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EXECUTIVE SUMMARY

¢tKS SEGSYy(d G2 6KAOK
will increase withincreasing exposure to climate
OKFy3aS NRala oAfft
adaptive capacity. Without the implementation of
priority adaptation measures, the increasing
exposure of people and economic assets will lead
to exponential increases in economic do8om
climaterelated disasters.

The 2012 Intergovernmental Panel on Climate
Change SREX repdoroadened the definition of
climate change and placed extreme events right
at the forefront of climate change concerns. Over
the past few years, particularlin Africa, it has
become clear that adaptation to climate change
impacts should become central to actions in any
climate regime. This was also the message given
at the United Nations Framework Convention on
Climate Change meeting held in Durban in
Novembe 2011, which was taken up by the
African countries.

[ SR o0& GKS
Institute for Disaster Management (INGC), a
scientific study on the potential impacts of climate
change in Mozambique was conducted (INGC

! Intergovernmental Panel on Climate Change.
2012.Special report on managing the risks of
extreme events and disastersadvance
climate change adaptatiofOnline]

Availablehttp://www.ipcc-
wg2.gov/SREX/images/uploads/SREX

All_FINAL.pdf

http://www.undp.org.mz/en/Whatwe-do/Crisis
and-EnvironmetyOngoing
Projects/Strengthening.ocalRisk
Managementand-MainstreamingDisaster
RiskReductionDRR

a2l ' YOAOLY D2@SNYyYSyiGQa

a 2 T Phase A IRGHE00D. This deseArBhNWhich fvds (i &

widely quoted and the first to apply downscaled

R S LJSjinfite cBayige mindelS to MdZanihiglieNfFoRided

the country with significant insight into how
climate change could impact on national
investment and poverty reduction plans over the
coming five to 10 vyears, threatening large
portions of the coastline where development is
taking place and population settlements are
located. It showed that, in Mozambique, climate
change and disaster risk go hand in hand, as most
of the impacts of climatehange would be felt in
the form of the worsening risk, spread, intensity
and frequency of natural disasters.

A second project focused on the identification of
sciencebased solutions to the potential impacts
from climate change. The projed®espondingd
climate change in MozambiqudNGC Phase I,
2009;2012), was organised around three pillars: a
strategy pillar a capacitybuilding pillarand an
implementation pillar

blFGA2Yyl €
The strategy pillarlooked at how Mozambicans
need to prepare for climate change iangts by
2030 from a disaster risk perspective and at what
actions and funding are needed to achieve this.
The capacitybuilding pillar identified the most
effective ways to create the necessarycwuntry
skills and information base for essential research
and education and to facilitate a good science
policy interface. The implementation pillar
identified adaptation measures and costs for
specific high disaster risk, highpact areas
organised around the themes of coastal
protection, early warning, water,agriculture,
cities and the private sector.
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Box A illustrates the key achievements of the findings and outcomes.
project. This is followed by a summary of key

BoxA: Key achievements of INGC Phase I

A detailed vulnerability risk analysis for 11 highisk coastal cities and towns (based on
parameters) was conducted, as was a coarser vulnerability analysis for each kilometre of the e
Mozambican coast (based on seven parameters).

Priority adaptaion measures and costing for the 11 highisk cities and towns were determined
These range from coastal management options and the definition of safe areas to soft and
engineering measures.

An economic rationale of adaptation was calculated for theites of Maputo, Beira and
Quelimane (including net loss averted by 2030 if adaptation measures were implemented, cap
expenditure required over the next five years to implement the identified adaptation portfoli
and insurance proposals for risk traffier), culminating in a city adaptation strategy for 2010 f
2015.

A complete business plan, with costing and legal structures, was compiled for the Centrd
Knowledge on Climate Change, including four core goals (research, advisory servic
awareness/disemination and training), which were established in consultation with ke
stakeholders.

An early-warning water decision support system was developed for the entire Zambezi ba
covering 1.4million km2 (almost double the size of Mozambique), to simulatthe impacts of
climate-induced changes and new water resource developments (such as irrigation projects
dams) on downstream infrastructure and water availability. This system is expandable to ot
river basins.

Early-warning mapping of changes in inudation and risk areas resulting from climate change wi
done for the Zambezi, Limpopo and Pungwe rivers. Measures were recommended and cos
was also done.

An urban flooding analysis was conducted and detailed solutions, with costing, were proposed
a high-risk location in Maputo. This is expandable to other highisk locations.

The firstever O; meters in Mozambique were installed in Caia (Sofala) and Mabote (Inhamban
along with light and CO, meters, to demonstrate the impact of (increasing) grounével O, on
crop yield.

Four commercially viable adaptation programmes were developed in partnership with the prive
sector, each worth US$50 million to U$100 million of private-sector investment over a five/ear
time-span.

Following consultations throghout Mozambique, a national strategy was drafted outlining wh
Mozambique should achieve by 2030 if it is to mitigate the increasing disaster risks of cli
change.

A GeoNode website (mozadapt.org) and an information portal (ingc.dirisa.org) were esidished
where the abovementioned results and related databases are made accessible at varying leve
professionals and the general public.
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Key findings and outcomes

Strategy pillar

A national strategy on climate changieould
aim to protect the environment for future
generations and, at the same time, provide
present generations with security and
protection, which translates into the
prevention or reduction of vulnerability. This
lastmentioned dimension is urgent in
Mozambique and making it subordinate to
the longerterm environmental protection
dimension will have implications for the
D2OSNYYSyiQa

In designing the national strategy, the reality
of the country, its culture and governance
practices, exting capacities and, above all, its
most pressing problems must be borne in
mind. In Mozambique, the greatest impact of
climate change in the coming years will be in
the form of increasing exposure to natural
disasters. Disaster risk management should
therefore be the central pillar of the national
strategy on climate change for the next 20 to
25 years, followed by sectoral adaptation
priorities, mitigation and transversal issues,
such as capacity building and information
management.

The very actionableational strategy on
disaster risk reduction, developed by the
INGC as part of this study and approved by
the Coordinating Council for Disaster
Management (June, 2012) can be
incorporated into the overall national
strategy on climate change. This will be
successful only, however, if crucial aspects,
such as financial and coordination
mechanisms, are defined in a flexible manner
and do not depend on a single ministry or
sector.

The strategy will be successful if Mozambique
allocates adequate and timely prityrto the
funding and execution of the outlined
adaptation. Through the implementation of
the strategy, the participating parties bear

the responsibility of providing the people of
Mozambique with the protection and

SYNTHESIS REPORT

sustainable development that they neéd
this era of climate change.

Capacitybuilding pillar

The demands of addressing climate change
are such that officials and policy makers must
constantly learn and retain information about
an enormous range of topics and issues,
which themselves undergapid change. The
only way in which they can do this is to rely
on concise, clear, reliable information from
various sources. To help Mozambique
proactively build its knowledge base and the

NB & LJ2 y &4 A 0 A fréquirddSnEodnation management capacity,

the Centre of Knowledgen Climate Change
was designed.

Through awareness creation, research,
education and advisory services, the Centre
of Knowledge on Climate Change aims to
enable all Mozambicans to respond to the
risks and opportunities associated with
climate change in austainable manner. A
budget of US$350 000 in the first year and
between US$1.2 million and US$i8lion in
subsequent years would allow approximately
1000 Mozambicans to attend professional
programmes in an optimal ratio of
technologyto-science develament as well as
six to 10 research programmes and four
advisory projects or targeted information
campaigns to be implemented annuallytek
an initial setup phase funded by generic
sources, the Centre should become financially
sustainable within the sp of three years
using project funding and direct revenues
from servicesThe independence of the
Centre envisioned by the stakeholders would
be safeguarded with the enrolment of
independent heads of science and services
and with the setting up of the ppmsed
governance team. The Centre would have a
lean, central office in Maputo and three
additional teams in different provinces.

Underlying all the activities of the Centre of
Knowledge on Climate Change is a weabked
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content management portaingc.dirisa.or9)
for secure information storage,
dissemination, retrieval and discovery (links,
maps, videos, reports etc.) linked to a
GeoNode site (meadapt.org) for the
management and publication of geospatial
and metadata, interactive map buildingtc.
These sites aim to promote broad
collaboration among institutions and will be
accessible to different target groups. The
Centre itself will act as a orstop shop or
platform for citizens, authorities, business
people and specialists to ask questiamsl
find updated knowledge.

Implementation pillar

Based on an assessment of the most
important drivers of risk to coastal erosion, of
hazards and of impacts, an increase in
disaster risk along the coastline is expected to
occur progressively. The consgmces of the
impacts, however, are expected to increase
exponentially.

The levels of coastal vulnerability for 11
coastal cities and towns were determined and
coastal adaptation plans were mapped. The
most vulnerable city is Beira, followed by
Tofu, Pemhb, XaiXai beach, Maputo, llha de
a2l YOALdST t2yil
The least vulnerable towns are Maxixe,
Quelimane and Nacaldirtually all the areas
(from sheltered to exposed locations) below
the +5 m contour line relative to mean sea
level (M$) in these cities and towns are
already highly vulnerable to extreme events
during mean higiwater spring with the low
scenarioof 1 m sedevel rise (SLR) by 2100 or
approximately 0.3 m to 0.5 m SLR by 2050.
Some of the cities and towns witlh average
be highly vulnerable to the impact of climate
change, while every city and town will have at
least several locations that are highly
vulnerable to the impacts of climate change
by 2050, based on the most likely future case
scenario.

% Thename will change once the Centre has been

launched.
3 Designed and set up by the World Ba@ken
Data for Resilience Initiative
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Without intervention,most of Beira is already
at extreme risk of flooding and only the high
area a few kilometres inland to the north is at
low risk. A coastal adaptation plan for Beira
summarises the preferred adaptation options
along each 0.5 km section of the western,
southern and soutkeastern Beira coast.
Existing infrastructure is already too low (in
other words, it excludes SLR) and therefore
needs to be upgraded and maintained as a
matter of urgency. Where possible, new
developments should be located above the
+8 m MSilto offer protection against a
combination of a cyclone at spring tide (with
a +4.9 m MSL reach) with wave sup of +1.5
m ata +1 m SLR. In the absence of
appropriate adaptation measures, critical
infrastructure should be built above the +10
m MSL. @astal development sebback lines
must be (re)defined, seaward of which fixed
structures, such as houses and roads, should
not be built so that they are protected from
the physical impacts of sea storms, wave
erosion and wave ruap.

The city of Maputo, likBeira, contains
extensive infrastructure and development
within the coastal zone that is potentially
subject to climate change impact. The most

R Q h dzNPvulrergbfe areahirf Magltd drthe shobt term

is the approximately 6 km stretch of coastal
road along the beachfrd up to Costa Do Sol,
followed by the eastern part of the port area
where existing infrastructure is already too
low in places for current conditions and
therefore needs to be upgraded and
maintained as a matter of urgency. Planned
coastal infrastructureincludingseawall or
revetmentprotection and coastal road
reconstruction, must be reviewed to takiee
effects of climate changeto account.

The minimum investment needed for
priority coastal adaptation measures for
Beira is in the order of US$27 million and,
for Maputo, in the order of US$50 million.
This includes the costs of soft and hard
engineering measures but not the
management optionsA1l to A4, such as
accept and retreat, and zoning), which
require indepth socieeconomic studies.
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The maximum costs could be tenfold these
values, depending on sigpecific

engineering designs, the chosen technology
and environmental investigation results

e  The mayors of impacted municipalities
must engage to facilitate the successful
incorporation of the neregret priority
measures and other recommendations in
the current and in future strcture plans as
well as privatesector investments. Critical
shorteges of skills and management
capacity within municipalities must also be
addressed. Ongoing climate change
initiatives must furthermore be well
coordinated to avoid confusion and
conflicting recommendations at municipal
level.

¢ Mozambican cities are alrepdosing GDP
through climate change impaéts and
these impacts are set to become more
severe. An economic analysis on the impact
of climate change on the entire cities of
Maputo, Beira and Quelimane (in other
words, not only the coastal areas of these
cities) reveals that the current expected
loss for Beira of approximately US$20
million could increase fivefold by 2030 to
between 5% and 9% of GDFor Maputo,
the current expected loss of approximately
US$50million could increase three to
fivefold by 208 to between 4% and 5% of
D5t ® vdzStAYIlIySQa
climaterelated loss of about US$8 million
could increase to between US$40 million o
and US$45 million by 2030 or to between
4% and 5% of GDP. This expected loss is an
average that can mask the potially
devastating impact of lowdrequency

*Benson, C. & Clal, 2001The impact of
drought on sukSaharan African economies.
Technical paper 401. World Bank; World

events, resulting in years with more
significant losses.

Part of the expected loss for each city could
be avertedthrough the implementation of
adaptation measures. If recommended
measures with a codienefit ratio of less
than 1.5 were implemented, the expected
loss averted by 2030 for Beira would be in
the order of between US$60 million and
US$70million, approximéely US$80 million
for Maputo and approximately US$15
million for Quelimane. Beira could reduce
the economic impact of disasters by
approximately 43% under the moderate
climate change scenario and Maputo and
Quelimane by approximately 37%.

