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Climate change now occupies a central place on the global economic and political agenda. 
Countries around the world, state and local governments, industry, investors, insurers, and civil 
society require increased access to climate data and analysis to inform critical decisions. The 

good news is that the information we are already collecting is sufficient to take action to deal with 

climate change. While more advanced measurements will bring even greater fidelity, it is now most 

important that existing data be made available to users who need it in a form they can understand. 

This data is necessary to implement policies, create new markets, or make investments that have 

verifiable emissions reductions. It can inform businesses and communities on how they should plan to 

withstand the uncertain impacts of a changing climate.

The United States and the international community have created a vast network of organizations 

to measure, collect, and analyze data about the changing climate. Today’s challenge is to manage 

that information, improve methods of observation and analysis, and to share it in more accessible 

ways. The usefulness of climate data depends on (1) our ability to make this information available to 

decision-makers and users and (2) our ability to update our understanding based on feedback from 

those users. This presents scientific and organizational challenges but also great opportunities.

In our research, we repeatedly heard common themes—the need for better federal organization, a 

process to identify data needs, and better collaboration among the many public and private actors 

with climate data needs. The primary goal of this report is to identify and recommend federal actions 

in the collection and management of climate data to guide the next administration. Below are our 

recommendations for a governance structure to best turn Earth systems data into relevant and 

actionable knowledge to better manage and combat climate change.

1

Overview



2  |  James Andrew Lewis & Sarah Ladislaw

Recommendations
1. Provide high-level leadership and coordination to create a strategic approach to managing 
climate change.

 ▪ Create a National Climate Council

 ▪ Conduct a climate information stocktaking and needs assessment

 ▪ Reestablish mandate to integrate climate risk into planning

 ▪ Create an Interagency Climate Data Working Group

2. Previous efforts to make information accessible to the public fell short and need to be revised.

 ▪ Engage Congress to create a National Climate Information Center and regional hubs

 ▪ Provide funding and direction for a National Climate Resilience Corps

3. Climate data and information must be made decision-useful.

 ▪ Conduct a biannual climate data end-user assessment via the U.S. Global Change Research 
Program (USGCRP)

4. The private sector is an increasingly valuable source for new approaches to climate data 
generation and dissemination.

 ▪ Establish high-priority public-private sector data partnerships

 ▪ Provide the private sector with climate information
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2

Introduction

C limate change now occupies a central place on the global economic and political agenda. 

Countries around the world, state and local governments, industry, investors, insurers, and 
civil society require increased access to climate data and analysis to inform critical decisions. The 

good news is that we have all the information we need to have confidence in taking action to deal with 
climate change. That information just needs to be made available to the users that need it in a form 
they can understand and the proper incentives to use it. This data is necessary to implement policies, 
create new markets, or make investments that have verifiable emissions reductions. This information 
is needed to inform businesses and communities on how they should plan to withstand the uncertain 
impacts of a changing climate. 

For decades, the United States and the international community have created a vast network of 
organizations to measure, collect, and analyze data about the changing climate. Today’s challenge is to 
continually manage that information, improve methods of observation and analysis, and share it with 
people outside the network in more accessible ways. The usefulness of climate data depends on (1) our 
ability to make this information available to decisionmakers and users and (2) our ability to update 
our understanding based on feedback from those users. This presents scientific and organizational 
challenges but also great opportunities.

The goal of this report is to identify and recommend improved federal action in the collection, 
management, and analysis of climate data to guide the next administration. In our research, we 
repeatedly heard common themes—the need for better federal organization, a process to identify data 
needs, and stronger processes for collaboration among the many public and private actors with climate 
data needs. Our primary goal is to recommend a governance structure to best turn Earth systems data 
into relevant and actionable knowledge to better manage and combat climate change.  
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In 2010, we wrote a report advocating (1) the creation of a National Climate Service to better 
organize the collection and sharing of data relevant to the Earth’s changing climate and useful to 
decision-makers in combatting mounting threats like global climate change, (2) the prioritization 
in the national space program of Earth observation capabilities and resources within other 
competing needs and objectives, and (3) greater cooperation and coordination internationally to 
extend our capabilities and share knowledge more broadly. While there has been progress, much 
of what we recommended still needs to be done.

There have been significant developments that merit discussion and change. The two most 
important of these involve the private sector. Private companies can now build, launch, and 
operate remote sensing satellites for monitoring climate change. The private sector and other 
nonfederal actors have greatly expanded their ability to collect, analyze, and use climate data, 
processing huge amounts of information, and then sharing that information with or without 
government coordination. Private climate data efforts have achieved a level of sophistication 
previously available only to governments. These developments require a different federal role. And 
while the government is still the central actor for both the type of data collected and the ability to 
legitimize data sharing processes, climate data systems must now become a partnership.  

We can also ask whether we currently have enough of the right data. It is normal to say that more 
data is always better, but in the case of climate change, the shortfall in data is less of a challenge 
than a lack of organization in how to access and distribute it. There are many organizations 
involved in analyzing and translating climate observations into better understandings of climate 
change-related trends. There are climate data reporting and analysis functions throughout the U.S. 
federal government and around the world, but they are not well coordinated for optimal outcomes 
and use. Better connecting user communities with accessible and meaningful Earth systems 
science data is essential to address the climate crisis, but this will not occur spontaneously; it 
requires both leadership and a strategy. 

The sheer number of actors who could use accessible data meaningfully in their decision-making 
is an indicator of the data’s usefulness and a major challenge. The expanding user community 
increases the need to provide trusted, accessible, meaningful, and high-quality climate data. 
The ability of groups outside government to generate and process their own climate data could 
potentially widen the equity gap between those who can access and utilize climate data for 
decision-making purposes and those who cannot. There are new challenges and new opportunities 
in the task of connecting users with useful data for the purposes of understanding and taking 
actions to address a changing climate. 

This project evaluates climate data management processes. We started with a user perspective 
to determine how best the government can work with the private sector and organize its own 
activities to manage climate change objectives. The evolution in climate information has the 
potential to make or break market opportunities, reshape industrial competitiveness, and enable 
effective risk management. Our ability to operationalize climate data is a powerful tool in our 
efforts to combat climate change.
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The sheer number of actors who could use accessible data 
meaningfully in their decision-making is an indicator of the 
data’s usefulness and a major challenge. The expanding 
user community increases the need to provide trusted, 
accessible, meaningful, and high-quality climate data.
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3

Information to Enable 
Mitigation and Adaptation  

Climate data and information is used by the public and private sectors for two main activities—
atmospheric greenhouse gas (GHG) reduction (also known as mitigation) and climate impact 
risk management (referred to as adaptation). Already the public and private sector rely on the 

federal government for an extensive array of climate data and information to inform their activities 
(see Appendix A). The agriculture sector uses climate records to analyze and track crop yields. The 
forestry sector uses precipitation, temperature, and hydrological data to model climate impacts on 
water quality and supply. The energy sector uses a combination of data to create “climate normals” or 
average values of temperature, precipitation, frost/freeze, and snowfall, against which they compare 
current conditions to assess and communicate variation. The transportation sector relies on climate 
data on the frequency, intensity, and duration of climate events to assess potential impacts on 
transportation infrastructure and plan for greater resilience. The insurance industry uses monthly 
climate summary data to validate its catastrophe models that it uses to inform expectations for the 
impact of various climate-related events. 

As the challenges of tackling climate change evolve, so too will the needs of climate data users, 
including the private sector, state and local communities, and the federal government. Below we 
outline the forces driving different user communities to undertake mitigation or adaptation activities 
and discuss the data and organizational needs required to enable and improve their actions. While 
there is certainly sufficient information available to address climate change, those actions could be 
improved, and new actions developed over time through better access to data that is either being 
generated in new and novel ways by nongovernment sources or made more accessible to users by 
a data-enabled government organization that is not constrained by a lack of sharing mechanisms, 
inconsistent support, and a lack of strategic direction.
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Mitigation
To effectively avoid the most damaging impacts of a changing climate, research and modeling 
indicate the world must achieve net-zero emissions reduction around the middle part of the century. 
The actions required to reach net-zero emissions span economic, policy, technological, and societal 
change. But to achieve the goal of reaching net-zero GHG emissions by 2050, GHG monitoring and 
accounting will need to improve.

