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Climate 
Change is a 

Threat 
Multiplier 

A changing climate is the single 
greatest global challenge of our 
time. Even with concerted action 
to reduce GHGs by all countries, 

some climate change is 
inevitable.



Affects
• All Sectors

• Government
• Public 

• Environment
• Ecosystem Services
• Transportation routes
• Supply chains
• Infrastructure
• Health
• Food & Water Security
• Cultures, lifestyles and 

livelihoods



Impacts
• Complex Impacts due to: 

• Temperature and Precipitation shifts 
• Increased frequency of severe extreme 

weather events



Vulnerability



Overwhelming data  

• Which one combination is best for specific 
needs?

• How to obtain ‘fit-for-purpose” actionable data to 
inform policy?

• Historical data no longer a reliable indicator of 
future events

• How will decisions made today change with 
forward looking climates?

• How to incorporate the Public Infrastructure 
Engineering Vulnerability Committee (PIEVC) 
protocols



CLIMATE IMPACT STATEMENTS



What are they?

• Environmental Impact Statement (EIS) vs Climate Impact Statements (CIS)
• Adaptive
• Responsive
• Integrative

• Update as receiving environment changes
• Update as plans change

• Not a Static Process 
• Includes Stakeholder involvement throughout process



Planning for the 
Future

• Visualization
• Transparent
• Risk Identification 
• Vulnerability/Opportunity
• Threshold Analysis 
• Monitoring/Data collection
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Forward Looking

Climate Projections
• Soil Temperature
• Precipitation
• Snow Depth
• Wind
• Air Temperature

Slow Onset and Extreme Events



C
lie

nt
 In

pu
t 

(C
on

ce
rn

s, 
 S

ca
le

) Local Spatial 
GIS Layers

Future Time 
Series Data

FIELD DATA COLLECTION
DATA GAPS

MODEL INPUT VALIDATION

HINDCASTING

Biophysical 
Sensitivities

Change from 
Baseline

G
IS

 IN
PU

T
S

Time Series - Slow OnsetTime Series - Extreme Events

CLIMATE INPUTS 

A
C

T
IO

N
A

B
L

E
  D

ATA
R

ISK
/ IM

PA
C

T
S 

MODIS 
Trends

Observation
al Trends
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Methods



Partnerships
• Determining climate impacts:

• Relatively new problem
• Not possible to provide 

‘tool kits’ for every scale 
& concern

• Everyone uses resources 
differently

• Use the most recent, best 
local data and models 
available

• Universities
• Federal & State Agencies
• Native Associations
• Private Companies 



Data
• Scale 

• Landscape
• Community
• Local

• Data
• Latest future climate predictions
• GIS and satellite imagery
• Most public data is not at an actionable scale

• Collect Data
• Ground-Truthing
• Data gaps

• Process Models
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Spatial Scale

Landscape
• 50x50 km

Community
• 6x6 or 1x1 km

Local
• 30 x 30 m

Monthly
• 60 cm ave

Daily
• 60 cm -24 hrs

Hourly
• Waves

Temporal Scale



Mining examples



Need for minerals 
and metals increasing

• World Bank concluded in its Climate Smart Mining 
initiative, “the technologies assumed to populate the clean 
energy shift are in fact significantly MORE material 
intensive in their composition than current traditional 
fossil-fuel-based energy supply systems” (World Bank, 
2017.) 

• A significant portion of the minerals will come from 
communities that are remote and more often vulnerable. 
The Government of Canada is investing in climate 
adaptation and resilience, while supplying the minerals and 
metals needed for clean technologies throughout the 
world.