Despite a strog economic rationale to start
adaptation sooner rather than later, the
recommended measures represent very
significant investment. Capital expenditure
investment for coseffective measures for
the city of Maputo as a whole would amount
to approximately U$400 milliorf over the
next five years. Beira would require
approximately US$270 million over five years,
mostly for coastal interventions, and
Quelimane would require approximately
US$40 million, mainly for inland flooding
measures. These costs surpassitipality
and centralgovernment bulgets, and
external and privatesector investment would

AAAAA

Insurable losses are significant in all three
cities of Maputo, Beira and Quelimane,
which would greatly benefit fromisk

transfer mechanisms. These concerndow
probability, highimpact events, as losses
from events occurring with relatively high
frequency could be avoided cost effectively
through adaptation measures. For the type
of hazards faced by the three cities,

Bank. 2005Memorandumc The role of
water in the Mozambique economy
identifying vulnerability and constraints to
growth.
® Corresponding to the modeta and high climate
change scenario, respectively.

® This figure (as for Beira and Quelimane) is

restricted to measures with a cebenefit
ratio of less than 1.5 comprehensive
coastalonly costbenefit analysiss
contained inthe INGC Phase Il repast
coastal protection
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parametric insurance or a combination of
parametric insurance and contingent
financing is recommended. Insurance cost
curves were calculated for different types of
hazards for Maputo, Beira and Quelimane.
Municipalities can use these curves to
determine theirpreferred range of coverage
and deductible, and calculate the total
annual cost of insurance for the cities.

¢ Economic analysis suggests that .
Mozambique, even with the losses from
climate change becoming more severe,
should set its ambition level to curbdses
from climate change to 50% of the current
level. To meet this ambition level,
Mozambican cities should begin a fiyear
investment plan in adaptation measures,
with specific investments tied to avoided
losses from projected adaptation benefits.
Fiveyear plans are proposed for Maputo,
Beira and Quelimane, mapping out the
major priorities for each year to set the
municipalities on the path to halving the
current per cent of GDP impacts of climate
change by 2030.

e The agricultural sector is crucial teet
development of Mozambique. Analysis
shows that climate change poses a threat to
0KS D2gSNYYSyiliQa
double yields by 2020, as the impacts of .
climate change will demand significantly
more’ effort to attain the targeted levels of
yield. As a consequence of these impacts,
climate change is likely to aggravate food
insecurity in Mozambique, putting the
O2dzy iNE Q& STFF2NIia G2

¢ This study shows that, on average, annual
crops lose approximately 5.4% in yield with
eachdegree Celsius increase in average
temperature. The overall projected
reduction for maize by 2040 to 2065 is
approximately 11% of present yield,

"The Strategic Plan for the Rural Sector
Development (PEDSA 2@PD20) demands
a doubling of yield by 2020, in othesords, .
an increase of 100%. Ofimndings
demonstrate that, with climate changan
increase in yield 0f30% by 20@ must be
targeted.

OdzNNEB vy i

although this figure masks higher reductions
in specific areas, such as in the area around
Tete, where up to &tween 30% and 45%
decreases could be expected. The strongest
decreases would spread from the Tete area
towards the Sofala coast and on towards the
south. Yields could further decrease due to
the projected increase in the frequency and
intensity of disastes.

Studies for Mozambique to date have
assumed crop transpiration (water) and
temperature to be the main restricting
factors of yieldWhile these are indeed
important factors, there is another factor
that, in many cases, has a higher impact on
yield levés than water and temperature:
groundlevel Q. Itis, in fact, ground level;O
increase that has the most negative impact
on yield, followed by temperature increase.
Osis released during land burning practices at
the start of the planting season and
adapation measures should therefore
include the adjustment of plantation dates to
avoid a high @concentration, the
development of crop varieties that are
tolerant to high Qlevels, the avoidance of
wild fires and a switch to cold fires to avoid
high NQ emissions and the consequent
production of Q. . )
AUNIUS3IAO LY 02
Water management remains key, as climate
change combined with development and
population growth will increase the demand
for water, which is already becoming less
available. There is a large potential for

_povertty reduction through small

NE RrfigRentiohddnPaindblenartestingdoa 1 @

storage in smallholder settings in seanid

and subhumid areas. The provision 0D00

m? of extra water per hectare per season, in

combination with improved crop

management (dealing ith the G; factor) and

soil nutrient management, could substantially

increase the productivity of smadtale rain

FSR I ANROdzZ GdzZNBE ' yR FI N¥YSI
spells.

The question of how to safeguard water
supply on the one hand and improve early
warning against floods and droughts on the
other hand could be addressed largely by
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improving information systems. A decision
support system was developed for the entire
Zambezi basin, covering Idllion km?

(almost double the size of Mozambique). This
tool can spatially assess the impacts from
climateinduced changes on water supply
downstream and by subasin (and in
catchment areas outside Mozambique), new
water resource developments (such as dams
and reservoir construction or upstream
irrigation projectsiand changes in land use.
WhathA ¥ ljdzSadA2yasx &adzOK
temperature increases by 3° C and

LINSEOALIAGEFGA2Y RSONBIFasSa

easily simulated for any time slice between
1950 and 2100.

The decision support system (using three
general circuldon models) projects an
increase in temperature of between 1° C
and 2° C for the period up to 2050 and
between 4° C and 5° C for the period 2070
to 2100 across the entire Zambezi basin. In
addition, a warming by 1° C will result in an
increase in potentieevapotranspiration by
2.598 across the basin. Precipitation in the
upper regions of the basin, in other words,
upstream of Victoria Falls, is projected to
decrease significantly (by up to 30%).
Downstream of Victoria Falls, an increase in
precipitationis projected, which will lead to
high increases in river discharge, notably in
the Shire River, which is already prone to
flooding.

The decision support system can simulate the
implications of development on water
availability for hydropower under climate
change conditions. This was done for two
projects with a particularly high impact on the
hydrology of the river: the Batoka Gorgenda
upstream of Kariba and the Mphanda Nkuwa
downstream of Cahora Bassa, both expected
to be completed by 2024. The impact of the
development on river discharge is clearly
visible for both periods 2021 to 2050 and

8 This relationship was obtained at e stations in the

Zambezi basinthis rate in increase in potential
evapotranspiration is also scalable for higher
degrees of warming.
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2071 to 2100, with the highest impact in the
high-development scenario during leflow
months, showing almost no river flow at Tete
during a considerable part of the period 2071
to 2100. Under this scenario of climate
change and high development, the planned
operational rules (included in the deani
support system) would clearly need to be
adjusted.

Improvements in hydraneteorological
manioiihl and in the obis&ngtion network,
including data processing and storage, are
edséntialfor Tutkiré ende&vbuys byd S
Mozambique to carry out detailed flood risk
assessments and to plan rivelated
developments. For example, while the
decision support system, combined with
flood modelling, can identify changes in
flood risk resulting from climate change
and/or development, current data
availability does not alle for the accurate
identification of safe areas (which requires
predictions on the depth of flooding).

A separate study on the Limpopo basin
helps decisiormakersto target priority
districts with appropriate preveiative
interventions. The study mappedegh
districts where the combination of social
vulnerability and increased risk in
magnitude and frequency of flooding is
highest. These sdbasins are scattered
around the perimeter of the Limpopo basin
in the westandsouthwest and in the north
east. Sukbasins at risk from the greatest
decreases in flow are located predominantly
in the southwest of the basin; this is also
where the districts with the highest
vulnerability index are located (Massingir
and Chicualacualaddaptation

interventions hereshould focus on
countering the impacts of the projected
decreassin flow. Subbasins with the
highest increase in probability of crop failure
during the OctobeiNovemberDecember
planting season are located in the south
east of the basin.

The private sedr investing in Mozambique
has both an opportunity and a responsibility
to contribute to the building of resilience to
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climate change. A blueprint process for the
climate proofing of investment
opportunities was developed and
successfully tested in a pilptiblicprivate
adaptation project in Cabo Delgadohio-
ethanol, bieelectricity and food production
project). Sistainable investment
opportunity maps were generated to
identify areas that are most suitable for
particular types of land use and investment
(given climate changend that need to be
conserved to satisfy ecosystem service
supply and demand. Adaptation
opportunities were then identified at three
levels,namelywithin company operations
and supply chaingn partnership with
surrounding commuirties, and in
collaboration with the wider community.

A second privateector study put forward
four commercially viable adaptation
programmes (nationwidehat would
have both a high impact on climate
resilience and high relevance for the
private sector, hus providing a
meaningful and realistic opportunity for
third-party privatesector investment. The
selection processtartedwith a strategic
analysis of the Mozambican business
context to identify and map highsk,
high-(investment)impact areas arntlen
went onto costbenefit analyses, barriers
to investment analysis and
recommendations o the facilitation of
implementation. Privatesector partners
were identified for the four programmes
(in the areas of community energy,
composting, micrdinance and
insurance), each with five-yearprivate-
sector investment value in the order of
USs25million to US$0 million).Without

a portion of public funding to undertake
the pilot projects of these first
programmes and without proactive
government supporthowever, the

private sector would not be interested in
making the required investments froits
side, as the costs and barriers would be
too great

SYNTHESIS REPORT

Risksharing and transfer mechanisms on
a local and national scale, such as micro
insurance, insurance and reinsacze,
would provide the meanfor finance

relief, the recovery of livelihoods,
reconstruction, and knowledgef and
incentives for reducing risklo major
insurance playeeurrently has a real
presence in Mozambique. The
opportunity in Mozambique for insurance
companies compared to the lack of
understanding and uncertainty makes
working in the country a difficult
proposition. A stable regulatory
framework and strong governanage
needed if a higher penetration of products
is to develop. Insurers are interested in
participating in a pilot project with a
balanced portfolio of prevention,
intervention and insurance measures,
which could be used to increase
awareness of appropriate climatisk
management.

The costs of using the environment and
natural resources are higher for those who
decide to take on adaptation and the
responsibility for costsvhichhave often, to
date, been consideretb be externalities.
Privatesector investment imdaptation
measures beyond corporate social
responsibility involves lontgrm, proactive
engagement and will take place only if the
overall economic environment is attractive.

Commitment and political leadership at the
highest levels are necessanvibzambiqueis
to be positionedas an obvious target for
foreign investment to reduce vulnerability to
climate changeThiswould require the

setting of ambitious goaksndthe creation of
the necessary competeias and of a
management model involvingumique point
of contact for privatesector investors.

To facilitateshiftingthe investorparadigmof

GodzaAySaa a dzadzdf ¢
GKS t2y3 (GSN)XZ¢
encourage the implementation of adaptation
on land identified as suitabknd available for

investment (after considering climate change

October 2012p 10

G2

i KI

GKS D2 @SNJ




RESPONDING TO CLIMATE CHANGE

IN MOZAMBIQUE

impacts) and proactively invite a selection of
corporateresponsible investors to act as rele

models to others in the sector. To support the

introduction of green technology, the
Government shold ensure covengthe
difference in cost between the installation of
standard technology and that of improved,
energyefficient technology. The legal
framework of the country will need to be
adjusted to align it with the new concepts,
objectives and pdical measures imposed by
climate change, thus offering a harmonious
framework br theimplementation of the
proposed measures and programmes.

Climate change is not about what might
happen at the turn of the centuryit is
urgentnow, as climateelated issues and

SYNTHESIS REPORT

impacts are already apparent in
Mozambigque No-regretmeasuresave
beenidentified for11 coastal citiegand
townsin the agriculture and water sectors
for immediate implementation. The most
effective risk managemenhowever, will
involve the implementation of a portfolio of
actions in determined areas, as opposed to
a singular focus on any one type of action.
The sciencéased coastal protection plans,
city strategies, agriculture and water plans,
capacitybuilding plans and performaac
andimpact monitoring plans offered by this
project provide an opportunity for
Mozambique proactivelio reduce the
vulnerability and exposure of its people to
climate change impacts.
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1: INTRODUCTION

This report aims to inform the Government of
Mozambique, the people of Mozambique,
donors, academics, the business community
and civil society about the achievements of the

LINE2SO0 awSalLRyRAY3
a2l | YOAldzS¢3 | az
by the National Institute for Disaster

Management (INGC) in Mozambique.

The predecessor to this project, INGC Phase |,
determined the impact of climate change in
Mozambique (INGC, 2009). The report was
widely quoted worldwide, including by
international donors, universities and national
institutions, helping to create awareness about
the potential dramatic consequences for
Mozambique and the need for immediate
action and planning. The main Phase | report
concluded the following:

As a result of climatehange, the exposure to
natural disaster risk in Mozambique will
increase significantly over the coming 20 years
and beyond. Temperatures in Mozambique
Y& NAaS o6& |a YdzOK
G2 ce/ 0@ HADnN
Rainfall vaability will increase; there will be
likely shifts in the start of rainy seasons with
wetter rainy seasons and drier dry seasons.
Flood risk will increase notably in the South.
The central regions will be most heavily
impacted by more intense cyclones asda
level rise, as well as drought risk around the
Cahora Bassa area.

Up to approximately 2030, more severe
cyclones will pose the biggest threat to the
coast; beyond 2030, the accelerating sea level
rise will present the greatest danger, especially
when combined with high tides and storm
surges. The city of Beira is already in a very
vulnerable situation, with inadequate coastal
protection for annual return events. Parts of
Maputo, as well as other coastal areas such as

Pemba, Vilankulos and nearby islandre also
already at risk.

INGC Phase I, which ran from September 2009

i 2o Aprilf 281¥, lcdh&ntrate® onyid@riifyind: afid
€l f f SeRigning. duldptatiort SlutianS to lthe €lilhate

change impacts found during INGC Phase I. A
total of 20 disciplines, 16 institutions ant
experts (50% of whom were national) were
involved. The project consisted of the following
three pillars: astrategy pillar a capacity
building pillar and animplementation pillar All
three pillars emphasised the combination of
disaster risk reductio and climate change
adaptation.

