating damages, taking
considering advantage of opportunities,
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Exposure Sensitivity
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a system is exposed
to significant
climatic variations

A= Locatelli(2011), p.2.
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71583}t A3 H WS IA HMIE Eole A, 7158 EH(resilience)s =°l=
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7138 tigh g S EolAY UAEE £0|1 HSHFE ol A S B EL &
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TEE FAZ 5 A P2 FEHolaL HFolstaL .10 ARRYA| F=of w7135
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P 71FARAL FHIE F2E Hoe ZiOlE}ﬂ 3 # et
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16) “The capacity of social, economic and environmental systems to cope with a hazardous event
or trend or disturbance, responding or reorganizing in ways that maintain their essential function,
identity and structure, while also maintaining the capacity for adaptation, learning and
transformation.”, IPCC(2014), p.127.
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(A) Our world (B) Opportunity space (C) Possible futures
High resilience = Low risk
Multiple stressors
includi
cli::;tl-cla :Egnge (E) Climate-resilient pathways p-

.. . /
(D) Decision points

2] Biophysical stressors
[7] Resilience space
[ Social stressors

(F) Pathways that lower resilience

Low resilience i High risk

Figure SPM.9 | Opportunity space and dimate-resilient pathways. (A) Our world [Sections A-1 and B-1] is threatened by multiple stressors that impinge on resilience from many directions,
represented here simply as biophysical 2nd sodial stressors. Stressors indude climate change, climate variability, |2nd-use change, degradation of ecosystems, poverty and inequality, and
cultural factors. (B) Opportunity space [Sections A-2, A-3, B-2, C-1, and C-2] refers to decision points and pathways that lead to a range of (C) possible futures [Sections C and B-3] with
differing levels of resilience and risk. (D) Decision points result in actions o failures-to-act througheut the opportunity space, and together they constitute the process of managing or failing
to manage risks related to dimate change. (E) Climate-resilient pathways (in green} within the opportunity space lead to a more resilient world through adaptive leaming, increasing scientific
knowledge, effective adaptation and mitigation measures, and other choices that reduce risks. (F) Pathways that lower resilience (in red) can involve insufficient mitigation, maladaptation,
failure to leam and use knowledge, and other actions that lower resilience; and they can be irreversible in terms of possible futures.

2b&: IPCC(2014b), p.29.
a8 2-12) 7|123|=4

pAEr e & 7]% S0 His] H8shs Ak 7]-7—&‘ﬂ 43830 S8% a4t & 5
UTHOECD, 2015). A3} o] A Het7]-2 olH] 1T "Hﬂi 3
ofg] =7E0lA AAlz 7|1SHEHeR Qg 7]6 Adse Bo
2014). UNFCCCOIME FHI=g tdog 71% Ado] bt @7]%o|1 é&lﬂ(ﬂ il ‘3—!
5 F8 EF07 o= =7H4-80o|PA P (NAPA: National Adaptation Programme
of Action) 8-& A dstal Ut
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A7 =47 @71
8 7 AYA, 44, s, H7l= & ¥, 1%, sieH
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SYNERGY

6. Impact analysis and monitoring: the metrics and the
necessary indicators

3. Strategic formulation
and implementation design 4. Financing and 5. Resource
development including  — resource — utilization and
institutional designs and mobilization implementation
participation
I | I

Progress towards synergy

1. COMPLEMENTARITY:
understanding the —
cobenefits

2. System analysis:
understanding the context

Zt&: Duguma, L. et al.(2014), p.427.
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A5 289 AA Wt ygo] ZFtE|ofof gttt F2] FZoA 2AVEA A=t 715}
289 AAdE AESHL AlEstohe A2 ARG 30l Qlof BlAFE £ Pl
A B =2 7 Ath FAR R HAANAN A5-48 A dETeEN A5-4
A ARA9] dlits Hep Ao ® SET 4 Qlnh
A FARRA IPCCY A 43R TA(IPCC, 2007)014e 253t 282 Al
3t Hx 9] HHchapter)& EFISHL §loH,17) SR IA(IPCC, 2014)94%E AU, 41,
YU 5 2oFd AolA FHAS HIE A5-218 AA0 T3t U8 (L 3-4)llA AlA]

oo} o] EZHA7|IL k. Tt ol AR (Natural Resources Canada)
ofjA o | A Fzof thet A& A-g AART xS LXISIATHNRC, 2015). HA|F9]
B4 A E Do W3t =7 HAaAoA 53t 289 AAE FE5HtHLocatelli, 2011).

i

17) IPCC(2007a), “Inter-relationships between adaptation and mitigation”, Chapter 18, WG2 report
to FAR of IPCC.
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Table TS.4| Overview of potential co-benefits (areen 2 s) and adverse side-effects ( ) of the main mitigation measures in the energy supply sector; arrows pointing
up/down denote a positive/negative effect on the respective objective or concern; a question mark (2) denotes an uncertain net effect. Co-benefits and adverse side-effects depend
on local circumstances as well as on the implementation practice, pace, and scale. For possible upstream effects of biomass supply for bioenergy, see Table TS.8. For an assessment
of macroecanomic, cross-sectoral effects associated with mitigation policies (e.q., on energy prices, consumption, growth, and trade), see e.g., Sections 3.9, 6.3.6, 13.2.2.3 and
14.4.2. The uncertainty qualifiers in brackets denote the level of evidence and agreement on the respective effects (see T5.1). Abbreviations for evidence: I=limited, m=medium,
r=robust; for agreement: I=low, m=medium, h=high. [Table 7.3]

Effect on additional objectives/concerns

Energy Supply
Economic Social Environmental Other
Energy security (reduced exposure Health impact via Ecosystem impact via Proliferation
to fuel price volatility) (m/m) Air pollution and coal Air pollution (m/h) and risk (m/m)
mining accidents (m/h| coal mining (I/h]

Nuclear Local employment impact (but N g (mih) 9 (i)

replacing uclear accdents and waste Nuclear accidents (m/m)
uncertain net effect) (I/im) ~

coal power treatment, uranium

Legacy cost of waste and
sbandoned reactors (mih)

mining and milling (m/1)

Safety and waste concerns (r/h)

Energy security (resource
sufficiency, diversity in the

Health impact via
Air pollution (except

Ecosystem impact via
Air pollution fexcept

Higher use of critical
metals for PV and

near/medium term) (r/m) bioenergy) (¢/h) bioenergy) (m/h) direct drive wind
RE (wind, PV, - oot Coal mining accidents (m/h) Coal mining (I/h) turbines (r/m)
concentrated cal employment impact {but Habitat impact (for some
solar power uncertain net effect) (m/m) Contribution to (off-grid) hycro) (m/m)
energy access (m/l] N
(CSP), hydro, Irrigation, flood control, o (m) Landscape and wildife
:_““e"“?'- navigation, water availasility (for Project specific public acceptence impact {for wind) m/m)
loenergy, multipurpose use of reservoirs concens (e.g., visibility of wind} (/m)
i b Water use (for wind and PV) {m/m|
replacing coal and regulated rivers) (m/h) § ) mfm)
Threat of displacement (for Water use (for bioenergy, CSP
Extra measures to maich demand large hydro) (m/h) e
geothermal, and reservoir hydro) (m/h)
(for PV, wind and some CSP) (r/h)
Preservation vs. lock-in of Health impact via Ecosystem impact via upstream Long-term
human and physical capital in Hisk of (O, leakage (m/m) supply-chain actvities (m/m) monitaring of (0,
Fossil CCS the fossil industry (m/m) Upstream supply-chain storage (m/h)

replacing coal

activities (m/h)

Safety concerns (CO, storage
and transport) (m/h})

Water use (m/h)

BECCS
replacing coal

See fassil CCS where applicable. For possible upstream effect of biomass supply, see Table T8

Methane Energy security (potential to Health impact via reduced Ecosystem impact via reduced
leakage use gas in some cases) (I7h) air pollution (m/m} air pollution (I/m)
prevention,

Occupational safety at
capture or I p
treatment coal mines (m/m)

Zt=: IPCC(2014), p.72.
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Ayttt e FoMe AAF R 7|FH3MIEE 7|5 (CCEMF: Climate Change
and Emissions Management Fund)& +5tal Sl=tl, siig 7129l 244E A2 24
7HA AEARIE 7150 AZARIC] AR E AL QY. 715 F AR AT A7 AEE
F(ATE 109F & ol ZARA HiEAA9] 9 BAU tiH] HiE 991 12% A4)E 245t
A 55t 7190l s Ha(5ge/E)oE AYE L ok, e = o2T Al g 59
" BAU HiH] 7007t £9} 2A7IAS Sl glor, H3E CCEMF 752 F 59
FE{O|THNRC, 2015). CCEMF 7152 S8l CIRAIAL Q= A dle (& 3-2)¢ 2.

