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Date

Topic

August 25, 2022

PIEVC Program: Background, Status and New Directions

September 22, 2022

From Assessment to Implementation of Adaptation Action

October 20, 2022

Institutionalizing Climate Change and Infrastructure Vulnerability and Risk Assessment (CCVRA): PIEVC in
Adaptation Plans, Professional Practice, and other Mechanisms

November 17, 2022

Climate services for CCVRA: Lessons learned and new tools supporting steps 1 and 2 of the PIEVC
Protocol

December 15, 2022

Large Portfolio Analyses using PIEVC Process

January 19, 2023

PIEVC High Level Screening Guide ..... February 9™ HLSG Part Twol!

February 16, 2023

PIEVC GREEN

March 16, 2023

Integration of PIEVC into Asset Management Toolkits

April 18 — 20, 2023

Join us for the GLOBAL FORUM in Vancouver, BC

For recordings of previous webinars and for updates on future speakers, go to CRI website:
climateriskinstitute.ca or CRI YouTube page



Today's Webinar

Global PIEVC PRACTITIONERS'

Network L . Assessing Climate Change Risk to Stormwater and Wastewater Infrastructure
- L ) o
VN Y ® PIEVC: From Risk Assessment to Asset Management
L

* Climate Change and Infrastructure Vulnerability - " X i i

and Risk Assessment is a growing area of practice in B @ [ P . — ke ¥ Cai Lon - Cai Be Sluice Gate Project

Canada and abroad
* A PIEVC Practitioners' Network will bring practitioners ‘ TOday’S Panelists

together to showcase best Canadian and international |

practice

Identify topics and provide support for peer-to-peer
learning fora

Identify training needs and highlight upcoming learning
opportunities

PREV

Today’s Panelists

Harshan Radhakrishnan,

Manager, Climate Change And
Sustainability Initiatives, Engineers and
Geoscientists of BC

e -naummmgmawm@am
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E NILE BASIN INITIATIVE

Dr. Modathir Zaroug
Regional Water Resources Modeller
Nile Basin Initiative Secretariat

Sami Osman.

Reglonal Water Resources Engineer,

NBUNile Equatorial Lakes Subsidiary Action Program

Nazareth Rojas

Expert Climate Change Adaptation,
National Meteorological Institute
(IMN) of Costa Rica

Ivan Delgado,

Director, Department for Climate
Change, Ministry for Natural
Resources and the Environment

Marvin Ingebrigtsen,
Manager of Engineering Services,
Town of Grimsby

Dr. Norm Shippee,

Senior Climate Scientist

National Technical Lead, r—
Climate Change Risk and Adaptation

Dr. Katherine Pingree-Shippee,
Climate Scientist
Stantec Consulting

Today's Panelists
- il

OUS WEBINARS IN THIS SERIES

Hiran Sandanayake,

Senior Engineer, Water Resources,

City of Ottawa

Webinar from September 22, 2022

i

Nguyen Trung Nam,
Researcher, Southern Institute
of Water Resources Planning




PIEVC
GLOBAL
FORUM

VANCOUVER, BC
April 18-20, 2023

climateriskinstitute.ca/events

Infrastructure and climate change risk professionals from Canadian

and international governments, development agencies, NGOs, and
the private sector are assembling in Vancouver to share their
experiences with PIEVC, and learn from leading experts.

REGISTRATION
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Climate Change and Infrastructure
Risk Assessment: The PIEVC Protocol

Start Date: February 13, 2023
Course Length: 5 weeks

Delivery: Online, mix of live and
pre-recorded sessions

REGISTER NOW

This online course, offered by the
Climate Risk Institute and led by
climate, risk and resilience experts,
will provide participants with
information about infrastructure
risk and the PIEVC Protocol. The
Protocol is a practical tool and
process that supports the
systematic assessment of the risks
of extreme weather and future
climate in relation to public
infrastructure.