Thestrategy pillarlooked at how Mozambicans
need to prepare for climate change impacts by
2030 from a disaster risk perspective and what
action and funding are needed to achieve this.

The capacitybuilding pillar delivered the
following through  wide stakeholder
consultation: a complete business plan for a

—

I & centrelio?knowlegoe dn climadte ahangenearly y R
0 RS LIS y Rarmhd deciigh suppdrEsystiids Zid 2rafning:

a usetfriendly information portal containing all
databases and findgs of INGC Phase | and II;
and a dissemination strategy to help create
awareness on climate change risks for the
Government of Mozambique at all levels and
with the Mozambican urban and rural
population.

Theimplementation pillaridentified adaptation
measures for specific high disaster risk and high
impact areas and started the implementation
of some of these measures. The adaptation
measures are organised around the themes of
coastal protection, water, preparing cities,
building resilience in partnerghi with the
private sector and food security. Cost estimates
for all adaptation options were provided.
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Preliminary key findings of INGC Phase Il were
presented to the Coordinating Council for
Disaster Management (CCGC) on 19 September
2011. The CCGC wateatled by ministers and
chaired by the Prime Minister. The CCGC
recommended that the INGC should
A elaborate, as a matter of urgency,
the national strategy on disaster
risk reduction and climate change
adaptation,
A disseminate the results to different
levels(local, provincial and
national) and transfer the acquired
knowledge to academic institutes
at all levels,
A incorporate the findings of the
study into existing and ongoing
intervention plans at municipal
level,
A establish a centre of knowledge on
climate clange and
A establish a unique point of contact
for investors, for the provision of
information on adaptation
programmes and for the promotion

SYNTHESIS REPORT

of partnerships for cdinancing
adaptation measures.

These action points are ongoing and will be
continued duringthe next project, INGC Phase
11, as full implementation will require additional
funding. INGC Phase III will concentrate on
ownership and implementation. Many
potential solutions and opportunities were
designed during INGC Phase II; the next step is
actual implementation, for which
understanding and ownership of the problems
and solutions by municipalities, farmers,
communities, the private sector and other
groups are a prerequisite.

This report highlights only a selection of the
most important findingsof INGC Phase Il. The
full report will be presented during the end
seminar of INGC Phase Il and the launch of
Phase lll, planned for the third quarter of 2012.
All reports will be accessible through the new
information portal on climate change to be
hosted by the proposed centre of knowledge
on climate change.
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2: PILLAR NATIONAL STRATEGYSNASTEF
RISK REDUCTION ANDMATE CHANGE
ADAPTATION

ol t i s better

t @ INGC, Mlazambiguet han t o

dure.é

Mozambique has a wigunctioning disaster
risk management system at various levels,
which will serve as the basis for the national
strategy on disaster risk reduction and climate
change adaptation.

The global and national reality, however, shows
that the framework fornatural disasters and
their impacts on the lives and welfare of
communities is changing and making way for
the emergence of a framework on a larger
scale, thus demanding a response on a larger
scale.

The national strategy on disaster risk reduction
and cimate change adaptation outlines the
visionand mission guiding principleobjectives,
actions and resources necessary to increase the
resilience of citizens and communities to deal
with the impacts resulting from climate change.

Thevision as presentedy the strategy, is for
a2l I YOAldzS G2 0S02YS
elevated alert levels and awareness of climate
change by citizens and communities, whereby,
as a result, the risk of exposure to vulnerability
is minimized while the country as a whole
benefits from the development opportunities
offered by international solidarity around
Ot AYFHGS OKIy3aS¢o
Themission2 ¥ (i KS
OF LI OAGLE GS

Aa0NF GS3e

The guiding principlebehind the strategy is
Gt NB@SylAz2zy La
the motto of the INGC.

The five pillars of the strategy are

0]

(if)
(i)
(iv)
V)

preparing and enabling people,
capacitybuilding and institutional
coordination,

planning, budgeting andrfancing,
communication and information and
building resilience in partnership with
the private sector.

Six of the key objectives of the strategy are

(i)

(ii)

(ii)

al

(iv)

A a

(v)

. S0GSNI ¢ KI nfost/ atzNiS érdas ddk AaO Hewetad

within 20 years, to reduce (by 15% to
20% of the 2012 baseline) the levels of
vulnerability of those urban and rural
communities most exposed to the risks
and impacts of climate change,

within 10 years, to produce and
disseminate quality knowledge of
international standard on climate change
and adaptation strategies for disaster risk
reduction,

within  five years, to enable all
corimuning<inNdgh disagteii iék areas to
respond with local means and resources
to the challenges posed by climate
change, in particular with actions of
prevention, risk  reduction and
emergency response,

within five years, tgrepare the country
to function in a coordinated and
articulated manner at sectorial and

GeirigoriallaMsBanithéNtinsvergaRsubject
LIS2 LX S F2NJ I Ol af2dimate Gichdnge f dndNBisadldr Zigkl f S & @

management,

within five years, to prepare cities in the

Ffaz2
dominated by adaptation to climate

change and
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(vi) within five years, to bring the private
sector to contribute meaningfully to all
national efforts of adaptation, including
to the planning and implementation of
investments and to the financing of
adaptation and disaster risleduction
activities, where the ains to ensure that
all newly approved developments
explicitly include (100%) climate change

response measures.
Seven of the key activities of the strategy are

0] promoting and increasing concrete
projects for disaster risk reduction
through climate change aghtation in
various provinces as the country gains
the capacity to conceptualise and
implement the required type of
actions,

establishing a centre of knowledge on
disaster risk reduction through climate
change adaptation and providing the
country with theskills and evidence for
decisionmaking on effective
adaptation actions by 2015,

within five years, providing local
committees for natural disaster
management in highisk, highimpact
areas with the capacity and equipment
to respond to natural disasters
aggravated by climate change,
including adherence to regulations,

(ii)

(i)

(iv) within 10 years, ensuring coordinated
action by the different community
committees established under various
legislations on land and other natural
resources, jointly with the sector
responsble for rural development,
through the promotion of consultation
forums, including adherence to
regulations,

by 2015, operating, quality controlling
and maintaining an interactive eafly
warning decision support system and
information portal for all metada,
research and reports related to climate
change and disaster risk reduction,

by 2015, implementing insurance
programmes for the risk transfer of
certain categories of disasters and

by 2020, implementing city strategies
on climate change adaptation for
disaster risk reduction in at least three
coastal cities.

v)

(i)

(Vi)

The budget required to implement the national

strategy on disaster risk reduction and climate

change adaptation over the first five years

(from 2012 to 2016) of its 2pear lifespan is in

the order d U$$324 million, broken down in

Table 1 below and further detailed in the

strategy document annex. An operational plan

has been drafted to start the implementation of

GKS &adN)GS3ez OFffSR GKS
hgySNEKALI YR LYLX SYSydal Ga

Table 1. Strategy on disaster risk reduction and climate change adaptation: Firyetréoudget

Sl AD BUD OUSAND US$
2012 2013 2014 2015 2016 Total

I:  Preparing and enabling people 37 140| 52 750 53450 63 300 73 300| 279940
Il:  Capacitybuilding and

institutional coordination 2310 3035 3005 4725 4450| 17525
lll:  Planning, budgeting and

financing 425 950 930 930 930 4 165
IV: Communication and information 420 850 1145 1740 985 5140
V: Building resilience irpartnership

with the private sector 850 1960 2530 5530 5330| 16200
Monitoring and evaluation 200 300 300 375 520 1695
TOTAL 41 345| 59 845| 61 360 76 600 85515| 324 665
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Institutional arrangements

The current institutional arrangementgor
dealing with the impacts of climate change lead
to parallel decisionomaking through two
councils, namely the Sustainable Development
Council (CONDES), on the one hdodglimate
change and the environment), artdle CCGC,
on the other hand for climate change and
disaster risk). Thisan result in contradictory
decisions being presented to the Council of
Ministers andthe President of the Republic,
and there is no formal system in place to
prevent this.

Worldwide experience andominant literature
hold that climate changeentailsthe following
four categories of challenges and actions:

A Environmental protectiopwhich
emphasises low carbon development
through mitigation

A Scientific research arttie forecasting of

events and impacts arising from climate
change

Disaster risk management

Adaptation (how economic and social
activitiescanbe realsed under
conditions caused by climate change,
other words the prevention of negative
impacts caused bgxtreme natural
phenomenaon economic and social
activities.

A
A

While there is interconnectivitgmongthe four
dimensions, the three &-mentioned
dimensions (the forecasting of events and
impacts, disaster risk management and
adaptation) are regarded dseingmore linked
with the issue of vulnerability reductionthe
first dimension (w carbon developmenand
mitigation) deabk with the avoidnce of
stagnation or regressionin the economic
growth of a country (employment generation,
consumption levels, uplity of life, clean energy
andenvironmental balance

Depending on the context dhe country, one

dimension may be revealed or associated with
two or more of these dimensions. What is
essential is the reality of the country, its culture

SYNTHESIS REPORT

and governanceractice,its existing capacities
and, most of allits most pressing problems.

In Mozambique, where it is known that climate
change impact wikxposethe countrymore to
natural disaster risk in the coming years,
disaster risk managemestiouldbe the central
pillar of the national strategy on climate
change at least in the coming 20 to 25 years.
The strategy could contain four pillars: disaster
risk management, adaptation, mitigation and
crosscutting issues.

The proposal of any institutionarrangement
shouldtakethe followinginto consideration:

A Both disaster risk management and
environmental management as well as
adaptation and mitigatiorare already
being implementedn Mozambique. In
some of thesespheres, the country
serves as an exartgfor many other
countries particularly inadaptation and
disaster risk management)

A Theabovetherefore impliesthat
practices, institutions and structures are
alreadyin place and functioningnd are
dealngwith these issues, albeit with
deficits in erms of capacity and
coordination

A The issue of climate change is not limited
to environmental management or to
disaster risk management

A In the Mozambican legal and institutional
framework (CONDESCGC, CESe
Technical Secretariat for Food Security
and Nutrition [SETSAINCCSSSB etc.), by
law andin practice acoordinatirgrole in
respect ofthe actions demanded by the
national strategy on climate change does
not exist.

A look at the orgasation and functioning of
the Governmentin respect of the abve
mentioned four pillars suggests the following
distribution of responsibilities and mandates for
the coordinating entities (inteministerial
councils and commissions) and sectoral
ministriesfor the objectives envisaged in each
pillarto be attained
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Table 2: Distribution of responsibilities and mandates

Pillar

Objective

Components

Government
coordinating

Institu-
tional

Key actors

level

leader-ship

Disaster risk Decrease loss in human lives, goods and Prevention CCGC INGC INGC
management infrastructure through disaster risk and Evaluation of damage and Citizens and communities,
vulnerability reduction. loss including community leader:
Evaluation of risk Local governments
Protection of infrastructure Municipalities
Protection of people and MMAS/INAS
goods MINED
Social action MISAU
Municipal management Academics
Organisation and enabling SETSAN
of communities MIC
Education and preparation Private sector
of new generations NGOs
Public health
Food and nutritional
security
Commercial activity
Adaptation Optimise the production and management of natural Agriculture CES MPD MINAG
resources and the building of new infrastructure facing Fisheries MOPH
the impacts of extreme natural phenomena. Water MTC
Public Works MITUR
Transport and ME
Communication MINAG/DNTF
Tourism MITUR/DNAC
Energy MICOA
Mining Agents of productive sector

Forestry and Fauna

and infrastructure (public
and private)
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Government

Institu-

Pillar Objective Components coordinating tional Key actors
level leader-ship
Mitigation and Reduce and avoid damage to the environment due tq Environmental Management CONDES MICOA MICOA
low carbon human activity. Land Administration MINAG/DNTF
development Land Ordening MICOA/DNAPOT
Productive sectors (public and Agents of productive sector
private): agriculturefisheries, water, and infrastructure (public
public works, transport, tourism, and private)
energy, mining, forestry
Crosscutting Increase the capacity of the countryflrecast Scientific research CNCT MCT INAM
issues phenomena and impacts resulting from climate chan{ Information management and MINED Centre of Knowledge on
adequate technological means and resources, and | dissemination Climate Change)
information and knowledge. Transfer of technology CNCT Universities
Planning and budgeting for climate ACM
change INIA
Policies and legal frameworks CNES MPD

Financing and negotiation

Min. of Justice
Min. of Finance
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A practichle and implementable mechanism stant) from what already exists and accepted by all
partiesis needed The current lack of a body or mechanism for operational and financial catiain
should be addressethrough the adoption of a mechanisrthat goes beyond a ministerial level or
sector and that represents high political commitment, flexibility, completeness of scope and
acceptability (consensus), technical ability and impartisdtyards directly benefiting sectors.

Such a mechanism could be the existing Hstitutional Group for Climate Change, which could be
institutionalised by law passed by th€ouncil of Ministersand eventually renamed athe Inter-
Institutional Technial Secretariat foClimate Change (STIIME)couldconsist ofnational directors and
other senior officials of the ministries and key institutions, sucthadNGC, INlAandthe Institute of
Meteorology (NAM).

To give it high political significanaad, at the same timeemphasse the centrality of the dimensions of
environmental management, risk managemeand development planning and budgeting for climate
change, the STIIM@uld be chaired by theinister responsible for the sector of environmeassisted
by twovice-presidents, thadirector-general ofthe INGC and aationaldirector from the MPD.

