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ñA Pale Blue Dotò (Voyager)



ñBlue Marbleò (Apollo 17)



Google





ñJust as the invention of the mirror allowed 

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 beginningsò (NRC 2007)

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)



NASA
Acmg.seas.harvard.edu

78 spacecraft  

looking at Earth

125 instruments

38 countries and 

private sector

~$45 B (hardware)

~$33 B/yr (US 

agencies: NASA, 

NOAA, EPA, FAA, 

USDA, DoI, DoE, 

DoT, DoS)

~Large funding 

increase in FY11 

from President and 

House/Senate 

Authorization last 

week



Northwestern Africa (NASA, MODIS)



Madagascar  (NASA, MODIS)



Gulf of Mexico9 May 2010 NASA
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Earthobservatory.nasa.gov



More than pictures: information, problem 

solving, and policy relevance. For example:

The Sloan Foundation, whose mission is ñto bring 

science and technology to the modern economy,ò  

asked RFF to solve the following  problem: 

We have poor estimates of global forests and changes in 

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 improve 

how they are managed.



Papua New Guinea

NASA



Fagan and DeFries, ImageTree



The Sloan Foundation had a conviction that 

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 and 

in the forest/timber industries

--The Advisory Board for RFFôs Center for Forest 

Economics and Policyprovided guidance and outreach

Our findings set the foundation for next steps 

towards a World Forest Observatory
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ÅWater: At present, nationally consistent data for monitoring the 
quality of water in the nationôs streams is available roughly only 
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)

ÅClimate and forests: Pine bark beetles, extreme weather, and drought 
may be  changing the extent and health of forests. How much should 
we pay, and with what benefit, to improve measurement  and 
monitoring of  these effects? (Spectral resolution, synoptic view, 
correlation of multiple physical phenomena)

ÅClimate and adaptation: Do people have economically relevant 
information necessary to respond to a rising sea level in coastal areas 
(insurance, infrastructure, development)? (ñVisualizationò of 
scenarios informed by climate science and projections of sea level 
rise)

Policy-relevant problem solving: three more examples 
(briefly)



US Water Quality 

Monitoring for Cost-

Effective Regulation

Forest Economics 

and a Changing 

Climate

People, Economics, 

and a Rising Sea 

Level

RFF, Oregon State U, 

U Maryland, USGS

RFF, U of Montana, US 

Forest Service
RFF, U Maryland, U Idaho

Avoiding false positives Controlling for 

confounding effects

Decisionmaking 

under uncertainty



Weôve also been asked to contribute to policy design in 

informing the nationôs investment in Earth observations

2. What attributes of the information matter most 

(resolution, accuracy, seeing places that are 

otherwise hard to see,the ñcontextò of relationships 

among resources and with people)?

3. Can the vantage point of space allow 

monitoring of environmental regulation 

and international environmental 

agreements?

1. How much do we value information about natural 

and environmental resources?  (VOI derives directly 

from how  how much we value them)
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Congress mandated a a 

special provision for 

Earth science data in the 

NASA FY 2000 

Authorization Bill; NASA 

has asked for VOI.

Policy contributions
Testimony and legislative 

language

National federal advisory 

committees and NRC 

committees; USGCRP

Academic community (esp. 

interdisciplinary)

Funders (USGS, NASA, 

NSF, EPA, FAA, EPRI, 

Alfred P. Sloan Foundation)