UPCOMING COURSE

Next course:
May 1, 2023 — June 2, 2023

https://climateriskinstitute.ca
/training-and-credentialing/
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Today’s Webinar PIEVC % cVviIP

* PIEVC Green Protocol — Stephanie Austin, NIRAS-IP

e Case Study from Lesotho — Migwi Matsolo, Deputy Coordinator, Ministry of Water
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PIEVC Green Protocol:

i EbA as an entry point for
. systems thinking in the
engineering community

(beta version)

Webinar Series: Climate Change Vulnerability and Risk
Assessments for Infrastructure

November 23, 2022

NIRAS-IP Consult and GIZ

Published by the PIEVC Global Partnership: Supported by . .
Pluna P gizemm. e|mEme K@ B Stephanie Austin
PR, Wolfram Lange

Deutsche Gesellschaft f
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Purpose of the PIEVC Green Protocol

NIRAS



Integrating PIEVC and EbA Concepts

PIEVC High Level Screening Guide

to a Changing Climate

PRINCIPLES and GUIDELINES
A guide to completing screening level climate change risk assessments using t

From GIZ EbA CRA Guide:
Systems thinking, EbA and SES
concepts

b e Rationale for systems approach

At . Key methodology: impact chains

and vulnerability indicators

Climate Risk Assessment for

g—|z eurac |

Deutsche Gesellschaft )i
fur Internationale
Zusammenarbeit (GIZ) GmbH
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PIEVC Engineering Protocol -~

PIEVC® FAMILY OF RESOURCES for m a t r I X)

W giz

o IKI@E

_— Infrastructure lens

. From original PIEVC Protocol and
High-Level Screening Guide:
Base for PIEVC Green Protocol
Core steps and activities (e.g. risk

NIRAS



PIEVC Green Protocol
Content

giz

Part A: Setting the Scene (20 pages)

« Key concepts in PIEVC Green

* Fundamentals of a climate risk assessment

* Managing an interdisciplinary team

Part B: Climate Risk Assessment: Step-by-step guidance
(36 pages)

» Core 5-step protocol

« Triple Bottom Line module (steps 6-8)

Annexes (27 pages)
« Additional guidance
* Glossary

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Step 3 — Risk Assessment

Step 4 — Engineering Analysis
(Optional)

Step 5 — Recommendations and
Conclusion

<<I <<I <<I<< K

Part B: Climate Risk Assessment: Step-by-step guidance

Triple Bottom Line: Identifying
and Assessing Adaptation

Scenarios (Steps 6 to 8)

NIRAS



Evolution from the Original PIEVC

engineerscanada
ingénieurscanada

PIEVC Engineering Protocol
For

Infrastructure Vulnerability Assessment and Adaptation
to a Changing Climate

PRINCIPLES and GUIDELINES

Version PG-10.1

June 2016

engineerscanada
ingénieurscanoca

A

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Social-Ecological Systems approach
Broadened scope of CRA

Emphasis on ecosystem-based adaptation (EbA)
and co-benefits for adaptation

Updated climate risk concepts that align with IPCC
AR6

Incorporates aspects of PIEVC's vulnerability
assessment module, Triple Bottom Line module,
and HLSG

Shortened

v
CLIMATE ng .

RIS
INSTITUTE




Step 1 Project Detfinition

Step 1 involves defining:

»  Which infrastructure is being assessed
» The infrastructure’s location

» Uses of the infrastructure

» Climate and geographic considerations

» Severity of climate impacts and potential risks to be assessed in detail

» Additional emphasis on the social-ecological system

A

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Figure 10 Step 1 key activities

. Identify the infrastructure
- Identify climate parameters
. Identify the time horizon

AW N =

. Identify potential climate
impacts and risks

5. Identify the ecosystem and
geography

6. ldentify jurisdictional and
socio-economic considerations

7. Site visit

Step 3 — Risk Assessment

<<I<< «

Step 4 — Engineering Analysis
(Optional)

Step 5 — Recommendations and
Conclusion

Triple Bottom Line: Identifying
and Assessing Adaptation
Scenarios (Steps 6 to 8)