(E 3-2) HUiCt BHEL = CCEMF 715 & Al

SMIIA U5 DRHE

A3 A7) CCEMC #H&= At AL
Suncor Ener Wintering Hills
A A A Inc 8 9,201,063E% Battery Storage | 18,410,000€d

Pilot Project

Organic Rankine
YA TE&FY Devon Energy 1,951,581€% | Cycle Waste Heat| 5,850,000€%
Recovery project

7|5H35 MS DaME

AR ik i CCEMC HE ek skl

Foothills Research .
Tree Species

4 el Institwe / Tree |5 000 000ea) | Adaptation Risk | 3,000,002
Improvement Manasement
Alberta 8
Alberta Biodiversity
o Biodiversity Management and o
BETF . 2,400,000€# . 2,4000,000€#
Monitoring Climate Change
Institute Adaptation
Alberta Innovates SSRB Adaptation
zopy wrrm mg | Erereyand )y g pooae | 0 Climate ) 40,0002
Environment U Vulnerability A
Solutions Project

A& NRC(2015), pp.43-44.
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gt A 71 A

st 73S R A9 7139 24, Bel, B4 QL £9T S U AP1TE

AYT a7t Sl ofuf o] 7]FollA AEARAT A-SAIEE SAlo A AL
At 2SAIES] AP AAA R 1§ FEsid 4 ok ez SUolMe A 2R
KfW(Kreditanstalt FUR WiederaufbawollAl &47kA &3} 71 5815) 2-§AHE BAl00
st Qlok. Kfwe] 7]19:st 9 gAY o4k 2014W9] A9 °F 7.49 FEAoH

olo

i ZS7Felal Qo KEWE 20149 olAke] Al X (47%)E AN ARSgloH, &
AFof| ARR3F o ARS: oF 13%%THHarnisch, 2015). 3HH, KFWoA AR8SH= 7122 (1
3-5y0] YEehd vie} Zo] 33} wizte] ExE 507 RAEL

o

Source of financing

e.g. RE projects Project financing

EE- and RE-financing Structured Funds, e.g. GCPF

Promotional loans
Development loans

loans at IDA and standard terms e.g. adaptation projects,

capacity building, REDD
Public
funds

Performance of partner countries and viability of projects

Market
funds

Concessional
funds

Z}=: Harnisch(2015), p.6.
(d¥ 3-5) 5 KW 7|13 =4

o= FHEP(AE 01, U2 E= EF AP HolA 71583} 75
gt Belste] AS WYSHES: s Aol shiel Wele] B 4 SIcki AQe St
18) #1 & st &2 A= EDCF(Economic Development Cooperation Fund)ghi= ]z F27|2

< WS Jrt. 201497H4] 5,6729] 9 AP oH wE, A, B, oiA] £of o= AU,
EDCF 719] 90% ol A% &9a22 2AHL lon, 7|87 7Iee-8deFAlz 2785



7t oI Uil AW 4= Slck. FHARIY A9 1% @ A 71 A @ B,
ASA A, 22| ASARE A9, 117719 7159t 25 JIEE AlE 5 &
2 Qlek. SQIAIRIS) A9 A o] 7| 3ust HeAe A Sol e 4 itk of
Hslrte 71l et HES APgslor s 7] 29 B B0 Be e
Agdliof gttt golatele FAIARI 7159 AY ARdE AL otk wiEsiH 7Et
712 80| T3t YuARFS AA sl AThS 4

£ vheisia mUEe 2 9EMRY) A% SE vhesior st

o

ol

T

09‘5
Ol'
_\,‘L
t
<t
)
e
2,
i
e}
)
oM
We
o>
2,
i)
N

4. NEH £

re

A
=

1~

o

7). %

of

ofN

A2 A EEo] Aol FAG Hok oA, 44, 44, W71 Hobt Urk.
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grhalo] Bastch EIF BEAIL T Aol ol B EA9 FEAS 53] AAS)
of 71538t Hgo] THHOE JFL vAA ek Wt ofS %OFOHH-E A8 Al

7153} Aok L ﬂiow_ ke Sesto] FHY By
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1) AT TMIESOILIR] WaA QIX| A%
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Qlchhttp://www.edcfkorea.go.kr, HAAY: 2016.4.20).
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éﬂ A ol e 5 FHOS B 4 ge), ik Sole RS Al

(J8 3-6) EigfE 2™ MM

2) |718 Wrig M2

714 H7182 7714 w71 Hlsh BeiAl] vAs ol B 27 hieo] 443
w7t st B3 AT Be BofiEe BP0l HEHCHY 5 2471471 Hied &
o] SAZIA g Ajghe SHAE F835It FZols 714 HWrlE Ade A4
Al SAZIA HiES BESHH(EIS), JAES A0l BleAd 8340k B e
Eol=(33) AlElEel 7L . (1™ 3-7>ll AR ARIMAE o]z’ AlE S5

A|GAFRle) 450] SISt 98 7o) JhAdEE 5 A8 HEel Aok 4 AKAyer and
Hug, 2009).
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Mitigation

Expansion of the Existing Bulta Compost Plant
Additional 50 ton/day will be added by increase the
operational efficiency of the existing compost plant.

o URBAN-RURAL

& e Ongoing Programmatic CDM
* F O using organic Wastes of Urban Centres
.‘, SYMBIOSIS b'ﬁ el (Phourashava/ Municipalities) throughout Bangladesh
. v k. (in 64 Districts): Pilot Phase Fund: Government used

its Climate Change Fund

Upcoming Programmatic CDM:
Municipal Solid Waste Management for Least
Developed Countries for the Asia and the Pacific

Region
DOt ] 100 tons/day (phase)
Employment Creation 800 nos (compost plant) _
Organic Waste Recycled 700 tons/day 100 tons/day
Production Capacity 50000 tons/year _
GHG Emission Reduction 89,000 CO2efyear 12,000 CO2e/ year
Land Saved 2,81,050 m3/year

Save DCC Annual Expenditure US$ 7.56 million/year

Z&: Sinha(2012), p.9.

Q8 3-7) {714 WriE M2 MY Ak

3) 2=t

AEFE9] oUA|LBE ZA] OR8] S719] Sa9 dllo] Hal ot AR AHee
HIRS A9 2AVEA S FR9 g2 FE2 d= ouAead] FHd &St
UEHAZA], 2015). °oleh Best] A5 ARHE FReToz =Pt . S/4f=9ls
3 22 @ FhE S0l oA B Y & 9doH 2AIAE FT 4 At
EQ S0 AR EE AlEE FE AL AEY MARE Alsshe 9 715
o} 237155 #3Y & At E3 ZAGH RIS Ak AdE 7IHE 5 Ak A9
HHElo] 9 71518} i3S A 8 A F e SASIE AlFekaL e, (OH
3-8)0llAA™ 1990 &4 o] S35t A A7h FdHor FUIstal Sl
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Figure 2: A traditional roof (left) and a green roof (right). Green roofs

provide rainwater storage and heat absorption, resulting in reduced strain 1970 1980 1990 2000 2010

on conventional stormwater infrastructure and more insulation from Figure 1: Graph depicting green roof growth (mz) in Basel, Switzerland from 1970 to

incoming solar radiation.” 2010; including the first and second green roof subsidy programs held by the city in
1996 and 2005, respectively.

k& NRC(2015), pp.73-74.

(T3 3-8) AQIA HIY Sak=st AR

. &g 34 Fof

A2l A A EQERC] 2-80] 4ol Hi= Eok=e AN, 1, A% AR Eoprt
Sth. ol2iet opolHE A AlRlo] 2474 el plAlE Jere WEsk oS B
A ETHE Aasen S ol wavt ol et Hg A1) Aol JTHs
of diet Forge AESIT 4EUbS Ssfor Bk

4GARIT Lk 2] BAS HolFE S o AHIE 4SHA(EbA
Ecosystem based Adaptation)o| It} Aei7|8t 2342 (g 3-9)7} e = A A
 AEHA ABIAE B-8sto] 7|5t 232 Ay or 2stEe AFolRl & 4 At
(CBD, 2009). EbA+= AJejA| AHIAE B8t A4 Ao| Bz, HEAS ZdskAY H2gt
the SHolA] %’27}/\ e —4 A 2 BEESER) A2 Bo] Sl EbAS
Sl 2A7IA HASolge

A= A9 E= Al %ﬂ 3919 71993} A gAES FED uf eV 28784
a2 A& &= St} o9} At UNEPO|A AJei7|5t &-3783 7to| =gl vl Esial
U=l FAAL A A ol st AL & U2
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FbAS] Al % Shbe otilol A7hSoA L Wam Rl slgto] sk Aue Bashe
A7} @eHayers and Hug, 2009). S50 okt HA1e WAE B ohjet eAkAg
F4he 715 23 9] wiRolth. ol R SAo] W HxE B8 4 9
Aol7, olg 95 AEAAE B8 4 9L Aol

o

Analytical framework for EbA measures

Ecosystem-based
adaptation measures

GHE emissions f———(restoration, conservation, sustain-

Driver able use of ecosystems)

Response

4 L3

Current and future \
climate change )
Pressure ! Vulnerability
s o ! of the
Drivers o I socio-economic
biodiversity 1 system
loss -
! Impact

5\9‘@
9,0:‘:24\0?'5
Ecosystem state

(vulnerability, resilience)
State

Analytical path, effect
chain within the systems

= P Decision taking
me- nfluence of EbA measures

A= GIZ(2012), p.2.

