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Possible use cases

1) Location Risk Assessment: Precise
Geographical Information of Properties/Assets

2) Physical Risk Assessment: Historical
catastrophe damages, losses and storm surge data

3) Stress Test: Historical climate data, damage data
and storm surge projection for model development

4) Risk Mitigation: Insurance costs and claims to
determine whether property is insurable; resilience of
building

https://www.hkma.gov.hk/eng/key-functions/international-financial-centre/green-and-sustainable-finance/gsf-data-source-repository/



https://www.hkma.gov.hk/eng/key-functions/international-financial-centre/green-and-sustainable-finance/gsf-data-source-repository/

Use cases
(for illustration purpose only)



Use case (1): General physical risk assessment of a building/ asset

Some useful reference data sources

1) Characteristics of the building 2) Historical data and District level micro-climate conditions
i. Precise geographical location of the building I climate conditions

Lands Department: Drainage Services Department:

» Hong Kong Map Service 2.0 » Flooding blackspots in Hong Kong

> Hong Kong Geodata Store: Web-based Datum Transformation Tool » Coastal low-lying/ windy residential areas in Hong Kong (including

i Terrain of the location storm surge and overtopping wave spots)
Lands Department: Civil Engineering & Development Department
» Open Data (Geospatial) containing various geospatial data including Digital ” _szgltaset .Of re?orted Iagdslldellnc@ents n :—|onfg K(_)(;]g (including
Terrain Model (DTM) information of reported year, location, scale of incident,

consequences, etc.)

iii.  Address and age of the building . . : .
i. Financial or economic loss
Hong Kong Building List in Rating and Valuation Department:
Hong Kong Observatory:
» “Names of Buildings” : : :
» Casualties and damage caused by tropical cyclones in Hong Kong

iv.  Building Resilience
Architectural Services Department:
» “General Specification for Building 2022 Edition”

Civil Engineering and Development Department:

» “Study of Coastal Hazards under Climate Change and Extreme Weather and 4
Formulation of Improvement Measures — Feasibility Study”



Use case (1): General physical risk assessment of a building/ asset

Getting the geographical location of a building

« Coordinates of specific locations can be obtained through

Lands Department's Hong Kong Map Service 2.0

Lands Department, the Government of the Hong Kong Special Administrative Region:

+ Hong Kong Map Service 2.0: Digital maps and datasets which provide coordinates of specific locations covering the whole
territory of HK and can be downloadedhttps://www.hkmapservice.gov.hk/OneStopSystem/home?locale=en
(Technical details of the digital map products: hitps.//open.hkmapservice. gov.hk/OpenData/resourcesindex)

* Hong Kong Geodata Store: Web-based Datum Transformation Tool provides an instant conversion between various coordinate
systems / datum. Transformation by batch is allowed.
Introduction: https://www.geodetic.gov.hk/en/gi/transformation.htm
Toil: https://www.geodetic.gov.hk/en/services/tform/tform.aspx

* Hong Kong Geographic Data: https:/www.landsd.gov.hk/en/resources/mapping-informatsqhk-geographic-data.html#

« Open Data (Geospatial) containing various geospatial data including Digital Terrain Model (DTM) witsis the topography of
terrain in 5-metre raster grid with an accuracy of £5m: hitps://www.landsd.gov.hk/en/spatial-data/open-data

* Geodetic Survey Products and Services: hitps://www.geodetic.gov.hk/en/geod_services.him
* Geodetic Survey Control Station Database: htips://www.geodetic.gov.hk/en/gi/geod-data.him

* Slope Maintenance Responsibility Information System (a Geographic Information System based inventory about the
maintenance responsibility of existing slopes): https://www?2 slope.landsd.gov.hk/smris/map
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Lands Department's Web-based Datum Transformation Tool
provides instant conversion between various coordinate
systems / datum
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Version 3.4.3
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Getting topography of terrain of a location

« Elevation data of specific locations (in 5-metre raster grid)
can be obtained through Lands Department's Digital
Terrain Model (DTM)

Lands Department, the Government of the Hong Kong Special Administrative Region:

« Hong Kong Map Service 2.0: Digital maps and datasets which provide coordinates of specific locations covering the whole
territory of HK and can be downloaded: hitps://www.hkmapservice.gov.hk/OneStopSystem/home?locale=en
(Technical details of the digital map products: https.//open.hkmapservice gov.hk/OpenData/resourcesindex)

« Hong Kong Geodata Store: Web-based Datum Transformation Tool provides an instant conversion between various coordinate
systems / datum. Transformation by batch is allowed.
Introduction: https://www.geodetic. gov.hk/en/gi/transformation.htm
Tool: https:/www.geodetic.gov.hk/en/services/tform/tform.aspx

+ Hong Kong Geographic Data: https://www.landsd.gov.hk/en/resources/mapping-information/hk-geographic-data.html#

« Open Data (Geospatial) containing various geospatial data including Digital Terrain Model (DTM) which is the topograp
terrain in 5-metre raster grid with an accuracy of +5mjhttps://www.landsd.gov.hk/en/spatial-data/open-data.htrnl |

« Geodetic Survey Products and Services: https./fwww.geodetic.gov.hk/en/geod_services.htm
+  Geodetic Survey Control Station Database: hitps://www.geodetic.gov.hk/en/gi/geod-data.htm

« Slope Maintenance Responsibility Information System (a Geographic Information System based inventory about the
maintenance responsibility of existing slopes): https://www2.slope.landsd.gov.hk/smris/map

Use case (1): General physical risk assessment of a building/ asset

ﬁ What's New Resources About Us

Land Disposal

and Transaction

| Development Control
and Compliance

1:100 000 Digital
Orthophoto Map

Key feature of 1:

100 000 Digital
Orthophoto
Map

The 1:100 000 Digital Orthophoto Map
is an orthophoto map of the Hong
Kong Special Administrative Region. It
is mosaicked from geometrically
rectified aerial photographs and
constructed for measurement
accurate to 1:100 000 scale. The image
for download is geo-referenced to
the local coordinate system in Hong
Kong 1980 Grid. (Remark: The area
beyond the Hong Kong territory is
produced from Landsat-8 satellite
image.)

Please read the Terms and Conditions
of Use of DATA.GOV.HK before
download.

Land Acquisition 1
and Clearance

Control Station
Database

Land Management I

and Enforcement Mapping

of Use of DATA.GOV.HK before
download.

