Innovation In Information:
Earth Observations for Environmental Policy

(1) A bit of romance (and brief technical
notes)

(2) Examples
(3) Policy impact

- (4) Moving forward: a research and policy
agenda (climate, water, forestry,
ecological wealth)

RFF Fall 2010 D.C. Breakfast Series
7 October 2010
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nNJust as the I nvention of t
humans to see their own image with clarity for the

first time, we can now see ourselves for the first

time living on and altering a dynamic planet. We

have barely seen the Dbegil ni

Some technical rules of thumb:
Spatial, spectral, and temporal resolution
Synoptic view

Contemporaneous measurement and observations of
multiple natural and environmental resources and human
Interactions with them

Accuracy (or other dimensions of quality)



78 spacecraft
looking at Earth

125 instruments

38 countries and
private sector

~$45 B (hardware)

~$33 Blyr (US
agencies: NASA,
NOAA, EPA, FAA,
USDA, Dol, DoE,
DoT, DoS)

~Large funding
Increase in FY11
from President and
House/Senate
Authorization last
week
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More than pictures: information, problem
solving, and policy relevance. For example:

The Sl oan Foundatitobrimg wh
science and technology to the modern economy
asked RFF to solve the following problem:

We have poor estimates of global forests and changes
them. (We have better maps of the moon and Mars
than of global forested land acreage.) Forests are a
highly valued resource in watershed management,

biodiversity, and habitat protection, and other
functions.

Would RFF help the Foundation solve this problem to
enhance public understanding of forests and improv

how they are managed
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g R Pa,pua New Guine

Forest Inventories

Discrepancies and Uncertainties

Paul E. Waggoner

RFF REPORT

Measurement and
Monitoring of the
World’s Forests

A Review and Summary of Remote Sensing
Technical Capability, 2009-2015

Muliins Harbour

Matthew Fagan and Ruth DeFries

October 31, 2001

E— Assessing Investment
in Future Landsat
Instruments

f Forest Carbon Offsets

18 Jnih-Shyang Shih
RFF REPORT

Forest Measurement i 3 £ A
and Monitoring : P
Technical Capacity and 3\ : - ? R

“How Good Is Good Enough?”

Mally Macauley, Daniel Morris, Roger Sedjo,
Kate Farley, and Brent Sohngen

DECEMBER 2008
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The Sloan Foundation had a conviction the
Earth observations would be key

--RFF built an international team of 22 experts in forestry,
forestry economics, Earth observations

--Included a MacArthur Genius awardee

--Included private sector leadership in Earth observations an
In the forest/timber industries

-The Advisory oteafordrorésbr RFF
Economics and Policgrovided guidance and outreach

Our findings set the foundation for next steps
towards a World Forest Observatory




ADVANCE VERSION

@ United Nations FCCC."'AWGLCM?010."'14

Framework Convention on Distr: Gl
13 Augus 2010

',‘f,“"' ;‘ Climate Change

Origial: Fnglish
0. [Requests the Subsidiary Body for Scientific and Technological Advice, af ifs [xx]

session, fo develop, as necessary, modaltes for [measuring. reporting and verifying]
anthropogenic forest-felated emsssions by sources and removals by sinks, forest carbon

AddH“:h“’El‘“"g gl““‘l’ on Long-erm Cooperatve Ac gtocks forest carbon stocks and forest area changes resulting from the implementation of
UDCEr (e Lonvenion

Trelth sesion activities referred fo i paragraph 3 above], and consistent with any guidance for

Tianjin, 4-9 October 2010

measuring, reporting and verification of nationally appropniate nutigation actions by
developing country Parties agreed by the Conference of the Parties], taking mto account
Negofinting text methodological gudance m accordance with decision 4/CP.15, for adoption by the
Conference of the Parties at s [1x] session |

Item X of the provisional agenda




Policy-relevant problem solving: three more examples

_ (briefly) e
A Water: At present, nationally consistent data for monitoring the

qguali ty of water 1 n the natio
every five years. Could we do better, at what cost, and at what
benefit?(Spatial resolution, frequency of overflight, ability to see
land use In relation to estuaries)

A Climate and forests: Pine bark beetles, extreme weather, and drol
may be changing the extent and health of forests. How much sho
we pay, and with what benefit, to improve measurement and
monitoring of these effectg3pectral resolution, synoptic view,
correlation of multiple physical phenomena)