N

NIRAS



Step 2 Data Gathering and Sufficiency

a2

Hazard Vulnerability
Step 2 involves data acquisition of infrastructure and climate
components 7
\ 0
o Impact Capacity/Deficit
Key additions to Step 2: Y /
~ -
+ Developing the Impact Chain Impact /_
» Selecting vulnerability indicators (sensitivity and adaptive it Adaptive
capacity) Intermediate Capacity/Deficit
Impact - <
« Normalize vulnerability indicators J

“ — Severity of impact

Severity of impact
on the infrastructure

Severity of impact on the
broader social-ecological
system

g | Z e The Impact Chain NI RG\S

Zusammenarbeit (GIZ) GmbH



Insufficient Inadequate land
wildfire fighting use regulation

WV
High volume of
precipitation in a -
short time

Reduced water Reduced ground
infiltration in soil stability

—
D

Q
D
3
o

Hazard

Intermediate

Flooding Landslides Impact

Adaptive Deficit

l Lack of modelling
Exposed on future extreme

weather events

Exposure
Damage or disrup- : Severity
tion of highway N Economic of Impact

: disruptions
4 Devteche Secelloonatt infrastructure ,
eutsche besellscha!l
g I z fiir Internationale SUbSequent N I R“S

Zusammenarbeit (GI1Z) GmbH Impacts



Step 2 Data Gathering and Sufficiency

Likely to occur less fre-
quently than current climate

Suggested Rationale

50 -100% reduction in
frequency or intensity with
reference to Baseline Mean

10-50% reduction in
frequency or intensity with
reference to Baseline Mean

Likely to occur as frequently
as current climate

Baseline Mean Conditions
or a change in frequency or
intensity of £10% with refer-
ence to the Baseline Mean

10 - 50% increase in
frequency or intensity with
reference to Baseline Mean

Table 3 Example scoring methodology
Key addition to Step 2: Likelihood Middle Baseline Approach - Method
Score (L) Establish Base
» Establish likelihood scoring using :
the "Middle-Baseline” approach
from the PIEVC HLSG T
2 \
3 Establish Current Climate
Normal per Parameter
4
5 !

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Likely to occur more fre-
quently than current climate

50 - 100%+ increase in
frequency or intensity with
reference to Baseline Mean

NIRAS



Step 3 Climate Risk Assessment

Step 3 involves performing the risk assessment by combining
vulnerability, exposure, and likelihood

* Risk assessment workshop / \

VI = Iy *Wi+ I xWo+ -1, xW,)
XIW

Key addition to Step 3:

* Weigh and aggregate vulnerability indicators where:
VI = vulnerability indicator

I = indicator (of sensitivity or adaptive deficit)

W = weight
\_ /

7 ,
Deutsche Gesellschaft
fur Internationale N I R“S

Zusammenarbeit (GIZ) GmbH



Step 3 Climate Risk Assessment

Figure 16 Example risk matrix

5
o Risk Score for each
4 .
Exposure yes (1) or no (0) g CI|mate—Infra§tructu re
3 < Interaction
Severity of Impact = §'~
Exposure * Vulnerability , Risk =
O

Severity of Impact *
Likelihood

o Likelihood
Likelihood score was

determined in Step 2
1 2 3 4 5

low risk; @ medium risk; @ high risk
g I Z Deutsche Gesellschaft

fur Internationale

f
Zusammenarbeit (GIZ) GmbH N I R“S



Step 4 and 5 of PIEVC Green

Step 4 involves the Optional Engineering Analysis
« Similar to the Original PIEVC Protocol

» References PIEVC Vulnerability Assessment Module

Step 5 involves recommendations and conclusions
» Similar to Original PIEVC Protocol

« Can include social-ecological system considerations

Z Deutsche Gesellschaft ’
g I fur Internationale N I R“S

Zusammenarbeit (GIZ) GmbH



Steps 6-8 The Triple Bottom Line

Step 6 involves Identifying Adaptation Scenarios
Step 7 involves Assessment of Adaptation Scenarios

Step 8 involves Recommendations and Follow-Up

Changes in PIEVC Green:

» Use the Impact Chain for guidance

» Develop adaptation scenarios that address risk to the overall system
» |dentify co-benefits and unintended consequences

