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Outline

« |IPCC’s framework for Disaster Risk (Hazards, Exposure,
Vulnerability)

« (Geospatial Sensor Technologies
— Remote Sensing
— Automatic Sensors (e.g., Weather Stations) } Participatory

— Citizen Sensing risk management
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IPCC’s Framework for Disaster Risk

IPCC, 2012: Managing the Risks of Extreme Events and Disasters to Advance Climate
Change Adaptation. A Special Report of Working Groups | and Il of the
Intergovernmental Panel on Climate Change [Field, C.B., V. Barros, T.F. Stocker, Disaster
D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen,
M. Tignor, and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, UK,
and New York, NY, USA, 582 pp.
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Risk is a spatial problem: example flood

« Hazard:

How much water when and
where (flood zone)?

« Exposure:

Which elements could be
adversely affected?

* Vulnerability:

What are the predisposed
characteristics of the
elements that are at risk?




How can disaster risk be reduced?

 There is a geography of

Vulnerability

— Hazard
r\ — Vulnerability
Weather and OISASTER — EXpOSUre

Climate

Events \ RISK

* These element should be
measured and mapped

* Challenging if available data is
scarce




How to measure exposure?
* Exposure can be measured by: ;%&éﬂ% 038

— counting the numbers of buildings,
— sum the length of roads,

¥posure to
Storms (EIS)

— sum the area of farmland Ay
* that are within an impact zone, relative to the ¢ Epanureto
total number of buildings, ... that are within a & e
define unit (e.g., municipality) kT

“#1" Exposure to
Landslides (EIL)

Elements at risk

Buildings Infrastructure Agn‘cu!ture




How to measure (social) vulnerability?

Variables (examples):
- Pop.0-25 (%) SeVl | ywe BEVI

- Pop. 67 + (%) E' “ é
- Single parent (%)
- Immigrants (%)

- Wealth — SeVI
- Income

- Higher education (%)
- Unemployment (%)

- Municipality wealth

- Population density

- Dist. to nearest hospital

- Average age sewer and
water lines

- # exit routes

— BEVI
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Landscan

* Resolution 30" by 30"

* Do not count where people sleep but where they may
likely be at any random time of the day

* Obtained by a dasymetric technique

— Roads
— Night-light (NOAA) | Increase the likelihood of human presence

— Sea, desert, ...
— Steep slopes - Decrease the likelihood of human presence
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This is foeay
New York City's & 1 J=
population e, e
by day ...

Traffic rank:
16th worst

commute:

Landscan USA

Higher spatial resolution
One representation for daytime

Another representation for
nighttime



Temporal vulnerability




Where are the most exposed
and vulnerable areas?

 Exposure * Vulnerability

g J
Y

Integrated vulnerability assessment (Tate et al. 2010)

®@NTNU




How to combine indices?

 Transform the indices to a x'= X — min x 100

common scale from 0 to 100 max—min
* Weight the indices on exposure
based on the damage each of the
hazard make (using data from the
Norwegian Natural Perils Pool)

m Storm
m Flood
m Landslide

m Surge
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COP27 Result

Welcome to BBC.com https://www.bbc.com/news/science-environment-63677466
N
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Climate costs deal struck but no fossil
fuel progress

Rich nations will pay climate damages, but the final deal does not cut fossil
fuels further.

SCIENCE & ENVIRONMENT
@ NTNU



https://www.bbc.com/news/science-environment-63677466
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Exploratory visualization ...tool..f.t.... —

¥ Integrated Vulnerability
. RS e - e - e . s i s v - 100
* ‘001:-" 1 5 5 = 00w Finnmark
B Troms
: * Why is my munici a|lt Colored SO dark
W Norcland
B Norc-Trondelag
= Sor-Trencelag
B More og Romsdal
® SognogFjordane
W Hordaland
® Rogaiand
Vest-Agder
Aust-Agder
o e Telemark
; s & " Vestiold
Buskerud
q\:ﬁ‘(‘" wnere s
ol
)" { W Heomark
Sundsen
J ™ Osio
B B ™ Akershus
f o W Dstiols
{ min 1 min -0 in 5 O min 0
1 / w5386 || 27876 pASEE || 21745 a0 £7 || 0127 a0 24 |1 21772
=y | i IntVUComAT = 0,53 1| InfV VT omCHaima = -0.04 || InVWComNDK = 0
=BEIntVI |
1 i
o ity Bnlo sndsli. | B Incex
68-86 g
Fah ¢ Searchfor or for 3 county (filtar is
S Gamvik Finomark 0 o 481 1843 g .
F0-68 Nordkapp Finnmark 0 88.27 B6.88 8537 98.03 e | — |
reaas
Berlevig Finnmark 0 (] B35 7452 8275 BB.18 _/_‘__'— E3.97
[ =
- i | 3 Batsfijord Finnmark o o 8342 T4 m.o8 B2.68 A e — .56
280 ke, Hgookraind |
L .
o ) < misoy Fionmark 0 878 88 100 100 . A =%
& Tana Finnmark 154 s 4758 : 5045 40.66 e — Ba54
Varde Finnmark o o 24,99 1559 79.63 8532 _/——"— E5.68
| Vadso Finnmark 0 0 50.96 an 48,93 4188 L e 4425
& Hammerfest Finnmark o 83 E0.26 231 567 g1 eai— |/n
3| Nesseby Finnmark 0 u £4.03 56.52 ] 895 ___<i— 76.05
0| Kvalsund Finnmark 0 172 62.66 £533 58,48 56.85 -y 7424
! | Lebesby Finnmark 0 B 73.88 7,02 78.89 71.69 B €152
El m »




