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Figure 1.3 The biophysical components that comprise an urban ecosystem. They include all aspects of the
preurban natural environment subsequently modified by the introduction of built infrastructure.
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Figure 1.4 Representation of inputs to, and outputs from, an urban ecosystem (Modified after Christen 2014:
© Elsevier, used with permission).
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Table 2
Distinctive physical features of cities: The urban fabric.

Table 3
Distinctive environmental features of cities: The urban climate.

Physical features

Distinctive urban characteristics

Environmental

Distinctive urban characteristics

Population densities ) Population densities and overpopulation features
(increased) Precipitation 3 Rainfall (increased)
) Access to marginal areas (reduced) 3 Snowfall {reduced)
Land coverage and ) Built-up surface area (increased) Wind 2 Wind speed and exchange (reduced)
vegetation ) Size, location and distribution of green 3 Local wind circulation, gusts and
and recreational areas (reduced) turbulences (increased)
) Tree coverage (reduced ) Temperature 3 Temperature (increased)
) Access to affordable space (reduced) Air quality 3 Emissions (increased)
O "Consumption’ of land (including rural land) 3 Dust particles (increased)
(increased) Humidity 3 Air humidity (reduced )

Architectural details

) Building heights {increased)
) Differences in building heights (more varied)

) Construction materials and colours {different;

more influential e g. of streets)

Solar radiation

3 Fog and cloudiness (increased)

2 Evaporation (reduced )

) Length of natural lightning (reduced)
1 Intensity of solar radiation (reduced)

() Construction techniques {less traditional, Soil 3 Ground sealing and compression (increased )
maore advanced) 3 Soil quality (reduced)
) Shape of dwellings {more varied, in parts Water bodies 3 Ground water level (reduced)
more restricted) 3 Ground water quality (reduced)
Organization of ) Distance between buildings (reduced) 3 Surface water quality (reduced)
SITUCTUres in space ) Concentration and interdependence of ) Water flows (more regulated)
buildings, services and technical ) Dependency on other (rural) areas
infrastructure (increased) for ecosystem Services
() Concentration and interdependence of Flora 3 Vegetation cover (reduced )
political and economic centres (increased) 1 Biodiversity of vegetation (reduced, specific
() Orientation of dwellings {more restricted ) City vegetation)
3 Street layout and street orientation (denser, 3 Growing season (increased)
more restricted) ) Vegetation forms (specific forms developed
Relation of dwellings ) Proximity to large bodies of water (reduced) on facades, roofs, etc.)
to topographic features O Relation to nearby hills and valleys (more ) Dependency on other (rural) areas
difficult to account for) for ecosystem Services
() Terrain inclinations {more difficult to Fauna 1 Biodiversity of species [generally reduced,
account for) overpopulation of some species)
Infrastructure ) Infrastructure network density and Moise ) Moise (increased)

connectivity (increased, more congested )

) Dependency on infrastructure network (increased)

Waste and waste water

O Amount of waste (increased)
3 Type of waste (more hazardous)



Table 3
Denncrive eovrommmenzal festures of anes- The arbhoan duamose

Eovwoormenral Desnncmrve arbam choracTsseIans
Seanures
Preapaarson O Ramdol (mereased)
© Soowisll (reduced )
Wt O Wind speed and exchongs (vecdaced)
O Locol wand cocuiossom, presrs S
oabolsnoess IcTeased |
Temperature O Temperatme | mcreased)
Aux gqualwy O Emssoons { moeased)
O Duss pasticies {(increased)
Hurmdsry O Mo hosmsd sy (vedoced)

Wasis and wasle watst

O Gound seaisny and compsTs0on [ Emcyeased )

O Sad gualisy (sedbuced )

O CGrounsd wates lewved ( pedaced)

O Grounsd wasess geualay { reduced)

O Sexriace water guaihvy (redoaced )

O Waser flows (moee reguiesd)

O Dependency on other (rusad) seas
for crosy=cTn SeTVEsS

O Vegetotsonm cowey | rediuaced )

O Smodverary of vegetanon (reshaced, specsc
Qry veSctarwn )

O CGhowmng season | mxreased)

O Vegristoe fostes ( specxiic Soames dewvedoped
o Goades rocfs eac )

O Dependency on othes (ruxal) aseas
for scosysteTn seTwaces

O Sxodsverary of species | pracsalby veduaced,
owerpopetianon of soEme SPeches )

O Nanse | encreased )

O Arncart of wasse | ncyeased)