(22 3-9) ME7 |t XS R IHy

U537 4go0] FEOR FaT Hopri S 4 opt 9 4 itk olat Hopel
o

¢
B
:
>4
e
i
A=)
(ol
off
jal)
il
o
aQ
=
@]
o
=
&
=
=
ol
o)
%0,
i



AYE B HATRAYL Ao] ABTRe HAFSTI5S DR LUTIAE dEH
Agdole, F7h402 olo] tiet A4e WEgAAUOR QYN Zot. e Bt LA

=L (a9 3-10)9A AAE vle} Zo] IA ZH(afforestation), AR (reforestation),
A1}ty H1A](avoided deforestation) =2 E3f @A 4 ot 3t AZH9 AHL
WS AlEAl Ao 24 7120 Hlsf 247FA SahE ole o, Auty] A=
AHRTE F9 Folg 4= Sl S &4 URIok: Wlolth Atekagpet TS

IAFOZ QAN = HAQ AFAH WA e 2= CDM¥} REDD/REDD+°] Qlth.

Mitigation and forest: Examples

Carbon in
. the ecosystem With reforestation
Afforestation
and Mitigation benefits
reforestation
(e.g. CDM) Baseline
’ " (e.g. pasture)
time
Carbon in the
ecosystem Conservation
Avoided | "TTte-ol ,
deforestation R Mitigation benefits
(BELhERE \‘\\ Baseline
(eg. deforestation)

time

A+ Locatelli(2011), p.2.

(33 3-10) AT 2714 4%

Aol Alsshe |4 7152 (O™ 3-1D3 Zo] HgIditt. o] F #A EoV]%,
n71% 2875, F3 Uit Hev|s 52 7153t 2390 3lof $2e a4olnt. mEhA
AHE S BREFTARIS ASARIT AR AR Rl Jlot Iiell A At
L/} getol digt ApAlRE 82 AldgelA v Aol
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m forest carbon projects reported on climate resilience benefits
COMMON METRICS TRACKED BY PROJECTS:
Few concrete metrics tracked for climate resilience
Count of Projects Reporting Climate Resilience Benefits by Region, 2014
< > &

ﬂ‘ Eamed inc

m protection

bitat prof

Source: Forest Trends' Ecosystem Marketplace. 2016. Not So Niche: Co-benefits at the Intersection of
Forest Carbon and Sustainable Development.

ZAt&: Ecosystem Marketplace(2016a).
™ 3-11) LEO| MEN 7|5
a5 8-S o
E59Y Aol

48% &

TP E Adeks ARIT nEV IR 2R o R
2 AFE D Yk (I 3-12)% WAF] Ay Ao

AR

5% 25

: ;
Z}&: Matocha et al.(2012), p.110.
(a8 3-12) HA|Z 7]
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F< (OE 3-13)004 AAE Bef o] teftt 7152 Alith. E5dPS w9 ol2et
152 &84 2A7IAE 455t 429 713HS} 455 v 7ol & & o
SUY9] Bt W AFE0IA HalEo] itk o]F S°] Udawatta et al.(2011)& T
AH SsAYd FRoA BATTo] 11~41% W2 o2 HIFPOH, Verchot et
al.2007) ©dHZ ©AagaEo]l 10MgC/halldl Wi £5dde] Sagsd
50~75MgC/hazial Hgie}, 3t B AFE0A S5ddE 33l 7153 EHo] =oA|
I A A tifAo] EHEE 7oz B 1ET QltiMatocha et al., 2012).

N

o, ol

Figure 3

Riparian forest buffers may potentially provide greenhouse gas mitigation by reduc-
ing nitrous oxide (N,0) emissions, enhancing methane (CH,) uptake, and sequestering
carbon, as well as contributing to bioenergy. By stratagicaﬂy locating and redesigning
this practice, additional services, including climate change adaptation services, can
also be derived.

Beneficial insact refugia
Wildlife corridor

Biomass &

harvest

Figure 4

By reconsidering traditional agroforestry practices, new approaches, such as water-
breaks, can be designed to meet the evolving challenges of climate change.

Waterbreaks: Adaptng agroforestry plantings to climate change

Majon TIoading events, SUC as e 2011 MISsoun River f1000s, may INCrease In frequancy
under climats change lzaving behind { ¥ Stefan 2007)
(Photo source: USDA NRCS). A waterbreak s a system of woody buffers located in agricultural
floodplains to manage and reduce impacts from flood events. In addition to providing fleoding
‘senvices,waterbreaks may also provide other nonflaod and climate change services.

Major Flood Flow Major Flood Flaw

A& Schoeneberger et al.(2012), p.133.

(I8 3-13) Bi5YY Tl



Sedde A8 Hsiie A Eeddel Eaxfave FIOrE 5 Sl WS

A 871 e} vl=oA= sHE(Department of Agriculture)ollAl S5AH] a7t

g =

A5k & Qe COMMET-Farm olgk= 28-S 7idtsto] &-8stal Q1o (Chambers,

AN

2013), HUttoll A= 5 A& F (Agriculture and Agri-Food Canada)oll4] Holosg= &
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nagotiations on mitigation Imgﬁamhags ﬁrm Change Fund
1 A o P I o
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68 7 21 58
AAS3
REDD+ 2 A7 Y
28 33 17
eIEEE

Climate, Community
& Biodiversity (CCB)

34 4 5 27
At&: Bcosystem Marketplace(2016a), & 14470 AF oAy HERA AIHFE SH 7Hs).

Gold Standard Plan Vivo (ZHo) U]‘?_:é)

G 4-12)004 AbgiaAllo] AW 7|5l 23 amto] thet Anke Aurd, 7079
HRAE % 487) AN ABTIHY, 46710 Al 2EBT, 44700] Aol B4

APA £02 e s HaAdlde 54 ArdgaArdel tis) dVdEe s a3t
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A H R AHTHAIHAY AR tiet A= 5] ST 231 QItHEcosystem
Marketplace, 2015b). # 0] Az|EYo} 5 AN AFRtaA A E o] Aol
S7FotaLl Qs FAIARE, @AIA] A diFZo] A SAaAPFolA o]FX|aL Qi

AP Aol A AR AT S-S A Heide 247 B SAEEIA AT
B 0] AFARIS(Third-party carbon standards)& ES3dloF gt} o= ARERAA
Aol FHe] aute] Fa/4o] FAEUA, A5avE Adshs ©94aET #E oo
SHlS "HIsH] 913t 15710l /NEE U H, g ASAIIES] AT A7t S71st
AM|o]tH(Ecosystem Marketplace, 2016b).

SaARlo] mE SHY JAS7IE SR WY FHol weh 24 F R R
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3 2 oIk Shie 71& Q571%0] §7 A1) ol fale] Tt M) Q1571ES ol
2718 (labeled)ol L, THE s W7t HEER TH0) ASEASS Jesle] 7 2450
dhat E3telg Ak A B(wrapped)elc. o] F 744 fgo] wet Ad AFEEY

O
o
e AESHL NE AHEA dF57IEC] gaTd U ARVl vAe 9%

o,
e

M
1
_O|L
x8,
o,

F7182 7129 =4 ASHES E53 ARlol 3 HY avfe Zedshal Qo= 22 7t
& QISS F= 7ol & & Stk F71Y d5VIedle
Biodiversity(CCB) Standards®} Social Carbon 5°] Z3HHt}. ofstofA= CCBE 42
7 371 U578 B4 B IS 245 Social Carbon F2 AAAYHA] AHd
AS= Fsl 7/MEE 710l 20169 7 7I% Atdlwokz ASH A 7ie7F & 1710171
Zo] & AFe] EA oAM= AlLlstTt.