Each of the four pillarsould represent avorking group withinthe STIIMC, coordinated byreational
director from theministry with a leadership ffe in the pillar, whereby crossutting issues could consist
of various groupsncluding research and technology transfaolicies and legal refornandfunding and
negotiation, whichcould be coordinated by mational director from theministry with a €adership role
in the pillar.

The STIIM@ould have ageneraltechnicalboard with the following functionsthe coordination and
technical guidance of the implementation procesg development of proposals and implementation
plans,the assessment and approval of projects to be implemented and funded uhddENMC, and
the monitoring of projects implemented withithe ENMC. The STIIMGuld therefore be responsible
for ensuring the receipt and use of funds derived from multilateral mesnas and agreemenisnd
earmarked for the national strategyror this purpose, a dedicated accowatuld be opened and
institutionally based in MPD or MF (as decided by the Governimiandugh which the STIIMG@uld
manage project funding. In this waphet STIIMC and the climate change acca@ouotd work together as
the implementing entity of climate change projectslie light of international multilateral conventions
and agreements. This financial arrangemenould applymainlyto the multilateral fund andwould not
exclude the existence of other accounts or channels.

The financial mechanism proposed here is an alternative to the mechanism proposed by MICOA in the
context ofthe ENMC It has the following advantages:

A It is not an institutionatied or customied fund asis the casein respect ofFUNABthe
financial sustainability of which is questionable

It capitalises on the momentum generated at GIIMC level, including the work relationship
created andit consolidates the spirit dhe institutional coordination that is needed for a
successful strategy

It is staffreadyfor operation and does not need strengtheniriig capacity or reform

It entails less management aridwer administration costs

It isamore attended, participatory, tnasparent, flexible process without red tapié does

not need any order to deliberate or analyse any proposal for funding)

Both the technical coordination mechanism (STIIMC) and the fund (single account) comply
with the impartiality required for the sects implementing ENMC proposed actions

>\

>\ >\ >\

>\
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A It facilitates information and data systemstion, including on projects and funding
A Neither the fund nor the strategy itself ha an owner since theyboth belong to the
country.

Figure 1 illustrates the lines ofsupervision and communication in the context of the proposed
institutional and financial arrangement.

CABINET

Other councils

mmmm CONDES CNES, CNEST, etc

Ministries
(National Directorates and subordinated
dependent/controlled institutions, etc.)

Unique account
for
Climate Change

STIIMC
Working Group

Mitigation _ : Research
and Policy and Adaptation Funding an Information Disaster

development Legal for and technology and risk
of low carbon Reform development negotiation T communication management

Strategy target, stakeholders and agents of implementation: Ministries with own responsibilities,
Institutions with own responsibilities (INGC, INAM, INIA, etc.), Academy, Education Centres, Health
Centres, Local Governments (at province and district level), Citizens, Local Communities,
Municipalities, NGOs, OCB, etc.

Figurel: Proposal forristitutional and financial arrangements for dealing with climate change
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Proposedccommunication, supervispand financial structure of the national strategy dimate change
in Mozambique

The Council of Ministers, in its capa@ty the coordinator of economic and social activitieguid
provide strategic and political guidance ohet implementation process. The consultation and
coordination bodies of th€ouncil of MinisterSCONDES, CCGC, CES, @NENCT) wauld continue,
each in itsown sphere, to produce consensus and eslfor the Council of Ministersn the best ways of
implementing and financing activitiemd of introducing reform at policy and legal levels. Eaduld;

for its pillar, coordinate the processtbe implementation of the national strategy. Thenistrieswould
follow with their national directorates anuhstitutions including those with specific functigreich as
the INGC or INAM.

The coordination of implementation and fundimgould be undertaken by the STIIMC, consisting of
national directors and other senior officials of the ministries and key institutions, suble BGC, INIA

and INAM. The STIIMC would be chaired by a member of the Goverrnhgenirister responsible for

the environmerdl sectoj and assisted by twace-presiderts, the director-general ofthe INGC and a
national director from the MPD. To give it wider scope, the STIIMC would have, as permanent guests,
representativesrbm the academythe private sector and civil society. For specific tophes STIINC

would hae, as special guestspmmunity representatives and development partners in Mozambique.
The STIIMC would work with a dedicated account for climate change bakedRD or MF.

Each of the four pillars would representwarking group within the STIIMC, wh the crosscutting
working group represented in several. The working groups would be coordinatethbgrel director
from theministry with a leadership role in the pillar.
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3: PILLAR II:
CAPACITBUILDING AND AWAREMNE

OEducat i onpowesul viespen whichydu can use to change the worlild Nelson Mandeld |

The components of capacibuilding and awareness creation are organised around the establishment
of a centre of knowledge on climate change, with the overall vision of strengtipeh@a capacity of
Mozambicans to deal with the risks and opportunities presented by climate change.

Figure 2 summarises the mission and key goals of such a centre of knowledge on climate change.

eThe Center’s Mission should focus on its key goal — Preparing People -
and reflect the full range of activities

Key goals for the Knowledge Center

JXP— Progressively develpp awareness to cllmate
building change and adaptation in public and private

L sectors as well as in the general public
Mission statement - T

= Become the one-stop-shop for all data and
research on climate change in Mozambigque
by analyzing and clarifying all existing data

To enable all Mozambicans to and studies
respond in a sustainable manner to * Promote and develop research on end-to-
risks and opportunities associated end adaptation solutions, feasible on the
with-climate variability, thereby Mozambican context, integrated within the
protecting our country for future national adaptation program, and based on
generations through effective clear needs of stakeholders
. communication and the provision of T
solid, science-based advice and

® capacity-building ®

= Develop a cadre of Mozambicans trained in
climate change adaptation with a mix of
academic and professional programs

= Influence decisions that promote the
Advisory country's adaptation to climate change in all
sectors of the society

Figure 2: Mission and key goals for the Centre of Knogéedn Climate Change

The demands of addressing climate change are such that officials andpakeys mustonstantly
learn and retain information about an enormous range of topics and issues, wimigrgo rapid
change. The only way in which they canthlis is to rely on concise, clear, reliable information from
various sources. A centre of knowledge on climate change would providiefthimation in an
organised manner, answer questions from all user groups, undertake resaagchprovide training
programmes.

° Nelson Madela Centre of Memory, South Afric2003.Available:
http://db.nelsonmandela.org/speeches/pub_view.asp?pg=item&IltemID=NMS909&txtstr=education%?2
0is%20the%20most%20powerful.
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Figure 3 shows the key design features of such a centre of knowledge on climate change, obtained
through wide stakeholder consultation, as detailed in the main INGC Phase Il report.

Key design features for the Mozambican Knowledge Center

Key elements

ﬁ ' * Toenable all Mozambicans torespond in a sustainable mannerto risks and opportunities associatec
Mi n

with climate variability, thereby protecting our country for future generations through effective
communication and the provision of solid, science-based advice and capacity-building

* To become an international role model through expertise in climate change adaptation and
disaster nsk reduction, with a practical approach forimpact on the society, through outstanding
co-ordination of climate change-related applied research, mind-changing awareness raising
campaigns, practical education programs, and distinctive advisory services

* Govemance by 3-people autonomous management team, overseen by a Supervisory

Board and supported by two advisory boards (the Scientific and Pedagogic Council, and

Customer and Stakeholder Sounding Board) plus a network of (inter)national partners

» Center should be an organization with ~10 to 13 people, with two core areas: Research
Co-ordination and Project Management, the latter being responsible for all extemnally
oriented functions: education, awareness-building and advisory

* Awareness and to some extent advisory activities are to be performed by center staff,
research and education are to be coordinated by the Center's management, but
conducted mostly by external resources (from partner research institutions)

» Afterinitial set-up phase of 6-12 months (in which total cash costs should amount up
to ~350.000 USD), the center begin generating revenues trough tuition, advisory

Financial plan fees, spedfic funding for research projects and government payment for specific fees

(e.g. awareness), and tend to be financially autonomous in time (2-3 years after set-

* Five key activities on the critical path: (i) funding; (i) create govemance

committees and councils; (iii) nominate the management team:; (iv) create the
Implementation plan legal charter and institutional framework; and (v) negotiate longterm-strategic
partnerships

Figure 3: Blueprint for the Centre of Knowledge on Clin@tange

Figure 4 summarises the proposed governance structure. Stakeholder consultation afuialogse
analysis provided input into the envisioning of the centre of knowledge on climate change as an
autonomous and independent centre to ensure adequate perforreanver crosslisciplinary and
crossfunctional activities. To enable a quick stag and reduce costs in the short term, stakeholder
consensus was reached at the technical level that the centre should be hosted by the President of the
Academy of Scienced Mozambique under the tutelage of the Minister of Science and Technology. The
independence of the centre, in line with its terms of reference and best practices, would be safeguarded
with the enrolment of independent heads of science and services atid thé setting up of the
proposed governance team. Institutions such as the INGC, INAM, the Ministry of Coordination of
Environmental Affairs (MICOA), the Ministry of Agriculture (MINAG), the National Directorate of Water
(DNA) in the Ministry of Public W and Housing would all be considered clients of the centre. In
terms of physical premises, the halndspoke model was preferred, with a lean, central office in
Maputo and three additional teams in different provinces.

October 2012p 29




RESPONDING TO CLIMATE CHANGE

IN MOZAMBIQUE SYNTHESIS REPORT

o The governance model should ensure participation of all relevant
Entities 4 Primary Role

¢ Secondaryrole

Entities
Ministries Institutes Universities Civil Private Internatio
(MAE, {IMAM, (UEM, Society!  Sector! nalR&D
Role description MICOA, MCT) INGC) UCM, ...} groups
* Maonitoringand approval of strategic "
decisions (annual budget and activity _.v‘ sl i
plan, major projects) b4 »
. » Daily decision making and definition Ma ent by independent t to be inated by
Executive of recommendations on strateqgic nagem 5 pe q B(H;I’d
Management decisions (for Supervisory Board L=
approval)
P— * Manitoringof research andteaching 4 | J | ]
o Scientific : ¥ P i - oo
S and programs and advisory on P Y 4 iy v 'y
2 - -
S peda ic educational curricula andresearch
a3 o themes
R
2,, Customer -Adyisoryon center prionties (given { 4 4 g
Z and national needs) andstrategyfor V s i i
= Srakeholder awareness-building and advisory

projects

* Direct participationin research and { { i
Partners education programs, including 1 - -
interchange programs (for v v v
international partners)

1 Through nominated representatives
Figure 4: Governance model fane Centre of Knowledge on Climate Change

The Supervisory Board (1A) would be the core body in overseeing the activities of such a centre of
knowledge on climate change, meeting twice a year. The Executive Management team (1B) would be
independent and sféed with highperforming individuals in their fields. The Advisory Councils (1C)

g2dA R &dzLLl2 NI GKS OSyidiNBQa OGA@GAGE yR LIIYyyAy3

The centre of knowledge on climate change would have the following four goals: awarais#sg;
scientific research; education and training; and advisory services. Short antélongctivities have

been defined for each of these goals in order to reach clear, measurable targets, as outlined in Figure 5.
Three training modules have been Wwed out, which, once the centre of knowledge on climate change

is legally established, could be among the first activities to start.
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Awareness Building

= Begin a multiyear nationwide public
awareness campaign, starting with moist
vulnerable cities focusing on impact of climate
change for people, desired prevention and
reaction behavior

Meet with top 100 companies (prioritized by
size and vulnerability) during the first year to
bring key impacts of climate change for the
specific company sector

Launch online portal with simple messages
and key climate-change related data

Research

= Launch multi-disciplinary
research projects focused on
end-to-end adaptation solutions
by sector of the economy

= Order of approach to each sector
should be based on relevance
O and vulnerability
= At least one research project for

one sector should be launched in
first year (chosen between
municipalities, agriculture or

energy)
Education
* Launch three professional programs on the
first year
— Training program for municipal plannj Adwsory ) .
staff * On the short-term, buildad-hoc advisory

— Training program for managers on
agricultural sector
— Cross-sector training on climate change on
coastal and urban infra-structure
protection
* Design Master on climate change adaptation
during 1st year of knowledge center

teams on response to requests arising from
awareness campaing

SYNTHESIS REPORT

“Now | understand
the climate change
risk that Mozambique

Awareness-raising

Research

faces”

- Member of general

* Make 30% of population aware

—— of 3 climate change

consequences in 2 years

public

“I feel capable of
making climate
change projections
and conducting

O

= Generate 50 quotes
to scientific articles in
international climate
change magazines< =
in 5 years ]

“The Knowledge
Center generates
great climate change
insights for
Mozambique. | would
love to work there”

- Climate Scientist

research”

incorporate climate
risks into our
planning process”

S\

Training
- Graduate student l\x Graduate ~30 new
Master students in

training programs per
year in 5 years

climate change issues =
“I feel well-equipped in 5 years
to help my * Provide more than 300
government agency people with short .