Climate information that is important for mitigation efforts is mostly about changes to the flow of 
emissions into the atmosphere, how long they stay in the atmosphere, and what effect they have 
(recognizing that the latter two aspects are more about informing mitigation strategies than carrying 
out mitigation policies—for example, understanding the global warming potential of methane 
relative to carbon dioxide has helped make methane a more important part of near-term climate 
mitigation strategies). Climate mitigation efforts include reducing GHG emissions from the energy 
sector, heavy industry, and agriculture as well as newer activities like atmospheric carbon removal 
through technologies like direct air capture.

The U.S. government tracks GHG emissions through observation and reporting. The U.S. 
Environmental Protection Agency (EPA) requires all major anthropogenic sources of GHG emissions 
to report their emission (industrial emissions, fuel, and industrial gas providers and CO2 injection 
sites). This data is collected from over 8,000 distinct entities and covers approximately 85-90 
percent of U.S. GHG emissions.1 This information is used by industry, states, local communities, and 
the federal government to assess the relative emissions performance across and in between certain 
facilities and industries and also to calculate emission for a given state or region. This information 
is also part of the U.S. contribution to the UN Framework Convention on Climate Change: required 
GHG emissions reporting.

GHG emissions monitoring and accounting for use in policy, diplomacy, and investment decisions 
is sufficient for motivating and informing the vast majority of mitigation activities and policies 
thus far. Over time, more granular tracking and reporting of GHG emissions data will only serve to 
improve the mitigation responses enacted by policymakers—and the investments and activities of 
private sector entities as well.

Several factors are driving the value proposition for more precise GHG information. First, private sector 
organizations (sometimes working with nonprofit entities) are starting to have better GHG emissions 
detection (measuring) and accounting capabilities through sensors and connected information 
systems. Many organizations seek to utilize these capabilities to enable their low carbon business 
model (distributed renewables), product (low carbon consumer goods), or policy to succeed (border 
carbon adjustments). This more granular data is most useful when it is recognized and trusted by the 
users and operators in specific markets or by the regulation that governs their activity. Today, much of 
the energy and agricultural sectors operate without real-time GHG accounting. Instead, their emissions 
activities are determined using formulas and estimates for the purposes of regulation or policy. This is 
not true for all greenhouse gases but true for methane emissions (which are very potent) and carbon 
dioxide emissions (which are a main concern). Again, the level of information we have to date on 
these greenhouse gases is sufficient to justify action to reduce emissions, but better information will 
help private sector entities know how to prioritize and optimize their decisions.
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Second, private entities are being held responsible for their emissions and emission reduction 
performance by ever-stricter accounting standards. Companies can be required by investors, insurers, 
or ratings agencies to conduct GHG emissions accounting at a much more granular level and to set 
verifiable targets for reducing those emissions in many instances. Absent facility-specific emissions 
data, a company may not get credit for a favorable emissions profile either from an accounting 
perspective or for considering issues of compliance.

Third, policymakers are starting to design emissions reduction targets with greater precision. To 
achieve a net-zero GHG emissions target anywhere requires a very accurate and credible system of 
GHG tracking and verification. The quality of GHG emissions data and accounting will be particularly 
important if they are linked to government regulation, legal compliance, markets for trading, or 
offsetting carbon emissions. The close to real-time GHG accounting that emissions-conscious actors 
in the private sector want is also desirable for policymakers looking to advance climate mitigation 
policies and regulations, and this is a problem not only of improved sensors and collection but of 
mechanisms for sharing. On a global level, as countries ratchet up their ambition, increase trade 
emissions credits, or erect border tariffs to adjust for uneven carbon content in traded goods, GHG 
emissions data and information will be increasingly important.  

Improving technology can make it possible for much more granular GHG emission reporting and 
tracking system. Through a combination of digital data collection technologies and distributed ledger 
technologies, one can envision a GHG data collection network that would enhance transparency, 
accuracy, and privacy of GHG data. To be clear, this more comprehensive approach to GHG emissions 
data is not a prerequisite to mitigation action but could serve to improve our understanding of the 
effectiveness of mitigation policies, enhance transparency in GHG emissions, boost confidence in 
reporting, and help enable new markets to evolve.2

Adaptation and Resilience
Adaptation allows society to prepare for and respond to the forecasted impacts of a changing climate 
in order to limit damage to the environment, infrastructure, and human suffering. Adaptation policy 
and planning requires a different type of data than the mitigation community, which is primarily 
concerned with the stock and flow of GHG emissions. Adaptation requires modeling climate systems 
to anticipate a range of potential future impacts, utilizing data for conducting risk assessments and 
resilience planning, protecting vulnerable infrastructure and communities, and adapting human 
activities that will be challenged by a changing climate. 

Individuals and organizations utilize weather data to make short term decisions such as when to plant 
and cultivate crops, send out fishing boats, open ski areas, or carry an umbrella. Similarly, climate 
data can be utilized to make longer-term decisions, such as where to plant and fish, where to build 
roads and dams, and where to build a building or buy a home. As data improves and becomes more 
accessible, the potential users of climate data for adaptation are unlimited. The federal government 
is most concerned with tracking and forecasting the anticipated impacts of a changing climate 
on communities. Before meaningful satellite data was accessible, it was difficult and prohibitively 
expensive to obtain the right spatial and temporal resolution to enable effective decision-making for 
adaptation and resilience.  
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Modeling—the ability to use data to make reliable predictions based on collected data and using 
complex computer programs—is central to managing climate change and enabling effective adaptation. 
Climate modeling is well-established. There are more than 40 global models that predict trends such as 
emissions or temperature and many smaller task-specific models used for business risk and planning 
purposes. Climate models analyze long periods of time to predict how average conditions will change 
over the coming decades, and while there is a need for improvement in some areas, macro-level 
modeling capabilities are well developed. 

Modeling helps societies prepare more effectively to respond to the potential impacts of environmental 
change. Better management of climate information helps us identify what types of actions and policies 
are needed. Information is one important key to an effective approach to climate change. The federal 
government’s own climate-related data—composed of observational records from satellites and 
weather monitoring stations, projections from complex climate models, and other tools—is fragmented 
across many individual agencies that use the information in different ways to meet their respective 
missions. Notable improvements in climate models include simulations of extreme weather events 
and simulations of carbon fluxes in land and ocean carbon sinks. Some modeling and performance 
challenges remain. 

More data is always better, but we believe that adequate data needed to inform modeling are already 
collected for atmospheric, oceanic, and terrestrial phenomena. These data are already shared among 
the research community through various international organizations (such as the World Climate 
Research Program’s Coupled Model Intercomparison Project [CMIP]), now in its sixth phase. CMIP 
allows climate scientists to share and compare models, but decision-makers at all levels have different 
data than those of researchers. 

It can be most effective to organize this information in the context of its effects on particular decisions. 
This suggests a focus at the federal level on providing different kinds of modeling information (from 
simple forecasts to more complex scenarios) and building strong connections to user communities to 
provide appropriate modeling and data services to different types of users. 

The data (and improved models to use that data) that policymakers need fall into several categories: 
planning data to help develop strategies, trend data to track the rate of change, policy effectiveness 
data to allow policymakers to determine whether mitigation or adaptation policies are effective, 
regionally focused data, and compliance data. If the United States and other nations adopt cap-and-
trade policies, they will need a coordinated system (not necessarily run by governments) to collect and 
distribute data to support carbon markets and to promote transparency and accountability. These are 
requirements not only for data collection but also for modeling. 

The development of models is a primary task for the research and business communities. There are 
several sources of nongovernmental climate modeling expertise. One of the most important is in the 
reinsurance industry but, in recent years, there are some reports that reinsurance companies have 
become less willing to share models and results because these are proprietary and a core part of a 
competitive business model. 

These tasks will become even more important as modeling is reshaped by artificial intelligence (AI) 
and cloud computing. Cloud already plays an important role—the National Oceanic and Atmospheric 
Administration’s (NOAA) climate databases are sponsored by the three largest cloud providers to allow 
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for free public access. AI is a tool that can strengthen modeling. Climate modeling is usually done with 

a variant of AI called machine learning, where the model uses statistical optimization to identify the 

relationship between data inputs and “predictands,” the output data from the model. The use of this 

technique means that the climate model can become more precise and more granular. CMIP 6 will 

provide higher “resolution” and simulate additional processes to offer the granularity that can help 

local decision-makers. 