» Consideration of Ecosystem-based Adaptation (EbA) measures

« Mainstream consideration of social-ecological system throughout

Z Deutsche Gesellschaft ’
g I fur Internationale N I R“S

Zusammenarbeit (GIZ) GmbH



Summary: PIEVC Green Protocol

giz

Support more robust CRAs through
consideration of social-ecological
systems approaches

Aligned with IPCC AR6

Promote collaboration across disciplines and
professions

Shortened, more globally applicable

Core content, steps and approach true to PIEVC
Protocol

Integrated approaches and concepts from:

* GIZ CRA for EbA

* PIEVC Family of Resources: HLSG, TBL Module,
Large Portfolio Guide

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Increase risk

Socio-ecological
System

Reduce risk

Subsequent
Impacts

NIRAS
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PIEVC Webinar Series

w Assessing green infrastructure climate risks in Lesotho in pursuit

german . .
of climate resilient water supply

cooperation
DEUTSCHE ZUSAMMENARBEIT

February 16, 2023

4. reNoKa CLMATE Matsolo Migwi, Integrated Catchment Management Unit Lesotho
= e NSTITUTE Ministry of Natural Resources, Lesotho
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v’ Context of the Assessment
v Objectives of the assessment
v’ The role of green infrastructure =
v' Risk Assessment approach ;
v Results & Recommendations

v Key messages
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Abundant water, along with high altitude and geographlc
proximity to major demand centers in southern Africa, is
one of Lesotho’s most valuable renewable and
sustainable natural assets
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Anticipated Climate Change
(Impacts) in Lesotho

0.0

Temperature change in Lesotho
Relative to average of 1971-2000 [°C]

JI. Ill |

LRg i mJlum I

More extreme weather conditions will likely
increase the number and scale of
hazards.Hence, climate change increases the risk
of damaged physical infrastructure assets and
interruption of services reliability for many
sectors that are directly reliant on water
supplies from these assets.

Implemented by

Global Initiative on
Disaster Risk Management
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Resilience
Associate

Annual average temperature
Very hot days (+35°C)

Hot nights

Duration of extreme heat waves
Very cold days (<10°C)

Frost days

Date of first frost

Wet days

Dry days

Annual precipitation total

Spring precipitation total

Fall precipitation total

Summer precipitation total

Winter precipitation total

Extremely wet days

Design precipitation (100-year)
Multi-day accumulated precipitation

Severe drought

Temperature
A 2.7°C

7 fimec maore
/ Umes Orc

1.5 times more

\S s m /\ve
69% less

2 times less

S days later

Precipitation
\/ Decrease
7 times more

A 4%

| 5%

A 4%

! -1.6%

WV -11%

1.5 times more

3 times more

5%

o0

1.4 times more

N 5.1°C

22 times more

11 times more

11 days later

Decrease

- .
w
O
O
b

N 6.59
A 3.9%
| -19%

1.8 times more

8 times more

A 195¢
- . -

2.8 times more



The exposed Metolong
Dam System

The Metolong Dam and
Water Supply Programme
(MDWSP) aims to increase
access to water and
improve the reliability of
water supply to urban and
eri-urban areas in Maseru
capital city of Lesotho).

Key facts:
* Putinto operation in 2016
e Supplied people: more then 500.000

* Max. Amount of water discharged
every day: 1671 masl

* Reservoir capacity 63.686 Million m3
 Catchment Area of the dam: 268 km2

§ RN
Metolong Dam j##s

) & 5 ' N SPORET Y o s
B SRR e BTG, Ay ; o
Caremu e N ! : e : TR ; 26
i B N |58 TR ~ai % oy I Y N
\ Eiy 3 3 N




e

OBJECTIVES of the PIEVC Assessment !