O Type of waste | mowe Bazardoes )

O Wiasas wanes | mxyrased. excreased mes
of raimwater and Baclowases )

Sowrce. Adapted fooen Warmsles (2013



Physical features Destincowe urban characenstics
—
Populinion densines O Populaton denantes and overpopulaton
{increaced )
O Access 10 margmal areas (redoced)
Land coverage and O Butlr-up surfoce area (mxreased)
vegetaron O Size., location and distribution of green

and recreatnonal areas (reduced)

O Tree coverage (reduced )

Q Access to affordable space (reduced)

O "Conmsumption” of Lad (mcioding rural Bed)
{(increased )

Asrcheectural detads O Butlding hewghes (increased )
O Defferences in busiding hesghts | more vaned)
O Canstrucnon matenals and colours (defferens:
maore influential e g of streets)
O Constructon technigues [less tradenonal
more advanced )
O Shape of dwellings | more vaned, i parts
maore restrceed )
rganizasion of O Destance between buihdings (reduced )
structures i space O Cancemtranion and mterdependence of
buuldengs, services and techoucal
infrastructure (sncreased )
O Concemtranon and mserdependence of
palitical and cconomic centres | Increased )
O Onemtanion of dwellings (more reserceed )
O Street Lyowt and Sreet onentanaon (denser.

more restrceed |
Relanon of dwellings O Prooamaty to Lsge bodies of water [ reduced )
to topographic features O Relition to nearby hulls and valleys [ moce
dufficult o account for)

O Terramm mchinations { mare dfficulr to
accoune for)
Infrastrucrure O Infrastructure network densaty amd
conoectvity (increased, more congesed )
O Dependency on infrastructure network | increased )
O Flows (eg maseral and peopie) (mcreased )

mmrmwmmu;



Table 1. Case study summaries.

Stuttgart Tokyo New York Manchester
The impact of - Long established use of - Urban heat island - Impact largely - Local-scale climate
global climate urban climatclogy has effects worsening ignored until recently  change impacts poorly
change at the been recriented to due to climate with focus on understood; Perception
local level and manage urban heat change and tall greenhouse gas of risk relatively low and
perception of island effects; Acute buildings; reductions and impetus to ombat
risks local and cultural Strong public adaptation; originally driven from
weather awareness awareness of issue Perception of risk central government
and need to manage heightened by
impacts energy demands,
floeding, and
extreme weather
Competences, - Utilises regulatory - Focus on generic - Wide range of - Largely lacks authority to
authority, and powers to link urban standards, guidelines, regulatory measures regulate or set
capacity to climatolegy knowledge and market forces updated and detailed standards without
regulate climate-  to planning, rather than outcomes set; Relies national government
relevant issue development, and regulatory and on the aggregate approval; Limited in-
areas infrastructure provision; localized measures; impact of measures house @pacity, largely
Institutionalized urban Environmental implemented by relies on researchers
climatology unit within @ assessments multiple agencies and consultants for

Mational
programimes

that support
|ecal initiatives

city government to
advise on policy issues

- Bottom-up

implementation of loal
government
approaches to urban
climate management
through changes to
federal legislation

generally underaken
by consultants but
some policy
developed with
researchers

- National involvement
related to the
mitigation of urban
heat island effects;
Some support for
a@demic research
projects due to
strong national
awareness of urban
heat island

and dty departments
in cooperation with
resgarchers,
consulants, and
MGE0s

- Limited national
programmes
Bespoke initiatives
with federal agendes
and departments
exist however

analytical capacity

- Top-down setting of

targets by national
government for local
government Previously
mandatory but no
longer, leading to less
impetus for action



Table 1. Case study summaries.

Stuttgart

Tokyo

Mew York

Manchester

The involvement
of cities in
national and
transnational
networks

The coproduction
of urban climate
sdence and loal
climate change

policy

- Extensive involverment

in knowledge exchange
with other cities in
Germany and around
the word Involement
in a mnge of
transnational networks

- Scientists and policy-

makers are highly
integrated within local
government creating a
long-term
institutionalized
concem for urban
climatology issues

- Well established
network between
Tokyo and Stuttgart
as well as within and

between academic
researchers in the
two Cities; Strong
involvement in
national level
discussions on the
urban heat island

- Scientists have long
contributed to the
identification of the
urban heat island
effect but city lacks
an in-house group of
urban climatologists
to advise on policy
development

- Tri-5t@ate regicnal
cooperation;
Involvement in the
C40 cities network as
well as other
international
networks on climate
change resilience

