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Fig. 2 | Interlinkages between sustainability, resilience and transformations. See text and Box 1 for further explanation.
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“Gangguan iklim” meliputi:
1. Variabilitas
2. Perubahan

Temperature (in C)

Berbagai skala spasial dan 4
temporal, bahkan dalam skala 5 % 50 40 35 25 m T % % & % 1oi00 0 Ga 76 15 o 50 0 00 i
umur desain infrastruktur air.

Monthly global surface temperature increase above pre-industrial

Credit: C3S
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(https://climate.copernicus.eu/copernicus-june-2024-marks-12th-month-global-
temperature-reaching-15degc-above-pre-industrial 2024) (https://www.treeflow.info/content/sacramento-river-four-rivers-index-ca-update, 2024)
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DATA HISTORIS INDONESIA



KLIMATOLOGI DAN
MUSIM HUJAN
INDONESIA
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(Sudradjat, Ferraro, Fiorino 2005)

Fi1G. 14. The mean annual distribution of precipitation over the tropical ocean.
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Sumber uap air lokal hanya ~<10%
(Dirmeyer dan Brubaker 2007)
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Figure 2. The three climate regions according to the mean annual patters using the DCM. Indonesia is divided into Region A in solid
line, Region B in short dashed line and Region C in long dashed line

(Aldrian dan Susanto 2003)
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DATA HISTORIS
CURAH HUJAN
CILIWUNG HULU

Stationaritas berubah oleh berbagai hal :

/7

% perubahan sistem konvektif hujan
(Clausius-Clapeyron, vertical lapse
rate, condensation buoyancy)
(instantaneous-1 jam dan 100 m-1
km)

regional, dan global (sirkulasi
atmosfir, monsoon, ENSO, 10D,
disb.)

% Perubahan tata guna dan tutupan
lahan

[Perubahan intensitas, durasi hujan dan
antar hujan, frekuensi, kumulasi, pdf,
EERVIENZ1!

Misal:

Untuk DAS Citarum Hulu : (Wulandari
dan Sudradjat 2013)

Perubahan Hujan Gunung Mas

% perubahan “atmospheric rivers” lokal,

(Wulandari dan Arief Sudradjat 2013)
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Data harian (bukan data jam-jaman). Walaupun ada berbagai
perubahan interdekadal, tidak terdeteksi pola yang seragam.



DATA HISTORIS CURAH
HUJAN MONSOON
WILAYAH TROPIS
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ENSO mempengaruhi variabilitas rerata hujan
tahunan (EOF1 dan EOF2; 41.84% EV).
Perubahan interdekadal hanya 0,8% (7,47% EV).
(Sudradjat 2010). (pdf dan ekstrimitas berubah?).

(Sudradjat 2010)




EL NINO CLIMATE IMPACTS

December-February

ICD Index Time Series
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Indian Ocean Dipole years
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LA NINA CLIMATE IMPACTS
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Since 1960, when reliable records of the 10D began, to 2023,
there have been 9 moderate to strong negative IOD events and 9 moderate to strong positive 10D events.
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DATA HISTORIS
DEBIT SUNGAI
CITARUM HULU

Stationaritas berubah oleh berbagai hal :
% perubahan iklim-hujan
% Sistem air tanah dan air permukaan

Aktivitas manusia (langsung dan tidak
langsung)

Misal:

Untuk DAS Citarum Hulu :

a. Perubahan interdekadal tidak
terdeteksi

b. ENSO pernah hampir diam (1920-
1960)

c. ENSO mempengaruhi debit aliran
sungai

d. Koefisien limpasan DAS meningkat
signifikan (~20%)

e. Sensitivitas terhadap variabilitas hujan

(dan ekstrimitas) debit aliran sungai
meningkat (lebih akibat d-c)

(Sudradjat, Muhamad, Nurohman 2020)
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Figure 5. Recorded daily flows during (a) the low
anthropogenic activities and (b) first-halves and (c¢) second-
halves of high anthropogenic activities periods.

