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Indicators are...

observations, modeled data, or
aggregations that describe status, rates
of change, and/or frends of
ohenomenon that are critical to track,
relative to a baseline of change, for
sclentific understanding and policy
decisions.

My working definition
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Adaptation Accounting Indicators

Climate Adaptation Plans

Status of Adaptation Plans
—1 1

Completed In Progress Recommended in the
Climate Action Plan
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Adaptation Effectiveness

Adaptation Option 1
=== Adaptation Option 2
No Adaptation
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Recommendation: National Climate Indicators System

A system of physical, ecological, and societal indicators that
communicate and inform decisions about key aspects of climate
changes, impacts, vulnerabilities, and preparedness.

Provide meaningful, authoritative
climatfe-relevant measures about the Rl oo
status, rates, and frends of key physical, ol S
ecological, and societal variables and

values;

Inform decisions at multiple scales SSem e
0 . ono Resources of Composition

ldentify climate-related conditions and Concern

impacts

PFOVIde OhOlthOl TOO'S by Wthh User Physical Climate Variability
010 o o and Change

communities can derive their own .

indicators for particular purposes.

Categories of Indicators: Framework for the
National Climate Assessment Indicator System
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National Climate Indicator System (NCIS) Milestones

NCADAC approves
indicator vision

NCADAC creates Indicator
Work Group and Sustained
Assessment Work Group

NASA and NOAA hold
Societal Indicators

Workshop |

NASA holds Physical
Indicators Workshop

2011

NCADAC releases
Sustained

Assessment Report

Technical Teams
produce Draft
Recommendation
Reports

NASA awards
grants for
indicators

2013

NASA requests proposals
for climate indicators

2015

Evaluate, improve,
research, case studies, and
future indicator products

Launch NCIS

Submit journal articles
for special issue

Research on clarity and
utility of pilot NCIS

USGCRP
launches
pilot NCIS

2010 2012

EPA holds
Ecosystems
Indicators
Workshop

Indicator Work Group
completes Indicator
Technical Input Report

Indicator Work Group
produces Indicator
Implementation Plan

6/4/15

2014

NOAA awards
grants for
ocean climate
indicators

and
onward

Indicator Work Group
chooses indicators to

include in the NCIS USGCRP reviews
NCADAC Indicator Work
Group Report and starts
decision process for
sustained NCIS

Melissa A. Kenney

USGCRP approves
governance structure for
ongoing indicator effort
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Multidisciplinary feams = 200+ scientists

National Oceanic and

27%

Private Sector
and other
12%

Academia
27% Federal
61%

Other
4%

Center for '.
/

s 14%
Disease Control

and Prevention
5%

- Environmental

| Protection Agency
National Aeronautics  11%

and Space

Administration 8%

Department of
Defense 7%

Atmospheric Administration

U.S. Department
of Agriculture
25%

Department
of Energy
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NCADAC Indicator Work Group

Atmospheric Composition and
Physical Climate

Water Cycle and Management
Oceans and Coasts
Forests

Grasslands, Rangelands, and
Pastures

Agriculture

Energy

Infrastructure

Health

Phenology and Seasonal Timing
Freshwater Ecosystems

Mitigation and Greenhouse
Gases

Adaptation and Hazards
Biodiversity
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models

methods to
construct
indicator

example
images

4. Analyze and U

Synthesize

6. Review 5. Create
and lterate and Refine

internal
experts
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Indicators system link within “Browse and Find” section

(&) GlobalChange.gov I |

Understan Explore Follow Engage

Data, Resources, & Multimedia

The reports, assessments, and datasets featured here are primarily drawn

from USGCRP's Global Change Information Systemn, a web-based portal for

feral global change data and products. This page provides access to seiect
relevant resources generated or sponsored by the U.S. Government and other
authoritative scientfic bodies, thereby fulflling the requirement for a Giobal

Change Research Information Office as mandated by the Global Change

search Act of 1990,

‘GLOBAL CHANGE IFORMATION SYSTEM

(@ GlobalChange.gov AT —— |

Understand Explore Browse & Find Follow Engage

Federal Adaptation
Resources

Browse scientific assessments, annual report

strategic research plans, and other resources pro A collection of resources to help

duced by USGCRP, our participating agencles, and Federal agendes with climate
related organizations. change planning and implementa

tion efforts.

BROWSE & FIND > INDICATORS

Sea Level Rise Tool
for Sandy Recovery
Asetof products to help stateand  Indlicators are observations or calculations that can be used to track and evaluate the status or trend of a system. As an example, businesses might fook at
Jocal officials, planners, and man-  the unemployment index to gauge the condition of the economy. Similarly, climate-related indicators—whether physical, ecological, or societal—can help
gers incorporate future flood risk  communicate key aspects of the changing environment, point out vulnerabilities, and inform decision making at local, state, and national levels.

indicators can be used to track the status of trend

of a system. Browse a set of indicators intended to

o e . .
support chmate-related decisions. i ceconstruction efforts.  This initial set of climate Indicators draws from and unites efforts across several of USGCRP's participating agencies. It s intended to support the sustained
Lk NadosI lmae Asessent ad ims ofor decsln makin by proveing ke fomation s hysialcmate,cimtechrgempacs, witrs Nnailviagudl Inaicaror
r Sy

bilities, and preparedness. This initial set is a proof-of-concept for evaluation purposes, but it is not a representative subset of all potential indicators.