Set the baseline for
advancing on Integrated
Catchment Management

Build capacity on Risk : Apply the PIEVC green
Informed Development protocol to understand
for resilient water supply water security in Lesotho




Assessment scales to depict the dam system

1. Watershed Scale

South Phuthiatsana
Catchment ,,i-q

Ngrr—"
&
3. Dam Scale

Legend
B  Metolong Dam 4. Water users,

@ Rainfall tation community

0 5 10 20 Kilometers % Stream gauge downstream
L L 1 1 | =) RNO‘




Role of the watershed for resilient water supply in the
Metolong catchment, , Focal Infrastructure Services

—
Ecosystem-based -~ Flood
Adaptation management

Water
supply ecosystem -
. . : Infrastructure Water suppl
services that directly protect the reservoir and PPy
the dam from climate hazards, increasing its ¥='4

* Dams/reservoirs

service provision when impacted by climate
hazards, while also providing co-benefits.

7~

lifespan and reducing operating/maintenance « Irrigation canals Erosion
costs, while also providing co-benefits. « Water pipes management
Replace « Wells
| >, Pumps Hydropower
: * Cisterns production
o ) . * Waste water
Assisting function supply ecosystem services Assist [ treatment
that complement a hard/grey infrastructure ! » Desalination Navigability
project by increasing focal service provision . plants
beyond what could be provided by the project : * etc...
alone, thereby improving capacity to continue Accompany , etc...
t
[
[
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Stakeholder driven assessment
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Methodological approach

Impact chain
assessment
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In-depth assessment
of key impacts
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(1) Impact chains as an entry point for PIEVC risk assessment

Understanding the context and drivers of systemic risks for Risk Informed

Development (RlD) » Climate change signals, extreme events and bio-physical impacts on
the environment
» Socio-economic, structural and environmenal development

Climate change pathways

: : Key Impacts (e.g.
Blo-phy5|ca| water storage Cascading impacts

impacts )
P reduction)

Socio-economic Institutional
drivers of impact drivers of imact

(vulnerabiliy) and vulnerability

Implemented by t
o GI:DRM - reNnoka CLMATE

fur Internationale Global Initiative on - \e gre a river
g I Z EEEEEEEEEEEEEE (612) BmbH Disaster Risk Management -— | NST TUTE



Green Infrastructure -
Watershed and
Infrastructure

Legend

Climate change
& Hydrology

Cascading
impacts

Key impacts

Institutional

Increase in
precipitation

IMPACT CHAIN
Multi-scale Failure Mode

Increase in dry
spells

Increase in high
flows

drivers of
vulnerability &
risk

Limited investments in
climate and disaster
risk information
systems

Systemic risk not
considered in the
NSDP & Water Sector
operational plans

duration,
trequenc

Increase in low
flows (Intensity,

Overabstraction
of ground and

EXPOSURE

» exposed elements: Population, vegetation, livestock, crops & arable
land, water aquifers, wetlands and economic assets, riparian zones,
reservoir structure, including embankments

» exposed to climate stressors: flooding, flash floods, dry spells, low
flows, high wind speeds

Increase in Precipitation/
Flooding

wetlands water
resources

Reduced
groundwater
recharge

Declining renewable
1 groundwa

Irregular and low inflow to
Metolong reservoir

Damage to the
dam istructure, decline
of water quality, flooding, water
supply decline and
disruption

Water levels in reservoir below
the design minimum level

Unclear institutional
mandate for
championing / driving
RID approach

Limited
understanding of
systemic risk and

RID

Inadequate

Implementation of
DRR policies/ Weak
transparency and
accountability

Loss of topsoil

Increased
Degradation of
Land

Upstream water
scarcity for
crops, pastures
and population
diarinalel Increasing soil &
nutrients depostion
downstream

Increasing erosion

Massive

Dongas cutting
through

landscape

Mudflows, severe
fiooding of small
villages

Damage to

Decreased reservoir
storage cap

y (5 Mm3 lost

already)

Water Levels in r

the design maximum level

Detoriation of the
reservoir, futher
shoreline erosion
and siltation

rvoir above

Gauging sites
damaged

Reduced
agricultural

Biodiversity
degradation

production and

Loss of

livestock and

agricultural
crops

infrastructure
(roads, bridges,
houses, buildings)

