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Seas are rising faster than we think. They will drastically redraw coastlines and threatening
capital cities, economic growth and livelihoods in the Asia-Pacific region (APAC). But we have
yet to properly account for the chronic tail risks they will inevitably bring.
We have thus curated the CWR Coastal Capital Threat Series to explore and assess the
absolute and relative chronic tail risks from coastal threats for 20 APAC capitals and key cities
so that they can be factored into sovereign and corporate credit risk ratings as well as equity/
project valuations.
This report is CWR’s survival guide to waterproofing APAC and avoiding Atlantis – it is essentially
the executive summary and recommendations of the entire series and should be read alongside
our other four reports.
Like all good survival guides it helps you better prepare for and respond to the imminent
threats ahead. We cover all you need to know to survive our changing risk landscape and
walk you through how to assess your threat exposure using the CWR APACCT 20 Index which
benchmarks chronic risks from coastal threats as well as government adaptation action which
can temper risks.
Over 100 finance professionals from chairs/directors of bank boards to research analysts
plus financial industry associations, asset owners and financial regulators helped us develop
the index. Next-step to-do lists are also included to facilitate the recalibration of tail risks &
re-thinking of long term capital allocation decisions.
We hope that this guide can help governments, central banks and financial regulators protect
our cities and savings. We must ensure that APAC is ready and can survive the capital threats
and systemic shocks ahead. The alternative is unthinkable.
About China Water Risk (CWR)
CWR is a non-profit think tank that aims to create a world where water and climate risks are
embedded in business & finance. Since its launch in 2011, it has worked from its Hong Kong
base to engage with global business and investment communities in understanding and
managing various types of water risks in China and across Asia. CWR’s collaborative reports
with financial institutions, IGOs, scientists as well as government related bodies have been
considered ground-breaking and instrumental in understanding Asia’s water challenges.
They have help inform better decision-making today for a water secure tomorrow. Join the
conversation at www.chinawaterrisk.org
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Our seas are rising, so must we.
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Preface
Debra Tan
Director & Head, CWR
Rising seas are a well-known and unrefuted consequence of climate change yet we have put
it on the back burner. “It’s not a big deal” and “we have plenty of time to deal with it” is how
we look at sea level rise (SLR). I must admit even at CWR, we were lulled into this false sense
of security. But we don’t have plenty of time and it is a big deal: SLR can be as high as 3m,
as early as 2100.
We are particularly vulnerable in APAC yet actions vary across the region – cities like Singapore
already have plans to adapt and will raise critical infrastructure by 5m after factoring in tides;
Shanghai, Shenzhen and Guangzhou are building/reinforcing sea walls; and Jakarta is
moving its administrative capital. But others like Hong Kong lag, adopting a more laissez-faire
approach. Not all of us are prepared but even those that are must do more.
Our reality is divorced from science. I remember sitting in a cryosphere conference in New Zealand in 2017 listening to some of
the world’s top ice scientists sound the alarm on rapid ice melt accelerating SLR, but there was no one from finance, MNCs or
governments in the room to absorb the warnings and act. This summer, a renowned ice scientist, Konrad Steffen passed; falling
into an ice crevasse in Greenland that was unheard of a few years ago - he warned of 5m of SLR in 50 to 100 years and worried
that we are ill prepared for this imminent submersion.
We don’t have that long to prepare; multi-metre SLR will redraw APAC coastlines. At 3m, even small storms will have big impacts
let alone big typhoons. Our projections show that extreme storm tides from typhoons could reach over 10m by the end of the
century as they can already be 5.5m+ today.
There are clear risks ahead for APAC’s coastal capitals & economic hubs. If not protected, such levels of SLR will not only
displace millions of residents but cut short the lifespans of all vulnerable real estate, infrastructure and assets in that city. This
permanent SLR overhang changes their valuations from “freehold” into “leasehold” but such downward revisions of valuations,
although considerable, are yet to be made and we continue with business-as-usual.
A reason for this inaction is that we cannot “see the impacts”. While central banks have recognised the systemic impacts of
such chronic risks, they are not factored in. Many don’t know where to start as coastal threat assessments can be complex
& daunting. Since plugging gaps in science and finance is CWR’s forte, we decided to rise to the challenge and write the
CWR Coastal Capital Threat Series to help embed chronic risks into finance. This series of five reports thus explores and
benchmarks absolute & relative chronic tail risks from coastal threats for 20 APAC capitals & key cities.
It was definitely daunting and at times we wondered why we were writing five reports instead of one. But we wanted to provide a
real risk snapshot of APAC through the CWR APACCT 20 Index for two scenarios - one at 1.5°C that we will lock-in and another
at 4°C that we must try to avoid. We also wanted to do the latest climate science justice – there are literally hundreds of research
papers on polar ice, SLR estimates, ocean expansion, marine ice sheet/cliff instabilities, permafrost thaw, Arctic sea ice, RCP
scenarios, subsidence, and typhoon paths. And it’s not just the physical risk landscape but the financial regulatory landscape is
also changing, so we also covered its progress plus worst-case no-regret scenario building.
We see this series of reports as our survival guide to avoid Atlantis and we hope it will help multiple stakeholders better prepare
for and respond to imminent and inevitable chronic dangers ahead. We definitely could not have done this without input from
the financial sector on the methodology and development of our index and we are grateful to the scientists and researchers who
also provided feedback.
Waterproofing APAC to avoid Atlantis is a mammoth task – one which we cannot fail. Just the 20 APAC coastal cities we
analysed in our index housed over 200mn people and generated US$5.7trn of GDP per year. They also drive around a quarter of
global air and sea cargo volumes with their 25 airports and 23 ports. Impacts on these cities at 1.5°C are dire, let alone at 4°C
when large swathes of APAC will be underwater. Our index is not perfect but it’s a start to help assess impacts, so please help
us build on this to facilitate a better understanding and spread of regional risks to avoid triggering collapse.
We are almost out of time, impacts from 1.5°C of warming will be locked-in by 2030. This is 70 years earlier than expected so we
must urgently prioritise adaptation to protect cities as well as the homes and livelihoods of millions of people. We must also, at
the same time, fast-track decarbonisation to avoid 4°C which will send us headlong into an Atlantean future.
Our seas are rising, so must we. It’s time for finance & governments to ensure that APAC is ready and can survive coastal capital
threats and systemic shocks ahead. Together we can waterproof APAC and avoid Atlantis. The alternative is unthinkable.
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The CWR Coastal Capital Threat Series…
Climate change will drastically redraw coastlines threatening capital cities, economic growth and livelihoods in the Asia-Pacific
region (APAC). The CWR Coastal Capital Threat Series seeks to explore and assess the absolute and relative chronic tail risks
from coastal threats for 20 APAC capitals and key cities so that they can be factored into sovereign and corporate credit risk
ratings as well as equity/project valuations.
This series of reports includes 1) the development of the CWR APACCT 20 Index (CWR APAC Coastal Threat Index for 20
cities) that benchmarks cities for chronic risks presented by coastal threats of sea level rise (SLR) and storm surge as well
as government adaptation action; 2) factsheets for each of the 20 cities illustrating at-a-glance exposure for various climate
scenarios; 3) overviews of the latest science-based research on coastal threats and evolving financial regulatory landscape to
avoid systemic shocks triggered by climate change; 4) implications for sovereign risk ratings of the 14 APAC countries/territories;
and 5) recommendations for asset owners, asset managers and banks; central banks and regulators; and governments to
address and adjust for such locked-in chronic tail risks.
Over 100 finance professionals from chairs/directors of bank boards to research analysts as well as financial industry associations,
asset owners and financial regulators have provided feedback on the development of the index that underpins this series - we
thank them for their invaluable and continued input to our work. We would also like to thank regional climate scientists for their
guidance in helping us better understand coastal threats.
This series of reports represents our first attempt to unpack complex interlinked coastal water risks for the APAC region.
Although by no means perfect, this finance-driven and practical index can be used to re-assess tail risks and re-think long term
capital allocation decisions. We hope that it can help APAC governments, central banks and financial regulators better plan and
prepare the region for capital threats and systemic shocks ahead. Together, we can waterproof Asia to avoid a new Atlantis in a
changing climate.

Wa t e r p r o o f i n g A PA C
to Avoid Atlantis
• CWR’s Survival Guide to
Avoiding Atlantis
• Executive summary
• Key infographics & maps

• Recommendations for:
- Asset owners & managers
- Banks
- Financial Regulators
- Governments

Avoid in g Atlan tis
A PA C C T 20 I ndex

B e n c h m a r k i n g c o a s t a l t h r e a t s f o r 2 0 A PA C c i t i e s
with finance sector input

Ci ty Facts heets

At-a-glance coastal threat assessment for 20 APAC cities

Changing Risk Landscapes
Coastal Threats
to Central Banks
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A PA C C T 20 Index

• In-depth analysis of absolute &
relative chronic tail risks from
coastal threats for 20 APAC
cities
• Index reflects impacts on
land area, population, key
infrastructure – stacked
locked-in SLR risks for 1.5˚C,
2˚C, 3˚C & 4˚C assessed for
each indicator; subsidence
+ storm surge + government
action also included
• Ranking of 20 cities for 1.5˚C &
4˚C with & without government
adaptation efforts
• Feedback from 100+ finance
professionals on methodology/
challenges faced in the
development of the index

• City factsheets for Aichi/
Nagoya, Auckland, Bangkok,
Guangzhou, Ho Chi Minh,
Hong Kong, Jakarta, Macao,
Manila, Osaka, Seoul, Shanghai,
Shenzhen, Singapore, Suzhou,
Sydney, Taipei, Tianjin, Tokyo &
Yangon
• At-a-glance GDP & trade
values at risk + ranking in CWR
APACCT 20 Index at 1.5°C &
4°C for each city
• Overview of the city’s climate
threats & government actions
• Maps of locked-in SLR at 1.5°C
& 4°C showing impacts on
people, land & key infrastructure
for each of the 20 cities

• Overview of latest
sciencebased research on SLR,
storm surge & subsidence
• Which RCP scenario to select
& how-to tips to build coastal
threat scenarios
• Tail risk implications for finance
– sovereigns, banks, pensions,
equity valuations, credit ratings
& insurance
• Overview of the evolving
financial landscape + the
latest key reports & thinking
from global central banks in
preparing for systemic shocks
triggered by climate risks

• GDP exposure of 20 key cities
to coastal threats assessed
for 14 sovereigns/ territories in
APAC
• Relative performance evaluation
- at-a-glance breakdown of how
government action can reduce
risks & change index rankings
• Analysis of absolute & per
capita GDP vs. physical risk
levels + government action to
gauge chronic tail risks
• Case studies – adaptation
action for Guangzhou/
Shenzhen, Jakarta, Tokyo,
Shanghai; nosense climate
strategies for HK, Macao &
Singapore + two sectors
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CWR’s Survival Guide to Avoiding Atlantis
We will likely reach 1.5°C by 2030; this is 70 years earlier than our original Paris Agreement target of 2100. This means that seas
are rising faster than we think – 3m of sea level rise is a plausible reality by 2100. Unless we meet all carbon neutrality plus Paris
Agreement commitments, our current climate path of 4°C will lock-in 8.9m of sea level rise, which could occur as early as 2200.
This will evidently redraw coastlines and threaten capital cities, economic growth and livelihoods in the Asia-Pacific region
(APAC). But governments, financial sectors and corporates have yet to properly account and prepare for the chronic tail risks
and systemic shocks they will inevitably bring. We have thus curated the CWR Coastal Capital Threat Series comprising a set
of five reports to explore and assess the absolute and relative chronic tail risks from coastal threats for 20 APAC capitals and key
cities so that they can be factored into sovereign and corporate credit risk ratings as well as equity/project valuations.
With the help of over 100 finance professionals from chairs/directors of bank boards to research analysts as well as financial
industry associations, asset owners and financial regulators, we developed the CWR APACCT 20 Index to benchmark coastal
threats and governments’ response through adaptation action. We thank them for their invaluable and continued input to our
work. We are also indebted to regional climate scientists for their guidance in helping us better understand coastal threats.
This report is CWR’s survival guide to waterproofing APAC and avoiding Atlantis and contains the executive summary and
recommendations of all the key findings from our work spread across four reports in the CWR Coastal Capital Threat Series.
Like any good survival guide, “Waterproofing APAC to Avoid Atlantis” we hope it helps you better prepare for and respond to
imminent and inevitable chronic dangers ahead. There are three basic steps to follow if you want to survive our changing risk
landscape:
Step 1:

Need-to-know new risk landscape – an executive summary of the latest climate science on coastal threats
and our analyses of physical impacts at various temperature scenarios plus government and central bank
adaptation actions/inactions;

Step 2:

Threat exposure assessment – a guide to using the CWR APACCT 20 Index to assess relative and absolute
risks across APAC, how to build various base and worst-case coastal threat scenarios as well as changing
regulatory landscapes driven by central banks globally plus other available tools; and

Step 3:

Take action to switch from hard to soft landing – a list of recommended must-do’s as well as next steps for:
1) governments; 2) central banks & financial regulators; 3) banks and 4) asset owners & managers.

Be prepared; be prudent! As can be seen in the next few pages, the collapsing timeline of being permanently submerged has
severe implications for the region and warrants urgent action from multiple stakeholders. It’s time to face the facts with a good
dose of reality – the stats are shocking as they are depressing. Make sure you are prepared for inevitable threats ahead.
We’ve done the heavy lifting by unpacking and evaluating impacts on key cities and infrastructure by complex interlinked coastal
water threats across the region for four climate scenarios. So roll up your sleeves as we show you how to assess and benchmark
risk spreads across APAC and get stuck into the nitty gritty of how to build base and worst-case scenarios for clustered asset
hotspots. Finally, armed with the latest science and observations from the Arctic and Antarctica plus tools, you can now take
action to recalibrate chronic tail risks and spread risks by re-thinking long term capital allocation decisions to protect our cities
and savings. Do not get sucked into inaction as current no-sense climate strategies will send us headlong into an Atlantean
future.
Our seas are rising, so must we – it’s time for finance and governments to ensure that APAC is ready and can survive capital
threats and systemic shocks ahead. Together we can waterproof APAC and avoid Atlantis. The alternative is unthinkable.
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CWR’s Survival Guide
To A v o i d A t l a n t i s

Step 1

Need-to-know new risk landscape
- Executive summary
- 5 Things you need to know

Step 2

Threat exposure assessment
- Benchmarking relative & absolute risks
- 5 Step threat evaluation

Step 3

Take action to waterproof APAC
- 8 Next steps to avoid Atlantis
- To-do lists for:
• Central banks & financial regulators
• Asset owners & asset managers
• Banks
• Governments
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1.5°C

Submerged! Locked-in 1.5°C vs. On track 4°C

4°C

The CWR APACCT 20 Index – We have benchmarked 20 capitals & cities in the APAC region for chronic risks
presented by coastal threats. Our index reflects mapped stacked SLR risks for four climate scenarios (1.5°C, 2°C,
3°C and 4°C) across key indicators (population, land area and key infrastructure assets) for each city. Storm surge
threats from typhoons/tropical cyclones/hurricanes, subsidence plus government adaptation actions to reduce
physical risks have also been assessed and benchmarked in the index. Over 100 finance professionals from
chairs/directors of bank boards to research analysts as well as financial industry associations, asset owners and
financial regulators have provided feedback on the development of this index through survey, one-on-ones and
countless Zoom calls.