(Sudradjat, Muhamad, Nurohman 2020)

Runoff coefficient

1980-1989

1990-1999

Time Period

2000-2009



DY:\'4:\ DUKUNG DAN Penduduk 2016 :

* Indonesia :

DAYA TAMPUNG §58.7%5.ooo

e Jawa Utara :

SUMBER DAYA AIR frane n s
(44,73%)

ENSO dan 10D mempengaruhi variabilitas * Jawa Selatan :
konsentrasi pencemar di badan air 30.803.802
permukaan, misal Chl-a, melalui variabilitas (11,91%)

debit dan washing-off. (IKA?).

Daya tampung dan daya dukung air ke depan
bukan hanya dipengaruhi oleh variabilitas dan
perubahan iklim saja.

2 100
Acceleration of Water Resources Infrastructure | **°"*

10 1065 10 104 104 104 105 105 105 105 100 100° Development for Reliable and Timely

EOF 1 of anomaly Chl-a EOF 1 of anomaly Chl-a EOF 1 of anoma|y Chl-a Water Delivery In Indonesia
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Fig. 9. The first EOFs of Chl-a anomalies in Jakarta Bay (a), Musi Estuary (b), and Rokan Estuary (c).

(Sudradjat, Muntalif, Marasabessy, Mulyadi, Firdaus 2024)




B Food Characteristics
’ m Embankment conditions along the river

RI S I KO D A N m Houses with flood-proof construction

 Existing drainage condition

W Access to clean water during a flood event

m Household wastewater facilities protected during a flood
event

m Distribution of help during a flood event
Early warning system for flood

M Information disseminating programs on flooding

m Economic impact of flooding

Evacuation plans for the local residents

River conservation programs

tumlah Kejadian

(Sudradjatt, Nastiti, Barlian, Angga 2020)
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Countries & Flood Risk
Around the World

Which most vulnerable to the risk of flooding?
Thi round the world, highlighting the 1.81 billion

people directly exposed to 1-in-100 year floods, taking into account

both inland and coastal flooding.
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DATA GCMs CURAH
HUJAN CITARUM
HULU

% Data hasil simulasi GCMs
merupakan data utama “terbaik”
saat ini untuk prediksi variabilitas
dan perubahan interdekadal jauh
ke masa depan.

% Akan tetapi, resolusi spasial dan
temporal GCMs masih belum
sedetail sistem hujan konvektif

% Ilmu pengetahuan masih
berkembang

Misal:

Untuk DAS Citarum Hulu : (Aini dan
Sudradjat 2022)

-
-
-
-
-
-
-

R

(Aini dan Sudradjat 2013)

Terindikasikan perubahan PUH ~ (-2%-
16%), ekstrimitas debit, dan penurunan
suplai air ~ 35% hingga 2040 (CMIP 6
GFDL-ESM4 SSP2-4.5)

» DAS Citanduy Hulu juga mengindikasikan
penurunan suplai air (Radiyah dan Sudradjat
2020)

= DAS Cikapundung juga mengindikasikan
penurunan suplai air (Darmawan dan Sudradjat
2024)

Kombinasi
dampak dengan
kenaikan
koefisien
limpasan?
polusi?
biodiversity
loss? DDDT
SDA?



(Benz 2024)
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IKLIM KE DEPAN
DARI BERBAGAI
LITERATUR

IPCC (2021) : Climate Change 2021: The
Physical Science Basis

% Siklus air global berubah akibat
perubahan iklim global: peningkatan
kelembaban udara dan intensitas hujan
(yang disertai penurunan hari hujan)
serta hujan ekstrim

% Sabuk hujan tropis berpindah ke arah
Selatan

» Perubahan hujan monsoon di Asia
Selatan dan Timur terbatas oleh
berbagai umpan balik

% Variabilitas hujan akibat ENSO akan
menguat

% Perubahan tata guna lahan dan
pengambilan air tanah untuk pertanian
mempengaruhi respon lokal dan regional
dalam siklus air