- New commitment to
multi-stake hold er
engagement of
scientists,
consultants, other
stakeholders, and
government
departments but lack
of explicit integration
of urban climatology
concerns into policy-
making process

- Knowledge exchange

largely left to academics
to expand national and
international networks;
Coordination difficulties
exist between the local
authorities that make up
the region

- Piecemeal engagement

with sdentists and
consultants leading to
overall lack of recent
institutionalization of
urban climatology
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Fig. 14.8 The pattern of solar radiation in the urban environment as altered by tall buildings.
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Fig.15.5 Profile of wind velocity over urban and rural landscapes. Although ground-level wind -
velocities are markedly lower in cities, turbulence tends to be higher because of tall buildings.

Fig. 15.6 Airflow over and around buildings. Highest velocities are reached on the windward
brow and across the roof of the tallest building. A strong flow of air is also deflected down the
building face (A), but a calm zone develops in the space between the buildings (B). C refers to
accelerated flow associated with the canyon between large buildings.



(a) 4 1 & 11 11 _ Figure 4.6 Side view of profiles of
(a) velocity upwind (1), over (11)
3l | and downwind (11l and I'V) of an
1solated cubical building with
% 2 J  approach flow from left and
normal to front face. (b) Zones of
1k |_(r i J  the flow (Modified after:
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Figure 4.7 Clouds that visualize
flow displacement over high-rise
buildings in Panama City Beach,
United States. Wind is from

the ocean (Credit: J. R. Hott.
Panhandle Helicopters: with
permission).

(a) Isolated roughness flow Figure 4.9 Effect of packing

- . o — density (H /W) on flow régimes
over urban-like *building’ arrays

= ...,,‘ :__-"\’ in a wind tunnel (Modified after:
.__/ - - " Oke, 1988 constructed using data
."'l t — of Hussain and Lee, 1980).
5

L j
L
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Table 4.2 Typical values of properties related to surface roughness including: mean height of roughness elements
{zy). roughness length (=), zero-plane displacement (=z), power law exponent () for neutral conditions and
normalized friction velocity (i /ur) for natural and urban terrain. The categories are consistent with the
Davenport classification scheme that is used in wind engineering (Data sources: Oke, 1987; Wieringa, 1993;
Grimmond and Oke, 1999a and Davenport et al., 2000).

Surface or terrain Mean height of Roughness Lero-plane Power law Mormalized
roughness length 2y (m)  displacement eXponent frictiomn
elements x5 (M) Iy (M) o wvelocity

u""Iurul'
U ar [0 m

Mud flars, ice, armac 0.001-0.01 mm 0.08 0.03

Snow, water (average state)''! 0.1-1 mm 0.09 0.03

Desart sand 03-05 mm 0.10 0.04

Bare soil, cut grass'"! 0.02-0.05 0.01-0.02 m 0.10-0.11 0.04-0.06

Grass'", stubble field 0.2-05 0.03-0.06 m 0.1-0.3 011013 0.06-0.07

Farmland, crops'”’ 0.4-1 0.05-0.15m 02-0.7 0.14-0.18 0.07-0.10

Bushland'"), orchards!"), 24 041 m 1325 0.18-0.24 0.1-0.17

savannah

Forest''_ range from temperate 12-30 082m 9-24 023037 = 0.16

to tropical

Low height and density — houses, 58 03-08 m 1-4 0.2-0.25 0.09-0.12

gardens, trees; warehouses

Medivm height and density — row 7-14 0.7-1.5m 358 0230327 011004

and close houses, toWwn centres

Tall and high density — less than 11-20 08-2m 7-15 026029 0.13-0.1&

six floors, row and block

buildings

High-rise — office and apartment = 20 =am =11 0.29-0.35 = 016

tower clusters'”

U Valyes depend on wind speed as vegetation is flexible.
2 Estimates have licde field SUPPOrL.
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Figure 4.31 Schematic of the urban heat island circulation (UHIC). (a) Idealized 2D air pressure distribution
(thin horizontal arrows represent horizontal pressure gradient forces), and dotied lines are isobars (lines of equal
atmospheric pressure in kPa). The thick lines are the resulting circulation. (b) Highly simplified view of the 3D
circulation pattern (neglecting the Coriolis force).
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Superficie Urbana en dreas de amenaza natural (has)

2011

2007

1976

1955

Z Z
0 200 400 600 800 1200 1600
MTSUNAMI  MINUNDACION ~ MANEGAMIENTO
RIESGO 1955 1976 2007 2011
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INUNDACION 98 140 212 234
TSUNAMI 561 1023 1388 1444
TOTAL GENERAL | 800 1461 2166 2445
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Fig. 1. Conceptual framework that specifies the sequential goals of knowledge coproduction (identified as 01-03) and potential
sources of coproductive capacity (C1-C3).