Advisory services

Spend more than 30% of
researchers time on
advisory services
Generate 50%+ of the
center costs through
advisory in 5 years

<t

“They cracked our
key climate-related
problem and now we
are ready to
implement”

- Development NGO
program manager

- Ministry employee

Shortterm activities and clear, measurable targets set for each of the four gaidle Gentre of
Knowledge on Climate Change

Figure 5:
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In terms of the financial structure, the centre of knowledge on climate change would be designed in
such a way as to guarantee its financial viability with minimal government or donor support, while, at
the sametime, guaranteeing higiquality performance. The key principle to achieving this financial
autonomy would be to develop a flexible structure, with funding decided on a prbyegtoject basis

and with projects being developed leveraging on external $tafh partner institutions. Naturally, in

the startup and buildup phases, financial autonomy would not be entirely possible. As a refteftan

initial setup phase funded by generic sources, the centre should become financially sustainable with
projed funding and direct revenues from services within the space of three years. Figure 6 shows the
pro forma profitandloss (P&L) statement, with the first stable year in 2014 based on a certain scenario
of annual activities by the centre.

Proforma P&L Statement ESTIMATES

‘P&L Statement (thousand USEIJ 2012 2013 2014 2015 2016
Revenues
Project Specific Funding
Research ~30 ~188 ~400 ~430 ~430
Awareness ~60 ~258 ~310 ~310 ~310
Direct Revenues
Tuition ~15 ~120 ~308 ~330 ~330
Advisory Fees ~33 ~193 ~410 ~440 ~440
Generic Funding ~205 ~400 ~75 ~0 ~0
TOTAL REVENUES ~343 ~1.163 ~1.503 ~1510 ~1.510
Costs
Personnel Costs ~140 ~400 ~403 ~410 ~410
Rent, utilities and equipment ~45 ~100 ~100 ~100 ~100
Project-related costs (travel, etc)) ~30 ~130 ~160 ~160 ~160
External staff ~105 ~525 ~840 ~840 ~840
Other setup costs ~23 ~8 ~0 ~0 ~0
TOTAL COSTS ~343 ~1.163 ~1.503 ~1510 ~1.510
NET PROFIT/ILOSS ~0 ~0 ~0 ~0 ~0

Figure 6: P&Lstatement for the Centre of Knowledge on Climate Change, based on a scenario by the second
year, of four large and six small research projects, four advisory studies and 1 000 peogliegtt
professional programmes

A slower evolution scenario would letada downward adjustment of the P&L statement and a later
first stable year.

Underlying all the activities of the centre of knowledge on climate change would be daseh
information portal and a Gédode sité®, which would make all metadata and output§ the INGC

climate change projects of Phases | and Il and of the future Phase Il accessible and provide tools for
data sharing (Figure 7). Different user groups (such as scientists and the private sector but also children)
would have different accessvels, depending on their needs. Key eavlrning staff would have access

to an interactive decision support system that, for example, simulates river discharge based on climate
change and upstream development scenarios and that contains flood hazardignahd vulnerability

and impact mapping.

10 Designed and established INGC Phasebly the World BankOpen Data for Resilience Initiative
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3 I N’ ' SiteMap  Accessibiity  Contact
RESPONDING TO CLIMATE 5 | 4
— [Searchsite ][Q search]
/ . CHANGE IN MOZAMBIQUE
A

Home

lLogin Name

Welcome to the Portal of the Centre of Knowledge on Climate Change in Mozambique

Work in progress (Click the links) or type in a KEYWORD into the ‘SEARCH SITE" box located in the top right hand corner of this page
Password

About Us Tutorials Help
[ FLogin = = DocuStore o>
e Preparing Cities Bepsitr S
2 3 = e
Focus on Maputo, Beira P (inctpnas, :
2 New user? and Quetimane 1

M
seicawins RIS Avart) Interview | [

Coastal Adaptation
Options

Extract from Theme 2: Coastal protection
(Report by ATheron, CSIR)

METADATA

Hazard Awareness For use by Researchers

List of websites regularly

monitored by CENOE for hazards Kttt

Decision Support Tools

Agriculture y Atias

B v ’/

Crop Y Interactive maps ; Water DSS;
Geonode

(Content to follow)

Recommendations
Prioritized adaptations for coastal cities
Extracts from Theme 2: Coastal protection:
Beira ; Inhars

Send this — Print this

Skin by menttes. Original Design by sdworkz. Modified by WebTide.

Login Register

Figure 7: Information portal forthe Centre of Knowledgm Climate Change on disaster risk reduction and
climate change adaptation accessible to the public and other user groups, with varying levels of
authorisation

Storylines were developed through the Google Earth platform to help guide viewers through project
results, from understanding climate risks and vulnerability to identifying adaptation measures and
mainstreaming response. The site aims to promoteath collaboration among institutions and
integrate various information initiatives. The branding of the site will change when its management is
taken over by the centre of knowledge on climate change. The portal is still in draft form and should be
publidsed in the third quarter of 2012.
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Box 1:  The Centre of Knowledge on Climate Change would provide easy access to climate change infor
and answers to key questions for all interested parties. The following are some examples of suc
guestions:

What is the projected impact of climate change on Northern, Central and Southern Mozambique k
2030 and 2060 in terms of water availability, agriculture, floods, droughts, cyclones and dewel
rise?

What are the threats to food production and what aréhe solutions?

Do we continue to encourage droughtesistant crop development in, for example, the Limpopo
area? Where else should we encourage this? Given climate change, do our agricultural plans
make sense?

Given our population growth and increasig demands on land and water, how can we increase
agricultural yields under conditions of less water availability, more saline intrusion, highg
temperatures, unpredictable rainfall, less fertile soils and more erosion?

How do we protect this part of thecoast? What do we add to our provincial and municipal
planning? Where are we most at risk in our city? What is the magnitude of the problem?

What can we do now to protect our city and citizens? What standards should we apply?

What should we do in the nexffive years to protect our city and develop opportunities?

If three to four events occur simultaneously, what (additional) eanyarning and response
mechanisms should be in place to deal with them? How can we better forecast such events?

How do we know if our investment is safe? What is the needed investment to ensure adaptation
climate change in priority highrisk, hightimpact areas and what role can the private sector play i
this investment? How does the (¢ financing of adaptation measures help prate-sector companies
to achieve their strategic aims? What are the barriers to sustainable investment and how can
Government of Mozambique facilitate such investment?

Where do we want to be in 10 year so6 t Climae
change and benefiting from opportunities that this creates? What should be the main pillars a
plans on which response to climate change should be based? How can we encourage sustaing
investment in Mozambique (in the north, the south and theentre) to ensure adaptation to climate
change? How do we inform and prepare people at community level for future climate change
What are their questions and concerns? What performance measures should we put in place for|
these adaptation measures? Howan we avoid skills, information and facilities being lost throug
over-dependence on single individuals and disorganised databases scattered across spat
separated institutions?

If I have a question related to climate change in Mozambique, where dga? How do | know what
other countries are doing to prepare for this type of risk? What is Mozambique doing in terms of, f]
example, research, adaptation and policies? What is the Government of Mozambique doing?

If I want to learn how | can incorporate limate change risks into my planning, where do | go?

If I want to include climate change in my studies and career, where do | go?
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4: PILLAR HIMPLEMENTATION OFAPTATIORN

The third pillar of INGC Phase Il project measures forcoastal protection(lll a); the
concerns the identification and costing of economic rationale for the immediate start of
priority adaptation options in highisk, high preparing citieqlll b) for climate change; key
impact areas so that implementation can start adaptation measures foboth water (Il ¢) and
as soon as funding is made available by the agriculture food security (Il d); and the
international community and the G:ernment potential ofengaging the private sectgHl €) in
of Mozambique. The sections that follow climate change adaptation in Mozambique.
outline five specific themes: key adaptation

Figure 8: Nacalaarea, 2011: Example of infrastructure at high risk of coastal climate change impacts
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4.1 THEME Il A: COASTAL PROTECTION

| 01t is not only for what we do that wedMoige hel d re

a2l | YOAIldz§Qa patitulary vdinerable 16 She &xpected impacts of climate change
because of its vast lodying coastal plains with deltas and soft, erodible sections, its high population
concentrations in close proximity to the sea, its poverty, its low capacity to ddfdérastructure, its
inadequate and ageing coastal defences and its susceptibility to cyclone adtivdtycombination of
extreme events, in other words, sea storms occurring during high tides in conjunction wigvektdse
(SLR), will have by farelgreatest impacts on disaster risk in Mozambigue and will be the events that
will increasingly overwhelm existing infrastructure (Theminal, 2010). In Mozambique, some 7.7
million people live in coastal districts

The most important drivers of rigk coastal erosion and flooding are waves, tides, SLR and increased
storminessBased on the assessment of these drivers, hazards and impacts (INGC Phase Il, 2012), it is
expected that the increase in disaster risk along the coastline will occur pragtgs3ihe consequences

of the impacts are, however, expected to increase exponentially.

The coastal protection study determined the levels of coastal vulnerability of and the potential impacts
of SLR and more extreme weather events on the following Iirisg cities and towns along the coast:

t 2y i RQhdzZNET aXalldack kTefl/Barkaf Makixe/lnHarkbane; Vilankulos; Beira;
Quelimane; llha de Mozambique; Nacala; and Pemba. Specific implications for tourism and industry in
each of the 11 locatiws were identified and recommendations were given on the interventions needed

to protect people and infrastructure from the increasingly extreme weather events and SLR.

DAGSY AGa LRGIGSYGAIFt AYLI AOFGAZ2Yya T2 MNG@PRPhade Yo A lj dzS ¢
coastal protection study was peer reviewed by national and international experts in an exercise led by
the Academy of Sciences of Mozambique.

SLR and coastal flooding scenarios

In order to quantify hazards and find ways of reducing risksdamiving practical adaptation measures,
it is necessary to forecast the coastal response and severity of impacts. To this end and given the lack of
historical data and information along the Mozambican coastline, three scenarios were defined to
establishthe hazard levels at specific sites in terms of possible flooding due to
A extreme inshore sewvater levels, resulting in the flooding and inundation of 4ying
areas,
A changes in cyclone characteristics, winds and wave regimes, resulting in direct wave
impacts,
A the coastal erosion and undscouring of, for example, the foundations of structures
located at the sea front,
system complexities, thresholds and nlimearities related to, for example, sand
transport and

>\

' Source INE. In 2007, 869,754 people lived in coastal districts: 3,036,787 in the South (63% of the

LINE GAYOS&aQ LIRLIzZ FGA2Y 0T HInpHIcoy AYy GKS /SyGSNI 6o
b2NIK oom: 2F GKS LINRPGAYOSaQ LI Lidiof 2%Abg 0d2dhe! & & dzY A y 3
total population living in coastal districts will be approximately 7,695,170.
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A a combination of extreme events, such aastorms during high tides plus SLR.

The three SLR scenarios are detailed in Annex 1, as are the consequences for the cities of Maputo, Beira
and Pemba in terms of the vulnerability of infrastructure situated below certain elevation levels (+5 m,
+8 m anl +10 m relative to mean sea level [MSL]).

The implications of the low, medium and high SLR scenarios were mapped for the cities and towns in
the 11 areas shown in Figure 9 to obtain flestel identification of the low, medium and high hazard
areas in hese cities. Figure 9 shows that virtually all areas (from sheltered to exposed locations) below
the +5 m contour in these cities are already at risk from the low flooding scenario.

11

Low hazard zone >= 10m contour 103 03

10

(-]
B
Ne

74
a7
2
2 59
E
£ 5
= 44
] —
o 4
3 .
2 -
e B | Flooding scenarios: -lo - medium [l - high
: I [

. Pontade  Mapute Xai-Xaiccast Tofo Inhambane Bazaruto Beira  Quelimane Port Nacala Pemba
Town: : .
Quro (Bazaruto}) (vilaneulo} Mocambique

O MHWS + wind, wave & barom setup+ 1m SIR [0 MHWS + wind, wave & barom setup + 1m SLR + 1.5m run-up
B MHWS + wind, wave & barom setup+ 2m SLR + 3.0m run-up

Figure 9: Low, medium and high SLR scenarios

As can be seen froffigure 9, three contour lines+5 m, +8 m and +10 mrelative to MSL derived
from satellite imagery are roughly associated with the three flooding (SLR) scenarios for each city or
town.

Infrastructure and people located in exposed (unsheltered) aréas&e the +8 m and +10 m contour
(elevation) lines are generally vulnerable only in the high (worst case) SLR scenario of meatehigh
spring (MHWS) plus a wind, wave and atmospheric set up (a totahpbPa +3 m wave ruop and a
+2 m SLR.

Infrastructure and people located in areas between the +5 m and +8 m contour lines are only semi
exposed to direct wave impact but are still vulnerable in the best estimate (most likely) scenario of
MHWS plus a wind, wave and atmospheric set up of a +1.5 m wauprand a 1 m SLR by 2100 (or a

0.3 mto 0.5 m SLR by 2050).
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Infrastructure and people located in areas below the +5 m contour line are already highly vulnerable to
extreme events during MHWS and with the low (best case) scenario of 0.5 m SLR byeti00, e
without considering wave ruop.

Box 2: SLR global trends

A comparison of minimum and maximum estimates of global SLR by 2100 shows that, while the 200
IPPC fourth assessment report predicts an approximate 0.4 m SLR by 2100, pa807 studies (Milneet al.,
2009; Nicholls & Cazenave, 2010; Pfefferet al, 2008; SWIPA, 2011) give an overall range of an
approximate +0.5 m to +2 m SLR by 2100, as also found in various reviews (Fletcher, 2009; Theron &
Rossouw, 2009).

The increased melting and breaking up of the ice shelf in Greenland and the West Antarctic are fiads
suggesting that actual changes in sea level are tracking the upliit accelerating sedevel scenarios and
need to be taken seriously.