NOT UNDERWATER

Average Height = 1.6m

105mn People
2 Airports

NOT UNDERWATER

8.9m SLR

UNDERWATER

11 CBDs

179mn People
3 Ports
13 Airports

UNDERWATER

2.9m SLR

LAND AREA UNDERWATER
EQUIVALENT TO

28mn People

22 SINGAPOREs
4 CBDs

20 Ports
12 Airports

LAND AREA UNDERWATER
EQUIVALENT TO

59 SINGAPORES

102mn People
23 Ports
23 Airports

Note: Impacts illustrated are conservative as 1) 30m elevation data maps were used to benchmark coastal threats; 2) median of the locked-in
SLR range was used and 3) local tide adjustments were not made.
Source: CWR report “Avoiding Atlantis : The CWR APACCT 20 Index”, 2020

The information and graphics on this page have been extracted from the CWR report, “Avoiding Atlantis : The CWR APACCT 20 Index”, 2020
Infographic © China Water Risk 2020, all rights reserved
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Step 1
Need-to-know new risk landscape
Executive summary

We think we have more time to avoid Atlantis, but we don’t. We will reach 1.5°C by 2030 – this is 70 years earlier than
the Paris Agreement target of 2100. We have already warmed by 1.1°C with a high of 1.2°C in 2016 since the pre-industrial
period. Experts say that we will likely hit our 2100 warming target of 1.5°C by 2030. Reaching this 70 years early means we
will feel impacts from coastal threats sooner, especially sea level rise (SLR). Already, Greenland and Antarctica are losing ice
6x faster than they were in the 1990s. Our oceans have also warmed at an alarming rate – the heat absorbed is equivalent to
dropping five Hiroshima bombs per second in the ocean for the last 25 years. Ocean thermal expansion plus rapid ice loss
both accelerate SLR.
It’s not 1m of SLR by 2100, ice sheet experts warn ~3m of SLR is a plausible reality. Our best-case 1.5°C CWR APACCT 20
Index’s locked-in SLR of 2.9m expected beyond 2200 may now be an outlying plausible reality by 2100. Don’t just take our word,
Singapore is raising critical infrastructure by 5m to protect the island nation (2m of SLR + 2m of tidal changes + 1m of buffer in
case). Why? Because at 1.1°C-1.5°C we have already locked-in 4m-10m of SLR; Greenland & Antarctica glaciers holding 8m of
SLR have already started their irreversible melt. Too unrealistic? The last time our world faced similar warming (0.5°C-1°C) our
seas were 6m–9.3m higher. So don’t just think of ice sheets as homes for polar bears and penguins, start thinking of them in
terms of SLR that is unlocked at various temperatures – this is why it is important to stay within 1.5°C-2°C.
We are not prepared – at 3m trade reliant APAC will be paralysed; wiping out millions of homes & jobs. Our analysis shows
that at 2.9m of SLR, 28 million people from just 20 capitals & cities in APAC will lose their homes, and urban real estate equivalent
to 22 Singapores will be underwater, as will 20 ports and 12 airports. Our current 4°C climate path commits swathes of APAC to
permanent submersion as we will lock-in 8.9m of SLR; a plausible reality by 2200. We estimate that 102 million people from 20
APAC cities will be displaced, urban real estate equivalent to 59 Singapores will be underwater including 11 CBDs of Auckland,
Bangkok, Guangzhou, Hong Kong, Ho Chi Minh City, Macao, Osaka, Shanghai, Singapore, Suzhou and Tianjin. Only 2 out of the
25 airports serving the 20 cities will be operational; all 23 ports will be permanently submerged.
Locked-in SLR creates a permanent overhang of chronic risks turning all vulnerable assets from “freehold” into “leasehold”
valuations. Since rising seas will clearly strand assets, there is a “shelf-life” on all vulnerable real estate, infrastructure and other
assets but neither APAC governments, central banks, investors nor corporates have factored in this evidently trillion-dollar SLR
chronic risk. A combination of “too complex”, “not a big deal” and “have a long time to deal with this” has led to complacency in
their assessment. So far, the financial sector has prioritised carbon transition risk scenarios and acute event-driven risks (storm
surge). An incomplete APAC risk snapshot perpetuates wrong investment decisions – we continue to allocate capital to
vulnerable locations plus invest in carbon intensive industries which only exacerbate their vulnerability.
Sinking cities & storm surges from typhoons bring forward multi-metre SLR impacts to today. Many cities are sinking
across APAC and since subsidence risks can be substantial; we have factored them into our index. Parts of Bangkok and
Jakarta could see 1.94m and 2.37m of SLR respectively by 2050. The region is also prone to typhoons, especially north east
Asia where just seven typhoons between 2017 & 2019 led to US$60bn of economic losses. Already, both Hong Kong and Tokyo
could see storm tides of 5.6m+ today if previous typhoons had arrived at high tide. Unfortunately, typhoons are only getting
stronger. For Hong Kong, we estimate that storm tides coupled with rising seas could reach 10m+ in our CWR New
Worst-Case Scenario – this means that you will be hit with waves as high as 5.69m if you were standing in front of the AIA, Hong
Kong Club, HSBC, Mandarin Oriental, or Standard Chartered or Standard Chartered buildings in Central.
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Step 1
Coastal threats are sector agnostic geo-locational risks with a tendency to cluster = high probability of systemic shocks.
The 20 APAC cities in our index account for 26% of global sea cargo and 23% of global air cargo volumes, yet logistics
infrastructure face clear risks putting export-led growth, trade, food & energy security at risk. Just these 20 APAC cities drive
US$5.7trn of annual APAC GDP – this is 22% of their respective 14 countries/territories presenting significant clustered risk.
Each capital city represents a sizeable share of their own country/territory’s GDP: ~25% (Sydney, Seoul, Taipei & Yangon), 38%
(Auckland & Manila) to 100% (Hong Kong, Macao & Singapore). Sovereign risk re-ratings are likely as reserves depletion for
disaster relief may not be replenished as revenues from export-led growth will be severely disrupted.
Government adaptation actions can reduce impacts from physical coastal threats but our analyses show governments
are not acting as they should, leaving cities exposed. We find that no-sense climate strategies pervade when physical threat
levels & adaptation actions were evaluated against GDP metrics. Richer cities in terms of absolute & per capita GDP make less
adaptation efforts including Tokyo, Hong Kong, and Macao. Surprisingly, poorer cities like Jakarta and Yangon are doing more
to protect their citizens. That said, other wealthy cities such as Auckland, Singapore, and Sydney are proactive. Japan, Taiwan,
Hong Kong & Macao are on our re-ratings watchlist due to lacklustre adaptation actions, despite higher levels of exposure to
coastal threats and high percentage share of country/territory GDP from their key cities.
APAC financial resiliency in question due to significant global market risk through 7 stock exchanges + substantial loan
book risk for 16 APAC Banks. The APAC 20 cities have seven stock exchanges that account for US$29trn of equity trading
value in 2019 compared to NASDAQ’s US$16trn. Pension funds are also at risk due to country plus sectoral clustering and a
skew in share indices across APAC towards banks, manufacturing and real estate. Worse still, our analysis of loan flows show that
16 APAC Banks have 66% or US$4.8trn of their loan books clustered in six countries/territories: Japan, Australia/New Zealand,
Hong Kong, South Korea and Singapore. Almost half of the US$7.2trn in loans are provided to Japan and Australia where almost
70% of their entire population are clustered in large coastal cities. Revenues and profits can be even more concentrated like for
HSBC where 90% of PBT is derived from Hong Kong. There are clear implications for capital adequacy but central banks
have yet to re-spread exposure to chronic tail risks from locked-in SLR.
Don’t let COVID-19 and recent carbon neutrality pledges distract you; 1.5°C is pretty much locked-in so we must adapt
for its impacts now. Another decade of coronavirus is needed to get us back on track for 1.5°C by 2100 and carbon neutrality
pledges can help us avoid 4°C but not 1.5°C as those that will make a difference are for 2050 at the earliest. So 1.5°C is pretty
much locked-in – we must adapt for its impacts now. It’s not a matter of if seas are rising but when. Climate science is evolving;
prominent scientists worry that we could see 5m of SLR in 50 to 100 years’ time. Reliance on SLR estimates from the IPCC do
not help as they have a conservative bias and can impede risk management.
DO NOT fly blind into an Atlantean future; be realistic & prudent – get on top of the new risk landscape and start
assessing and accounting for coastal threats today. We should be adapting for impacts locked-in at 1.5°C and we must do
our best to avoid 4°C, but severely mispriced risks and thus asset valuations hamper efforts. We must therefore start assessing
absolute and relative risk exposure to coastal threats in APAC today. Only then can we spread risks and make better decisions
to protect portfolios and cites. Government adaptation can protect cities, but mispriced risks are not making it easy for them to
finance adaptation efforts. Pricing-in chronic risks that are guaranteed in our future will also allow governments and corporates
to fast-track both adaptation and decarbonisation measures. By doing all this to ensure financial resiliency, the sector will protect
millions of livelihoods & savings. The financial sector thus has a key role to play – it’s time for bankers to be heroes!

5 Things you need to know about
the new risk landscape

GET ON TOP OF THIS NOW
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Step 1: Need-to-know new risk landscape

1. Running out of time: reaching 1.5°C of warming 70 years earlier
= sooner & bigger SLR impacts
We think we have more time to avoid Atlantis, but we don’t – we will be 1.5°C warmer by 2030 – 70 years earlier
than the Paris Agreement’s 2100 target. We have warmed by at least 1.1°C with a high of 1.2°C in 2016. In July,
the WMO warned of a 20% chance that one of the next five years (2020-2024) will be at least 1.5°C warmer than the
pre-industrial period. The harsh reality is that we will likely hit 1.5°C by 2030. Reaching 1.5°C seventy years ahead of
our original target of 2100 will no doubt bring forward climate impacts, especially sea level rise (SLR).
Our oceans have warmed at an alarming rate – heat absorbed is equivalent to dropping five Hiroshima bombs
per second into the ocean for the last 25 years. Because 90% of the earth’s excess heat has been absorbed by the
ocean, it doesn’t feel so hot on land. In the last 25 years, our oceans have warmed at an unprecedented rate of 450%
than the period before. For perspective, the heat absorbed is equivalent to that delivered by detonating 5 Hiroshima
atom-bombs in the ocean per second; that is 3.6bn atom-bombs in the last 25 years. Warming oceans result in their
thermal expansion and thus SLR.
Grim polar news = our seas are rising faster than we think = we have less time to protect hundreds of millions
of lives and livelihoods from coastal threats. Sadly, our polar regions are warming (atmospheric and ocean) at a
faster rate – average temperatures are projected to rise by 5°C-12°C on land and 12°C-28°C over the Arctic Ocean by
2100. Already, Greenland and Antarctica are losing ice 6x faster than they were in the 1990s - 6.4trn tonnes of ice have
been lost from 1992 to 2018 – for perspective, this is equivalent to 39x the coal tonnage produced in the same period;
some Antarctica glaciers have thinned by 122m between 1992-2017. Rapid ice loss plus ocean thermal expansion will
accelerate rapid SLR.
At 1.1°C-1.5°C we lock-in SLR of 4m-10m; already Greenland & Antarctica glaciers holding 8m of SLR have
started irreversible melt. Too doom & gloom? The last time our world faced similar warming (0.5°C-1°C), our seas
were 6m–9.3m higher in the Last Interglacial Period (LIG). It’s time to start paying attention to temperature trigger
points and their SLR impacts. Don’t just think of ice sheets as homes for polar bears and penguins, start thinking
of them in terms of SLR that is unlocked at various temperatures. So it’s not a matter of if seas are rising but
when. Parts of massive ice sheets covering Antarctica & Greenland (which ultimately hold 60m+ of SLR) have already
started irreversibly melting at today’s temperatures. Siberian wildfires, rapid loss of Arctic Sea ice & permafrost thaw
only make matters worse; only a Little Ice Age will reverse the melt. We must thus avoid tipping points that will cause
runway melt at all costs.
Ice experts say SLR of ~3m is now a devastating outlying plausible reality by 2100. While the high-end SLR
estimate of the Intergovernmental Panel on Climate Change’s (IPCC) is only 1.1m by 2100, under the current climate
pathway, experts warn it can be multi-metre. Our best-case 1.5°C CWR APACCT 20 Index’s locked-in SLR of 2.9m
expected beyond 2200 may well be an outlying plausible reality by 2100. Don’t just take our word – Singapore is raising
critical infrastructure by 5m to protect the island nation (2m of SLR + 2m of tidal changes + 1m of buffer in case). In
short, they are planning for inundation of 3m. Renowned scientist Konrad Steffen, who passed away this summer near
the Swiss camp research station in Greenland, worried that current observations point to 5m of SLR in 50 to 100 years.
So is the IPCC wrong?
No, the IPCC is not wrong but it has a conservative bias that can impede risk management. The IPCC is
intentionally cautious; showing estimates in the “likely” range (greater than a 66% probability) rather than the “very
likely” range (greater than a 90% probability). This means that a large chunk of high-end, physically plausible SLR
risk remain “hidden”. Indeed ice experts warn that IPCC SLR estimates “may be misleading and will lead to a poor
evaluation of the true risks”. Thus, governments & corporates just relying on the IPCC to assess worst-case exposure
for adaptation planning will likely leave their countries/assets exposed. Our response must remain dynamic as climate
science is evolving. We simply do not know how feedback loops can trigger rapid SLR. Understanding this changing
landscape thus helps risk managers build better no-regret scenarios.

!

Don’t let COVID-19 and recent carbon neutrality pledges distract you – 1.5°C is pretty much locked-in so we must
adapt for its impacts now. COVID-19 has provided reprieve but it’s not enough – another decade of coronavirus is needed
to get us back on track for 1.5°C by 2100. Indeed, various recent research put us on track for 3°C-5°C and the consensus
view from our survey of financial experts is 3°C-4°C as the base case. Carbon neutrality pledges can help us avoid
4°C but not 1.5°C as those that will make a difference are for 2050 at the earliest. So despite COVID & pledges, 1.5°C is
pretty much locked-in – we must prepare for its impacts. Start by assessing coastal threats from our current path of 4°C.
Read on…
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WE ARE WARMING FASTER THAN YOU THINK
2020

1.1°C-1.2°C

TODAY

2030

2100 TARGETS

1.5°C

LIKELY TO REACH
THIS BY 2030

CARBON NEUTRALITY
PLEDGES (2040-2060)
+ ALL PARIS AGREEMENT
COMMITMENTS

Timeline

years
! 70
EARLER THAN OUR

X 1.5°C

2.5°C
! ~
OF WARMING IF ALL

? 2.5°C

TARGET OF 2100

!

X 2°C

PLEDGES ARE MET

? 3°C-5°C

IF NOT, RECENT RESEARCH
& OBSERVATIONS POINT TO
HIGHER TEMPERATURES

CURRENT CLIMATE
PATH

Source: CWR; WMO (2020); IPCC Special Report 2018; UNEP Emissions Gap Report (2019); Climate Action Tracker; Schwalm et al. (2020); Meehl et al (2020)
Infographic © China Water Risk 2020, all rights reserved
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OCEAN WARMING MATTERS FOR SLR
(ACCELERATED POLAR ICE SHEET MELT + THERMAL EXPANSION)

3.6

ATOMIC BOMBS
PER SECOND

BN

OCEAN

WARMING

ATOMIC BOMBS

DROPPED IN
OUR OCEANS

OCEAN

WARMING

25

DROPPED IN
O UR O CE A NS

FOR THE LAST

25
FOR THE LAST

YEARS

YEARS

Source: Lijing Cheng on CNN, Cheng et al. 2020” Record Setting Ocean Warming Continued in 2019”, Advances in Atmospheric Sciences.
Infographic © China Water Risk 2020, all rights reserved

!

HSBC BUILDING = 178m

ANTARCTICA & GREENLAND RAPID ICE LOSS MATTERS FOR SLR

! 6.4trn

SOME ANTARTICA
GLACIERS HAVE
THINNED BY

122m

60m+ SLR

HELD IN GREENLAND
& ANTARTICA ICE SHEETS

(1992 TO 2017)

= 39x

TONNES OF ICE
LOST IN ANTARCTICA
& GREENLAND

TOTAL COAL
PRODUCTION OF
164bn TONNES

(1992 TO 2018)

(1992 TO 2018)

Source: CWR, Shepherd et al (2019); NASA (2020); IEA
Infographic © China Water Risk 2020, all rights reserved

The information and graphics on this page have been extracted from the CWR report, “Changing Risk Landscapes: Coastal Threats to Central Banks”, 2020
Infographic © China Water Risk 2020, all rights reserved
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Tipping points & runaway melt – window to act closes by 2030
It’s not that far away! We will be 70 years ahead of our 2100 warming target if we reach 1.5°C by 2030. We must start
paying attention to temperature trigger points and their SLR impacts. Parts of massive ice sheets
covering Antarctica and Greenland, together holding over 60m of SLR, have already started
irreversibly melting at today’s temperatures. All 2020 observations regarding our
cryosphere is grim. Given accelerated ocean warming plus rapid loss of ice in
the Polar Regions, we have less than a decade to make a real difference.
Get on top of these tipping points to avoid inadvertently locking in
unsurvivable SLR. There are also other feedback loops
REALITY CHECK
The last time we were 2°C-4°C
to consider – see box below. We must avoid
warmer than pre-industrial
triggering them at all costs. We must try
period, it was during the
our best to stay at 1.5°C,
Pliocene when SLR
if not 2°C by 2100.
was as high as 25m

!

!

27m SLR

TIPPING POINTS

Glacier melt and associated SLR will be locked-in
when we reach various temperature tipping points.
Although 8m of SLR may occur beyond 2100,
we have already locked-in this in at today’s
temperatures. As we will likely reach 1.5°C
as early as 2030, plausible SLR by 2100
can be as high as 3m.

4-15m SLR
EAST ANTARCTICA
ICE SHEET

3-4m SLR

!

