
Why Are We Here? 
By 

I Sam Higuchi 
NASA-HQ Environmental Management Division 

 
Resilience and Adaptation to Climate Risks Workshop:  

NASA Stennis Space Center 
15-18 October 2012 

 
NASA Stennis Space Center, MS  

Taking Responsibility 
 
During the workshop: 

For things that go wrong – it’s Sam’s fault. 
For things that go right – the credit goes to the “team”.  



So, Why are We Here? 

http://photography.nationalgeographic.com/p
hotography/photo-of-the-day/black-sheep/ 



Responding to Climate Risks 

2) Adaptation:  Adjustment in natural or human systems 
to a new or changing environment that exploits 
beneficial opportunities or moderates negative effects. 
(Temperature, precipitation, sea level change) 

1) Mitigation:  An intervention to reduce the causes of 
changes in climate, such as through reducing emissions 
of  greenhouse gases to the atmosphere.  (GHG) 

3) Mitigation and Adaptation (Dutch Windmills) – Wind 
energy used directly to pump flood water. 



http://www.joeydevilla.com/2011/0
3/13/daylight-saving-time-2011/ 

Hey –  
Buddy wake-up, we’ve got 
to get going. 
 
This ice stuff is melting 
fast!  
 
Do you remember where 
Noah parked the “boat”  
– I mean the ark? 



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

Sustainability: 
1. Environment 
2. Economy 
3. Equity 

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 future. 



“We know now that some impacts are 
inevitable and we know that these impacts 
will affect many of the essential services 
and functions that our governments are 
expected to provide.  We must prepare for 
the impacts underway while we work to 
avoid even worse future effects.” 

Local entities “… are on the front lines of 
climate change impacts, and have a 
responsibility to respond.  ***  [B]y nature, 
… strategies designed at the federal … level 
have limited level of specificity, whereas 
local [entities] … are in a stronger position 
to tailor climate change preparedness 
strategies to their specific circumstances, 
and to the unique set of climate change 
impacts that they expect to face.”    

ICLEI (September 2007) Preparing for Climate Change:  A 
Guidebook for Local, regional, and State Governments 



Hurricane 
Isaac 2012 

http://www.huffingtonpost.com/ne
ws/hurricane-isaac-2012/1 



Storm surge data (SLOSH):    
Max. 22 feet  
Hancock & Harrison 
Counties, MS  
at 9:20 a.m. CDT, August 28, 2005.  
Katrina forecast track (black line). 

D L Johnson (2006) “NOAA Service 
Assessment :  Hurricane Katrina  
August 23-31, 2005”     

Hurricane Katrina  
east of New Orleans 
NOAA-15 satellite image at  
7:47 a.m. CDT August 29, 2005. 

R Magee (May 11, 2011)  “Case Study and 
Lessons Learned Associated with Hurricane 
Katrina August 29, 2005” 



http://www.climatescience.gov/Library/sap/sap4-
7/final-report/sap4-7-final-all.pdf 

Hurricane Katrina damage to U.S. 
Highway 90 at Bay St. Louis, MS.  
(Source: NASA Remote Sensing Tutorial) 

Case Study of the Transportation Sector’s Response to and 
Recovery from Hurricanes Katrina and Rita LANCE R. 
GRENZEBACK ANDREW T. LUKMANN Cambridge 
Systematics, Inc.   
http://www.aiche.org/uploadedFiles/FSCarbonMgmt/Resour
ces/Case_Study_-_Katrina.pdf  

Spans split in half and 
fallen from piers  
(Bay St. Louis Bridge) 

R Magee (May 11, 2011)  “Case 
Study and Lessons Learned 
Associated with Hurricane Katrina 
August 29, 2005” 

Bridge Over the Bay of St. Louis 
BAY OF ST. LOUIS  

BRIDGE 

http://www.aiche.org/uploadedFiles/FSCarbonMgmt/Resources/Case_Study_-_Katrina.pdf�
http://www.aiche.org/uploadedFiles/FSCarbonMgmt/Resources/Case_Study_-_Katrina.pdf�
http://www.aiche.org/uploadedFiles/FSCarbonMgmt/Resources/Case_Study_-_Katrina.pdf�
http://www.aiche.org/uploadedFiles/FSCarbonMgmt/Resources/Case_Study_-_Katrina.pdf�


http://www.srs.fs.usda.gov/com
pass/issue12/issue12.pdf 

In this Louisiana wetland, salt-water 
intrusion has killed the cypress trees. 