The primary modeling requirements for decision-making and policy are timely and consistent access 

to data to reduce uncertainty (which in this context refers to the probability of different outcomes 

and their precision) and assess both effect and potential outcomes from different policies. To provide 

this means that one of the most important tasks for climate data is ensuring that research and data 

analysis efforts take advantage of advances in computing infrastructure, cloud, and AI—a problem of 

organization and resources. This task can be left in good measure to the research community.

At a national and international level, the issue for modeling is ensuring that decisionmaker and user 

communities have access to relevant data and modeling outcomes. This includes enhanced modeling 

capabilities, an organizational structure that allows science to be more responsive to policy questions, 

and making data accessible to broad-based user communities. 

This means the tasks for policy are ensuring sufficient federal support for the refinement of existing 

models and collaborative processes, creating a decentralized organizational structure that identifies 

data needs for modeling, developing international mechanisms for cooperation in modeling, building 

a cooperative mechanism with private sector modeling, and ensuring adequate access to modeling 

output to consumers of modeling data. 

Our improving ability to provide facility-level data on a range of climate scenarios over a wide variety 

of time scales allows meaningful data to be utilized at little or no cost. This enhanced information 

capability, along with a greater awareness across a growing user base, now allows for improved 

resilience planning and is increasing demand for this meaningful information. Many state and local 

communities, private entities, investors, and insurers are assessing the risks that climate change poses 

to their communities, assets, or balance sheets and are often independently coming up with strategies 

and measures to address their risks. The federal government has the ability to improve accessibility 

and understanding of this data by local communities, leveraging the investments made in detection 

and modeling over the past decades.
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Embedding Climate Impact Risk Management Strategy across 
the Federal Government

The federal government has an important role to play in motivating and enabling the entire 
government and all the communities it reaches to adopt a risk management approach to dealing 
with climate change. Not only is the federal government the only entity that can create a 

nationwide strategic plan to address climate resilience, but it is also the owner and operator of huge 

amounts of infrastructure, property, and assets; a provider of insurance; able to deliver technical 

assistance to decision-makers; and a major source of disaster assistance.3

The Obama administration issued several executive orders to help drive greater preparedness and 

resilience. The executive orders were meant to set out an all-of-government approach to increasing 

climate preparedness and resilience. Among other things, they instructed agencies to:

 ▪ identify and remove barriers that discourage resilience-oriented investments;

 ▪ reform policies that increase the vulnerability of natural or built systems, sectors, or resources;

 ▪ identify opportunities to encourage climate-smart investments by local governments;

 ▪ complete an inventory of necessary changes to land- and water-related policies, programs, and 

regulations to protect watersheds, natural resources, and ecosystems;

 ▪ come up with agency-specific adaptation plans that not only identified climate risks facing the 

assets and operations of each agency but also the impact and cost for the remedies; and

4

Evolving Information 
Needs
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 ▪ outline how they will support interagency preparedness efforts.4

Many of these activities were necessary preconditions for ensuring that the government starts to 
evaluate its own risks, creates plans to manage those risks, and creates incentives and programs to 
enable the broader community to address those risks as well.  

The Government Accountability Office (GAO) has conducted multiple evaluations of previous and 
current government strategies to address climate risk. It found that even with the steps taken 
during the Obama administration (many of which were rolled back or not pursued in the Trump 
administration), the government still fell short of adequately providing data to decisionmakers both 
inside and outside government due to a lack of effective coordination. They report too many agencies 
with too many competing priorities were not able to truly drive the integration of climate data into 
the policymaking process or ensure the right incentives were created within federal government 
programs to change behavior in ways that mitigate risk. In this regard, information and organization 
are key. The government needs a more effective approach to making sure that climate risks are more 
deeply embedded across government decisionmaking and programs, to connect users with the right 
information to make decisions, and to provide incentives for the various communities to make 
climate-smart decisions.5 

Connecting Useful Climate Information to State, Local, and 
Tribal Communities
One challenge facing the federal government is how to most efficiently and effectively translate 
climate data into usable information for state, local, and tribal communities needing to manage the 
risk of a changing climate. To date, this has been a particular challenge for the federal government, 
despite the important work being done by agency-specific regional organizations like the NOAA’s 
Regional Integrated Sciences and Assessments Centers, the U.S. Department of Agriculture’s (USDA) 
Climate Hubs, and the U.S. Department of the Interior’s (DOI) Climate Science Centers, each of which 
provides important climate data services to state and regional organizations across the country. 

As one participant in our workshops noted, both the federal government and these regional 
organizations have an important role to play in meeting the needs of state, local, and tribal 
communities. The federal government is responsible for:

 ▪ creating rules and guidance requiring the use of climate information,

 ▪ supporting large-scale targeted research (observation and modeling at all scales),

 ▪ building and sustaining regional capacity to connect science with regional adaptation practice, and

 ▪ recognizing the local specificity needs and respecting the heterogeneity of local experiences. 

Whereas regional science organizations are responsible for:

 ▪ leveraging federal resources and science programs for local benefit;

 ▪ developing and sustaining a mutually beneficial long-term relationship with local partners;

 ▪ eliciting local knowledge and innovating to meet those needs;

 ▪ developing, delivering, and supporting the use of actionable climate data; and
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 ▪ developing capacities for researchers and practitioners to apply climate information into 
regional planning.6

In many cases, the information provided by the federal government does not address the regional 
specific needs of local decisionmakers. Not only does the federal government not provide enough 
region-specific information, but it may not combine all the climate-relevant details together in a 
way that is useful. Climate data also often must be adapted to be more localized and converted to 
probabilistic data, covering varying geographies or time ranges according to the needs of a specific 
group. Regional organizations not only conduct the supplementary science to adapt national datasets 
to local applications but also provide technical advice to local partners about how best to interpret and 
use that data.

Despite some notable successes in developing regional capacity to adapt national climate data and 
scenarios to regionally specific problems for highly differentiated local environments (i.e., sea level 
rise can vary by region), the amount of time, resources, and coordination to meet the growing needs 
of local and indigenous communities will only grow. As one GAO report put it, a dedicated National 
Climate Service designed to coordinate federal government climate science efforts to “educate, enable, 
and embed” local decision-makers with the right level of detail and encourage decisionmaking is key.

Not only does the federal government not provide enough 
region-specific information, but it may not combine all the 
climate-relevant details together in a way that is useful.

Addressing Information Gaps in the Carbon Cycle
Over the last few years, the public and private sectors have developed various initiatives to better 
assess emissions and narrow critical data gaps. The National Aeronautics and Space Administration’s 
(NASA) Carbon Monitoring System is slated to deploy the Geostationary Carbon Observatory 
(GeoCarb) in 2022 to perform comprehensive accounts of carbon cycles. GeoCarb will shed light 
on evolving global carbon cycles by mapping concentrations of carbon gases across the Western 
Hemisphere, thus remedying various data shortfalls. The satellite is set to also examine how weather 
patterns shape carbon dioxide concentrations. 

Historically, climate scientists employed terrestrial infrastructure to assess carbon stocks. But advances 
in remote-sensing provide stakeholders with fresh capabilities to monitor CO2 emissions. Since 2009, 
space agencies have launched a slew of satellites to conduct observations of GHG emissions, a boon 
to CO2 accounting efforts. As part of its Orbiting Carbon Observatory mission, NASA deployed the 
OCO-2 and OCO-3 satellites in 2014 and 2019. These satellites harness data on the concentration of 
atmospheric carbon dioxide. With the launch of OCO-3, NASA aims to extend coverage to urban areas, 
bolstering understanding of the interplay between human activity and emissions. 

While assessing regional carbon cycles, stakeholders must also take into account the effects of 
mounting deforestation and, to improve carbon accounting efforts, decision-makers require data 
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detailing carbon losses precipitated by deforestation. Another data frontier that demands greater 
attention: rates of carbon recovery across recovering forest ecosystems, many of which function 
as vital carbon sinks. The rapid thawing of permafrost also poses a challenge to carbon accounting 
efforts. According to a 2019 NOAA report, the Arctic may be releasing up to 600 million tons of net 
carbon annually.7

By and large, we know what data gaps exist. In 2018, the USGCRP evaluated the state of knowledge on 
the carbon cycle. It included several major updates and mapped out decision-relevant information for 
policies and investments related to GHG mitigation. It is important to note that many of the activities 
below would either require or be enabled by coordination with private sector entities, including those 
in the agriculture/land use, transportation, electric power, and industrial sectors. These efforts will also 
benefit from working with the nongovernmental consortiums that are seeking to fill in the gaps where 
government observation ends, and on-the-ground activity begins.

