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Global Biodiversity Observation

(credit:NASA/NOAA/GSFC/Suomi NPP/VIIRS/Norman Kuring)
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A Climate Example from NOAA GFDL
Grid Stretching in GFDL Atmosphere Dynamical Core
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Top Down: Capturing Ecosystem
Composition, Function, and Structure
Globally from Space

ICESat-2: Atlas Lidar 2017

Soil Moisture Active Passive o
(SMAP) Mission 2015 NASA-ISRO Synthetic
Aperture Radar (NISAR)

Mission 2020/2021

HyspIRI: VSWIR Spectrometer and
Multispectral TIR Imager 20?7



Fig. 2 Regional subsets of 2000 tree cover and 2000 to 2012 forest loss and gain.(A)
Paraguay, centered at 21.9° S, 59.8° W; (B) Indonesia, centered at 0.4° S, 101.5° E; (C) the
United States, centered at 33.8° N, 93.3° W; and (D) Russia, centered at 62.1° N, 123.4° E.
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Ubiquitous Smallsats

First of Planet Labs Flock Leaves ISS on 11 February 2014

(photo by JAXA astronaut Koichi Wakata)
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Bottom Up: In situ

Observations

Expanding—But

Need Networking

Home

Live pholographs

By identifying the
animals in these
live photographs,
you are helping

conservationists
across the globe
monitor wildlife

U5 Army Corps
of Engineers
Chicago District

Chicago Sanitary and Ship Canal -

Overview:

One of the tools implemented by the Asian Carp Regional

Coordinating Commillee’s (ACRCC) Moniloring and Rwld

‘Work Group ) 10 conduct

Amn carp in the Chicago Ares Walerways Syslem (I'AW';}
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species-specific DNA in the aquabic environment, Fishes,

inciuding Asian carp, release celis containing DA into the

from mucus, feces and uine. DNA degrades in

(" Noise and
Terrain Filtering

(d)

(~ Canopy Height, Biomass and Other Products

#Canopy height maps

»Understory digital terrain maps

# Vertical structure profiles

# Aboveground biomass & carbon

» Other potential measures: LA, fractional cover, tree crown

diameter, spectral indices....
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the environment, but this process ks not Instantaneous, and
DMA can be held in suspension and lransporied. Species
can be delected by filering waler samples and Hen
extracting and ampiitying shor ragments of the shed DNA.
The MRRWG has used eDNA as an eary detection
monitoring tool in the Chicago Area Waterway Sysiem
(CAWS) since 2010, led by USACE. In 2013, eDNA
manitonng will be led by the LI S, Fish and Wildlife Senace.

A posilive eDNA deleclion indicates the presence of Asian
carp DNA. At present, eDNA evidence cannot venfy whether

Asian Carp Monitoring Fact Sheet

eDNA Surveillance and Calibration

201260NA
Menitcrng Results

Repiicates
from Site 3

he DNA I5 from a live fish, nor does it provide
about Asian carp quantity, age, size, how they got there of
how long they may have been here.

Methods:

The Qually Assurance Project Plan (QAPP) for the eDNA
Monitoring of invasive Asian Cavp in the CAWS outlines the
detailed procedures for the planmng, colliection, filtering,
processing and reporting of eDNA samples and & available
ONlNe: Wirw. 33aNCAp useCuments/USACE-CONA-

QAP pdl

Sver carp DINA Bands in gel siecirophoress (UND phola)

‘What's Next?

USACE i leading an interageney eDNA Calibration Study
(ECALS) with USGS and USFWS o reduce the uncertainty
surrounding ¢DNA results and refine the eDNA methed.
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Help identify some of the rarest and threatened species on the planet
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Select a location

United Kingdom

Sri Lanka

™ EDGE SPECIES Q FIELD GUIDE  ewpamceren = in
L L]

InstantWild
iIPhone App

FIELD GUIDE IS NOT AVAILABLE FOR ALL LOCATIONS

WHAT WE ARE LODKING FOR

Lewa: This is @ new leed provided by the Lewa Wildlife Conservancy in
Kenya. It ks cumently active and ransmiting
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Everything in its place. A recording from the Sumatran rainforest illustrates the acoustic niche hypothesis,
in which different kinds of animals utilize different parts of the sound spectrum. Bats, for instance, call at
higher frequencies while orangutans use lower frequency sound.