Elements of Coproductive Capacity

CL: Individual capabilities

Individual and Organizational
Capabilities

* Management Skills

* Cultural Knowledge and Practice
+ Physical, Natural, Social Sciences

(3: Facilitated collaboration

+ Governing institutions

+ Cultural and social characteristics
* Human uses and impacts

* Ecosystem characteristics, services

l 01: Immediate outcomes

02: Intermediate outcome

* Genuine Constituencies

* Influential Knowledge
Relevant stakeholders
perceive the knowledge fo be:
Salient (i.e,, relevant)
Legitimata (i.e,, fair)

Coproduction Process |
+ Focuses on meaningful issues ||} Neutral warking space
g rereeniatie | Empowered stakeholders |
Stalf'fholdars o ||* Strong social capital
+ Facilitates shared iterative s e
Iearning I ranstormative earning
+ Uses constructive decision making | ||
and conflict resolution processes | T —
+Produces a ‘boundary object’
I
C2: SES context ‘ :
Social-Ecological System |

Credible (i.e., accurate)

03: Ultimate outcome

Actions to Achieve
Sustainability
Are Implemented
and Reflect Best

Available Knowledge

Adaptive Governance Feedback {F1)



Bonding social capital Networking social capital

O
o O
When important? When important? I
Low income and socially Dynamic mobile communities
excluded groups

Managing collective resources
When state provides
social security Absence of state

——  Flow of information and resources

Figure 1. Circumstances in which bonding and networking social capital are important for adaptive
capacity.

Fuente: ADGER, 2003.



STATE STATE

Policies and laws Policies and laws

promoting security promoting security

and sustainability and sustainability
State substitutes Social and
for external policy learning -
linkages highest adaptive

capacity

/-fC}
O

o O

Flow of public and private resources,
compliance and regulation

——— Flow of information and resources

Figure 2. Vertical linkages between state and society with a “well-functioning” state.

Fuente: ADGER, 2003.



Onerational definitions of the four proposed dimensions of place attachment,

Pole Construct
Personal ~ Place igentify
Place dependence

(ommunity  Soctal bonding

Environment  Nature bonding

Definition

Those dimensions of sef, such as the misture of eetings about

specific phys cal settings and symbolic comections to place
that define who we are

Functional connection based specifically on the individual physica

comection to 2 settin: for example, it reflcts the degree to
which the physical setting provides conditions to support an

Intended use

Feelings of belongineness or membership toa eroup of people,
such as friends and family, 5 well & the emotional commections

Dased on shared fustory, Interests or concems,

Implict or explict connegtion to some partof the non-human

natural environment, based on history, emational response o
COSTUIVe representation (22, knowledge generation |

After Reymon at al. (2010):416

supporting literature

Proshansky et al, 1983; Williams et al, 1592
Williams & Vaske, 2003,

Sclreyer et al, 1981; Williams et al, 1992,
Williams & Vaske, 2003,

Kasarda & fanowitz, 1974 Hay, 1998a; Perkins & Long, 2002;
Hidalgo & Hernandez, 2001; Stedman et al, 2004;

Kyle & Chick, 2007; Sampson & Goodnich, 2009;
Trentelman, 2009,
Kals et al, 1999; Clayton, 2003; Schultz, 2001;