OTHER GREENLAND
ICE SHEETS

REALITY CHECK

The last time we were 0.5°C-1°C
warmer than pre-industrial
period, it was during the
Last Interglacial Period
when SLR was as
high as 9.3m
3-4m

1m SLR

3m SLR

TWO GREENLAND
GLACIERS

SLR

WEST ANTARCTICA
ICE SHEET

MOUNTAIN GLACIERS
& THERMAL EXPANSION

1.1°C-1.2°C 1.5°C
TODAY

LIKELY
BY 2030

2°C

LIKELY AS
PLEDGES ARE
ONLY GOOD
FOR 2.5°C

3°C

4°C

5°C

CURRENT CLIMATE PATH
BY 2100

Other feedback loops. If we cross a tipping point in our climate, vicious cycles/feedback loops take over and we become
irreversibly set (i.e. locked-in) for an uninhabitable planet. Here are two other important feedback loops:
1. Ice-albedo effect – A more well-known feedback loop is the ice-albedo effect - the more ice that is melted, the less surface
area there is to reflect sunlight. This in turn means the dark ocean surface absorbs the sunlight and accelerates melt. We are
already experiencing this feedback loop.
2. Permafrost thaw – As our world warms, permafrost (frozen ground) in polar and tundra regions begin to melt, releasing
methane, one of the most potent greenhouse gases. This in turn heats the world even more, releasing more methane.
“Permafrost experts agree that even a 30% loss of near-surface permafrost at 1.5°C warming may result in about 50Gt additional
carbon emissions by 2100: this, when the 2-degree carbon budget allows only for 275Gt carbon released from all sources.”
This additional release of carbon from permafrost has not yet been taken into account by current IPCC carbon budgets.
Source: CWR; International Cryosphere Climate Initiative report (2015); Rignot Expert Opinion (2018); Blackburn et al. (2020); IPCC-SROCC (2019); DeConto & Pollard
(2016); Burke et al. (2018)
The information and graphics on this page have been extracted from the CWR report, “Avoiding Atlantis: The CWR APACCT 20 Index”, 2020
Infographic © China Water Risk 2020, all rights reserved
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PLAUSIBLE SEA LEVEL RISE REALITY CHECK

For SLR reality check, highest plausible SLR estimates are shown to help build worst-case scenarios
for no-regret adaptation planning

Before 2100

25m

Beyond 2100

15.5m

9.6m

IPCC

CWR APACCT 20
Index 1.5°C

Ice Sheet Experts
2300

Ice Sheet Experts
2200

CWR APACCT 20
Index 4°C

A PACCT 2 0 In dex

Ice Sheet
Experts

Source: CWR reports “Changing Risk Landscapes: Coastal Threats to Central Banks” 2020; IPCC reports (1990-2019); Horton et al. (2020); Bamber et al. (2019);
Meteorological Service Singapore (2015); Singapore National Day Address (2019); Kopp et al. (2017); DeConto & Pollard (2016)
The information and graphics on this page have been extracted from the CWR report, “Avoiding Atlantis: The CWR APACCT 20 Index”, 2020
Infographic © China Water Risk 2020, all rights reserved
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Temperatures were 2°C - 4°C
warmer than pre-industrial period
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Planning
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Singapore Adaptation

Pliocene
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Temperatures were 0.5°C - 1°C
warmer than pre-industrial period

3.0m

1.65m

100+ SLR Experts

0.98m

AR4

FAR
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1.1m

SROCC

1.1m
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3.29m
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Comparable
Previous
Epochs
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2. We are not prepared: APAC impacts are severe & clustered
Impacts can be severe, yet we are not prepared. A reason for inertia is because we cannot “see” the consequences of our
actions – many key policy makers, business leaders, bankers and investors are simply not aware of the impacts. To close this
knowledge gap, we have created the CWR APAC Coastal Threat Index for 20 capital and key cities (CWR APACCT 20 Index)
to assess capital threats as billions of dollars & millions of lives will be impacted unless significant action is taken. The index
shows rankings at 1.5°C (best-case) & 4°C (base case). The key takeaways are:
~3m of SLR will paralyse trade reliant APAC economies & wipe out millions of homes + jobs; a plausible reality by
2100. Our analysis shows that at 2.9m of SLR, 28 million people from just APAC 20 capitals & cities will lose their homes and
urban real estate equivalent to 22 Singapores will be underwater, as will 20 ports and 12 airports. The CBDs of Guangzhou,
Hong Kong & Macao (3 out of 4 Core Greater Bay Area cities) as well as Singapore will be submerged.
The current 4°C path commits swathes of APAC to permanent submersion as we will lock-in 8.9m of SLR; a plausible
reality by 2200. We estimate that 102 million people from 20 APAC cities will be displaced with 8.9m of locked-in SLR. Urban
real estate equivalent to 59 Singapores and 11 CBDs of Auckland, Bangkok, Guangzhou, Hong Kong, Ho Chi Minh City,
Macao, Osaka, Shanghai, Singapore, Suzhou and Tianjin will be underwater. Only 2 out of the 25 airports serving the 20 cities
will be operational; all 23 ports will be permanently submerged. Index city results and rankings are covered later in this report,
but for more on index methodology and finance sector feedback see “Avoiding Atlantis: The CWR APACCT 20 Index”.
APAC is extremely vulnerable - there is significant capital threat & clustering of risks: The magnitude and clustering
of risks combined with government inaction are analysed in our report “Sovereigns at Risk: APAC Capital Threats”. Our
analysis revealed the following key material risk clusters:
• 20 APAC cities drive US$5.7trn of APAC GDP: For perspective, this is equivalent to the GDP of Germany and Canada
combined. It’s not just sizeable but the 20 cities account for 22% of the annual GDP of their respective 14 countries/
territories presenting significant clustered risk;
• 20 APAC cities account for a sizeable share (25%-100%) of their own country/territory’s GDP: ~25% (Sydney, Seoul,
Taipei & Yangon), 38% (Auckland & Manila) to 100% (Hong Kong, Macao & Singapore). Physically vulnerable cities pose
material sovereign risk, especially if governments are not taking appropriate adaptation action as reserves depleted for
disaster relief may not be replenished as revenues from export-led growth will be severely disrupted;
• A quarter of global air & sea trade could face disruption: The 20 APAC cities in our index account for 26% of global sea
cargo and 23% of global air cargo volumes, yet, 20/23 ports and 12 airports will be impacted by locked-in SLR at 1.5°C;
• Export-led growth, trade, food & energy security at risk: Almost half the cities analysed have trade-to-GDP ratios
greater than 100%; ratios can be as high as 312% (HK), 211% (Singapore) and 202% (Seoul). Urgent adaptation of
logistics infrastructure is thus required to ensure economic growth. There will also be energy and food security implications
for some cities;
• Significant global market risk: The APAC 20 cities have seven stock exchanges that account for US$29trn of equity
trading value in 2019 compared to NASDAQ’s US$16trn; and
• Substantial loan book risk for “16 APAC Banks”: 16 large banks by market capitalisation in five financial hubs in
APAC have 66% of their loan books clustered in Japan, Australia/New Zealand, Hong Kong, South Korea and Singapore.
Revenues & profits may be even more concentrated – more later.
APAC governments & central banks are flying blind as clear significant impacts in the region can trigger systemic
shocks. Chronic tail risks from SLR by 2100 and beyond should be factored in as we are already locking them in today;
but they are not. SLR we lock-in today creates a permanent overhang of chronic risk and puts a “shelf-life” on all
vulnerable real estate, infrastructure and other assets – essentially turning them from “freehold” valuations into
“leasehold”. APAC governments and central banks have yet to factor in this trillion-dollar SLR chronic risk and are flying
blind into an Atlantean future. Beware; some governments are doing less than they should to protect capital threats – more
on this later.

!

Note: these impacts are conservative as 1) NASA SRTM-30m elevation data maps were used to benchmark coastal
threats; 2) the median level of the locked-in SLR range was used; and 3) local tide adjustments were not made. Since impacts
will be worse at the higher end of the ranges plus our analyses generally show impacts worsen with higher granularity maps
(5m), we recommend more in-depth analysis for hotspots of clustered risks that also factors in high tides. There is less time
than you think to prepare for coastal threats as sinking cities and storm surges from raging typhoons mean that
multi-metre SLR can occur as early as 2050. Read on…
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APA CCT 2 0 I n de x
20 APAC CITIES

We have selected 20 coastal cities from 14 countries/territories in the Asia Pacific region (APAC) to include in this first version of
the CWR APACCT 20 Index (CWR APAC Coastal Threat Index for 20 cities). We selected them as they are coastal capitals or key
cities that are heavily populated and with significant contribution to country/territory GDP. While only 20 APAC cities have been
included in this inaugural benchmark index, there are many more coastal cities as well as manufacturing/trade hubs in the APAC
region and we hope that the index can be expanded to cover more cities in the future. Please contact info@chinawaterrisk.org
if you would like to work with us.
HCMC 1%

Macao 1%
Auckland 1%

Yangon 0.3%

Manila 2%

Tokyo 17%

Taipei 3%

Sydney 6%

Auckland 1%

Tokyo 7%

Manila 6%
Taipei 5%

Jarkarta 3%
Tiangin 5%

Yangon 4%

Shanghai 15%

Bangkok 3%
Suzhou 5%

HCMC 5%

Macao 0.3%

US$5.7tm
GDP

Shanghai 9%

Bangkok 5%

207mn

Seoul 4%

Jarkarta 5%
Shenzen 7%

Seoul 7%
Suzhou 6%

Guangzhou 6%

Singapore 3%

Osaka 6%

Shenzen 6%

Singapore 6%

Sydney 2%

Archi / Nagoya 4%

Archi / Nagoya 6%

Hong Kong 6%

Guangzhou 8%

Osaka 4%

Hong Kong 3%

Tiangin 8%

20 APAC CAPITALS & CITIES DRIVE 22% OF GDP OF 14 COUNTRIES/TERRITORIES

US$5.7 trn

US$19.7 trn

26%

OF GLOBAL SEA CARGO VOLUME

23%

OF GLOBAL AIR CARGO VOLUME

Coasting to an Atlantean future? Ignorance is not bliss…
Besides Beijing, KL, Vientiane & Phnom Penh all other APAC capitals are coastal. All key APAC finance hubs are coastal
– Hong Kong, Shanghai, Shenzhen, Singapore, Sydney, Seoul and Tokyo. Although Beijing is not by the sea, many other key
economic hubs in China are coastal, such as Guangzhou, Shenzhen, Suzhou, Tianjin and so on. Over in Japan, other key cities
such as Osaka and Aichi/Nagoya are also by the sea as is Seoul, South Korea.
Highly dense cities = significant clusters of population exposed to coastal threats. Evidently, large cities can be used as
proxies for economic activity and growth. Examining the top 20 large cities with populations of 300,000+, we find that almost
70% of Australia and Japan’s total population; and 57% of Taiwan’s are clustered in large coastal cities. In comparison, this share
is only 21% for the US and as low as 5% for France, plus 3% for Germany.
Note: Impacts illustrated are conservative as 1) 30m elevation data maps were used to benchmark coastal threats; 2) median of the locked-in SLR range was used and
3) local tide adjustments were not made.
Source: CWR reports “Avoiding Atlantis : The CWR APACCT 20 Index ”, 2020 & “Sovereigns at Risk : APAC Capital Threats”, 2020

The information and graphics on this page have been extracted from the CWR report, “Sovereigns at Risk : APAC Capital Threats ” , 2020
Infographic © China Water Risk 2020, all rights reserved
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APACCT 20 INDEX

% OF COUNTRY/TERRITORY GDP GENERATED BY 20 APAC CITIES
Hong Kong

Macao

0%

Singapore

0%

0%

50%+
100%

100%

Auckland

100%

Manila

38%

30%-50%

Other
New Zealand
62%

Other
Philippines
62%

Other
Japan
67%

Sydney
27%

Other
Taiwan
73%

Other
Australia
76%

Other
Myanmar
77%

Jakarta

22%

Other
Vietnam
78%

23%

23%

Other
S. Korea
77%

33%

Yangon

Seoul
24%

Ho Chi Minh

Bangkok

Tokyo
19%
Aichi/
Nagoya
7%
Other
Osaka
Thailand
7%
67%

38%

Taipei

15%-30%

3 Cities in Japan

18%

Other
Indonesia
82%

5 Cities in Mainland China
Shanghai
3.6%

5%-15%

Shenzhen, 2.7%
Guangzhou, 2.6%
Tianjin, 2%
Suzhou, 2%

Other
Mainland China
87%

Source: CWR, World Bank 2018 GDP data, Individual government sources
The information and graphics on this page have been extracted from the CWR report, “Sovereigns at Risk: APAC Capital Threats”, 2020
Infographic © China Water Risk 2020, all rights reserved
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3. Sinking cities & storm surges bring forward inundation impacts
Sinking cities exacerbate & bring forward SLR risk – parts of Bangkok and Jakarta could see 1.94m and 2.37m
of SLR respectively by 2050. Many cities are sinking across APAC; some more than others like Jakarta which has sunk
2-4m in the last 30 years. The northern part of the city around the Port of Tanjung Priok is especially at risk, sinking 2.5m
in the last decade alone. Land subsidence can occur naturally but is accelerated by human activities such as groundwater
over-extraction causing aquifers to deplete and the ground on top of them to sink/collapse. Rapid urbanisation, which then
adds extra pressure with heavy/large buildings weighing down the ground, does not help. The CWR APACCT 20 Index
factors in subsidence risks.
Storms already cause significant economic losses but could damage global assets worth up to US$14.2trn by 2100.
Just seven typhoons in the APAC region from 2017-2019 led to US$60bn of economic losses. A recent 2020 study pointed
out that under a mean RCP8.5 scenario, without any coastal protection or adaptation, coastal flooding could affect 48% of
the world’s land area and 52% of the global population by 2100. It could also damage 46% of global assets which could be
worth as much as US$14.2trn; approximately 20% of global GDP.
Typhoons are getting stronger – storm tides can be as high 5.6m+ today, growing to 10m+ by 2100. Not all storms bring
big storm surges; but those that do, bring highly disruptive & costly extreme storm tides. Due to the strength of previous
typhoons, both Hong Kong and Tokyo have recognised that they could already see storm tides of 5.6m+ today. For example,
Typhoon Mangkhut that hit Hong Kong in 2018 could have brought storm tides of 5.65m had it hit at a slightly different angle
at high tide. Looking forward, the magnitude of accompanying storm surge is expected to increase by 5%-15% by 2100 –
this does not bode well for APAC. For Hong Kong we estimate that storm tides coupled with rising seas could reach 10m+
in our CWR New Worst-Case Scenario. As the maps on the following page shows you will be hit by 2.47m to 5.69m waves
depending on the scenario and where you were standing.

HONG KONG WAS LUCKY! MANGKHUT COULD HAVE CAUSED
STORM TIDE OF 5.65M
HK was lucky; could have been 5.65m

Whampoa

Tsim Sha Tsui

VICTORIA
HARBOUR

Quarry
Bay

Sheung Wan
Causeway
Bay

Central
Wan Chai

Source: CWR based on Digital Terrain Model (5m) from the Lands Department of Hong Kong, Google Maps.
Note: This graphic first appeared in a report we guest authored for CLSA, “Thirsty & underwater: Rising risks in the Greater Bay Area”, 2019
Infographic © China Water Risk 2020, all rights reserved

!

Acute storm surge risks will eventually turn into chronic risks. When storms become more intense & start occurring
annually, they will no longer be treated as acute but chronic risks as insurers will no longer cover such risks. Regardless of
intensity and frequency of storms, as we see multi-metre SLR, even a 1m storm tide will make a big difference. Assessing
these risks are easier said than done – costly modelling of “hard to predict accurately” magnitude and frequency of future
storms plus the exact levels of storm tide means that models must also accurately forecast the angle and time of arrival of
the storm – at low tide or high tide. But don’t worry expensive modelling is not necessary, we show you how to gauge
hotspot risk and build SLR plus storm tide scenarios in Step 2.
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SUBSIDENCE ACCELERATES MULTI-METRE SLR
JAKARTA & BANGKOK IMPACTS BY 2050
Subsidence accelerates SLR by 2050 : 2.37m

Jakarta

Subsidence accelerates SLR by 2050 : 1.94m

Average height 1.6m

Bangkok

2.37m of SLR

1.94m of SLR

Source: CWR based on NASA SRTM (30m-grid), ESRI
Infographic © China Water Risk 2020, all rights reserved

Note: Tides have not been factored in but local SLR
estimates are used

2100 SLR & STORM TIDE SCENARIOS FOR HONG KONG
The charts below show the impacts of various combination scenarios of base & worst-case SLR and storm tides. While the
affected areas for various scenarios may look similar on the various maps, the flooding levels differ drastically – standing at AIA,
Hong Kong Club, HSBC, Mandarin Oriental or Standard Chartered buildings in Central, you will be hit by 2.47m to 5.69m waves
depending on the scenario.
CWR New Base Case for 2100: 7.47m
AVERAGE HIEIGHT=1.6m

VICTORIA

Sheung Wan

HARBOUR

Wan Chai

2.47m

AIA
Hong Kong Club
HSBC
Mandarin Oriental
Standard Chartered

Central

Causeway Bay

Shau Kei Wan

CWR Worst-case SLR + Base case storm tide for 2100: 8.70m
VICTORIA

Sheung Wan

3.69m

HARBOUR

Wan Chai

AIA
Hong Kong Club
HSBC
Mandarin Oriental
Standard Chartered

Central

Causeway Bay

Shau Kei Wan

CWR Base case SLR + Worst-case storm tide for 2100: 9.47m
VICTORIA

Sheung Wan

4.47m

HARBOUR

Wan Chai

AIA
Hong Kong Club
HSBC
Mandarin Oriental
Standard Chartered

Central

Causeway Bay

Shau Kei Wan

CWR New Worst-Case for 2100: 10.70m

5.69m

VICTORIA

Sheung Wan

HARBOUR

Wan Chai

AIA
Hong Kong Club
HSBC
Mandarin Oriental
Standard Chartered

Central

Causeway Bay

Shau Kei Wan

Source: CWR based on HKDTM (5m-grid) from the Lands Department of Hong Kong, ESRI
Note: This graphic has been extracted from the CWR report, “Changing Risk Landscapes: Coastal Threats to Central Banks”, 2020
Infographic © China Water Risk 2020, all rights reserved
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4. Governments are not acting as they should = cities exposed
Government adaptation actions can reduce impacts from physical coastal threats; we
benchmarked their performance to find those who are doing the most/least to protect
their cities. Government action to tackle the risks from climate change can greatly alleviate
the pressure on corporates and investors. Unfortunately, most governments do not disclose all
actions being taken to reduce impacts of physical risks, let alone the budget being set aside
for it. Also, the exact impacts of government actions to adapt for coastal threats are difficult to
quantify as actions are unique across cities.
With the input from 100+ financial professionals, we reached consensus on key proxy
indicators to help benchmark adaptation actions. Some governments are doing much more
than others – the table shows cities that are making the most & least efforts to adapt. For
benchmarking methodology & proxy indicators, please see “Avoiding Atlantis: The CWR
APACCT 20 Index”.