% Urbanisasi - intensitas limpasan

% Kemampuan model-model masih
memiliki keterbatasan untuk siklus air

% Variabilitas internal hujan adalah sumber
ketidakpastian dalam prediksi ke depan

Staal et al. (2020), Smith et al. (2023) :
deforestasi di wilayah tropis menyebabkan
penurunan curah hujan (tahunan 6.2 + 2.5
mm per bulan di tahun 2100 dengan 30%
deforestasi) di Asia Tenggara dan
kekeringan wilayah. Dampak tersebut
semakin besar sesuai dengan skala spasial.

Wei et al. (2024) : deforestasi terutama di
wilayah Indonesia, mempengaruhi ENSO,
dengan meningkatkan kemungkinan
diikutinya El Nino langsung oleh La Nina.

Cai et al. (2020) : perubahan iklim
menaikkan frekuensi kejadian IOD positif
kuat dan menurunkan frekuensi kejadian
IOD positif menengah

Cai dan Cowan (2009) : perubahan iklim
meningkatkan frekuensi kejadian I0D positif
secara berurutan

Cai et al. (2023) : frekuensi kejadi El Nino
dan La Nina kuat meningkat setelah 1960

Byrne et al. (2018) : ITCZ diprojeksikan
menyempit dan melemah

Zhang (2023) : pemanasan global
memungkinkan kejadian_La.Nifia multi-
tahun

Liu et al. (2024) : ITCZ bergerak ke utara
selama 20 tahun ke depan, selanjutnya
bergerak ke selatan



GLOBAL COOLING?

“very likely cause abrupt shifts in regional
weather patterns and the water cycle ...
include a southward shift in the tropical rain
belt, weakening of the African and Asian
monsoons, strengthening of Southern = = -

. ¢ = 4 9 deep water |58 Y
e AP 3q formation PR

| deep water

Hemisphere monsoons, and drying in
Europe ... impacts that would greatly alter
food production worldwide.”

<
A " &\

<,

https://science.nasa.gov/earth/earth-
atmosphere/slowdown-of-the-motion-of-the-
ocean/

“We estimate a collapse of the AMOC to
occur around mid-century under the current
scenario of future emissions.” (Ditlevsen

dan Ditlevsen 2023) : 7
I [>  Sea Surface Density

1002 1003 1006 1012 1020 1028 (kg per cubic meter)

. > deep current e
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MEMBANGUN PENGELOLAAN AIR
BERKETAHAN IKLIM
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FIGURE 2.1

Vigible area

Para ahli: Keparahan
relatif berbagai
ancaman global untuk
periode 2 dan 10
tahun ke depan.

Masyarakat:

Perubahan iklim
sebagai ancaman 20
tahun ke depan?

Risk categories
I Economic

I Environmental
I Geopolitical

I Societal

I Technologica

Source

(WEF 2024)

Perception Survey 20

Long-term severity (10 years)

a0

-2

i

World Economic Forum Global Risks
024.

Relative severity of risks over a 2 and 10-year period

[ Deteriorating risks

Critical change to Earth systems

Biodiversity loss and ecosystem collapse @

Pallution

Natural resource shortages (@)

Adverse outcomes of Al technologies @) Cyber insecurity
I

Irvoluntary migration @ @ Societal polarization

Extreme we

@ Misinform

ather events

ation and disinformation

Teclhnological power concentration
Concentration of strategic resources @@

Censorship and surveillance @
| ious diseases
Chronic health conditions
Biological, chemical or

nulclear hazards%/.
Disruptions to
critical infrastructure

Uriem ployment /.

Illicit econormic activity —@

Adverse outcomes @)
of frontier technologies

[~ Erosion of human rights
&-.._In sufficient public infrastructure

@ Lack of economic opportuni

Geoeconomic confrontation

@ interstate armed conflict
— Debt

I~ Intrastate viclence
[~ Disruptions to a systemically im|
® Economic downturn

land services

portant supply chain

Non-weather related natural disasters [ ]

Terrorist attacks @

\ Labour shortages

@ Inflation

t bubble bursts

4

Short-term severity (2 years)

MNote

Severity was assessed on a 1-7 Likert scale [1 — Low severity, 7 — High severity].

