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National Climate Indicators System

A system of physical, ecological, and societal indicators that
communicate key aspects of climate changes, impacts,
vulnerabillities, and preparedness.

Provide meaningful, authoritative
climate-relevant measures about the

status, rates, and trends of key physical, Greenhouse Gas Atmospheric

. . . Emissions and Sinks Composition \
ecological, and societal variables and {"
values; ) s

o _ Adaptation and Physical Climate
Inform decisions at multiple scales Mitigation Responses Variability and Change
Identify climate-related conditions and N_
impacts Sectors and </
Resources of Concern

Provide analytical tools by which user
communities can derive their own

indicators for particular purposes. Categories of Indicators: Framework for the
National Climate Assessment Indicator System
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Presentation Notes
Design a system of indicators from emission sources to impacts on natural and social systems to adaptation and mitigation responses

Though we present this framework for the US, the theoretical conceptualization has much wider applicability
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This graph tracks maximum temperature (Tmax), heat index
(HI). and heat-rolated deaths in Chicaga each day from July
1110 23, 1995, The gray line shows maximum daily temper-
ature, the blue line shaws the heat index, and the bars indi-
cate numbar of deaths for the day.
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Presentation Notes
There are a number of existing indicator products and efforts that are supported by the federal government and scientists.  The indicator system will highly leverage existing efforts and only pursue the development of new indicators when there are none that exist that appropriately meet the vision of the system. 

--
Descriptions of Example Indicators Taken from the Indicators Technical Input Report (March 2012):

U.S. Greenhouse Gas Emissions by Gas, 1990–2009. This figure shows emissions of carbon dioxide, methane, nitrous oxide, and several fluorinated compounds in the United States from 1990 to 2009. For consistency, emissions are expressed in million metric tons of carbon dioxide equivalents. * HFCs are hydrofluorocarbons, PFCs are perfluorocarbons, and SF6 is sulfur hexafluoride. 

--
The Aggregated Greenhouse Gas Index (AGGI) is a prominent indicator constructed to assess, from year to year, the increase in cumulative direct radiative forcing of the major long-lived GHGs (carbon dioxide, methane, nitrous oxide, CFC-12, and CFC-11) and fifteen other gases. Taken individually, each time series of a particular gas concentration is itself an indicator. Collectively, their greenhouse properties are combined into an aggregated indicator to represent a major driver of long-term climate change and to account for the vast majority of radiative forcing above a pre-industrial baseline state. The annual AGGI value is expressed as the change from a reference year (1990, the Kyoto Protocol baseline year). It is presented in the units of radiative forcing (watts per meter squared) and as a percent change relative to the baseline year.
 
Although AGGI is a composite indicator, the component gases are tracked separately and AGGI is often presented in tables and graphics broken out into these components (Figure 8). This breakout approach is useful for assessing the relative importance of each component and how these have changed over time.

--
The U.S. Seasonal Drought Outlook is released every month and is a three-month outlook or forecast for the U.S. that shows where drought could improve, intensify, or develop.

The U.S. Drought Monitor (USDM) is also used as one of the primary inputs to the U.S. Seasonal Drought Outlook (SDO) produced by the Climate Prediction Center (Figure 12).  The SDO depicts large-scale trends based on short and long-range forecast combined with the USDM to show where drought could develop, persist, intensify, or improve.  The SDO is primarily a forecast and not necessarily an indicator, however.  When paired with the USDM and as part of a larger early warning effort (see NIDIS Implementation Plan) the SDO is a very effective tool for informing decision makers and the public where drought may improve or intensify over the next three months.

--
Example of MODIS NPP anomaly mapping of North America.

Net primary production (NPP) is the annual net biomass growth of all plant material on a unit of land. A global annual calculation of terrestrial NPP is being continuously produced since 2000 by the NASA Earth Observing System MODIS Land Science team. The algorithm combines MODIS vegetation data with daily global meteorology at 1 km2 resolution (Running et al., 2004; Zhao and Running, 2010). 
 