Most Adaptation Action
#1 Singapore
#2 Jakarta
#3 Shenzhen
#4 Shanghai
#5 Auckland

Least Adaptation Action
#20 Taipei
#19 Macao
#18 Bangkok
#17 Ho Chi Minh City
#16 Seoul

Source: CWR APACCT 20 Index

Government action vis-à-vis physical threat levels were analysed in the CWR APACCT 20 Index – findings displayed
unexpected behaviour. For example, all cities besides Bangkok in the “Least Adaptation Action” category are in the path
of typhoons – they should be doing much more to protect their cities but they are not. Meanwhile, Shenzhen and Shanghai,
which are also vulnerable to typhoons are clearly doing much more, putting them in the “Most Adaptation Action” category
and improving their rankings in our index. Interestingly, the rest of the cities in the top category do not face severe typhoons.
We also expected Tokyo, Sydney and Hong Kong to make it to the Top 5, but they didn’t. We have carved out government
action from the CWR APACCT 20 Index so you can compare absolute and relative coastal risks for the 20 APAC cities –
please see Step 2 for a full set of rankings.
Worse still, no-sense climate strategies pervade when physical threat levels & adaptation actions were evaluated
against GDP. We carried out “sensibility analysis” using common sense metrics to gauge the actions of the 20 city
governments: 1) higher GDP & physical threat levels means greater adaptation efforts; 2) the greater the city’s share of the
country/territory GDP, the more adaptation efforts are prioritised, especially if vulnerable; and 3) richer citizens of vulnerable
cities will want adaptation since they can afford it. We find that not only are governments not acting when faced with
significant physical risks, but actions also don’t make sense – richer cities in terms of absolute & per capita GDP make less
adaptation efforts including Tokyo, Hong Kong, and Macao. Surprisingly, poorer cities like Jakarta and Yangon are doing
more to protect their citizens. That said, other wealthy cities such as Auckland, Singapore, and Sydney are proactive. Such
no-sense strategies coupled with clustered bank loan book risk present a lethal cocktail of systemic shocks for
central banks which have yet to fully account for such chronic risks.

APACCT 20 INDEX

GOVERNMENT NO SENSE ADAPTATION STRATEGIES
CITIES WITH HIGHER GDP SHOULD MAKE MORE GOVERNMENTS SHOULD DO MORE TO PROTECT
ADAPTATION EFFORTS, BUT LAG
CITIES WITH HIGH COUNTRY/TERRITORY
EXPOSURE, BUT ARE NOT
Same country, similar
GDP but different
adaptation efforts

140

Suzhou

Macao

Index score

120
HCMC
Yangon

Bangkok
Jakarta

Auckland

110

Osaka

More vulnerable to
coastal threats

Tokyo’s GDP is ~2x
Shanghai’s, but lags
in adaptation efforts
to protect city

Shanghai

Tokyo

Tianjin

120

110

Bangkok

Sydney

Auckland

More vulnerable to
coastal threats

100% exposure – HK &
Macao disappoint, Singapore
vastly outperforms them

Macao
Hong Kong
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Note: These graphics have been extracted from the CWR report, “Sovereigns at Risk: APAC Capital Threats”, 2020

!

Governments with high physical threat levels + high GDP exposure + are not acting should face sovereign credit
re-ratings. Risks from chronic coastal threats are severe and will hamper the ability of cities and therefore the country/
territory to pay down their debt and generate income and/or recoup losses through taxes. If each city accounts for a
sizeable share of their country/territory’s GDP, these material capital threats from key coastal cities may warrant sovereign
credit re-ratings unless governments take action to prepare their cities for locked-in chronic risks ahead. Japan, Taiwan,
Hong Kong & Macao are on our watchlist as their lacklustre adaptation actions, despite higher levels of exposure to
coastal threats and high percentage share of country/territory GDP from their key cities, leave GDP and residents
exposed. Remember: 57% of Taiwan’s population is clustered in 8 large coastal cities; and 68% of Japan’s population lives
in 19 large coastal cities. Do check out “Sovereigns at Risk: APAC Capital Threats” for detailed analysis & insights into
absolute & relative government action plus case studies of what governments are or are not doing.
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5. Central banks are moving but not fast enough to spread risks
Central banks have acknowledged that climate change is a source of financial risks that will lead to structural
changes in the financial system. A group of 68+ central banks and supervisors under the Network for Greening the
Financial System (NGFS) are calling for action and warn “catastrophic impacts of climate change are already visible” and “if
companies and industries fail to adjust to this new reality, they will fail to exist”. They are currently trying to account for acute
and chronic risks ahead as their micro and macro-economic impacts translate into credit, market, underwriting, operational
and liquidity risk for all financial institutions. With regards to coastal threats, they fall into two distinct but interlinked types of
risks: 1) Acute event-driven risks like storm surge risks and 2) chronic underlying risks like SLR & subsidence.
But so far only acute risks are being assessed; it’s a blank slate for chronic risks. The financial sector has prioritised
carbon transition risk scenarios so far. While some have factored in acute (event-driven) storm surge risks, most have not
explored nor adjusted for the downside risk of locked-in chronic SLR scenarios. This is evident from the recent report by
NGFS – it did classify SLR as a chronic risk with the potential to impact the financial sector but had no examples of such risk
assessments. However, there were plenty for acute risks. Also, while Moody’s and S&P have acknowledged such chronic
SLR risks, they have yet to factor them into their credit ratings.
Unfortunately, this means that a huge chunk of risks is unaccounted for. As coastal threats are geo-locational risks, they
have a tendency to cluster and sector spread of risks will not matter as SLR risks are sector agnostic. As discussed earlier,
clustered risks exposure to coastal threats across APAC are significant even at 1.5°C, let alone our current climate path.
These are further exacerbated when governments lag in adaptation and decarbonisation action despite material physical risk
exposure. Given that both acute and chronic risks are likely mispriced plus significant clustered risks ignored, banks’ capital
adequacy provisioning for shocks on our current climate path may not be enough. Central banks and financial
regulators must thus step up action to assess and spread clustered risks to avoid systemic shocks.
Financial capital is highly clustered & exposed to
hotspots – US$4.8trn loaned to just six countries/
territories. We examined the loans for the 16 APAC Banks
to find that 66% of their loan books is clustered in Japan,
Australia/New Zealand, Hong Kong, South Korea and
Singapore. There’s clear substantial loan book risk for
these banks.
Almost half of the US$7.2trn in loans are provided to
Japan and Australia where almost 70% of their entire
population are clustered in large coastal cities. There
is also significant concentration in South Korea, Hong
Kong, Singapore and New Zealand, which are all coastal
countries/territories. The banks are clearly at risk from
chronic coastal threats especially if these physical risks
are not being taken into consideration in lending practices.

Clustered loan risk exposure for 16 banks
Other, 33%

Japan, 23%

US$7.2trn
New Zealand, 3%

Australia, 22%

Singapore, 4%
Hong Kong, 5%

South Korea, 10%

Source: CWR, Latest bank annual reports

Individual banks’ own loan-books lack geographic spread. We have mapped the loan flow to various geographies
from the 16 APAC Banks headquartered in five financial hubs in the APAC in the diagram on the following page. It is
clear that the majority of lending from banks in Australia, New Zealand and South Korea are provided to their domestic
market. This presents a double whammy clustering impact – loan books are clustered geographically and so are coastal
threats. Even banks that have diversified loan books are at risk. For example, DBS lends to various locations – Hong
Kong, Singapore, Indonesia and Thailand, but per our index all their capitals and key trade infrastructure are vulnerable
to coastal threats. Moreover, not all their governments are taking appropriate adaptation action. Risk spreads must be
recalibrated – see Step 2...

!

All savings and pension funds at risk due to sectoral clustering and bias in indices. Finance, real estate and sectors that rely
on trade all make up a large part of APAC indices. Such exposure has been highlighted in “Are Asia’s Pension Funds Ready
For Climate Change?”, a report co-authored with Manulife Asset Management and the Asia Investor Group on Climate Change.
The analysis in the brief highlights that Asian pension funds already face shortfalls due to an ageing population, and that this
could be exacerbated by water and climate risks to their investments. The report points out that the nature of locational risks
will mean that banks will have to “adapt” the way they assess credit to ensure resilience. In turn, how banks are valued will also
evolve. The financial sector was highlighted because: 1) financial institutions are yet to fully embed water and climate risks, and
the resultant regulations, into their insurance policy, credit policy and equity valuations; 2) they form a large part of equity indexes
in Asia; and 3) savings could be at risk.
Source: CWR, Manulife Asset Management and Asia Investor Group on Climate Change (2019) “Are Asia’s Pension Funds ready for Climate Change?”
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LOANS IN 16 APAC BANKS ARE CLUSTERED GEOGRAPHICALLY (US$BN)

Source: CWR; Latest annual reports from banks
Infographic © China Water Risk 2020, all rights reserved

!

Clustered risks can be even more concentrated with revenue & profits. For example, HSBC’s revenue and profits are
highly concentrated in Hong Kong. This is worrying as Hong Kong ranks in the bottom quartile at #16 and #17 out of 20 in the
1.5°C and 4°C CWR APACCT 20 Index respectively. While Singapore has plans to spend SG$100bn+ on adaptation including
raising all critical infrastructure up by 5m, Hong Kong has yet to come out with a comprehensive adaptation plan. Instead, it
is spending its reserves on building a whole new (and likely low-lying) island in the “Lantau Tomorrow” project. Clearly, such
no-sense action should be a major concern not only for the Hong Kong Monetary Authority and the Bank of England but also its
shareholders and all stakeholders including its depositors. While HSBC’s recent carbon neutrality pledge is positive, the bank
clearly needs to not just prioritise carbon but start seriously assessing what chronic SLR risks mean for its risk management
and capital adequacy needs.

HSBC’S CLUSTERED RISK EXPOSURE IS MORE SIGNFICANT THAN
YOU THINK (US$BN)

REVENUE

Source: CWR; HSBC Annual Report 2019
Infographic © China Water Risk 2020, all rights reserved

20

PROFIT BEFORE TAX (PBT)

Total PBT is less than the
combination from HK, Mainland
China, US, Mexico & others due
to losses reported in the UK.

Step 2
Threat exposure assessment

Benchmarking relative & absolute risks
Coastal threat assessments can be complex & daunting – so we have done the heavy lifting by creating the CWR
APACCT 20 Index to help benchmark chronic risks. We found through our engagement with the financial sector that many
want to factor in these risks but don’t know how. To close this knowledge gap, we have worked with 100+ finance experts
to create a practical finance driven index that benchmarks absolute and relative chronic tail risks arising from coastal threats
across 20 key capitals and cities in the region. Almost all of them “Strongly Agree” & “Agree” that tail risks from coastal threats
impact different types of financial valuations. Figuring out scoring and proxy indicators was challenging but with finance sector
input, we overcame the five key challenges faced – it’s worth checking out their consensus views. The index is far from perfect
but it is a start.
Start using the CWR APACCT 20 Index & City Factsheets to determine vulnerability & avoid Atlantis. Coastal threats are
geo-locational, and our index plus city factsheets can help you gauge absolute & relative risk spread across the region and
identify clustered exposure hotspots for best, base and worst-case scenarios:
• Relative risks can be identified through changes in rankings with/without government action for two scenarios; best-case
index (1.5°C) & base case index (4°C);
• See which cities are more exposed due to a lack of government adaptation action and which cities are less exposed as
their governments are doing relatively more to protect their cities;
• Understand what the worst-case could look like if we trigger feedback loops and uncontrollable melt – the 1.5°C index to
show the worst-case as locked-in SLR of 2.9m may be reality by 2100; and the 4°C index to show locked-in SLR of 8.9m
which may be reality by 2200; and
• Access at-a-glance coastal threat assessments for each of the 20 cities with our city factsheets including an overview of
the city’s climate threats, government actions, index rankings, GDP, trade and economy at stake plus maps of area and
key infrastructure, land & people affected by locked-in SLR at 1.5°C & 4°C.
Use our How-to-Guides in Changing Risk Landscapes to conduct in-depth analysis for hotspots:
• For hotspots identified with our index, we recommend further scenario analysis as we have had to sacrifice granularity for
regional consistency for benchmarking purposes so in-depth analysis should be conducted;
• Don’t just rely on SLR estimates from the IPCC to build scenarios; they have a conservative bias and can impede risk
management – we have unpacked IPCC scenarios and the latest research on SLR estimates so you can decide which
levels you want to use;
• Check out how to adjust for local SLR, subsidence and tides in our step-by-step guide on what maps to use and how to
build base case & worst-case SLR scenarios, plus SLR integrity checks; and
• Don’t forget storm tides because as SLR increases, even a small storm will have devastating consequences. Storm surge
threats are already here today so start assessing them now with our guide on how to build extreme storm tide scenarios
and save on running expensive storm models.
Watch out for regulatory risks; 68+ central banks & financial supervisors are acting. Regulators will act to account for the
currently missing chunk of chronic risks because if not managed, the existing lethal cocktail of 1) no-sense climate strategies;
2) over-valuation of all assets in vulnerable cities; and 3) concentrated financial risk, can trigger financial collapse. Coastal
threat assessments will be compulsory sooner than you think as valuation gaps widen and negative finance feedback loops
compound with every year of inaction. So get ahead with our summary of key reports from central banks, regulators, credit
rating agencies and other stakeholders.
Supplement analysis with other recommended tools. We created the CWR APACCT 20 Index with the finance sector to
plug a gap in the existing toolbox, but this does not mean the other tools are not useful – we provide a recommended list.

