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October 4, 2011 
 
MEMORANDUM FOR UNDER SECRETARY OF DEFENSE FOR ACQUISITION,  
       TECHNOLOGY AND LOGISTICS 
 
SUBJECT:  Report of the Defense Science Board Task Force on Trends and Implications of  
         Climate Change on National and International Security 
 
 I am pleased to forward the final report of the Defense Science Board Task Force on 
Trends and Implications of Climate Change on National and International Security. The report 
offers important considerations for the Department of Defense related to this subject.  
 
 The task force examined the implications of climate change from a global perspective, 
with a special focus on the African continent, and makes recommendations that can improve the 
U.S. approach to addressing the many challenges of climate change.  First, they identified a need 
for a strong climate information system database, managed by the Department of Defense. 
Second, the task force recommends a whole of government approach to mitigating the effects of 
climate change and highlights the importance of engaging with international leaders in 
identifying global solutions.  
 
 Climate change will only grow in concern for the United States and its security interests. 
This report offers guidance to the Department of Defense on how to become a leader in 
mitigating and adapting to its growing effects.  
 
 I endorse all of the study recommendations and urge you to adopt them into your 
operations.  
 
 
 
 

             
 Dr. Paul G. Kaminski 
 Chairman 
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MEMORANDUM TO THE CHAIRMAN, DEFENSE SCIENCE BOARD 
 
SUBJECT: Final Report of the Defense Science Board Task Force on Trends and 
Implications of Climate Change on National and International Security 
 
 
Changes in climate patterns and their impact on the physical environment can create 
profound effects on populations in parts of the world and present new challenges to 
global security and stability. Failure to anticipate and mitigate these changes increases the 
threat of more failed states with the instabilities and potential for conflict inherent in such 
failures.  
 
Because of the increasing importance of climate change on US security, the Defense 
Science Board was charged with examining the need to adapt, manage, and mitigate the 
consequences of climate change.  
 
This report begins with an overview of the impacts of climate change over recent decades 
while recognizing uncertainty about the pace of future changes. It examines the political 
consequences of climate change as it relates to national and international security, with 
special attention to the African continent due to the vulnerability of African nations with 
high potential to intersect with United States national interests. Within this context, the 
study examined the roles of the Department of Defense and the national security 
community writ large in responding to effects of climate change in both the United States 
and in key areas of the globe.  
 
The deliberations of the task force identified the urgent need for clear roles and policies 
throughout the US government addressing the consequences of climate change and 
produced a set of recommendations on how the US government can  manage the near-
term effects on populations and the longer-term need for adaptation that impacts US and 
international security interests. The recommendations include specific roles for the 
Department of Defense in helping both the United States and U.S. Africa Command 
address these challenges. The recommendations fall into five main areas: 
 

• The need for developing a robust climate information system 
• Instituting water security as a core element of DOD strategy  
• Roles of the national security community, including the intelligence community, 

the Department of State, and the White House  

DEFENSE SCIENCE 
BOARD 



  

• Guidance and DOD organization to address the full range of international climate 
change-related issues and their impact on the evolution of DOD’s missions 

• Combatant command roles, responsibilities, and capacities.  
 
The report emphasizes that the United States cannot enter into an open-ended 
commitment to dealing with the need to address the near term consequences of climate 
change or the longer term need for adapting to the change. The United States can provide 
needed expertise, leadership, and some level of resources where it is in the national 
interest to do so.  To be effective, Department of Defense actions must be part of a 
comprehensive multi-department approach and in coordination with international efforts. 
 
 
 
 

  
 
Gen. Larry Welch    Dr. William Howard 
Co-Chair     Co-Chair 
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Atmospheric 

(over land, 
sea, and ice) 

Surface: Air temperature, Wind speed and direction 
[over the oceans], Water vapour, Pressure, 
Precipitation, Surface radiation budget 

Upper air: Temperature, Wind speed and direction, 
Water vapour, Cloud properties, Earth 
radiation budget (including solar irradiance) 

Composition: Carbon dioxide, Methane, and other long-
lived greenhouse gases, Ozone and 
Aerosol, supported by their precursors. 

Oceanic Surface: Sea-surface temperature, Sea-surface 
salinity, Sea level, Sea state, Sea ice, 
Surface current, Ocean colour, Carbon dioxide 
partial pressure, Ocean acidity, Phytoplankton 

Subsurface: Temperature, Salinity, Current, Nutrients, 
Carbon dioxide partial pressure, Ocean acidity, 
Oxygen, Tracers 

Terrestrial River discharge, Water use, Groundwater, Lakes, Snow cover, 
Glaciers and ice caps, Ice sheets, Permafrost, Albedo, Land 
cover (including vegetation type), Fraction of absorbed 
photosynthetically active radiation (fAPAR), Leaf area index 
(LAI), Above-ground biomass, Soil carbon, Fire disturbance, 
Soil moisture 

Note: Bold font indicates ECVs primarily provided by satellite observations. 

