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Challenges

Nature data is collected and managed by
multiple federal agencies to support different
programmatic and regulatory functions.

Inconsistent data quality
Inconsistent metrics

Limited capacity to evaluate and incorporate
new data

High latency leading to outdated data and
tools

Data set incompatibility

End Uses

Spatially explicit national, state, county status
and trends for nature and ES & Economic
implications of changes in nature through natural
capital accounting (statistical) can inform:

* Federal (state and local) policy and
investments in nature resources and
conservation (e.g., fire, drought, flood,
food/timber production, conservation,
compensatory mitigation)

* Private sector investments

* Quality of farm and timber lands
* Quality of hunting leases

* NEPA compliance and nature disclosure

* Tracking progress toward goals (e.g., 30x30)
* National nature assessment




Activities to collate nature data across agencies into

cohesive and credible spatially explicit data sets that can feed into
critical products necessary for public and private sector decision
making related to nature, including natural capital economic
accounts and indicators.

» Established data pipeline, integration, and quality framework to
facilitate aggregation of nature data across federal agencies and
incorporate external data sources

e Standardized, credible, interoperable nature data
* Reduced data latency
* Automated creation of key data sets

» Streamlined data sharing (with protections for private/ sensitive/
confidential data) within and outside of the federal system

* Cohesive identification and elevation of nature data needs




Possible Mission

The is dedicated to collating data across agencies into
cohesive and credible spatially explicit data sets that underlie
critical data products necessary for public and private sector
decision making related to nature, including national
environmental-economic accounts and indicators.

Data intermediaries Federal agencies

Data compilation, Independently produce
integration, curation, certain natural capital
& quality validation accounts

Data Otherdata
federal, Outputs products

state, NGO, Open source models

private, . . for data processing BEA
academic National Nature Data Entity

Collate data and create cohesive Compiles NCA info and NCA (tables, maps,
and credible spatial datasets Curated datasets producesfinal report)

needed for decision-making accounts

Data needs
assessments



Previous efforts to create federal
nature data coordination

* National Biological Survey/Service (created in 1993,

transferred to USGS in 1996, reorganized under Ecosystems
Mission Area in 2010)

* National Biological Information Infrastructure (created
1994, terminated 2012)

* Bureau of Environmental Statistics (within EPA, proposed
1990s)

* State of the Nation’s Ecosystems report (Heinz Center,
released in 2002 and 2008; Center closed in 2013)

* Report on the Environment (EPA began this initiative in
2001; indicators continue to be updated as new data are
available)




Possible interagency structures

* Federal statistical agency
* Federal interagency forum
* Federally funded R&D center

* Congressionally established independent
nonprofit organization

e Data trust



Panel

* Dr. Ken Bagstad — USGS

* Dr. Emily Silverman — DOI

* Dr. Chris Hartley — USDA

* Dr. Regan Smyth — NatureServe




Considerations for a National nature

statistical data infrastructure

December 2024
Ken Bagstad




Nature data, circa 2035

“Supporting recommendation: The Federal
Government should produce annual assessments of
Change in Natural Asset Wealth. The metric ideally
would be reported with fourth quarter GDP in early
April... The choice of annual reporting... should be
revisited if more frequent information becomes
necessary... some of the data used for the updates
will be collected, and possibly reported, more
frequently—particularly when intra-annual variation
matters.”

(U.S. Natural Capital Accounting Strategy, Pg. 34)

NATIONAL STRATEGY
TO DEVELOP STATISTICS
FOR ENVIRONMENTAL-
ECONOMIC DECISIONS

A US. SYSTEM OF NATURAL
CAPITAL ACCOUNTING AND
ASSOCIATED ENVIRONMENTAL-
ECONOMIC STATISTICS

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
OFFICE OF MANAGEMENT AND BUDGET
DEPARTMENT OF COMMERCE

JANUARY 2023




Co-Lead

Departments/
Agencies 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
2 ks Changes in natural capital wealth BEA. NOAA. DOL.
= = USDA
3 E Net domestic product inclusive of BEA *
T 3 Al Acc
5 natural assets

Hazards. extreme weather and NOAA. DOL USDA.

