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Vermont is projected to undergo huge changes
within the mid to next century due to natural

climate shifts and increases in greenhouse gas
emissions.

v'Higher average =
temperatures ———
v'Increased precipitation e

v'Longer growing seasons

v'Changes in snow and ice
cover



*What is the pattern of
interdependence between the
impact chains that flow from
climate change drivers?

*Does this pattern reveal any key
strategies or critical developments
around which the whole system
changes?
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In mid-November of 2012, a
climate change scenario
development workshop for the
Lake Champlain Basin took
place.

Participants included 122
people from...

£ Business

B Government

E Higher Ed

E Nonprofits

Used with permission by Dr. Koliba



% lar
:‘7;.1 Ao | Y "

AN EXAMPLE SCENARIO:
AS A RESULT INCREASED TEMPERATURES...

Growing Il New crops
seasons are may be
extended... grown...

markets for
region’s
farmers

Used with permission by Dr. Koliba



* What is a Network?

* What is Centrality?
*In-Degree Centrality

* Betweenness Centrality

* Out-Degree Centrality



* Clean the data gathered from the
workshop in Microsoft Excel

*Validated data was analyzed in
UCINET and *ORA for network
measures and structures

* Network measures reveal key drivers
and most likely impacts



Increased loss of snow and

2D Visualization
Decreased Water Quality

Increased winter runoff

Increased discharge of nutrent|

Decreased water quality

[Eliminate fall plowing of soils

NRCS state programs are

ice cover from farms and sediment already in place

323
Increased  seasonalty in|Increased winter runoff{Increased discharge of nutrient|Decreased waterquality  fInstall systems to treat tile| NRCS state programs are
precipitation from farms and sediment : drainage water. - |alreadyin place
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Increased loss of snow and{Increased winter runofffIncreased discharge of nutrient| Decreased water quality  [Install systems to treat tile| NRCS state programs. are
ice cover from farms and sediment ' drainage water. - |alreadyin place
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Increased temperatures AND
Increased seasonalityin

increased winter runoff

Increased discharge of nutrient
and sediment

Decre_as_ed water quality

4f5  Precipitation
Loss of snow andice cover |Extended low flows from  (Build up of benthic algae Decreased water quality
lack of snowpack and ‘
40 spring raing
|Loss of snow and ice cover  [Increase soil health Increased potential for aquifer | Decreased water quality
’ contamination :
461
Increased population| Change in habitat Investment in  pest controlf Decreased water quality  [Loss of species (uncertainty-
mavement : strategies : cold adapted and native)
505
Increased population | Change in habitat Investment i pest controlf Decreased waterquality  [Loss of species (uncertainty-
mavement strategies : cold adapted and native)
506
Increased population | Change in habitat Investment i pest controlf Decreased waterquality  [Loss of species (uncertainty-
mavement strategies ‘ cold adapted and native)
507
' Increased temperatures | Decrgased water quality
804
' Increased temperatures
807
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State response to road safety {wrong equipment? More salt?). dma
@ Increased maintenance

Increased runoff

Ensure soil surface is always covered with some type of vegetation

o . Increased potential for aquifer contamination
Increase in impervious surfaces ;

Change in growth and development
Decrease in water availability °
Change in nutrient losse

dtreat tile drainage wate

Land use conservation and planning,

ge of nutrient and sedimen

Increasedd

Loss of species {uncertainty- cold adapted and native)
Change in effluent concentration.__

Switch from annual crops to perennial

Loss of infrastructure ¢ Incyased environmental regulations

Increase soil health

Decreased soil compaction.