Digital Terrain Model (DTM)

/3_/"’\
== DTM

Key feature of
Digital Terrain
Model

The DTM is a digital terrain model of
the Hong Kong Special Administrative
Region. It shows the topography of
terrain (including non-ground
information such as elevated roads
and bridges) in 5-metre raster grid
with an accuracy of #5m. If land area
is covered by vegetation, the terrain
will be depicted by the height of
vegetation.

Please read the Terms and Conditions
of Use of DATA.GOV.HK before
download.

Survey and




Use case (1): General physical risk assessment of a building/ asset

Getting address and age information of a building | N . swmga
Our Services ) Publications Forms W EGET About Us
Services Payment
Names of Buildings
. r . . “Names of Buildings” is updated quarterly to include names, addresses and years of completions of buildings in Hong Kong. The building list is by no means
« Addresses and years of completion of specific buildings exhausive bt every efort has been made o ensure accuracy of s publcation
can be obtained through Rating and Valuation
‘ . . « H H ”
Department's regular publications of “Names of Buildings
____________________________________________________ 9
Rating and Valuation Department, the Government of the Hong Kong Special Administrative Region:
«  “Names of Buildings” (A publication which is updated quarterly to include names, addresses and years of completions of
buildings in ilding listi i fort has been made to ensure accuracy of this Names of Buildings (Hong Names of Buildings (The
. . ] N ) ) . o Kong Island and Kowloon) New Territories)
publication.)j https://www.rvd.gov.hk/en/publications/other_publications. html > (oot i) (g (oo i) (3
Other format: Other format:
Completion Owners” Corporation

Building Mame [1] B () Building Name [2) I (=) Building Name [3) BB (=) Address [1] gmi—) Address [2) =) Address [3) =) LR ey gk Remark e

A Hatel 123 Tung Choi St EEaresd 2012

A Kun Lock Building ZExE 178 Mathan Rid. FEEETIE 1966

A. Lei wah Building = & Azhley Rid. S EENE 157 F

A% Hatel 128 Temple St. B 12988 2013

ABEA Commercial Tl 223 Aberdeen Main Fid. EETAMIE 1953 F

Euilding

ABEA Houze AR 1953

ABEA Houze AR Bilock A A 225 Aberdeen Main Rd. TS F AN

ABEA Houze AR Block B EZ 227 Aberdeen Main Rd. EEFAM22TE

ABEA Shopping Mall it ] 223 Aberdeen Main Rd. s 1983

Abdoolally House BEEEAN 20 Stanley St. TR 208 1965

Aberdeen Baptizt Church | S %awE 11 Aberdeen Reservair Rd. | S & FocmsiiE -

Aberdeen Baptist Church [F&F ®SaSxaRE 11 Aberdeen Reservoir Rd. | E@FaEmie

F ak Kwong Kindergarten

Aberdesn Baptist EETRINSETES 1% Lei Tung Estate Fid., HEE

Lui Ming Chai Callege Lei Tung Estate BETGE 7

& hardaan Pieat Club BT A 21 Shorm W ian Bd =i w




Use case (1): General physical risk assessment of a building/ asset

Assessing resilience of a building

* The reports provide useful information on standards,
guidelines and metrics for buildings and infrastructure under
extreme weather, as well as government’s adaptation
measures, which can be used as a reference point for
assessing building resilience

General Specification for Building

Architectural Services Department, the Government of the Hong Kong Special Administrative Region: 2022 Edition

. General Spemﬂcauon for Bmldmg 2022 Edition (summansmg the demgn of government buildings and

DID) civil Engineering and
Development Department

https://www.archsd.gov.hk/media/publications-publicity/general-specification-for- bmldmg/GS 2022.pdf

Agreement No, CE 74/2018(CE)

Study of Coastal Hazards under
Climate Change and Extreme
Weather and Formulation of
Improvement Measures -
Feasibility Study

Civil Engineering & Development Department, the Government of the Hong Kong Special Administrative Region:

e Study of Coastal Hazards under Climate Change and Extreme Weather and Formulation of Improvement Measures
— Feasibility Study (providing details of coastal low-lying or wing
works and management measures to alleviate coastal hazards)
reports/index-id-24.html

https://www.cedd.gov.hk/eng/our-projects/project-

Final Report (Final)
(Ref. R17-04)

e Dataset of reported landslide incidents in Hong Kong (including information of reported year, location, scale of
incident, consequences, etc.): https://www.geomap.cedd.gov.hk/GEOOpenData/eng/Incident.aspx
Data Dictionary: https://www.geomap.cedd.gov.hk/GEOOpenData/Data/Incident/Incidents_Dict.pdf

May 2022

e Slope Information System (a Geographic Information System based inventory of the current man-made slopes):
https://hkss.cedd.gov.hk/hkss/en/facts-and-figures/slope-information-system/sis/index.html

e Dataset of registered man-made slopes (including spatial polygons of the registered features in the Catalogue of
Slopes and the mitigated hillside features with basic information pertinent to the features):
https://www.geomap.cedd.gov.hk/GEOOpenData/eng/Feature.aspx
Data Dictionary: https://www.geomap.cedd.gov.hk/GEOOpenData/Data/Slope/Slope_Data_Dict.pdf




Use case (1): General physical risk assessment of a building/ asset

Getting historical data and district level micro-climate conditions

Civil Engineering & Development Department, the Government of the Hong Kong Special Administrative Region:

«  Study of Coastal Hazards under Climate Change and Extreme Weather and Formulation of Improvement Measures — Feasibility
Study (providing details of coastal low-lying or windy residential areas, and government’s improvement works and management
measures to alleviate coastal hazards): https./fwww.cedd.gov.hk/eng/our-projects/project-reports/index-id-24.html Spatial location of the confirmed landslide incident and basic information pertinent to the landslide,

o . . L . ; - inc ation, estimated scale of fai t ailure, ete.
- Dataset of reported |angdslide incidents in Hong Keng (including information of reported vear location, scale of incident, including the location, estimated scale of failure, date of failure, etc

