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Ecosystem Perspective on Climate Change






Ecosystem Services
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More than 1,000 new coal plants

planned WOI'ldWide, figures show Germany To Open Six More Coal Power Stations In 2013

World Resources Institute identifies 1,200 coal plants in planning
across 59 countries, with about three-quarters in China and India

Damian Carrington
The Guardian, Tuesday 20 November 2012

RWE’s new lignite power station opened in Neurath in 2012

Germany'’s dash for coal continues apace. Following on the opening of two new coal
stations in 2012, six more are due to open this year, with a combined capacity of 58
enough to provide 7% of Germany’s electricity needs.
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“We will be expanding our coal-
based thermal power. That is our
baseload power. All renewables are
intermittent. Renewables have not
provided baseload power for anyone
in the world.

After all, solar works when the sun 1s
shining, wind works when the wind is
blowing, hydro works when there 1s
water in the rivers. You must have
coal.”

India’s Minister for Power, Coal and
Renewable Energy

13/2/2016




Pacific Islands Region:
Ecosystem Approach Critical
for Climate Change Adaptation
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Island Ecosystem Diversity




High Biodiversity Values
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Pacific island people reliant on natural resources
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Ecosystem services even more important today

The oceans provide food ., "

security through protein from ; . T

i.
wild-caught fisheries W "o o i
and aquaculture <BgS>, recreational B o T :
opportunities through fishing @ . diving 'ﬂ{_, and !‘:“;imEﬁqg,: ..: .. e 3
and shoreline protection from storms and flooding h Marine ’GSOurce;' . v

- @ it Ly el L] 0 G
particularly seagrassesx and mangroves | , sequester carbon 7 . The oceans also o SRR, O o

provide for biodiversity ﬁand other services, such as fossil fuels "il and transportation.

Conceptual diagram illustrating the ecosystem services provided by oceans and the ways in which humans depend on oceans.



Non-Climate Change Environmental Challenges



Non-Climate Change Development/Environment Issues

Mining and Logging Pollution and Waste

Unsustainable | Invasive Emerging
Fishing Species Uses

Coastal Development
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mean 8M

WF 13K

TN 102K

TKI.2K

WS 181K

PT 66
PNG 5,191K
PW 20K
NMI 69K
NU 1.6K
NC 231K
NR 9K
RMI 51K
Kl 93K
GU 155K
FP 260K
FJ 837K
FSM 107K
CK 20K
AS 57K

Nearly half of the region’s population is now urban
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Governance/Natural Resource Management

Port Denarau Fsatitel

& For Sale

Waterfront Lots

Secure NOW on
10% deposit.

Denarau’s best
... saved till last.







Marine ecosystem
impacts

Damage to
catchments and
water supplies




Marovo Lagoon, Solomon Islands 2011

Algal bloom over 50-60 km?, possibly
caused by sedimentation from logging
operations




Invasive Species
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You could live in this tropical paradise for 30
years and never see one. You might wonder why
no birds sing in the rain forest. But you'd catch on

R if it snapped at your derriere while you satonthe |




Invasive Species

THE MCKEAN DISASTER - WHAT HAPPENED?

A fishing vessel was wrecked here in 2001-02 and
allowed Asian rats (lower left) to invade and wipe out
many seabirds.

Blue noddies, storm petrels and others declined from
thousands of birds in the 1960s to very few in 2006
(see graph below).

Changes in bird numbers at McKean 1960s to 2006
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Invasive Species and Disasters
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NORMAL
YEAR

Equatorial
winds gather

warm water pool
toward the west.