We want to hear from you: Feedback received on these indicators will be used to increase their utilty for decision makers and to inform the development ( ’:‘ GlobaiChange.gov wans warwco ences [

of a broader, more comprehensive indicators system. Scroll down to explore the indicators and provide feedback.

Understand

TER BY TOPIC

[Sample Rotating Slide]

This space can hold rotating siides to spotiight featured Indicators.

ndicator: Ter
Review Only) xreme Eve
Farests, croplands, grasslands, and urban forests .

store vast amounts of carbon. In general, any of

these ecosystems can contribute to changes inthe -
et soage o caron. s e cvngesin. ([ i %
ide o 0 KRR

use can result in emissions of carbon diox

sequestration of carbon. When more carbon is se
qQuestered than emitted, there is a net gain, or sink,

in carbon storage.

FatEn v oency
ndicator. Ocean Chlorophyll Concent nterna — . er
Review Only) parmentof 6 i 0 28
The concentration of chlorophyll can act as a proxy - v A & Space A . z
for the amount of ohatosvnthetic olankton oresent ’ ks
1. The A Gresrhus G ndex AGGY ' 8 messire ofthe capacty o 4t simsphre 1t hst . resulof the resence o ong ved
. 2. ot demonsuates th the g st s i th amonphere s cree he o sever decades
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Indicator graphic
with
downloadable
high-resolution
version

ﬁ

Key Points =
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GlobalChange.gov

US. Global Change Reseaech Program

Understand

Explore

BROWSE & FIND > INDICATORS

Indicator: Annua

e o scocs |

Browse & Find Follow Engage

Greenhouse Gas Index

Annual Greenhouse Gas Index

3.0 Other halogenated gases

M CFC11andCFC12
Nitrous oxide
M Methane

25 Carbon dioxide

N
o

Radiative Forcing
[watts per square meter]
o

il -
IIIII III
| “

14
2013 AGGI = 1.34 °

(199Y) xapu| SB9 8SNOYUSIY [eNuUUY
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0.0 0.0
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Key Points:

1. The Annual Greenhouse Gas Index (AGGI) is a measure of the capacity of Earth’s atmosphere to trap heat as a result of the presence of long-lived

greenh

emissions.

sases. The AGGI provides standardized information about how human activity has affected the climate system through greenhouse gas

2. This indicator demonstrates that the warming influence of greennouse gases in the atmosphere has increased substantially over the last several decades.

In 2013, the AGGI was 1.34, an |Mgff§§§1‘¥ﬁmcﬁé9ﬁ)n ey

3. The AGGI can inform decisions about mitigat

strategies.
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Full summary

Full Summary:

Radiative forcing (shown on the left vertical axis) is the change in the amount of solar radiation, or energy from the sun, that is trapped by the atmaosphere
and remains near Earth. When radiative forcing is greater than zerg, it has a warming effect; when it is less than zero, it has a cooling effect. In this indicator,
radiative forcing from long-lived greenhouse gases is shown relative to the year 1750. The AGGI (shown on the right vertical axis) is an index of radiative
forcing normalized to the year 1990; it shows how the warming influence of greenhouse gases in the atmosphere has increased since that year.

text expands ON  ep

Key Points

This indicator demonstrates the change in radiative forcing resulting from changing concentrations of the following greenhouse gases: carbon dioxide (CO,),
methane (CH ), nitrous oxide (N,0), chlorofluorocarbons (CFC-11 and CFC-12), and a set of 15 minor, long-lived halogenated gases. The National Oceanic and
Atmospheric Administration (NOAA) Global Monitoring Division provides high-precision measurements of the abundance and distribution of long-lived
greenhouse gases that are used to calculate global average concentrations. Radiative forcing for each gas is computed from these concentrations, and total
radiative forcing for all gases is used to calculate the AGGL.

The AGGI shows that the warming influence of long-lived greenhouse gases in the atmosphere increased by 34% between 1990 and 2013. Carbon dioxide is
currently the largest contributor to radiative forcing. Radiative farcing from methane increased between 2007 and 2013 after having been nearly constant
from 1999 to 2006. Owing to the Montreal Protocol, an international agreement signed in 1987, CFCs have been decreasing since the mid- to late 1990s after
a long period of increase. However, CFC replacements (many of the “other halogenated gases” in the graph) have been increasing since the phase-out of
CFCs.

Fundamentally, the AGGI is a measure of what human activity has already done to affect the climate system through greenhouse gas emissions. It provides

quantitative information in a simplified, standardized format that decision makers can use to inform mitigation strategies.