Injuries and loss
of life from
communit
flooded upstream

[

Inadequate Implementation of DRR policies/
Weak transparency and accountability

Political
economy -
Dominance of
rent seeking
modalities

Lack of technical
guidance, standards,
comprehensive risk
assessment tools and
examples of good RID
practices

Competing laws
and by-laws
over land use

Cattle farming

as cultu

practice and
heritage

Food insecurity |
livelihood risks

Unclear

mandate for

/ driving RID approach

Poverty /
& t

migration



Unclear institutional Limited
mandate for understanding of
championing / driving systemic risk and
RID approach RID
Land cover decline
Inadequate

Implementation of
DRR policies! Weak
transparency and
accountability

Drivers of
unsustainable
land use
practices
leading to
land cover
decline

Political
economy -
Dominance of
rent seeking
modalities

guidance, standards, Cattle farming
comprehensive risk and by-laws as Ct_lltural

assessment tools and overland use practice and

examples of good RID heritage

practices

Competing laws




Increase in Incroase in dry
precipitation spells

Increase in high Increase in low
flows (Intensity, flows (Intensity,

Increased
g Degradation of

Land

Implemented by

4
Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (B1Z) BmbH

Overabstraction
of ground and
wetlands water

resources

Reduced

Increased surface

Declining renewable
water runoff —-1

—_—
groundwater resources

groundwater
recharge

Upstream water
scarcity for
Crops, pastures
and population

Increasing soMll &
nutrients depostion
downstream

Increased siltation
of the reservoir

Increasing erosion

t
GI:DRM - reNnoka “tMATE
L > Weareariver ||\|5T|'|'UTE

Compounding
effects of Climate
change and water
ressource
degration on
siltation rates of
the reservoir
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Impacts on the reservoir lifecycle and the
grey infrastructure

Increase in Precipitation/
Heat waves Windsatorm Flooding

\
N

Evaporation/ \
Increased wave action
Evapotranspiration

Overabstraction
of ground and
wetlands water ‘

resources

Decreased water quality
2> (nutrient enrichment,
manganese, iron)

Damage to the
dam istructure, decline

Declining renewable Itregular and low inflow to Water loevels in reservoir below ~ b - : p, -
groundwator resources » the desion minimum level of water quclllty, f Ipodmg, water
supply decline and

disruption

Decroased reservoir
Increased siltation Water Levels In reservoir above

of the reservoir SIrAge Capacy {5 Mm3 ost the design maximum level
already)

A

Implemented by 1
. CL'MATE
¢ o o et GI:DRM - reNOKa R
ng Zusammenarbet (62) Gt it o > Weareariver INST|TUTE

Increasing soil &
nutrients depostion
downstream
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(2) Risk Screening of green components

All Watershed ) 0

(High risk) elements considered in the watershed
& reservoir that are of relevance for water
security:

v’ Storage reservoir (heavy precipitation, heat wave)

v" Erodible soils in the watershed (heavy
precipitation, heat wave)

Consequence
N w

v’ Forests
v’ Fodder

v’ Riparian zone (heavy precipitation, heat wave) " s s o H :
Likelihood

v" Mining areas

v' Wetlands (heat wave)
v Aquatic habitats f:/lln:/aet:/ ‘::;»:Zt;ljs in3doircid|cators used for likelihood:
v’ Dirunal variation

v" Heat wave (likelihhood increase)
v Consecutive dry days

v Frost days (likelihood decrease)
v’ Total annual precipitation
v
v
v
v
v

v’ Transport network
v'Agricultural land (heavy precipitation, heat wave)

v' Rangelands (heavy precipitation, heat wave,
consecutive dry days)

v’ Livestock
v’ People Number of very heavy precipitation days (likelihood increase)
Five-day-Maximum rainfall (likelihood increase)
: 100 year — 24 hour duration (likelihood increase)
o ot GI:DRM - reNOka A Wind speed
QIZ i Saiee W Weamanir INSTITUTE 37
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(3) In-depth Assessment of Key Impacts: Lifecycle reduction of the reservoir (still be elaborated on)

Deposition

speed into
the reservoir

<30% reduction in water supply for >7 consecutive days/year or
(3) Moderate 30-70% reduction for 3-7 consecutive days/year or
>70% reduction for 1-3 consecutive days/year