CCB 7152 200540l A& 7Ha=|glom, 201349 1280] X #HQl A3xto] YP=
tt. CCB 7|&9 #5442 /iE Aetadaiardde] vkt 389 avks Bristo] AdQlsol
"G5k Zolch

Climate, Community &

o



Verified Carbon Standard(VCS)= REDD+ 5 AHH& ojua} thofst Hofo] zpakA et
S2AEARY] A5a9E S5 U452 Fofshs t#Al =4 g§aHEeld. 20154
71Eos AEA g 2R AR oF 50%7F VCS A5AHGl sfgetet. VCse & A
22.3 MREE 5 oF 46%°1 3Pk 10.3 H9kEo] Abgleka i aiabgiolH, VCS 15 A &
F7H0 2 CCBE U2 AR oF 56%= AFA|SITHEcosystem Marketplace, 2016b).

CCB 7= ARIA} AlESt B4 871E B oE JHe oiE washe 202, AlFR
w0 EE 7|5l AGALE], e 5ol ZET PR ZeAETE AljYH7| it
Sof WYsk= RIS wsle] $H| o i 7|&sHe S slal Qlth CCB 7Ie= 952
4 Q= AFdR-3olli= REDD+, 29, 4AF4 Y 5°] ZFETHCCBA, 2013).

AUFS 3HY 4 HHEC] ASHE Ul 71FHS} I HIHI= 25 48 T3
o] = AL, Plan Vivo )157|&3 Gold Standard 91571 50l o] 53l igztct.
Plan Vivo Q1571%& E53 AR 201549 7|20 AP gAAo] oF 2%21 0.86
HukEolt}. Plan Vivo Q15E E53F A9l AT 201449 thv] 124% S7H=t
(Ecosystem Marketplace, 2016b), o= =A| 402 S5 A(agroforestry) 5 7L A
o T ARG Y] 71 F7sk= H 71Q1%H. Plan Vivos AFEEO9E 28
7R 710l ARIA| BEARS Al 2] B7IRAS 71l A E A9 E4A
< BYsh= 54 23 UtThe Plan Vivo foundation, 2013). E3F BAaA 4= 9]
00% o= sfid A GAtR]o gsfioF gtk 2L e AS7Ie Bl of 7MY &
2foldolgtal B 4 UtHEcosystem Marketplace, 2016b).

Gold Standarde= 20039l A% 7RTE UAITE AFFEAGAANY] 15 WSS 20134
of] A =AUt A5 A ARlA Fdt SF4] JFOo R FEET, TRAE JHtos
7} B 5 %9KSafeguards)ol] gt AAAE P2 o0& FLAE o] QJtHThe Gold Standard
Foundation, 2013). Gold Standardt 20154 7|02 HA| AP ghAAR Ao
oF 19%F AHAISHAIEE, Gold Standard I5AN 5 AFEOF AFdH[E&0] 1% H|Tto]7] wzo]
AFRIERAAA] A SRS ofZ]7kA] u|eFsittal & 4= JtHEcosystem Marketplace, 2016b).
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“Without-project” z2AE 75t Z4
A B 73 A HEARL S 3] 29
‘059 A 134 ]:}Fiiﬂ hLO;H ]—'&;]'o- 7|53}, =
CCB A3k ey 715 W3t A QAL A AL, BETHF YR A9
e AETHdd TEste] 7 el REDD+
“Net-positive” &7} =% AAYAE
“sustainability hexagon”
37t
Social ‘149 REDD+ | 67 B715 5 ZR2AE |7 (7Y 1~07HA] AF0E Z4
Carbon |Q15= sl 7 | E4d0l wet 371 35 Ad | Absle] =l ®d =% | REDD+
- B4, BETG, A,
A, AR, AHAL
AR s i
19979 A <13, AF71E DRAE 7|9to g B[t 23
Plan Vivo | 139 #EF | - SaANRR 60% | olEAw, o YA | T
FHlo|E oldE N9AE T AR A
- B2 A 5
ZZAE 7|4t
« e H S Z3HSaf d
Do-not-harm”%§7 aif; ;g;}ar )
- ARl =229 T - 2o o
. " = - 523 QiR
Gold | 4Fgl ol JHE. |- FFA: ZRAE WA T L 7L o) e 23
Standard | 134 AT | Zx 10% ol ABTlepy | T T e =T
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ST G 49 27
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s9l0] 3% ofn] ARIEEC] FHOLS Teld Baszo] sl AT =), ApUA
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1Y AoT A ]-E] E]{Ecosystem Marketplace, 2016a). & &8l & 4 Y= A

AFRIEOR] A9, A0 QIg FHO|o] WAlolRT} AR5 FAHS ikt

(B 4-15) ¢=9¥ VCS % VCS+CCB " 724714
=49: $US / tCO,

T 2011 2012 2013 2014 2015 Gt
VCS 8.5 4 2 3.5 3.2 4.2
VCS + CCB 9.1 7 3.8 6.2 4.8 6.2

A+&: Beosystem Marketplace(2012, 2013, 2014, 2015a, 2016b)

26) 2005\ #|2°] CCB H#zo] /i ol FA7HA] 1009747 H= iﬂ‘Eoﬂ CCB o] 2850 ko,
o] 7ket 40717} H= Z2AETL AFHIATh ESE A AlA| 40010l 23 ARJINY A3} ofo|SHE &
gols ARHAO| CCB EEo] & 3Itt”, http://www.v-c-s.org &
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2011~2015199] 22 549zt S 7HAS AW EHE VCS $412 £ 3.2~8.5922 ¥
oM 7+ FAgstalon, CCB7E 7 oR 12 JAO 79 3.8~9. 192 2] ¥ flelA]
7HAE Bkt & A 9] 7R drdEE 719 Aol AR A&A o7 whyst
AOE UEhdt E3 VCS BT ARt ARlS] B £ 571d Hat 4.2€71E, CCB7t
HgE Aol B9 £ 5719 Bt 6,289 7HH0E AEHH. CCB AoR qlgt
IR ¢ FAFHOR oF 45%9] HA| e 7H Leu|do] wsiA A Aol

wh FU) Al 2 A Al

AR RO FH)S e A] el o] wiegelo] Ao AHI Gl AL
S5 54 SRR G 0] A0 AR Lol Ak 17 A4
OITh AFEEC] A9 WA AW AAAle] 4ot 27t mljstel uiEE A A
AR 8 B3 7Rl et S1o)7h EA8) gk Webd E ATolAs Akgl] geld 7
£ Wigst] g8l Almsl £ 71 S g o Qo] e ﬂio} SHEES - CR T El
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9] AFEE L Ad/t BANFUES BEItol FF T AL A A A FHL
E8HOR WIS AT P NS =B

Stewardship Council)oll 9J&std 7|2 =y US54 9] FAetS &0k, Fo TAKLNE
Ol = TH(PEFC: Programme for the Endorsement of Forest Certification
schemes)?9] AAE Gl A&7Hse ARG AAl 52 913 F=oloHAA, 2015).

0% SH+= AR YUSH YAHE AAHF-5R13(COC: Chain Of Custody)o.& 24
o AAks A FEE0] 4 ARl FAIA o A&71E0H o] FofA|AL J=AE BIISH
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o= JATHZQRDS /N5, @A= PEFC 9AE 93 Al AlAE 58 34 Folth
(Hu]d, 2010).

£35], AFTHEQD N0l AEH(2014)2 REE T2AA27) 7]3E9] dfQ]AH
2 PEFC A #5& E8olo] I3 AHFFATEE /NES A AR E(Pool)S <(H
4-16)3F ol AAIsHAH.

B 4-16) ot=d MAZFUS7IED el AEE0F SH TIE
(@91 &2/3)
Ecosystem
JIF 9 XES (PEFC / ARA E'e&%fg)a" Ma(rl;g’;%l)ace (ZCOC%)
AP A F AR ARSo9] 7o (12/30) X X X
AFRBEAY] AR 9 g §A 2 357 (12/20) X X X
AFY] AL 7159 §A E 571 (8/24) A ¢ X
BEGFIY 44, Bd L 34 (13/29) ¢ @) ¢
A BAZIS(E, EGEA 716)9 §4 2 F3 (5/12) 0 o) o)
AEAAE Hole] fA & 7 (14/23) o) o) ¢
WA a0 &5 (2/15) X X A
g ARA20149)S EHE A2 AL
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23 | JIE | MEIIE X|E AE
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(B 4-17)9] A&

Qx| 71E | MEIIE X|E s
o1 A7 2 = gase O] P 2FE 5 H5E
ABETIOFA H| 2 AR otz HlEo| weh 0~1Ho R
e o ; e o e HZ8H0% 0”8~ 100% 1)
o de ©-2 (A ot Hla) 4 04,
° #4: 0.25%, 37k 0.5%
Beh | el |Widy A0 ARG W o wgsHA ke 17, WA 0%
La oz |© 2UEE AT e B4 (S 2R 95 A0 02 14,
= AS 2.1~10%: 0.5%, 10.1% °M: 0%
. © AIFHOE At FRH
8744 H ol

g4 JS Eol7] A3t 2A|UE 04, EE 054, &3 14

3 9 XX o3 fr}

F 71 AEH Haixel et 8olet gE A8t on, dRbA]l 84 ouoks tE & U U E
AESHT G3M3E vlasty] ofFANE 25 A 9] A9 1tCOze A5l 2F 8,0009(1025E8)2] Hl-&o]
A9% A0F YePH(Green and Minchin, 2012)