Methane Accounting
Managing contributing factors to the escalating climate crisis requires a proper accounting of 
GHG emissions including carbon dioxide, methane, nitrous oxide, and various fluorine-containing 
halogenated substances. Methane (CH4) demands particular attention due to its potent heat-
trapping capabilities—greater than carbon dioxide by a factor of 25, according to estimates cited in 
the IPCC Fourth Assessment Report.8 While methane only accounts for 10 percent of U.S. annual 
emissions and remains in the atmosphere for a relatively brief period of a decade,9 it hobbles 
the capacity to rein in global warming because of its potent global warming potential. Improving 
methane accounting and providing high-resolution coverage of methane emissions is a priority, 
and identifying major contributors to methane emissions is particularly important. Stakeholder 
access to more precise methane emissions data is critical to the shaping of a robust climate policy. 

In April 2020, the NOAA released an analysis indicating methane levels had reached an all-time 
high. Major sources of atmospheric methane include those resulting from farm animal digestion 
in the agricultural sector, natural gas systems, and decomposition of wastes in landfills. 

Detection and measurement of gas leaks are critically important for managing climate change but 
have proved arduous. Satellite platforms are now improving detection and extending the reach of 
stakeholders to identify, quantify, and plug methane emissions from the drilling of oil and natural 
gas wells and also the gas pipeline system. A 2019 study published in the Proceedings of the 
National Academy of Sciences detailed that the Tropospheric Monitoring Instrument, which was 
launched by the European Space Agency, detected and measured methane emissions from a year-
old accident in Ohio.10 Remarkably, the satellite caught wind of the leak while conducting routine 
patrols. Previously, satellites had to be carefully targeted to uncover leaks. The discovery presages 
potential advances in remote sensing-enabled methane detection techniques.

Since 1983, the NOAA has gauged methane levels through a global network of air sampling sites. 
Air sampling platforms include cargo ships, small aircraft, and telecommunications towers. 
Increasingly, institutions are using remote sensing techniques to conduct observations of 
methane emissions. Satellites platforms provide global, frequent coverage but remain ineffective 
in a number of areas. Satellite-derived data is less accurate than that of ground-based instruments, 

https://arctic.noaa.gov/Portals/7/ArcticReportCard/Documents/ArcticReportCard_full_report2019.pdf
about:blank
https://www.pnas.org/content/pnas/116/52/26376.full.pdf
http://www.tropomi.eu/
about:blank


15  |  Managing Climate Change Information in the Next Administration

as measurements are affected by confounding factors such as aerosols. The spatial resolution of 
satellite imagery also remains coarse, narrowing its utility. 

There are efforts to remedy these limitations in future satellites, such as the Geostationary Carbon 
Observatory,11 which will possess the capacity to conduct observations at high spatiotemporal 
resolutions. This satellite will build upon OCO’s collections by mounting a similar sensor on a 
commercial communications satellite in geostationary orbit, reducing revisit time and increasing the 
number of daily observations significantly.   

Additional methane detection satellites are in development. Nongovernmental organizations are also 
contributing to the methane accounting landscape. The Environmental Defense Fund is developing 
MethaneSat, which will buoy methane accounting efforts using a high-performance spectrometer-
based methane sensing system (developed by Ball Aerospace) in low-earth orbit. The satellite, 
scheduled to launch in 2022, claims it has higher sensitivity and spatial resolution that will allow 
larger emissions to be pinpointed to within 400 meters of their source and let researchers quantify 
methane emissions, with particular coverage of the oil and gas sector. The Canadian startup GHGSat 
has announced plans to unveil a high-resolution map of global methane emissions toward the end of 
2020. These private initiatives will improve methane accounting.

The oil and gas industry is also using other in-field equipment and sensors to track and repair methane 
leaks. Much of their activity to better monitor methane emissions was spurred by the introduction 
of methane emissions regulations under the Obama administration. Since then, the industry has 
dramatically improved efforts to understand when and how methane escapes their operation, and they 
are working through a number of consortiums, including the Oil and Gas Climate Initiative, to share 
these learnings with each other, the investment community, and government regulators. 

To fully benefit from improved satellite detection of GHG emissions, organizations should adopt 
common data management practices to increase and ease access to vital knowledge flows and 
perhaps create an open-source repository for GHG and carbon balances to more easily access and 
share information. Moving forward, climate scientists should identify critical data gaps. A better 
understanding of these gaps is a requisite to crafting policy interventions capable of successfully 
mitigating methane emissions and curbing global warming. 

GHG Reporting for Treaty Obligation
The Paris Agreement on climate change includes a rule of actions designed to help serve as a guide to 
the international community for how it should enact and report its commitments to reduce emission, 
adapt to a changing climate, provide global finance for climate action, and report their activities. This 
last agenda item on monitoring, reporting, and verification is a critical step to building confidence 
in countries’ individual efforts to make good on their pledges. It provides guidance to countries 
about how to report their emissions, over what timeframe, and in what format. While imperfect, 
this rulebook and the GHG reporting efforts of individual countries are a critical step toward great 
transparency and confidence in the countries’ actions toward fulfilling their agreements under the 
Paris Agreement.  

International reporting of GHG emissions levels and efforts to reduce emissions are still far from 
perfect, however. Individual country capability to reliably account for GHG emissions remains 
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constrained. Various private entities are starting to pioneer new data services that strive to more 
quickly and accurately track GHG emissions on a global level in a way that can supplement or support 
real-time emissions data. 

One notable example of this is Climate TRACE. Climate TRACE is a coalition of organizations from 
different sectors (from startups to larger firms and nonprofits) working toward marrying remote 
sensing with AI to monitor human-caused emissions. The intent of the project is to have a database 
ready by June/July 2021. The database will be publicly accessible for anyone. More granular data 
on emissions could help developing countries report emissions levels with reduced uncertainty. 
Better emissions monitoring could provide intra-country emissions insights, helping understand 
the difference between emissions coming from rural versus urban regions, for instance. This helps 
with targeting policy and prevents those who are not contributing to emissions from being unfairly 
burdened with the costs of policies. Satellite imagery does not provide enough information for all 
sectors. That is why you need AI—and why you have to gather ground truth data to train algorithms 
that can extrapolate and interpolate. A major part of the project is understanding what data is 
necessary to establish ground truth and convincing companies to turn that over. TRACE is not seen as 
a replacement for government-mandated enforcement, but as a contributor to help spot the gaps in 
government-mandated data. For example, they believe their data could be a good third-party source of 
information for confirming Paris Agreement reporting—helping to build confidence by showing that 
countries are reporting their numbers correctly. 

While third party reporting and verification of climate data are not at the forefront of international 
climate policy at present, this type of data collection can be a useful resource for countries that lack GHG 
emission data monitoring capability on such a real-time basis. This service does not alleviate the need to 
track and monitor GHG emissions or adaptation behavior as part of the mandatory reporting cycles, but 
it does offer the potential promise of creating a facility-specific resource for GHG monitoring.

Embedded Carbon
All products consumed throughout society have some level of embedded carbon—the emissions 
associated with their production. In general, we know that some goods have higher emissions intensity—
like steel, cement, and chemicals. The so-called industrial emissions from energy-intensive sectors 
are one of the areas where technological and methodological advancements are critical for driving 
lower emissions alternatives. We can calculate the embedded or lifecycle emissions of many traded or 
purchased goods based on a general understanding of the materials that make up that good, the energy 
used for the production of those materials, and energy consumed over the lifetime of that good. As 
environmental stringency of regulation increases over time, however, companies and industries will 
take steps to reduce their emissions of most traded goods (likely to happen in emissions-intensive goods 
first) and seek to differentiate themselves to consumers and regulators/policymakers alike based on their 
superior environmental performance including lower carbon content.  

Today, this is taking place in the market for trade oil, coal, and natural gas, with various producers of 
these fuels arguing that their oil, natural gas, or coal is of superior environmental quality to another 
company or country and trying to justify themselves to regulators, consumers, and investors on that 
basis. For now, this is being done on a company-by-company basis, with each firm calculating and 
tracking (increasingly using ground, air, and facility-based sensors) emissions. For some companies, 
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they need to do this on a value-chain basis—measuring emission from their production to upgrading, 
to transportation on pipelines or ships, to end-use. It is safe to assume that pressure from regulators, 
policymakers, and investors for companies across the board (not just energy companies or emissions-
intensive industries) to disclosure emissions at a more granular level will continue to persist over time. 
For now, the onus is on the private companies to provide this data until and unless it is required by 
regulations, at which point some sort of verification process (an audit) and reporting will be required. 
The more competitive this environment becomes, the more likely governments will impose border 
carbon adjustments (border tariffs based on carbon content of high-carbon goods) to level the playing 
field between countries with stringent domestic controls on emissions and those without.