5 Step threat evaluation

START NOW
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1. Use CWR APACCT 20 Index to determine regional risk spread
We found through our engagement in the financial sector that many want to factor in these risks but don’t know how
as coastal threat assessments are complex and daunting. So we have done the heavy lifting by creating the CWR
APACCT 20 Index to benchmark risks and provide a path forward in assessing the implications on valuations. We
developed it based on consensus views derived from feedback from 100+ finance professionals. We recommend you
use our index to:
Determine risk spread across APAC. Coastal threats are geo-locational risks, thus their risk spread across the region
is key in determining current investment exposure. This will in turn inform re-allocation (if necessary) and future capital
allocation. Our index rankings allow you to identify the relative risks of 20 APAC cities that drive US$5.7trn of annual
GDP and pose material risks for their respective 14 countries/territories. Beware: trade, urban real estate, seat of
government (for capitals) as well as banking could all be disrupted by coastal threats.
Scenarios! Check out risk exposure (physical threats + government adaptation actions) to various temperature
scenarios. Our index reflects mapped stacked SLR risks for four climate scenarios (1.5°C, 2°C, 3°C and 4°C) across
key indicators (population, land area and key infrastructure assets) for each city. Storm surge threats from typhoons/
tropical cyclones/hurricanes plus government adaptation actions to reduce physical risks have also been assessed
and benchmarked in the index. We have provided results & rankings for two consensus scenarios: best-case: 1.5°C
CWR APACCT 20 Index reflects the coastal threat landscape we will likely lock-in by 2030; and base case: 4°C CWR
APACCT 20 Index reflects the coastal threat landscape of the current climate path of 4°C by 2100.
See what governments are doing (or not) to deal with physical threats across the 20 cities. While the CWR
APACCT 20 Index already factors in government action, we have carved these out from our index so that you can
see just the physical threats faced by all cities at 1.5°C and 4°C in the CWR APACCT 20 Index – ex. Govt Action.
By comparing the ranking differences between the various indices, you can evaluate which governments are doing
relatively more/less vis-à-vis the physical threats they face.
Adjust for no-regret scenarios and worst-case plausible rapid SLR that could bring forward risks by hundreds of
years. You can also adjust the CWR APACCT 20 Index to reflect the worst-case scenario to reflect deep uncertainties
from polar ice sheet melt linked to SLR as well as thermal expansion of our oceans that have yet to be included in the
IPCC SLR estimates so far. We show you how by shifting timelines: 1.5°C CWR APACCT 20 Index’s locked-in SLR of
2.9m may be reality by 2100; and 4°C CWR APACCT 20 Index’s locked-in SLR of 8.9m may be reality by 2200.
The index is not perfect but it is practical and finance driven. The index is far from perfect but we did seek finance
sector feedback in its design and with their feedback overcame the five key challenges faced: 1) which level of
locked-in SLR to use? 2) what flooding methodology to use? 3) which maps to use? 4) how to deal with storm surge
projections? and 5) how to benchmark inconsistent and unique government actions? The entire methodology can be
found in “Avoiding Atlantis: The CWR APACCT 20 Index”. We value your continued support and welcome feedback
to improve this work; please email us at info@chinawaterrisk.org.
Avoiding Atlantis
APACC T 20 I nd ex

B e n c h m a r k i n g c o a s t a l t h r e a t s f o r 2 0 A PA C c i t i e s
with finance sector input

Quick views from the 100+ finance professionals we surveyed…
Who: It’s not just ESG, 66% of those surveyed were from “mainstream” finance; 65% focused on the APAC region.
What they wanted to do with the index: 94% wanted the index despite its imperfections.
40% said they wanted to use the results to engage with companies and 29% wanted to
embed water risks in ESG scores. Meanwhile, around a quarter said they wanted to use it
to “seek strategic opportunities”, “embed water risks in valuations” as well as “engage with
policy makers”. 17% said they wanted to use the index to “hedge portfolio” risk and 11%
said they will use it to “change portfolio weightings”.

To access index now,
please click on the
report above

Almost all said coastal threats will impact different types of financial valuations. 97%
“Strongly Agree” & “Agree” that tail risks from coastal threats impact project valuations;
93% say sovereign credit ratings will be impacted; 89% for corporate credit ratings and
87% for equity valuations.
3°C-4°C is likely the current climate path. This scenario had the highest “very likely” &
“likely” votes (69%) & least “very unlikely” & “unlikely” votes (24%); 6% had no opinion.
Why we didn’t include decarbonisation efforts in the index: 99% said adaptation matters & 61% wanted a separate adaptation index – mitigation efforts are excluded from
the index as blending mitigation and adaptation scores could bias the results as a city
vulnerable to the impacts of climate change could be perceived to be taking a lot of action
to mitigate and nominal action to adapt and still receive a good score.
Source: CWR Report “Avoiding Atlantis: The CWR APACCT 20 Index”, 2020
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1.5°C CWR APACCT 20 Index - with & without government action
1.5ºC
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APACCT 20 INDEX - ex. Govt Action
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Source: CWR APACCT 20 Index
Infographic © China Water Risk 2020, all rights reserved

4°C CWR APACCT 20 Index - with & without government action
4ºC

APACCT 20 INDEX

4ºC
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Source: CWR APACCT 20 Index
Infographic © China Water Risk 2020, all rights reserved

Note: Rankings may change at 4°C vs. 1.5°C; but all cities face more risk. City rankings for the 4°C index are different to
that of the 1.5°C index due to the 1) unique topography of the cities; 2) stacked SLR risk scoring across key indicators for the
four climate scenarios; 3) storm surge profile; and 4) existence of subsidence. But for cities where rankings improve between
1.5°C and 4°C it is important to remember that while rankings in the benchmark may improve relative to other cities, city risk
scores all rise between 1.5°C and 4°C.
The information and graphics on this page have been extracted from the CWR report, “Avoiding Atlantis: The CWR APACCT 20 Index”, 2020
Infographic © China Water Risk 2020, all rights reserved
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2. Assess absolute risk exposure to each of the 20 APAC cities
The majority of finance experts surveyed wanted to see both the absolute & relative risks of the cities. So we have
provided at-a-glance coastal risk assessments for each of the 20 cities in the CWR APACCT 20 Index in the form of
city factsheets:
Determine absolute impacts for each city with our at-a-glance coastal threat
assessments city factsheets. These include:
• At-a-glance city GDP share

City Factsheets

At-a-glance coastal threat assessment for 20 APAC cities

• Overview of climate threats
• Overview of government actions
• City rankings in CWR APACCT 20 Index at 1.5°C & 4°C
• Overview of the economy at stake including trade exposure
• Maps of area impacted by locked-in SLR at 1.5°C & 4°C showing people, land & key
infrastructure affected
You can download the entire set by clicking on the cover on the right or access individual
city factsheets by clicking on the preferred city icon below.

AICHI/NAGOYA BANGKOK
AUCKLAND

HO CHI MINH

JAKARTA

GUANGZHOU HONG KONG

MACAO

MANILA

OSAKA

SEOUL

SHENZHEN

SHANGHAI

SINGAPORE

SUZHOU

SYDNEY

TAIPEI

TIANJIN

APAC C T 2 0 I n d ex

To access individual city factsheets, please click on the preferred city icon below:

Aichi/Nagoya

Seoul
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Get the big picture of overall absolute impacts by city. We have also provided at-a-glance regional impacts as per the graphic
below for both 1.5°C & 4°C. Evidently, impacts vary from city to city. At 4°C impacts are dire unless serious adaptation efforts are
made or better still, we avoid 4°C by aggressively delivering on carbon neutrality pledges:
• Impacts on population can range from as low as 39,462 affected in Auckland to as high as 27mn affected in Shanghai.
In terms of city population share, lowest impacted cities are Singapore at around 2% compared to Shanghai, Tianjin,
Bangkok and HCMC which are around 70-90%. 100% of population in Suzhou will be impacted. Note that city
density matters.
• Multiple ports and airports per city will be impacted. The only two airports that are not underwater are Tokyo’s Narita
International Airport and Taipei’s Taoyuan International Airport.
• For urban real estate affected the low is 20km2 for Macao whereas the high is 9,682km2 for Tianjin. However, in terms of
the percentage of the city impacted it ranges from a low of 3% in Sydney to 97% in Shanghai. In fact, if no adaptation
efforts are made, most of Shanghai, Suzhou, Bangkok & Tianjin will be flooded, plus Ho Chi Minh City, Yangon & Macao
will have more than 50% of land submerged. This could happen as early as 2200 unless we rein in emissions and deliver
on carbon neutrality pledges.
Low-lying cities will already feel impacts at 1.5°C – over a third of Aichi/Nagoya and Ho Chi Minh City and almost half of
Macao and Suzhou will be flooded. Of course, flooding impacts will already be felt earlier for cities that face storm surge risk
(particularly in North Asia) as well as material subsidence (Manila, Bangkok and Jakarta).
A larger version of both the 1.5°C & 4°C maps below can found in our report “Avoiding Atlantis: The CWR APACCT 20
Index”. Please click on the map below to access the report.

Avoid ing Atl antis
APACCT 20 Index

B e n c h m a r k i n g c o a s t a l t h r e a t s f o r 2 0 A PA C c i t i e s
with finance sector input
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3. Hotspots! More in-depth scenario analysis & threat assessments
The CWR APACCT 20 index should help inform you of your exposure and clustered hotspots of capital investments. For
these hotspots, we recommend you conduct further analysis as we have had to sacrifice granularity for regional consistency

for benchmarking purposes to develop the index as not all cities had available data. As such, the impacts shown in the CWR

APACCT 20 Index as well as the city factsheets are conservative. Scenario planning is key to managing risks, so we have
set out a detailed step-by-step guide on hotspot scenario analysis in “Changing Risk Landscapes: Coastal Threats to
Central Banks”; key advice is listed below:

Select the right scenario – unpacking IPCC scenarios: what they include &
what they don’t. Knowing the worst-case scenario of what we are up against

will help us prepare and adapt to survive and to avoid accidentally locking-in an

Atlantean future. Reaching 1.5°C seventy years in advance means that we should
treat impacts for 1.5°C as the best-case & 4°C as the base case. But be careful,
IPCC scenarios (often used in scenario building) are emission path based and

not temperature path based, so make sure you pick the one that corresponds to
the right temperature range. Despite, carbon pledges and COVID-19, we still

Changing Risk Landscapes

recommend RCP8.5 as the base case for multiple reasons.

Coastal Threats
to Central Banks

IPCC SLR levels have been all over the place + still being revised as science

E ve r yt h i n g you n ee d t o k n o w ab o u t
s ea lev e l r is e, s t o r m s u r ge
& f in an c ial reg u la t i on s
t o rec alib r a t e r is ks

evolves. According to the IPCC, the worst-case high-end SLR estimate was

1.1m back in 1990 in its first assessment report. Fast forward to 2007, it was
revised down to 0.59m, in IPCC’s 4th Assessment Report (AR4) and then back

up to 0.98m in 2014 in its 5th Assessment Report (AR5). Finally, it was back up to
1.1m in IPCC’s Special Report on the Ocean & Cryosphere in a Changing Climate

(IPCC-SROCC) in 2019. It will no doubt be revised again as we better understand
the dynamic process of ice-sheet response to our changing climate. So get on

top of what’s happening with our chapter guides on “Fast & furious warming”
and “Need-to-know to survive existential threats from rising seas”.

To access our how-to-guide, please
click on the report above

For in-depth scenario analysis, please adjust for 1) local SLR; 2) new and updated SLR research; 3) subsidence;
and 4) tides. Our index uses the global mean sea levels (GMSL) and not the local SLR which can differ as seas do not rise
uniformly. Regional differences can be ±30% of GMSL. So clearly using local SLR estimates are best. Adjusting for the latest

set of grim news from our cryosphere can be made by adjusting the timeline of impact of our index or you could also use the

latest research we summarized in this report to make up your own mind and adjust accordingly. As per Step 1, subsidence
can be material so be sure to adjust for this. Finally, tides can fluctuate significantly from low to high tide and will differ by
location even within a city so make this adjustment depending on the site.

Test sensitivities by looking at the extremes, not just the averages/medians. Once you have decided the base case

for the current climate pathway, it is time to decide which part of the impact range to use because for each temperature
scenario, there is a range of impacts. For the CWR APACCT 20 Index, for each temperature scenario, we used the median to

gauge impacts as 69% of finance sector experts said we should. However, 51% also wanted to see impacts on the high-end
of the range. Given what’s at stake, we recommend you do test impacts at the high-end of the SLR ranges so that you can
see plausible worst-case outcomes. This can help you obtain a more complete picture of exposure if governments are not

implementing no-regret adaptation planning. We run through step-by-step of how to build base case & worst-case SLR
scenarios plus show you how to conduct SLR integrity checks for both scenarios.

Factor in impacts of storm tides as these bring forward + exacerbate inundation impacts. As discussed in Step 1,

storm tides are already significant and are projected to continue to rise in the future. By 2100, we may see extreme storm
tides as high as 10m+. Building storm tide scenarios are therefore important but running expensive storm models are

not necessary – we show you how to gauge storm surge impacts in our step-by-step guide on how to build base &
worst-case extreme storm tides. Note as SLR increases, even a small storm could have devastating consequences so
storm tide assessments will increasingly become the norm.

26

Step 2: Threat exposure assessment

Use the right maps – the correct underlying elevation data is important. Coastal threats are geo-locational risks so assets
must be mapped against the flood risk. The accuracy of elevation data in the underlying map is thus important. The best and
most accurate maps are those that use top-accuracy airborne laser-based (LIDAR) bare earth elevation data. However, this is
only available for coastal US, much of coastal Australia, and parts of Europe and Asia, as they are expensive to produce. For
the CWR APACCT 20 Index, we used NASA’s SRTM-30m elevation data to ensure consistency and comparability in the results,
but we recommend doing deep dives to use more granular 5m-grid maps if available. Impacts can differ significantly – for Hong
Kong, the share of people impacted by SLR doubles at 4°C from 1.5mn with the 30m map vs. 3.1mn using a 5m map.

THE IMPACT OF LOCKED-IN SLR AT 4°C IN HONG KONG
4°C warming: 8.9m
(NASA SRTM-30m)

4°C warming: 8.9m
(HKDTM-5m)

Tsim Sha Tsui

Tsim Sha Tsui

VICTORIA HARBOUR

Causeway Bay

Sheung Wan
Central

VICTORIA HARBOUR

Causeway Bay

Sheung Wan

Wan Chai

Central

Wan Chai

Source: CWR based on NASA SRTM (30m-grid), Digital Terrain Model (5m-grid) from the Lands Department of Hong Kong, ESRI.
Infographic © China Water Risk 2020, all rights reserved
Note: This graphic has been extracted from the CWR report, “Avoiding Atlantis: The CWR APACCT 20 Index”, 2020

Check if governments are using no-regret scenarios to plan adaptation. While our index
does factor in government action, we did not assess its effectiveness, so do look to see if
governments are making sensible adaptation strategies. Do check out our sensibility tests
vis-à-vis various GDP metrics as well as government & sector case studies in “Sovereigns at
Risk: APAC Capital Threats” – you will find that some of them are not using local SLR, while
others are using the low-end of the SLR range to plan adaptation. Many have mismatched
mitigation and adaptation strategies that should be aligned – their carbon emissions reduction
plans are in line with 3°C-5°C by 2100, but adaptation planning is for 1.5°C-2°C; that’s just
planning to fail.
When in doubt, stick with no-regret scenarios to map risks & plan adaptation. When
millions of lives and billions of dollars are at stake, it pays to err on the side of caution. Use
worst-case scenarios to decide future capital allocation and investments strategies; plus
push both corporates and governments to better plan adaptation to protect assets. Mitigation
strategies should also be considered in this context – are they aggressive enough? Remember
– do not use the same temperature scenario to assess both carbon transition and physical
worst-case as results are divergent (4°C = low transition cost but high physical losses).

!

To access, please click on
the report above

CAUTION! Don’t get confused with temperature scenarios for physical risks vs. carbon transition
The same RCP scenario leads to divergent outcomes depending on the type of assessment:
• When assessing chronic physical risks, the higher the temperature path = the higher the costs due to rising physical risk
exposure with rising temperatures; whereas
• When assessing carbon transition risks, the higher the temperature path = the lower the costs as there is less action needed
to transition away from business-as-usual.
So when selecting scenarios, it pays to pick the right one: if you want to see the maximum cost (worst-case) – for physical
risks select 5°C; for carbon transition risks select 1.5°C.
Mismatched climate strategies (heading for 3°C-5°C but planning for 1.5°C-2°C) arise because scenario building for
emissions is prioritised over that for physical impacts. Prioritising carbon leads us to select the temperature scenario based
on carbon emissions which we are striving to achieve and not temperature scenarios we will face. We then make the mistake of
running physical risk assessments at the same temperature scenario of 1.5 °C-2°C.
Worse still, we plan resilience based on this. But 1.5°C-2°C is aspirational and only achievable when collective action towards
decarbonisation is happening; which isn’t at the moment. So for resilience planning – DO NOT pick scenarios based on the
warming path you wish we will get to (1.5°C-2°C), but where we are actually heading (3°C-5°C).
Source: CWR report, “Changing Risk Landscapes: Coastal Threats to Central Banks”, 2020
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4. Financial regulatory action is inevitable, so get ready
The risks ahead are not just from physical threats but also regulatory action. Even if you don’t believe that impacts will be

severe, we expect that central banks and financial regulators will push you to act because widening valuation gaps and

negative finance feedback loops compound the already concentrated financial risks clustered in key cities vulnerable to
coastal threats. These only increase the likelihood of systemic shocks and financial collapse. We cover them in detail in
“Changing Risk Landscapes: Coastal Threats to Central Banks”; key highlights are as follows:

High concentration of loans are vulnerable to coastal threats as US$4.8trn of loans from the 16 APAC Banks are clustered in just 6 vulnerable countries/ territories. The high concentration of loan books is worrying as banks and the wider

finance sector are still not taking into account all chronic coastal threats in their lending and investment practices. Spatial
analysis has not been carried out across loan books/investment portfolios; sector diversification does not help spread risks

as clustered coastal threats are sector agnostic. The fact that the US$4.8trn accounts for 66% of the 16 banks’ loan books
means that systemic risks from clustering is high, raising valid concerns over capital adequacy. Possible financial collapse
due to shocks triggered by such highly clustered risks means central banks will act.