consequences, etc. ) https:/www.geomap.cedd.gov.hk/GEOOpenData/eng/Incident.aspx >
Data Dictionary: https.//www.geomap.cedd.gov.hk/GEOOpenData/Data/Incident/Incidents_Dict. pdf
+ Slope Information System (a Geographic Information System based inventory of the current man-made slopes):
https://hkss.cedd.gov.hk/hkss/en/facts-and-figures/slope-information-system/sis/index html Update Frequency : Annually
« Dataset of registered man-made slopes (including spatial polygons of the registered features in the Catalogue of Slopes and Data Dictionary : Incidents_Dict.pdf
the mitigated hillside features with basic information pertinent to the features):
h“ps:ffww.gEﬂmap.cedd.g'{}\". |1WGEOOpe|1Datafe|1g,fFeatUre.apr Metadata : Incident_CEDD.xml [English Version Only]
Data Dictionary: https://www.geomap.cedd.gov.hk/GEOOpenData/Data/Slope/Slope_Data_Dict.pdf
= Daily rainfall by raingauge location in HK 1980 Grid: https://www.geomap.cedd.gov.hk/GEQOOpenData/eng/Raingauge.aspx D Location of Landslide Incidents (CSV)
« Breakdown of landslide consequences by types of slope failures: https:/www.cedd.gov.hk/eng/publications/geo/geo-
reports/index.html (GEO reports such as Review of Landslides and Hong Kong Rainfalls and Landslides)
. . ) o : . ) . Flooding Blackspots
+  Slope safety measures for addressing the increasing landslide risk due to climate change (including strengthening slopes 9 P
against extreme rainfall to prevent landslides, enhancing emergency preparedness and response to cope with severe landslide
events, and improving the community resilience against landslide risk): hitps://hkss.cedd.gov.hk/hkss/en/slope-safety-in-hong-
kong/slope-safety-system/preparedness-for-increasing-landslide-risk-due-to-/index.html = Hide < Back
Flood Prevention +~ Flooding Blackspots
Drainage Services Department, the Government of the Hong Kong Special Administrative Region: « Out Flooding Situstion The Purpose
e Flood Prevention Strategy DSD established a systematic approach to identify flooding blackspots in the territory in 1994. The
+ Elooding blacksoots i Hong Kong: e et e omanoeston i e ocoton. o oo
https:/fwww.dsd.gov.hk/EN/Flood_Prevention/Our_Flooding_Situation/Floading_Blackspots/index.html > T Sepine e e e ey 1k For the commizsian=d
® How to Reduce Flood

Damage Flooding Blackspot Scales

« Coastal low-lying/ windy residential areas in Hong Kong (including storm surge and overtopping wave spots):
hitps://www.dsd.gov.hk/EN/Flood_Prevention/Our_Flooding_Situation/Coastal_Low_lying_or_Windy_Residential_Areas/index.h
tml
https:/{fwww.dsd.gov.hk/EN/Publicity_and_Publications/Publicity/DSD_Sustainability_Reports/index.html

e Land Use Management
and Legislation

Environmental
Management >

Number of Flooding Blackspots over the years

Number of Flooding Blackspots
KEREBEHB 9

Review Mechanism

List of Flooding Blackspots

Blackspots Location Map

« List of completed projects on flood prevention, sewerage and sewage treatment (including information of improvement work,
project scope, location concerned, commencement and completion date etc.) (as of 2022/11/01) (excel file)




Use case (1): General physical risk assessment of a building/ asset

Getting historical data and district level micro-climate conditions

&

Physical Risk

Datasets that facilitate assessment in relation to exposure to physical risks under different emissions scenarios and time horizons.

Hong Kong Observatory:

« Tropical cyclone impact data (including cyclone warning signal records, key meteorological and tidal data at different stations,
casualties, and socio-economic impact dafg): https://www.hko.gov.hk/en/informtc/tc_impact.html

« Tropical cyclones information, statistics and publications:
Main Page: https:/www.hko.gov.hk/en/informtc/tcMain.htm
Annual Publications: https://www.hko.gov.hk/en/publica/pubtc.htm

« Hong Kong Heat Index: https://www.hko.gov.hk/en/wxinfo/ts/index_hkhi.htm
« Climate change information and projections: https://www.hko.gov.hk/en/climate_change/climate_change.htm

Climate data/statistics: https:/www.hko.gov.hk/en/cis/climat.htm

Historical tropical cyclone impact data (including cyclone
warning signal records, key meteorological and tidal data
at different stations, casualties, and socio-economic
Impact data) can be obtained from HKO database

A B C D E F G H I 1 K L
TC Basic Information cin M
Highest TC
. ) Losses Reported by Government Departments,
Year  Name  Chieslame MMAD Si;:lm;ugﬂd Public Utility Companies and other Organizations i
Agriculture  Public Works Facilities Public Utilities Private Property  Industry Others  Subtotal Bu
1988 Susan =& 8B0Z 1 N MR NR MR NR MR NE
1988 Vanessa =2y 8BOS 1 NR MR NR MR NR MR NE
1988  Warren iy 8806 3 13.5000 02000 0.5000 MR NE MR 14,2000
1988 Kit = 8821 3 MR MR MR MR MR MR MR
1988 Pat T 8827 3 MR MR MR MR MR MR MR
1988 Ruby Stk 8828 3 MR MR MR MR = MR MR
1989 | Brenda ofeiE 8903 g 8.8000 NR 1.4230 NR NR MR 102230
1989 Dot == 8903 3 MR MR NR MR NR MR NE
1989 Faye Ei=] 8907 1 MR MR NR MR NR MR NE
1989 Gordon =E 5908 i 0.3000 NR 02230 NR NR MR 05230
1989  Brian HEE 8924 3 MR MR MR MR NR MR NE
1989  Angela SEEm 8923 3 MR MR MR MR NR MR NE
1989 Dan b=t 8926 3 MR MR NR MR NR MR NE
1990 Marian EET 9003 3 MR MR MR MR MR MR MR
1990  Nathan =4 9004 3 MR MR MR MR MR MR MR
1990  Percy HE 9006 1 MR MR MR MR = MR MR
1990 = Tasha = 9009 3 NR NR NR NR MR MR NR
1990 Becky EiE 9016 3 MR MR NR MR NR MR NE
1990 Ed =B 9018 1 MR MR NR MR NR MR NE
1991 Zeke BE 9106 3 MR NR NR NR NR MR NE
1991 Army =i 9107 3 MR MR NR MR NR MR NE
1991 Brendan izl e 9108 i MR MR 0.9440 MR NR MR 09440
1991 Fred EERE 9111 3 MR MR 026350 MR NR MR 026350
1991 Togl =5 9116 3 MR MR MR MR MR MR MR
1991 Nat fegiicd 9120 1 MR MR MR MR MR MR MR
1992 Chuck E= 9204 3 MR 02000 MR MR MR MR 02000
1992 Eli M= 9205 3 MR MR MR MR = MR MR
1992 Faye E] 9206 3 8.0000 1.3000 5.3000 NR NR MR 14.6000
1992 Gary =S 9207 g MR MR 03000 MR NR MR 03000
1992 Mark E=x 9212 1 MR NR NR NR NR MR NE
1993 Koryn = 9302 i MR 1.6000 0.9000 MR NR MR 2.5000
1993 Lewis BESHT 9303 1 MR MR NR MR NR MR NE
1993 9309 i MR 0.6000 03000 MR NR MR 05000
1993 9312 1 MR MR MR MR MR MR MR

