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Quick Look Report                                                      [image: ceto-2004 logo cropped]
Climate & Human Security Symposium	
 
Purpose:  The symposium gathered a wide range of experts within government, industry, and academia to encourage expanded communication and data sharing across the climate change and human security communities of interest (COI).[footnoteRef:1]  The National Geospatial Agency (NGA), as a co-sponsor, explicitly seeks increased data regarding climate change to assist in the production and dissemination of geospatial analysis of climate and human security.  The National Center for Atmospheric Research (NCAR), as the other co-sponsor, seeks to expand broader predictability of atmospheric conditions and to foster cross-domain transfer of technology that more accurately assesses the impact of climate on human security.   [1:  Human Security Initiative; the term Human Security was first popularized by the United Nations Development Program in the early 1990s. It emerged in the post-Cold War era as a way to link various humanitarian, economic, and social issues in order to alleviate human suffering and assure security.  Resources and the Environment, to include climate, are included in the definition, located at http://www.humansecurityinitiative.org/definition-human-security.] 

Background: The symposium’s high level support from NGA and NCAR reflects an urgent requirement for a more comprehensive effort of gathering data and developing accurate forecast methods to assess climate impacts.  Symposium speakers and attendees conveyed a strong belief that substantial climate impacts, regardless of causal factors, are emerging and will continue to progress. Unknown is just how significantly human security, and by extension military operations will be influenced by climate change.  
Bottom Line Up Front: 
· If significant, climate change will increasingly affect operational and garrison forces within the Department of Defense (DoD), impacting training areas, base operations, transportation nodes, and global operating environments.   
· Climate change is a contributing variable toward instability, conflict, and humanitarian crises; the US military should anticipate increased employment for humanitarian crises and stability operations.
· The Marine Corps will benefit from increased access to data and analysis related to climate change and human security.
Discussion:  The symposium focused less on the causal factors of climate change and more on the compilation of data, analytical tools, and decision models.  Reinforced by NGA Director Mr. Robert Cardillo and the key note speakers, the symposium offered broad insight on initiatives designed to more accurately forecast climate changes, assess human security impacts, and convey this information to decisionmakers.  
The symposium featured three keynote speakers representing the US government, industry, and academia.  Judge Alice Hill (Ret) represented the White House National Security Council Staff, Mr. John Englander (oceanographer and author) spoke as an independent consultant, and Dr. Ian Noble represented academia from his position as Chief Scientific Advisor, Notre Dame Global Adaptation Index.   
[bookmark: _GoBack]Judge Alice Hill (Ret) kicked off the symposium, emphasizing the negative impacts of climate change on national security, homeland defense, and US global engagement.  She underscored climate change as a major threat at home and abroad, citing the inclusion of climate change in both the National Security Strategy and Department of Defense documents, to include the Quadrennial Defense Review and the Climate Change Adaptation Roadmap. Of note, she specifically anticipates an increase in humanitarian crises and the possibility of an increase in associated military response. She further stressed the importance of instituting “resilience” across government and society by helping communities prepare and recover from climate disruptions. Resilience within the Defense apparatus is equally vital and susceptible to the effects of climate change (i.e., rising sea levels and prolonged drought). She stepped through President Obama’s Climate Action Plan[footnoteRef:2] as a significant measure designed to cut harmful emissions, prepare US communities for the effects of climate change, and lead similar international efforts. Judge Hill concluded by highlighting the importance of obtaining climate and human security data, developing models, and implementing decision tools. She noted that when empowered with this capability, we can more accurately forecast the impacts of climate change to a level of specificity that supports focused action underscored by resilience.   [2:  The President’s Climate Action Plan, https://www.whitehouse.gov/sites/.../president27sclimateactionplan.pdf.] 