2 climate events. and resilience Census, USFS
o000
= Air emissions BEA. EPA NATIONAL STRATEGY
E Water USGS. EPA. BEA. TO DEVELOP STATISTICS
05D XOAA
o £ Land BEA. USDA. DOL
Z3 EPA. ST
= USFS ECONOMICSTATISTICS
v Environmental activities & jobs BEA. BLS. EPA. ommcs or s o e 0 poicy
= Census DEPARTMENT OF COMMERCE
- Marine natural capital (1) NOAA. BEA i
o000
Classification systems CSOTUS, BEA, EPA,
BLS, Census, DOI

o Data sharing protocols CSOTUS, NASA,

é _ DOI, NOAA. Census

ks Valuation standards for national OMBEB, BLS, BEA,

‘:ﬂ accounting EPA, NOAA, DOI,

E USDA

5 Guidance for using the system in OMB

& . .

= Federal benefit-cost analysis

w

[nternational engagement

Website and data serving system

CS0TUS, Treasury,
State
BEA or other

Ongoing

HieifelnY/ols8 Production-grade



Enabling conditions for nature data

Table 1
Factors that enable business use of natural capital data.

Relevance/materiality: Tod ay’s NCA data
¢ Data must be available for aspects of natural capital that are material to a company, P
aren’t timely,

which may include how nature impacts a company and its operations, and also how
the operations of a company impact nature. com pIete , or yet
Accessibility: production-grade
¢ Provided in a format that can be readily used by non-specialists
e Licensed suitably for commercial use

e Affordability

Quality:

e Accuracy of data

e Completeness of data with respect to appropriate spatial and temporal scales
consistent with business decisions

Credibility:

e Sourced from credible data providers

¢ Quality assured and backed up by a credible standard and/or methodology with
clearly stated limitations

Capacity:

¢ The ability to collect, clean, organize, publish, and use data for decision making

Infrastructure:

¢ Governance and management of data

¢ Standards and guidance on data use

e Technology and training to be able to use high volumes of potentially complex data

Adapted and modified from NCC, 2019 I ng ram et a I - 202 2




Data & model integration: 2018

stem Services 43

PO I I i N at i O N ; wW ate r p u I i fi Cat i O N ; Contents lists available at ScienceDirect —_—
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journal homepage: www.elsevier.com/locate/ecoser

Testing ecosystem accounting in the United States: A case study for the )
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Data & model integration: Today

USDA Cropland USDA-NASS Ecological data on
> Data Layer crop yield & pollinators

price data (model
parameterization)

https://code.usgs.gov/
>

Bureau of Economic Analysi

Ecosystemn Types (Land cover)

Grassland/Herbaceous
111110 Soybean farming
111120 Oilseed (except
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FAIR Principles: A 215-century science solution

FAIR Principles i
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Interoperability:

The ability of independently developed data* or tools
to integrate or work together with minimal effort

A core challenge to the global scientific community

*for use in computational pipelines — models &
workflows should support interoperability too



Types of interoperability

compatible data

receiving system can
formats < understand the meaning of
communication

protocols

exchanged data

Heiler 1995



Semantic interoperability requires shared

semantics

« Community involvement; clear goals; limited scope; simple, intuitive structure;
continuous evolution; active curation; and early use (Bada et al. 2004)

* A semantics community of practice for the field of ecosystem services

Bagstad et al. (in revision),
resubmitted to Ecosystem Services

model chemistry:Organic chemistry:Carbon im:Mass
cbserving
ecology:Vegetation chemistry:Carbon im:Mass
set to [vegetation_carbon_storage + soil_carbon_

Interoperability for ecosystem service assessments: Why, how, who, and for whom?

Kenneth J. Bagstad'’, Stefano Balbi*3, Greta Adamo?, loannis N. Athanasiadis®, Flavio Affinito®, Simon
Willcock®’, Ainhoa Magrach??, Kiichiro Hayashi®, Zuzana V. Harmackova®, Aidin Niamir'®, Bruno Smets'?,
Marcel Buchhorn'?, Evangelina G. Drakou®?, Alessandra Alfieri'?, Bram Edens'*, Luis Gonzalez Morales*?,
Agnes Vari>'®, Maria-José Sanz*?, Ferdinando Villa*?

Abstract. Despite continued, rapid growth in the literature, the fragmentation of information is a major
barrier to more timely and credible ecosystem services (ES) assessments. A major reason for this




Technical & institutional/cultural dimensions

2023

AN INTEROPERABILITY

STRATEGY FOR THE &
NEXT GENERATION OF

SEEA ACCOUNTING

Why people are essential in data
interoperability

By Steven Ramage, Jenna Slotin August 25, 2021




Nature data & code ecosystem

Private
(within-USG)

Public
code/
computational
environment

code/
computational
environment

Standard APIs/

Machine-actionable file formats (incl. CRS) Standard APls/ Agency data sharing mechanisms
Appropriate licensing Machine-actionable file formats (incl. CRS)



Thanks!

kibagstad@usgs.gov




A shared vision?

