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A Halloween Treat! 75 years until ice free
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Arctic sea ice loss compared to IPCC models

Arctic ice extent loss to September 2007 compared to IPCC modelled changes
using the SRES A2 CO2 scenario (IPCC high CO2 scenario). September loss data
from satellite observations. Data smoothed with a 4th order polynomial to smooth
out the year-to-year variability. Chart courtesy Dr Asgeir Sorteberg, Bjeknes
Centre for Climate Research and University Center at Svalbard, Norway.
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Trick?! 5§ years to a ice free Artic

Ice Extent [1,000,000 km?] ’JAN1 Arctic Sea 'ce Extent
1979-2012

with Decadal Averages

DEC1 FEB 1

MAY 1

1980s Average
— 1990s Average
2000s Average
Average 2010-current
— 2012
2002-2011




o Reduced albedo as (white) ice melts and exposes more (dark)

ocean

* Creates a positive feedback loop with more warming, melting
more ice (ﬂ\e reason for the fri-ck!)

® Once all the ice is qone, increasir\glg warm water will cause
unprecedented atmosp‘werit insta’:ih’rs, ]eatﬁhg to more extreme

climate



Frightfel Tmplications!!!

e Extremes will become more extreme
* Drought, flood, heat waves, ‘seasu\ahtg, wildfire, insect

Disease, ozone, acid rain, species shifts

* Ney impacf assessments will be needed
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Ira'cﬁﬁonal Chmate Change impact Assessment

Drougkt




A'c’vahtage with this methed

D irect relati ons‘w 'p betweeh cause and aﬁ(ect



i ¢
& Problems with this methed &
* Termed “stove piping’ hecause no other inputs

Can lead to incomp!e’re risk assessment

For Exampl-e: t’roughf causes water skortages, Tme, ’mt
other factors also important (s’ran'c! 'sto-ck?hg, species tgpe)

Can also fail to consider unintended consequences
For Exampl-e: To re'c!uce water shortage risk, cut 'Jowr\
trees, Tme, ’mt- could 3150 increase soﬂ' erosion ah'c! re'cIu-ce

stream water qvu‘ahfg



M‘ul‘ﬁ*stress Chma’re Chahge Impacf Assessment

'Drougkt




_A Mu]ﬁ—s’rress Trick!
Wildland Urban Interface Wildfires

’

Arizona



2007 Down Deadwood
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Popu!aﬁoh growﬂ\ ah'c’ owherswp fragmehtaﬁoh

2045 Population

Note: in the case o)c zombies

This should not be comcuse'c’
With OWNER fragmentation




P roje-cted future forest productivity by 2050

Change in carbon sequestration
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Synergisﬁc conditions

'Demogr‘ap‘ﬁc

Forest fragmentation

Restrictions in )(orest management options
Climate

warming — increased fuels in some areas

extremes — increased 'Jrought Potehﬁal-
Insects

Therease risk o)c outhreak caused fore‘s’r death

M'ean's Increa'sed ﬁre Se\/eritg and Freq/uencg



T‘were are NO Mar\agemenf -c"\ea-p o-pﬁons

- More aggresshe ‘fuel re'c!u-cﬁoh programs
- More aggressiw removalv o)( 'cIea'c’ ﬁmker

- More aggresshe ‘mSecf outbreak C(mfro!



Hearse Oil change Analogg

Changihg the oil cost $25 and \ L7 Wk
should be done every 3,000 miles.

If it is changed until 10,000 s
mi es there could be some engines =
pro}: ems that may cost ‘mhc’rec’s o)c $ I)C is not changec! until
SQ,QOQ mxlves, there will likel y be major engine -proHems costing

theusards of &, We have chosen to wait, and now we are ( grim )

rea-p?hg f}\ e -cor\'se%uer\ces .



A Treat
Climate Ckahge and Acid Rain

A critical load can be defined as 2 quantitative estimate of

ah exposwe to ohe or more antkfar\ts be]ow Whif.’h

sighiﬁcahf harmful effects on spedﬁed sensitive elements of
bl | the environment do not oceur according to present

knowledge.

When ponutaht loads exceed the critical load it is considered that there is risk o)c
}\armfu’ eﬁcects, The excess over the critical load has been termed the exceedance.

A ’arger exceedence is o)(ter\ considered to pose a greater risk o‘f 'Jamage,



Cetimated Fores’r Seil Critical Acid Loa'c{

Exceedance of Critical Loads of Acidity in Forest Soils

eq/halyr

7 No Exceedance

3 Exceedance: O - 250

3 Exceedance: 250 - 500
W Exceedance: 500 - 750
M Exceedance > 750

Baseline




mple Mass Bal—ance E%uaﬁ(m
for Foresf Seils

CL(S+N) =

BC, -Cl,_ +BC - RBC + N 4N +N, .- ANC
.Jep Jep W u 1 o e Cﬂt

BCJG—‘P = Base Cation Deposmon IVi = Nitrogen Tmmobilization

C"Jep = Chloride Deposfﬁor\ Nu = N?troger\ Uptake

kC = Base Cation Weathering N, = Nitrogen Denitrifieation

RC = Rase Cation Uptake ANC o(eir) = Peid Neutralizing Capacity



Exceedance of Critical Loads
oh Forest Soils Scenario: Runoff

Tatal
Mo Excesded
cenatin Exceedance 0-280  260-500 &00-750 =750 in L3
istoric T7.8% 9,0% 8. 6% 3.9% 0.6% 22.2%
adley T7.3% 9,1% 8. 8% 4, 2% 0.6% 22, ™%
liroc T7.0% 9,1% 8.9% 4,3% 0.6% 22.9%
eqfhafyr
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Frig}\hcu’ 1mphcaﬁons (ﬂwe Se%e])[[[

Changing climate could significantly impact the amount

o)( )Coresf soil in exceedence o)c the eritical acid load

- total )Coresf area in exceedence could decrease %)g 6%

HoweVer, most of the exceedence oceurs in New Englan’cl where

The mpacts of climate char\ge will be felt the most.

- ﬂ'\ere)core, the amount o)c area in the Mg}\est cateqgory o)(
exceedence (?.e. 750 eq/ha/gr) could decrease by over 20%



So what haVe we l-earhe'CI
( conclusions ) 4

-~ While already costing billions of $ annvally, climate change impacts will likely

become ihcreasihgyg severe within 5-10 years.
- Sghergisﬁc tmpacts Letween climate c}\ar\ge and other stresses are very hke]g.
- Most G:ut not a”) syr\ergies will hkelg he hegaﬁVe

- Managemeh’r coping and adaptation options will ’ike’\j be cosﬂg, but

non-management intervention may net be an option






