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Abstract 

The President’s Vision for Space Exploration - National Security Presidential Directive (NSPD) # 31 and 
U.S. Space Transportation Policy - NSPD # 40 both require continued access to Low Earth Orbit (LEO) 
over the long-term. However, there is a growing possibility that changing climate trends pose risks to our 
Nation’s critical spaceport and LEO transportation capabilities.  

Managing climate change risk is a growing field of study, but there are no known systematic approaches 
that have been applied to spaceports to date. Potential hazards to U.S. spaceports are generally recognized 
as changes to precipitation, temperature, sea level change, extreme weather events, and related natural
hazards, but the site-specific risk characterizations required for risk management have not been 
systematically applied to these critical national assets.  

Existing tools and framework resident within NASA’s own Goddard Institute for Space Studies (GISS) are 
well-suited for the task of better understanding NASA’s spaceport and mission support risks related to 
climate change. The GISS approach manages uncertainty and enables risk characterization and adaptation 
using multi-model probabilistic forecasts tailored to users’ site-specific region, variables, and timeframe. 
This proactive approach enables anticipatory adaptation for infrastructure planning and operations cycles, 
and risk reduction for our Nation’s critical spaceport infrastructure. 

SOME ENCROACHMENT RISK 
CATEGORIES

 Airspace
 Endangered/ ThreatenedIntroduction 

The President’s Vision for Space Exploration - National Security Presidential Directive 
(NSPD) # 31 and U.S. Space Transportation Policy - NSPD # 40 both require continued 
access to Low Earth Orbit (LEO) into the future. However, there is a growing possibility 
that changing climate trends may pose acute and chronic risks to our Nation’s critical 
spaceport and LEO access infrastructure. These Executive mandates are given even 
greater urgency in the context of recent U.S. Senate requirements to assess such risks for 

 Endangered/ Threatened 
Species

 Energy
 Infrastructure
 Natural Hazards
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 Natural Hazards 
 Radio‐Frequency Spectrum 
 Transportation/ Site Access
 Water



http://www.cfc.umt.edu/cesu/Bac
kground.php



FEDERAL LAND & WATER RESOURCES

“The Cooperative Ecosystem Study Unit (CESU) is an 
existing tool that has not been fully utilized but:  

CESUs could be utilized to conduct 
 regional‐scale,
 cross‐ownership boundary 

climate change effects.”  (page 118)http://www.gao.gov/assets/
270/265207.pdf

WHAT GAO FOUND in 2007:  
1) Managed natural resources are vulnerable to wide range of effects from climate change:  

 Physical effects
 Biological effects Biological effects
 Economic and social effects

2) Resource managers are 
 Focused on near‐term with less time for longer‐term issues (e.g.; climate change)

3) Limited guidance on how to address climate change (DOI broad order January 2001)3) Limited guidance on how to address climate change (DOI broad order January 2001)  
4) Insufficient site specific information to plan for and manage effects and without such information:  

 Limited to reacting to effects and 
 Difficult to plan for future changes.



GAO (2007):  “Insufficient site specific information”  
Progress since 2007

UK Projections
2009 Global Climate 

Change Impacts in the US

UK Projections

Draft 2012 National 
Climate Assessment

http://ukclimateprojections defra gov uk/UK Observations http://ukclimateprojections.defra.gov.uk/
media.jsp?mediaid=87868&filetype=pdf

UK Observations

http://www.metoffice.gov.uk/climatechange/science/
monitoring/ukcp09/available/index.html



Rules of Thumb:  Dividing the Country into 4 major natural systems based on:
 100th Meridian ‐Water (precipitation) 20 inches per year:  Arid and Humid
 37th Parallel ‐ Growing season (temperature) 200 days per year:  Long and Short

100th Meridian

37th Parallel

Modified by I S Higuchi from:  
http://en.wikipedia.org/wiki/Climat
e_of_the_United_States





NEEDS
Science:  Monitor and Re‐Assess
Science and Management:  Resource Protection Levels 

h // f f d / / bli i / ill /http://www.fs.fed.us/psw/publications/millar/p
sw_2011_millar004(littell).pdf



TIME SNAP‐SHOTS
1) Past 
2) Present

4

2) Present
3) Near Future
4) Distant Future

3

2

1

http://www.nccarf.edu.au/sites/default/files/attached_files_publications/Final
Report(WebRes)‐Morley‐PastPresentFutureLandscapes.pdf



Water Resources & Drought

2013 Designations

2013 Drought Monitor

http://www.nccarf.edu.au/sites/default/files/attached_files_publications/Final
Report(WebRes)‐Morley‐PastPresentFutureLandscapes.pdf