SEEA accounts & related indicators will be:
1. rapidly recompilable as new science emerges,

2. quickly produced to show the most recent trends
as new annual data become available, with

3. robust international comparisons possible, while
country-specific customization is still easily done.

This vision moves high-quality, meaningful
information from scientists into the hands of
decision makers, the public, and the media as
quickly as possible.

- UN® ¢daARIES @@PrLAB BCIImmT

AN INTEROPERABILITY
STRATEGY FOR THE
NEXT GENERATION OF
SEEA ACCOUNTING




U.S. DEPARTMENT OF THE INTERIOR

DOI Perspectives on a National
Nature Statistical Bureau

A Community on Ecosystem Services 2024
Austin, TX
December 11, 2024

Emily Silverman, Advisor on Statistical Policy, Office of Policy Analysis




DOI at-a-Glance

430 million 532 million

T ate visitors to DOI lands and waters in 2021
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Invasive house mice cause injury to nesting birds like this injured Lavsan albatross at Midway Atoll National Wildlife Refuge. |



= DATA.GOV

DATA

METRICS

OPEN GOVERNMENT CONTACT

DATA CATALOG
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Department of the
Interior

The Department of the Interior
(DO} conserves and manages
the Nation's natural resources
and cultural heritage for the
benefit and enjoyment of the
American people, provides. .

read more

Followers Datazets

0 37.5k

Topics
Climate - @ £)

Topic Categories
water - €3
Ecosystem Vulnerability - €3

Arctic - &P

Permafrost and... - @[

Datasets About

Order by:

37,506 datasets found

Relevance

Water Quality Data |~ 847 recent views

Water quality data for the Refuge collected by volunteers collected once every two weeks: Turbidity,
pH, Dissolved oxygen (DO}, Salinity & Temperature. Sampling will occur...

=2
1 meter Digital Elevation Models (DEMs) - USGS National Map 3DEP

Downloadable Data Collection @M |~ 267 recent views

This is a tiled collection of the 30 Elevation Program (3DEP) and is one meter resolution. The 3DEP
data heldings serve as the elevation layer of The Naticnal Map, and provide. ..

3D

USGS Water-Quality Data for the Nation - National Water Information System
(NWIS) |~ 253 recent views

The USGS compiles online access to water-resources data collected at approximately 1.5 million sites
in all 50 States, the District of Columbia, Puerto Rico, the Virgin Islands,...

ENES

Harmonized continuous water quality data in support of modeling harmful algal
blooms in the United States, 2005 - 2022 |~ 173 recent views

Harmful algal blooms (HABs) are overgrowths of algae or cyanobacteria in water and can be harmful
to humans and animals directly via toxin exposure or indirectly via changes in...

3D



What is DOl currently missing?

Enterprise priorities for clearly defined statistica
products.

Capacity to integrate nature data across DOLI.

e

Capacity to update ongoing monitoring
programs.

Independence of statistical production fron
policy and mission. |

Statistical policies and standard practice

ey
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it 25 1 !
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What could a nature statistics
agency do for DOI?

Provide relevant, unified statistics to advance
our mission.

.ag

Protect critical, high priority data streams

i

Help professionalize statistical work and
practices.

Improve data quality and efficiency via
standards and review.

Provide resources for enterprise and external
data products. b



What would some challenges be?

Bridging the ‘national roll up’ and ‘project-scale’
divide.

Implementing changes to protocols.
Avoiding significant added work.

Ensuring flexibility for changing needs across
levels.

Ensuring sufficient subject-matter expertise e -
within the new agency, or connections to SMEs."






USDA
el

United States Department of Agriculture

USDA: The People’s Department

The United States Department of Agriculture (USDA) 1s an

executive department of the United States federal government.

[t aims to meet the needs of commercial farming and livestock
food production, promote agricultural trade and production,

assure food safety, protect natural resources, promote
conservation, foster investments in infrastructure and clean
energy rural communities, and works to end hunger 1n the
United States and internationally.



USDA
=]
United States Department of Agriculture

What does USDA Know about Nature Data?