EL NINO
YEAR

Easterly winds
weaken. Warm
water to move

eastward.
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SST

El Nino 2015-2016
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Fiji February 2016: Extreme Sea Temperatures

Major fish die-off



Climate Change Impacts
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GooDd NEWS! AT THE w
CURRENT RATE OF GLOBAL
WARMING WE SHOULD BE |
| ABLE TO JUST SWIM OVER
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Climate Change in Pacific Islands Region

“B° carbon Dioxide Concentrations Rising
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Climate Change Related Threats



Sea Level Rise

The Marshall Islands Are Disappearing
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#0ceanAcidification is the

OSteO porOSIS Ocean Acidification

| of;the sea.

| How wiLL CHANGES IN OCEAN CO; absorbed from the atmosphere
CHEMISTRY AFFECT MARINE LIFE?
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carbon water carbonate 2 bicarbonate
dioxide ion ions

consumption of carbonate ions impedes calcification



MAP 2.9. THREAT T0O CORAL REEFS FROM OCEAN ACIDIFICATION IN THE PRESENT, 2030, AND 2050
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Note: Estimatad aragonite saturation state for CO, stabilization levels of 380 ppm, 450 ppm, and 504 ppm, which correspond approximately to the years 2005, 2130, and mmthmll&[busi-“
nass-gs-usual) emissions scenaria. Source: Adapted from Cao and Caldeira, Geophysical Research Letters, 2008,



Declining ocean pH - dramatic changes in
aragonite saturation, with implications for
calcifying organisms, such as corals, some
plankton, and shellfish.

Best available modelling suggests by 2050,
only about 15% of coral reefs around the

world will be in areas where aragonite levels IR L AT
are ‘adequate’ for sustainable coral growth.

Pacific Islands ocean acidification

Pacific island region will experience similar
changes - oceanic and coastal reef habitats
are expected to be modified.

Tohartia Johnson, Tohuin Bell, Alex Sen Gugita

30 October 2015

Subsequent declines in fisheries productivity g
of some target species (e.g. reef fish) and

impacts on calcareous aquaculture
commodities (e.g. pearl oysters)




Ocean Acidification

El Nino




Changing Rainfall Patterns and Weather Events

P  Current Rain Strata

3: b 'w. -
Increased frequency ¢ =" rai i WD --"‘}'J"w" =
weather extreme ratin . fusd s _rlu e Winds

. (storms/floods/droughts
Loss of biodiversity in - - AR NS
fragile environments/ ' EAST
tropical forests

Loss of fertile coastal
lands caused by rising
sea levels

Longer growi
seasons in cool

_ . : > S
More unpredictable | 850 p . : & Rain et oo srd Tl
farming conditions St s 8 _ R = TR S
In tropical areas rain  shadow S ' Trade Winds

Dramatic changes in distribution borne diseases | INPNPNNPN
and quantities of fish and sea foods

T o A )

EAST

Long-term fluctuations in weather patterns could have extreme impa
on agricultural production, slashing crop yields and forcing farmers to
adopt new agricultural practices in response to altered conditions.




Increased Vulnerability to Wildfires




Lower Capacity for Resilience

Non-CC Impacts

~ Climate Change Impacts

Lower Capacity for Resilience



h?fsf Rapidly increasing human population

gﬂf’ Unsustainable harvest of fish
‘I Logging deforestation

" Logging ponds

“‘ Poor agricultural practice
?' Mangrove removal

_ Inappropriate coastal defences
?@ Proposed mining operations
? Invasive species

q Nutrient and sediment flow

¢ Inappropriate rubbish disposal

Direct human impacts

Climate change threats
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Ecosystem-based Adaptation:

By taking into account the ecosystem services
on which people depend for their livelihoods
and social and economic security, EbA
integrates sustainable use of biodiversity and
ecosystem services in a comprehensive
adaptation strategy (CBD 2009)

Need to fully integrate non-climate change
Issues



Benefits of Ecosystem-based Adaptation

Aligns with and enhances poverty alleviation and sustainable

development strategies
More accessible to rural and poor communities — cost effective

Increases local engagement and action, drives resource

management to rural communities

Enables vulnerable communities to participate directly in

resource management decisions



Benefits of Ecosystem-based Adaptation

Precautionary and addresses risk management — ensures
that long-term natural resources that provide resilience are
not destroyed by short-term or emergency responses to
crisis