http://pubs.usgs.gov/circ/c107
5/images/wetland.gif 

Ghost Forests 



http://www.climatescience.gov/Libr
ary/sap/sap4-7/final-report/sap4-7-
final-all.pdf 

“Category 3” winds or higher across the Gulf Coast 
Frequency analysis of storm events  

Mississippi Texas Alabama Louisiana 



http://www.wunderground.com/wximage/vi
ewsingleimage.html?mode=singleimage&h
andle=sailormankvd&number=6 

Water Spout over Lake Pontchartrain,  Slidell, LA 
6 July 2008 



http://www.srh.noaa.gov/lix/
?n=slidelltornado03092011 

Severe Storm including tornado near Slidell, LA  
March 9, 2011  



Microburst  
Rogersville, AL 

28 September 2006 

http://www.rogersvillealabama.org/
Locations.asp 



Why should we stay?  Sam, we’ve already done this. 
   

The Built Environment  
Slide #1:  Networks and Grids 

R Magee (May 11, 2011)  “Case Study and 
Lessons Learned Associated with Hurricane 
Katrina August 29, 2005” 

Power  
(Lessons Learned) 

Pre-Katrina: 
1) Center lost its electrical power service 

as both feeds were from the south 
2) High-pressure systems required priority 

attention to restore power to them to 
prevent serious damage 

3) Fuel management was a big concern for 
weeks following Katrina 

 
Today the Center: 

1) Northbound 115 KV power transmission 
line is under contract 

2) Generators will be pre-positioned at the 
beginning of hurricane season to reduce 
last minute activity 

3) Fuel tanks are kept 90% full throughout 
the hurricane season 

Communications  
(Lessons Learned) 

Pre-Katrina: 
1) Center was totally dependent on voice 

land lines many of which went 
underwater  

2) Center lost internet connectivity 
 
Today the Center:   

1) Northbound buried communication line  
2) A portable satellite internet and 

communications system  
3) Four satellite phones  
4) Ham radio/SHARES network 



Sam’s  
Challenge Topics  

For:  
 

NASA-Stennis Space Center 



http://www.accuweather.com/en
/us/slidell-la/70458/mosquito-
activity/333398 

Slidell, LA 
 Mosquito Activity Forecast 



http://www.cdc.gov/ncidod/dvbid/westnile/Ma
psincidence/surv&control12IncidbyState.htm 

http://www.cdc.gov/ncidod/dvbid/westnile/Mapsa
ctivity/surv&control12MapsAnybyCounty.htm 

http://www.cdc.gov/ncidod/dv
bid/westnile/cycle.htm 

Global Change Impacts in the 
United States – 2009 Report:   
Human Health 
 

The first outbreak of West Nile 
virus in the United States occurred in 
the summer of 1999….  [During] the 
epidemic summers of 2002 to 2004, 
epicenters … were linked to 
locations with either drought or 
above average temperatures.   
 
During 2002, a more virulent strain ,,, 
emerged ….  [Analyses} indicate that 
this mutated strain responds strongly to 
higher temperatures, suggesting that 
greater risks from the disease may 
result from increases in the 
frequency of heat waves…. 
 
[One] in 150 infected people develop 
serious illness, including the brain 
inflammation diseases encephalitis and 
meningitis. 
 
http://nca2009.globalchange.gov/human-
health#footnote45_ymbhace  

http://nca2009.globalchange.gov/human-health�
http://nca2009.globalchange.gov/human-health�
http://nca2009.globalchange.gov/human-health�


http://web.sbe.hw.ac.uk/staffprofiles/bdgs
a/11th_International_Conference_on_Urba
n_Drainage_CD/ICUD08/pdfs/660.pdf 

Washington, DC (8 September 2011) 
http://www.wjla.com/pictures/2011/09/photos-severe-
weather-floods-the-region/underwater-8185-560.html 

Extreme Events = “Right Tail” (or upper tail) 

19 



Sam’s struggle and challenge …  moving to the next level 
   

The Built Environment  
Slide #2:  dependent  and interdependent  Networks & Grids 



Time 
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Incident Point 

Recovery Time 
Objective (RTO) 

Recovery  Point 
Objective (RPO) 

Impact on Cost of Incident in Relation to RPO and RTO 

HOW TO DETERMINE ACCEPTABLE DATA LOSS 
RPO = Recovery Point Objective RTO = Recovery Time Objective  

How much data can you tolerate 
losing and not having access to? 

How quickly do you need to have 
access to your data? 