Damage (Phys

Damage (Monetary) | 10



Use case (2): Physical risk stress test

Some useful reference data sources

1) Characteristics of the building 5) Historical data of climate incidents in Hong Kong
<refer to use case 1> Hong Kong Observatory:
» Tropical cyclones information, statistics and publications
2) Historical data and District level micro-climate » Annual tropical cyclone statistics (including wind speed, direction and rainfall
conditions in each weather station, sea level and storm surge, tropical cyclone position

<refer to use case 1> and intensity data etc.)

6) Financial or economic loss
Hong Kong Observatory:
» Casualties and damage caused by tropical cyclones in Hong Kong

3) Climate Scenarios and Projections
I. Climate change information and projections
Hong Kong Observatory:

» Climate change information and projections Civil Engineering & Development Department:

» Dataset of reported landslide incidents in Hong Kong (including information

Network of Central Banks and Supervisors for Greening of reported year, location, scale of incident, consequences, etc.)

the Financial System:
» NGFS Scenarios Portal

Intergovernmental Panel on Climate Change
» IPCC Working Group 1 Interactive Atlas

4) Economic Opportunities & Forecast
Network of Central Banks and Supervisors for Greening
the Financial System:
» NGFS Scenarios Portal

IEA World Energy 11
» World Energy Outlook 2022 Free Dataset



Use case (2): Physical risk stress test

Getting climate change information and projections

* The HKO webpage provides global/domestic climate
change information and projections (including but not
limited to temperature, rainfall and mean sea level)

-Q Physical Risk
Datasets that facilitate assessment in relation to exposure to physical risks under different emissions scenarios and time horizons.
Hong Kong Observatory:

« Tropical cyclone impact data (including cyclone warning signal records, key meteorological and tidal data at different stations,

casualties, and socic-economic impact data): https://www.hko.gov.hk/en/informtc/tc_impact.html

« Tropical cyclones information, statistics and publications:
Main Page: https://www.hko.gov.hk/en/informtc/tcMain.htm
Annual Publications: https://www.hko.gov.hk/en/publica/pubtc.htm

« Hong Kong Heat Index: https://www.hko.gov.hk/en/wxinfo/ts/index_hkhi.htm

« Climate change information and projections' https://www.hko.gov.hk/en/climate_change/climate_change.htm I

Climate data/statistics: https://www.hko.gov.hk/en/cis/climat.htm

Eﬂ?xziczoesn[wnom 19 Jun 2023 (Mon) .an.7=c 75% (13:50) £ &  TextSize H < Q

- . | Astronomy | Radiation . " International & Media
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{} > Climate > Climate Change

Climate Change Impacts

There is a 98% likelihood that at least one of the next five years (2023-2027) will be the warmest on record.

| Global Climate Change | | Climate Change in Hong Kong | | Causes of Climate Change |

| Global Climate Projections | | Climate Projections for Hong Kong | | Educational Resources |

Vital indicators of climate change

Climate Projections for Hong Kong

The United Nations Intergovernmental Panel on Climate Change (IPCC) released the Summary for Policymakers (SPM) of the Working Group | contribution to the
Sixth Assessment Report (AR6) "Climate Change 2021: The Physical Science Basis” on 9 August 2021. A new set of 5 scenarios taking into consideration
different trends in greenhouse gas concentrations is employed in AR6 to generate climate projections for the 21st century.

+ SSP3-7.0 and SSP5-8.5: High and very high greenhouse gas emissions, carbon dioxide emissions roughly double from current levels by 2100 and 2050
respectively.

+ SSP2-45: Intermediate greenhouse gas emissions, carbon dicxide emissions remaining around current levels until the middle of the century.

+ 5SP1-1.9 and SSP1-2.6: Very low and low greenhouse gas emissions, carbon dioxide emissions decline to net zero around or after 2050, followed by varying
levels of net negative carbon emissions

Itis important to note that climate projection is not weather or seasonal forecast. It aims at describing the plausible changes in future climate from a long-term
perspective under prescribed greenhouse gas concentrations rather than depicting the "day-to-day” or "year-to-year" weather fluctuation. Climate projections will
vary according to different emissions scenarios. Besides, disparity in climate models" ability in simulating physical processes will also introduce uncertainties to
climate projections.

o
Temperature Mean sea level
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Use case (2): Physical risk stress test

T ——————————————————————————,.,.,.,
Getting climate change information and projections

Use scenarios Data & Resources

Explore scenarios

S Scenarios Portal Introduction

Explore the data

NGFS IIASA Scenario Explorer

« NGFS’s and IPCC'’s established scenario models provide — e

transition scenarios tme seres Gzt Th s database 2lso noludes macro-econamic
dats from the National Institute Global Ezonometriz Moge! [NIGEM) as well 35 data on

information of climate scenario parameters and pathway s :
projections

Explorer, hosted by 1454 Alternotively, the dota car be accessed via @ RestAPl or the open-

NGFS CA Climate Impact Explorer

This web-based user interface provides s s and display of the
physical scenarios time seres deta. Bxvendsd =iz of physical data can e found 0 the
Ine ] . 2 i s 3 community-
climate-impacts madeling initiative. ISIMIP offers 2 con: framewark for
=cioral, cross-sc e madelling of the impacis of climate changs.

The scenzrio data is available for dewnload via the Climate impact Explorer, hosted by
Climate Angiytics. Aleeenatively, the data ean be oceessed via an AP

S

source Python package pyam.