Environmentally conscious consumers are also likely to want to make decisions based on the 
embedded carbon and other environmental attributes of various products. This type of green 
purchasing enabling has traditionally taken place through labeling programs, some enabled by 
the federal government (think Energy Star ratings). The internet of things can enable automatic 
reporting of emissions to be fed into product information that can reach consumers on their cell 
phones to help enable green purchasing decisions. Likewise, cell phone application interfaces and 
purchasing information can help consumers more accurately assess the carbon footprint of their 
purchases and even opt into programs that help them choose lower-carbon options. This market for 
low carbon goods and services is voluntary at present but could become a powerful differentiator for 
goods with lower carbon impact. It could also be a huge source of potential data about the human/
environmental interface for policymakers and academics trying to design policies and programs that 
encourage the purchasing of lower carbon goods. To date, national laboratories like the National 
Renewable Energy Laboratory (NREL) and others have contributed to data and resources necessary 
to enable these types of market opportunities, as have nonprofits and start-ups alike. While there 
is no immediate need for government action in this regard, to the extent possible, the government 
should cultivate public/private cooperation to continue to refine and enable these markets through 
better data collection and programs.
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5

Organizing Climate Data in 
the U.S. Government

Our interviews revealed a broad consensus that the federal government should become more 
coherent and user-friendly. The responsibility for data collection, analysis, modeling, and 
accessibility for climate-related decisions now exists in a largely piecemeal fashion across a 

range of different government entities. The George H.W. Bush administration created the U.S. Global 
Change Research Program (USGCRP) in 1989 to facilitate joint investigation across the government 
of a changing global environment. The USGCRP’s mandate was to bring together the data, insights, 
and analysis of the 13 or so federal agencies and organizations to cultivate a better understanding 
of global environmental change. The USGCRP has provided an enormous amount of continuity and 
coherence to the U.S. government’s efforts (partially because its mission is supported by statute) and 
connectivity between the U.S. government and the international scientific community, but there are 
well-documented limits to its ability to carry out internal coordination.

The Obama administration tried to further strengthen government coordination and make climate data 
and information more accessible to the user community through an online data portal and information 
tools to help federal, state, local, and indigenous communities assess climate risk and make decisions 
about their adaptation strategies. These past federal efforts to coordinate climate data for action 
have fallen behind the advancements in data-related technologies—largely driven by private sector 
initiatives—and reduce today’s potential for getting useful information to those who require it for 
effective decisionmaking.  

The most important change is that the private sector has moved from being a customer and recipient 
of government climate information to a partner in collecting and generating information. Private 
sector entities now have the capability to launch satellites, collect ground and air-based observations, 
conduct massive computational exercises necessary for climate system modeling, and link all of this 
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information with a growing array of consumer and internet-generated climate impact and emissions 
data—often in more efficient and effective ways than the government.

These developments can improve our ability to connect climate information and users—a core problem 
for the more government-centric system we have today. By design, private sector data is being 
driven by consumer demand and need, which has been missing from previous government efforts to 
connect with user communities. A more user-connected system of climate information requires more 
collaboration between government and industry than in the past. For this reason, it is important to 
consider how public and private sector cooperation should be structured to deliver the best results. 
This is difficult, but there are precedents for White House leadership of a decentralized approach. 

The difficulty lies in the need to join a national process for strategy development and oversight to a 
very decentralized process for research. Responsibility for the climate issue stretches across many 
different agencies. While we originally considered the idea of a “lead agency,” our guess is that it 
would face resistance. This makes the White House a logical choice of strategic leadership. Our 
recommendation would be to locate the new function in the National Economic Council (the Obama-
era approach of dual-hatting with the Office of Science and Technology Policy bifurcates responsibility 
in ways that could be unhelpful). In the next few years, the business and economic aspects of climate 
change will be a growing focus for operational effort. When the Financial Stability Board created 
the Task Force on Climate-related Financial Disclosures (TCFD) to improve and increase reporting 
of climate-related financial information and then concluded that financial institutions need to pay 
greater attention to climate risk to investment, it was an indicator of a growing need.

This function should minimally be headed by an assistant to the president to ensure sufficient 
authority. We considered the idea of making a new cabinet-level position or council for climate. 
These ideas deserve further consideration but ultimately depend on the preferences of the president. 
Whichever direction the administration takes, the key is to ensure sufficient access to the most senior 
levels of decision-making for climate issues.

The difficulty lies in the need to join a national process for 
strategy development and oversight to a very decentralized 
process for research. Responsibility for the climate issue 
stretches across many different agencies.

The function should be to develop strategies for several broad problems. National strategies for 
adaptation and mitigation are obvious starting points, but our discussion revealed other important 
tasks: building strong relationships with the nongovernmental and business climate community and 
developing a strategy to ensure that climate data is broadly accessible by those who need it.  

Our research suggests that data collection, while it could be improved and made more precise, is not 
an obstacle. The data available now is sufficient to address policy issues. A more immediate problem 
is data access. NOAA, NASA, and other agencies have done a good job of acquiring data and making 
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it publicly accessible, but a large portion of collection and data now resides in the private sector. 
Coordinating access to this data is a new challenge (putting aside for the moment the problem of 
access to proprietary data).  

The assistant to the president, supported by the National Economic Council (NEC), should chair a 
National Climate Council with membership from all involved agencies. The input and support of these 
agencies are essential for developing an effective climate strategy. As we have discussed elsewhere, 
this strategy can no longer be a research strategy or science based. It must involve diplomacy, national 
security, and economic policy, and this calls for an expanded representation by agencies outside the 
traditional research community.   

The council should become a focal point for coordination with the many private sector and 
nongovernmental efforts to collect and assess climate data. It should not attempt to direct them.  
Climate science is not amenable to a top-down approach, though there is room for improved 
coordination of effort if only to identify what is being done and what could usefully be expanded. 
In this, a new White House organization could be usefully linked to climate science collaborative 
mechanisms such as the USGCRP. The goals should not be to displace or direct these entities. The 
primary goal of the White House will be to develop an action-oriented strategy with concrete steps to 
address mitigation and adaptation.   

The one tool the White House structure can bring to improve coordination is oversight and approval 
of climate-related budgets. This is not an easy task, given that these activities are spread among many 
agencies. But there is an example with cybersecurity in the Obama administration, where after a 
year-long effort the Office of Management and Budget (OMB) was able to identify spending across 
the government in a way that had not been possible before, giving the White House a strategic view 
of what was being done and what needed to be strengthened. Management of climate-related federal 
spending (through a process requiring review and approval by the assistant to the president) has 
many benefits, but its most important is the ability to create a greater degree of coordination among 
agencies. This is not something the current, somewhat disparate Federal management of climate 
activities can do. As one participant put it, “If you want to herd the cats, you need to move the food.” 

The issue that an iterative approach does not immediately address is whether there is a more “user-
friendly” organization at the state and regional level for federal climate services. Many agencies 
have regional offices offering different but overlapping services to citizens, local governments, and 
businesses. An initial step in improving this might be to start with the colocation of agency offices. The 
experience of the Department of Homeland Security (DHS) and other agencies in the development of 
regional offices for information sharing related to homeland security is instructive. Agencies may be 
slow to collocate and share, highlighting the need for political level direction and a White-House led 
interagency coordination mechanism.

One way to improve organization would be to develop a National Climate Service. This has been long 
discussed, and there have even been attempts at implementation, but previous efforts have run into 
opposition that appears—more than anything else—to reflect concerns about the implications for 
jurisdiction by both agencies and congressional committees. We do not intend to rehash these debates. 
Instead, we recommend an iterative approach: first, create an assistant to the president who leads an 
NEC-housed climate council with budget oversight, and then, if considered warranted, a cabinet-level 
position and a National Climate Service. 



21  |  Managing Climate Change Information in the Next Administration

6

Rebuilding International 
Engagement

One of the key tasks that can only be performed by the White House is rebuilding the U.S. role 
in international climate efforts. A complex array of programs, initiatives, and institutions exist 
for the purposes of examining climate change. This web of activity has grown over decades of 

engagement by governments, civil society, and corporations. Each organization plays an important role, 
including investigating and improving scientific understanding of the problem and solutions; motivating 
political will for new commitments, policies, and resources; mobilizing investment and technological 
advancements and deployment; and many other areas. 

