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Country Grouping - Overall
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This measures CO:2 emissions from fossil fuels and cement production only — land use change is not included.
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> Shower TowerZE &35t

[Shower Tower 2| Zt=-212]]

AIRIN
Air is drawn in through louvres
at the top of the shower tower
| by the falling waler which
‘ displaces the air in front of it.

WATER IN

At the beginning of the cooling
process, water from the ‘phass
change’ material is fed in at 17°C

EVAPORATIVE COOLING

As the water droplets fall within
the shower tower, they evaporate
slightly which uses up energy
This process gradually coals the
waler droplet as it falls.

it

-

OFFICE e 15 c

SHOWER TOWERS

Five tubes of lightweight fabric
13 metres high by 1.4 metres
in diameter.

AIR OUT
Air drawn in at the top of the 13°C
shower tower is cooled and - -i)
used to supplement ground - e
floor cooling. P ——
~ Y WATER OUT
At the end of the cooling process,
water is piped back to ‘phase change’
material at 13C.

CH2 SHOWER TOWER
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space. ing cool ar iy |
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chilled cellings chilled colngs
Actve codling L
Bmdﬁ;‘ﬂm
oooupants
Radiant cooling da-
e ———low enorgy
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COOLING - OFFICES ook Koo

exhaust

High level exhaust exit
ensures

ing of warm ar in ceting

spaces
Exhaust pienum ot sight|
Iy negative pressure.
.

healthy air

cutside air
10 s6aled ac-
cess foor plenum

AIR FLOW - OFFICES

WIND TURBINES
Wind driven cowls
generate electricity
during the day & aid
in heat extraction.

EXHAUST

High level ceiling
exhaust ensures
complete emptying
of warm air in
ceiling spaces.

CHILLED PANELS
Occupants experience
‘coalth’ by radiating
heat to chilled ceilings
overhead.

DISPLACEMENT AIR
Fresh air fed at low
speed through T

2045 EtASEHEM E48
H12| ADIEJEEAN 33 XH

ROOF TOP ENERGY
Includes photovoltaic
cells, solar hot water
panels, a gas fired
co-gengration plant
and wind powered
turbines,

s PASWATNIFA
i i - T T Heauay AR

100% outside air
supply via vertical
ducts deliver air

floor by floor to
sealed acces floor
plenum,

%, SHOWER TOWERS
&/ Airand water falls to
¥4 provide cool water for
I

building reticulation
and cool air to
supplement ground
loor and retail cooling.

controllable floor vents.

PHASE CHANGE MATERIAL —_—
Water is piped to \—_ ’

phase change plant
for re-cooling.

DAY MODE
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1. Efficiency of Urban Systems

Typical Building
Fazq—Outside of the 1%
f=ut='  Annual nece Floodplain
Nearest BFE:
" Zane AE 11' NAVD

3. Heat - Resistant Construction .i
) Material |

-1
£% : NYC(2019) Climate Resiliency Design Guidelines q r{ .
Ry ]
Conventional Zoning Zoning Design Guidelines Form-Based Codes Pﬂ\ 7 %
Density use, FAR (floor area ratio), setbacks, Conventional zoning requirements, plus Street and building types (or mix of types), \l‘ / .
parking requirements, maximum building frequency of openings and surface build-to lines, number of floors, and *'\__ s f% £ g
heights specified articulation specified percentage of built site frontage specified. 3 [‘\

.

s
G ¥

&Y zone Ventilation Energy Rool Farm Drainage Roal +" Rool

e - rd
‘%\?\ Tranei- Green Naturel Solar Green Urban Utban Water Hol > Cool
Q b Criented Path ’

ZX: https://smartgrowthamerica.org/ ZX] : UCCRN(2018), Climate Change and Cities, p.7
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| Exposure I l Sensitivity l
-IPCC(2001)0{IA] ‘ot F ok FIH et+8 AIE . .
Potential Adaptive
- o — oL impacts capacity
-Florge B, BT, MSsHoR My =
> O = (=1 o
5T RIZS FOPYE STUIPIZE R0, T

by =21 E.:|2 |02 ZHA O < °0O0 I o o A framework of the vulnerability function to climate change
100 T TI o= n_._Al?I_E Relo=z o= [Source : IPCC (2001)]