21 



EXAMPLES:   
 Natural Gas Pipelines  
 Electrical Grid 
 Communication Network 
 Information Network 

Cascade failures 

22 
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Built Environment 
Dimension 

Stakeholders, Impacts, and Impacts Related to Stakeholders 



Sustainability 
 

“The future isn’t what it used to be.” – Yogi Berra 

1) Static Perspective 2) Actually - Dynamic 



http://earthobservatory.nasa.gov/Featur
es/RemoteSensingAtmosphere/Images/bl
uemarble.jpg 

http://i379.photobucket.com/albu
ms/oo232/vladislaw_photo/PaleBlu
eDot3_jpg.jpg 

http://spaceflight.nasa.gov/gallery/images/station
/crew-28/hires/iss028e006161.jpg 

Earth 

http://apod.nasa.gov/apod/ap100623.html http://www.flickr.com/photos/martin_tod/5164234117/sizes/l/in/photostream/ 

http://apod.nasa.gov/apod/image/1006/earthatmosphere_iss23_big.jpg�


68% of NASA’s Assets 
are within  

16 feet of sea level 



NASA RISK MANAGEMENT 
Risk Dispositions: 
 Research 
 Watch 
 Mitigate* 
 Accept 
 Elevate 

 
* Mitigate is “the modification of a 

process, system or activity in order 
to reduce a risk by reducing its 
probability, consequence, severity, 
or uncertainty, or by shifting its 
timeframe.”  

NASA-HQ Risk Management Framework 
Federal Managers’ Financial Integrity Act of 1982 ( 31 USC Sec 3512) 



Enterprise Risk  Management 
 

Federal Managers’ Financial Integrity Act of 1982 ( 31 USC Sec 3512) 
 

1. GAO (1999) Standards of Internal Control in the Federal Government 
2. OMB circular A-123 (2004) Management’s  Responsibility for Internal Control 
3. GAO (2001) Internal Control Management and Evaluation Tool (see Risk Assessment section; includes natural 

catastrophes)0 

Presidential Policy 
Directive/ PPD-8:   

National Preparedness 
30 March 2011 

 
(including catastrophic natural 
disasters) 
 [under revision Integrated 

Planning System (2009) 
(see Annex E:  Risk 
Management  Overview 
and Integrated Planning 
System]  

National Security and 
Homeland Security 

Presidential Directive/  
NSPD-51 & HSPD-20: 

National Continuity Policy 
9 May 2007 

 
Agencies to ensure that Primary 
Mission-Essential Functions 
continue to be preformed during a 
wide range of emergencies, 
including localized acts of nature 
…. 

CLIMATE RISKS 



Executive Order 13514: “Federal Leadership in 
Environmental, Energy, and Economic Performance” 

8 October 2009 
4 June 2012 – Requirement:  Agency Adaptation Plan 

Section 8 (i)  [E]ach agency Plan shall: … 
evaluate agency climate-change risks and 
vulnerabilities to manage the effects of climate 
change on the agency's operations and mission 
in both the short and long term …. 

*** 
Section 16  [P]rovide … a progress report on 
agency actions in support of the national 
adaptation strategy and recommendations …. 

http://www.whitehouse.gov/assets/doc
uments/2009fedleader_eo_rel.pdf 

2) ISSUE of:   
Scale & Level 

1) ISSUE of:   
Risk 



Companies Offering Securities All Executive Branch Agencies   
(NASA’s way of managing climate risks) 

All Executive Branch Agencies 

Securities Act of 1933; 
Securities Exchange Act of 1934 

Federal Managers Financial Integrity Act 
of 1982 (and other management statutes) 

Executive Order 13514:  Federal 
Leadership in Environmental, Energy, 
and Economic Performance   

Companies publicly offering securities 
must provide information about risks in 
investing 

Agencies must safeguard funds, property 
and other assets against loss 

Climate change risks and vulnerabilities 
to Agency’s missions and operations 

Sarbanes-Oxley Act of 2002, sec 404 
Internal Control includes risk management 

OMB Cir A-123; GAO/AIMD-00-21.3.1  
Internal Control includes risk management 

Enterprise Risk Management  Risk Management Framework 

Disclose climate change risks such as 
impacts of: legislation & regulation, 
international climate change accords, 
indirect consequences of regulation  & 
business trends, and physical impacts 

Report  to the President and Congress 
“Material Weaknesses” that are Agency 
significant risks and deficiencies.  Less 
significant deficiencies are reported only 
internally in an agency.    