Explorer Documentation

Scenarios Sensitivity Analysis to
Macroeconomic Policy Assumptions

Scenario analysis for acute physical
risks in EMDEs

B

Climate Scenarios and Projections

Scenarios models and profections that facilitate climate risk analysis and stress testing to assess the resilience of an entity's
businesses, strategy and financial planning against different climate scenarios; or for research and policy purposes

Network of Central Banks and Supervisors for Greening the Financial System (NGFS):

+  Scenarios Portall https:/fwww.ngfs.net/ngfs-scenarios-portal/data-resources/ l

Paris Agreement Capital Transition Assessment (PACTA):
+ Transition scenarios: https://compass transitionmonitor.org/

International Energy Agency (IEA):

+  Global Met Zero by 2050 scenario projections data: https:/www.iea.org/data-and-statistics/data-product/net-zero-by-2050-
scenario

» Energy Technology Perspectives (ETP) scenario and sectoral data: https://www.iea.org/data-and-statistics/data-
product/energy-technology-perspectives-2017-2

Intergovernmental Panel on Climate Change (IPCC):

This note sims ing climat risk assess ture and provides s
gracice| framewark for ceniral banks ang supervizers in ENDES for sssessing <l maie
physical risks with extreme weather vents. This nate includes references and inks to
data sources and tosls with 008 glabal coverage which can be vary useful for EMDES.
Alzrge majoricy of datz sources and tools used for risk 2ssessment in developed

The role of macrostonamic palicy assu '5in NGFS scenarios has atracted a lot of
astenton, 25 they 212 part afthe narr ich cond tions the dimate scenarios. Tne
52127 paliey seings hes tnersfore Deen carefully miplored 0 arder to design the paloy
conditionalicy of the Phase Ill scenarias. Moreaver, 1o assess the sensitivity of the results

to sssumptions related 10 fiscal and menstary policy, this document also reports an enuntries have  same EMDES or thatare
analysis concuctad thraugh the lens af the NIGEM model, giving aterative scenarios
according to different policy options

P
ot yet availasle in EMDEs. Bulding on 2 series of case szud ez in EMDEs. this nate
proposes  practicsl framewark and ilIUSTrates Row to complets & cimate physical risk
assessment by leveraging ex'sing 82t and tools.

IpCC ..

IPCC WGI Interactive Atlas
A novel tool for flexible spatial and temporal analyses of much of the observed and projected climate change information
Drivers (CIDs).

« IPCC Working Group 1 Interactive Atlas: ‘ttp5:;‘finteractiv&atlas_\pcc.chf I

World Bank:

+ Climate Change Knowledge Portal: https://climateknowledgeportal. worldbank.org/

v

%

REGIONAL SYNTHESIS DOCUMENTATION

REGIONAL INFORMATION

IPCC Working Group | (WGI): Sixth Assessment Report

underpinning the Working Group | contribution to the Sixth Assessment Report, including regional synthesis for Climatic Impact- .
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Use case (2): Physical risk stress test

Getting information on economic opportunities & forecast

* Macro-economic data and impact data of physical risks
on GDP can be obtained from the National Institute
Global Econometric Model (NIGEM) and NGFS IIASA
Scenario Explorer respectively

Climate Scenarios and Projections

B

Scenarios models and profections that facilitate climate risk analysis and stress testing to assess the resilience of an entity’s
businesses, strategy and financial planning against different climate scenarios; or for research and policy purposes.

Network of Central Banks and Supervisors for Greening the Financial System (NGFS):

+ Scenarios Portall https:/fwww.ngfs.net/ngfs-scenarios-portal/data-resources/ l

= Transition Risk

Datasets that facilitate assessment in relation to exposure to transition risks under different emissions scenarios and time horizons.

Network of Central Banks and Supervisors for Greening the Financial System (NGFS):
» Transition scenarios: https://data.ene.iiasa.ac.at/ngfs/#/workspaces

International Energy Agency (IEA):

. lhtlps:fr‘www.iea_org,fdata-and-s‘tat|sticsfdata-producis?fllter:free l

 The IEA's World Energy Outlook datasets provide projections
for fossil-fuel production and demand by region, power sector

'FS  Scenarios Portal

Explore the data

NGFS IIASA Scenario Explorer

ser interface provides i s s and display of the
transition scenarios tms series ata, This database 250 incluces macro-economic
data from the National Institute Global Econametric Model (NIGEM) as well a5 data on
the impact of physical risks or GOP.

The scenaria doza s available for download os xisx ar csv fles via the Teansition Scenaria
Explorer, hosted by iS4 Alternatively, th dota can be oecessed via o RestaPl or the oper-
souree Byehon package pyom

Explorer Documentztion

Scenarios Sensitivity Analysis to
Macroeconomic Policy Assumptions

The role of macrozcanomic policy assumptions in NGFS scenarios has attracted a lot of
atention, 25 they are part of the narrasives which conditions the climate scenarios. The
st of polcy settings hes therefore been carsfully explared in order to desizn the palicy
conditianaly of the Phase Ill scenarios. Moreaver, o assess the sensitivity of the results
to assumptions related o fiscal and menstary policy. this document also reports an
analysis conductsd through the |zns of the NIGEM model, gwing afternative scenarios
accarding to different policy options.

Scenarios Sensitivity Analysis

Introduction

Explore scenarios Use scenarios Data & Resources

NGFS CA Climate Impact Explorer

d user interface provides intuitive visualisations and display of the
physical scenarios ime seres daiz. Exzndad seis of shysicel data c2n 52 found n the
Inter-Secroral tercomp j Asa community
driven climate-impacts modeliing initiative. ISIMIP offers 2 consistent framework for
crossssciorl. crossacals medeling of the imass of cimase changs.

The scenaria data is available for dewnlood via the Climate Impact Explorer, hosted by
Climate Analytes. Aiternativaly, the dats can be aceessea via an AP

S osEeeE

Scenario analysis for acute physical
risks in EMDEs

This nate aims ate risic assessment [erature and provides a
Eractical framework for cenire benks #n¢ supervisers in EWIDE: for assessing clmete
Bhysica risks with extreme weatner svents. This note ineludes referencas and links ta
data sources and 1ools with g0od global coverage. which ean be very useful for EMDES.
Alarge majarity of data sources and tools used for risk assessment in developed
countries nave n some EMDES or thatare
ot yet available in EMDEs. Building on 4 series of case studies in EMDES, this note
Eroposes a practical framawori and ilustrates how to complete 3 cimats physical risk
assessment by leveraging sxisting data and toals.