Mr. John Englander addressed the impact of rising sea levels (RSL) and the potential threat to the world’s littoral populations.  He forecasts a rise in sea level due to melting ice sheets primarily in Antarctica and Greenland, combined with thermal water expansion from a warming planet. Supporting his assertion, he encouraged viewing of the video Meltwater Pulse 2b.[footnoteRef:3]  Noting that the most important “line” on the planet is the shoreline, Mr. Englander suggests that RSL is a unique and more permanent flooding phenomenon that should be viewed and mitigated differently than other flooding events, which include storm surge, extreme tides, land subsidence, water runoff, and erosion. For example, the Chesapeake Bay/Hampton Roads region, with its large military presence, is expected to realize more significant RSL than many other coastal locations. The area around Norfolk is steadily subsiding primarily due to aquifer-system compaction resulting from groundwater withdrawals and further compounded by glacial isostatic adjustment, or the flexing of the earth’s crust in response to glacier formation and melting.[footnoteRef:4]  The combination of RSL and land subsidence creates a scenario in which sea levels will possibly rise to levels that significantly impact military infrastructure.  Figure 1 illustrates how RSL and land subsidence combine to exacerbate rising sea levels.[footnoteRef:5] DoD’s Climate Change Adaptation Program Manager, Ms. Rebecca Patton, acknowledged that DoD is closely tracking climate change issues and is currently updating the DoD Climate Change Adaptation Roadmap.  [3:  Meltwater Pulse 2b, https://www.youtube.com/watch?v=71l9lzLsBRc.]  [4:  Eggleston, Jack, and Pope, Jason, 2013, Land subsidence and relative sea-level rise in the southern Chesapeake Bay region: U.S. Geological Survey Circular 1392, http://dx.doi.org/10.3133/cir1392; 1. The ice sheet started melting about 18,000 years ago and took thousands of years to disappear entirely. As the ice melted and its weight was removed, glacial forebulge areas, which previously had been forced upward, began sinking and continue to sink today. This movement of the Earth’s crust in response to ice loading or melting is called glacial isostatic adjustment.]  [5:  Ibid, 4.] 
Meltwater Pulse 2b

Figure 1.  RSL and land subsidence combined (Source: U.S. Geological Survey Circular 1392)

Dr. Ian Noble offered the perspective that adaptation to climate change is not the same as disaster risk management. Climate change is a more persistent phenomenon requiring long-term, comprehensive mitigation and adaptation.  Based on current scientific analysis suggesting a 4 degree Celsius temperature increase (7.2 degree Fahrenheit), climate change is a threat multiplier that will persistently contribute to instability by slowing economic development and causing migration.  While he did agree that resiliency and adaptation are vital to mitigating many climate impacts, he emphasized the need for meaningful measures of effectiveness to help us determine if we are adapting successfully.  To that end, Dr. Noble offered that climate change is proving to be a variable that bridges international politics, religious differences, and cultures.  There are opportunities to mobilize international support for collaboration and cooperation, maximizing local and regional experiences, solutions, and unique lessons learned.  Refreshingly, he also offered one of the few comments on the need to identify areas where society can capitalize from climate change, stressing the possibility of progress and opportunity (i.e., agricultural opportunities where the weather was historically too cold to support large scale farming).  He concluded by emphasizing the utility of the World Bank’s Climate Change Knowledge Portal[footnoteRef:6] and Notre Dame’s Global Adaptation Index[footnoteRef:7] as a means to encourage collaboration. [6:  World Bank’s Climate Change Knowledge Portal, http://sdwebx.worldbank.org/climateportal.]  [7:  Notre Dame’s Global Adaptation Index, http://index.gain.org.] 