Make publicly available the Agency’s 
Climate Change Adaptation Plan to 
ensure transparency and inform the 
public  

Climate Disclosure Standards Board  develops 
voluntary standards 

OMB Circular A-119 mandatory compliance with 
voluntary standards 



http://pandimasbox.files.wordpress.com/
2010/05/draw_me_the_world_by_sticker
sticker.jpg 

Let  us paint in some details 



Climate Information 
1) US GCRP 2009, 

coarse information 
 

2) California (Climate) 
Project , ~12 km  



http://safety.fhwa.dot.gov/local_rural/training/fhw
asa07018/images/VegetationGuide_img_24.jpg 

At the Ordinate:   
1) a person, people - community 
2) a tree, natural environment 
3) a sidewalk, built environment 



2009 NASA-wide Workshop 
29-30 July 2009 at NASA-Kennedy Space Center, FL  

Workshop 
Participants 

NASA Middle Managers 



2010 KSC & Space Coast Workshop (Drilling Down) 
17-21 May 2010 at Cocoa Beach, FL  

T Lee (2008) (Presentation) Climate-in-a-Box: A NASA 
Computational Climate Modeling Campaign 

Courtesy of J Shaffer (2010) 



NASA-wide Workshop (2009)  →  NASA site specific Workshops (2010-201x) 



NASA-GISS Approach 
Applied in NASA Workshops 

http://www.nyas.org/Publications/An
nals/Detail.aspx?cid=ab9d0f9f-
1cb1-4f21-b0c8-7607daa5dfcc 

Source: New York City Panel on Climate Change  

What tools have you given us? 



Applied Social Sciences in Workshop Design – 
 

 Large Group Intervention:  “Future Search”, 
“Search Conference”, and others (see B B Bunker 
& B T Alban (1997) Large Group Interventions; M Emery & R  E Purser 
1996) The Search Conference; M R weisbord & S Janoff  (1995) Future 
Search) 
 

 Best Practices of Others  

What approach are we applying? 



Climate Information Handout 
(N Pigeon & B Fischhoff (2011) “The role of social 
and decision sciences in communicating uncertain 
climate risks”)  

How was the Climate 
information Handout 

designed? 



PERSPECTIVE ON: 
National-Regional-State-Local-Site Adaptation 

http://www.c2es.org/us-states-
regions <accessed 7 Aug 2012> 

http://www.c2es.org/us-states-regions�
http://www.c2es.org/us-states-regions�


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

Sustainability: 
1. Environment 
2. Economy 
3. Equity 

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 future. 



Reverence:  Renewing a Forgotten Virtue 
Aspects of Reverence: 
Respect 
Awe 
Shame 

http://photo.goodreads.com/books/11
73207926l/257480.jpg 



http://www.flickr.com/photos/fragileoasis/6
080246926/in/photostream 



http://icanhascheezburger.com/2010/04/18/funny-pictures-but-i-eated-it/ 

OK – 
 
So, where do we 
go from here? 



STOP 



Sam’s struggle and challenge …  moving to the next level 
   

The Built Environment  
Slide #2:  dependent  and interdependent  Networks & Grids 

W Magnussen (2011) “Resource Sharing 
to Enhance Public Safety”  

http://transition.fcc.gov/Daily_R
eleases/Daily_Business/2012/d
b0221/FCC-12-22A1.pdf http://hraunfoss.fcc.gov/edocs_public/attachmatch/

DA-10-494A1.pdf 
http://www.telecomlawmonitor.com/uploads/file/De
recho%20Storm%20PN.pdf   
http://transition.fcc.gov/Daily_Releases/Daily_Busi
ness/2012/db0215/DOC-312495A1.pdf  

http://hraunfoss.fcc.gov/edocs_public/attachmatch/DA-10-494A1.pdf�
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Washington Post 



NASA’s Guide Book 
For site-specific  

climate adaptation 
 

“The ‘How to do Guide Book’  
for engaging stakeholders” 

 
 

1) Framing site-specific climate change 
adaptation 

2) Adapting to climate risks 
3) Tools for adaptation 

 
http://www3.interscience.wiley.com/journal
/123443047/issue?CRETRY=1&SRETRY=0 

What is our approach? 

http://www3.interscience.wiley.com/journal/123443047/issue?CRETRY=1&SRETRY=0�
http://www3.interscience.wiley.com/journal/123443047/issue?CRETRY=1&SRETRY=0�


National Aeronautics and 
Space Act of 2010 



STOP 
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