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PRESENTATION STRUCTURE

 Nature-based solutions and green infrastructure and their
various applications

o FEvaluating and designing NBS to achieve outcomes

o |dentifying and engaging key stakeholders in NBS strategies

 [ntegrating NBS assessment and implementation at multiple

evels of government

 Financing NBS

* NBS case studies




Natural Infrastructure Associate
World Resources Institute WRI

Suzanne is an Associate Il with World Resources Institute's (WRI) Global Water
Program, where she researches the design of profitable strategies to protect and
restore watersheds. As member of WRI's Natural Infrastructure for Water team, she
works with business, financial institutions, and conservation organizations to
scope out smart investment opportunities to protect and restore watersheds, and
to advance policies that enable strategic watershed management.

Suzanne earned her Master of Environmental Management degree from Yale
University and her B.A. in Environmental Science and Government from Lawrence

University. She is a Yale Fox International Fellow and a Kinship Conservation
Fellow.
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Technical Secretary
Fondo para la Proteccion del Agua FONAG

Bert leads FONAG in the fulfillment of its mission of conserving and
restoring the sourcewater areas of Quito. Bert holds a PhD in Applied
Biological Sciences (2002), an MSc in Water Resources Engineering (1991),
and a Degree in Civil Engineering (1990).

He has 25 years of experience in the Tropical Andes. For more than 10
years, he worked in academia at the Universidad de Cuenca, Ecuador,
where he helped to form a consolidated research group in soil and water
management with an emphasis in Andean hydrology. Subsequently, Bert
worked for 10 years leading projects in Venezuela, Colombia, Ecuador and
Peru focused on Andean ecosystems such as the paramo, watershed
management, and hydrology of Andean catchments.
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NATURE BASED SOLUTIONS FOR
WATER AND RESILIENCE:

OVERVIEW FOR CITIES AND URBAN PLANNERS

Suzanne Ozment, World Resources Institute
February 7, 2019
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= Why look to Nature-based Solutions?
= Forms of Nature-based Solutions?

* |mplementation/ who gets involved?
Financing Nature-based Solutions
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Urban stormwater flooding
Coastal flooding and erosion
River flooding

Water insecurity

Landslides
Extreme heat
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COSTLY CONSEQUENCES: FLOODING

Among natural hazards, the Flooding is most frequent among
occurrence of floods is most frequent,  disasters. Losses totaled over US$40
and flood risk is increasing. billion in exceptional years.

Global Flood Losses

0 ——_-

1980 1990 2010 1950s 1960s 1970s 1880s 1990s 2000s

10 year moving median B Economic loss in US $ (billions)

Photo credit: Wikipedia/Ryan L. C. Quan; Graphics: Jha et al. 2012
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COSTLY CONSEQUENCES: WATERSHED DEGRADATION

Watershed
degradation
Impacts drinking
water for at least
700 million
people, and costs
$5.4 billion in
treatment costs
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STRUCTURAL STRATEGIES

Nature-based Solutions (NBS)
Built Hybrid Natural

Hard, gray, Combination of Creation, protection or
engineered structures ecosystem elements and restoration of only
built to address hard engineering ecosystem
development interventions to address elements to address
objectives development objectives development objectives

Source: World Bank 2017 = .‘G FDRR @W{JRLD BANKGROUP i WORLD RESOURCES INSTITUTE



NATURE-BASED SOLUTIONS TO ADDRESS MANY CHALLENGES

Nature-based Solutions Challenges

The conservation, restoration, construction, or strategic Coastal flooding Urban flooding River flooding
management of... and erosion and stormwater
Coral and oyster reefs
Coastal | Sandy beaches and dunes
Seagrass
Salt marshes
Wetlands Mangroves
Constructed wetlands
Inland wetlands
Green roofs
Permeable pavement
Urban
Open spaces (e.g., parks)
Bioretention areas (e.g., vegetated basins)
Rivers Floodplains and bypasses
River beds and banks
Forests | Upland forests

Note: “X” signifies that the solution is featured in this presentation,
in relation to the designated challenge.

79 GFDRR @ WORLD BANK GROUP

WORLD RESOURCES INSTITUTE
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R = Green roofs
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WHAT DO URBAN NBS COST? e

T e S SR
Green roofs b
» Costs 2-3x more than regular asphalt Capture and slow 50-100% of local precipitation.

= Avoided cost of stormwater: Can Tyt US: $110-270 per m?, 2-5x more expensive than a
reduce stormwater runoff by 90%. gt ¥ traditional roof.

