
Be t teR modeLinG and monitoRinG tooLs

one key element of any geoengineering proposal will be an effort 
to more accurately model and predict changes to rainfall patterns, 
cloud formation, and ozone concentrations. The sheer complexity 
of the global climate system virtually guarantees that geoengi-
neering projects will have some level of impact in monsoon zones 
resulting from aggressive modifications. Close monitoring will be 
called for, and in cases where unwanted results are unavoidable, 
mitigation and adaptation efforts will become necessary.

new GLoBaL institUtions

The global nature of climate disruption and the near certainty 
that any geoengineering effort will directly affect multiple 
countries will put enormous pressure on traditional geopolitical  
systems. Setting up, deploying, managing, and monitoring a  
geoengineering project will demand international coordination.  
At the very least, issues around evaluation of impacts, liability,  
and reparations for damages will come to existing international 
bodies such as the United Nations and the World Court. As most 
geoengineering proposals require a long-term commitment,  
the need for new institutions focusing on climate engineering 
oversight will eventually become overwhelming.

stRUGGLes oveR ContRoL

Just as climate change affects different regions of the world in 
different ways, the effects of geoengineering will vary by loca-
tion. As a result, the duration and intensity of geoengineering 
efforts will provoke intense political disputes, with some countries 
seeking a more limited geoengineering effort and others a more 
aggressive program. At the same time, the technologies required 
for geoengineering are within the capabilities of most developed 
nations, leading to the possibility of unsanctioned efforts, counter-
engineering efforts by those seeking to limit geoengineering, or 
manipulation of climate systems for geopolitical goals. Thus, the 
potential for rogue use, micro-level use, and weaponization must 
be taken into consideration.

if global warming’s effects hit faster than previously expected and the global community remains unwilling to make economic 

and technological changes swiftly enough to head off disaster, large-scale geoengineering projects may need to be deployed 

to hold down temperatures. doing so without causing unwanted side effects will demand a sophisticated understanding of the 

earth’s processes and the development of models and simulations that more accurately reflect geophysical and human systems. 

An equally complex issue will be the international political and economic debates and power struggles certain to arise as 

geoengineering moves to the forefront of possible responses to rapid climate disruption.

GeoenGineeRinG:
(Re)PRoGRAmminG the eARth

Geoengineering prototype for cloud-seeding ships



Signals:

mit’S integRAteD globAl SyStemS moDel  
(Be t ter Modeling and Monitoring tools)

The MIT Integrated Global System Model (IGSM), a comprehensive 
tool analyzing human–climate system interactions, has been  
developed by the MIT Joint Program on the Science and Policy  
of Global Change. The model seeks to answer questions about how 
effective and costly specific policy measures to alleviate climate 
change would be, how oceanic and terrestrial uptake of carbon 
dioxide and other greenhouse gases will be affected by changing 
climate, and which nations, regions, and economic sectors are most 
likely to be affected.

source: http://globalchange.mit.edu/igsm/#igsm

geoengineeRing the ClimAte (new gloBal institutions)

A report entitled Geoengineering the Climate: Science, Governance 
and Uncertainty was released by the Uk’s distinguished Royal Society 
science academy in September 2009. The report, researched 
and written over a period of 12 months by 12 leading academics 
representing science, economics, law, and social science, lays out in 
detail current geoengineering options, along with a comprehensive 
breakdown of potential benefits and drawbacks. This report is  
particularly notable because it demonstrates the attention the sub-
ject of geoengineering is now receiving from mainstream scientists.

source: http://royalsociety.org/Geoengineering-the-climate/ 

“the geoengineeRing oPtion”  (struggles over Control)

In the March/April 2009 issue of foreign Affairs, Stanford Law 
School professor David G. Victor and four other authors laid out 
the issues in an article entitled “The Geoengineering option: A Last  
Resort Against Global Warming?” This piece was the first high-profile 
article about geoengineering aimed at policymakers, not scientists 
(or the general public), indicating that geoengineering is a political 
issue, not just a scientific one. Victor writes that if the efforts to 
control the emissions that cause global warming are tardy or fail, 
“then geoengineering is a Plan B that is filled with troubles, but  
better than nothing.”

source:  http://www.foreignaffairs.com/articles/64829/david-g-victor-m-granger-morgan-jay-apt-
john-steinbruner-and-kat/the-geoengineering-option?page=show

enaBLinG  
teChnoLoGies

simulation:  
Modeling possibility space

Cloud Computing:  
Supercomputing on demand

Location-based Computing: 
everything knows where it is

Pervasive Wireless:  
Continuous connection

sensors and sensor  
networks:  

everything in its right place



What difference does this make?

Geoengineering offers a way of holding off the worst effects of global warming but doesn’t resolve the underlying problem. it will push the  
development of much more sophisticated and powerful tools for simulating and monitoring global systems as well as of international institutions  
to manage the process.

ConCLUdinG seCtions

sUBstantiaLLy imPRoved tooLs foR modeL-
inG GeoPhysiCaL systems

The most powerful supercomputers today are pushed to their 
limits with advanced climate modeling. Creating and maintaining 
a geoengineering program that maximizes its effectiveness at 
moderating temperatures while minimizing undesirable results 
will require information systems many times more powerful than 
today’s best. That, in turn, will have spin-off benefits across the 
spectrum of issues demanding more powerful computing.

ex tension of GeoenGineeRinG effeC ts 
aCRoss BoRdeRs

Although geoengineering practices can be implemented  
locally, resulting changes will affect regional and global  
environments. Without international cooperation, disputes 
are inevitable over locally implemented processes with 
broader geographic implications and impacts.

stRenGtheninG of inteRnationaL  
institUtions in oRdeR to manaGe the PRoCess

The risks of political conflicts derailing any geoengineering 
effort are substantial, and a great deal of attention will  
be paid to building and maintaining global governance 
mechanisms. These will also include mechanisms for helping 
to mitigate both unintended consequences and the results 
of existing warming.



What to do differently?

the advent of geoengineering as a way of moderating global warming will not mean that  
efforts to reduce carbon emissions are unnecessary or lower in priority. organizations 
should still focus on aggressive cuts to emissions.

take advantaGe of inteGRated CLimate–eConomy modeLinG systems 
to Be t teR GaUGe sUstainaBiLit y imPaC ts

Large organizations, especially those with an international reach, can use these tools to gather 
more precise information about both existing impacts and the effects of policy changes. Global 
institutions may be willing to fold these results into broader models.

watCh foR inCReased CooPeRation and PoLiCy CooRdination  
Be tween LaRGe inteRnationaL PoweRs as a side effeC t of inCReased 
CLimate CooRdination

Successful geoengineering will require functioning international coordination. This will  
inevitably have effects across a wide array of transnational issues, particularly economic issues.

PRePaRe ContinGenCy PLans foR enviRonmentaL emeRGenCies

one known drawback to geoengineering programs is that if they are stopped abruptly  
(due to accident, changed policy, or attack), temperature conditions will rebound quickly and 
may exceed the previous peak temperatures for a time. once under way, a geoengineering 
program can be stopped safely only if carbon levels are brought down; otherwise, the  
potential for crisis as a result of abrupt cessation will persist.
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