Challenge = Networking Observations

4DGF ending September 1, 2014
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(from: https://scripps.ucsd.edu/news/wendy-and-eric-schmidt-award-500000-grant-keeling-curve)
-
Collecting environmental DNA

(Science 346:301-302, 10/17/14)



What Type of Network Do We Need?

I
CISCO.
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GEO Biodiversity Observation
Network (GEO BON)

GROUP ON
G D SR N vATIONS ' GEO BON

Biodiversity Highlights

Community of Practice

Adequacy of Blodiversity Observation Systems

GEO BON: Biodiversity In response to a decision taken last November at the Magoya conference of the Conwention on Biological Diversity, GEO BON has produced and
i, submitted to the CBD a report entitled "Adequacy of Biodiversity Observation Systems to support the CBD 2020 Targets". The report can be
Observation Network read here.
S EC JRC launches DOPA, a Digital Observatory for Protected Areas
Contributors

The Joint Research Centre of the European Commission has launched the Digital Observatory for Protected Areas (DOPA). A GEO BON contribution to
the monitoring of biodiversity, the DOPA is designed as set of distributed web services to assess the state of, and pressure on, Protected Areas and
to prioritize them accordingly in order to support decision making and fund allocation processes. It is also conceived as a monitoring and ecological
forecasting service.

DOPA is supported by the European projects EuroGEOSS and UncertWEB and developed in collaboration with GBIF, UNEP-WCMC, Birdlife

Waorking Groups
Meetings

Essential Biodiversity Variables

Documents International, RSPB and others. Read here a description of the use of DOPA for Africa presented at MapAfrica, 23-25 November 2010, Cape Town,
South Africa.

Outreach

Observations

e GEO BON

Biodiversity Observation Network

The Group on Earth Observations Biodiversity Observation MNetwork — GEO BON - coordinates activities relating to the Societal Benefit Area (SBA) on Bicdiversity of the Global Earth Observation System of Syster
(GEOSS). Seme 100 governmental, inter-governmental and non-governmental organizations are collaborating through GEO BON te organize and improve terrestrial, freshwater and marine biodiversity cbservatio
glebally and make their biodiversity data, information and forecasts more readily accessible to policymakers, managers, experts and other users. Moreower, GEO BON has been recognized by the Parties to t
Convention on Biclogical Diversity.

The Bicdiversity Observation Network is both 2 Community of Practice and a Task in the GEO Work Plan. It is a veluntary partnership that is guided by a steering committee comprising the key stakeholders, includi
DIVERSITAS, GEIF, IUCN, MNASA, UNEP-WCMC and others. GEO BOM draws on GEQ's work on data-sharing principles to promaote full and open exchange of data, and on the GEOSS Commaon Infrastructure to enat
interoperability through adoption of consistent standards.

To assist both holders and users of biodiversity infermation to engage with GEO BON, this website contains links te information resources, activities and GEO BON documents, meetings and other resources.

Copyright © 2013 Group on Earth Observations | Privacy Notice | Site Map | FAQ



Example Essential Biodiversity Variables

Candidates

EBV Class

EBV Examples

Genetic composition

Population genetic differentiation

Species populations

Species distribution

Population abundance

Species traits

Phenology

Community composition

Taxonomic diversity

Ecosystem function

Productivity

Nutrient retention

Ecosystem structure

Habitat structure

Extent and fragmentation

Ecosystem composition by functional type




Global Biodiversity Science-Policy Network

Research
(Future Earth—We’re Here)

(slide courtesy of DIVERSITAS/Anne Larigauderie)



Let’'s GO

We must monitor globally.

We have many of the tools we need.

But, we need an integrated global plan to network
observations and models on the status and trends
of biodiversity. >Future Earth

We need regular scaling workshops and projects to
develop and demonstrate our ability to network
observations across scales. >Future Earth

We need better model interoperability among ecol.
models & between climate & ecol. models. >F.E.

Tempus fugit: Windows of opportunity close quickly



Thank You
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