I

Permeable pavement

» Last 2x as long, provide energy savings
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= |ndustrial bioretention sites may cost

between $110 and $430 per m?
= Filters pollutants — typically removes ,,
over 90% of heavy metals

|I 4 l,_'-_!!" ‘._
I-- L ."-'. 4 ;E!:“-‘!
il e



Coastal wetlands
& = Reefs

% = Sandy beaches and dunes
Seagrass

Costs/beneflts (based on synthe5|zed
3 global studies):

“i Mangrove forests are 2-5x cheaper than
- breakwaters, reduce wave height by 70%.

' Reefs reduce wave height by 70%,.more
costly, but many cobenefits (tourism,
blodlver5|ty, seafood)
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SOURCE WATER PROTECTION

l Forests retain runoff and purn’y

= water. T e R e o
4 ~ Wetlands are often less
- expensive than other

Targeted restoration in Brazil- - e
 _ treatment options.

estimated to result | m 30- 50%

- An acre of wetland can store
1-1.5 million gallens of
~ floodwater o

GES INSTITUTE,



(% FASR
ADVANTAGES OF NATURE-BASED SOLUTIONS

Can be more cost-effective

Can be designed as resilient, flexible,
climate adaptation measures

Provide wide range of co-benefits




KEY CONSIDERATIONS :
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Appropriate use of NBS is

% bt highly context specific, requiring
e R 8 careful evaluation, planning and
. ... 1 design of project components
There are limits to how NBS can
perform in urban settings

AuRRREET o S
mmmmEt gl Bl o
= : -- . — I == : - ! ¥ :'. 18 5 ¥ LY o " i .:.'-_"":'L- n'. :

L
-\.
;_‘_.é
-'r.
'-'-I-

. ;.h AN ﬂ:.;lﬁ, r*‘&u 4,;*:.:5' T
A . Siting, NBS type, and spatial footprint
= Integration with built infrastructure
= Enabling conditions
. Multiple stakeholders to engage
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WHO IS INVOLVED?

TECHNICAL EXPERTS provide
technical know-how and assistance to
help programs make informed, science-
based decisions.

INTERMEDIARIES, including

land trusts, conservation districts, state
forest services, and environmental
organizations, establish relationships
between investors and landowners.

/

INVESTORS provide funding to
conserve or restore upstream forests
in order to maintain or enhance the
important watershed services these
forests can provide.

COORDINATORS serve as the
primary administrators of many
programs by managing funds, brokering
deals, distributing investments,
facilitating decision-making, bridging
communications, and coordinating the
efforts of multiple partners.

SUPPLIERS are private landowners or
public land managers that use investors’
funding to restore and conserve local
forests, and to manage landscapes to
improve or protect watershed services
that impact drinking water.

APPROVING BODIES approve
regulatory requirements or measures
that either create incentives for
investing in natural infrastructure or set
the conditions that allow for program

start up.

PUBLIC OUTREACH GROUPS
conduct strategic outreach to build
support for natural infrastructure
financing and forest treatments among
local environmental organizations,
water customers, and elected officials.

Fuctions and Connections

Money

Services
—> Trust

Knowledge

—> Rules

Communities and land
managers play a core role

NBS often cross
jurisdictions and levels of
government

Civil society is often the
engine

Water utilities, flood
districts, etc. may invest

Financial institutions
looking to co-invest

Source: WRI (Ozment et al. 2016)



STATE OF WATERSHED INVESTMENTS (2015)

107 n ﬂ
3.8b 6.4b

Number of Programs (419 total)

Total Transaction Value (24.6b total)

117.8m

m

84k

Area in 2015 (486.7m ha in total)

. : Latin America & . .
Asia [ North America M Europe Caribbean B Africa Oceania

Source: Forest Trends @ WORLD RESOURCES INSTITUTE



EXPANDING ON TRADITIONAL FINANCING STRATEGIES

Tariffs Gray Infrastructure

Green Infrastructure

0&M

Taxes

- s =

Funds flow

Repayment Green Infrastructure

Private finance

| Funds flow
Source: Authors, |

Repayment

Source: Browder et al. 2019 @ WORLD RESOURCES INSTITUTE



EMERGING FINANCING STRATEGIES

= Green bonds

m Pay—for-success The Forest Resilience Bond
= Corporate stewardship (FRB) DETERMANED BY FVALIWTOR
= Water Fund