AAm: AFA(2013, 2014 EYE AR ATA.
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A o SAFCNA 5) S 4B F7HECRE BBTPY 94 2 SARY] et ZBH
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A= 712 BAESY A% 23 WEEe] AU WANCE AT 4 ot

ol 2 FACE BT, AT £ A ASTH: 71E ARE BEINE FFOL AR
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TEE Jut PHES 53 75 AEH oA, VCS+CCBO AHR(&d A7t
30~40% =l siFshs F7HQ] A=ADE A8 o Akl 7Pttt 3719 ISE
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7t A8

L 715Hskel TS AFA4] F240] FAV|TE FHCE HAF FREIL Qo
FHF o2 UNFCCC(2013)2F UNESCO(2012)= AEA|Al9] &80 T35 HIAS U715

29) HulA 9J(2014)= AFgAR AMAQ] QAIE R 4tk 714 SR A HZ JAEIRE AFstT low, 1
A7NE AR AESQ oA} viEd A7HE 719 Afol2 Aolskar it

30) o714 AAFE B2 2o Tt B Ari5go] 271 AT, 2 AFollAe AR A4 AfElE
7H4E E85197] 2ol CVM, HEREA 5 ARl Rt HOl risAdo] kil westoiTt

31) ol A9 8 Y82 2016 71FHeL A&7 84 FAAAARIA Ak, 2016.6.29)004 LRt
AHEZS HEF B2 Fojg] 4 BE HojjA A=
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om, IPCC 62 HiA o -3X]4o] B3t H-go] 52 2= AYEI YrHFord et
al., 20106).

Mg =7FHeolAE v, AUt 23 52 SHoE AEA49 $840] FxHI Slo
o, A7 7HE0lM e AeAAE B8 71 HSE ASARE Stk itk AR R
Hutte] 39 71598 A = A9 Al A] AEA4 2] &8-2 oF3lstal 9o,
n]Z2oj| A= 7135} 9 E7HNational Climate Assessment) A] AEX|41L 88571 Q)
HMaldonando et al., 2016). AEAAQ] WaExt HgE o w= AAAL dHEH
(American Museum of Natural History)} &A1 4l0] #gt =4 HZAFLS N2 =
it UNFCCC(2013)°14= A&A140] &85 3571 AElE A=, AeAA A
T (38 4-DolA AAE DA 5 7158ET FHd B7F dACIA S84 s EEEHY
Ues AR FAE

Available tools for the use of indigenous and traditional knowledge for adaptation

vy \ 4 v Y - v
Observation Assessment Planning Implementation M&E

—’:__"_"_: —

Cross-cutting practices and tools (e.g. participation, rights, gender)

& UNFCCC(2013), p.14.

(O3 4-4) TAE 7|3Hst HMSKA 28

AEAAL A @ 2 sA47ko] e, Aoz BEsto] A GAE7E AdE E3
2 7BA, Ade] & Aoy 5keE oJulsttHBerkes, 2012; UNESCO, 2012). o|=Jst
HAEA AL o233} o] -2 4 QItHUNESCO, 2012).
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715315} EHAE 719t FAS Yol T Qo] & FFS HXIH tEA R S
Cojsta(Harvard University) Martin Weitzman W<+ 7| 3H3s} E844o] & ¢
(fat-tailed or deep uncertainty) 2A7IAE 7=517] 95E A &89 (willingness to
pay)°] §3t5| Atk 22 A 02 FEFHWeitzman, 2009). ©]e} #Esto] 75145}
AASOM = e 5L rEo] ZPE T QUtiNordhaus, 2011; Pindyck, 2011;
Anthoff and Tol, 2014; Millner, 2013; Hwang et al., 2013; 2016a; 2017; Horowitz
and Lange, 2014). Ad & Hwang et al.(2016b)< (HE 4-18)3} Zo] E&AAof ujzt
2| 4o] A7t 24 Db o USS Y BF QUnh dRb o= VIS AHA| R oA 2|4 9]
SaAE 715 3A M g ti#shs Go= ofsid 4= Atk of= gt HollA (&
4-18)9] Aite E8HAo] 7|1EHs Ao nle o] AT A= A2 nFtth

(H 4-18) SN0 2 %X ERAA|(20159, US$/tCO,)

e AHEN =24 =M S5 s&H8 85
= (Deterministic) (Uncertainty) | (Passive learning) | (Active learning)
DICE Hafju]-8 g 32.0 39.0 37.6 35.8
Weitzman ToH]-& 3= 37.7 201.2 56.4 432

Zt=: Hwang et al.(2016b), p.38.

th) S8 gstoA 9] 7| FHis JAAd

EGAAL 7| eHst S Hoke d Qo] theat E2 AS9 284S FARITH
ARz E3HAASIAE B84 HAX(integrated assessment)?] HAJo] F713t 5
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A7go] 7 g4vof| MRl G Al2E HiolA A2gel wet SEEAY AAE

o, A|A"9] E4of wet g@2bd 4= Q7] wizoltt. o]t #Rsta] 7|33} FASt A=
7153 A S H 7P F(IAM: Integrated Assessment Model of climate and the
economy)= 7I'&sto] B8s] S5kl L=t IAME 7|22 08 7|SAIA T HAAAH
o] oS 1) 29 7|3Hsl S ks AS v 78 =7olt A
IAMOIA = Foha] B4/ FA1A B4 50] 72 2454 glow, ol=et B84
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0l0

oA 4

2t AEA4] 28 A

TEAAE (L™ 4-4)0llA AAIRE Bie} Zo] 7] 5Hat 2] =2 o] Thofet Tl 282
I it} AATIAIE tiFE BE3 571 SHolA 2850 S dRFo2s B0 7%
H5} ATHACIA, 2005), B8 sigAtdde] A7 Johannes, 1978, 2002)5°] It FE
2= BETFY BA 9 o 5E3E|(Freeman and Carbyn, 1988; Berkes, 2012), SlAt
¥ (Hickey, 2006; Haggan et al., 2007), AG7Hd 2 S5 A(Falanruw et al., 1989;
Scoones et al., 1994; Sillitoe and Bicker & Pottier, 2002), 2]& ¥ X7 (Ford et al.,
2010; Pourchez, 2011), ¥¥H7KSadler and Boothroyd, 1994; Usher, 2000), A4 3]
o & th-3{(Shaw et al., 2008) F= 5ol H-&A41} 7]&o] 2-§H1 Qi

FA A A2 35 AE WALFA(Western Arnhem Land Fire Abatement) Z=24
EE Fgote B4 HBAAS 8ol ot SFoA = AREo] 35 A 2A47FA
&R 2%5 AAISh=T, <19 4-6)3 o] A 3R] M52 EXH WRkE &85
AHES ESEAL Qltk. o] BolA AEA HeE Fdf 7]+t 48 avtE AT Qi
A AR 40782 AHEBEIE Aol a8stal Jlow THSIARI Conoco Phillipset Aok
Bl AR E QIS SRS whfista itk Ak wel 522l9] IR A HSHIolA
2hRit. WALFA Z2AES 5o 23o)A= AxF 107 2] 2A7IAE S5kl 9o
1009 53499 +U& AF UtHGreen and Minchin, 2012).

Ar&: http://www.savanna.org.au/nailsma/projects/walfa.html, A4<L: 2016.11.7.

(J% 4-6) 33 WALFA DTZ2HE



At otof| A= Ngitili AFAE 53 2A47kA 453} 719338t 489 SHS WA
I A|gFRe] AELS Sicks G955 AFJtHDuguma et al., 2014). Ngitili= gHAfo}
o] AEA0l A B Qulsh=t], (1Y 4-7)°] Yerd vie} Zo] 19304 o]&
AE ZZA o] Bl Ao 1l 35 So] TAGH= olF-= E01E3it 19864 o|F As
A9 84S AAASHHA Al =Tt Negitilli AFY9-2 ICRAF(International
Centre for Research in AgroForestry) ¥ =2 ¢Jo] AH o] AHX|H 5 53l AP= o
o, o] AFFE Bo vid 2,300% £9] ©AE Tt A 9 AR EHel e
g A AE F Ak sAYotoA&= REDD+ AFd# dAAIsHe 29 3,700% 29
ol AFSleH, olF &3l AHARR|Q] 50| thE A|Yof| vl 60% ol FFEU
(Duguma, L. et al., 2014).
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/ o Naitil
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e = ~Lash crops expansion :
livelihood system ) conservation
\ Overstocking Improved fallows <

. = _ ~
SNg;g'n(lgodder bank Increasing wood® Rotational woodlotsf /
demand -~ /
A\ _ ~ Community
Indigenous Miombo Deforestation for\ / empowerment
and acacia woodlands villagization N !/

| / Long-term investment

tenure rights * —I— — — = from NORAD and ICRAF

1930

Zt&: Duguma, L. et al.(2014), p.62.

