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Paul Belanger

Subject: CLIMATE INTERVENTION: SRM and CDR - AKA Geoengineering

P reface
The signs of awarmingplanetare allarou nd u s:risingseas,meltingice sheets,
record -settingtemperatu res,withimpacts cascad ingto ecosystems,hu mans,
and ou reconomy.A tthe rootof the problem,anthropogenic greenhou se gas
emissions to the atmosphere continu e to increase,asu bstantialfraction of whichd iffu se
into the ocean,cau singocean acid ification and threateningmarine ecosystems.
Globalclimate is changingfasterthan atany time since the rise of hu man civilization,
challengingsociety to ad aptto those changes.If the cu rrentd epend ence on fossilfu el
u se continu es,evid ence from previou s period s of highatmospheric greenhou se gas
concentrations ind icates thatou rrelease of fossilfu elcarbon into Earth’s atmosphere
in the form of C O 2 willbe record ed in the rockrecord as amajorplanet-wid e event,
marked by transgressions of shorelines,extinctions ofbiota,and pertu rbations of major
biogeochemicalcycles.

The specific topic of this report,“climate geoengineering,”was often framed in terms
of alast-d itchresponse option to climate change if climate change d amage shou ld
prod u ce extreme hard ship.Su chd eliberate intervention in the climate system was
often consid ered ataboo su bject.A lthou ghthe likelihood of eventu ally consid ering
last-d itchefforts to ad d ress d amage from climate change grows withevery yearof
inaction on emissions control,there remains alackof information on these ways of
potentially interveningin the climate system.In 2012 the U.S.government,inclu d ing
severalof the science agencies,asked the N ationalA cad emy of Sciences to provid e
ad vice on this su bject.The N ationalResearchC ou ncil(N RC )committee assembled in
response to this requ estrealized thatcarbon dioxide removal(C D R)and albedo modification (S RM )
(i.e.,mod ification of the fraction of short-wavelengthsolarrad iation reflected
from Earthbackinto space)have trad itionally been lu mped togetheru nd erthe term
“geoengineering”bu tare su fficientlydifferentthattheydeserved to be discu ssed in
separate volu mes.

C arbon d ioxid e removalstrategies,d iscu ssed in the firstvolu me,are generally of lower
riskand of almostcertain benefitgiven whatis cu rrently known of likely globalemissions
trajectories and the climate change fu tu re.C u rrently,costand lackof technical
matu rity are factors limitingthe d eploymentof carbon d ioxid e removalstrategies for
helpingto red u ce atmospheric C O 2 levels.In the fu tu re,su chstrategies cou ld ,however,
contribu te as partof aportfolio of responses formitigatingclimate warmingand
ocean acid ification.In the meantime,natu ralairC O 2 removalprocesses (sinks)consu me
the equ ivalentof overhalf of ou remissions,afeatu re thatmightbe safely and
cost-effectively enhanced orau gmented as explored in the firstvolu me.

In contrast,albed o mod ification approaches show some evid ence of beingeffective
attemporarily coolingthe planet,bu tatacu rrently u nknown environmentalprice.
The committee is concerned thatu nd erstand ingof the ethical,political,and environmental
consequ ences of an albed o mod ification action is relatively less ad vanced
than the technicalcapacity to execu te it.In fact,one seriou s concern is thatsu chan
action cou ld be u nilaterallyu nd ertaken by anation orsmallerentity fortheirown
benefitwithou tinternationalsanction and regard less of internationalconsequ ences.
A researchbasis is cu rrently lackingto u nd erstand more abou tthe potentialresu lts
and impacts of albed o mod ification to helpinform su chd ecisions.These approaches
are d iscu ssed in the second volu me.
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The committee’s very d ifferentpostu re concerningthe cu rrently known risks of carbon
d ioxid e removalas compared withalbed o mod ification was aprimary motivation
forseparatingthese climate engineeringtopics into two separate volu mes.
Terminology is very importantin d iscu ssingthese topics.“Geoengineering”is associated
withabroad range of activities beyond climate (e.g.,geologicalengineering),and
even “climate engineering”implies agreaterlevelof precision and controlthan might
be possible.The committee conclu ded that“climate intervention,”withits connotation
of “an action intended to improve asitu ation,”mostaccu ratelydescribes the strategies
covered in these two volu mes.Fu rther,the committee chose to avoid the commonly
u sed term of “solarrad iation management”in favorof the more physically d escriptive
term “albed o mod ification”to d escribe asu bsetof su chtechniqu es thatseekto
enhance the reflectivity of the planetto coolthe globaltemperatu re.O therrelated
method s thatmod ify the emission of infrared energy to space to coolthe planetare
also d iscu ssed in the second volu me.

Transparency in d iscu ssingthis su bjectis critical.In thatspiritof transparency,this
stu d y was based on peer-reviewed literatu re and the ju d gments of the committee
members involved ;no new researchwas d one as partof this stu d y and alld ataand
information u sed in this stu d y are from entirely open sou rces.M ovingforward ,the
committee hopes thatthese two new reports willhelpfosteran ethos in whichall
researchin this areais cond u cted openly,responsibly,and withtransparentgoals
and resu lts.

Itis the committee’s sincere hope thatthese topics willreceive the attention and
investmentcommensu rate withtheirimportance to ad d ressingthe comingpotential
climate crises.B y helpingto bringlightto this topic area,carbon d ioxid e removaltechnologies
cou ld become one more viable strategy forad d ressingclimate change,and
lead ers willbe farmore knowled geable abou tthe consequ ences of albed o mod ification
approaches before they face ad ecision whetherornotto u se them.

In closing,Iwou ld like to thankmy fellow committee members forallof theirhard
workto su mmarize the existing,fragmented science and to worktoward consensu s on
extremely complex issu es.A s well,we greatly appreciate allof the time and effortvolu nteered
by ou rcolleagu es who generou sly gave theirtime and talentto review these
reports,speakatou rcommittee meetings,and commu nicate withu s d u ringthe stu d y
process.W e wou ld also like to thankthe N RC staff fortheirsu perb efforts to assemble
and make sense of the many movingparts of two separate reports.

M arciaM cN u tt,C hair
C ommittee on GeoengineeringC limate:
TechnicalEvalu ation and D iscu ssion of Impacts

A d d itionalvid eo by B B C :http://www.bbc.com/news/science-environment-30197 0 8 5Geo-engineering:C limate
fixes 'cou ld harm billions'
B yD avid Shu kman Science ed itor,B B C N ews
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NAP/NAS links; they do ask what are you going to use it for in FREE download – but don’t let that intimidate you/I’ve
never been stopped.
1. CL IM A T EIN T ER VEN T IO N :R eflectingS unlighttoCoolEarth(2015)
http://w w w .nap.edu/catalog/18988/clim ate-intervention-reflecting-sunlight-to-cool-earth
2. Clim a te Inte rve ntion:Ca rb on Dioxid e Re m ova la nd Re lia b le
Se que stra tion:http://www.na p.e d u/c a ta log /18805/c lim a te -inte rve ntion-ca rb on-d ioxid e -re m ova l-a nd -re lia b le -
se que stra tion
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