= Insurance for risk reduction _ -
= Public-private partnerships S';f*-

-

EEELL

CONTRACTED CASH FLOW A3

DETERMINED BY EVALUATOR

Graphic: BFC 2017; Photo credit: Flickr/Alex Blanck

“}% GFDRR @wnmnaguxgnuup % WORLD RESOURCES INSTITUTE



CHINA'S SPONGE CITIES — SHANGHAI GREEN ROOFS

Utilizes many NBS and built infrastructure |

By 2030, 80% of built area in pilot cities will |
serve as a “sponge” =
Capturing 70% of stormwater runoff

Cost effective with significant energy
saving

Leveraging private finance
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WARNING

COMBINED SEWER OVERFLOw
DISCHARGE POINT

POLLUTION MAY occyr
DURING RAINFALL

- CSO OUTFALL NO. 026
PERMIT NO. Dc 0021199

TO REPORT PROBLEMS CALL -
DISTRICT OF COLUMBIA

"WATER AND SEWER AUTHORITY
TELEPHONE NO. 202) 612-3400

lon: US$100 million invested Iin
Croplem: @ bition gajons oF Sewage and Sicc))lruet;ggtign areas, rain gardens, permeable
stormwater discharged into local waterways savement, and downspout rle_Conne(t:tIIDOOnr.]d
. ' environmental impac
?)Tﬂr:euﬁé of DC’s wastewater runs through a Financed by

icipal bond) with “pay for
. 100 yrs ago. (tax-exempt municipa o )
single-pipe system built over y success” payment model.

/ RESOURCES INSTITUTE

NKGROUP & WORLD
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Tips for getting started

Use existing guidance and draw on lessons learned

A A )\

Incorporate NBS considerations into planning processes
Build relationships with green infrastructure coordinators =

| Evaluate green infrastructure investment opportunltles in LS
your source watershed

|.org/natural lnfrastructure

WGRLD ExESGURLES IHSTIT"TE
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Thank you'

; Suzanne Ozment
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- EPMAPS  ThNature C o fg|ng$gH'm CI\\I CERVECERIA @i tesalia 7= cbc

AGUA DE QUITO C()nsm‘\'an(f}' Siempre junto a ti

(FON

RA LA PROTECCION DEL AGUA

Nature based interventions for sourcewater
protection: the case of Quito’s Water Fund,

FONAG

Bert De Bievre

Technical secretary FONAG
Feb 7, 2019

Webinar World Resources Institute




FONAG =
Quito’s
sourcewater
areas
protection




THE TRUST

Public and private partners
contribute to Trust Fund.

Contributions from Water Utility
EPMAPS, are the highest by far,
and are regulated by Municipal
Law (2% of revenues).

MNivel Directivo
Nivel Ejecutor

Y s nnws PEABA sassisnas

i eAmmanhos Mdﬂﬂ“ para

- esans EiEI'.u-tﬂ TEE ] a prﬂtﬂ‘g!r mnt.l .

_Rinde _______} de agua

cusntas

La estructura del FOMAG consta de tres niveles: (1) Directivo- Junta del Fideicomiso, (2) Administrador y representante legal -
Fiduciaria y {3) Ejecutor- Secretaria Téenica.



THE TRUST

APORTE AL FIDEICOMISO FONAG

DESDE ENERO DE 2000 A DICIEMBRE 2018
13 D00
18 OO0 .
17 D00
16" 000000
15 [HAL000
14000.000 PATRIMONIO EN MILLONES DE USD .
13" 000000
13 DO
VD00
10" DDLD00 -
S OD0.000
B OHLO00
7000000
&' OD.000
5'000.000

4" D000

2.112.553
2.683.452

¥ 000,000

2 DXL

1.450.040

837.097

100000

164.046
443.489
5.162.206
6.724.849
8.356.291
9.881.649
10.891.004
12.704.802
13.236.713
9.776.377
10.604.147
14.456.298
18.758.920
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AREA TO BE CONSERVED AND/OR RESTORED : ANDEAN -
HEADWATER THAT PROVIDE WATER FOR QUITO C(FONAG
METROPOLITAN DISTRICT. i

GUAYLLABAMBA MEDIO

Source water areas are around 236.600 ha., of
which 81.500 ha are located within National
Protected Areas.

The remaining 155.100 ha are the areas of interest
for EPMAPS, where FONAG should concentrate its
efforts in conservation and restoration.

We aim at covering the full

sourcewater area of 155.100 ha
i ' Leyenda . .
- vetieres in the coming 62 years.