Eliminate fall plowing of soils Investment in pest control strategies

Increased use of best management practics




Increased temperatures

2D Visualization
Increased Temperatures

Change in plant and animal
composiion and
distribution

Increased temperatures Coldwaterfisheries lost
343
Increased temperatures Coldwater ﬁ;heries lost
344
Increased temperatures | Coldwater fisherieslost | Loss of small coldwater
~ |communitytype
345
Increased temperatures Coldwater species range | Loss of small coldwater fater quality standard-
reducedtobigher  |communitytype biocondition exploitation
246 elevations and spring fed changes
Increasedtemperatures | Coldwater species range  Mussel, fish host disconnect  {Loss of biodiversity
reducedtohigher D :
47 eievqlions and splingfed
Increased temperatures | Decrease n air quality ok and school productivity
348
Increased temperatures De‘el:ease‘h'a'if‘quali_tg
349
Increased temperatures Ir\creased ﬂiseasgs_
350
Increased temperatures hcwasgd pests
)
Increased temperatures Increased diseases | Change in food web.
362
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Uncertainty in outdoor events in summer,

Increased runnipgfturning on peaking units

Loss of capacity to sequester carbon,

Higher suramer peak electri
Magnification of §isease pa

Increased pests

Chronic health issues

Coldwater fishepisstst

Increased diseases

.Change of traditional Yermont products, activities

Declining health

dyctid ®

Materials used to build infrastructure are impacted

Transportation system melts
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Increased seasonalityin
precipitation

2D Visualization
Increased Seasonality in Precipitation

290

Increased seasonalityin
precipitation

291

Increased seasonalityin
precipitation

292

Increased seasonality in
precipitation

Uncertaintyin surface
water availabilty
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Increased seasonality in
precipitation

Uncertaintyin surface
water availability
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Increased seasonalityin
precipitation

295

Increased seasonalityin
precipitation
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Increased seasonalityin
precipitation

Uncemamy n suface
water availability
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Increased seasonality in
precipitation

Uncertaintyin surface
water availability

298

Increased seasonalityin
precipitation

299

Increased seasonalityin
precipitation
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Change in lake assimilative capacity,

& Sharter snow season

Increased seasonality in precipitati
Crop damage. Change in groundwater table elevation

Change to soil maisture

Changgf planning outdoar even

Change in tourismjrecreatio

ange in defhand f rsupqlxiq i

Inchease in severity of disaster damage
Longdy, harder, quaktities of mbre rain ya

P~
55 of jobg, indorfie/wagef

; f less\gsirable land For infrastkycture (energy)
: X Ingregsed winter run
Less innfvative project degan
ange irf fungtiopalityof diainage
; Increasgs erosin Change of traditional Yermant products, activities
Increase\n frequgncy of disastdr damdge

crdased domeftic vigle B

Increased winter runoff §yom Farms

Uncertaty in groundwater availability
Change\jn amplitudg of grgURdpvater table jon variation

Change in boukydary laygt moistlre
rosive Forcef raiffdll events increas S

Increased stress

Ingfeaded rfentathealth impacts Diseases:\hronic armers will be dealing with changing water supply in times of excess water or drought

Increased crime
Uncertainty in Surface water availability

Change in Lake Hfdrology, Change in functionality of drainage netwark

Increase soil health

Change in lake mixing






Total 3D Visual
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Rank

o v B~ W

10

Agent
Extended growing season
Declining health
Crop diversification
Increase soil health
Decreased water quality
Transportation network ceases to function
Long-term displacement
Loss of jobs, income/wages
Increased pests

Loss of infrastructure

Links

130



Betweenness Centrality
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Rank

OO un B~ W

10

Agent
Increased seasonality in precipitation
Increased flooding
Increased temperatures
Increased population movement
Combination of internal climate drivers
Extended growing season
Loss of snow and ice cover
Declining health
Crop diversification

Transportation network ceases to function

Links
365
364
266
195
179
130

82

/5
66



* If you know what events are going to happen, then start
planning ahead to lessen the damage.

* Use the lists to figure out what Vermont should adapt to
and plan accordingly.

* Key in on the nodes that have the highest and most
influential connections to see where we can put our
resources to research on.



Future work

J Integrate impact
assessments into

adaptive ==
management plans. e

J Re-involve -
stakeholders for . =
further input =

J Produce a risk ==
assessment analysis — =

of the critical
scenarios
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