U.S. engagement on climate change has been inconsistent. The historical partisan divide is softening 
with growing recognition of climate change as a pressing problem, yet finding common ground on 
U.S. policies is still elusive. More consistent U.S. engagement on the issue over a wider range of issues 
could lend much-needed stability to the global efforts to deliver additional progress. It also requires U.S. 
policymakers to focus on how embracing the issue of climate change can convey strategic benefits to the 
United States, like a platform through which to spur additional innovation, increase U.S. technological 
competitiveness, and create common ground for dealing with other countries on shared global interests. 

The United States has been a founding and contributing partner in the network of agencies and entities 
that contribute to the advancement of climate data and information. The United States should recommit 
itself to those organizations and seek to expand its own role, working with outside government groups 
where necessary to help provide more granular GHG emissions and climate impact data to assist 
developing countries in delivering on their climate change plans. This would necessarily have to be done 
with international partners but would be a significant contribution to U.S. outreach and engagement in 
many of the world’s most important and also most vulnerable countries. 
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The United States would like to lead international climate efforts, and its scientific strength and 

(potential) ability to direct resources to the problem make this a possibility. An essential first step is to 

rejoin the Paris Agreement, as part of a larger diplomatic strategy to build international cooperation to 

address climate change. 
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7

Recommendations

 1. Provide high-level leadership and coordination to create a strategic approach to managing 
climate change. 
 
The very nature of climate change means that it touches on almost every single aspect of 
government and society. The impacts of a changing climate—temperature increases, sea level 
rise, stronger storms, changes in precipitation patterns, etc.—will influence health, economic, 
and societal outcomes. These impacts drive changes in human behavior—such as moving to 
new locations, changing energy consumption patterns, or growing different crops.  
 
A strategic approach means the identification of long-term, overarching goals and the means 
of achieving them, using careful planning and identification of resources both available and 
needed. It requires preemptive planning to avoid the worst damages—building infrastructure to 
withstand anticipated impacts, for example. Reducing emissions, on the other hand, has a more 
limited impact but still extends to sectors including electric power, transportation, buildings, 
industry and manufacturing, and agriculture.  
 
The government already plays a major role in managing the natural disasters that are expected 
to worsen with a changing climate. It also collects information and regulates each sector of 
the economy responsible for emissions. But taking the appropriate level of action to manage 
these impact risks and reduce GHG emissions fast and deep enough to deal with climate 
change requires a massive and coordinated effort. While climate change is a consideration for 
many agencies in the government, it is not a central, motivating priority for many of them. 
Moreover, it is far too easy for agencies to pay lip service to appropriate climate planning but 
not fully integrate risk mitigation or emissions reduction measures into their activities. It is 
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also easy for agencies to remain stovepiped and not share information and resources with other 
agencies. For this reason, climate policy must be driven and coordinated at the highest levels 
of government, and climate information providers must be centrally mandated to share that 
information with user communities across the government for the purpose of policymaking 
and risk mitigation.

  The Biden administration has already set a net-zero by 2050 GHG emission reduction target, 
along with a number of other goals associated with building societal resilience and addressing 
and prioritizing environmental justice. Making good on these pledges requires a type of 
high-level coordination and whole-of-government approach and is widely anticipated to 
create a high-level National Climate Council. This is an important step for ensuring effective 
climate policy, but it is equally important to make sure that climate data and information 
considerations are taken into account in this new governance structure.

 ▪ Create a National Climate Council—Our recommendation would be to locate the new 
function in the NEC. This function should initially be headed by an assistant to the president 
to ensure sufficient authority. This could be expanded later to create a new cabinet-level 
position or council. An assistant to the president, supported by the NEC, should chair a 
National Climate Council with membership from involved agencies. The primary goal of the 
White House will be to develop an action-oriented strategy with concrete steps to address 
mitigation and adaptation.   

 ▪ Conduct a climate information stocktaking and needs assessment—On day one, task 
all agencies to review climate data and information resources, information gaps, and 
information-related budget needs within the first 30 days. 

 ▪ After subsequent review, release any nonproprietary data previously withheld from the public.

 ▪ Reestablish mandate to integrate climate risk into planning—On day one, reinstate 
Executive Orders 13677 on Climate Change and National Security and 13604 on Preparing 
the United States for the Impacts of Climate Change, requiring all government agencies and 
national security officials to take climate impact information into consideration in their 
planning and to seek out and utilize the best available climate data to fulfill this mandate.

 ▪ Create an Interagency Climate Data Working Group—Under the National Climate Council, 
create an interagency Climate Data Working Group (possibly as part of a reinstated Social 
Cost of Carbon Working Group). This group should undertake a biannual stocktaking exercise 
to identify the climate data gaps that need to be addressed and devise an all-of-government 
strategic plan to remedy those gaps. The group would set data standards, develop a strategy to 
integrate data use within government decisionmaking, align data needs with emerging policy 
objectives, and create mechanisms for public/private engagement on data modeling and 
analysis (to include private sectors, NGOs, and universities).

2. Previous efforts to make information accessible to the public fell short and need to be revised.

  Previous efforts to make data more accessible to nonfederal government end users have 
fallen short. Data.gov, the government data transparency mechanism under the Obama 
administration, makes raw data available but provides very little interpretive guidance 
for non-expert audiences. The Climate Resilience Toolkit, on the other hand, provides 



25  |  Managing Climate Change Information in the Next Administration

more user-friendly information about how to approach planning for resilience but is far 
from serving as a one-stop shop for climate data and information that could help local 
communities build resilience.  

  The Obama administration tried to create a National Climate Service, patterned after the National 
Weather Service, to make climate-related data and information from across government more 
widely and usefully available. Executive and legislative branch turf battles prevented this initiative 
from succeeding, and what exists now is a largely disjointed group of web tools, regional centers, 
and government-funded nonprofit initiatives all striving to serve the data and information needs 
of a variety of state, local, tribal, and private sector communities. 

  It is unreasonable to expect that the federal government alone can provide climate data and 
information to a wide and disparate group of user communities. This means some element of 
public/private sector collaboration is likely necessary to meet these needs. Deciding the precise 
organizational structure for the government versus the private sector can be tricky. One reason 
is that the needs of communities vary widely across the country based on expected impacts, 
resource base, existing capacity, and policy environment. Another is that funding for this type of 
service has been inconsistent over the years and highly politicized. Finally, turf battles within the 
executive and legislative branches make a cross-government structure hard to achieve (as was 
mentioned in the last section).  

  Some participants suggested that a National Climate Agency that consolidates the data functions 
of various agencies and has the mandate for coordinated climate across government could also 
serve as the centralized function from which a National Climate Service could be coordinated. 
Creating a new agency seems unlikely and ill-advised. 

  An interim step or hybrid approach could include the creation of a National Climate Information 
Center (NCIC) under the management of the USGCRP, whose mandate and authority would be 
set forth by executive order under the National Climate Council. The purpose of the NCIC would 
be to serve as a central coordinator and standard setter for climate information, to assist in 
getting information out to various user communities, and to provide guidance and coordination 
to the federal government about how to learn from how the information was used and what 
insights and new information were gained. The NCIC could also provide a useful certification 
function, for example, on providing guidance on what type of downscaled climate data state and 
local communities should use when considering climate impacts. 

 While the NCIC would have a central coordination function, the work of providing the 
information would be done at regional climate information hubs. Right now, a multitude of 
agencies have regional hubs—including the NOAA, USDA, the U.S. Geological Survey (USGS), EPA, 
the U.S. Department of Transportation (DOT), and others—not to mention agencies with regional 
laboratories like the U.S. Department of Energy (DOE) and NASA. The NCIC could coordinate 
these disparate regional groups (and the universities they work with) into regional climate 
information hubs. The regional hub structure would provide an additional layer of coordination 
at the regional level for the purpose of providing a region-specific one-stop shop for climate 
information and resources. It would also coordinate feedback from regional climate adaptation 
and mitigation efforts that would be helpful to the federal government’s understanding of climate 
adaptation and mitigation strategies in various regions. Ideally, these regional hubs could attract 
both federal, state, and nongovernment funding to help provide additional resources to their 
communities and make data more accessible to nonfederal government end-users.