Maps of biophysical data are most easily interpreted when they are a relative anomaly, or departure from a “normal” or baseline condition rather than absolute units that may not be familiar to users who are not scientists. A well-built anomaly map will implicitly define normal as the 0 point, with departures above or below normal that are deemed significant colored in clearly opposing colors. The width of the 0 point implies non-significant variability. 
 
The map of annual anomaly of NPP is produced by first computing the 12 year average, 2000 – 2011, of annual NPP, then the current year NPP is compared against the average (Figure 15). The result clearly identifies regions with above or below average plant growth that year. These data informs agricultural yield measures, and carbon source/sink dynamics. So, for example the time series of maps in the figure show that the southern U.S. is the area where NPP is most variable from year to year, sometimes much below longer-term averages (red) and sometimes above (blue).
 
--
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/\ 7 Assessment
A system of physical, ecological, and societal indicators that

communicate key aspects of the physical climate, climate impacts,
vulnerabilities, and preparedness.

Global Context Indicators Purpose:

* Provide global context for the national or regional indicators
System and Sector Indicators Criteria:

« Scientifically defensible

* Link to conceptual framework

 Defined relationship to climate, but NOT necessarily cause and
effect (includes multi-stressor indicators)

 Nationally important

 Scalable, where possible

* Build on or augment existing agency efforts, when possible

* Indicators that are already developed and scientifically vetted

indicators@usgcrp.gov



v National National Climate Indicators System

U.S.Global Change Research Program

 Implementing in three phases

« Phase 1is a Pilot System
— Release roughly 2 months after NCA Report rollout
— Testing the presentation of the indicators
— Allow both individual and combinations of indicators to be analyzed
— Evaluate the actual use of the indicators
— Series of evaluation studies

 Phase 2 is the Full Launch
— Roughly a year from launching the pilot
— More complete indicators per sector
— Selectindicators dynamically updated or customizable
— Accompanied by special issues publication

 Phase 3is Ongoing

— Constant re-evaluation of indicators and system
— Evaluation of new research for adding indicators



T National Pilot Indicators System
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e Global Context
— Limited number

— Some indicators simply must be global because
of the underlying science

 Sectoral Indicators
— Changes in key variables

— Related to climate, but NOT necessarily cause
and effect



A Climore Readiness of Indicators for Pilot

U.S.Global Change Research Program

 Indicators for the pilot must be implementable
essentially immediately

« Very difficult criterion to meet

o Lots of papers in the literature doesn’t mean
something is ready to be implemented

 Routinely produced now
« Documentation available now



h ar P, Proposed Pilot Indicators:
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Global Context Indicators

Global Context Indicators

Sea Surface Temperature

Sea Ice Extent

Global Average Surface Atmospheric Temperature

Global Emissions by Gas

Global Atmospheric Concentrations of CO,

Global Sea Level




h ar P, Proposed Pilot Indicators:

\ Assessment B
Sector/System Specific 1 of 3

« System/Sector Specific Indicators

« Surface Temperature for the U.S.
Climate  Heat Index

« Palmer Drought Severity Index
 Annual and Monthly Precipitation
Water Cycle  Heavy Precipitation

« Streamflow Indicators

 Regional and Local Sea Level Rise

« Ocean Chemistry and
Acidification

» Chlorophyll Concentration in
Surface Ocean Waters

 Coral Thermal Stress

* Freshwater Temperature
Freshwater Ecosystems  Lake Ice
* Dissolved Oxygen

Oceans and Coasts




h ar P, Proposed Pilot Indicators:
Assessment -
Sector/System Specific 2 of 3

« System/Sector Specific Indicators

 Seasonal Climate Indicators
« Potential Growing Season

« Extended Spring Indices
 Snowmelt Runoff

 Forest Area Extent

Forests » Wildfire Effects — Burned Area
o Forest Growth / Productivity
 Grazing Livestock Numbers

Phenology

Grasslands « Grassland, Rangeland, Pastureland
Extent
 Crop Condition, Progress, and
Production
Agriculture « Rainfall Erosivity