Notre Dame Global Adaptation Index
Climate Change Knowledge Portal





The remainder of the symposium was structured into eight focus areas that are summarized below. Discussions centered on specific aspects of data requirements, analysis methods, and online analysis tools to help determine local climate impacts. Military planners may find these applications useful. Thumbnail graphics depict the actual website of analysis tools, while the corresponding Internet addresses are provided in the footnotes. 
1. Climate Risk, Challenges, and Decisions.  Discussion centered on the improving accuracy of weather forecasting models and the challenge of conveying meaningful, actionable analysis to local and regional decisionmakers. Casper Ammann, Program Lead for NCAR’s Regional Climate for Adaptation Program, stated that threshold weather events[footnoteRef:8], such as intense and lasting droughts, are likely to become more relentless with 2d and 3d order effects on human security across a region. He stressed that a major shortfall currently facing the climate and human security communities is how to convert raw data into useful products and tools.  At the local level, presenting raw data, even with detailed explanation, loses context and is highly inefficient. Offering a program developed by NCAR, he demonstrated a modeling tool called the Climate Inspector[footnoteRef:9] to better assesses global and local climate data and evaluate potential crisis operations. Similarly, Rob Hyman of the Federal Highway Administration (FHWA) demonstrated a locally-oriented adaptation framework called the Vulnerability Assessment Scoring Tool (VAST).[footnoteRef:10]  VAST consists of six modules designed to provide resources, tools, and guidance that help local and regional transportation agencies assess the vulnerability of transportation assets to climate change and extreme weather events. Mr. Hyman stressed the need to anticipate future climate conditions that will impact the transportation sector.  He demonstrated the VAST tool by illustrating recently completed case studies of Mobile AL and Albuquerque NM.  FHWA’s tools may be helpful to military planners addressing climate issues directly impacting military base operations and logistical activities. [8:  A climate threshold is the potential for a particular weather phenomenon to require an outlook, watch, warning, or advisory from the National Weather Service, http://www.srh.noaa.gov/bmx/?n=hwodefinitions.]  [9:  Climate Inspector, https://gisclimatechange.ucar.edu/inspector.]  [10:  Vulnerability Assessment Scoring Tool (VAST), www.fhwa.dot.gov/environment/climate_change/adaptation/adaptation_framework.] 
NCAR Climate Inspector
DoT Virtual Framework for Vulnerability Assessment

2. Global Climate Change: Adaptation and Mitigation Efforts for Human Security.  Dr. Odean Serrano, NGA Environmental Geography Program, initiated the discussion by appealing for increased participation and expansion of environmental geography networks. Participants broadly agreed that interoperable integration and analysis between social and physical sciences needs to be aligned with decision-making. Along this concept, Dr. Olga Wilhelmi demonstrated a “Beat the Heat” analysis which focused on extreme urban heat in Houston TX.  Known as the System for Integrated Modeling of Metropolitan Extreme Heat Risk (SIMMER)[footnoteRef:11], the project employs a novel extreme heat vulnerability framework,  focused on specific research objectives:  [11:  System for Integrated Modeling of Metropolitan Extreme Heat Risk, https://www.ral.ucar.edu/projects/simmer-modeling-of-extreme-heat-risk.] 

· Characterize and model extreme heat events at regional and local levels, SIMMER: Houston