It is therefore concluded that the best estimate (m&tenario) for SLR by 2100 is around +1 m, with a
plausibke worst case scenario of +2 m and a best case scenario of +0.5 m. The corresponding best estimd
(mid-scenario) projection for 2050 is a +0.3 mto +0.5 m SLR.

Coastal vulnerability index

To determine the most vulnerable sections along the Mozambiocastdo flooding and inundation, a
first-level assessment was conducted for the entire Mozambican coastline based on the following nine
parameters: topographic elevation; distance to urban infrastructure; geology; geomorphology; land
cover; tidal range; mamum offshore wave height (National Centers for Environmental Prediction);
erosion and accretion; and cyclone occurrence. Coastal points were defined along the entire
Mozambican coast at 1 km intervals and the results were recorded at these intervals.

Amore detailed vulnerability index was drawn up and an assessment was done for 11 selected areas at
approximately 10 points over a stretch of approximately 10 km per site based on a comprehensive set
of 14 hazard drivers and vulnerability indicators. Theeptial effect of different scenarios (in other
words, with an SLR of +0.5 m, +1 m and +2 m, with or without cyclones and with or without increased
storminess or wave ruap) on each of the 14 vulnerability indicators was assessed for each shoreline
location point. Annex 3 summarises the 14 vulnerability indicators and the different scenarios.

The INGC Phase Il report on coastal protection provides the results for all the cities and towns in the 11
areas. It is concerning to note that almost all the poiatghe study sites are rated as having from
medium or yellow vulnerability (for the present case and low SLR scenarios Al to B4 [Figure 10A]) to
some very high vulnerability (for the high SLR scenarios D3 and D4 [Figure 10C]).
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Figure 10A, Figure 10B aRidjure 10C show the vulnerability ratings for Beira. The analysis shows which
aSOiA2ya 2F GKA&A LINI 2F .SANXrQa O2IadtAyS NB i
different SLR scenarios.

Total Scenario A1
\ILEETITAE Cyclones & Climate Change Excluded

| I

B W N = O
' ' ' ' '
O B W N =

' #5 Erosion /

#1 Elevation

' | #3Tidal Range <

#2 Distance to Infrastructure  #4 Max Wave Height #6 Geology

#13 Coral /
Fringing Reefs

#7 Geomorphology

#11 Cyclones

#8 Groundcover #10 Degree of Protection #12 Sea-Level Rise #14 Relative Height of the

from Prevailing Wave Energy Protective Foredune Buffer
N - Prepared for: Prepared by: 1
A _m National Institute for R
Disaster Management February 2011w iseioo e

Figure 10A:Beira coastal section (I@easuring points, 17 km): Vulnerability rating for scenario A, i.e. no climate
change and no cyclones, for each of 14 parameters

As can be seen from Figure 10A, the total average vulnerability of all 14 parameters combined (top left
corner) for Beira todais yellow (medium, category 2 to 3). Vulnerability as measured by individual
criteria, such as elevation, ground cover and the height of protective buffers, is already very high.

Vulnerability is measured on a scale of 1 to 5, with 1 being the lowlestrahility (blue) and 5 being
the highest vulnerability (purple).
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Figure 10B:Beira coastal section (17 measuring points, 17 km): Vulnerability rating for the best estimate SLR
scenario C3, i.e. a +0.3 m to +0.5 m SLR by 2050 or a +1 m SLR by 2g60mphssand a +1.5 m
wave runup.

The analysis shows the level of vulnerability of each section of this part of the coast for each of 14
parameters and how vulnerability increases compared to no climate change (Figure 10A).

As can be seen from FigureBlGhe overall vulnerability of all 14 parameters combined (top left
corner) for Beira increases to red under scenario C3.

Vulnerability is measured on a scale of 1 to 5, with 1 being the lowest vulnerability (blue) and 5 being
the highest vulnerabilityprple).
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Figure 10CBeira coastal section (17 measuring points, 17 km): Vulnerability rating for the worst case SLR scenario

D4, i.e.a 1l m SLR by 2050 or a 2 m SLR by 2100 plus cyclones and 3 mwpave run

As can be seen from Figure 10C, the ovetdflevability of all 14 parameters combined (top left
corner) for Beira increases to purple and red under scenario D4

Vulnerability is measured on a scale of 1 to 5, with 1 being the lowest vulnerability (blue) and 5 being
the highest vulnerability (purg).
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Figure 11 shows the vulnerability comparison for the 12 cities and towns under the most likely SLR
scenario plus cyclones and an increase in storminess (scenario C4).

Detail coastal vulnerability comparison

- most likely future case scenario (C4)
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Figure 11: Comparison of the vulnerabilities of 12 towns and cities for the lkest future case scenario C4, i.e.
a 30 mto 50 cm SLR by 2050 or a 1 m SLR by 2100 plus cyclones and increased storminess

As can be seen from Figure 11, the most vulnerable city is Beira, followed by Tofu, Petdan, Xai
0SI OKSZ al Lidzi 2 Zd Vilghgulibs: ThR @dstdzdl®erable yfowns are generally Maxixe,
Quelimane and Nacala. As indicated by the yellow bars, some of the towns will, on average, be highly
vulnerable (with a score of 3 to 4) to the impact of climate change, while, as indicatesl eyl bars,

every town will have at least some location that is highly vulnerable to the impact of climate change.

Priority coastal adaptation measures

A comprehensive literature review led to the identification of a number of management options and
soft and hard coastal engineering methods available to protect the shoreline. By considering the coastal
processes and characteristics of the study area dmel flactors governing suitability for coastal
development, various potential response options were identified for each of the studied cities and

towns.
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The examples in Figures 12 to 19 summarise the priority adaptation measures for the cities and towns
of Beira, Maputo and Pemba. The complete description of each measure and the recommendations for
t 2y G R QtadiéRch, TofulBarra, Quelimane, llha de Mocambique, Maxixe/Inhambane,
Vilanculos and Nacala are contained in the INGC Phase Il report oal poatsction.

+10m MSL

+5m MSL

Figure 12: Beira: Estimated contours (+5 m, +8 m and +10 m to MSL)

As can be seen from Figure 12, without intervention, most of Beira is already at extreme risk of
flooding and only the high area a few kilometres inland to the north would really be at low risk. Where
possible, new developments should therefore be locabede the +8 m MSL level to offer protection
against a combination of a cyclone at spring tide (with a +4.9 m MSL reach) with waye ofir1.5

m at a +1 m SLR. In the absence of appropriate adaptation measures, critical infrastructure should be
built above the +10 m MSL level.

The main considerations in choosing between the options are effectiveness in adapting to expected
climate change impacts, environmental aspects, costs and, possibly, whether an option has a dual
purpose in also addressing possiblasting background coastal erosion problems. Impaired beach (and
possible intettidal rocky area) usage and aesthetic impacts should also be assessed.
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Beira preliminary adaptation /coastal protection options

based on general criteria, local S|te charateristics, current use/”value”
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KEY: Adaptation measures

“Management options”

“Accept & retreat”: zoning, etc.
“Abstention” ‘do nothing’

“Alternative” developmentsin safe areas
“Accommodation” e.g. raising property

“Soft engineering” /Restoration

Sand nourishment
Managed (vegetated &/ reinforced) dune

“Hard engineering” & armouring

Seawalls (vertical / curved concrete)
Revetments (sloping rock)

Dikes (sand/ earthen mound)
Groynes (rock/concrete)

LOW/ moderate wave energy:

Cll “Geotextiles” sandfilled
C12 Gablons & mattresses
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Figure 13: Beira: Coastal adaptation plan summarising the preferred adaptation options along &aah 0.

section of the western, southern and soetistern Beira coast

As can be seen from Figure 13, the red numbers indicate the suggested order of priority. The measures
found to be most appropriate include four management options (labelled Al to Adg #Hoft
engineering or restoration measures (B1, B2 and B3), fourdraytheering and armouring options

(C1s, C1r, C2 and C5) and two options more suitable for low to moderate wave energy sites (C11 and

C12).

Box 3:  Sea ports

By their nature, ports ardocated as close to the water as possible and therefore often in #ying areas. By
recommending that ports, as national key infrastructure facilities and as having design lifespans extend
from 50 to 100 years, be located above the +8.5 m MSL in Maput@and above the +10.0 m MSL in Beira,
it means that, for example, the design of the foundation structure and layout should allow for the futu
heightening of the quays, wharfs and adjacent infrastructure. It does not mean that the ports should
relocatedto higher areas, which would render them inoperable.
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Beira detail adaptation /coastal protection options
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Figure 14: Western Beira: Adaptation and coastal protection options based on general criteria, local site
characteristics and current use or value

As can be seen from Figure 14, the preferred option for the mangrove or wetland and informal
settlement area between markers 2449 and 2451 (the PontaCabadelo area, marked as priority

no. 1 for Beira) is (B3) management actions such as (A3) altermiredopments in safe areas,
zoning, and (Al) accept and retreat. The landward edge of this mangrove wetland area, as indicated
by the dashed orange line, should eventually be protected preferably by a rock revetment (C1r) (or,
potentially, by a concreteea wall (C1s), if affordable)

Existing infrastructure is already too low (in other words, it excludes SLR) and therefore needs to be
upgraded and maintained as a matter of urgency. Quay walls, wharfs, storage areas, transport
infrastructure etc. locatechithe vicinity of existing Beira port infrastructure (marked as priority no. 3

for Beira) will have to be raised in stages to an estimated level of at least +7.4 m MSL by 2100. This
level will have to be revised at, for example;y&@r intervals, as moraccurate SLR projections
become available in the future. The protecting sea walls will have to be similarly raised, where
possible, or new walls should be constructed.

One of the impacts of SLR is that waves will reach further inland than at presert, imipiees that
coastal development sétack lineqof which few exist) must be defined or, where they exist, must be
adjusted. A coastal development dmdck line is the line landward of which fixed structures (such as
houses and roads) can be built wittasonable safety against the physical impacts of coastal processes
(such as sea storms, wave erosion and-uiph In other words, coastal sback lines can be used to
identify infrastructure located too close to the sea and therefore vulnerable to danadigesing for the
design of strengthening measures. In addition, coastabaek lines will help to determine areas of low
vulnerability, which will aid the design and location of new developments and infrastructure-iislow
areas.
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Factors that caletermine the location of coastal séfack lines are storm wave rwp elevations and

the extent of shoreline retreat due to erosion. The Mozambican coastline includes many sandy areas,
which mostly have no hard protection and on which cyclgeeerated wavesould impact. This leads

to a high potential for the erosion of these sandy coastlines. Wawveipus also an important factor to

take into consideration when determining seack lines. During the 2007 storm in Kwazhatal (on

the South African easbast, located approximately 1 000 km south of Mozambique), for example, the
maximum wave rusup was approximately i as a result of wave heights of about 8.5 m. The coastline
retreated by approximately 100 m in some locations due to coastal erosion chysb storm. It was
calculated that, in the event of a +1 m SLR, a wave height of 24% less than the 2007 -Kaiazulu
storm would result in similar wave rup elevations. This is alarming in that the return period of the
2007 event in terms of high wa runup would effectively be subject to a $odd reduction. In other
words, statistically, such impacts are likely to occur six times as often in the long run due to an SLR of
+1m.

Wave runup and erosion are, in turn, influenced by the amount of 8laRis expected, projected
increases in storminess and the elevation (thus also location) of coastal areas in relationvatesea
flooding levels.

The cities of Maputo and Beira both contain extensive infrastructure and development within the
coastalzone, which is potentially subject to climate change impact. For each city and for each of the SLR
scenarios developed, an SLR coastal erosion model (Annex 2) was employed to quantify the potential
erosion resulting from SLR.
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An example of the calculated potential erosion and recommendedbaek lines at several locations
along the Beira shoreline is given in Tablbelow for the three SLR scenarios (of +0.5 m, +1 m and
+2m). A similar exercise was done for Maputo (contaimedhe INGC Phase Il report on coastal
protection).

Table3: Example quantification of coastal erosion-batk lines for Beira for three SLR scenarios. Infrastructure
located seaward of these skack lines is considered too close to the sea and thergtdnerable to
damage.

GPS point (corresponding to Beira setback linesg summary
yellow pins on maps in Fig. 13 an

: Erosion due to SLR Erosion set back,
Fig. 14 above) (m) m) including SLR (m)
2440 0 0 40
2440 0.5 130 170
2440 1 260 300
2440 2 530 570
24445 0 0 40
24445 0.5 50 90
24445 1 110 150
24445 2 120 260
2450 0 0 40
2450 0.5 110 150
2450 1 220 260
2450 2 450 490
2451 to 2455 0 0 40
2451 to 2455 0.5 10 50
2451 to 2455 1 20 60
2451 to 2455 2 30 70

As can be seen from Tal8ethe total SLRrosionset back’ for Beira thus ranges from 40 m to 570 m,
depending on the alongshore location (erodibility, slope and wave exposure) and SLR scenario. These
setback distances are only a conservative fingter estimate to consider for the lorgrm planning of

new developments or of major redevelopment of the coastal strip. Better topographic input data are
needed if more detailed or accurate results are required.