Scenario Analysis

Gas 10
0il 15

_________ - Electricity 8

Efficiency 4

Scenarios 10

Balances/Statistics 7

overview by region, carbon-dioxide (CO2) emissions from fuel riee

combustion and global average annual and cumulative energy

investments by energy type

Other 9

Dataexplorers  Datassts  Chartlibrary

About
‘World Energy Investment World Energy Investment
2022 Datafile 2023 Datafile
v ind nvestment data
l-use
Data set [FREE Data set [FREE

World Energy Outlook 2022
Free Dataset

Data set [FREE
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Use case (2): Physical risk stress test

Getting historical data of climate incidents in Hong Kong *  Historical tropical cyclone impact data (including cyclone
warning signal records, key meteorological and tidal data

at different stations, casualties, and socio-economic
Impact data) can be obtained from HKO database

1
1
A B C D E F G H I I 1
TC Basic Information TC Warning Signal Related Data 1
\ i 1
_‘"g‘f. physica| Risk Highest TC Warning S Issuance Date of First  Cancellation Date of all ]Z-)ruéa‘t;c:;nci); allSiIs:;i;i Lifespan Es 1
Year Name Chinese Name  JMA ID Signal Issued P TC Warning Signal TC Warning Signal Durine thi gP & Max Intensity Pras 1
Datasets that facilitate assessment in relation to exposure to physical risks under different emissions scenarios and time horizons. Dmthe e Frmeme. o D s Presame Dl i Bassmee unna L_;Smissage Classification  w :
Hong Kong Observatory: 1988 Susan BRI 8802 1 1 31405/1988 01/06/1983 28:30 T 1
’ 1988 Vanessa EiR 8805 1 1 28/06/1935 29/06/1983 17:30 TS :
«  Tropical cyclone impact data (including cyc 3 at different stations, 1588 Warren iﬁ 8808 3 1 18/07/1988 20M7/1985 42:00 SuperT 1
casualties, and socio-economic impact datg): https://www.hko.gov.hk/en/informtc/tc_impact.html i Eit kel 8821 3 L 21/09/1965 Z09/1968 225 T !
1988 Fat T 8827 3 1 21/10/1988 22/10/1983 20:55 T 1
. 1988 Ruby SR 8828 3 1 25/10/1983 23/10/1983 60:50 SuperT ® A
1989 Erenda TafRiE 3903 g 1 190541959 214051989 46:30 T
1989 Dot SR 8905 3 1 08/06/1989 10/06/19589 45:15 T
) . . ) 1989 Faye JETH 8907 1 1 0940771989 10407719539 24:10 8T8
+ Hong Kong Heat Index: https://www.hko.gov.hk/en/wxinfo/ts/index_hkhiNgtm 1989 Gorden e 2605 3 I 164071950 L&/7/1950 5200 SuperT
+  Climate change information and projections: https://www.hko.gov.hk/en/clims{e_change/climate_change.htm Brian TR 3024 3 1 304091989 02/10/1989 42:50 T
. e . ) ) Angela SR 8923 3 1 061041989 091041989 60155 SuperT
Climate data/statistics: https:/www.hko.gov.hk/en/cis/climat.htm Dan e 5006 3 I 11/10/1989 L3/10/1989 2430 T
Marian it o003 3 1 1740541990 1810541990 26:30 T
Nathan i o004 E 1 1706/1990 L506/1990 18:05 STS
Percy b fis] 9006 1 1 284061990 2980641990 20:30 SuperT
Tasha s 9009 3 1 280771990 BLATFL990 T6:10 8T8
Becky HiE Q016 3 1 27405/1990 28/08/1990 23:10 T
Ed E] o018 1 1 1440941990 L709/1990 56:45 T
Zeke =L 9106 3 1 12/07/1991 13071991 22:20 T
Amy g 9107 3 1 184071991 2081711991 3525 SuperT
Brendan wiwE 9108 8 1 2240741991 240071991 41:00 8T8
< . : - Fred EEE 911l 2 1 1340811991 160811991 5345 T
I(;J:fjorrrtre':att'il;:'rc:plcaI Cyclone Warning and Related Tropical Cyclone Warning System for Hong Kong Toel Jra alig 3 1 030971901 OTNO99] 345 TS
Mat iz 9120 1 1 16/09/1991 18/09/1991 39:45 3T
» 100 years of Numbered Typhoon Signals Mat = 9120 1 2 23409/1991 25/09/1991 49:00
» Tropical Cyclone Warning Bulletin (for local public) 9120 1 3

Reference & Remark

» Classification of Tropical Cyclones

290971991 3040571991 24155
Signal Data Other Met Data ‘ Casualty and Vessel Damage |“

» Tropical Cyclone Track and Positions

» Pamphlet on Tropical Cyclone Warning Signals
» Tropical Cyclone Track Probability Forecast

» Precautionary Measures when Tropical Cyclone Warning 1 5
» Tropical Cyclone Warning for Shipping Signals are in force