World Risk Polt

Are We United
or Divided, in the
Fight Against
Climate Change?

Even though much of the world now views climate change
as a threat, there are still many who are not so certain.

To delve deeper, Lloyd’s Register Foundation asked
125,911 people in 121 countries for their views as part of
the World Risk Poll 2021, revealing how people really feel
about climate change.

Percentage of Respondents Who View Climate Change
as a Threat to Their Country in the Next 20 Years

‘and Western Europe
‘bebeve chmate change s
a threat to thei nation.

thenext 20 yeors.

o

Bottom 10 Countries
Lower percentages of people who
view chmate change as a threat

Top 10 Countries
Higher percentages f people
g Lorvicanipracbyg
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Although 75% of the world sees climate change as a threat, we need

to be united in the fight against it. Educating people about the risks
of climate change is crucial for a secure future.

95.4%
95.3%
93.7%
93.5%
92.6%
92.5%
92.3%
92.3%
91.6%
91.3%

| — b
Download the
free report here 22> 1§

@ VISUAL CAPITALIST




BERKETAHANAN
IKLIM

causes Limiting Global Warming
Impacts and Risks

Pengembangan ketahanan From climate risk to climate resilient development: climate, ecosystems (including biodiversity) and human society as coupled systems
berbaS|S S|Stem (alam| dan (a) Main interactions and trends (b) Options to reduce climate risks and establish resilience
manusia) dan meliputi :

s Kegiatan : Konservasi, Climate Change Future Climate Change

Pendayagunaan, Pengendalian
Daya Rusak

s Komponen : Reflect, Relief,
Resist, Response, dan
Recovery, plus Remodeling

From urgent to
timely action

&

Climate Resilient

Development
Human health & well-being

equity, justice
Governance

. ) v Human Systems Ecosystem health Ecosystems

untuk transformation s Soaly o Finance Transitiong Diaielary it R i
* 4 Sl i - Limits to adaptation including biodiversity Knowledge and capacity Societal | Energy Land | Freshwater
** DI menSI . ||ng kU ngan y fISI k, Losses and damages Limits to adaptation Catalysing conditions Industry | Urban, Rural Coastal | Ocean
. . . Losses and damages i & Infrastructure ) Ecosystems and
ekonomi, sosial, dan Nz ¥ Technologies Simpat W ey

institusional-tata kelola S rsenes restores—7 W
g . em based appr©®
« Level : individu-nasional, i broviion 5t Wb proion, e
A O0ds, Ecosystem 5¢* "hoods, Ecosystem Set
subharian-dekadal,
sSu bk| |Omete r'naSional The risk propeller shows that risk'. fmerges from the overlap of:
. TUJuan : Learn’ SurVIVe, Adapt, ‘Cllmate hazard(s) | @ Vulnerability Exposure |
Recover, Thrive & Sustainable. (rcc 2022

&
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...of human systems, ecosystems and their biodiversity



DPSIR Sistem Sumber Daya air-Lingkungan-Manusia EXx.

_.ﬁ «  Pertumbuhan penduduk
—— + Kegiatan ekonomi (termasuk
—~ —— globalisasi dan FDI)

* Urbanisasi

* Pembangunan infrastruktur
dan permukiman

Drivers : (Dr'iverS) : *?f Impact

» Polusi, deplesi, integritas ekologis
SDAIr

*  Banijir dan kekeringan

* Penurunan muka tanah

. Inoyas'i' + Kerusakan fisik bangunan &
« Variabilitas dan perubahan infrastruktur
iklim « Penurunan kesehatan masyarakat
* Degradasi ekosistem
* Eksternalitas
Pressures +  Konflik (isu kesetaraan dan
I' Konsumsi SDAIr & lainnya keadilan)
r ‘ « Pencemaran SDAIr, tanah, « Kesejahteraan
Aty udara &
«  Perubahan LULC, termasuk Responses
deforestasi I "
S