· Improve representation of urban land cover and its accompanying radiative and thermal characteristics, 
· Determine the combined impact of extreme heat and the characteristics of urban environmental and social systems on human health, and 
· Characterize societal vulnerability and responses to extreme heat (i.e., mitigation and adaptation strategies). 
Dr. Marshall Burke, Center on Food Security and the Environment, emphasized that while not a direct cause of conflict, climate disruptions exacerbate existing conditions for instability and conflict (i.e., heat waves and drought can contribute to increased violence).  He stressed the need to develop local and regional mitigations that help reduce the impact of climate variables on areas prone to conflict. Similarly, Dr. Lilian Alessa suggested that our broader climate and human security analysis frequently lacks societal context at the local level, limiting our ability to accurately assess impacts and mitigation. She emphasized the need to obtain local perceptions and measure adaptive capacity through a system of citizens who report climate impacts and provide early warning. This defacto human intelligence network, if established outside of the US, has the potential to offer tremendous insight into local cultures, political and social nuances, public opinion, and early warning of potential instability.
3. Climate Change and Global Human Security. Featuring Rear Admiral David Titley, USN (Ret) and Ms. Rebecca Patton, Office of the Assistant Secretary of Defense (OSD) Energy, Installations & Environment (EI&E), this panel focused in much greater detail on specific impacts on military considerations and operational/strategic concerns.  Concurring with the need for more accurate data and modeling, they stressed the need to provide leaders with actionable data and analysis in a format that facilitates course of action analysis, wargaming, and decisions. Ms. Patton focused on anticipated climate impacts on the infrastructure supporting coastal military bases, notably the potential impact of rising sea levels. Concerns regarding low-lying Camp Lejeune were voiced in a side-bar conversation. She noted that DoD is currently conducting a vulnerability assessment survey across numerous military installations, and she announced an update to the Climate Change Adaptation Roadmap[footnoteRef:12] will be released in late 2015.   [12:  Climate Change Adaptation Roadmap, http://www.acq.osd.mil/ie/download/CCARprint_wForeword_c.pdf.] 

RADM Titley emphasized the urgency required to address the effects of a warming climate, adding clarity and context to his comments by emphasizing the oceans and waterways as primary variables impacting the military.  He referred participants to NASA’s video depiction of global warming from 1884-2012[footnoteRef:13] and highlighted four areas of concern. [13:  NASA’s video depiction of global warming from 1884-2012, https://www.youtube.com/watch?v=5StFFQ236jE.] 

· Derived global threats.  Climate change contributes to instability and resource shortfalls. One area less frequently addressed is ocean acidification and shock to marine ecosystems. This has enormous implications for humanity.  The oceans provide mainstay calories for 2 billion people. As acidification adversely impacts fishing stocks, social pressures on societies and local governance will likely increase. NASA Global Warming 1884-2012

· Readiness: places and bases matter. Rising sea levels will impact numerous military bases and training areas.  Long term droughts resulting in larger and more frequent forest fires will consume resources and potentially reduce training areas and opportunities.  Thawing permafrost in Alaska is impacting trafficability for ground vehicle training and helicopter landing operations.
· Disaster relief.  The military is extremely capable in this mission set, and as mentioned by Judge Hill, should anticipate increased employment in support of humanitarian assistance/disaster relief (HA/DR) missions. Planners and leaders must be careful to ensure that more frequent HA/DR missions do not detract from training and readiness across the spectrum of conflict and military capabilities. 
· The Arctic. The Northwest Passage now regularly opens in the summer months, allowing faster shipping lanes and access to energy and natural resources. This has created new security dynamics as nations rush to secure claims. The US should pay close attention to this area. Figure 2 illustrates shipping lanes and potential oil and gas fields gaining increased attention from a number of countries with strategic economic and security interests in the region.[footnoteRef:14] [14:  Jim Conca, “Does Our Military Know Something We Don't About Global Warming?,” Forbes, 14 Nov 2014 http://www.forbes.com/sites/jamesconca/2014/11/14/does-our-military-know-something-we-dont-about-global-warming/. ] 

Figure 2.  Arctic shipping lanes and potential hydrocarbon resources (Source: Center for Naval Analysis)


Rounding out this panel, Dr. Phil Duffy of Woods Hole Research Center spoke to the importance of overcoming the technical challenges to climate change adaptation. He offered the US Climate Resilience Toolkit[footnoteRef:15] as an excellent planning framework, complete with scientific tools, information, and expertise to help manage climate-related risks and opportunities.  Specifically, the toolkit offers “Steps to Resilience,”  a 5-step process to initiate, plan, and implement projects designed to help communities develop plans that mitigate the effects of climate change and improve resiliency. The toolkit also includes real-world case studies and a series of on-line classes. [15:  US Climate Resilience Toolkit, https://toolkit.climate.gov.] 
US Climate Resilience Toolkit