2 The erosion sebacklines in Table 1 relate to only one component of the risk factors that potentially
impact on development and is expressed as a horizontal distance from thevaigih mark. Other
components that influence the recommended total 4m&tck line (expressed as elevation, in other
words along the +8 m contour) include the SLR and steave runup. Both the erosion seback lines

(horizontal distance) and the recommended total-beick line (with an elevation above MSL) are

estimates and need to be firmed uprbugh field surveys. The position of the total-eick line will

furthermore be influenced by the (adaptation) interventions implemented.
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Figure 15A:Maputo-Costa ddol area: Estimated contour lines

As can be seen from Figure 15A, many areas along the Maputo coastal edge-btiadoand thus
vulnerable to the effects of climate change. The most vulnerable area in the short term is the
approximately 6 km stretch afoastal road along the beachfront up to Costa Do Sol. Without
intervention, infrastructure and people located in the areas below the +5 m contour line are already
very vulnerable to extreme events during MHWS (which occurs approximately every 14 days) and
the low climate change scenario of 0.5 m SLR by 2100, even without considering wagve run
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+10m MSL

Figure 15B:Maputo port area: Estimated contour lines

As can be seen from Figure 15B, many of the existing Maputo port and adjacent developed areas are
located below the estimated B MSL contour position. They are therefore already considered
vulnerable to extreme events during MHWS (which occurs approximately every 14 days) and in the low
climate change scenario of 0.5 m SLR by 2100, even withouterimgidave rurup.
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Maputo preliminary adaptation /coastal protection options
based on general criteria, local site characteristics, current use/"value”

KEY: Adaptation measures
“Management options”
“Accept & retreat”: zoning, etc.
“Abstention” ‘do nothing’
“Alternative” developmentsin safe areas
“Accommodation” e.g. raising property
“Soft engineering” /Restoration
Sand nourishment
Managed (vegetated &/ reinforced) dune
Managed/rehabilitated mangrove/wetland

“Hard engineering” & armouring

Seawalls (vertical / curved concrete)
Cir Revetments (sloping rock)
c2 Dikes (sand/ earthen mound)
cs Groynes (rock/concrete)
LOW/ moderate wave energy:
c11 “Geotextiles” sand filled
Cci12 Gabions & mattresses

Figure 16: Eastern Maputo, including the Costa do Sol area: Intervention priorities no. 1 and no. 3 for Maputo

As can be seen from Figure 16, management decision options (A1, A3 and A4) are the most sustainable
and ultimately lessostly options here, along with several safigineering options.
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Figure 17:

Maputo preliminary adaptation /coastal protection options
ral criteria, local site characteristics, current use/’value”

-y ,

KEY: Adaptation measures

“Management options”

“Accept & retreat”: zoning, etc.
“Abstention” ‘do nothing’

“Alternative” developments in safe areas
“Accommodation” e.g. raising property
“Soft engineering” /Restoration
Sand nourishment

Managed (vegetated &/ reinforced) dune
Managed/rehabilitated mangrove/wetland

“Hard engineering” & armouring

Seawalls (vertical / curved concrete)

Revetments (sloping rock)

Dikes (sand/ earthen mound)

Groynes (rock/concrete)

LOW/ moderate wave energy.

Cl1 “Geotextiles” sand filled

Gabions & mattresses

Western Maputo: Recommended adaptation and coastal protection options

As can be seen from Figure 17, existing infrastructure is already too low in places (in other words,
under present conditions, excluding SLR) and therefore needs to be upgraded and maintained as a
matter of urgency (priority no. 2 for Maputo). Quay wablgharfs, storage areas, transport
infrastructure etc. located near existing port infrastructure will have to be raised in stages. The
protecting sea walls will have to be similarly raised, where possible, or new walls will have to be
constructed. It is reecomended that the design of future port expansion works or refurbishment of
existing infrastructure should include the option of the future heightening of the structures in stages to
at least the +6 m MSL and, ideally, to the +8.5 m MSL level by 2100

Thewestern portion of the port area (from point no. 3977 westwards, marked as priority no. 5) and the
river shoreline further inland are not vulnerable to wavegetor runup. Potentially, the design
flooding level along these areas could be as low asmABSL for sea flooding events. However, the

joint effects of an extreme river flood (not within the scope of this study) with high insheveatsa

levels (both resulting from a cyclone) could forseeably result in higher flooding levels. It is also more
practical to have all port infrastructure at the same ground level, where possible. The +6 m MSL design
level is therefore also recommended for these areas. These levels should be reviewed as accurate river
flooding levels and more accurate SLR projechieasme available in the future

A practical, quickvin solution to the erosion of this important section of the coastline is to collaborate
with the Port of Maputo on sand dredging. The port entrance channel is dredged regularly to keep it
deep enough anthe sediments are dumped in deeper water away from the shoreline. The erosion
problems could be alleviated, however, if suitable dredged sediments were, instead, returned to the
shoreline. Details are contained in the INGC Phase Il report on coastetiprote
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Figure 18: Pemba port area: Estimated contour lines

As can be seen from Figure 18, the Pemba peninsula provides only partial protection from waves and
seawater flooding when a cyclone moves inland across Pemba and significant local water level set ups
and local wave rups can therefore occur. Many of timormal settlements in the Porto Amelia area

are located between the normal higide line and less than 5 m above MSL, which makes this area
particularly vulnerable to flooding from the sea. At the newtbstern tip of the city, the highly
vulnerable \liage of Paquite is already regularly threatened by sea inundation

Although it might not appear so at first glance, the current infrastructure at the port is relatively
vulnerable to expected climate change impacts in conjunction with a cyclone mogirtgebay

The eastern and northern shores of Pemba outside the bay are exposed to cyclone waves approaching
from the northeast or north. Along these more exposed shores, the intermediate safety hazard level of
+9 m MSL is appropriate for the planningdamanagement of infrastructure with a design life of less

than 50 years (for a +1 m SLR by 2100 and a 3 m stormprduring cyclones). Inside Pemba Bay,
areas below the +8 m contour will be in danger of being flooded with a 1 m SLR by 2100 piys a run

of +1.5m during cyclonic events. The flooding level of +8 m MSL is appropriate for infrastructure along
the bay shoreline with a design life of less than 50 years.

October 2012p 52




RESPONDING TO CLIMATE CHANGE
IN MOZAMBIQUE SYNTHESIS REPORT

Pemba preliminary adaptation /coastal protection options
based on general criteria, local site characteristics, current use/”value”

$12°66'42"

KEY: Adaptation measures

“Management options”
“Accept & retreat”: zoning, etc.
“Abstention” ‘do nothing’
“Alternative” developments in safe areas
“Accommodation” e.g. raising property
“Soft engineering” /Restoration

B2 Managed (vegetated &/ reinforced) dune

B3 Managed/rehabilitated mangrove/wetland areas "

C “Hard engineering” & armouring

c1 Seawalls (vertical / curved concrete) &
Revetments (sloping rock) B PN o
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Figure 19: Pemba: Recommended adaptation and coastal protection options

As can be seeinom Figure 19, zoning (A1) is recommended to prevent development from taking place
in the hazard zone (priority no. 1). Thedevelopment zone for the bay shoreline area (from no. 522
to no. 528) is typically above the + 8 m MSL contour level, whitideuwPemba Bay (from Porto
Amelia to no. 544), the level of +9 m MSL and a minimum of 100 m from thevdtighmark are
appropriate in all instances

Actively rehabilitating and managing the foredunes (adaptation option B2) are also a practical and
inexpensive way of preventing damage to the coastline along the northern and eastern coasts of
Pemba. The options of forming pukpiivate partnerships could also be considered

New developments should be designed to cater for the identified climate clestgesfand to assist
the municipality with the implementation of the required adaptation works. Harbour development in
the deep bay could also boost income to offset coastal protection costs

Options C1ls and A4 are the only practical suggestions fordtieapea. The design of future port
expansion works or refurbishment of existing infrastructure should include the option of the future
heightening of the structures in stages to the +9 m MSL level by 2100. This level should be reviewed at
10-year intervas as more accurate SLR projections become available in the future.
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Municipal reactions

During 2011, the INGC engaged with the municipalities of the key study sites in the form of workshops
and missions. The aim was to discuss the preliminary findindgheir implications with the municipal
officials and roleplayers responsible for the technical and/or management aspects of the coastal areas
within the specific municipal areas. The most important outcomes of these discussions are summarised
in Box4.

Box4: Main points from discussions with municipalities on coastal climate change risks, June to August

The current municipal structure plans do incorporate general environmental issues but do not specifica
consider climate change issues.

Common to all the interaction was a request to disseminate the results of the study to a broader stakehol
base.

At all the meetings, the technical municipal staff found the information to be relevant for current and futu
structure plans and were wilhg to use the results of the study.

Validation must be obtained from the state and the provinces before implementation can be achieve
Higher-level municipal authorities and other decisiomakers therefore have to be engaged to facilitate the
successfuincorporation of the findings and the recommendations on current and future structure plans.

There is a critical shortage of skills and management capacity at both a technical and an administrat
level. The need for active development and for the trafex of technology and skills was highlighted in all
cases.

Various studies and overlapping initiatives are taking place within the study area. The municipal officia
highlighted the need to coordinate and align these to avoid confusion and the duplicatiof efforts and to
avoid conflicting recommendations.

Some of the actions required to adapt to climate change may be costly and may not be supportable by t
municipalities. It was indicated that there is a high potential for publfrivate partnershipsin all the coastal

municipalities and that this type of cossharing mechanism should be considered in the assessment of

request for development proposals.
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Costs of coastal adaptation priorities

The costs for Beira and Maputo, excluding the
management options, are summarised in
Annex 4. The minimum costs for the soft and
hard-engineering measures combined
(excluding the management options) for Beira
are estimated at U$32 million and, for
Maputo, at US59 million. The maximum costs
are 10 times these amounts. Final costing can
be confimed only once sitspecific
engineering designs and environmental
investigations have been carried out.

Note that the recommended first priority for
Beira is alterative development in a safe
location for the present informal settlement in
the wetland area, plus rezoning of this area.
This is a management option for which no cost
estimations were made. The reason for this is
that an indepth socieeconomic study is
needed to determine the costs of the many
external and socikeconomic factors involved in
implementing such recommendations versus
direct and indirect benefits (and future cost
savings).

General recommendations

In addition to the sitespecific adaptation
options, the following measures are strongly
recommended:

0] The implementation of integrated
coastal planning and management

Most of the response options follow an
integrated coastal planning approach, which is
in line with strategic principles and best
practice guidelines in terms of coastal
management and response to climate change.
Management decisions will go a long way to
reducing the need for constructing expensive
coastal defences in many instances, especially
in the long term. The following are sem
examples of such decisions:

SYNTHESIS REPORT

Plan any coastal construction so that it is a safe
distance away from the higiwater mark and
reinstate natural defence mechanisms, with the
necessary environmental authorisation.

Undertake a holistic approach through the
development and implementation of coastal
management programmes that incorporate
shoreline management plans.

Establish a coastal development eick line
that is designed to protect both the natural
environment from encroachment by buildings
and beachfrontdevelopments from the effects
of storms and accelerated coastal erosion.

Protect the integrity of buffer dune systems,
which should be vegetated with appropriate
dune species as per the original natural zones
and be maintained.

Maintain or, even betterjncrease the volume
of the sand reservoir stored in the dune system.

Protect, restore and maintain natural systems,
such as mangroves and coral reefs.

(i) The finding of opportunities for public
private partnerships

Many opportunities for entering into degr
and-build-type publieprivate partnerships with
the potential of cefunding the implementation
of the more costly har@gngineering adaptation
options exist.

(iii) The continuation of active
engagement and communication with
stakeholders to disseminate outgds
and facilitate uptake

Leaders should be encouraged to implement
the prioritised neregret adaptation measures
as soon as possible. In most cases, this means
adhering to sound planning and design
principles and incorporating the results of the
studies mto current and future plans, such as
municipal structure plans and public and
privately funded development plans. Approved
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coastal development plans should be revised to
ensure that the relevant climatehange
related factors are taken into consideratiand
that private developers are aware of the
potential risks of not taking a precautionary
approach.

(iv)

The dissemination of knowledge and
the provision of decision support

To enable informed, evidendmsed decision
making, a dissemination strategy shoulbe
carried out to ensure the effective
dissemination of the results of this study at
national, provincial and municipal levels. An
information and education drive should be
started to raise wider local population
awareness. The centre of knowledge on cliena
change should provide research and advisory
services and decision support tools, such as
maps, GIS databases and reports, and practical
rule-based guidelines for use by the coastal
management  communities  should  be
developed. Formal climate change adajua-
related skills development programmes at all
decision  support levels (management,
administration and technical levels) should be
developed.

SYNTHESIS REPORT

(V) The improvement of data collection
and monitoring

In any followup phase of work, it is essential to
include additional data collection and
monitoring as a priority. These would address
the critical gap in the regional, national and
locaHevel data and information required to
enable detailed planning and design and to
increase the level of confidence in the kests

of information on which the adaptation
measures identified in this study are based.
Detailed topographic and bathymetric data at
identified priority areas, the monitoring of
shoreline stability and trends, and the integrity
of built and natural coastalefences are critical
to any proper integrated coastal zone
management and  sustainable  coastal
development assessments and plans. It is
therefore strongly recommended that actions
be taken to ensure the effective monitoring of
all the abovementioned paameters.
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4.2 THEME Il B: PREPARING CITIES

OAdapting to a warmer world is a necessity, |but it
economi ¢ 6AngebGuiria §ecrétanGeneral, Organisation for Economico-operation and
Development (OECDY?