A Climate and adaptation: Do people have economically relevant
Information necessary to respond to a rising sea level in coastal a
(insurance, infrastructure, developmenfy™{i sual I zat i

scenarios informed by climate science and projections of sea leve
rise)



Avoiding false positives Controlling for Decisionmaking
confounding effects under uncertainty

US Water Quality Forest Economics People, Economics,
Monitoring for Cost- and a Changing and a Rising Sea
Effective Regulation Climate Level

_ RESOURCES

s FOR THE FUTURE
Oregon State University
s in SPARROW

m RESOURCES

e FOR THE FUTURE
Evaluating Public Policies to Adapt to Sea Level Rise in the Chesapeake Bay:
The Role and Value of Climate [nformation Products

5
INFORMING AND MANAGING THE RESPONSE OF 10 September 2010

FOREST ECOSYSTEMS TO CLIMATE CHANGE
A Proposal in Response to NOAA-OAR-CPO-2011-2002561
CSI-Coasts-Coastal Resource Management
US Department of Commerce, National Oceanic and Atmospheric Administratioy

UL
Climate and Biolog

Principal Investigator: Co-Principal Investigator
Maureen Cropper Tim Frazier

e . Senior Fellow Asgistant Professor
NASA Research Oppo

App

Resources for the Future Department of Geography
1616 P Street NW University of Idaho

Washington DC 20036 Moscow, [daho 83844
Tel. 202 328 5083 Tel. 208 885 6238
cropper@rif.org tfrazier@uidaho.edu

the Total Phesphorus
ander etal., 2008)

Co-Investigators:
Molly Macauley, Senior Fellow and Research Co-Director, Resources for the Future
Carolyn Kousky, Fellow, Resources for the Future

Collaborators:

Dennis King, King and Associates
yof
Letter of Commitment:

Chesapeake and Coastal Program, Maryland Department of Natural Resources

RFF, Oregon State U,

_ RFF, U Maryland, U Idaho
U Maryland, USGS Forest Service



Weove al so been asked to

Il nf orming the nationos 1 n

1. How much do we value information about natural
and environmental resources? (VOI derives directly
from how how much we value them)

2. What attributes of the information matter most
(resolution, accuracgeeing places that are
otherwise hardtosee,h e Acont ext ¢
among resources and with people)?

RFF REPORT

Forest Measurement

and Monitoring

‘Technical Capacity and
“How Good Is Good Enough?”

LOCATION
Location| #/

LOCATION

3. Can the vantage point of space allow
ncompersiing monitoring of environmental regulation

Resource and . . .
Environmental and international environmental

Change in a Nation's

Economic Accounts ag re e m e ntS’>

Roles for Earth Science Applications

/fTHE GEOGRAPHY 0
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line at www.scencedirect.com
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Private Eyes in the Sky

Implications of Remote Sensing

Chanqmg Our Perspectlve Technology for Enforcing

Environmental Regulation

< ROBERTA BALSTAD, ANTHONY C. JAN HOLLY K. MACAULEY >
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The Value

of Information

Methodological Frontiers
and New Applications

for Realizing Social Benefit

Molly Macauley and Ramamnan Laxmina

Juna 28-29, 2010

1616 P 51 NW
Washingeon, DC 0025
20F-318-5000 w10
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C. Kennel, Scripps Institution
W. Gail, Microsoft

L.S. Shanley, NRC

K. Green, K.Green & Assoc.
R. Chen, Columbia U (SEDAC)
W. Hooke, AMS

M. Obersteiner, IIASA

D. Osgood, Columbia U

M. Toman, The World Bank

R. Cooke, RFF

G. Jin, U of Maryland

M. Over, Center for Global Development
J. Kolstad, Wharton School, U. Penn

K. Leonard, U. Maryland

J. Cohen, Harvard School Public Health
A. Malani, U. Chicago Law School

D. Hartley, Georgetown U. Medical Ctr
J. Michaud, SAIS

R. Bernknopf, USGS

C.S. Norman, Johns Hopkins U.



= Policy contributions

=

Uses and Limitations of
i Other Projesions s Testimony and legislative
Decision Support for Selected
v language

National federal advisory
committees and NRC
committees; USGCRP

Academic community (esp.

ERRTH STIENCE s - Interdisciplinary)
APPLICATIONS rem SPACE

" Funders (USGS, NASA,
NSF, EPA, FAA, EPRI,
Alfred P. Sloan Foundation)

Congress mandated a a
special provision for
Earth science data in the
NASA FY 2000
Authorization Bill; NASA
has asked for VOI.