26  |  James Andrew Lewis & Sarah Ladislaw

 ▪ Engage Congress to create National Climate Information Center and regional hubs—During 
the first year of the administration, Congress and the Biden administration should work to 
establish in statute a National Climate Information Center to operate alongside USGCRP for 
the express purpose of providing a link between centralized government climate information 
and the user community. The regional hubs will be part of NCIC but will be allowed to raise 
funds outside of the federal and state governments to help provide additional resources and 
connective tissue to the existing agency-specific centers already in existence.

 ▪ Provide funding and direction for a National Climate Resilience Corps—The administration 
should seek and provide funding for a National Climate Resilience Corps to serve as community 
liaisons, particularly for disadvantaged communities to build capacity and engagement with 
national programs, policies, and information related to climate change. This organization would 
provide a critical linking capacity for communities that are not currently being engaged in 
these discussions. The National Climate Resilience Corps could be established for the purposes 
of getting nontraditional communities and participants engaged in the next National Climate 
Assessment as well as other climate-related programs of relevance.

3. Climate data and information must be made decision-useful.

  There is a robust community of private sector actors (both for-profits and NGOs/universities) 
actively filling climate information gaps through ongoing research. One example, the Climate 
Impact Lab, seeks to provide empirically grounded climate impact information to help better 
establish an accurate social cost of carbon. But these types of groups are normal parts of the 
climate data and information ecosystem.

  The place where additional attention should be paid is on making sure the government is 
providing decision-useful information for end-users—the people and groups that use the 
information to inform investments, policies, and activities. Appendix A has a list of end user 
data needs and how they engage with various U.S. government entities to fulfill those needs. 
From the agriculture and land-use impacts on the carbon cycle, to oil and gas operations and 
methane emissions, to the economic impacts of climate damages and various approaches to 
adaptation—end user data needs and insights from their activities are the next important 
frontier for advancing our understanding of the human impact on the climate system and the 
efficacy of various approaches to adaptation and mitigation.

 ▪ The USGCRP should organize a biannual climate data end-user assessment—The purpose 
of the assessment is to track the evolving data needs of various end-use communities and 
evaluate how those needs are changing, what needs to be updated, and what was learned 
from the use of previously provided information. This type of assessment will also help with 
the USGCRP’s identification of areas for future research. 

4. The private sector is an increasingly valuable laboratory for new approaches to climate data 
generation and dissemination.

  The government already works extensively with the private sector throughout the climate 
data and information network. Private companies launch and operate satellites and other 
observation systems from which the government purchases information. The government 
works with universities and other NGOs to interpret climate data and model future impacts 
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under different GHG concentration levels. In recent years, the capability of these outside 
organizations to use novel approaches to create new data and new opportunities has grown 
with the ability to launch satellites; utilize ground- or air-based sensors; and employ AI, 
machine learning, or personalized data collection to fill the data needs of emerging user 
communities. These companies, through their work, can provide valuable lessons that can 
inform or enable future climate policies or investments. 

 ▪ Establish high-priority public-private sector data partnerships—Several types of private-
sector data initiatives are poised to inform policymaking and regulation. Some of these 
partnerships could be constrained by a rulemaking process, but most could be stood up 
within the first 60-90 days to help inform policy approach.

 ▪ Methane—For example, the advancement in methane leak detection and prevention since 
the end of the last administration has made impressive strides forward and could help to 
inform regulations likely to be put in place by the next administration. 

 ▪ Embedded carbon—Other partnerships could include methods of calculating embedded 
carbon for the purposes of consumer interface but also to engage in trade-related climate 
disputes in the future. 

 ▪ Agriculture and land-use—Finally, innovations in the measurement, tracking, and 
verification of carbon sinks and the emissions implication of various land-use and 
agricultural practices are taking place between large agricultural companies, NGOs, and 
data companies. These new approaches could inform not only our understanding of the 
carbon cycle but ways to regulate (and, for the private sector, monetize) emissions related 
to agriculture.

 ▪ Provide to the private sector climate information of potential use—Immediately make 
available to the private sector government data that would allow them to analyze and 
provide additional insight for policymakers and communities (see recommendation below 
on the process for finding other data/information to potentially disclose). Several types of 
information were identified as potentially useful but not currently available outside the 
federal government. For example, long-haul truck driving routes and driving today could 
be helpful to researchers and new transportation service providers in determining the 
cost-effectiveness of non-fossil fuel-based vehicles or better planning alternative fueling 
infrastructure along the right routes or corridors. 
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8

Conclusion

Data is the key to designing effective policy. Many governments around the world, particularly 
in Europe, are investing more in collecting GHG emissions data and creating evermore 
sophisticated systems for integrating climate data into their policy development and investment 

decisions. These advancements can help the international efforts and organization, of which the 
United States is a part, to understand and respond to climate impacts.  

Emissions reporting and detection have improved, but better GHG data collection and sharing are 
essential for the proper functioning and integrity of GHG emissions reduction programs and policies.  
To do this, the U.S. government will need to improve capabilities to produce and provide this data to 
the user community, perhaps in ways similar to how the Federal Reserve provides economic data to 
the business community.

Climate change is a global problem that requires a global response. Despite progress, the world is not 
currently prepared to address the causes and consequences of a changing global climate. While clean 
energy technology costs have declined and policies to advance a more meaningful low carbon transition 
exist in many countries, GHG emissions are not dropping commensurate with globally agreed-upon 
targets. Meanwhile, climate-related impacts, both gradual and dramatic, have begun to occur with 
increasing regularity and severity, laying bare how ill-prepared governments are to respond to these 
changes. Climate change now occupies a central place on the global economic and political agenda, and 
the United States must improve how it organizes itself and works with others to reflect this. 
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EXISTING SECTORAL NEEDS AND RESOURCES

Agriculture Forests and Forest 
Ecosystems

Energy Transportation Insurance

Sectoral Needs
 ▪ Monthly and annual 

precipitation data 
to understand the 
impact of El Niño 
on crop yields, 
correlating rainfall 
with production. 

 ▪ Meteorological data 
for entomology 
studies involving 
various pests and 
invasive species to 
determine conditions 
most conducive for 
crop vulnerability. 

 ▪ Daily climate records 
to analyze and track 
crop yields based 
upon the number 
of “growing degree 
days”—an index 
that relates the 
development of 
plants, insects, and 
disease organisms 
to environmental air 
temperature 

 ▪ Climate data to 
substantiate claims 
for crop losses due to 
inclement weather. 

 ▪ Combined temperature, 
precipitation, soil, and 
topographic information 
with remote sensing data 
to develop early warning 
systems for forested areas 
under attack from insects 
or diseases. 

 ▪ Combined precipitation 
and temperature 
information with Forest 
Inventory Analysis data to 
examine changes in forest 
structure and health 
in relation to climate 
change. 

 ▪ Combined historic 
precipitation and 
temperature data with 
long-term data from 
forest hydrological 
studies to understand 
and model climate 
change impacts on 
water quality and supply 
at local, regional, and 
national levels. 

 ▪ Combined weather 
and climate data with 
monitoring data from 
experimental forests and 
other research sites such 
as flux tower networks 
to improve the accuracy 
of carbon sequestration 
modeling. 

 ▪ Global surface hourly 
data for studies of wind 
energy potential to 
drive wind turbines for 
electricity generation. 

 ▪ Solar radiation data to 
estimate solar energy 
potential. 

 ▪ Temperature 
information to aid 
in the assessment 
of equipment 
requirements for heavy 
power line loads during 
extremely hot weather.

 ▪ Hourly temperature, 
relative humidity (and/
or dew point), cloud 
cover, precipitation, 
and wind speed 
and direction data 
in electric load 
forecasting models 
and scenario analyses 
for use by utility 
and power trading 
companies. 

 ▪ Heating/cooling degree 
day data—measures 
of expected energy 
usage for heating 
and cooling—to help 
energy regulators 
determine what rates 
electric utilities can 
charge their customers.

 ▪ Precipitation and 
visibility data to 
determine how often 
traffic-slowing weather 
conditions occur in 
different locations. 

 ▪ Climate data related 
to frequency, 
intensity, and 
duration of extreme 
climate events, such 
as hurricanes or 
tornadoes, to plan 
for potential storm 
impacts and to assess 
potential adaptation 
and/or mitigation 
strategies. 

 ▪ Average and extreme 
temperature and 
precipitation 
information to plan for 
road construction.