Mozambican cities are already losing GDP through climate change iMip&tsjections on future
climate trends show that these impacts will become more severe. Annex 5 summarises the vulnerability
analysis of three imprtant cities in Mozambique: Maputo; Beira; and Quelimane.

l'y SO2y2YAO Fylteara 2F GKS AYLIOG 2F OftAYIFGS OK
current expected loss of approximately US$20 million could increasiofi/éo between aproximately

US$95 million and US$185 million or 5% to 9% of GRR030. For Maputo, the current expected loss

of approximately US$50 million could increase to between approximately US$160 million and US$275
million or 4% to 5% of GDP by 2030 INGCRhas& HAMH O ® v dzSt A Y y $e@@d OdzZNNB Y
loss of about US$8 million could increase to between US$40 million and US$45 million by 2030 or 4% to

5% of GDP.

This expected loss is an average that can mask the potentially devastating impaetlsfréquency
events, the intensity and frequency of which are expected to increase with climate change, resulting in
years with more significant losses.

Part of the expected loss for each city could be averted by implementing adaptation measures. The
expected loss averted by 2030 for Beira would be in the order of between US$60 million and US$70
million and approximately US$80 million for Maputo should the slgteéd measures with a cost
benefit ratio of less than 1.5 be implemented. The net loss adewith costeffective adaptation
measures for Quelimane would total approximately US$15 million by 2030.

The implementation of these adaptation and mitigation measures would allow Beira to reduce the
economic impact of disasters by approximately 43% urtde moderate climate change scenario. For
Maputo, this would be approximately 37%, as it would be for Quelimane. This is a clear imperative to
set and implement adaptation measures sooner rather than later.

Despite a strong economic rationale, adaptatimeasures represent very significant investment.
Looking at the cities of Maputo, Beira and Quelimane as a whole (in other words, not at coastal
protection only) and at costffective adaptation measures only (in other words, measures with a cost
benefitratio of less than 1.5), capital expenditure investment of approximately US$400 million over the
next five years would be needed for Maputo. Much of this would have to be spent on inland flood
protection measures. Beira would require approximately US$2#llomin costeffective measures
(mostly coastal interventions). Quelimane would require approximately US$40 million over five years,
mainly for inland flooding measures.

13 http://www.oecd.org/document/2/0,3746.en_2649 34361 40691458 1 1 1 1,00.1i2008, May).

“Benson, C. & Clay, E. 200he impact of drought on st®aharan African economieBechnical paper 401.
World Bank; World Bank. 2008lemorandumg The role of water in the Mozambiqueaomy
identifying vulnerability and constraints to growth.

1o Corresponding to the moderate and high climate change scenario, respectively.
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Some quick wins can and should be started immediately, such as mangrove rel@abilaat
maintenance, which would also create green jobs locally (in other words, jobs for ecosystem care).

The adaptation measures that can produce the reduction in expected loss described above were
selected through a screening process involving engingglocal authority, community and cdsenefit
criteria. Combined, these measures address the main expected impacts of climate changed
flooding, coastal flooding and epidemigcg Maputo, Beira and Quelimane.

Figures 20 and 21 show the recommded adaptation measures for the cities of Beira and Maputo,
respectively. More results, including those for Quelimane, are contained in the INGC Phase Il report
Protecting the City

NG
B Analyses show that short-listed measures could avert up to 60-70 USD
mllllons of expected loss by 2030 with cost-benefit ratio of 65 to 75%
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Figure 20: Entire city of Beira: Recommended adaptation options withstbenefit ratio < 1.5 (i.e. not just
coastal flooding but also inland flooding and epidemics)

As can be seen from Figure 20, the width of each bar ondhes xepresents the losses that would be
avoided if the specific measure were put in placeBean, local drainage would avoid the most losses
of all the measures. Measures with a ebshefit ratio of less than 1 would produce more benefit than
they cost

The bars are coloured according to the type of risk that each measure would help taevig: for
inland flooding; white for epidemics; and grey for coastal floading

The three lines all the way to the right are the total expected loss under the three climate scenarios of
current climate, moderate climate change (a US$112 million expextedy 2030) and high climate
change. This curve notes the expected loss averted by 2030 as ranging between US$60 million and
US$70 million, the sum of the costs avoided (the width of the bar) of all measures witkbarcefit

ratio of less than 1.5 anithe proposed cubff point for the implementation of a measure.
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s
E] Analyses show that short-listed measures could avert up to 80-90 USD
mllhons of expected loss by 2030 with cost-benefit ratio of 65 to 75%
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*Community initiatives to drain channels on a regular basis
*Roll-out early warning systems for urbanfloods

Figure 21: Maputo: Recommended adaptation options with a dostefit ratio < 1.5

As can be seen from Figure 21, the width of each bar ondhes xepresents the losses that would be
avoided if the specific measure were put in place. Land bank reinforcement would avoid the most
losses of all the measures, compared to cost. Measures with bewsfit ratio of less than 1 would
produce more benefit than they cost

The yaxis is the codbenefit ratio for each measure and depicts the cost of the implementation of the
measure relative to the benefits, in other words, cost avoided from climate change. The bars are sorted
in order of increasing cosb-benefit, meaning that those on the leftquluce the most benefit relative

to their cost

The bars are coloured according to the type of risk that each measure would help to avoid: orange for
inland flooding; white for epidemics; and grey for coastal floading

The three lines all the way to thight are the total expected loss under the three climate scenarios of
current climate, moderate climate change (a US$183 million expected loss by 2030) and high climate
change. This curve notes the expected loss averted by 2030 as being US$80 mibiom, tiehe

costs avoided (the width of the bar) of all measures with aloesefit ratio of less than 1.5 and the
proposed cubff point for the implementation of a measure.

Insurable losses are significant in all three cities of Maputo, Beira andr@uelj which would greatly
benefit from risk transfer mechanisms. For those events occurring with relatively high frequency, losses
could be avoided cost effectively through adaptation measures.
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At the far end of the spectrum are devastating events thaiuoonly every several 100 years, for which
Mozambique relies on international support. Under climate change, however, the intensity (and,

possibly, the frequency) of these events could increase.

In the middle of the spectrum are leprobability, highimpact events for which the cities could transfer

risk using financial mechanisms, such as an insurance policy. There are various types of insurance from
which to choose. For the type of hazards faced by the three cities, parametric insurance is
recommended oa combination of parametric insurance and contingent financing. These concepts are

explained in Figure 22.

[# Financial measures can provide coverage for financial needs
in less likely events - parametric insurance recommended

Combination of parametric insursnce and

mmwmmmum

Indemnity insurance Parametric insurance Contingent financing

= “Tradtionalinsurance | = Insurance policy that |- Crediines contingent
policy that pays out pays out an smount to occurrence of
actusl economic losses depending on physical catastrophic events,
incurred, sbove psrametersofs created with s relatively
deductible and upto the catastrophe (e.g., wind small upfront payment
limit agreed in the speed) thatguaraniess loan
contract lmts and pncing

e - ——————

h-mmim Mstches insurance Essy and quick to receie Chespest opnonb_efore
mm 10'20 @ psyoutto sctusilosses e clsims (no need forloss @ the event

(low basic risk) sssessment)
® elmp-miumaupm

© Needsprocess of loss e Insurance psymentmay @ Not s res! “insursnce
assessment, offering differ from actus! m | only provides access
dependent on credibility (despite being designed 1o credt f needed
of processes forinsurers/ bm
reinsurers

Figure 22: Risk transfer mechanisms for coastal cities

As can be seen from Figure 22, municipalities can select their degree of insurancetigomotsy
choosing their deductible (in other words, deciding how much risk to maintain themselves) and the
frequency of events that they want to insure. For example, a bpheof policy level would cover a
municipality against severe events projecteddocur every 50 to 150 years. An average policy level
would cover events projected to occur every 100 to 150 years.
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Figure 23 lists the parametric index for Maputo for each level of insurance and each type of hazard,
which, when attained during an eventowld trigger an automatic payout of the insurance coverage.
For example, in the case of the bulf@bof policy for coastal flooding, insurance would pay out
automatically when the sea level at Maputo Port reaches 280 cm above MSL. In Beira, pay out in the
case of a bulleproof policy would occur at a level of 450 cm above MSL. In the case of Quelimane, with
an average policy for inland flooding, insurance would pay out automatically when peak week
precipitation reaches 450 mm; with a buligtoof policy br inland flooding, insurance would pay out
automatically when peak week precipitation reaches 400 mm (details are contained in the main INGC
Phase Il report).

Expected losses listed are greater for the byfliegof policies because, while the triggeriegents are,
on average, less severe for the 50 to 4&@r events, they also are projected to occur more often.

e s
Insurance should cover most extreme events for the 3 hazards

Moderate climate change scenang Insurance coverage scenario
“Bulletproof” “Average”

Potential i# 50-150-year #) 100-150year
Hazard  Description parametric index events evenis
c tal = Lower fréequency * Maximumsea Parametncindex 280cm H0cm
coastal loodng level reachedal
flooding levels that port{cm above Expectedloss UsD 0.5 MM USD 0.4 MM
overwhelm coastal MSL*)
defenses
= Lower frequency * Peakweek Parametnic Index 500 mm 560 mm
Inland inland flooding precipdation
HGOGIGN  cvents notproteded  (mm) Expected loss USD 8.6 MM USD 6.0 MM
effectively by
adaptation measures
Wind = Tropical cyclones * Maximumwind Parametric Index 90 kmm 120 km/h
with wind speeds speed (kmi)
damage | .., 150 km/hrthat Expected loss USD 0.2 MM USD 0.1 MM
cause substantial
damage
1M 540 e
SOURCE: NGC Prose BTrame 3 L0

Figure 23: Parametric indices per type of hazard and per city, which, when reached, trigger an automatic payout
to the municipality of the insurance coverage

As can be seen from Figure 23, the cost of insurance for each city depends on the chosen range of
SgSyida G2 0S O20SNBR FyR 2y (KS OAG&Qa RSRdzOUGAOGT .
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Figure 24 shows the calculation of the cost of insurance.

MAPUT RSV E
I#] Total annual cost of insurance can be calculated in three steps
EIMELIFIEDE
Gu:hlﬂooﬁng . Inland looding i ) Wind damage
Expected loss covered Deductible
JSD m¥ons “ews7io Insurance costcalculation
ke Step 3 Example for 50-
Calculste total 150-year
cost of nsurance events, 0.5% of
—— —
0.00 0.0 2.0 Expecied kbss. 010
a4 covered 50-100 ]
I TRE 0.00 0.00 15 |Yearevenis
Select expectad loss 4 + Expecied loss
range to coverand i 100-150 0.05
deductible 000 0.00 1.0 yes t
* =Total expected 0.15
Step 2: 010 0.05 0.5 loss covered
Identify -
comesponding xaverage risk 26
risk premium 0.36 014 0.0 premium
——— . mulipher
50 100 150 Retur
N e —
premium 1.4x 18 (286x 50x 5.8x perlnd
multiplier == .
SOURCE: VWorkd Bark - CEMYODNE RSk Maragement MGC Prded BTheme 1 1%

Figure 24: Maputo: Calculation of the cost of insurance

As can be seen from Figure 24, the first step shown is to select a range of events to cover and a
deductible under which the municipality will cover itself (in this example, putlef 50 to 106year

events and a 0.5% GDP deductible). The second step is to identify the risk premium multiplier that
corresponds with that coverage range (in this example, 2.6). The third step is to calculate the total cost
of insurance by multiplying the total expedtloss covered by the risk premium multiplier (in this
example, US$390 000 per year)

In the case of Beira, the annual cost of insurance for the same chosen scenaripi@ofl0 to 150
year events, a 0.5% deductible and a 2.6 risk premium muliiplieuld be in the order of US$1.86
million because the expected loss is much greater

These curves were calculated for each type of hazard. Municipalities can use these curves to determine
their preferred range of coverage and deductible and to calctiteteotal cost of insurance. This will
prepare the municipality for negotiations with insurers on the purchase of a policy for extreme event
coverage. This exercise will be offered as part of the municipality training course at the centre of
knowledge onlanate change.

Economic analysis suggests that Mozambique, even with the losses from climate change becoming
more severe, should set its ambition level to curb losses from climate change to 50% of the current
level. To meet this ambition level, Mozambiaaties would have to begin a fiygar investment plan in
adaptation measures, with specific investments tied to projected adaptation benefits through avoided
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losses. A look at best practices elsewhere (a tHoamentry study) generated findings of intete®
Mozambique (Annex 6).

Figure 25 outlines the main elements of the fixgar plan proposed for Maputo, mapping out the major
priorities for each year to set the municipality on the path to halving the current per cent of GDP
impacts of climate changdy 2030. Each part of the plan includes a combination of strategy
development and planning, tactical planning and resource mobilisation, timing and geographic focus for
high-priority adaptation measures, emphasis on pushing already planned or funded resasut the
increased enforcement of the management oversight of new measures. Similar plans were made for
Beira and Quelimane.

The implementation of the plan should be based on a broad set of partners and stakeholders at local,
municipal, provincial andentral level. Training in the adaptation strategy and techniques should be
provided to stakeholders through the new centre of knowledge on climate change, once set up.

Figure 25: Maputo: Implementation plan for the next five years

As can be seen fromghre 25 and assuming the municipality continues with the ambition level of
decreasing the costs of climate change, this-yiwar plan maps out the major priorities for each year

to set the municipality on the path to halving the current per cent of @p&cis of climate change by
2030. Similar plans were made for Beira and Quelimane (contained in the main INGC Phase Il report).
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