4. Homeland Security Infrastructure Program (HSIP) Data Overview/Update.                Mr. Michael Smith provided a very useful overview of a unified homeland infrastructure geospatial data inventory called HSIP Gold[footnoteRef:16].  The database is assembled by NGA in partnership with the Department of Homeland Security (DHS).  Compiling over 588 geospatial datasets, it provides extraordinary detail of domestic infrastructure and map features assembled from a variety of Federal agencies, commercial vendors, and State-level mission partners. The program is currently transitioning from NGA to DHS and is particularly useful for military base operations and future planning of infrastructure projects. [16:  Homeland Security Infrastructure Program (HSIP), https://www.hifldwg.org/hsip-guest.] 
Homeland Security Infrastructure Program (HSIP)

5. Climate Modeling: Global Human Security Indicators. This panel focused on the difficult challenge of accurately assessing climate change beyond 10 years.  For this reason, many organizations and climate predictions tend to focus more exclusively on carbon dioxide emissions the predominant long term forecasting variable.  This single-variable analysis creates an obvious vulnerability by excluding the many other variables that influence the scope and extent of climate impact.  Dr. Stephanie Waldoff, Pacific Northwest Labs, presented integrated assessment models that focus on food security over a 5-year timeframe.  The model fuses datasets from agriculture, energy, economics, and weather.  The data is correlated against human security variables represented by local socioeconomic capital and natural resources. Using this framework, the program attempts to more accurately project climate effects on specific communities.  For example, if the analysis indicates worsening drought conditions resulting in poor corn harvests and higher prices, analysts can suggest that farmers grow a less water intensive crop. Within this conversation, the National Oceanic and Atmospheric Administration’s (NOAA) National Earth System Prediction Capability (ESPC)[footnoteRef:17] surfaced as a useful model for forecasting future weather phenomenon. ESPC is a collaborative effort between NOAA, US Navy, US Air Force, Department of Energy (DOE), NASA, and the National Science Foundation (NSF).  [17:  National Earth System Prediction Capability (ESPC), http://espc.oar.noaa.gov.] 
National Earth System Prediction Capability (ESPC)

6. Anticipating Near-term Climate Disruptions on the Human Geography Scales. Focused predominantly on collaboration and risk, this panel emphasized the need for greater analytical fusion of climate disruptions on society (i.e., governance, socioeconomics, social media analysis, globalization, cultural nuances).  Dr. Ben Preston, Oak Ridge National Labs, emphasized the imperative to approach climate and human security assessments as complex risk requiring commensurate modeling and decision tools that more accurately consider local and regional vulnerability.  Likened to the insurance industry, he called for a series of stress tests and leading indicators that provide a assessments of risk, mitigation, and adaptation. One such program designed to expand collaboration is NGA’s Foresight Initiative[footnoteRef:18], a $20 million program hosted by the Arizona State University (ASU).  The Foresight Initiative is a 5-year effort to develop research products, tools and processes for decision-making in the context of environmental change and national security dynamics. Leveraging multidisciplinary cooperation and global partnerships, the program is designed to address resource security, global health, changing climate, economic and political instability, and other emerging challenges that are complex, interconnected and interdependent. It will also enable the development and assessment of sustainability and resilience strategies. Dr. Nadya Bliss, who leads the Foresight Initiative as part of ASU’s Global Security Initiative, emphasized the intent to develop decision tools by linking scientific knowledge with decision-making through rigorous analytical saliency, credibility, and legitimacy.   [18:  Foresight Initiative, https://foresight.asu.edu.] 
The Foresight Initiative: 
Decision Environment