1986

(2% 4-7) SXILIOL Noitili ZAA| =29l 14y

SN E AEAAS BR824 M= Al T ZARIY. EAQ] o2 (1 4-8)3}
2 HE U1 %o] Y. AE 1M 4L 9HEA AP|S50IERR 5 IR 4] ojze
B3} LD, AL WS AN, LEREI)S, S s, AEUE S8 7S
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S TSRt 7150t 257152 ATAHEI= 9, 2004). EiF ofyzt AVMA Fedos

A 7160, 7Rk 5 R Al WE7ES F5715E 7IHE 5 Al

A

DtE& | YRl YK

Atm: SHAE SFAAE AR A, 284 7)) EHFE4:, http://ecotopia.hani.co.kr/?mid=media&cate
gory=107&document_srl=19499, HMA: 2016.11.7.

(3d 4-8) =9 TS OtE =

=71 A 014)= FEHEte] 5414 /e ForER Aeishal AsuEe] AE A
7152 Fiid s A5t 7| 3He} A5 wgt AEAA Y Ths/dE ARSI A&
=0 A5 U= 13 725 7 § S 3 vHdd A 5 =2
AEA 7152 248, olF 98 5= A3A 98 5 feluE derkese
oz A2 AAE AR A FoHY S HEfsitt. Bok (O™ 4-9)
oAl AATRE vEe} o] BE-2| FURIet AT RS HlE AF7ls 5 AsrdAle] WAAl

AEE 2okl FAIEC A 715 84AR B2 YR v E5FFS A5 vlE 52 AlA
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Ag: BA71&A1E(2014), p.88.

(1Y 4-9) =2 Za|= A0/ WKHet +72| ALY

o Sy AEAA BeU

SUjolA] AEAAS BESH] SISIAE WA HEAL] Thet 149] Agte] Fashl,
A3 AfslelR 1 7]40] AL Aol A A4T 14 A9)57] 47 ot
olefet oA Thet B FeAE0] AFE AFAAL ks Arjl] el ANle] 28
o g Zolt.

‘A7 HE FERlo|t}, I59] £33 WAARE eI T30 A Q= FEE
9] vjdS WA= Aoltt... f-goA olgfd 4= glo] Hol= AL &
olai7t F=o17] WEY Aoltt.”(Nelson, 1969).
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79] WE $41RJo] ek =A| ForlA] AN SHEL AAR Frf ol

A7) o]HEE Al AE0|tt."(Johannes, 1978).
“AGALE] AEA Ao 719kt sdArdHE] 9] 2UlAFA (Johannes, 2002).

Fol ABAAL TG S Qe Heto Bl A AR J1THs) YA st Al
e wAME AEAA EE 7140 92 9 $8o] wasich 94 i

UNECCCQO13)AE & 35709 AEA14] 28 ALIE AXISIem, UNFCCOR009)1s
43 7129] 93 BshA AEA0] B ABTE 714 £9 5 oF 41%2 AAehn
BIgY olqY AEAAL AARE Tl FEHT gov] 7usiel pasl] 1
Fa4ol A o AXL Yk Fhold AEAAS B3] e WA WEAAS] S

Y
fr

I

ded AR ER 4= 2ot 43 avE e 2t Ao 4
A AR

<
=
St A &gl 11 avE A5 4= SlofoF k. FAAeR o
T IR &3 WsiA A=) ke & A RARHL 1R 20] Algtle 24V TS
A 7|13} 25 7152 AEetE BRI Sl ofn] =3 opA|o} 7SO A= o]t
SF oheFst 5o A=l tHSchoeneberger et al., 2012; Suzuki, 2012).

Al HAR A 4oy 7edl Tt 3R SRFS 752 5 Atk AAIZ UNESCOO|A]
= (d9 4-107 22 ABAA 3 EHES st Atk UN9 AFsd7]17(Food
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32) Family farming knowledge platform, http://www.fao.org/family-farming/en, A Y: 2016.11.12.
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Community-Based Adaptation Framework

COMMUNITY-BASED
ADAPTATION

A& CAREQ011), p.4.
ad 4-11) XSFAE] 7|dh

o
A %

CVCA Z@2 H4urt maoga (1% 4-12)9 Zo] ARt 92
[SR=1k< o
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39 AEAAE WHeT g 2w

At&: CARE(2011), p.1.
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A AAA SR AR 7dEo] & 7S FA LGS i A7 ASAAS H7lekal
HA4517] 913t 2yolqiek. 19709 A AFA 9171 o]F o|A] AA”E #4517
FIRt Hygo] &Hts] o] gt 2A7EA SRS o]t ouA] Byl 71xs A
= 97t @oth(Weyant et al., 2013). oA B3] 7|z /I 7| FHALFES
RAZ Autd o]Zof 7]x3t 513k (top-down) 2 2 Z(CGE: Computable General
Equilibrium), B4 5 2474 543 0] A Arte] njA= 835 B7lole o 7-&
stA &84 & Utk

AR AlA" BA mgo] H2 AFA(bottom-up) 7IHE EdotA 28=1 e,

=

ASRA] mE e AR HEE 7|&3 0 gE 2AVEA HiES AlFEFoE TFE £ Q)
AHS zka Qlok

1990¢)] o]Fofl= 7|&9] HPdt= g ARt 7159 JoAE-E WYgske M= FH
o] 7|33 AEFe] NI AR d#xHor vls odesti(Yale University)®]
William Nordhaus w527} 7fkst DICE & (Nordhaus, 1994)°] Qltt. o3t 39 &
FEL 71544 EHE7IRP(JAM: Integrated Assessment Model)o|2ta B2y, 9jF g
IS UiFels #29 HANE AEshe d 285 St

2000t o] ¥-FEl= 7|93} 2-3of thgt Tilo] S7eHHAl, 7|+ He} 482 71957
o] vrdslEE kT (F 5-1)3 Zo] M=}, dJEH O 2 DICE 2o &
845 713t AD-DICE 2¥(De Bruin et al., 2009)°] %}+=H], AD-DICE Z¥2 &
F84E 4Z3 OECD(2015)9] A7tollA &-857|% sHlth
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o
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= s Sie HTLEX} 7|Et
RICE @) - - A&E
FUND O @) @) A zA
WITCH @) @) @) A&E
MERGE @) - - A&E
CETA-M @) - - &8
GRAPE @) - - A8
AIM/Dynamic @) - O AZE
CRED @) O &8
AD-RICE @) @) - A=E

PAGE @) O - -

A BRIH(2015), p.42.

=7F oA 715 et 2883 sthe IoIA ARSE 715 AR de (R
5-2)°F At HolM FRIT 4= %ol 7% 8RS sHske Wole 7197894 S8 1T
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Table 9. Analysis of the methodological framing of the national studies considered

South-East Asia Brazil East Africa UK cross- Swedish Netherlands
Issues NAPAs UNDP I&FF RECC RECC RECC regional Comm. ARK
Outputs Project lists | Estimated Benefits of Costs of Costs of Costs of Adaptation Ranking,
and total changes in adaptation adaptation adaptation adaptation in investment plus some
costs. investments for | (benefit:cost (agriculture and in some some sectors needed over information
the sector. ratio) and energy) sectors costs and economic | time for short- | on costs and
and benefits benefits in two. | and long-term. | benefits
®V)
Models/Tools No models. | Models canbe | Integrated Suite of Suite of Sectoral Sectoral Database and
used within the | assessment models. models models models and expert
framework to models for Economic including GCM though | elicitation
provide amore | climate /impacts. | Forecasting PAGE and adaptation (workshops).
detailed PAGEO2 for Equilibrium FUND IAM based on
analysis. economics System. plus sector engineering
based models analysis
(DIVA.
WEAP).
Orientation Usually Sectoral Qualitative Macro- Health. Health. Infrastructure. | Agriculture,
(sector/other) sectoral guidance for analysis covers economic agriculture, transport, built | agriculture, nature,
and coverage orientation. | forestry. agriculture, plus energy. | water. coastal | environment & | forestry. water. energy
though also | agriculture, water, coastal agriculture. zones, built cultural livestock. & transport,
CIoss- water, health. zone, forests and | land use, environment. | heritage. drinking housing &
sectoral biodiversify. health. ecosystem and ecosystem | agriculture, water. infrastructure
coverage. fisheries, services and services. biodiversity. fisheries. . health,
tourism and coastal zones. water health. built recreation
coastal zones. resources. environment. | and tourism
tourism, and and extreme
energy. events.
Geographical National or | National. Regional group National. Different National. with | National. with | National.
scale/ level of large sub- for South-East with aggregation regional high
disaggregation | region, Asia in JAM. disaggregated | and analysis disaggregation. | disaggregated
. down to data and at regional, analysis for
project regional country and impacts.
level. consideration. | local level.