Regulators through NGFS already acknowledge the transmission of environmental risks to financial risks and
is trying to account for acute and chronic risks ahead. NGFS has recognised that physical climate risks have micro

and macro-economic impacts that translate into credit, market, underwriting, operational and liquidity risk for all financial
institutions (FI). With regards to coastal threats, they fall into two distinct, but interlinked types of physical risks:

• Acute – these are event-driven risks. Storm surge risks accompanying typhoons/storms/hurricanes fall into this category.
As a recent report by the NGFS on environmental risk analysis (ERA) noted historically acute impacts “were considered

transient but this will change with increased global warming”. They warned that “these events can increase underwriting
risks for insurers and impart asset values”.

• Chronic – these are underlying risks. SLR and subsidence fall into this category. The NGFS warns that chronic impacts

will affect capital productivity and require “a significant level of investment and adaptation from companies, households
and governments”.

Current APAC risk snapshot is incomplete as finance has favoured the assessment of carbon transition risks over

chronic risks. A combination of “too complex”, “not a big deal” and “have a long time to deal with this” has led to complacency

in assessing chronic risks. However, assessing one set of risks but not the other does not provide the complete picture of the
risk landscape and the wrong investment decisions are being made that will add to risks and perpetuate bad decisions

where we continue to allocate capital to vulnerable locations which are becoming more vulnerable as finance is still
investing in carbon intensive industries. This negative finance feedback loop will continue until chronic physical risks are
assessed and the sector can make the proper risk comparisons and spread risks sensibly.

All physical risks are severely undervalued as we are mis-pricing them on multiple fronts: 1) Chronic risks from rapid

SLR & subsidence are not accounted for – this was previously negligible but no longer as we will see multi-metre SLR sooner
than we think in some APAC capitals by 2050; 2) Acute storm surge risks “sit on top of chronic risks” so all acute risks are

also mispriced if SLR risks are ignored – a 5m storm tide could become a 6-8m storm tide if SLR is included; 3) Valuation
gaps for both mispriced chronic & acute risks widen with time as magnitudes of SLR & storm risks are predicted to rise with

time; and 4) Acute storm surge risks will eventually turn into chronic risks – when storms occur annually they will no longer
be treated as acute but chronic risks as insurers will no longer provide cover. Also, when multi-metre SLR pervades, even a
small storm will be a big deal. In short, all vulnerable coastal assets are overvalued.

Financial evolution is inevitable, so get on board; it’s not if, but when. Central banks will drive chronic risks to be

factored in or else all valuations are off + negative finance feedback loop will perpetuate. Pushing for accountability of such
chronic risks will result in a recalibration of risks with valuation adjustments across the board. Proper pricing allows for smart
allocation of capital away from sectors that increase such risks towards sectors that prevent them and will also reallocate

capital away from vulnerable locations – this will break the negative finance feedback loop which otherwise will send us
headlong into a dire 5°C Atlantean future by 2100. Pricing in chronic risks that are guaranteed in our future will also

allow governments and corporates to fast-track both adaptation and decarbonisation measures. By doing all this to
ensure financial resiliency, the sector will protect millions of livelihoods & savings. The financial sector thus has a key
role to play – it’s time for bankers to be heroes!
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Don’t be blindsided! Structural changes in the financial system are afoot – get up to speed. You may not realise that the
sector has started to evolve to factor in imminent climate risks. Regulators know that SLR risks are here to stay and working to
build consensus on their valuation in order to factor them in. We hope that this CWR Coastal Capital Threat Series helps catalyse
this transition. Start getting up to speed on the latest regulatory landscape and related ground-breaking reports. Don’t have time
to read them? Don’t worry we have summarised over 30 reports from central banks, asset owners and credit rating agencies to
banks and asset managers in “Changing Risk Landscapes: Coastal Threats to Central Banks”, which you can access by
clicking on the graphic below. Even better, swot up and read all our reports.

Apr 2018

Oct 2018

Four Twenty Seven and GeoPhy “Climate Risk, Real Estate,
and the Bottom Line”
Assessed the exposure to the physical impacts of climate change of
73,500 properties owned by 321 listed Real Estate Investment Trusts
(REITs). Results show that 35% of REITs properties are exposed to
climate hazards and those concentrated in Hong Kong and
Singapore display the highest exposure to rising seas.

Feb 2019

Cambridge Institute for Sustainability Leadership (CISL)
“Physical risk framework: Understanding the impacts of climate
change on real estate lending and investment portfolios”
Demonstrates how the risk analysis tools of the insurance industry
can inform other parts of the financial sector. Also demonstrates the
role of adaptation in to reduce the impacts of these risks.

April 2019

Network for Greening the Financial System “A call for action –
Climate change as a source of financial risk”
First comprehensive report of NGFS which recognised that climate-related risks are a source of financial risks and should come under the
purview of regulators. The report provided recommendations for the
integration of climate-related risks into micro-prudential supervision
including submitting financial institutions to prospective stress tests.

Aug 2019

Changing Risk Landscapes

CWR for CLSA U® “Thirsty And Underwater: Rising Risks In
Greater Bay Area”
The Greater Bay Area (GBA) is slated for ambitious growth yet the
report explores how water risks and climate threats (RCP 8.5) could
threaten this. For example, as early as 2030 these rising risks such as
sea level rise and storm surges could threaten key sectors that drive
the region’s GDP, which was US$1.6trn in 2018.

Nov 2019

Trucost (part of S&P Global) Climate Change Physical Risk analytics
15,000 companies representing 99% of global markets were
evaluated. Results showed that almost 60% of companies in the
S&P 500® and more than 40% of companies in the S&P Global
1200 have assets that are at high risk of at least one type of
climate-change physical risks.

Coastal Threats
to Central Banks

Jan 2020

Bank of International Settlements “The Green Swan: Central
banking and financial stability in the age of climate change”
Current backward-looking risk assessments cannot anticipate “green
swan” risks which are extremely financially disruptive events that
could create the next systemic financial crisis. Therefore, central
banks have a role to play to address this; one being to coordinate the
measures to fight climate change from mitigation to the integration of
sustainability into financial practices.

E ve r yt h i n g you n ee d t o k n o w ab o u t
s ea lev e l r is e, s t o r m s u r ge
& f in an c ial reg u la t i on s
t o rec alib r a t e r is ks

Feb 2020

Verisk Maplecroft “2020 Environmental Risk Outlook”
Examined the risks to 500 cities globally from rising sea levels (RCP 8.5 –
as world’s carbon footprint continues to swell in line). Finds that 11 of the
15 most at-risk cities are in Asia with Guangzhou most vulnerable across China the report estimates that US$348bn of GDP and 7.8 million
people are in vulnerable coastal areas.

Mar 2020

Bank of England staff working paper “High water, no marks? Biased
lending after extreme weather”
Examines how lenders account for extreme weather by analysing
mortgage and property transactions around a severe flood event in
England in 2013–14. Report shows that lender valuations do not adjust
for price declines in neighbourhoods that experience prolonged flooding
even though market information is available. Climate risks not being
priced-in to mortgage lending adds to the debate of regulators taking
further action to ensure the soundness of financial institutions.

May 2020

!

Don’t have the time to catch up on the fast
changing finance landscape?
We have summarised over 30 ground-breaking
reports from central banks to credit rating
agencies – check out our “Roadmap of
financial evolution since 2018”

ROADMAP OF FINANCIAL EVOLUTION

!

Network for Greening the Financial System (Technical document)
2 reports: “Guide for Supervisors: Integrating climate-related and
environmental risks into prudential supervision” and “Status report on
financial institutions’ experiences: from working with green,
non-green and brown financial assets and a potential risk differential”
Guide sets out five recommendations with case studies for members of
NGFS to integrate climate-related and environmental risks into their work.
The reports do not solely focus on climate risks (e.g. extreme weather
and SLR) but also on environmental degradation (e.g. water stress and
pollution) and acknowledges the connections and overlap between them.
In addition, water transition risks are added as a potential risk, i.e.
government action to regulate the supply of water. Case studies show
that regulators have started to map assets against physical risks and may
be expecting financial institutions to do this to ensure all risks are being
considered and planned for.

June 2020

CERES “Addressing climate as a systemic risk: A call to
action for U.S. financial regulators”
Outlines how and why U.S. financial regulators, who are
responsible for protecting the stability and competitiveness of the
U.S. economy, need to recognize and act on climate change as a
systemic risk.

June 2020

Hong Kong Monetary Authority “White Paper on Green and
Sustainable Banking”
Discusses HKMA’s current thinking about its supervisory
approach to addressing climate-related issues plus broader
sustainability issues. SLR is touched upon but the focus is on the
impact of storm surges which is important given the significant
exposure of the HK banking sector to the property market.

July 2020

Oxford Economics “Modelling the economic cost of global warming”
Findings show that the economic impact of future climate change will
severely impact the livelihood of populations in a large number of countries –
some catastrophically. In aggregate, the report finds that 3°C of warming by
2100 could reduce the level of global GDP in 2100 by 21%.

July 2020

BlackRock “Troubled waters: Water stress risks to portfolios”
Developed an index using real-time and forward-looking indicators to assess
long-term risks relating to climate change and nature loss at a country level.
The index blends nature, physical and transition risk exposures.

Sept 2020

Fitch Rating “Water Risks and Sovereign Ratings”
Finds that water risks are likely to become a more important sovereign
rating driver over the medium to long term, particularly in the event of
severe climate change. Also finds that countries in the Middle East and
Mediterranean basin are particularly exposed to droughts and water
stress while several south Asian and African countries are especially
exposed to flood risks.

Sept 2020

UNEP FI & Acclimatise “Charting a New Climate: State-of-the-art
tools and data for banks to assess credit risks and opportunities
from physical climate change impacts”
Report describes tools and data for assessment of physical climate-related risks and opportunities by banks. Includes case studies from 39
participating banks, the report investigates leading practices on critical
topics related to the physical impacts of climate change. The report also
gives financial institutions an expanded toolbox with which to approach
this important work.

China’s Green Finance Committee “Green Finance Series –
Environmental Risk Analysis by Financial Institutions”
The “first-ever book about environmental risk analysis” for financial
institutions. The book introduces environmental risk analysis &
management for commercial banks, asset management companies
and insurance companies. It also elaborates on a large number of
global case studies and corresponding methodologies for environmental risk analysis, including risks brought on by water scarcity,
flood, drought, air pollution, global warming and others. CWR was
invited by Dr Ma Jun, the head of the GFC, to co-author the water
risk chapter of the book.

Jan 2019

De Nederlandsche Bank (DNB) “Values at risk? Sustainability
risks and goals in the Dutch financial sector”
Assessed the exposures of Dutch financial institutions to extreme
water stress by mapping the level of water stress at the geographical
locations of the 2,000 largest businesses in equity portfolios (900,000
business facilities). The study found that 20% of the financial sectors’
exposures are located in extremely water stressed regions.

Apr 2019

CWR, Manulife Asset Management and Asia Investor Group on
Climate Change “Are Asia’s pension funds read for climate change?”
Asian pension funds already face shortfalls due to an ageing population,
and this could be exacerbated by water and climate risks to their
investments. To better navigate the new risk landscape, the report
identifies five key water and climate risks to illustrate how the portfolios
of Asian asset owners might be affected.

Apr 2019

BlackRock “Getting physical: Scenario analysis for
assessing climate-related risks”
Considers the impacts of four climate scenarios (RCP 2.6, 4.5, 6 and
8.5) and their physical and transition impact on the creditworthiness
of US state and local bond issuers; the commercial real estate
sector; and the electric utility sector.

Sept 2019

Zurich Insurance Group “Managing the impacts of climate
change: risk management responses – second edition”
Zurich recommends developing and acting upon a climate resilience
adaptation strategy due to the speed of climate change.

Jan 2020

Moody’s "Sovereigns -- Global: Sea level rise poses long-term credit
threat to a number of sovereigns"
Economic shocks stemming from rising sea levels pose a
long-term risk to the sovereign credit ratings of dozens of
countries which have large areas at risk of submersion.

Jan 2020

McKinsey Global Institute “Climate risk and response: Physical
hazards and socioeconomic impacts”
Report focusses on physical climate risks over the next three decades
based on RCP 8.5 (no further decarbonization). Greater understanding of
climate risk could make long-duration borrowing unavailable, impact
insurance cost and availability, and reduce terminal values. This could
trigger capital reallocation and asset repricing.

Jan 2020

World Economic Forum “The Global Risks Report 2020”
For the first time in the history of the Global Risks Perception Survey, the
top five global risks in terms of likelihood are all environmental. In
addition, three of the top five risks by impact are also environmental.
“Failure of climate change mitigation and adaptation” is the number one
risk by impact and number two by likelihood over the next 10 years,
according to the survey.

Feb 2020

Banco de Mexico and UNEP Inquiry “Climate and environmental
risks and opportunities in Mexico’s financial system from diagnosis
to action”
A first in-depth study and survey of 66 financial institutions (FIs) to analyse
the ability of Mexican FIs to identify, plan for and address climate and
environmental risks. Study provides recommendations to speed up
change and required actions to increase green finance flows into the
Mexican economy.

Apr 2020

IMF (2020) Global Financial Stability Report: Markets in the Time
of COVID-19
The chapters on “Climate Change: Physical Risk and Equity Prices”
acknowledges that the impacts of climate change could threaten financial
stability. However, public equity valuations currently do not reflect the severity
of climate change even though these could cost US$1 trillion annually.

May 2020

Mazars “How banks are responding to the financial risks of
climate change”
Assessment of 30 large banks shows that the key focus of climate risks
continues to be on transition risks instead of physical risks; scenario
analysis is only being “piloted” and disclosure is not comparable and
cannot be found in mainstream reporting.

May 2020

IIGCC “Understanding physical climate risks and opportunities – a
guide for investors” and “Addressing physical climate risks: key
steps for asset owners and asset managers”
Guidance covering five steps for institutional investors to take in starting
to identify, assess, monitor and manage physical climate risks.

June 2020

Network for Greening the Financial System (Technical document)
4 reports: “NGFS climate scenarios for central banks and supervisors”
“Guide to climate scenario analysis for central banks and supervisors”
“Climate change and monetary policy: initial takeaways”
“The macroeconomic and financial stability impacts of climate change:
research priorities”
Four reports to assist NGFS members on tackling the impacts of climate
change within their jurisdictions. This includes
• Setting out the different climate scenarios and their potential economic
impacts as well as how to use them;
• The impact of climate change on monetary policy and potential changes to
tackle these; and
• Potential future research to fill gaps to ensure comprehensive financial
system risk assessment as well as implications for macroeconomic
assessment and monetary policy.

July 2020

Ninety One & WWF “Climate & Nature Sovereign Index”
Developed an index using real-time and forward-looking indicators
to assess long-term risks relating to climate change and nature loss
at a country level. The index blends nature, physical and transition
risk exposures.

Aug 2020

McKinsey “Climate risk and response in Asia”threat to a number of
sovereigns"
A high-level overview of the range of climate hazards in Asia and how
these hazards and their impacts could play out differently in different
areas. Impacts are evaluated across five systems: workability and
livability, food systems, physical assets, infrastructure services, and
natural capital.

