Week 10 (the [ast week) The Future
= Today:  Mibgation {cont) = Where are we heading (business as usual)?
« Tuesday: Geo-engmesring — Emieslon scanarios and projactad clmate changs (review)
= Wed: Media repons/class evaluation . R .
. : = ¥What would it take ilize the climate so
T s s future was only, =3y, 3°C warmer than 20007
g _ _ — What do we have %o do 1o global emissions?
= Thur'Fri sections: HWWreviewTA evalustion — |5 | doahia”
= Reminders: = In the keng run, how much can we emit and keep the
— CLUE s2gslon an Tue Spm & ¥Wed at 630-5:00pm climate stabde (at 3°C warmer than 2000}
— HW#§ due an Thursday — What does this Imply for US emisslons?
~ Final Exam an Mangsy Dac 8th §:30-10:20am (hers)
v Moo info oo 'Vedmeace - = P . . =
il s m: PR Altsrnatves to reduced emissions: geoenginesrng
The Future How much Carbon Dioxide will be

released into the atmosphere?
= Where are we heading (business as ususl)?

~ Emigslon scenarios and projectad cimats changs (revie) Esnicsion
PR T T BT R | 20
) = § = S e -.___.---|.-- _— :-Il."\-
= VWhat would it take to stabilze the cimate so that the iy -~ oy |
future was only, say, 3°C warmer than 20007 I | ! f_f | =
— 'What do'we have ta d0 1o giobal emissions? 4 -:':: _,r"r i ! ong | — % -
— 15 doabie? 3 ;
: B
= |n the long run, how much can we emit and keep the 4
climate stable (at 3°C warmer than 2000)7
— What does this Imply far US emissions?

= Alternatives to reducad emissions: geoenginesring

[tomorrow) Eetimates depend an papulatian and economic projections, fulure chalces
for enamgy, govemancapolicy oplions In development (2.q., regional vE.
global govemanos)

Global Annual Average Surface Temperature Reminder: more than CO; contributes to warming

= LUisually convert other . el

gases to an sguvalent " E ERIT

miass of CO, that would il-_;:—.__

cause the same forcing . A E R -
TR |

= Amount shown is emitted T
(equnalent} GOy
- Tao get amitied equivalant C, III e

muitipty by 12744

colid Bnes: average of all models used. Numbsr of models ussd
varnes; shaded area is the standard devistion of the modsls
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Paths to CO, stabilization
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Stabilizing atmosphenc CO; at ~500ppm

»  Sabilizing CO.3t S00ppm (550 G0, meaans that ;e
glotal aweraged lemparature Wil Intradsa by ~3°C
— High lotiudes il wam mone than ropics, subimopics wil b= drier
ey mimaoand 208, Eic.

Mot axacty the changs In temparatura 3t S00ppm. but clos2 enaugh .....
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How do we svoid exceding 500ppm of CO,7

cin thi ane: hand...
IPLC (2001, W5l “rchnaologies iat const in oporabon or pelat
siages tnday™ o sulcznt o faliow o less an daublng
fmyrcinry "oworr e neat fundned yoars ar mane®,
on the odher hand. .
oher ot al. (Sacnoe, 20021 clam that the IFOC anatysis mvokcs
"mispomrpanns o inchroogend readiness”. [hay cal, insiead, or

HFacala and Socolow angu. .
Lamic rescornh 15 nncded o dovalop the nevoluiorany
techralogies nended forthc 2nd Ralf ot ths contury and Boyond.

Hearmadihs, wo st |ord canb st o sakec the carann'clmeric

prabicm o Sc hist bal at the comury "=simply by scallmg up
what wc alrcady know how o do.”
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To achieve sEbilzation of O, 3t ~ 530 ppm, global emissions will have 0
b2 leval or even decraase over the naxt £0 years, whils papulation
Increasas oy 50% and developing countries cavelop (and thus enargy
demand Increases T0%)
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The Future

= Where are we heading (business as usual)?

~ Emission scenarios and prajecied cimate change (review)

= YWhat would it take to stabilize the climate so that the
future was only, say, 3°C warmer than 20007
— WWhat 4o we have 1 oo 0 glokbal emieElons?
— |E i doahla™

= In the long run, how much can we emit and keep the
climate stalble (at 3°C warmer than 2000} 7
— Wha does this Imply for US emisslons?

= Alternatives to reduced emissions: gecenginesring
(et Ty T

Stabilizing atmosphenc CO, at ~ 500ppm

+ |n 2004, Pacala and Socolow progosed a scheme o
achieve this gosl

— Phasa 1: Requires Immediaie cap on global 0 emissions
and 1hat aconomic grawth avar tha neit 50 yaars ba

achieved BCl] E |28
H}'mﬂrf;lg::m Mg Up) 2xEting tcnnolg

~ Phase 2 After 2054, requires rapid and substandal
raduetians In global emisslane. Final emissions of all GH
nases mus! isvel off by --2100 40 ~ 1.5 GIyT. ar ~20% of

pragant giobal emissions

— At that time, Tha ocean uptake wil balance the human Input
(and tha ocean wil condnue 1o acidify).



Past Emissions The Emission Stabilization Tnangle
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Infarim Goal
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= imarim 2054 goal: stabiize emissions Immediately (yet Increass enamy
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The Stabilization Triangle: % Wedges A7
settle for doulble or tripl -industrial CO,? -
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+ Seven “wedges”
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_ _ s B How do we meet the increase In enengy demand (projacied
Stabilizing af S00ppm requires the global emission be 1.5 Gbyr Increase by 70% by 2050 and 200+% by 2100) without increasing
PP —a— amikselone af I:I:II__I' o ot o s b (LR
r | 1§
What s a 'Wedge™? The Interim Goal is Within Reach
A wedoe® Is s sratiegy D edece corton Emisskons el groavs In S0 e
from zeno 1o 4.0 GGy The srabegy hes aleady besn commerdallzsd =t
SOEkE SomEwTee

Reasons for optimism that global emissions in 2055 need not
excesd oday's emissions:

=The world today has a terribly inefficiznt ensrgy system.

«Carbon emissions have just begqun to be priced

«Most of the 2055 physical plant is not yet built
Cumulathvely, 8 wedge redireds he flow of 25 GG I s first 50 ears.
This would cost 51,25 tilon &k §50%0C. A S505C by or carson imding
valus would relse sednciy prices by aimost 1 cent per Kdh |~ 1050
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