Use case (2): Physical risk stress test

Getting information for the estimation of financial

or economic loss due to climate incidents s 5 c o = : o 5 1 R SR
TC Basic Information | .
Highest TC
. ) Losses Reported by Government Departments,
Year  MName  Chiness Name JMADD m Public Utility Companies and other Organizations i
Agriculture  Public Works Facilities Public Utilities Private Property  Industry Others Sut 1 Bu
1988 Susan ) 8802 1 NE l NR NR NR NE NE NR
1988 Vanessa EiES 8R0S 1 NR NR NR NR NE NE NR
b 1988 Warren iy BE06 3 13.5000 0.2000 0.5000 NR NR NR 14,2000
BAR Physical Risk 1988 Kit = 8821 3 MR MR MR MR MR MR MR
Datasets that facilitate assessment in relation to exposure to physical risks under different emissions scenarios and time horizons. 1588 Fat =i 5827 3 MR IR MR IR MR IR IR
1988 Ruby Eit 8828 3 NR NR NR NR NR NR NR
Hong Kong Observatory: 1989  Brenda EEE 8903 g 8.3000 NR 14230 NR NR NR 102230
1989 Dot = 8903 3 NE NE NR NE NE NE NR
« Tropical cyclone impact data (including cy ta at different stations, 1989 Faye S| 8907 1 NR MR NR MR NR NR IR
casualties, and socio-economic impact datl): https://www.hko.gov.hk/en/informitc/tc_impacthtml  f 1989 | Gomdon XE 5908 B 03000 MR 02230 MR MR MR 05230
1989 Brian FHEE 8924 3 NR NR NR NR NR MR MR
« Tropical cyclones information, statistics and publications: 1989 Angela E 8973 3 NR MR NR MR NR NR NR
Main Page: https://www.hko.gov.hk/en/informtc/tcMain.htm 1989 Dan AR %926 3 NE NE NE NE NE NE NE
Annual Publications: https://www.hko.gov.hk/en/publica/pubtc.htm 1990 Marian EEET 9003 3 NR NE NE NE NE NR NE
« Hong Kong Heat Index: https./www.hko.gov.hk/en/wxinfo/ts/index_hkhi.htm 1890 Nathan B 5004 Kl NR MR NR MR MR MR MR
1990 Percy HE 9008 1 NR NR NR NR NR NR NR
« Climate change information and projections: https://www.hko.gov.hk/en/climate_change/climate_change.htm 1990 Tacha = 9009 3 MR MR MR MR NR MR MR
Climate data/statistics: https://www hko.gov.hk/en/cis/climat.htm 1990 | Becky BiE 9016 3 NR NR NR NR NR NR NR
1990 Ed =i 9018 1 NR NR NR NR NE NE NR
1991 Zeke B2E 9106 3 NR NR NR NR NE NE NR
1991 Ay FiE 9107 3 NR NR NR NR NR NE NR
1991 Brendan vl 9108 g NR NR 0.9440 NR NE NE 0.8440
1991 Fred EEE 9111 3 NR NR 02650 NR NR NR 02650
1991 Joel =5 9116 3 NR NR NR NR NR NR NR
H H H H H H 1991 Nat e 9120 1 NR NR NR NR NR NR NR
« Historical tropical cyclone impact data (including cyclone w0 O T s o 3 = om0 = = - & 52003
1 1 I 1 1992 Eli =] 9203 3 NR NR NR NR NR NR NR
warning signal records, key meteorological and tidal data %2 2 e e s e = - e
at different stations, casualties, and socio-economic 1992 Guy | M@ | o7 | 8 = = 03000 = | MR | 03000
i _ 1992 Mark E=x 9212 1 NR NR NR NR NE NE NR
impact data) can be obtained from HKO database 1992 Komm = B2 s R 16000 05000 R R R 25000
1993 Lewis BEEET 9303 1 NE NE NR NE NE NE NE
____________________________________________________ @ | 1993 Taha = 9309 8 NR 0.5000 03000 NR NR NR 0.9000
1993 | Winona =2y 1 NR NR NR NR NR NR NE.

Casualty and Vessel Damage Damage (Monetary) 16




Use case (2): Physical risk stress test

Getting information for the estimation of financial
or economic loss due to climate incidents

« Historical landslide incidents impact data (including e | ocation of Landslide Incidents

* @
-'. Spatial location of the confirmed landslide incident and basic information pertinent to the landslide,

information of reported year, location, scale of incident,
consequences) can be obtained from CEDD database

including the location, estimated scale of failure, date of failure, etc.

____________________________________________________ ..
Civil Engineering & Development Department, the Government of the Hong Kong Special Administrative Region:
«  Study of Coastal Hazards under Climate Change and Extreme Weather and Formulation of Improvement Measures — Feastif] Update Frequency : Annually
Study (providing details of coastal low-lying or windy residential areas, and government’s improvement works-smd management
measures o alleviate coastal hazards): https://www.cedd.gov.hk/eng/our-projects/project-reportasmdex-id-24. html Data Dictionary : Incidents Dict.pdf

+ Dataset of reported landslide incidents in Hong Kong (including information gf repdgifed vear, location, scale of incident,
consequences, etc.):fttps:/www.geomap.cedd.gov.hk/GEQOpenData/eng/Incident.aspx
Data Dictionary: httpSThr e qeomnap. cean. qov T GLoupeDatas para meiae gens_Dict.pdf

Metadata : Incident_ CEDD.xml [English Version Only]

[ Location of Landslide Incidents (CSV)

+ Slope Information System (a Geographic Information System based inventory of the current man-made slopes):
https:/rhkss.cedd.gov.hk/hkss/en/facts-and-figures/slope-information-systemy/sis/index html

+ Dataset of registered man-made slopes (including spatial polygons of the registered features in the Catalogue of Slopes and

OBJECTID INCID OGDIMCIC CALLFROMN CALLDATE FAILDATE EASTING | NORTHIM{ LOCATION SLOPENUF FEATTYFE SCALE FACAFF CONSEC COMNSEC_DEATHMO COMNSEC_INJURYMO CONSEC_EVACUATED COMNSEC_ROADCLOSED Geometr GeometryMorthing
1 2022/04/ - GED FRERRERR semRRReR B17GBS B3075% FukHang - Rock Cut 0.2 Accessro - - - - - 81758% B30755
2 2022/02f - Others  FREREFFF - 831104 215558 Above Ker 115W-A/C Soil Cut 15 Mil - - - - - 8231104 B155528
3 2021/12f - Public FREGRRRE BRERRRRR 37083 515041 BlockB, M 11MW-D)i Rock Cut 0.1 Mil - - - - - 83708% 819041
4 2021712/ HyD/K /20 HyD FRERRRRE RRrerReR 540432 823637 Shatin Pa 11ME-A/C: Rock Cut Q.7 Mil - - - - - 840492 3236597
5 2021/11f - GED FRFFERRR | ARRRRRREF 542236 3814832 |Opposite - Soil Cut 0.06 | Minor foo - - - - - 842236 314332
& 2021/11) HyDy/NTE/ Public PR |- 841132 823610 Fei Mgo 5t 11NE-A/C! Soil /Rock 0.6 Road - - - - - 841132 223610
7 2021/11] HyD/HK/2 Public FREFRERR seRRRRRR B3G7GE B13B49 Mos. 12-1-- Matural H 11 Road - - - - - 835758 813349
8 2021011/ - DsD FRERRRRR - 233470 313210 MountKe - Matural H 8 Other (D5 - - - - - 833470 B13310
9 2021/11f - Public FRERRRRR semmRReR BIT766L B14661 Outside H- Soil Cut 1.3 Openarei- - - - - 817665 B14661