Schultz et al, 2004,



Table 1. Descriptive Statistics for Place-Meanings Scale Items and

Dimensions.
Dimension and Statements M SD o Aax A
Individual identity 092
I am very attached o the forest 4.01 1.11 091 0.85
I feel this forest is a part of me 370 L.11 090 087
I identify strongly with the forest 339 1.11 0.86 092
Family identity 0.90
I have pride in my heritage because of the forest 336 1.15 0.89 0.79
The forest is a special place for my family 3.80 1.12 0.84 0.87
Important family memories are tied to the forest 375 1.18 083 (.88
Self-efficacy 0.90
The forest is best for the activities 1 like to do 360 1.12 0.86 (.88
I have sadsfving experiences when I visit the forest 405 1.05 0.85 0.83
No other place can compare to the forest 378 1.13 0.89 0.7
The forest is my hrst choice for outdoor recreation 360 1.16 0.87 0.84
Self-expression 0.93
I feel that I can really be myself at the forest 387 1.07 091 0.87
Visiting the forest allows me to express myself 357 1.05 0.87 0492
Visiting the forest says a lot about who I am 367 L1l 091 087
Community identity 0.93
The forest contributes to the community’s character 424 1.00 091 089
The community’s history is defined by the forest 414 1.01 0.88 0093
The forest has helped put the community on the map 4.10 1.03 092 0.86
Economic me-a.n.ings 0.90
The community’s economy depends on the fores: 379 1.02 — 086
Appalachia’s economy depends on the forest 395 1.02 — 086
Ecological meanings 097
The forest is important in conserving the landscape 448 094 096 092
The forest is important in providing wildlife habicat 459 0.95 095 095
The forest is important in protecting water quality 457 0.95 094 096




Table 2. Descriptive Statistics for Perceived Besilience Scale Iiems and
DMimensions.

Fotated Faceor Loadings”

Dimension and Scale Ieems M By o Aux i Rz R A
Risk percepdon 0.0z
I would be ar nisk if 354 1.05% 0.z r.326 L LOEs  —0A06l

increasingly severe
sporms alvered forest
oonditions
I would be ar risk if .84 1.05 086 LKL ER o141 OAsxE —00s0
increasingly severe
droughis altered forese
conditicns
I would be ar risk if 357 102 0.5 045 0145 —00l6 L] |
changing climatic
conditions alvered
forese conditions

Abilty o learn .86
Information aboot ZEZ 1.0 — h.0EE L = 0.B&51 0Es
how Changing
environmeneal
conditions impace the
fiorese is easy o fand
Information abooe bow 773 096 — 026 LG o.a1o (et
forese conditions affect
My COOMImALity is easy
won hncd
Abilwy o plan .80
I could plan for .64 006 — LER R 0BG OOET GG
increasingly severe
weather condicons

I could make plans if 356 0491 — L1 LR 0B850 LGSR 125
forese conditions
changed
Abilty o adapt .63
I could adapt e F.47 1. 056 034 o444 e 0496

increasingly severe
weather conditons
Things will murn oae che 245 1.1 063 —0331 —0.10% 0235 0.386
same for me, regardless
of forest changes

I could adapt o alvered 3 16 0.9l 041 —Digz o182 074 0819
forese conditions
I could copes with small 342 09l 050 007 0. 165 071 0445

changes in
forese-relaed induscwries

Fropordon of variance 4.5 249 Z1.3 162
explained (92_ 1% of
povial

= Maximum-likelibood faceor method with Varimax roadon used oo exeract facoors.
Mode. Each starement ivem’s highest facvor loading s indicared by boldface wype.
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The UHI of Santiago
In a summer night
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Number of heat waves in Santiago de Chile”'s neighborhoods 2010-2017
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Lcz1 LCZA
Compact Dense trees
highrise
LCcz 2 LCZB
Compact Scattered
midrise trees
LCZ3 LCZC
Compact Bush, scrub
lowrise
LCZ 4 LCZD
Open Low plants
highrise
LCZ 5 LCZE
Open Bare rock
midrise or paved
LCZ 6 LCZF
Open Bare soil
lowrise or sand
Lczz LCZG
Lightweight Water
lowrise
Lczs Variable land cover properties:
Large b bare trees (i.e., deciduous, leafless)
lowrise increased sky view factor, reduced albedo
Lcz9 $ snow cover
Sparsely low admittance, high albedo
built
d dry ground (e.g., parched soil)
low thermal admittance, small latent
LCZ 10 heat flux, increased albedo
Heavy
industry w wet ground (e.g., waterlogged soil)

high thermal admittance, large latent
heat flux, reduced albedo

Figure 2.9 Classification of Local Climate Zones (LCZ) according to their perceived ability to modify local
climate (Source: Stewart and Oke, 2012 © American Meteorological Society, used with permission). For
quantitative measures of urban zone properties (first ten zones), see Table 2.2,
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. Arica Los cinco millones de vehiculos que
4000000 ¢ circularan en Chile a fin de aiio
i podrian formar cinco hileras entre

i Arica y Punta Arenas
m lm-lllﬁljl_.dEal.ltﬂs
u | i i il

3.000.000

number of cars in Chile between
1930 and 2017

2,000,000

Distancia 5.060 km oo

1.000.000

En casi 90 afios, el auto pasé
de ser un bien de lujo a uno masivo

Unidades

Sin informacion
disponible

Punta
~ Arenas

Fuente Para el perioda 1998- 2014, Instituto Nacional de Estadisticas. Para el lapso 1930-1963, “Estudio de Mercado
de Vehiculos Matorizados en Chile®, 1966, Automdvil Club de Chile, dizponible en sitio web de Biblioteca del Congreso Nacional_

