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. Lmks nature to human welfare
* Full accounting of costs and benefits
» Conservation could pay for itself?
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GLOBAL, SYNTHETIC
60% of g/obal ES in decline (Millennium Assessment)

$33 Tri/lion/y (Costanza et al. 1997 Nature)

N7

& NEEDED -
* region/landscape scale
 scenario based
« spatially explicit

C - multiple services ﬁ

LOCAL, SPECIFIC

2 forest patches: $60K/year (Ricketts et al. 2004. PNAS)

22 others (just for pollination!)
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Make conseryvation e’e-qpc(mlcally attractive

— Develop science and policy Qtocﬁs to address
ecosystem services KN
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Apply tools in important 6l“aces

o

Support policies to maintain_'_/ payfor services

Change the way ecosystems are V|ewed
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Stakeholders

Scenarios

Policy implementation
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— Where are ecosystem services supplied?

— How would a proposed dam or logging project affect
different ecosystem services and biodiversity?

— What landscape pattern would optimize ecosystem
services now and under likely scenarios?

— Who should pay whom under a proposed PES
program, and how to scale it up?

e D
ANSWERS:

landscape-scale, multi-service assessments | . .. C—J
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- Whaiar:e_tmuacis_of_pal

Advocacy $ el

Regulations

Payments What are ecosystem s
iImpacts of subsidies

Markets |

Fiscal incentives

WooDs INSTITUTE o)
FOR THE ENVIRONMENT _ Ehf'NElturL @
STANFORD UNIVERSITY  yarpwiF r:rn.s.tnanu




natural

* Biodiversity and multiple services
* Biophysical or (first estimate) economic values
« Spatially explicit (mapped)

* Tiered design: simple or complex

* Driven by management scenarios '-ll-'-

* Free and open source [. w
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http://invest.ecoinformatics.org
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 Biodiversity

« Ecosystem services
— Carbon sequestration
— Sediment retention
— Water quality
— Open-access harvest
— Native pollination (for ag)
— Commercial timber production
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Tier 2 Tier 3

Models (M
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ArcToolbox
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30 Analyst Tools

Analysis Tools
Zartography Tools
Conversion Tools
Coverage Tools

Daka Interoperability Tools
Daka Management Tools
aencoding Tools
Genstatistical Analyst Toals
Linear Referencing Toals
Multidimension Tools
Mati_ap

Metwork Analyst Tools
Samples

Server Tools

Spatial Analyst Tools

Favorites Inu:le:-:_l Search! Hesultsj
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InVEST.mxd - ArcMap - Arcinfo
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File Edit Wiew Bookmarks Insert Selection Tools Window Help
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[+ & Avoided Reservoir Sedinmentation
£ sedimentation W% Pallution Control
§ 2 Biodiversity

L2 Carban

g Open Access
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i -2 Timber
& Linear Referencing Tools
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[+ a Samples
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& Open Access
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& Server Tools

- Spatial Analyst Toals
& Spakial Statiskics Tools
& Tracking Analyst Taols
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_InVEST.mxd - ArcMap - Arclnfo
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£ Carbon

o @ Help
] Workspace
4 ] CHiMatCap Carbon = Carbon

Current land cover map This model calculates the standing
J|u|.;_wi||_.;._.r :J = stock of Carbon and amount of

= carbon sequestered over time using
vear of current land cowver four fundamental carbon “pools”
J 1990 aboveground bicmass, belowground

biomass. soil, and dead organic
Resolution (desired cell size o use, in meters) (optional) matter_ It also computes the
| amount of Carbon stored in
harvested wood products and values
Carbon pools and decay rates this stock and sequestered carbon.
| carbon_pools_wil | =
Current harvest rakte map {optional)
J harw _will_cur _vj =
Future land cover map (optional)
J Iulc_waill _Fuk Lj =
Year of fubture land cover {optional)
| 2030
Future harvest rake map (optional)
J harw il _Fut Lj Cadr
v Compute Economic % aluation
Price of Carbon per metric ton (optional)
| 43
Carbon discounk rate(%:) (optional) --
| 5
Market discount rate! ) (optional) »
ot |
k. J Cancel J E rironments. . ‘ <« Hide Help | i
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B Attributes of lulc_samp_cur

Rowid | VALUE* | COUNT |

DESCRIPTION

LULC_GROUP

40
41
42
43
44
45
46
47
45
49
50
51
52
53
54
g5

9
aa

Bebd7
14318

a1 386
g2 22685
83 47470
a4 3652
g3 96693
88| 17226
a7 98374
a5 3610
a9 o3
0 15323
=y Ja62
92 14282
93 16250
93 5294
1

T9_Row crop

80 _Grazs
21_Burned grazs
52_Field crop

23 _Hayfield

24 _Late field crop

25 _Paszture

86 _Matural grazsland
87 _Matural zhrub

S5 _Bareifallow
29_Floodedimarzh

90 _Irrigated perennial
91 _Turfgrazs

92 _Orchard
93_Chriztmasz trees
95_cConifer Wooddlot

&g
&g
&g
&g
&g
&g
&g
nkn
nkn
&g
Wister
&g

&g

&g
Farest
Farest

Record: ﬂj ﬂﬂ Shioa; W Selected Records (0 ouk of 56 Selected)

|

Options -

B | Attributes of Sediment

| 1 * wshed_ID* | rem_cost time_period discount_rate calibration
Pl 2 0 24 10 5 1
u 3 1 30 20 5 1
N 4 2 42 30 5 1

Record: ﬂjliljﬂ

Show: | Al Selecked Records (0 out of 3 Selected)
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~ Upper
Yangtze

Borneo & &

Arc Mtns Sumatra

» test INVEST with field partners and experts
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Example: “Valuing the Arc”

A
VALUING THE ARC
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Current ecosystem services Mt
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Compare to biodiversity
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Firewood - 5km access Firewood - 40km access
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Detailed examples of scenarios of
change

Land cover 2000 Matazamio 2025 Kama Kawaida 2025
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VALUING THE ARC
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Carbon Water Water
Biofuels Storage Quality  Yield Income

BN
S ]

. ¥
L ] N
") =i IheNature (%)

STANFORD UNIVERSITY \:FWf r:rn.s.tnanc}



natural

capital

| ROJECT

« Government grants ‘ﬁ‘ﬁ%
licenses for industrial i
and extractive sectors

* Permit conditions now
based on ecosystem
service impacts

e System of
compensation for
unavoidable impacts
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Change in 4 services
over climate change
scenarios:

» Forage production

» Carbon sequestration
» Recreational skiing

« Salmon fisheries

-
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 Distributional information
* Measures of uncertainty
* Opportunity costs

* Trade-off analysis

* Temporal dynamics
 Valuation (or not...)
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* Available data
» Builds local capacity
* Visually appealing

* Quick and cheap and easy
* Not always relying on external consultants
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* Long-term stakeholder engagement

* Framing analyses as stories through
scenarios

Finding political openings d :

A

Effective communication g ."
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« Will it deliver service & 1
conservation?

2

* Are conditions supportive? .

4

5

I  Strong opportunity
B Highrisk
Information gap
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Screening Criteria

Scenarios
INVEST

for policy-
makers

INVEST

WWE & TNC networks
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What's next? Marine ecosystem services
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