* Variabilitas dan perubahan
suhu, hujan, fenomena iklim
Kenaikan muka air laut

State

(belum tentu semua DAS di Indonesia)
« Status 4K & karakteristik fikibi SDAIr
& air minum & peruntukkan lainnya

¢ 1 & pe Jaman Anthropocene
. atus koefisien limpasan
. Status water security Abad Urban

 Status DDDT SDAIr

* Penelitian

* Pengajaran

* Pengabdian kepada
masyarakat







TRANSFORMASI BERSAM

Keilmuan: Kebijakan dan Pengelolaan

e Data (lapangan, satelit, model) dan e Pengelolaan sumber daya air
analisis berketahanan iklim berbasis sistem

e Indikator & metrik ketahanan iklim e Peningkatan peran individu dalam

e Proyeksi iklim, hidrologi, ketahanan pengelolaan lingkungan

(panduan; sesuai skala waktu dan e Sistem data satu sumber

spasial yang dibutuhkan; AI) e Minimasi tapak karbon

e Minimasi tapak air (demand, efisiensi,
suplai, bauran air)

e Fco-Nature based solutions, misal:
LID/GI, yang terintegrasi dengan
infrastruktur grey; rehabilitasi ekosistem;
ﬁ"’ rehabilitasi air tanah; rehabilitasi pesisir;
ﬁﬁ", e T penyimpanan air tanah; LULC, dlsb.

DFiltering System
O0pen Channel

kapasitas, sistem, ekosistem, inclusive,
equity, biodiversity, no greenwashing

d
PASIRJAMBU

Q
S
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5
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(Hanastasia dan Sudradjat 2016)




Pengabdian kepada Masyarakat

e Mendukung komponen-komponen
penta helix untuk pengelolaan air
yang berketahanan iklim dan
berkelanjutan (bukan hanya
kuantitas): strategi dan kebijakan,
rencana pembangunan, regulasi, dan
standar, serta implementasi

e Mitra : Bappenas, KLHK, Kemenkes,
PUPR, WB, ADB, Pertamina Masyarakat {| Pemerintah

e Contoh : CRWSP, NPWI, Bauran Air
Domestik, RPJMN/P 2015, 2020, 2025
dan 2025-2045, Rencana Teknokratis
PUPR 2025-2030 dan 2025-2045,
eco-nature-based solutions, online
monitoring kualitas air permukaan,
lokasi prioritas pengelolaan
lingkungan.




Penelitian (SCOPUS: h-index 7 & sitasi 205)

-‘? f Impact

Statistical, physical, and
dynamic systems modeling

« Precipitation statistical
downscaling

+ Teleconnection

« On water supply

Drivers
@ +  Carbon footprint

—  Kesesuaian lahan
—~

Pressures
e i
B
Am Responses

Valuasi
*  Framework
« Strategy and policy
* GIS application
« DDDTSumber Daya Air

State

Remote sensing

* Indices: Log Reduction
Value, LID/GI 190, Flood and
Drought Resilience Indices

+ Perhitungan koefisien _ . : .
limpasan List: https://scholar.google.com/citations?hl=en&user=AKpallEAAAAJ&view_op=list_works&sortby=pubdate




Pengajaran

Drlvers _  (Drivers) -F? f Impact

_.ﬂl Hidrologi dan

— Hidrogeologi

—

T é « Pengelolaan Lingkungan StatLing

Air Te_rpad_u_ + Hidrologi dan Hidrogeologi
«  Sustainability e PLAT
* Analisis Sistem Pengelolaan
Lingkungan

« TTP

* Pemodelan Lingkungan
* Ekonomi Lingkungan dan

Valuasi
Pressures aluas
I' « Hidrologi dan Hidrogeologi
r ‘ « PLAT
Bt « Transport dan Transformasi
Polutan Am Responses
S
+ Kebijakan Lingkungan
 EkLIngVal
« ASPL
State * Penelitian Operasi
Hidrologi dan Hidrogeologi . PLAT

 PLAT
« TTP '
« StatLing .
+ ESG

*+ Pembangunan
Berketahanan Iklim
Keamanan Air




JAGA AIR, HEMAT AIR, SIMPAN AIR.
Air dan kehidupan adalah dua sisi dari satu koin,
tiada salah satu satu tanpa yang lainnya.