7. Climate Change Demographic and Health Impacts.  Intuitively, health-related change and challenges will result from climate disruption. Many scientists point to warming temperatures as a likely cause for the steady move north of diseases that were largely contained in the subtropics. Dengue Fever, West Nile Virus, and Cholera are among the diseases that have experienced resurgence in recent years. A program attempting to model health impacts and offer local solutions is George Mason University’s Joint Project on Climate and Society[footnoteRef:19], led by Dr. Claudio Cioffi-Revilla. The project employs agent-based models to investigate how human communities in Africa and the northern hemisphere respond to changing climate. A current study focuses on the association of climate change with increased risk of death, disease, or displacement within Sub-Saharan Africa. [19:  Joint Project on Climate and Society, https://socialcomplexity.gmu.edu/projects/climatesociety.] 
GMU Joint Project on 
Climate and Society

8. Global Climate Change Impacts Research.  As noted in the recently released Marine Corps Security Environment Forecast, the global trend toward urbanization will continue for decades. By 2030, nearly 60% of all humanity will live in urban areas[footnoteRef:20] punctuated by overcrowded slums, ethnic and religious fault lines, disease, and resource shortfalls.  Already primed with tension, volatility may be exacerbated by climate conditions. With this as a backdrop, Dr. Patricia Romero-Lankao presented NCAR’s Urban Futures Program.[footnoteRef:21] Designed to explore intersections between urban development and the environment, the program focuses on urban areas not only as major sources of carbon and other air pollutants, but also as hotspots of vulnerability due to water scarcity, floods, heat waves, and other hazards that climate change is expected to aggravate.  Urban Futures integrates various disciplinary domains within NCAR and with other national and international organizations to explore the dynamics of urbanization and urban systems that shape urban emissions, vulnerabilities and risks; investigate urban capacity to respond to climatic and non-climatic hazards and stresses; research how particular cities attempt to meet the challenges of reducing emissions (sustainability) while improving their response capacity (resilience) to environmental impacts; and build capacity to foster urban sustainability and resilience through educational, mentoring and outreach activities at the science-policy interface. In line with the Urban Futures Program, NGA’s Dr. Chris Corsiar added that NGA is close to merging mapping/physical science products with social science data. Once achieved, these products will be immensely useful for MAGTF planners and deployed forces.  [20:  Future Directorate, Marine Corps Warfighting Lab, 2015 Marine Corps Security Environment Forecast: Futures 2030-2045 (Quantico, Va.), www.mcwl.marines.mil/Divisions/FuturesAssessment.aspx, 54.]  [21:  Urban Futures Program, https://www.ral.ucar.edu/csap/urban-futures.] 
NCAR Urban Futures Program

Conclusion: The conference maintained a sense of urgency toward creating a broad collaborative environment that facilitates sharing of climate and human security data, models, and decision-making tools. Given the wide consensus of impending climate disruption on human security, the Marine Corps has an excellent window of opportunity to engage academia, elements of industry, and other government agencies.  While raw climate change data is of limited utility to the operating forces, the local insights and cultural nuances gleaned from climate and human security research becomes invaluable when aligned with MAGTF regional engagement, contingency plans, and area analysis. 
Related FAD/CETO products:
· 2015 Marine Corps Security Environment Forecast: Futures 2030-2045.
· Quick Look: Climate Change Patterns and Trends, J.D. Canty, 8 September 2014.
· Flashpoints: 2014 Edition, CETO.[footnoteRef:22] [22:  In support of the Futures Assessment Division (FAD), the Center for Emerging Threats and Analysis (CETO) publishes Flashpoints, an annual analysis of global conditions that may contribute to increased risk of instability and conflict.  Flashpoint analysis ranks each country using 10 factors including Governance, Demographics, Energy, Water, Religion, Corruption, Diseases, Education, Gender, and Economics.] 

· Climate Change: The Coming Storm, J.D. Canty, Marine Corps Gazette, Volume 94 Issue 6, June 2010, https://www.mca-marines.org/gazette/2010/06/climate-change.
Prepared by:  John Crane, Research Fellow, CETO, john.crane.ctr@usmc.mil
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