Source: Committee on Earth Observation Satellites (CEOS) 2011 
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Surface-based stations >10,000 globally 100 globally 

Geo satellites >10 (all nations) 0 

Leo satellites >10 (all nations) 1* 

Product spatial 
resolution 

(reanalysis and forecast) 

10–40km >2000km 

U.S. annual funding 

(average, civilian) 

$3,000M 

($1,000M NWS, 

$2,000M NESDIS) 

$120M 

(across 7 agencies, 
USGCRP) 

Note: The asterisk indicates the current capability lacks the required precision and 
spatial resolution for decision support.  

 Source: World Meteorological Association 



 
 

10   I   CHAPTER 1 

Source: UNEP GEMS Water Programme (Printed with permission) 

7

 

 

 



 
 

OBSERVATION, MODEL, AND PROJECTION CAPABILITIES   I   11 

 

 

 

 

 



 
 

12   I   CHAPTER 1 

11

 



 
 

OBSERVATION, MODEL, AND PROJECTION CAPABILITIES   I   13 

 

 

 

 

 

 



 
 

14   I   CHAPTER 1 

 



 
 

OBSERVATION, MODEL, AND PROJECTION CAPABILITIES   I   15 



 
 

16   I   CHAPTER 1 

12



 
 

OBSERVATION, MODEL, AND PROJECTION CAPABILITIES   I   17 



 
 

18   I   CHAPTER 1 

13



 
 

OBSERVATION, MODEL, AND PROJECTION CAPABILITIES   I   19 

14



 
 

20   I   CHAPTER 1 



 
 

OBSERVATION, MODEL, AND PROJECTION CAPABILITIES   I   21 

 

 

 

 

 

 

 

 



 
 

22   I   CHAPTER 2 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   23 

16

17

18

19

20

21

 

 



 
 

24   I   CHAPTER 2 

22

23

24

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   25 

25

26



 
 

26   I   CHAPTER 2 

27

28

29

30

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   27 

31

32

33 34

35

36

 



 
 

28   I   CHAPTER 2 

37

38

39

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   29 

40

41

42

 



 
 

30   I   CHAPTER 2 

43



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   31 

44

45

46

47 

 



 
 

32   I   CHAPTER 2 

48

51

52

53

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   33 

54

55



 
 

34   I   CHAPTER 2 

56

57

58

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   35 

59

60

61

62

 

 



 
 

36   I   CHAPTER 2 

63

64

65

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   37 

67



 
 

38   I   CHAPTER 2 

68

69



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   39 

70

71



 
 

40   I   CHAPTER 2 

72

73

74

75

76

77

78

79

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   41 

 

 

80

 

81



 
 

42   I   CHAPTER 2 

 

82

 

84



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   43 

85

 



 
 

44   I   CHAPTER 2 

86



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   45 

87

88

89

 



 
 

46   I   CHAPTER 2 

90

91

92

 



 
 

CURRENT CLIMATE CHANGE SITUATION AND TRENDS   I   47 

93

94

95

 

 

 

 

 

 

 

 



 
 

48   I   CHAPTER 2 

 

96

 



 
 

POTENTIAL CONSEQUENCES OF CLIMATE CHANGE   I   49 

97



 
 

50   I   CHAPTER 3 

 

 

 

 

98



 
 

POTENTIAL CONSEQUENCES OF CLIMATE CHANGE   I   51 

Malawi Bangladesh Philippines Micro states Sudan 

Ethiopia China Bangladesh Vietnam Senegal 

Zimbabwe India Madagascar Egypt Zimbabwe 

India Cambodia Vietnam Tunisia Mali 

Mozambique Mozambique Moldova Indonesia Zambia 

Niger Laos Mongolia Mauritania Morocco 

Mauritania Pakistan Haiti China Niger 

Eritrea Sri Lanka Samoa Mexico India 

Sudan Thailand Tonga Myanmar Malawi 

Chad Vietnam China Bangladesh Algeria 

Kenya Benin Honduras Senegal Ethiopia 

Iran Rwanda Fiji Libya Pakistan 

Source: World Bank 2009. 
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111. /  Water Security Program Strategy, April 2010. 