Fuente: El Mercurio. Economia y Negocios B12. 03/09/2017



Cambios en la contribucion relativa de las fuentes de PM2,5 en el tiempo, indicando
proimedio para el periodo

1998-1999(33.5u/m’)  2003-2005(26.0u/m?*)  2011-2012 (17.19 4/m’)

2% Q9% 11% 13% 7% 2% Q%
i 18%
J70

9%

5%
38%
33% L7%

16%

20%

B coastal sources  Bcopper smelters W industrial sources

B wood burning
B motor vehicles O urban dust B unexplained

Figure 10 Relative contribution change of each source in the beginning, middle, and end of the period
Median levels of total PM2.5 are given in brackets next to the corresponding time period.



Where have you heard about it?

Inthe street [

Figure 5. Mediation on climate change.




Changes noted in the environment
(97% of respondents noted changes)
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Figure I. Changes in the environment,




Causes of changes perceived in the environment
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What idea comes to mind when you hear “global
warming”? (%)

Rising temperstares / planct geiing. . S 2 1
Pollation / atmosphere s 13
Tl is had, we have auscld il s 7
Climate change S-S 7
Meiting poles B 5
Warming of the earth and the.. SSSa 5
Destruction of human specles / danter S 3
Loial chapge (o lhe ecosyvsiem S 3
Weare destroving the planet s 3
Nue to the volcane Popecatépetl &8 2
We will pever learn to care for the.. s 2
Harmilul ta ws - 2
Mass medla w2 2
Clobal problems @ 2
The ice is melling @ 2
Destruction @ 2
Changing seasons 2
Garbage & 2
We are desiroving (he almosphere @2 2
Don't know I ]

Figure 0. Relationship with evervday life concept.




Variables to estimate WTP of meteorological information from Korean households

Table 4. Definitions and sample statistics of the variables.

Variables Definitions Mean Standard Deviation
Education The respondent’s education level in years 13.72 2.35
Gender The respondent’s gender (1 = male; 0 = female) 0.50 0.50
Age The respondent’s age in years 46.07 9.47
. The respondent’s household’s monthly income before tax
Income deduction (unit: million Korean won = USD 865.8) 4.09 1.93

Table 5. Estimation results of the spike model with covariates.

Variables Estimates t-Values
Constant —1.870 —2.89 *=
Education 0069 211+
Gender 0.072 0.50
Age —0.011 —1.41
Income 0.132 3.95 ==
Bid amount ¥ —0.425 —17.81 **
MNMumber of observations 1000
Log-likelihood —842.08
Wald statistic © 170.59
(p-value) (0.000)

A The variables are defined in Table 4; ¥ the unit is 1000 Korean won, and USD 1.0 was approximately equal to
KRW 1155 at the time of the survey; * the null hypothesis is that all the parameters are jointly »ero, and the
corresponding p-value is reported in the parentheses beside the statistic; the symbols ** and * indicate statistical

significance at the 1% and the 5% level, respectively.

Table 6. Annual economic value of the national meteorological service (MS) in Korea.

Monthly Expenditure Monthly Additional Monthly Economic Value = Annual Economic Value
on the National MS Mean Willingness to Pay of the National MS of the National MS
KRW 1459 (USD 1.26) KRW 860 (USD 0.75) KRW 2319 (USD 2.01) KRW 513.6 billion

per household per household per household (USD 444.9 million)

So-Yeon Park. Seul-Ye Lim and Seung-Hoon Yoo 2016



Mitigation/ Preparedness
Prevention

Recovery Response

Figure 2— Potential roles of the NMHS in disaster/femergency management systems
through four pillars of action: nsk management actions through the pillarsprevention/
mitigation and preparedness; and crisis management actions through the pillars
emergency response and recovery and re-building



— Desired developmental pathway

High
= Undesired developmental pathway mmﬁ ability
_ Resilience .

Adaplation and direcled transformation :
] :
Directed transformation/ '
adaptation X
e Low
[ sustainability
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u § _..'
[ (e 1| A e T e Future

Fig. 2| Interlinkages between sustainability, resilience and transformations. See text and Box 1 for further explanation.
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