Provides both protective and provisioning services

Can contribute to climate change mitigation

Builds on existing investments in biodiversity conservation
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Understand the Options




Understand the Implications

Village without
adaptation

—

Village with hard engineering

Village with ecosystem
bﬂﬂdadamm(ﬁhg)

= o

UPSLOPE

Deforestation:
- causes greatet landslide risk & highet flood levels
- results in biodiversity loss

Improved drainage:
- reduces landslide risk & groundwater recharge
- but can increase sediment flows to rivers and reefs

Intact & replanted forests:
- reduce landslide risk & less sediment flow to rivers & reefs
- provide bullding material, crops & firewood & store carbon

RIVERSIDE

Removal of riverside vegetation:
- causes reduced freshwater quality
- Increases flooding risk

Artificial banks, dredging & river realignment:
- reduces flooding risk
- but can cause poor freshwater quality & loss of biodiversity

Intact & replanted riverside vegetation:
- reduces sediment flows & flooding risk
- protects freshwater supply & biodiversity

COASTAL

Removal of coastal vegetation & mangroves:
- causes erosion & coastal flooding
- degrades fish & crustacean habitat

Seawalls:

- reduce erosion in targeted areas

- but can cause erosion nearby & reduce fish & crustacean habitat

- heavy building material can be projected inland by tsunamis & storm surges

Intact & replanted coastal vegetation & mangroves:
- reduce coastal erosion & flooding
- provide building material, crops, firewood & store carbon

Inappropriate watershed management:
- reduces water quality
- degrades health of fisheries and reefs

Increased aquaculture & access to fisheries technology:
- supplements declining fisheries

Integrated ridge to reef management:
- protects intact habitats & blodiversity
- supports healthy fisheries & reefs



Avoid cheap and nasty
‘protection’ measures



What happens to seawalls in tsunamis and major storm events




Understand Infrastructure Construction and Maintenance Costs
Maldives
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Sea wall around Malé cost $54 million, or $12.4 million per km.
Maldives has 2,002 km coastline — seawall $24.8 billion enterprise.

With current annual GDP, it would take more than three decades to
raise the funds



Allow for Ecosystem Shift in Development Planning

a) Present

Seagrasses

Seaqgrasees

Future - landward migration possible

Seagrasses

: Migration of mangroves
Upward expansion ' , Possible migration H

and intertidal flats
af coral reefls of seagrass habitat ; Blocked by nkstrictive
Natural recruitment Seawaler exchange New mangrove and & ..
et # of mangrove forests i Into low-lying arcas intertidal flat habitat i“f’\‘ Transplantation



Maintain and/or Restore Coastal Ecoystems

Sea level rise

Roots slow water flow,

causing sediment deposition

and accumulation

Soil elevation increase

Leaf litter is deposited
on soil surface

Growth of roots
causes soils to build up
from below

Recovery cycle and advance
of permeable structure

Mangroves
recolonise
sediment

o R

Permeable
structure

Increased community resilience
to sea level rise




Louisiana, USA

Louisiana is Experiencing a Coastal Crisis

Predicted Land Change over the Next 50 Years

M Land Loss
Land Gain |

square miles of land
have been |lostin the

last 80 years

square miles of
additional land are
at risk of being lost
in the next 50 years



Louisiana, USA

Project Types

Structural Bank
Protection  Stabilization

yster Ridge Shoreline Infrastructure  Terraces
Bamer Reef Restoration Protection

PPWow

Barrier Island
Restoration

Marsh
Creation

Sediment
Diversion

Hydrologic

Restoration

Projects for Further Planning:

83283351 Lake Pontchartrain Barrier

E3EEEEEE Lake Charles Protection

“iii:o . Termebonne Bay Rim Marsh Creation
@ Channel Realignment (Not Shown)