Use case (3): Physical risk mitigation

S
Some useful reference data sources

1) Existing measures in climate change mitigation, adaptation

and resilience
I.  Flood prevention measures

Drainage Services Department:

» Information of flood prevention measures, new project design and
construction solutions and advanced maintenance technologies etc.
performed by the Drainage Services Department

» Climate change considerations in drainage design - The Stormwater
Drainage Manual

il. Slope safety measures
Civil Engineering & Development Department:
» Preparedness for increasing landslide risk due to climate change
» “Study of Coastal Hazards under Climate Change and Extreme
Weather and Formulation of Improvement Measures — Feasibility
Study”

18



Use case (3): Physical risk mitigation

Getting information on flood prevention measures '
STORMWATER ”
- DSD’s “Stormwater Drainage Manual” provides DRATNAGE MANUAL o e ot
information on design considerations of rainfall and sea s s s
level due to climate change in drainage design il . e ' :

Fifth Edition, January 2018

Drainage Services Department, the Government of the Hong Kong Special Administrative Region:

« Flooding blackspots in Hong Kong:
https://www.dsd.gov.hk/EN/Flood_Prevention/Our_Flooding_Situation/Flooding_Blackspots/index.html

« Coastal low-lying/ windy residential areas in Hong Kong (including storm surge and overtopping wave spots):
https://www.dsd.gov.hk/EN/Flood_Prevention/Our_Flooding_Situation/Coastal_Low_lying_or_Windy_Residential_Areas/index.h
tml
https://www.dsd.gov.hk/EN/Publicity_and_Publications/Publicity/DSD_Sustainability_Reports/index.html

DRAINAGE SERVICES DEPARTMENT

Government of the Hong Kong

«  List of completed projects on flood prevention, sewerage and sewage treatment (including information of improvement w; Special Administrative Region

project scope, location concerned, commencement and completion date etc.) (as of 2022/11/01) (excel file)

[slOeraion [ aralngs
https://www.dsd.gov.hk/EN/Files/Technical_|
« Slope Information System (a Geographic Information System based inventory of the current man-made slopes):
https://hkss.cedd.gov.hk/hkss/en/facts-and-figures/slope-information-system/sis/index.html

= CBack TY B R
Inno lo

ood Prevention Measures

‘We value your feedback on the Report, its approach and our sustainability performance. To help
us to make continuous improvement, please complete the feedback form.

« Information of flood prevention measures, new project design and construction solutions and advanced maintenance

technologies etc. pe
Sustainability Repor https://www.dsd.gov.hk/EN/Publicity_and_Publications/Publicity/DSD_Sustainability_Reports/index.html

Annual Report: https/7WWW.dsd.gov.

DSD Sustainability Report 2021-22: City
+ River » Communion

Publications. v

Reporting Framework
+  DSD Sustsinsbllity Reports
« Leaflets, Boaklets & Fact
Sheets

« DSD’s Sustainability Reports provide information on T

Werks (Wong Tai Sin

g« DSD Sustainability Report 2020-21:
Discovery « State of the Art « Drainage
Services

Section) Monograph

government’s flood prevention measures e

Pumping Station and San
Tin Polder Monagraph

19
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Use case (3): Physical risk mitigation

Getting information on slope safety measures

- Protection
o5 HONG KONG SLOPE SAFETY Whats  Slope Safety Against Preventionof o \cand  Publicationsand Vi
o

« The CEDD webpage provides information on slope safety
. . CEDD crgmeees e New inHong Kong Landslide fandeike Figures Resources T
measures for the prevention of landslides events and the casis——— )

mitigation of severe impacts if landslides happen —_
____________________________________________________ @ | Slope Safety in Hong

Civil Engineering & Development Department, the Government of the Hong Kong Special Administrative Region: Kong

sit /
ou

Gallery ® A @ Q

«  Study of Coastal Hazards under Climate Change and Extreme Weather and Formulation of Improvement Measures — Feasibility

Study (providing details of coastal low-lying or windy residential areas, and government's impravement works and management Precaredness for s aelna Iandelide risk due 1o dlimate ch
measures to alleviate coastal hazards): https://www.cedd.gov.hk/eng/our-projects/project-reports/index-id-24.html feparecness-ToRincressing landsvae s esocimase Changs

> Slope Safety in Hong Kong » Hong Kong Siope Safety System » Prepar

has been contin
climate change, whi

« Dataset of reported landslide incidents in Hong Kong (including information of reported year, location, scale of incident,
consequences, etc.): https://www.geomap.cedd.gov.hk/GEODpenData/eng/Incident.aspx

the threat of extreme rainfall

Data Dictionary: https://www.geomap.cedd.gov.hk/GEOOpenData/Data/Incident/Incidents_Dict.pdf Hong Kong Slope Safety Planibg Amed *
i Enhancing Emergency Preparedness +
+ Slope Information System (a Geographic Information System based inventory of the current man-made slopes): o Overview S
ence
https://hkss.cedd.gov.hk/hkss/en/facts-and-figures/slope-information-system/sis/index.html *

« Dataset of registered man-made slopes (including spatial polygons of the registered features in the Catalogue of Slopes and
the mitigated hillside features with basic information pertinent to the features):

https:/www.geomap.cedd.gov.hk/GEOOpenData/eng/Feature.aspx

Data Dictionary: https://www.geomap.cedd.gov.hk/GEOOpenData/Data/Slope/Slope_Data_Dictpsf @~ 7T TTmTmm T m o m I mmm T immﬁﬁA

) [11 e e o
« Daily rainfall by raingauge location in HK 1980 Grid: https://www.geomap.cedd.gov.hk/GEQOpenData/eng/Rainggdfe.aspx ° CEDD S StUdy Of CoaStaI Do ltar Derari

Development Department

Hazards under Climate Change Bt
Study of Coastal Hazards under

and Extreme Weather and Climate Change and Extreme
i Weather and Formulation of

Formulation of Improvement T

Measures — Feasibility Study” Feasibility Study

Final Report (Final)

provides useful information on

May 2022

government’s adaptation
measures for coastal hazards
under climate change and
extreme weather

Architectural Services Department, the Government of the Hong Kong Special Administrative Region:

e General Specification for Building 2022 Edition (summarising the design of government buildings and
infrastructures, including requlations, codes and guidelines in relation to extreme temperatures):
tps://www.archsd.gov.hk/media/publications-publicity/general-specification-for-building/GS_2022.pdf I
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