Using Citizen Sensing to Identify Heat
Exposed Neighboorhoods

Hittegolf Europa levert nieuw nationaal hitterecord op

Hoogste maximumtemperaturen ... -
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Few offisial weather stations

RA ", | T R —
Aot R 0¥ Netatmo sensors
L

“KNMI weather‘stalign .
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Netatmo sensors typically set up at/near buildings
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These buildings are warmer than their surroundings
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« HDH > 48;
Caution

« HDH > 72:
Danger

Llake
Kralingen

CentrallStation

Erasmusbrug
Euromasty &

Nieuwe!Maas

HDH §

72— Danger zone
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Demographic data on neighboorhood level

% of tot pop aged 65+
G NTNU
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Scatter Diagram linked
to a map

» Helps identify heat exposed neibourhoods
populated with vulnerable people
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Land surface temperature from space

EMR

Source sensor o Sentinel
« ASTER
Scattering . M O D | S
- x) AL
A J\*  + LANDSAT

Scattering

v
Absorption

Emission

*
« Absorption

Source: Quora
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Climate change — a health risk

Environment and Urbanization

Hazards and vulnerabilities among informal wetland
communities in Kampala, Uganda

John Bosco Isunju 1, Christopher Garimoi Orachz, and Jaco Kemp3

* (A) flooded access paths;

« (B) flood barriers made of
sandbags;

(O flooded house; and

« (D) unprotected well
prone to contamination



WaterClimateRisk

» The risk of polluted ground to be
«washed out» due to riverine or pluvial
flooding, landslide, or storm surge

Foto: Mads Lpkeland
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Vannklimrisk

Datalager

https://folk.ntnu.no/opach/vannklimrisk/

skritt 1

skritt 2 ckiiiea
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Sundsvall

Dreneringslinjer generert
fra NIBIOS DTW datasett

Dreneringslinjer laget av

Institutt for Geografi, NTNU

Dreneringslinjer fra GeoNorge

Leaflet | © OpensStreetiap

Selbu (kommunenummer: 5032)
Trondelag

Ved ekstremnedbor som resulterer i avervann kan det i Selbu veere:

0 eksponerte lokaliteter der det er mistanke om forurensning
1 eksponerte lokaliteter med ikke akseptabel forurensing

7 eksponerte lokaliteter med akseptabel forurensning

0 eksponerte lokaliteter som er litefikke forurenset

Tilgjengelige data:

99.93% coverage of the municipality

Tilgje ige data Format
Dreneringslinjer generert fra NIBIOs.
DTW datasett ggp'eed ESRI shapefile in ETRS 1989 UTM Zone
99 93% coverage of the municipality
Dreneringslinjer generert fra NIBIOs WMS: https:/
ps://geo.it ntnu.no/map_waterlines/? _!
DIW datssott LAYER: Dreneringslinjier_DTW0_5032 5 VISR G )

100 m (
300 ft

W X - Mistanke
3 - ke ak
]2

W 1 -Liteikke

i tiltak
dagens areal

/

Leaflet | © Kartverket

Vannklimrisk - Norges teknisk-naturvitenskapelige universitet NTNU - 2022



https://folk.ntnu.no/opach/vannklimrisk/
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Add topic (WMS)
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The CitizenSensing app
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Exposed buﬂdlngs Pluvial flooding

@ CitizenSensing —

SETTSTED ©

@ CitizenSensing =

SETT STED ©

Hosanger, Hosanger, Norway @vsthusvegen 52, 5282 Lonevag, Norway

Map 1 b

£30

|+

Go g|e Keyboard shortcuts Mapdata®2022 Termsofuse &

4 SETT STED 4 SETT STED




Handed in reports

@ CitizenSensing

@ CitizenSensing —

@ CitizenSensing — Fosar 515
5282 Lonevag, Norway ENDRE @

STED: STED:
Fv567 2128 Fv567 2128
5282 Lonevag, Norway 5282 Lonevag, Norway 1 LEVERTE RAPPORTER
Sun Aug 01 2021 Sun Sep 11 2022
© o~ °
Takk for ditt bidrag!
; Bernes
Her er noen tilpasningsstrategier for bedre RAPPORTER OM Map Satellite e
din beredskap og/eller for bedre kunne 557
héndtere en krisesituasjon. Husk &: o
1. Vedlikehold sluk, avlgp og annet FLLERUTFORSKVALGT STED + Ly

dreneringssystem for regnvann
2. Ha adskilte avlgpsrer for kloakk og KOMMUNEPROFILER

overvann
3. Installer regnhgsting i tenner P
4 LEVERTE RAPPORTER Hosarger

. Erstatt impermeable overflater (betong og
asfalt) med gresskledde vannveier =i
5. Kjor forsiktig
6. Veer spesielt oppmerksom langs kysten
og store elver
7.Unnga a krysse oversvgmmede omrader aknes Kossdalssvingene@

A TILBAKE TIL START
r 1

SENSORER




Concluding remarks

36

CC will make it hotter, warmer, and wilder = increased
hazard - increased disaster risk

Important to know where the most exposed and
vulnerable areas are - strategic climate change
adaptation - reduce exposure and vulnerability -
reduce disaster risk

People care about their near environments - visualize cc
effect for these locations - increase engagement

Geospatial tool essential

®@NTNU
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