* Sixty percent of lands in the ¥ B DominantLand Uses, 2017
U.S. are privately owned, SR e ’
including about one billion
acres of working forests,
ranches, and farms

* Working lands provide
substantial benefits to nature
and ecosystem services
which are critical to human
health, food supplies, and
biodiversity

Pacific Basin
{No Data)




USDA
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United States Department of Agriculture

USDA Structure and Statistics

* Twenty-nine agencies and offices with about 100,000 employees
and more than 4,500 locations in the U.S. and abroad
* Two principal statistical agencies:
o National Agricultural Statistics Service - timely, accurate,
and useful statistics in service to U.S. agriculture
- Economic Research Service - high-quality, objective
economic research to inform and enhance public and private
decision making



USDA
el

United States Department of Agriculture

Examples of USDA Data Resources

National Resources Inventory (NRI) program collects and produces consistent and comprehensive
information on the status, condition, and trends of land, soil, water, and related resources on the Nation’s
non-federal lands

Forest Inventory and Analysis (FIA) program reports on status and trends in forest area and location;
in the species, size, and health of trees; in total tree growth, mortality, and removals by harvest; in wood
production and utilization rates by various products; and in forest land ownership for both public and
private lands in the U.S.

Resources Planning Act Assessment (RPA) provides trends and projections of the availability and
condition of renewable resources across the U.S.

Conservation Effects Assessment Project (CEAP) is a multi-agency effort to quantify the
environmental effects of conservation practices and programs and develop the scientific base for
managing the agricultural landscape for environmental quality

Agricultural Resource Management Survey (ARMS) is the USDA’s primary source of information
on production practices, resource use, and economic well-being of America’s farms and ranches
Census of Agriculture provides land use and ownership data, operator characteristics, production
practices, income and expenditures for U.S. farms and ranches and the people who operate them

Soil Survey Geographic Database (SSURGO) contains information about soil as collected by the

National Cooperative Soil Survey over the course of a century



What’s missing?

(Better) Coordination



USDA
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United States Department of Agriculture

Challenges and Opportunities

Scientific

* Develop standardized data frameworks and collection protocols
— Timely
— Accurate
— Objective
— Useful
Administrative
» Specific authority
e Durable funding
 Identify who is responsible for the data and where it 1s housed

e Safeguard data confidentiality and security
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a vast network...

)

NATURESERVE
BIOTICS

LR

Government
Assessments & Land
Management Decisions

Corporate Biodiversity
Reporting & Accounting

Academic Research

Ecosystem Service
Evaluation

i
o 7.7



What Holds Us Back?

Lack of Access

Data does exist to meet many shared needs butis
often difficult to locate and vet. Pay to play access
hampers impact and creates a lack of transparency.

Duplication of Effort

Different federal agencies, of different parts of the
same agency, are funding similar work.

Misdirected Investment

Resources are being spent on bespoke analyses for few
instead on maintenance and provision of core data to
serve many.

Panther Falls, Georgia.

Photo by Sean Pavone Photography. ‘)& NHTURESERVE




IMPACTS

What Happens When We Get This Right?

Concentrations of imperiled biodiversity
L ee—

Lowest Highest

California nas the maost
imperiled biodiversity of any
state in the contiguous United
States.

fan

L Southern Appalachia s 2

p hatspot for spacies at risk of
b vanishing.

Rivers and streams |ight up with aguatic
biadiversity across the South

NEPA compliance: refined ranges, streamlined
environmental review

State Wildlife Action Plans

Federal land management

Corporate accounting, conservation investment

Species Habitat Model Dashboard ‘E NATURESERVE

Select it
RS =

Explore Red Mountain Rockeress (Arabis medonaldiana) on NatureServe Explorer
Explore Red Mountain Rockeress (Arabis medonaldiana) on NatureServe Explorer Pro

Predicted Habitat by Protection Status Predicted Habitat by Agency

(in acres) (in acres)

Forest Service 9259%

B GAP Status 1 5.56% Bureau of Land
6.16%
Management
B GAP Statws 2 19.66%
Unknown -
B GAP Status 3 7357% (outside PAD.US)
GAP Status 4 0.01% State 0.04%
Unknown 119% MNan-Government
(outside PAD US) 0.01%
al Organization
Last update: 2 seconds ago Last update: 2 seconds ago
Madel Summaries Madels by Species Models by Geography Habitat Protection & Stewardship (Authorized User) Help

S NATURESERVE
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