TERIMA KASIH



KEY STATISTICS

Environmental Impact of Fast Fashion

P
. \J,
O o G — SECOND MOST POLLUTING ToRindnatd

Rise & Shine =&, Breakfast S Lunch Dinner 2 )3 Industry in the world (after oil)

COFFEE
37 gallons

Walk This Way: Making the right choices @ -1eruon vimeruse: e waree at vou AcrunLy use
to reduce your water footprint

43 onge i
Of materials used to
2.1 Bllllon Tonnes make clothing
of carbon emissions each year. END UP IN

i That's 4% of the world's total LANDFILL

NO BATH
o gallons

That's one truckload

Fashion Industry Causes EVERY SECOND

@ 20%
GLOBAL WASTE

LOW-FLOW

o 31175 6L

OO SATD. 35475 SRS

TorL
Shven: It takes

WATER
2000 GALLONS

0,
- 35% _Of cl.:t{eos are

MICROPLASTICS RECYCLED INTO
IN OCEANS NEW GARMENTS

GALLONS.

of water to make just
one pair of jeans

TheRoundup.org

Sources: UNEP, European Parliament, Ellen MacArthur Foundation, UN, McKinsey



WATER

SCARCITY

WATER STRESS — QuALITY it Water risk
for businesses

e Regulatory
Geopolitical?

NON-WATER-
STRESS-RELATED
FACTORS
(E.G. FLOODING,

CLIMATE CHANGE)

(CEO Water Mandate, 2014)
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indicators

Indicators

KDs

NWS

-Productivity ¥ agy Hazaed
~-Self sufficiency - Hazar
“Security “Land cover - Exposure .
|-Hydrological - Vulnerability
alteration - Coping
" Availabil - -Sedimentation capacity
vgula !J!hty Service ladders . ncwater
- Reliability - Water mpply Connectivi
- Resilience - Sanitation - Water quality
Access water| Broad Access water
supply economy supply
Access o Access 0
- roughts |
sanitation N sanitation g
DALY related | | Ener | | Cost of Catchment Floods  |—
10 WASH ] FnerEY services condition
Cost of Flood nvironmental
- - Storms |
services N damage _'rgovernance
KD1 KD2 KD3 KD4 KD5
!
NWS

DALY = disability-adjusted life year; KD = key dimension; NWS = national water security; WASH = water,

sanitation, and hygiene.
Source: Asian Development Bank.

Table 1. Water security components, indicators, and data sources assessed at a national level.
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Water Security

Component

Drinking water

Sanitation

Good health

Water quality

Water
availability

Water value
Water

governance

Human safety

Economic
safety

Water resource
stability

L)
)
I
o
«
[a0)
(@)
&

Indicator(s) Used in this Assessment

Proportion of the population using basic to
safely managed drinking water (%)

Proportion of the population using basic to
safely managed sanitation (%)

Mortality rate attributed to exposure to unsafe
Water Sanitation and Hygiene (WASH) (deaths
per 100,000 population)

Proportion of household wastewater
treatment (%)

Level of water stress: freshwater withdrawal as a
proportion of available freshwater resources (%)

Water Use Efficiency (USD/m?)
Degree of Integrated Water Resource

Management (%)

Mortality due to water-disasters (deaths per
100,000 population)

Modelled economic impact of floods (% of
national GDP)

Modelled drought risk (non-dimensional integer)