@® C_Captacion

I Predios = 19870 ha

[ Ambito_ FONAG

I PANE-AIH
Areaslntervenir=155100 ha
RiosPrincp

UL Kilometers
0510 20 30 40



FONAG IMPLEMENTS AVARIETY OF
INTERVENTIONS:

It generates relevant information for
optimal decision makingby FONAG itself
and other stakeholders in the catchments:
FONAG operates a hydrometeorological
network that fills historical gaps; collab-
orates with the water authority on water
uses and authorizations; and generates
socioeconomic information in interven-
tion areas.

It establishes conservation
agreements with private and
community owned land,
looking for conservation of
the most sensitive water
source areas and promoting
sustainable productivity.

It creates an enabling environ-
ment for research partners to
study relevant processes in its
intervention area.

It manages around 20.000 It restores degraded, mostly It runs a cutting edge environ- It monitors the impact of its
ha of “own” land, historically overgrazed, paramo. mental education program in interventions, including water
purchased by Quito’s water Restoration strategies can be rural schools and communities, quantity and quality, allowing
utility EPMAPS or FONAG passive, i.e. ¢ effective elimina- in  coordination with the for quantification of the return

tion of threats, or active, i.e. on investments its constituents
arebased on thisland and in planting native paramo vegeta- make, and preparing its
other strategic protected tion, and wetland restoration. potential task of implementing
areas. water footprint compensation
of interested stakeholders.

itself. 18 paramo rangers education authority.



Keys to success /(FQMQ
1. A DIVERSE PORTFOLIO OF INTERVENTIONS

* Effective elimination of threats.

 Purchasing of strategic land.

Wetland Restoration.

Restoration of extremely degraded areas.
Conversion of exotic plantations back to native.
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BEFORE

PUGLLOHUMA
A WETLAND UNDER
RECOVERY




2. HUMAN RESOURCES

« Hydrologists
Looking for  Soil scientist
« Limnologists...

Guardaparamos FONAG



3. IMPACT MONITORING AND EVIDENCE




RETURN ON

INVESTMENT

portfolio of interventions
O ®

direct support indirect
(conservation, -— (human resources, (capacity strenghtening,
restoration, etc.) monitoring, etc.) nvironmental education, etc.)

impact
On water quantity and < = ~
water quality

bene‘fits
. ROI=-
@/ > I nvestment




Base line = represents the mean state and trends of climate, hydrology and
anthropic activity in recent history: for climate 2009-2016 and for land use
change 2001- 2014.

Scenario of sustainable ecosystem management (SEM) = when FONAG and its
strategic partners like EPMAPS eliminate threats through its interventions,
advance of agricultural frontier into paramo is stopped and sustainable
catchment management implemented. The model considers these actions
consolidate there impact on water quality and water quantity in 20 years.

Scenario without intervention (business as usual -BAU-): no intervention by
FONAG, nor sustainable management by other institutions, threats continue
their historical trends, agricultural frontier advances 200 m in altitude, paramo
reduced by 26%.




PILOT RiO CINTO
HEADWATERS

Exchange rate
land uses
2001 -2014

- Change 42%
E Same 58%
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2 Modelacioén biofisica 3 Analisis econdmico

1 Definicidn de intervenciones
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LESSONS LEARNED - RECOMMENDATIONS

* Thorough understanding of hydrological dynamics, and of benefits
pursued by funders.

* Invest heavily in effectivity of interventions, and the
documentation of evidence of benefits.

e Invest in human resources. Interventions need to Dbe
revolutionized.

* Nature Based Solutions can work as “Good business” — positive
we invest in an effective way.

Al






THANK YOU FOR PARTICIPATING!

Questions or comments:

terravirsilas@wri.org

valeria.hurtado@wri.org



mailto:gabriela.aguilar@wri.org
mailto:valeria.hurtado@wri.org

	Introduction PPT 2019-02-07
	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5

	Suzanne
	Número de diapositiva 1
		PRESENTATION STRUCTURE
		URBAN water management challenges�
		Costly Consequences: Flooding
	Número de diapositiva 5
		Structural Strategies
		Nature-based solutions to address many challenges
		Urban NBS inside the city
	  What do URBAN NBS cost?
		Coastal NBS
		Source water protection
		Advantages of nature-based solutions 
		Key considerations
		Who is involved?
		State of watershed investments (2015)
	Número de diapositiva 16
		Emerging financing strategies
		China’s Sponge Cities – Shanghai Green Roofs
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21

	Bert
	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16

	Introduction PPT 2019-02-07
	THANK YOU FOR PARTICIPATING!