Sep 2020

Network for Greening the Financial System “Overview of Environmental Risk Analysis by Financial Institutions”
Provides wide-ranging examples of how environmental risks translate into
financial risks, and an in-depth review of the tools and methodologies for
environmental risk analysis (ERA) used by financial institutions. SLR is
identified as a chronic risk but no tool/methodology is included for it.
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5. Supplement analysis with other recommended tools
We created the CWR APACCT 20 Index with the finance sector to plug a gap in the existing toolbox. Many tools
exist and can be used to assess different aspects of climate threats but because they include various factors, the actual
physical threat exposure of APAC from coastal threats remained hidden – so we created our index. However, other tools
are also useful so we provide a list of tools we like that could help you assess other aspects of coastal risks. It is important
to note here that the different tools may show different results to our index – for example: “Climate Central – Surging
Seas” uses a different set of elevation maps – we did not use these for our index as for APAC it overestimates the impact
of flooding in high-rise densely packed cities; and CDP’s Cities A List also factors in mitigation measures which hides
physical threat exposure.
Tools to assess varying levels of climate & coastal threats exist but many don’t know them. In our survey very few
of the 100+ finance experts knew the four tools we presented – 52% and 79% had “never heard of” free products such as
“CDP – Cities A List” and “Climate Central – Surging Seas” respectively; “World Bank – impact of sea level rise on developing
countries” had the highest recognition as only 35% had “never heard of it”. The stats were even worse for those that had
used the tools – only between 0%-5% had “tried it” for all three tools described above plus “Verisk Maplecroft – Sea Level
Rise Index”. All the tools below have different uses and we encourage you to explore them – the CWR APACCT 20 Index
complements them as it is focused only on coastal threats.
TOOLS

DESCRIPTION
Climate Central –
Surging Seas
(free)

An interactive map to assess coastal flood risk and sea level rise projections
globally, and under multiple pollution scenarios.
https://sealevel.climatecentral.org/maps/

CDP – Cities A List
(free)

Scores cities who report to CDP annually on their transparency and action on
climate change (adaptation & mitigation) plus physical risks – those that are in
category A are publicly disclosed.
https://www.cdp.net/en/cities/cities-scores

CWR APACCT
20 Index
(free)

A practical finance driven index of 20 APAC capital & key cities which generate
US$5.7trn of GDP. The index reflects mapped stacked SLR risks for four climate
scenarios (1.5°C, 2°C, 3°C and 4°C) across key indicators (population, urban real
estate, key infrastructure assets plus more) for each city. Storm surge threats
from typhoons/tropical cyclones/hurricanes, plus subsidence plus government
adaptation actions to reduce physical risks have also been assessed and
benchmarked in the 1.5°C (best-case) and 4°C (base case) indices.
http://www.chinawaterrisk.org/notices/new-cwr-report-cwr-coastal-capitalthreatseries

Four Twenty Seven –
asset & portfolio
risk screening (paid)

Asset level and portfolio level hotspot analysis for 6 Climate Hazards: heat
stress, water stress, floods, hurricanes and typhoons, sea level rise, & wildfires.
http://427mt.com/our-solutions/#data-products

GFDRR – ThinkHazard
(free)

An analytical tool for 10 types of hazards by location – includes risk from coastal
floods from storms. https://thinkhazard.org/en/

Ninety One with WWF –
Climate & Nature
Sovereign Index
(free)

Sovereigns index taking into account biodiversity and natural capital,
physical risks (acute and chronic), carbon transition risk, and financial and
socio-economic resilience.
https://www.wwf.org.uk/sites/default/files/2020-07/Climate_%26_Nature_Sovereign_White_Paper.pdf

ND-GAIN Country Index Summarizes a country’s vulnerability to climate change and other global
challenges in combination with its readiness to improve resilience. For coastal
(free)
threats assesses population living under 4m and 5m above sea level.
https://gain.nd.edu/our-work/country-index/

Verisk Maplecroft –
Sea Level Rise Index
(paid)

Examines the impact of SLR on urban areas as well as rail, road and industrial
assets. https://www.maplecroft.com/insights/analysis/ chinasmanufacturing-heartlandmost-at-risk-from-rising-seas/

World Bank – impact
of sea level rise on
developing countries
(free)

Assesses the consequences of continued SLR for 84 developing countries.
Impact of 1-5m SLR on critical elements (population, land, agriculture, urban
extent, wetlands, & GDP) is mapped.
http://documents.worldbank.org/curated/ en/156401468136816684/
The-impact-ofsea-level-rise-on-developingcountries-a-comparative-analysis

WRI – Aqueduct Map
(free)

Multiple water risks are assessed – for coastal risks only coastal flood risk from
storms are assessed using hazard (inundation caused by storm surge), exposure
(population af fected), and vulnerability/flood protection. SLR is not included.
https://www.wri.org/aqueduct

Source: CWR report, “Waterproofing APAC to Avoid Atlantis”, 2020; Various tool websites
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Step 3
Take action to waterproof APAC
Next steps to avoid Atlantis

Urgent action required! We must assess and respond to our changing risk landscapes NOW. We cannot stress how
important it is to get on top of our future risk landscape carved by imminent coastal threats. Even we were lulled into a false
sense of security until we started looking into the volumes of research about our rising seas. The amount of new research
and observations from our polar regions this year is grim as it is alarming. We must act and respond to the clear clustered
and systemic risks they signal. And now there is no excuse as we have provided a way forward to benchmark such threats
across APAC. So make sure you read all of Step 1 and carry out initial threat assessments in Step 2. Better still, make
sure you take a look at all the other four reports in the CWR Coastal Capital Threat Series for an overview of all risks & their
assessment methodologies.
Good news! New valuation methods are not needed as our current models work; we are just not using them properly
and so ALL assets are mispriced. We are NOT talking about a carbon tax, this is good old bread and butter risk management
and discounted cash flow valuations. The assumption of infinite going concern is a concept that underpins all financial
valuation models. Locked-in SLR chronic risks clearly create a permanent overhang that impairs a city/business/asset’s
ability to generate revenue – it cuts short their lifespans. This permanent overhang from locked-in chronic tail risks warrants
adjustments across financial valuations - a discount should be applied – a leasehold asset never commands the same
value as its freehold counterpart so the earlier/greater the SLR impacts, the greater the discount. So make fundamental
adjustments to discount rates, terminal values in valuation models and sovereign credit ratings.
Bite the bullet! Reprice all risks & assets – it’s a mammoth task but the longer we wait, the harder it gets. Chronic &
acute risks are only rising; even if we stop emitting today, the SLR we have already locked-in will still eventually manifest – so
valuation gaps will only widen the longer we take to revalue risks. And that’s if we have stopped emitting, which we have not.
It’s definitely time to get FOMO - if you don’t start assessing and spreading risks now, there may not be a chance to sell down
later; there’ll be fewer buyers as coastal threats become increasingly obvious. So preparations to switch from a hard to soft
landing need to start now.
Don’t just focus on carbon! Prioritise physical risk scenarios + stress test portfolios for exposure & adaptation
measures. Focusing on carbon transition risks and not accounting for a huge chunk of its corresponding chronic impacts
is plain stupid – 4°C carbon transition risks are negligible as it’s business-as-usual but its associated impacts just from
coastal threats are clearly dire. Assessing one set of risks but not the other provides an incomplete APAC risk snapshot
that perpetuates wrong investment decisions – we continue to allocate capital to vulnerable locations plus invest in carbon
intensive industries which only exacerbate their vulnerability. We must do both physical & carbon risk assessments to
break this negative finance feedback loop.
Adaptation, adaptation & adaptation! Serious adaptation can reduce risks so make sure they are in place. Government
action/inaction plays a key role in determining risk exposure so know what actions they are taking to protect your assets/
city. Get on top of which cities/regions are prioritising adaptation; evaluate adaptation effectiveness with in-depth analysis for
hotspots & high-value assets; plus watch out for mismatched climate strategies – heading for 4°C but adapting to 1.5°C is
sure to fail. Watch out – corporates, banks & asset owners need to also carry out adaptation measures on their own assets/
portfolios to ensure they survive the risks ahead. While we may have locked in 1.5°C, we must avoid 4°C at all costs by
fast-tracking decarbonisation.
Next steps! These differ for stakeholders so we have created various to-do lists: 8 next steps for all stakeholders plus
recommended actions for central banks & financial regulators; asset owners & managers; banks; and governments - all have
key roles to play.

Waterproof APAC to avoid Atlantis

ACT ON TO-DO LISTS NOW
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8 Next steps for all stakeholders
To break the negative finance feedback loop plus protect our cities and savings from imminent and inevitable chronic dangers
ahead all stakeholders must take action:
1. Assess & reprice risks by applying the “freehold vs leasehold” concept to all valuations. The index shows which areas
of cities face permanent submergence, so switching assets there from freehold to leasehold status would drastically reduce
their value. Applying this concept, all project/ equity/corporate credit ratings and valuations will face downward adjustments
unless governments/corporates take action to adapt in addition to significant collective decarbonisation action. Financial
regulators must ensure that all assets are repriced as only this will lead to more proactive action;
2. Recalibrate sovereign credit ratings for tail risks to ensure financial resilience. Financial mispricing of the fundamentals
has allowed no-sense climate strategies to pervade across governments and all sectors – these must be adjusted. Our
indices can be used to inform credit rating agencies on their re-rating of sovereigns as the 14 countries/territories are
clearly exposed through the 20 APAC cities. And this does not even include other coastal economic hubs and cities in these
countries/territories;
3. Spread risks by reallocating capital. As physical climate risks are locational, capital must be allocated away from vulnerable
areas towards those that are less at risk especially if governments are not adapting;
4. Increase planning and investment in adaptation efforts. Unfortunately, the 1.5°C climate scenario is unavoidable so we
must plan and invest to adapt using “no-regret scenarios”;
5. Increase planning and investment in mitigation efforts. Our current climate path of 4°C will bring dire consequences for
the APAC – we must avoid this by reducing emissions;
6. Actively engage government to step up adaptation for 1.5°C and to decarbonise to avoid 4°C. The 1.5°C CWR APACCT
20 index shows that risks are still material at this level of warming with over a third of Aichi/Nagoya and Ho Chi Minh City and
almost half of Macao and Suzhou submerged by locked-in SLR. Plus, with almost all the 20 cities’ ports and over half the
airports impacted, trade and thus the economy will no longer be resilient – governments have a major role to play to ensure
these are protected. Governments must also create a suitable policy environment with appropriate incentives and deterrents
to ensure we avoid 4°C as the risks rise significantly with temperatures – at 4°C key cities in mainland China face 80%-97%
of urban real estate being permanently submerged which should provide more impetus for China to adhere to or even better
its carbon neutrality pledge;
7. Talk to scientists. Climate scientists are at the forefront of understanding what we are doing to our planet and the potential
impacts – but how many working in finance have come across a cryosphere scientist, let alone read one of the 527 papers
titled with sea level rise published annually between 2009 and 2018? We aimed to bridge this gap in the CWR Coastal Capital
Threat Series, but this must continue as climate science will continue to evolve and we must all keep up; and
8. Fund more research to fill the data gaps. The current gaps in research make reallocating capital as well as adaptation and
mitigation efforts more difficult as there are multiple blindspots. Governments cannot fill all these gaps alone, so the private
sector also has an important part to play.

!

Not all governments are taking adaptation action so assess if governments are protecting your assets/city…
• Know which cities/regions governments are prioritising for adaptation, if any. Targeted adaptation action will vary by
city and by location as governments are more likely to protect high GDP and densely populated areas for the best return
on investment. As shown in Step 1 this may not even be true for some large cities – so do not assume that government
adaptation strategies are sensible. Investors and businesses must understand what governments are or are not doing in key
cities as well as other locations beyond these where assets/portfolios are located.
• Evaluate adaptation effectiveness with in-depth analysis for hotspots & high-value assets. Evaluating the effectiveness
of adaptation measures would require in-depth analysis of actions by location within a city. Ideally, such analysis will need
to be carried out on an asset-by-asset basis. While this will be more accurate, it would also be extremely costly and time
consuming for one city let alone 20. Given time and cost constraints, we did not do this for the index, but we recommend
in-depth analysis for hotspots where there are a number of high value assets + key infrastructure such as ports &
airports.
• Watch out for mismatched climate strategies – heading for 4°C but adapting to 1.5°C is sure to fail. Government
mitigation actions to stay at 1.5°C instead of 4°C plays a role in protecting cities as we avoid large swathes of coastlines
being permanently submerged. The CWR APACCT 20 Index did not evaluate government mitigation efforts as it was created
to gauge chronic tail risks and finance expert consensus led to only adaptation measures being considered – this is because
adaptation can directly reduce the risks locally, whereas mitigation should be analysed in the global context as a city’s own
actions may not change the risks it’s facing. Nevertheless, we recommend assessing the level of commitments under the
Paris Agreement to gauge the cohesiveness of the government’s climate strategy. There is no point in investing in adaptation
measures to protect against 1.5°C risks when planning for carbon transition to 4°C – that is just planning to fail.
Source: The above are extracts from CWR report, “Sovereigns at Risk: APAC Capital Threats”, 2020
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Next steps for central banks & financial regulators
Central banks must get a complete risk snapshot of chronic and acute risks from coastal threats for all FIs in own jurisdiction –
FIs are at risk from clustered risk exposure not just from domestic market but also from lending/investments into other vulnerable
locations. Ignoring these risks would lead to systemic shocks, leaving all our savings exposed. They should also ensure that
reserves are resilient from coastal threats – see next steps on following pages. Other financial regulators must ensure market
players are aware of the risks and are acting to protect assets so that the entire market does not collapse from chronic coastal
threats.
•

Ensure FIs are assessing own risks from coastal threats. All FIs must follow Step 1 & 2 – understand new risk landscape
& assess risk exposure of own loan book/investment portfolio/insurance spread.

•

Regulate to break the negative finance feedback loop. By continuing to invest in carbon intensive sectors, finance is
exacerbating the physical risks posed not only to finance but to all sectors globally. Ensuring FIs properly map their exposure
to coastal threats (as explained above) will likely fast-track their divestment from carbon intensive industries due to the
severity of impacts on our current path. This will likely deliver a more manageable 2°C pathway. Regulators can also be more
proactive in driving this transition away from carbon intensive industries – we explain this in more detail in “Changing Risk
Landscapes: Coastal Threats to Central Banks”.

•

Push for better disclosure from all FIs. Finance is currently focused on carbon transition risk disclosures but very few FIs
are disclosing & quantifying impacts from material physical acute & chronic climate threats.
o

Make clear to FIs that consideration of and taking action on material environmental risks from coastal threats is consistent
with fiduciary duty as the risks are evidently severe;

o

Encourage credit rating agencies to provide more disclosure on how physical climate risk factors are factored into ratings
decisions for sovereigns and corporates;

o

Provide guidance to help auditors better understand how chronic and acute coastal threats affect audits and accounting,
to drive consistency in disclosure; and

o

Ensure the insurance industry discloses its long-term insurance plans – current banks and asset managers rely on insurers
bearing the costs of physical climate threats, but this could change. However, as insurance policies are renewed annually
there is no signalling mechanism to show that insurers may refuse to provide coverage in certain areas in the future or
increase premium exorbitantly, which could leave banks and asset managers as the final bearer of the risks.

•

Drive FIs to diversify geo-spatially to reprice assets & spread clustered risks to avoid systemic shocks. Coastal
threats and all climate risks are sector agnostic, but they are location specific plus tend to cluster in certain vulnerable areas,
especially in APAC. Currently FIs do not need to diversify loan books or investment portfolios away from vulnerable locations
but this will become more important as risks continue to rise on our current climate path. FIs can also start this rebalance by
charging different interest rates/premiums etc. for more vulnerable locations.

•

Use our index, own analysis plus enhanced disclosure from FIs to consider if capital adequacy ratios are enough. Given
that both acute and chronic risks are likely mispriced plus significant clustered risks are being ignored, banks’ provisioning for
shocks on our current climate path may not be enough. This risk is more severe if governments are not acting to protect cities
and if FIs are not changing their capital allocations to spread risks. Central banks should at least impose higher capital
requirements for investments in vulnerable locations.

•

Require banks to undergo regular stress tests for chronic tail risks. Ensure that banks can survive worst-case climate
scenarios through frequently stress testing their balance sheets.

•

Engage with own government to ensure appropriate adaptation action is being taken especially in Japan, Taiwan,
Hong Kong and Macao, which are on our watchlist. Central banks must engage with governments as fiscal policies that
ensure important cities are protected from coastal threats can significantly reduce risks facing the sovereigns as well as all FIs
and corporates within their jurisdiction. The central banks of the four countries/territories on our watchlist need to accelerate
this engagement.

•

Look beyond green finance products to adaptation & risk management. Currently green finance is focused on mitigation/
ESG products. But regulators should push for more adaptation products and for all these products to incorporate better risk
management for chronic coastal threats.

•

Join and lead efforts such as NGFS. NGFS currently spearheads action taken globally by financial regulators to consider
and act on climate risks to ensure financial resilience. Joining will allow for more timely and coordinated efforts on climate
risks globally, but also the work NGFS is doing is an important resource for actions.

•

Form taskforce domestically to collaborate and take action. Central banks/regulators can help form a multi-stakeholder
taskforce, which would be better placed to take holistic action to ensure cites are safe – members should include NGOs, FIs,
industry associations, engineers, government officials, and scientists.
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Next steps for asset owners & asset managers
Asset owners & managers must ensure existing portfolios are resilient to impacts from coastal threats and make smart future
investment decisions that do not increase the vulnerability of current portfolios to climate risks.
•

Re-assess all current valuations. Taking into consideration the “freehold to leasehold” concept from chronic coastal
threats, the valuations of all assets located in vulnerable locations must be reviewed:
o For projects/assets/corporates reconsider terminal value (TV) calculations in a discounted cash flow model (DCF). While
finance experts in our survey agreed that locked-in tail risks should be factored in, timeframe issues were highlighted:
“Timeframe is too long for Corp bonds and equity valuations” and “SLR considerations in corporate credit (and even
equity) is difficult because the tenor of the instrument may not match the timeline of sea level rise. Corporates also have
the ability to move their facilities inland which can have lower cost over this time horizon than models projecting a 100%
loss to value”. We note this concern and recommend the TV be discounted, rather than wiped out – for an idea of how
to do this please see “Locked-in tail risks force re-calculation of terminal values” in “Avoiding Atlantis: The CWR
APACCT 20 Index”; and
o Sovereign ratings should be recalibrated especially if government adaptation is lacklustre despite higher levels of exposure
to coastal threats: Japan, Taiwan, HK & Macao are on our watchlist.

•

Use the index, mapping information & revaluations to make better capital allocation decisions. This will allow for the
creation of more diversified portfolios that will be resilient to chronic and acute threats.
o Allocate away from locations vulnerable to coastal threats and where governments are not acting to adapt and protect
cities – this is especially key if a significant portion of the portfolio is located there;
o Allocate towards locations that are less vulnerable to coastal threats;
o Allocate away from sectors and companies globally that accelerate climate change;
o Allocate towards sectors and companies that are driving the shift to a low carbon future; and
o Allocate towards sectors and companies that will benefit from a ramp up in adaptation.