Abbreviarions: ARK = Dutch National Programme for Spatial Adaptation to Climate Change (Nationaal Programma Adaptatie Ruimte en Klimaat), CGE = computable general
equilibrium. GCM = general circulation model, IAM = Integrated Assessment Models, I&FF = Investment and Financial Flow analysis, NAPAs = national adaptation
programmes of action, PV = present value, RECC = Regional economics of climate change, UNDP = United Nations Development Programme

A5 UNFCCC(2009), p.54.
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Control of
Feedback externality

Decision
making under
] uncertainty

Economic Carbon Temperature Climate
Activities Emissions Increases Impacts .
Social welfare

maximization,
Economy model Climate model Impacts model General
- Production Carbon cycle - Market damages equilibrium,
- Energy mix - Temperature response - Nonmarket damages BeFyirs theory
- Resource allocation: - Sealevel rise .
savings/ consumption/ - Precipitation )
R&D investment - Catastrophes Eﬂ'lqency 5
’ Damage costs Eunity
Abatement/ adaptation 2 Sustainability,
D Trade-off
Optimal savings? Carbon tax?
R&D investment?
Adaptation? Energy policy?

A= BRIHH2015), p.64.

(28 5-1) 7S ANSSEIIDY

oot

713 AA S E7 R FL T3t FEfQl DICEEE (Nordhaus, 2008)01415-E 2335t &
M

Ejel MIT IGSM2 X ¥(Sokolov et al., 2005)°f °|27]|7HA] thfsitt. FAZ 02 DICE
g2 HAREY 7| RES Tedloto] 6719 715 w43t 2719] Alojwar, 6712] WAy
ATeESE, 8719 QAR FAIEo] QtHwang, 2017). ¥FH IGSM2 2¥L (19 5-2)

o)A} Zo] EPPA B3, MITgem 2%, CLM 2%, TEM&NEM 23 52 AZ43% Fe=
i AAYS HaE gtk N HEE2 1R9 diEgE 2 e, g &
(a9 5-3>0f yehd uiel Zo] HAA E EPPA X3P (Palstev et al., 2005)2] 3%
CGE 7I'& Bo 239 A& A&sith

IGSM2 ol 247k 752 EPPA B304 1aj=n, FAgs9] Halo o 7%
W3} Gt A2 EXolg B o] ZFE ATAIAY HFPoA wrdHrt. t7]9tk s
A9 A2 F(Global Circulation Model) 22 ARNgrid) ©99] 23} gk AFE3Itt
N 2y Ziolle 239 FAipEo] Agsls FHE AA} o|Fox|1L Gl
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HUMAN ACTIVITY (EPPA) L
agriculture & national and/or regional economic sea
ecosystems: development, emissions, land use B level
net carbon ' change
EXAMPLES OF

MODEL OUTPUTS

exchange, net
primary land use
productivity €Oz, CHa, €O, N20, NOx, SOx, NH3, || change

CFCs, HFCs, PFCs, SFs, VOCs, BC, etc. H GDP growth,
' energy use,
] policy costs,
EARTH SYSTEM agriculture and
coupled ocean, atmosphere, and land health impacts...
global mean
ATMOSPHERE URBAN and latitudinal
2-Dimensional Chemical Air Pollution temperature and
& Dynamical Processes Processes precipitation,
sea levelrise,
sunlight, water cycles, energy & momentum transfers, sea-ice cover,
air & sea temperatures, CO, CH,, N, O, nutrients, greenhouse gas
pollutants, soil properties, surface albedo, concentrations,

sea-ice coverage, ocean CO; uptake, air pollution levels...

land CO, uptake, vegetation change... soil and vegetative
carbon, net primary
volcanic OCEAN LAND productivity,

forcing 3-Dimensional Dynamics, Water & Energy Budgets trace gas emissions
Biological, Chemical & (CLM) from ecosystems,

Ice Processes Biogeochemical Processes permafrost area..,

(MITgem) (TEM & NEM)

A& Sokolov et al.(2005), p.3.
(JE 5-2) MIT IGSM22%

Primary Factors |||‘|

Income

Consumer

Region A

Region B
Model Features Mitigation Policies
+ All greenhouse-relevant gases + Emissions limits
+ Flexible regions + Carbon taxes
* Flexible producer sectors « Energy taxes
+ Energy sector detail * Tradeable permits
« Welfare costs of policies + Technology regulation

Z&: Palstev et al.(2005), p.5.
(J& 5-3) MIT EPPARH
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o= ORLN(Oak Ridge National Laboratory)o|A+ 2A7IA =3} 71 $H3s}H -39
HHAAHZE AEsh] Yol (O™ 5-H¢F T2 1xE ZF= CLIR(CLimate Impact
Response) Z&< 7ids] Sttt

Scenarios of
Climate Change

Regional Vulnerability
i = Impact Damages as f

Scenarios of i (Sensitivity, Exposure,

Economic, : Coping Capacity)

Geographic, and
Environmental

Change
1 Multiple
1 Net Damage
Adaptation | Scales
Pathways T Reduction

Uncertaintios,
Interaction
Effects

Optimal Portfolio
of Pathways

Mitigation 1

Pathways — Net Damage
| Reduction

~

Multiple
Timeframes

Muitiple Scenarios,
Assessment of Tradeolls,
Portfolio Balancing

A& Wilbanks et al.(2007), p.719.
(d8 5-4) CLIR2YH

CLIR 232 "= ofdX¥(Department of Energy)7l 753 47719 H=54=
(mitigation pathway)?} ORLN ZpAHoz F=3t 73719] F-37dZE(adaptation
pathway), 7|83} AU 2, ARIGA| AlUE] 5 9 A== slo] 229 7|93} ti3
B oS ARESIE R A BES A9 A9 2-digit R TS ARES,
A9 wl= 177] A6 o A|Y) G2 23 ARSIt CLIR 239 HSH RS d=
(&% 5-3)3F 2t}
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H 5-3) CLIREY H3Z= 0

Table 1 Adaptation pathways

Cross-cutting adaptation pathways
e improve market signals related to climate variability and change
* strengthen mechanisms for sharing losses
e improve climate prediction and weather forecasting
® improve environmental monitoring
e improve emergency preparedness and response
* improve information dissemination, outreach, and other forms of public education
e support research for “‘sustainability science’
® improve capacities to assess adaptation needs and responses
Food sector adaptation: agriculture, ranching, fishing
Farming and ranching
e alter mix and/or diversity of species
e alter management practices, including inputs
o shift location of production
s change land surface configuration

e provide financial incentives/mechanisms for increasing resiliency, removing impediments, improving
information systems

e assure market linkages and integration to strengthen response capacities and share risks
e develop improved species and seed/gene banks to cope with possible changes and stresses
e assure agricultural and veterinary services to respond to changes in conditions
Fishing
e change and/or improve species
s change equipment to increase resource-use efficiency
* change management structures and regulatory provisions, including frameworks defining fishing rights
e protect critical habitats
* provide financial assistance for increasing resiliency

* increase use of aquaculture
T AR dFE UEhd ez o] Ho] BE AFH== Willbanks et al.2007)& 1T & =
A& Wilbanks et al.(2007), p.716.

CLIR 2FfAM 29| Azt HoPrks ®HA < l :
SA7EA 52 71530t Yd(hazardske €01 o A38AL 715Hge] High Ui
(sensitivity)& =°l11 H-gHH adaptive capacity)Z =ULEH 7]EHsE FHoH
(vulnerability)& € Fth. E3E 7| $H3}o] et E(exposure)e &0 Fh. TEhA 7]
Bk e wH g A, UHE, F3HY, =32 IHargumen)E She ATl
gy = Sl olfet g9 spollA A= A=t A4S drEe ?_]XPE}% JFeteld 715 st
HofHl& s AT 4 At CLIR 232 7]& 752 553RE do|gH|o|A(DB)2}
A&7t B 52 53 HaHls g Skl Aleksi it 1%471] TR HeEl 8RS
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HIE O 2 GAMS AZEol(Rosenthal, 2015)5 &3l 210097H4|9] 4] A5-28 29
BE2E AEsilnt #eRgY siE 7] fsiMe FHZEDHY(dynamic programming)
71" (Bellman and Dreyfus, 1962)2 AF&-3ich.