Cost per Mile

$14M

S$12M

S10M

$8m

S6M

$4mM

$2M

$12.5M

- Earthen Levee
B  Tidal Marsh
- Brackish Marsh

Traditional Levee

Tidal Marsh Brackish Marsh
Earthen Levee Tidal Marsh
Earthen Levee

Shoreline Type

The Horizontal Levee

SAN FRANCISCO BAY AREA

SHORELINE AREAS [ b
POTENTIALLY EXPOSED A
TO SEA LEVEL RISE B e

Pasific
Ocoan




Apply Good Analytical Science to Underpin Decisions

R
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Tepuka Island, Funafuti Atoll, Tuvalu

2010

floodplain

2050

>
2010 floodplain floodplain

1880 floodplain

,l/'\l\ |

2050 floedplain
2010 floodplain

Storm Surge and High Tides Magnify the Risks of Local Sea Level Rise

2100

floodplain

Mote: Local factors such as tides and coastal
proflle will Influence extent of floodplain.

Sea level sets a baseline for storm surge—the potentially destructive rise in sea height that occurs during a coastal storm. As local sea level
rises, so does that baseline, allowing coastal storm surges to penetrate farther inland. With higher global sea levels in 2050 and 2100, areas
much farther inland would be at risk of being flooded. The extent of local flooding also depends on factors like tides, natural and artificial
fNTF'f'I‘t‘I"-\'. mm‘ the contours ﬂfL‘mI.\'i'uf fﬂi‘!tf. ¢ Union of Concarned Sclentists 2015; www.ucsusa.org/sealevelrisesclence



Apply Ecosystem/Environmental Approaches for
Resilient Cities and Settlements
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What Needs to Change

Integration of climate change adaptation options with the ecosystem approach

Holistic — all adaptation options reviewed in the context of sustainability:
livelihoods, ecosystem services protected

Non-climate change issues receive equal weight in government policy and its
implementation

Donors to fund holistic national level approaches

Governments need to undertake national scale long-term resilience-focused
development planning

Ecosystem and socio-economic resilience analysis and mapping (ESRAM)
completed to integrate CC and non-CC threats into ecological and social
vulnerability and opportunity assessments as a basis for adaptation planning at
national, provincial and community levels



Solomon Islands

National Climate Change Policy: “healthy and functioning ecosystems are
crucial for the achievement of adaptation and mitigation objectives"



National Climate Change Policy: Adaptation Objective 5.5 "support the

ecosystem-based approach throughout Fiji, recognising that ecosystem
services, such as food security, natural hazard mitigation and physical coastal

buffer zones, increase resilience"”



Vanuatu

Climate Change and Disaster Risk Reduction Policy : “effective natural
resource management can minimize the threat of climate change to
ecosystems whilst enhancing livelihoods resilience....

Embedding action and planning within an ecosystem, strengthening all
interrelated parts and components (social, biological, economic)”



Landscape Scale that includes Community and Ecosystem Focus

National policy ﬁ Sub-national policy Community
implementation implementation ﬁ engagement
Country-wide integrated Whole-of-island integrated planning, ridge to reef

planning approach, watershed management, etc



Undertake Ecosystem and socio-economic resilience
analysis and mapping (ESRAM)

« ESRAM to integrate climate change and non-climate change
threats into vulnerability assessments as a basis for
adaptation planning at national, provincial and community

levels

Ecosystem and Socio-

economic Vulnerability and
Opportunity Assessments

(ESVOA)

N

More effective adaptation planning
and implementation at all scales
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ECOSYSTEM APPROACH
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Core Focus

Ecological and Social
Sustainability
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National

“ Donor

: Government|
KSuenlced& |/ Funding &
nowledge Coordination
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Ecosystem Approach and

Climate Change
Environmental Sustainabilit

Adaptation

Resilience

Provincial/
Sub-national |
Governmenp”

Disaster
Risk ..
Reduction |

Communities




Balanced Approach to Funding

Climate Change ‘Non-Climate Change’
Sector Environmental Issues



Balanced Approach to Funding and its Application

Integrated Approach:
Climate Change Adaptation + DRR + Environmental Sustainability + Ecosystem
Protection and Management



Thank You!