•

Beware of skews in index products. APAC indices tend to be skewed towards real estate, trade, manufacturing and finance
which could all be impacted by coastal threats.

•

Engage with investees. Ensure that investees are assessing the chronic coastal threats facing their own operations and
supply chains. Adaptation investments must also be made especially if these are located in cities where governments are not
doing enough, and the risks are high. However, in the worst-case assets may need to be moved to safer locations.

•

Ensure risks are being disclosed. Investees, whether companies or asset managers must disclose the risks they are facing
from acute and chronic coastal threats.

•

Vote to send a stronger message. Investors can go down this avenue to fast-track action.

•

Assess government action/inaction and lobby governments (see box titled “Not all governments are taking adaptation
action so assess if governments are protecting your assets/city…” for more on assessing government action).
o For more adaptation efforts: action that is planned, researched and timely can significantly reduce the physical risks facing
cities. This will not only have social benefits but will also help corporates and investors. However, not all areas will be
protected as the costs vs benefits may not stack up. Use the index to see which governments are doing the most/least –
Japan, Taiwan, Hong Kong and Macao are on our watchlist so start there;
o For more mitigation efforts: we cannot let temperatures rise to 3°C-4°C as the consequences are too severe – governments
can set a better policy environment to encourage the shift to a low carbon future; and
o For better data: governments are able to provide much more data and/or they should be supporting academic institutions
and government departments to produce these.

•

Work to resolve nitty gritty issues regarding data gaps through collaboration. Governments cannot fund the closure
of all the data gaps, so finance has an important part to play by collaborating to fund some of this data gathering to ensure
better planning plus more cost-effective planning and investments.

•

Drive innovation in adaptation finance. The focus has been on mitigation related investments however it is clear that we
have no choice but to also invest in adaptation. By focusing on these investments, the finance sector can reap the benefits
whether it’s through innovative instruments to help governments invest in adaptation or by investing directly in companies
that will be at the forefront of adaptation innovations. For example, BlackRock recently launched a climate risk-adjusted
sovereign bond ETF – clearly demand exists.

•

Collaborate with like-minded investors. Join collaborative groups such as the Asia Investor Group on Climate Change
(AIGCC) and Climate Action 100+ to provide a clearer and stronger message to investees.
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Next steps for banks
Concentrated financial risks from coastal threats increases the likelihood of client bankruptcy, thus putting the viability of banks
at risk. Cross-defaults rates will likely be high so ensure/raise sufficient capital adequacy. Banks must do all the appropriate
actions in “Next steps for asset owners & asset managers” & can do more:
•

Change the incentive structure to encourage investment in adaptation and mitigation. By using different interest rates
on loans and other various method banks have the ability to change how capital is allocated – this push for investment in
adaptation and mitigation is not an altruistic endeavour as these investments will also protect the bank’s wider loan book and
operations; thus protecting its balance sheet.

•

Have exclusion criteria for the investment banking division. Banks have the power to refuse to work with companies/
projects that are raising funds/merging etc. that are in carbon intensive industries as again this could help the bank’s wider
loan book and operations; thus protecting its balance sheet.

•

Drive innovation in adaptation finance. Banks are already spearheading green bonds which are currently focused on
mitigation, but they can also develop new financing solutions such as various types of adaptation bonds to support
adaptation projects.

•

Set own carbon neutrality pledges but have realistic adaptation plan. Banks are a key driver of capital flows to carbon
intensive industries but have recently started to make carbon neutrality pledges, which must grow. However, adaptation
plans must be in line with the broader environment – don’t plan adaptation measures for 1.5°C due to own carbon neutrality
pledge if outlook is that we are still heading for 3°C-4°C.

•

Keep up with regulatory action. Central banks and financial regulators acknowledged the risks and will be acting as
described previously. Banks must ensure they are aware of the changing regulatory environment.

Next steps for governments
Government action to protect vulnerable regions can vastly reduce the risks that central banks, FIs, companies and investors
face. Well-designed coastal protection can be very effective in reducing expected damages and cost efficient for urban and
densely populated regions. Governments must step up to protect coastal capitals & cities with “no-regret” adaptation measures
plus fast-track decarbonisation to avoid higher levels of warming, which only increase their vulnerability.
•

Fund research to improve data and remove data gaps. This will ensure better maps and data are available for more
cost-effective adaptation planning and investments by both the public and private sector.
o Elevation maps: granularity and accuracy of elevation data is key to ensure flooding impacts are not under- or
over-estimated. Unfortunately, most cities do not have this;
o Availability of hydrological connectivity data: Pipe and river network data would refine flood analysis to avoid hydrologically
unconnected areas from being displayed as flooded; and
o Comparability: all cities use different methodologies and granularity levels. Countries should coordinate these mapping
efforts to enable better comparability and ensure more cost-effective adaptation investments.

•

Share available data and increase transparency. Governments have a significant amount of data that is currently not being
shared. This needs to change as this prohibits more collaborative efforts with the private sector and many citizens may be
vulnerable to climate risks but do not know this. Governments must also
o Admit that the country/territory/city is vulnerable and provide details as well as action being taken: Senior leadership
should be admitting these vulnerabilities to show direction; and
o Educate the public on the risks: This can build awareness and enable mitigation and adaptation plans to be passed more
easily as the population could be more prepared to support the sometimes-costly investments and changes required.

•

Fund and disclose research on climatic impacts. Commission detailed and granular studies to understand the potential
physical impacts facing the city from climate change as it is difficult to plan and invest appropriately without knowing what’s
at risk in different climate scenarios. These findings must also be disclosed.

•

Adaptation plans must be made, and they must be published with a roadmap and timeline for action. The government
adaptation action in the CWR APACCT 20 Index was weighted most towards “Research and planning” as the indicators
within this received the highest scores in our survey of 100+ finance professionals – this shows just how important these
are to shore-up confidence. As one survey responded surmised “I think that having a “resilience plan” or building new
“resilient infrastructure” would be an indication of their adaptation efforts, as many of the large infrastructure projects are
government owned.”
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o Be realistic: Don’t use the low-end temperature and SLR ranges as we have already passed these – pick “no-regret”
scenarios;
o Be costed: The private sector may be necessary to fund these projects and should be able to understand costs and
benefits; and
o Have plan to protect key infrastructure such as ports & airports as damage or operational interruptions could have
knock-on impacts on the economy and society especially in export-led APAC economies.
•

Adaptation investments should have started in more vulnerable cities such as those in the path of typhoons or facing
significant subsidence. The details of investments such as their timeline and effectiveness of sea walls and nature-based
solutions for example must be disclosed.

•

Adaptation investments must be made for 1.5°C as the impacts are inevitable. Not all action/investments need to be
made immediately but governments must already start planning for 1.5°C as the impacts are locked-in.

•

Mitigation and adaptation plans must be aligned because adapting for 1.5°C-2°C while own emissions lead to 3°C-4°C
= planning to fail. Countries should be reducing carbon emissions to avoid a disastrous 3°C-4°C future. But 1.5°C-2°C will
have its challenges and cities will need to invest in adaptation. Ambitious carbon emission targets and timelines must be
set to allow the government and the private sector to plan accordingly as constantly shifting targets hinder this. These plans
must also be realistic – there is no point planning for 1.5°C-2°C of climatic impacts if the world is heading for 3°C-4°C.
Governments should also coordinate mitigation efforts multilaterally as reducing carbon emissions requires global efforts –
from the 20 APAC cities in our index as temperatures increase Shanghai, Bangkok, Suzhou, Tianjin, Guangzhou, Osaka and
Macao face the highest risks so they should fast-track their own mitigation plans and spearhead multilateral collaboration.

•

Better coordination between different domestic government departments. This is necessary as the impacts from climate
change will require collaboration between multiple government departments such as finance, commerce, environment,
marine, housing & urban development and water/drainage supplies.
o Appoint a climate change commissioner with the power and ability to lead the communication and coordination between
all senior government officials; and
o Set up a dedicated climate change department/working group to take further action to ensure communication and
collaboration between different government departments – this team should be multi-disciplinary as the impacts and
necessary actions are multi-dimensional.

•

Form taskforce domestically to collaborate and take action. Governments should form a multistakeholder taskforce,
which would be better placed to take holistic action to ensure cites are safe – members should include central banks &
financial regulators, NGOs, FIs, industry associations, engineers, government officials, and scientists.

•

Explore new funding mechanisms for both mitigation and adaptation. Funding the investments do not have to solely be
from government coffers as cities can issue climate resilient bonds and sustainability-linked loans for example and invest in
companies/infrastructure that would be revenue generating, for example a sea wall bridge with toll charges/ oyster harvesting
tide breaks/ shrimp farming in mangroves.

•

Expand the availability of insurance. Adaptation investments will not be able to reduce the risks to zero especially as
coastal risks are rising. Increasing insurance coverage will therefore reduce the burden on government finances in the long
run but this will require incentives and adaptation efforts as insurers may withdraw from areas that are vulnerable naturally
and/or due to a lack of government action.

•

Reinforce government reserves. Unfortunately the risks are rising so governments will require additional financial
strength to withstand one-off events as well as long term changes such as moving people and infrastructure away from
areas that could be permanently submerged which could be less costly than the adaptation investments necessary to fully
protect these areas.

•

Governments can’t do everything, thus action should be coordinated with the private sector and regulators.
o Incentivise private sector to reduce carbon emissions: Without a carbon price, the mitigation business case is weak as
many are not looking at the long-term physical impacts. The private sector should be incentivised to reduce emissions
within a level playing field so some don’t lose from going for a “green premium” vs. “brown discount”;
o Incentivise private sector to adapt: Governments can put in the initial investment/subsidise adaptation investments to
encourage more adaptation efforts. Coordination and top-down pressure will also be important; and
o Create innovative mechanisms to encourage both adaptation and mitigation: For example, Business Improvement
Districts (BID) which are geographical areas where local stakeholders oversee and fund the maintenance, improvement,
and promotion of their commercial district, could lead to more adaptation leadership by the private sector.
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Abbreviations
16 APAC Banks
20 APAC Cities
APAC
CBD
CO2
CWR APACCT 20 Index
DCF
DEM
DTM
ERA
FI
GDP
GHG
GIS
GMSL
GtCO2e
HCMC
HKDTM-5m
HKO
IPCC
IPCC-AR4
IPCC-AR5
IPCC-SROCC
MICI
MISI
MSS
NDC
NGFS
PBT
ppm
RCP
SEJ
SLR
SRTM-30m
TCFD
TV
UNEP
WACC
WAIS
WMO
WRI

16 large banks by market capitalisation in five financial hubs in APAC
20 cities in the CWR APACCT 20 Index
Asia Pacific Region
Central Business District
Carbon Dioxide
CWR APAC 20 Cities Coastal Threat Index
Discounted Cash Flow model
Digital Elevation Data
Digital Terrain Model
Environmental Risk Analysis
Financial Institution
Gross Domestic Product
Greenhouse Gas
Geographic Information System
Global Mean Sea Level
Gigatonnes of equivalent carbon dioxide
Ho Chi Minh City
Hong Kong 5m-grid Digital Terrain Model
Hong Kong Observatory
Intergovernmental Panel on Climate Change
IPCC 4th Assessment Report (2007)
IPCC 5th Assessment Report (2014)
Special Report on the Ocean and Cryosphere in a Changing Climate
Marine Ice Cliff Instability
Marine Ice Sheet Instability
Meteorological Service Singapore
Nationally Determined Contributions
The Network of Central Banks and Supervisors for Greening the Financial System
Profit Before Tax
Parts per million
Representative Concentration Pathway
Structured Expert Judgement
Sea Level Rise
30m-grid Shuttle Radar Topography Mission elevation data by NASA
Task Force on Climate-related Financial Disclosures
Terminal Value
United Nations Environment Programme
Weighted Average Cost of Capital
West Antarctica Ice Sheet
World Meteorological Organization
World Resources Institute
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Av oiding Atlan tis

Best, base and worst case CWR APACCT 20 Index and rankings to benchmark
chronic risks:

A PA C C T 20 Ind ex

B e n c h m a r k i n g c o a s t a l t h r e a t s f o r 2 0 A PA C c i t i e s
with finance sector input

- The best-case: 1.5°C CWR APACCT 20 Index reflecting the coastal threat landscape we
will likely lock-in by 2030;
- The base case: 4°C CWR APACCT 20 Index reflecting the risk landscape locked-in under
the current climate pathway of 4°C by 2100; and
- Worst-case scenarios for 2100 and 2200: how to use the 1.5°C and 4°C CWR APACCT
20 Index for the worst-case scenario by shifting timelines.
How the CWR APACCT 20 Index was created with input from 100+ finance
professionals on:
− The base case climate scenario;
− Which physical threat factors and proxy indicators to use;
− Weightings of different indicators;
− Main challenges regarding data issues; and
− How to incorporate government action and which type to include.
Tools that already exist:
− What these tools are missing and how they can be improved to be more useful for finance;
− Mitigation vs. adaptation governments efforts in the index; and
− How to change terminal value calculations to adjust for coastal threats.
20 City factsheets:

City F a ct sh e e t s

− At-a-glance GDP & trade values at risk + rankings;

At-a-glance coastal threat assessment for 20 APAC cities

− Overview of city’s climate threats & govt actions; and
− Maps of locked-in SLR at 1.5°C & 4°C showing impacts on people, land & key assets.

AICHI/NAGOYA BANGKOK
AUCKLAND

HO CHI MINH

JAKARTA

GUANGZHOU HONG KONG

MACAO

MANILA

OSAKA

SEOUL

SHENZHEN

SHANGHAI

SINGAPORE

SUZHOU

SYDNEY

APAC C T 2 0 I n d e x
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TAIPEI

TIANJIN

TOKYO

YANGON

Find out:
− Why Japan, Taiwan, Hong Kong and Macao are on our watchlist;
− Capital threats beyond the 20 cities in our index; and
− Why we left out Malaysia; but it is still exposed.
CWR APACCT 20 Index implications for sovereigns:
− GDP, logistics infrastructure, market & banks analysis;
− Relative government adaptation action/inaction for 2 temperature scenarios; and
− Sensibility analysis of government adaptation action/inaction for 20 cities visà-vis
various GDP metrics.
Government case studies for:
− Cities adapting to coastal threats – Singapore, Jakrta, Tokyo, Shanghai, Guangzhou,
Shenzhen; and
− No sense climate strategies for governments (Singapore, Hong Kong & Macao) and
for sectors (finance & property).

8 things you must know about SLR:
1. Vanishing ice from Switzerland to Himalayas = SLR + freshwater threats;
2. Our oceans are taking the heat = steric SLR + oxygen production at risk;
Changing Risk Landscapes
Coastal Threats
to Central Banks
E ve r yt h i n g you n ee d t o k n o w ab o u t
s ea lev e l r is e, s t o r m s u r ge
& f in an c ial reg u la t i on s
t o rec alib r a t e r is ks

3. Greenland & Antarctica melting 6x faster = rapid SLR from MISI & MICI;
4. On the brink! Know key tipping points to avoid locking-in 10m+ of SLR;
5. Scary feedback loops! Arctic ice loss + permafrost thaw = rapid SLR;
6. SLR estimates are conservative = get on top of latest projections!
7. SLR does not rise evenly = APAC SLR is higher than global average; and
8. SLR + storm surge & subsidence = exacerbate risks + bring forward impacts.
How to build coastal threat scenarios:
− 5 tips to assess asset-level SLR and storm tides;
− How to build base & worst-case SLR projections; and
− How to build base & worst-case extreme storm tides.
The latest on how finance plays catch up to new risk landscape:
- The new risk landscape for finance;
- Latest regulatory action;
- Widening valuation gaps from mispriced & clustered chronic coastal risks; and
- Negative finance feedback loop explained.
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Disclaimer
This document (“Document”) has been prepared by China Water Risk (CWR) for general introduction, overview and discussion purposes only and
does not constitute a comprehensive statement of any matter and it should not be relied upon as such. The Document should not be regarded
by recipients as a substitute for the exercise of their own judgment. Information contained on this document has been obtained from, or is based
upon, third party sources believed to be reliable, but has not been independently verified and no guarantee, representation or warranty is made
as to its accuracy or completeness. All statements contained herein are made as of the date of this Document. CWR makes no representation or
warranty, expressed or implied, with respect to the accuracy or completeness of any of the information in the Document, and accepts no liability
for any errors, omissions or misstatements therein or for any action taken or not taken in reliance on this Document. None of China Water Risk,
its sponsors, affiliates, officers or agents provide any warranty or representation in respect of information in this Document. In no event will China
Water Risk be liable to any person for any direct, indirect, special or consequential damages arising out of any use of the information contained
on this Document. This Document, graphics and illustrations must not be copied, in whole or in part or redistributed without the written consent
of China Water Risk (copyright © China Water Risk, 2020, all rights reserved).
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