About this resource

TOplCS fO r sorti ng — Topics: Phiysical Climate, Observations, Mitigation, International, Carbon Cycle, Energy
Federa l agenCI €S =—p Contributors: Mational Oceanic and Atmospheric Administration Earth System Research Laboratory
Llnk tO GC'S More info: View metadata in GCIS
q
metadata
Do you understand the indicator image? o Yes o Nao e To some extent
|5 the indicator clearly explained? o Yes 9 Na ° To some extent
Feedback >
|5 this indicator relevant to decisions you make about climate change, such as planning, resource management, or policy making? o Yes a Nao e To some extent

Module
6/4/15
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Structure of an Indicator in Global Change
Information System (GCIS; metadata network)

Indicator . GC'S
« Figure F|gure
 Text summary

Can be multiple
images, in pilot we
have one image
Contributors per figure

Dataset

e.g. USHCN
temperature data

Point of Contact
(e.g. Deke Arndt)

Data provider Activity
(e.g. NOAA)
e.g. 20t century average
calculated to produce

data.globalchange.gov/ AT



Decision-making Elements and Outcomes

Decision COntex,c

Decision support PROCESSES include...

+ Framework for decision-making . | _
« Co-production of knowledge Effective Decision-Making

* Assessments of impacts and vulnerabilities

+ Boundary processes to link scientists and Process Outcomes:
decision makers Strengthen relationships and

build trust among participants

Information about
the environment

>

Personal and Q) Models and
community values projections
Uncertainty

Decision Outcomes:

Decision support TOOLS include... Consensus about problems,
+ Scenarios and scenario planning objectives, and options for
+ Data management and visualization action
« Comparative tradeoff methods
* Integrated assessment models
+ Data management systems

Short-term outcomes include...
* More relevant information
* Insights
+ Assessment of significance of
uncertainties
+ Clearer tradeoffs
« Stronger accountability

Possible Costs and
responses revenues

6/4/15 U.S. National Climate Assessment (2014) http://nca2014.globalchange.goy/
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Boundary Processes Linking Decision-Makers and Scientific/Technical Experts

- Decision-Makers
Managers
Stakeholders

Knowledge

J Effective Outcomes

Boundary :
Boundary ) - Resulting In Legitimacy

processes facilitate )
knowledge flow (07 (=Yo 171 [14%

Relevance

i

Scientists
Technical Experts

\,

6/4/15 U.S. National Climate Assessment (2014) http://nca2014.globalchange.goy/
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lterative User-focused Design and Development

Using a software development
model allows the development of
l Beia indicators and decision support

products given scientific
assessments of understandability,
Kelease
Cﬂmd'ldo\‘h‘_

usability, and utility (defined for
mulfiple purposes).
6/4/15 Melissa A. Kenney 26



Co-creation: Design and Redesign

Research Operations Do
Support
User Communities
(...decision-makers, educators, scientists, citizens...)
Understandability Usability Utility
d N\ 4 )
Focus Groups Case Studies
Surveys Use tracking
Web analytics Customized analytical tools
N / . /
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Opportunities for Sustainability Indicators

» Leading Indicators -> plan for the future not
the past

6/4/15 Melissa A. Kenney 28



Opportunities for Sustainability Indicators

 leading Indicators -> plan for the future not
the past

Understandability and optimal visualization of
ndicators for different audiences

6/4/15 Melissa A. Kenney 29



Opportunities for Sustainability Indicators

 eading Indicators -> plan for the future not
the past

Understandability and optimal visualization of
ndicators for different audiences

inked indicator and metadata boundary
objects
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Opportunities for Sustainability Indicators

 leading Indicators -> plan for the future not
the past

Understandability and optimal visualization of
ndicators for different audiences

Linked indicator and metadata boundary
objects
Effectiveness for Decision-making

— In-depth synthesis of decision support -> use of
indicators in the information landscape

6/4/15 Melissa A. Kenney 31



Opportunities for Sustainability Indicators

_leading Indicators -> plan for the future not
the past

Understandability and optimal visualization of
ndicators for different audiences

LiInked indicator and metadata boundary
objects

Effectiveness for Decision-making

— In-depth synthesis of decision support -> use of
Indicators in the information landscape

— Do indicators constrain or expand decision
stfructuring?
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Opportunities for Sustainability Indicators

_leading Indicators -> plan for the future not
the past

Understandability and optimal visualization of
ndicators for different audiences

LiInked indicator and metadata boundary
objects

Effectiveness for Decision-making

— In-depth synthesis of decision support -> use of
Indicators in the information landscape

— Do indicators constrain or expand decision
stfructuringe

— Case studies addressing spatial and tfemporal
.. Scalabllity and impagts,.on.conceptual framing .,




Opportunities for Sustainability Indicators

Leading Indicators -> plan for the future not the
past

Understandability and optimal visualization of
Indicators for different audiences

Linked indicator and metadata boundary objects

Effectiveness for Decision-making

— In-depth synthesis of decision support -> use of indicators
INn the information landscape

— Do indicators constrain or expand decision structuring?

— Case studies addressing spatial and temporal scalability
and impacts on conceptual framing

— Guidance of a small set of indicators of change ->
measured across projects and landscapes to assess
whether we're more sustainable and broadly inform
decisions
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