Vulnerability(V) = f(Exposure(E),Sensitivity(S), Adaptive Capacity(A))
=YTE@) + XT'S() — X1 A(2)

Flet HXtz2| EEs|
A

- BZ&E3| YAl - 7-Score(1X}), Min-Max(2X})
i

X : Raw data > Z-score > Min-Max > Index

7_3 . Score — Mean Min — Masx: V. = Xi = Xmin
cores 4= Standard Deviation l Xmax — Xmin
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VESTAP, KEI)

==, Y, Y, SHEDY, XelPdE, SAXL FEIH (38 SHER)

Category Input data index Spatial unit Reference
Number of days in April-October maximum temperature above 30°C Minimum VESTAP
Sum of insolation from April to October with log values administrative https://vestap.kei.re.kr
Number of days with a heat index of 32 or higher, boundary
Extreme Heat Thermal wave persistence index (HWDI)
Number of days above 35 °C
Climate Feeling temperature
Impact ; "
Maximum precipitation per day
5-day cumulative precipitation (mm)
Extreme Precipitation Annual precipitation (mm)
Number of days with precipitation of 80 mm/day or higher
Number of days with precipitation of 150 mm/day of daily rainfall
Povulati Total population, Productive population, Infant population, 100m x 100m Mesh National Spatial
opuiation Elderly population, Primary school population (each 38,523 cells) Information Portal
. Coverage ratio, FAR, Main structure, Residential Area, Main applications, htp:// www.nssh.go.kr
Buildings http://map.ngii.go.kr

Ground floors, Underground floors, Year of approval

Accessibility to community facilities

General Hospital, Emergency medical, Hospital, Public health center,
Day care Center, Kindergarden, Elementary School, Neighborhood Park

500m X 500m Mesh

Economical aspects

Published land prices, Individual house prices

Geographical aspect

Altitude difference from average elevation

100m x 100m Mesh
(each 38,523 cells)
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Access Basic DB

[
Heat Scenario Flood Scenario
DB Setup DB Setup o
Exposure, Sensitivity Expos_ure, Sens_ltlwty
Adaptive capacity Adaptive capacity
]

Heat Vulnerability
Vheat=E(x)+S(y)-A(z)

Flood Vulnerability
Viwod=E(x)+S(y)-A(z)
2030,2040,2050yr

2030,2040,2050yr

VESTAP NSDI

Climate Change GIS Information

Scenario (Table data) (Polygon data)
I I

Heat X Flood Vulnerability DB
2030,2040,2050yr

Statistical Significance Analysis

Sort & Merge Define Projection
I 2030,2040,2050
i Standard coordinate:
Geo Coding Korean—1985-Korea Central Belt
Significance )= 0.95 Dismiss
|
Spatial Join LISA Analysis : Bivariate Moran’s |
X: Heat Vulnerability,
Y: Flood Vulnerability
Building existence ? Dismiss L : 2050 ] Geoa work
2p4
2030 :I GIS work

HH/HL/LH/LL

Standardization:
Z-Score / Min-Max
]

Indexation : Average / SUM

__Basic DB for Vulnerabiliﬁ =

2030,2040,2050 yr

o
= D

[An Algorithm to setup Basic Database for Vulnerability]

Dismiss

Dismiss

I:I Spreadsheet work Dismiss Dismiss
[

[ ciswok
Dual Future Vulnerability Map
(Heat & Flood)

[An Algorithm to make the Dual Future Vulnerability Map]
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[Year: 2030]

Significant
Value

Bivariate
Moran’s 1

Dual
Vulnerability
Map
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[Characteristics of Building Sf¥dctures by Heat/Flood Vulnerabilities]
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