 ▪ Precipitation intensity 
and frequency 
probabilities to plan for 
stormwater drainage 
systems. 

 ▪ Tide gauge data to 
evaluate local sea 
level rise and its 
potential impacts on 
transportation in low-
lying coastal regions 
and on maritime traffic 
under bridges. 

 ▪ Hurricane, tornado, 
hail, snowfall, and 
other extreme 
event data to 
perform risk 
analyses. 

 ▪ Monthly climate 
summaries to 
validate industry 
catastrophe 
(CAT) models, 
which simulate 
the geographical 
risk associated 
with natural 
or manmade 
catastrophes. 

 ▪ Measurements 
such as surface 
roughness, 
overland decay, 
and wind speed 
and direction to 
improve hurricane 
risk models in 
order to better 
predict insurance 
losses. 

 ▪ Validated weather 
and climate data 
to justify insurance 
claims and 
payouts. 

Appendix A

Existing Sectoral Needs and Climate Data Resources
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Climate Data and Products
 ▪ A Vegetation Index, 

which is used to predict 
or assess vegetative 
characteristics such as 
plant leaf area, total 
biomass, and general 
health and vigor of the 
surface vegetation. 

 ▪ A Crop Moisture 
Stress Index, which 
is a measure of the 
effects of drought and 
catastrophic wetness on 
national crop yields. 

 ▪ The U.S. and North 
American Drought 
Monitor, which 
synthesizes multiple 
indices and impacts, 
representing a 
consensus of federal 
and academic scientists. 

 ▪ The National Integrated 
Drought Information 
System (NIDIS), which 
is a web portal-
based multiagency 
collaborative system 
that provides 
information about 
current drought 
conditions and impacts 
and drought forecasts, 
planning, education, 
and research. 

 ▪ CD-ROM/DVDs, such 
as the International 
Station Meteorological 
Climate Summary, 
which contains climatic 
data summaries from 
thousands of weather 
stations around the 
world, and Integrated 
Surface Data database, 
which contains climate 
information for about 
10,000 weather stations, 
with some dating as far 
back as 1901. 

 ▪ Local Climatological 
Data (provides a 
monthly summary of 
daily observations), 
Climatological Data 
(provides annual 
average values), and 
Comparative Climatic 
Data (provides average 
and extreme values). 

 ▪ A Vegetation Index, which 
is used to predict or assess 
vegetative characteristics 
such as plant leaf area, 
total biomass, and general 
health and vigor of the 
surface vegetation. 

 ▪ The U.S. and North 
American Drought 
Monitor, which synthesizes 
multiple indices and 
impacts, representing a 
consensus of federal and 
academic scientists. 

 ▪ The National Integrated 
Drought Information 
System (NIDIS), which 
is a web portal-based 
multiagency collaborative 
system that provides 
information about current 
drought conditions and 
impacts and drought 
forecasts, planning, 
education, and research. 

 ▪ CD-ROM/DVDs, such as 
the International Station 
Meteorological Climate 
Summary, which contains 
climatic data summaries 
from thousands of 
weather stations around 
the world, and Integrated 
Surface Data database, 
which contains climate 
information for about 
10,000 weather stations, 
with some dating as far 
back as 1901. 

 ▪ Climate Normals, which 
are the average values 
of meteorological 
elements—such 
as temperature, 
precipitation, frost/
freeze data, and snowfall 
data—over 30 years. 
The normal climate 
helps describe the 
climate and is used as 
a base to which current 
conditions can be 
compared. 

 ▪ The Residential Energy 
Demand Temperature 
Index (REDTI), which is 
based on population-
weighted heating and 
cooling degree days. 

 ▪ Blended Seawinds, 
which provides high-
resolution six-hourly, 
daily, and monthly wind 
speeds over the world’s 
oceans at a 10-meter 
height, with data 
available from 1987 to 
present. 

 ▪ The Integrated Surface 
Data database, which 
contains climate 
information such 
as wind speed and 
direction for about 
10,000 stations, with 
some dating as far back 
as 1901. 

 ▪ The National Solar 
Radiation Database, 
which contains hourly 
solar radiation and 
meteorological data 
for more than 1,400 
stations. 

 ▪ Wind Rose Tabulations, 
which provide statistical 
summaries of wind 
speed versus wind 
direction from hourly 
data, produced in 
cooperation with 
the Federal Aviation 
Administration. 

 ▪ The U.S. and North 
American Drought 
Monitor, which 
synthesizes products 
of multiple indices and 
impacts, representing 
a consensus of federal 
and academic scientists. 

 ▪ The Integrated Surface 
Data database, which 
contains climate 
information for about 
10,000 weather stations, 
with some dating as far 
back as 1901. 

 ▪ Publications, including 
Local Climatological 
Data (provides a 
monthly summary of 
daily observations), 
Climatological Data 
(provides annual 
average values), and 
Comparative Climatic 
Data (provides average 
and extreme values). 

 ▪ Surface 
observations made 
at thousands of 
locations across 
the globe, for 
hourly, daily, and 
monthly averages. 

 ▪ Global tropical 
cyclone positions 
and intensities in 
the International 
Best Track Archive 
for Climate 
Stewardship 
(IBTrACS) tropical 
cyclone database. 

 ▪ The Severe 
Weather Data 
Inventory (SWDI), 
which includes 
information critical 
to the detection 
and evaluation of 
severe weather 
derived from 
radar, such as 
features related 
to general storm 
structure, hail, 
and tornadoes; 
preliminary and 
verified reports of 
storm damage; and 
National Weather 
Service Warning 
areas. 

 ▪ The U.S. and North 
American Drought 
Monitor, which are 
synthesis products 
of multiple indices 
and impacts 
that represent 
a consensus 
of federal and 
academic 
scientists. 

 ▪ Publications, 
including Local 
Climatological 
Data (provides 
a monthly 
summary of daily 
observations), 
Comparative 
Climatic Data 
(provides average 
and extreme 
values), and Storm 
Data (provides 
monthly reports 
of damaging 
weather). 
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Stakeholders
 ▪ Federal agencies 

such as the U.S. 
Department of 
Agriculture 

 ▪ State agricultural 
extension offices 

 ▪ Academia and other 
researchers 

 ▪ Corporations, such as 
those that provide 
food, and agricultural 
and risk management 
products and services 

 ▪ Water resource 
managers 

 ▪ Seed companies 

 ▪ Farmers 

 ▪ Entomologists 

 ▪ Agrometeorologists 

 ▪ Federal agencies such as 
the USDA Forest Service, 
the National Park Service, 
and the Bureau of Land 
Management 

 ▪ Nongovernmental 
organizations concerned 
with natural resources 

 ▪ State forestry agencies 
and forestry extension 

 ▪ Federal, state, and local 
fire managers and 
emergency planners 

 ▪ Forest industry, real estate 
investment trusts, timber 
investment management 
organizations, and 
nonindustrial private 
forest landowners 

 ▪ Energy corporations 
and utility companies 

 ▪ Energy regulators 

 ▪ Professional societies 
and trade associations 

 ▪ The U.S. Department of 
Energy 

 ▪ The U.S. Environmental 
Protection Agency 

 ▪ The Electric Power 
Research Institute 

 ▪ Academia and other 
researchers 

 ▪ National and 
international 
government 
transportation 
agencies and 
authorities 

 ▪ Federal, regional, state, 
and local government 
transportation 
authorities 

 ▪ Commercial passenger 
carrier operations, 
such as air, rail, road, 
and maritime 

 ▪ Commercial operations, 
such as interstate 
trucking companies, 
express delivery, and 
energy companies 

 ▪ Storage, transfer, 
and warehousing 
enterprises 

 ▪ Transportation 
planning and research 
organizations 

 ▪ Insurance and 
reinsurance 
companies 

 ▪ Federal and 
state insurance 
regulators 

 ▪ Catastrophe risk 
modelers 

 ▪ Commercial banks 

 ▪ Lawyers and 
litigators 

 ▪ Professional 
societies and 
trade groups 

 ▪ Federal, state, and 
local emergency 
management 
officials 

Source: This information is taken from the NOAA’s National Centers for Environmental Information sectoral engagement fact sheets. In 

addition to the sectors listed here, the NCEI also covers civil infrastructure, construction, coastal hazards, health, litigation, marine and 

coastal ecosystems, national security, tourism, and water resources. See https://www.ncdc.noaa.gov/climate-information/sectoral. 

https://www.ncdc.noaa.gov/climate-information/sectoral
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