Available from Erik Fleischner, HQUSACE LNO, United States European Command. 
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Source: UNEP: The Environmental Food Crisis, 2009.123 (Printed with permission) 
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Mozambique 3,268 41% 380,296 52% 140.73 55% 291 24% 78 55% 1,218 47% 

Madagascar 2,312 45% 102,439 43% 27.89 44% 0  36 44% 617 51% 

Nigeria 2,264 31% 870,276 25% 407.61 22% 0 100% 94 29% 1,365 39% 

Mauritania 1,754 21% 149,576 33% 74.21 35% 0 2% 59 43% 710 33% 

Senegal 677 17% 190,690 21% 111.66 21% 29 2% 27 16% 395 22% 

Guinea-
Bissau 

670 36% 61,134 33% 10.01 33% 0  12 34% 278 40% 

Cote 
D’Ivoire 

668 30% 315,609 48% 176.27 43% 0  99 53% 162 38% 

Gabon 630 26% 34,500 28% 120.95 24% 0  30 30% 253 27% 

South Africa 607 43% 48,143 33% 174.30 31% 70 34% 93 48% 132 46% 

Somalia 555 28% 33,756 31% 8.90 26% 15 16% 1 25% 94 25% 

Sierra Leone 549 29% 39,080 35% 5.69 38% 0  1 37% 451 34% 

Namibia 470 60% 957 42% 2.31 37% 0  13 50% 18 82% 

Angola 457 29% 72.448 46% 88.54 45% 23 14% 19 46% 129 15% 

Eritrea 452 32% 8,238 31% 0.97 29% 0  4 43% 31 32% 

Tanzania 426 47% 75,493 50% 34.45 49% 64 22% 15 53% 177 42% 

Guinea 420 59% 58,967 44% 37.99 40% 0  8 33% 193 62% 

Ghana 400 39% 137,206 49% 45.04 51% 0 67% 35 48% 268 48% 

Sudan 370 50% 18,762 49% 10.77 48% 0 0% 7 50% 107 59% 

Kenya 274 42% 27,453 40% 10.12 32% 40 22% 9 39% 177 53% 

Liberia 269 27% 88,535 45% 16.77 41% 0  15 43% 44 46% 

Benin 260 20% 221,029 39% 107.35 47% 0 0% 44 44% 164 21% 

Cameroon 172 40% 57,124 35% 44.53 32% 0  14 40% 111 43% 

Togo 95 34% 147,274 54% 48.20 54% 1 50% 28 60% 52 27% 

Djibouti 82 38% 28,559 60% 22.87 49% 0  5 60% 7 19% 

Congo 65 15% 10,361 22% 13.14 22% 0  3 21% 20 11% 

DRC 51 17% 1,812 8% 0.17 12% 0  9 32% 21 23% 

Gambia 39 4% 47,233 40% 18.54 47% 0 0% 8 24% 21 4% 

Equatorial 
Guinea 

22 17% 892 38% 6.32 42% 0 50% 1 53% 4 8% 

Sao Tome & 
Principe 

2 44% 1,053 24% 0.30 20% 0 33% 1 30% 0  

Source: Based on Dasgupta et al. 2009, Table 3;International Bank for Reconstruction and 

Developmen /The World Bank: Sea Level Rise and Storm Surges: A Comparative Analysis 
of Impacts in Developing Countries, Public Research Working Paper 4901, 2009. 
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From 2010–2011, the task force 

was active in developing a proposal to  identifying and applying a set of 

metrics to climate model results with a particular near-term objective, CMIP5.
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IPCC Intergovernmental Panel on Climate Change 

JASON-1 Oceanography mission to monitor global ocean circulation, study the ties between 

the oceans and atmosphere, improve global climate forecasts and predictions, and 

monitor events such as El Niño conditions and ocean eddies 

Km kilometer 

N2O nitrous oxide  

NARCCAP North American Regional Climate Change Assessment Program 

NASA National Aeronautics and Space Administration 

NCEP National Centers for Environmental Prediction 

NGO nongovernmental organization 

NOAA National Oceanic and Atmospheric Administration 

NRC National Research Council 

NWP Numerical Weather Prediction  

O3 ozone 

OI optimum interpolation 

OSD Office of the Secretary of Defense 

OUSD(AT&L) Office of the Under Secretary of Defense for Acquisition, Technology and Logistics 

OUSD(P) Office of the Under Secretary of Defense for Policy 
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PRUDENCE Prediction of Regional Scenarios and Uncertainties for Defining European Climate 

Change Risks and Effects 

RANET Radio and Internet for the communication of hydro-meteorological information for 

rural development 

RCM Regional Climate Models 

SMAP Soil Moisture Active Passive 

SOUTHCOM United States Southern Command 

SRES Special Report on Emissions Scenarios 

SSM/I  special sensor microwave/imager 

SST sea surface temperature 

SWOT Surface Water and Ocean Topography 

TOPEX TOPEX/Poseidon satellite 

TRMM Tropical Rainfall Measuring Mission 

UNEP United Nations Environmental Program  

USACE US Army Corps of Engineers  

USAID United States Agency for International Development 

USGCRP United States Global Change Research Program 

USGEO US Group on Earth Observations 

USGS US Geological Survey  

WMO World Meteorological Organization 
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