 Livestock Death Due to Thermal
Stress




h ar P, Proposed Pilot Indicators:

\ Assessment B
Sector/System Specific 3 of 3

« System/Sector Specific Indicators

 Heating and Cooling Days

Energy » Stress Index of Electricity
Generation
* Disaster and Emergency
Infrastructure Declarations by FEMA

« Status of the Nation’s Infrastructure
* Rates of Heat Related Mortality
Health * Vibrio Outbreaks

* Lyme Disease

 Total GHG Emissions by Source and
Mitigation and GHG Gas

Sources and Sinks « Fossil and Industrial CO, Emissions

* Annual Terrestrial Net CO,, Emissions

* NA - developing workshop to

Adaptation and Hazards identify datasets




Role of GCIS in Pilot Indicator System

 Very simple needs for the pilot
— Display static figure(s)
— Links to web-sites for data/methods

— Links to methods documents and other
publications

— Cross-linked to regions/sectors, topics identified in
the NCA report

 Analogous to creating more figures for a paper or
report

 Funding via a contract to NEMAC (funded by

NOAA) provided to develop the graphics for the
prototype
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T National Evaluation of Pilot Indicator System

U.S.Global Change Research Program

e Evaluating the selection and mix of indicators to
determine whether there should be modification

* Information system use and design

 Understanding and value of information of
Indicators

e |dentifying potential biases or gaps in the underlying
Indicator data

« Use of indicators in particular decision contexts
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Emphasize activities post 2015…

Hope this effort bridges the gap between traditional observing and monitoring programs, national assessment efforts, and the need for credible information on climate change causes, consequences, and our responses to them.


N clmore Beyond the Launch...

amiamemearesen - Consideration of Indicators from NASA Pls

The Indicator System is not designed to be static and
Instead will evolve as new research should be piloted
and included and indicators within the system should
rotate out because they are not useful to decision-
makers.

The detalls of the process for including new indicators
has not been finalized with the Indicator Work Group,
but the criteria for inclusion in the system still hold.

Because research is often not immediately
operationalized, the process will likely include a trial
period where it is scientifically vetted, tested for decision-
maker utility, and an agency or organization is given
time to operationalize the data, analysis and indicator.
NASA research will be the first test case for this process.



i National Indicator Technical Team Leads

U.S. G;’oba{ Change Research Program (I n no partICL”a.r Order)

 Deke Arndt, Physical Indicators Lead (NOAA NCDC)

« Christa Peters-Litard, Water Cycle and Management Lead (NASA)
* Britta Bierwagen, Freshwater Ecosystems Team Lead (EPA ORD)

* Roger Griffis, Oceans and Coastal Team Co-lead (NOAA)
 Laurie Mcgilvary, Oceans and Coastal Team Co-lead (NOAA)
 Dennis Ojima, Grassland Team Lead (Colorado State Univ.)

« Nancy Cavallaro, Grassland Team Co-lead (USDA NIFA)

« Jake Weltzin, Phenology Team Lead (USGS NPN)

« Mike McGeehin, Health Team Lead (RTI International)

« Tom Wilbanks, Energy and Infrastructure Team Lead (ORNL)
 Leon Clarke, Mitigation and GHG Team Lead (DOE PNNL JGCRI)

« Jerry Hatfield, Agriculture Team Lead (USDA)

 Linda Heath, Forest Team Lead (USDA - USFS)

« Patricia Gober - Adaptation and Hazards Team Co-lead (AZ State Univ.)

« Kathleen Tierney — Adaptation and Hazards Team Co-lead (Univ. CO
Boulder)

* Biodiversity — forthcoming



T National Value Added of Pilot Indicator System

U.S.Global Change Research Program

 Presenting the indicators through the system will
allow the users to consider a wider range of
Indicators than is presented by any one agency

e Decision-makers can include combinations of the
Indicators that are most useful for their decision-
making purposes

 The process allows us to identify critical research
gaps that are needed to address an end-to-end
framework and decision-maker needs
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Questions or Comments?

indicators@usgcrp.gov
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