2050 NCA Water Supply Risk



http://www.geobabble.org/~hnw/Westerv
elt_Eco_Shift_March_2012.pdf



DROUGHT

Well‐being of people in agricultural 
sector & rural communities

 Regional 

Non‐Agricultural aspects that assist 
farmers to manage climate risks 

 Public Health, 
Stress & Coping

Development

 Education & 
 Land use 

Management

Agricultural aspects to assist farmers to 
manage climate risks

 Farmer‐Specific Income Assistance
 Recovery & Preparedness Measures
 Research & Development

 Water 
Resources 
Managemen
t

 Climate Risk 
Management

Training

 T i &

Macroeconomic 
Aspectst

 Natural Resources Management  
Aspects (including wildfires)

 Transportation & 
Infrastructure

 Occupational 

Aspects

 Livestock & Crop 
Health & Safety Aspects

 Social Safety Net

Modified from Australian Government, Productivity 
Commission’s (2009)  Government Drought Support



USDA  
Climate Change & Agriculture in the US

Social‐Ecological System

http://www.usda.gov/oce/climate_change/effects_2012/CC%20an
d%20Agriculture%20Report%20(02‐04‐2013)b.pdf



NASA and  
“Priority Water Resource Caution Area”Priority Water Resource Caution Area   

St. Johns River Water Management District  2008



CURRENT SITUATION
Operation and Mission

Kourou Cape Canaveral

Operation and Mission

K. Barthelemy (2007)  "Chaque geste compte", Latitudes 5 KSC‐2009‐2754 (04/18/2009) 
htt // di hi k / h f ? t 23http://mediaarchive.ksc.nasa.gov/search.cfm?cat=23  



Kourou Cape Canaveral

Sea Turtles

Loggerhead sea turtle (Caretta caretta) 
Green sea turtle (Chelonia mydas) 

Leatherback sea turtle (Dermochelys coriacea)

"

Photograph from K. Barthelemy (2007)  "Chaque geste compte", Latitudes 5 ; 
also see article K. Barthelemy (2006) "Pouponnière de tortues« , Latitudes 5.



Kourou Cape Canaveral

Wildlife ‐ birds

Florida Scrub Jay (Aphelocoma coerulescens 
coerulescens) White‐winged Swallow (Tachycineta albiventer)

Kourou Cape Canaveral

http://www.blm.gov/es/st/en/fo/J
ackson_Home_Page/jupiter_ONA/
jupiter_ona_photos/jupiter_photo
s wildlife.html

Par K. Barthelemy & S. Druet‐Lamy (2006 (October)) “Vivre en Guyana”, 
Latitude 5

s_wildlife.html

Florida Scrub Jay habitat map from “Cape 
Canaveral Spaceport Master Plan” (2002)



 Building Stronger & Safer Communities and Infrastructure 
 Protecting the Nation’s Economy and Natural Resources Protecting the Nation s Economy and Natural Resources 
 Using Sound Science to Manage Climate Impacts  

 Working with Other Countries to Take Action to Address 
Climate Change

http://www.whitehouse.gov/sites/default/files
/image/president27sclimateactionplan.pdf



THE RIGHT PEOPLE ARE IN THE ROOM!!
It is OK to be prepared for life as it is today;

But it is awesome to be prepared for making life better for today and the futureBut it is awesome to be prepared for making life better for today and the future.

Sustainability:
1. Environment
2. Economy2. Economy
3. Equity

UKCIP (xxxx) Identifying Adaptation Options 
http://www.ukcip.org.uk/images/stories/Tools_p
dfs/ID_Adapt_options.pdf



Unlike the ‘Lone Ranger’ ‐‐

This is not a “Tom & Sam” meeting!g

Photo Credit: Disney Enterprises Inc.
http://www.readexpress.com/2013/07/stable‐heroes/



STOP



http://ukclimateprojections.defra.gov.uk/me
dia.jsp?mediaid=87823&filetype=pdf



Learning from Others ‐‐g f
INTERNATIONAL ASPECTS OF 

“BEST MANAGEMENT PRACTICES”
BEST MANAGEMENT PRACTICES  EXPERTIES OR EXPERIENCE REMARKS

FOR WHERE

1) Local Adaptation Programs UK 5‐km or 12‐km resolution data 
available to local governments

2) Infrastructure Design &  Canada Literature Review and Training
Planning Engineers

3) Coastal Flooding Australia Government documents available 
to local governments for planning

4) StormWater and Infrastructure New Zealand Screening IDF Curves4) Storm Water and Infrastructure 
Planning

New Zealand Screening, IDF Curves

5) Drought Response  Australia Government documents available 
to local governments

6) Catastrophic Asset Europe Association of British Insurers6) Catastrophic Asset 
Management

Europe Association of British Insurers, 
MunichRe, SwissRe,

7) Moving beyond the Mean to 
Extremes

Australia R N Jones