Impacts to Mining Sector

• Operational delays
• Increased production costs
• Labour shortages
• Environmental damage
• Loss of reputation
• Adverse mine legacies
• Threats to mine water supply 

security
• Damage to mines and associated 

transport infrastructure 

• Revenue losses
• Threats to port operations
• Environmental contamination 

due to failing in tailing dams
• Delays in construction or in 

production and shipping
• Changes in surface water and 

groundwater interactions
• Threats to vulnerable 

ecosystems 



A Changing Environment Means:

• Mine sites need maximum flexibility to make decisions 
locally

• Adaptation is done locally with local knowledge of 
landscapes and operations

• Practitioners and scientists must work closely –
“embedded science” model

• Adaptation planning must be done by managers for local 
conditions, assisted by science community



Extreme Rainfall Projections
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Relevant Impacts
2.43 inches in 24 hours - Nome Linked impacts - Kotzebue

From KNOM – Lisa Leeper

From NWS Fairbanks

From NWS Fairbanks



Projected Annual Soil Temperature
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Changes in 
Hydrology
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Business Case for 
Factoring in Adaptation

• Investor concerns about 
operational risks

• Climate change risks affecting 
insurance rates

• Regulation are considering 
worst case scenarios

• Extreme and changing 
conditions affecting worker 
safety

• Business disruption due to 
infrastructure risks

• Short- and long-term 
implications for environmental 
protection



Communities lead the charge on innovative approaches to 
managing the impacts of mining and climate change



First Nations/Indigenous Communities



Traditional Values
• Culture may be over 10,000 years 

old.

• Honor cultural traditions and 
history.

• Cultures, traditions and language 
are kept active by passing on 
knowledge to their youth.

Changing climates are  impacting 
their lifestyles and the livability of 

their villages



Village Concerns

Timing and magnitude of potential climate on
• Infrastructure
• Culture and Lifestyle
• Food Security
• Clean Water
• Sanitation
• Health

Actionable data to:
• Inform adaptation and mitigation plans 
• Increase community resilience
• Prioritize actions
• Qualify for funding



Predicting Impacts



Chefornak
Erosion & 
Flooding

2050 – ARI 50



Benefits of a Climate Impact Statement 



CHALLENGES

• Include climate risks in planning design 
• Flexibility throughout project lifecycle
• Reduces project legacy climate risks
• Reduce Future Risks and Losses ($$)
• Climate directly threatening valuable assets
• Climate directly threatening Human Health
• Most public data is not at an actionable scale
• Lack of:

• Visualization 
• Accuracy at finer scales
• Real time updates after events
• Knowledgeable local capacity 

• Integrate state-of-science models to 
quantify Climate Impacts  

• Better, targeted future climate 
information

• Data to protect investment and critical 
infrastructure

• Data to improve infrastructure design 
criteria and standards

• Necessary support tools to assess risks 
and implement adaptive measures

• Partnerships - Use reliable publicly-
sourced data 

• Responsive to changes in client’s needs 

ADVANTAGES



Global Problems – Local Solutions

Difficult to change future climates (need global cooperation)         
– the goal of the CIS is to manage and reduce risks

• Fit for purpose
• Living document for entire lifecycle 
• Multiple Uses
• Transparent, Iterative Process
• Allows Visualization
• Incorporate timing and magnitude of Future Climates 
• Real time updates as receiving environments are altered



Stakeholders

• Stakeholder engagement is at the forefront of the process – not an 
afterthought or ‘add-on’

• Dynamic - Includes today’s objectives and tomorrow’s goals
• Combine local knowledge with western science
• Responsive – Evolves with changes in client’s needs
• Provide stakeholder “ownership”
• Increase local capacity



Prioritize Needs

Reduce Risks & 
Losses

Proactive instead 
of Reactive

Resilience from 
the beginning 

Forward looking impacts affect 
decisions made today.  



In Conclusion
Prepare for Future

Most science is for scientists – We do Science for People!



Questions?
Discussion

TWO BEARS ENVIRONMENTAL CONSULTING
Adaptation for Future Resilience

Dr. Ronni L Wilcock
+1.907.929.0443 ext. 2 (direct)

+1.907.952.8463 (mobile)
Ronni@TBEC-ak.com
www.TBEC-AK.com
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