Vulnerability SOCIOECONOMIC
RLIMETE i PROCESSES

Socioeconomic
Pathways

Natural
Variability

Adaptation and

‘ Mitigation
Anthropogenic Actions
Climate Change
Governance

EMISSIONS
and Land-use Change

Figure SPM.1 | lllustration of the core concepts of the WGII ARS. Risk of climate-related impacts results from the interaction of climate-related hazards (including hazardous
events and trends) with the vulnerability and exposure of human and natural systems. Changes in both the climate system (left) and socioeconomic processes including
adaptation and mitigation (right) are drivers of hazards, exposure, and vulnerability. [19.2, Figure 19-1]

At&: IPCC(2014), p.3.

(J8 5-5) 7|2Hs} 2|A3

gt SRR
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1)

Ul A= A 71 sttS S 71S/IEANS] Feo g R Aok 247k
% A5 ALY AT BAZE 201495 SR JHEEA 9, 2016). A =2
e (OH 5-6)3 o] 77040 24 ¥4, 5, 49, 5%, 2&, WIE, EA 5 78
2ol ZAVIA A5 A HPBT CGE 715 sl B2 59t 45 232 /Mdshe
Zo|t}, Ao AREEE AR BE2 A2 LP(linear programming) -+ PMP(positive
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mathematical programming) 7]®H< 283t 2|25} wgolc), 18R] REL QFojA F
2 AN 52 2AVIA TEEITL FA| AL BX]E S BAT ¢ e YRS

7S A8t e A R si R dES ARt dalglEE Aidsial Qi

E 28 oy 24 Hlaka/asD
. SHET JZ0g B 2]
LR £922i|48 75 2oy EReHEe Mot
Stz 48 210
1
= = - = - R HIAl MEH
2% @A ¥aels EE CGE 28 5 S beta BEs 25 4424 017|2
| 1 | 1
e ErEr Era =y
e e ez 4% 25 beta Maan oz 8
I 1 |
1E1/b=°* 0121|2I»M . AR E A
419 K| JF_ﬂ SEeE AT A dal h:-\ E=_o
A% 5 @A AlE *E HEH HAZHDE beta erein 53
I I I Yetan odx Y
5195 4 o7 ek 7g MYz HUZHIE AN OFZ &/ UH=- S &/2I S 28
= HAE/AY FAAZ Global Version EX|0|22E beta
% HE/A Y A2y 218/ x0|22 5 ot
GExt Wig/en aAAe | | Exog Hus | [ =H0IE2E
| | | SEg FEEL EA Y
ER-WEVESS
74% seey 8y B a0 .
B | reen s stes 28 3 -2+ DB =3
Az 484 9(2016), p.3.
(8 5-6) et=d o ofet 2aUtA S8 A=Y
& o T3 ol Ho > =
CGE 239 3% 7124 05 ARIATHo] AAE] U= AATES 7122 Sto] A
o 1=Ky [e} 1=e] = o~ 35 & Il 2] A= =
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2) M32¢g

o

FUoME SFF 7|5 S G 7 e/ EAG L detor "RieE 7]l JF 9
FloHd S87E BE Y IAE 2014958 36kl Qe o] A= <T1E 5-7)0f UEt
9 A" 770d st AH, B, = A, 87, s/ S i Robe 71 RS g
9 AZRYS /st o]F AAA= AL FHE Tk A BP2 7EH 0 714H
S YE7IE0IA ERHSE 715 Aue] 20k ARIAA AlUEE Y AR stof, 7|9
slehs o] S0 Hisf /8 FEEol oEA WSkl 11 TS FokeAl AmE 4
Wes AAEHAY. AEFS 3]3‘19] e e S ZIHA Be AlEFClA
(simulation) 2@olgkal & 4= Qlty. BEEREE= GIS 7|9te2 1km x 1km ZAF &9
ol ARl sidE® AAE AT AS T B 7IFHe] I} A-Fof 24
T BYos AV A5 HHdsHA] 2o, AARARTO] AATE] §lo] QFofA o]
Al A7EA AlUEE Hgo] A HHgRith

[ SE8I|EA 2|2 U DB 15 ] [ 28 H| 7|5 (A8)Z2H) 4438t U DB 75 ]

BEW 7| FWs AE N oY A3 W OY
FEU-2E T EEW LY

vy =g % » al
] 1] 2y [ |
ECTTCFES ECTCEFES EETCTRE # 2 &
A2 o C TRy « ¢ =
X ] 29 2H
Jpus ¥ B4 29
BAIIY-SE2U(ET) 7|Fes 48 X Hor B W2t §REE)

- AT

[ :
L

T $9Y((2016), p.4.

P

(38 5-7) B2 7|2t I A FAY SEHIEY
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3) EXj0|g 2

SRS 4% g FHs) 49 B AFY 4 e T EX0l8 Bgoletn
o 2= ik AAR 7|FHsIhS 2718 ARIS) 2k 1% BYOIAE GRHAERE
EXolg BES F/lkeln oha lon, | Fuset 4% 9 HSRYolA SABATIA

8 WE2 2 Qo 8y ofF] RS Jidste SR A5R 32 EXClE EEY

ZHA olslol A= 7120 =0l = EAlE BEZ & © AuEI|E Jth

=loAE A £1(2011), /8- 21(2013), Aolzt 21(2016), ALA £1(2016) 501 EAIO|
& HES Jideta E8a) gt ekl 9l(2011), A/439- €(2013)9 A+ =7 AAIE
IE5Y] Hrks IF AGEE S0 4B 590l thigt Atets EAPE itk Aofzt £1(2016)
9] A= Y9 F2E SRl 220119 BYsht A=E TR siYitke o] EXolA|t,
T3 ol QIsle EXol8md 7o) o] girk= A ] AT 24 €, 2016). A4
920160 (I¥ 5-8)3 o] AFAA LTS B3t AA7Hs) &3t A2 PFS B3 EA|
ol-& Wl Tt EAY 4+ e EX oS- d A (KE-ILUM)= 75ttt

GlIS-based
land-use/cover
change model

Ricardian
(von Thinian)
land-use model

Land-use change Allocation of land-use sLand-cover map
projection I> and land-cover change “protected arca
(temporal) (spatial) «Population distribution

*Proximity to Seoul

I A 1 *Proximity to rail/road
eAreas of Built,Agriculture,and Forest *Proximity to river
eReturns from Built (Population density) T *Elevation,Aspect, Slope
eReturns from Agriculture (Receipt, Expense) *Precipitation
sReturns from Forest (Product value) : BAU LUCC eTemperature

f projection of 2010 }:

i Accuracy assessment

Cohort Population 3
component PA ey T ey T
method projection v

A

! ' BAU LUCC

*Base population (Census)
#Birth, Death, Immigration projection of 2100

Az 424 £)(2016), p.11.
(Od% 5-8) EX|0|S¥2E KEI-ILUM #=
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G | FHBht S o] ZojZe 1 EAlolge] WBHE AlviE 4 97 ujol,
715ste} o] W2 BagsT] MalE AESe o 985 BT 4 Ak
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@
Az 724 9)(2016), p.46.
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Feedback
Economic Carbon Temperature Climate
Activities Emissions Increases Impacts
Economy model Climate model Impacts model
- Production Carbon cycle - Market damages
- Energy mix Temperature response - Nonmarket damages
- Resource allocation: Sea level rise
savings/ consumption/ Precipitation * Co-benefit/ Synergy
R&D investment/ Catastrophes
Adaptation measures (Reduced)
Abatement/ adaptation costs Damage costs
Trade-off
EEaE o ) Optimal savings? Carbon tax?
R&D investment?

P
HZSEE

@17 Q)

Adaptation? Energy policy?

A FRIAH2015), p.64S ETE ARF ALA.
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Abstract

The Integration of Climate Change Mitigation and Adaptation:
Strategy and Methods

In Chang Hwang, Dae Soo Kim

Adverse impacts of climate change have been addressed with two
approaches: mitigation and adaptation. The two approaches are to some extent
interrelated each other, but there rarely is an effort to integrate them in Korea.
We propose a strategy and methods for the integration of climate change
mitigation and adaptation. Based on the characteristics of mitigation and
adaptation, the possibility of the linkage between mitigation and adaptation is
analysed and the expected co-benefits from the integration are examined. The
main strategy for the integration of mitigation and adaptation is comprised of
three dimensions: software (knowledge, technology, participation), hardware
(sector-level projects), and orgware (laws, plans, organization). The key concept
and the general principle of linkage for each dimension are addressed. In
addition, we present a more detailed methods for the linkage between mitigation
and adaptation for some specific issues including traditional knowledge, forest
carbon-offsets programmes, and national-level institutions. In order to monitor
and evaluate the effects of the linkage, quantitative methods or tools for
evaluation are required. We compare the existing climate-economy models and

propose a way forward for a new mitigation-adaptation linkage model.

Keywords : Climate Change, Mitigation, Adaptation, Co-benefit, Linkage Model
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