>70% reduction water supply
for >90 consecutive days/year

nn Erosion Further study needed:

magnitude * Battymetric survey
* Hydrological modelling

(5) Extreme

Inter We are a river

D l h G ll chaft
gIZ aaaaaaaaa o INST|TUTE 38



Erodible soils

Riparian Zones

Agricultural land

Wetlands

Rangelands

Implemented by

4
Deut Gesel
|7 v
Zusa arbeit (61Z) 6m

Recommendations for Risk Informed Development

Sustainable soil management
Improve soil cover
* Biological (vegetation,)
* Mechanical (stone bunds, check dam terraces, diversions)

Delineation of riparian zones
protection/rehabilitation

Reduced encroachment

Conduct awareness campaigns about risks

Conduct awareness campaigns about risks
Reduce encroachment

Conduct awareness campaigns about risks

Provide livestock watering points

Water supply and sanitation services to communities upstream of
Metolong Dam

Rehabilitation of wetlands

Groundwater recharge measures

Conduct awareness campaigns about risks
Development of grazing plans

Stall feeding and supplementary feeding
Payment for ecosystems services (eg grazing fees)

GI:DRM 4 renoka {'"

- INSTITUTE

Additional studies:
Develop hotspot maps using existing data
and maps for prioritization of interventions

Management actions

Inclusive soil governance

Adoption of ICM planning guidelines
Adoption of Compendium of soil and
water conservation measures
Develop and capacitate community
structures

Review and harmonise policies and
legal documents

Development of by-laws
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Project Roadmap 2023 —

: i Mainstreaming risk
Final PIEVC Report Launchin
next StEpS and Upc:Iing i Lesothg @ consideration into ICM

Virtual event Lesotho

Upscaling PIEVC approach to
ORASECOM / SADC level

submission for revision and approval
Workshop

PIEVC Global Forum —

Participation from Lesotho
Building a global network of PIEVC practitioners

Further Validation by Working groups
Virtual sessions to validate findings Feb-

and recommendations. June
2023

PIEVC In-person Assessment Workshop (drafts)
Impact chain validation, risk screening and recommendations

40



>
O
>
V4
-
qu)
-
—




2022 - 2023 WEBINAR SERIES

PIEVC cvVviIipP

Date

Topic

August 25, 2022

PIEVC Program: Background, Status and New Directions

September 22, 2022

From Assessment to Implementation of Adaptation Action

October 20, 2022

Institutionalizing Climate Change and Infrastructure Vulnerability and Risk Assessment (CCVRA): PIEVC in
Adaptation Plans, Professional Practice, and other Mechanisms

November 17, 2022

Climate services for CCVRA: Lessons learned and new tools supporting steps 1 and 2 of the PIEVC
Protocol

December 15, 2022

Large Portfolio Analyses using PIEVC Process

January 19, 2023

PIEVC High Level Screening Guide

February 16, 2023

PIEVC GREEN

March 16, 2023

Integration of PIEVC into Asset Management Toolkits

April 18 — 20, 2023

Join us for the GLOBAL FORUM in Vancouver, BC

For recordings of previous webinars and for updates on future speakers, go
CLIMATE to CRI website: climateriskinstitute.ca or Practitioners’ Network

R SK
INSTITUTE



PIEVC cVviipP

Thank You for Joining Us!

February 16, 2023
PIEVC Program Webinar Series — Webinar #7

Dan Sandink, Director of Research, ICLR (dsandink@iclr.org)
Katharina Lotzen, Advisor, GIZ (katharina.lotzen@giz.de)
Erik Sparling, Vice President, CRI (erik.sparling@climateriskinstitute.ca)

1 . ' -
CL MATE Institute for Catastrophic In association with:

A
R SK L Reducti I Z Deutsche Gesellschaft
0ss Requction fir Internationale '
| NST TUTE Zusammenarbeit (61Z) GmbH ﬂ ‘E%"g:::&ilg:mgggm

Building resilient communities . CORPORATION
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