Interannual variability (non-dimensional integer)

Large dam storage /capita (m®/capita)

Associated SDG Indicator(s)

6.1.1: Proportion of the population using
safely managed drinking water services

6.1.2a: Proportion of the population using
safely managed sanitation services

3.9.2: Mortality rate attributed to unsafe
water, unsafe sanitation, and lack of hygiene

(exposure to unsafe Water, Sanitation, and
Hygiene for All (WASH) services)

6.3.1: Proportion of domestic and industrial
wastewater flows safely treated

6.4.2: Level of water stress: freshwater
withdrawal as a proportion of available
freshwater resources

Data Sources

JMP

(WHO and
UNCICEF)

JMP

(WHO and
UNCICEF)

WHO

WHO;
Jones et al.
2021

FAO AQUASTAT

6.4.1 Change in Water Use Efficiency over time  FAO AQUASTAT

6.5.1 Degree of Integrated Water Resource IWRM data

Management (%) portal UNEP /
DHI

1.5.1, 11.5.1, 13.1.1 Number of deaths, missing EM-DAT IHME

persons, and directly affected persons
attributed to disasters per 100,000

population

1.5.2,11.5.2: Direct economic losses
attributed to disasters in relation to global
gross domestic product (GDP)

None

None

WRI Agueduct

WRI Aqueduct
ICOLD WRD




Risk
HIGH

MED

LOW

Probability

o (SN EEH

(a) Example flooding rulesets for the components of vulnerability.

Vulnerability and Risk Vulnerability and Risk
Sensitivity Adaptive Capacity

High Combined High Combined

. . . High Structure in inundation extent & Building in floodplain, most recent
Low Combined High Combined criticality of impact is high floodplain development regulations

Medium Structure in inundation extent Building in floodplain built after flood-
Low Combined Low Combined plain development requirements were
Vulnerability and Risk Vulnerability and Risk putin place,
some regulations apply
Low “ No structure in inundation extent Building in floodplain built before any
(land only) floodplain development requirements
Vulnerability were in place

a) Example high, medium, and low rulesets for a flooding assessment

m Probability Magnitude of Impact

(b) Vulnerability classification into three groups.

Medium High High
High Structure in inundation extent & Structure exposed to potential = - g
T . o : Vulnerability Vulnerability Vulnerability
criticality of impact is high flood depth 1.5ft or greater in wave
action zones OR 3ft or greater in ey
stillwater zones = Low Medium High
: o . . @ Vulnerabilit Vulnerabili Vulnerabili
Medium Structure in inundation extent Potential flood depth between -2 ft to 5 y v ty
1.5ftin wave action zones OR 1ft to 3ft v
in stillwater zones Low Low Medium
Vulnerability Vulnerability Vulnerability
Low No structure in inundation extent Potential flood depth less than -2ft in
stillwater zones
Adaptive Capacity
(b) Classifications of risk. Source: Fernleaf.
e o
Tidal Flooding Sea level rise Aging infrastructure
Medil.lm Risk Heavy precipitation Increased development/impervious surfaces
Storm Surge Sea level rise Aging infrastructure
Tropical systems Increased development/impervious surfaces Flooding Landslides Wildfire Extreme Heat
Floodplain Inundation  Sea level rise Increased development/impervious surfaces City-owned Facillties . » .
Low R|sk Hed“_"'n R|sk Increase in rainfall frequency/intensity Aging/undersized infrastructure AT RS . » »
Extreme Heat Temperature variability Increased development/impervious surfaces o )
Residential Properties x x *
Socioeconomic vulnerability
Endangered Fish Population x x
Wildfire Drought (water shortage and wildland-Urban Interface/fuels & vegetation,
Low RISk Low RiSk Medium Risk vegetation dessication) historic fire suppression
Temperature variability Human-caused ignitions, historic fire suppression
Landslides Increase in rainfall frequency/intensity, Development/vegetation removal
Low “ high temperatures, and snowstorms

Magnitude of Impact
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