. lllalL ! rl(
FKS

Netwo

Taking the Pulse of the Planet
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Taking the Pulse of the Planet

Founded in 1993 - 170 people

Own and operate the world’s largest, most
advanced weather, weathercam, lightning

and greenhouse gas networks, delivering

the most precise, hyper-local data.

Broad business footprint

— Enterprise business focuses on
Information/data services supported by
proprietary content

— An innovative and sophisticated digital
media company

Global expansion accelerating

Expanding on core sensor networking
experience and competency
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Global Observation Networks
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Largest Surface Observation Network
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http://instacam.aws.com/instacamimg/LVNPG/LVNPG_l.jpg�
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Taking the Pulse of the Planet

Sophisticated Total Lightning Network

Early Warning for Severe thunderstorms, Tornadoes,
Microbursts, Cloud-to-Ground lightning
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Mission Critical Data to NOAA/NWS & DOE

& DCNet already displays
why standard airport data
are not appropriate for

. downtown dispersion
applications. These “wind
roses” show where winds

i are from, for different
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=R
H=7- 10
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http://www.noaa.gov/�
http://www.nws.noaa.gov/�

What Next?
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Carbon Cycle Complex

CO, Concentration (ppm)

Mauna Loa Observatory, Hawaii

Monthly Average Carbon Dioxide Concentration
Data from Scripps COZ Program  Last updated October 2010
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“we must have a mechanism to review whether we are keeping our commitments, and
exchange this information in a transparent manner. These measures need not be
intrusive, or infringe upon sovereignty. They must, however, ensure that an accord is
credible, and that we're living up to our obligations. Without such accountability, any
agreement would be empty words on a page.”*

Copenhagen, Denmark, Office of the Press Secretary, The White House, December 18, 2009.

Lack of Measurement, Reporting

and Verification (MRV) a key issue!
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Existing GHG Networks
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EU ICOS Network

Ecosystem observation sites

=

Atmospheric concentration sites




Deploy and Operate the Largest
Global Greenhouse Gas Network

o $25M, 5 year investment to install & operate 100 advanced GHG systems
« ~50in U.S., ~25 in Europe, ~25 around remaining continents
» Picarro Instruments: CO2 (carbon dioxide) & CH4 (methane)



Our Vision for the GHG Network

€O, Concentration (ppm)

Mauna Loa Observatory, Hawaii
Monthly Average Carbon Dioxide Concentration
Data from Scripps CO,, Program  Last updated October 2010
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Advance Climate Science

Measurement, Reporting and Verification
(MRV) foundation for international climate
treaties focused on reducing green house
gas (GHG) emissions

MRYV foundations at national, regional and
local scales to support climate and GHG
reduction policies and/or regulations

Provide MRV foundations for emerging
market based carbon trading programs

Support continued education of the public
on climate change and the role of GHG's
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Taking the Pulse ol the Planei U Sar Diego

u WY Source Map 2D Forecast 3D Forecast  Our Networks [ B Like 39

Provisional Data From: San Diego, CA Earth Networks Site: | scripes (4]

Tuesday, May 17, 2011 3:57:36 AM +00:00 GMT -8
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http://ghgdemo.weatherbug.com/GHGDisplay.aspx�

Carbon Weather Modeling

LA Basin forward modeling of CO2 concentrations with weather model -
with fossil fuel emissions




How Will We Do This?



Public / Private Partnerships
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Center For Environmental Research
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Dr. Ralph Keeling Dr. Ray Weiss

Scripps Focus:

* Network Design

« Calibration and Quality Control Design
« Atmospheric Modeling

« Cutting Edge Research
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Taking

Earth Networks Calibration System

 Dual Air Calibration Tanks from
NOAA (WMO Standard)

* Precision flow and pressure sensors
to insure quality control

e Precision valves
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Qﬂl Earth System Research Laboratory

Global Monitoring Division
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Inverse Modeling for Carbon Footprint Reports

GHG & Weather
Observations

Atmospheric Weather Models (run backwards)

ECEPTOR CROSS-

Source: Lin, J.C., C. Gerbig, S.C. Wofsy, et al., Measuring fluxes of trace gases at regional scales by
Lagrangian observations: Application to the CO, Budget and Rectification Airborne (COBRA) study, J.
Geophys. Res., 109 (D15304, doi:10.1029/2004JD004754), 2004.

!

.
Carbon footprint reports
document transport fluxes,
emissions and sequestration
for small scale regions
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Taking the Pulse

Atmospheric Modeling

Advisory Committee

Dr. Ray Weiss Dr. Ron Prinn Dr. Martin Heimann  Dr. Steve Running
SCRIPPS instirurion os I B B Massachusetts 2
OCEANOGRAPHY I I Institute of 9% ) MAX-PLANCK
Technology T
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Regional-Scale Carbon Footprint
& GHG Emissions Reports

Quantify transport fluxes,
emissions and sequestration
with associated
uncertainties
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Taking the Pulse of the Planet
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AMIRONMENTAL RESEARCH

Mission:
Facilitate Scholarly Research using
Earth Networks Data
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GPSiMet Sat
Boundary Layer (~5,0007)

frcraft
Met Data

RH, Wind Profiles T4




Earth Networks Public/Private
Partnership Model

A Total Operating Cost:
Trading Markets

Forest

Agriculture

COST
Energy

Intl. Govt's

Local Gov't

State Gov't

GovVv't bears entire burden of network
A

Nat Gov’t
Buys Data

Public Sector Public/Private
Model Partnership Model

Network burden shared by many



[
Ron Eart

Taking the Pulse of the Planet

Key Partners

Federal Business

LAWRENCE
LIVERMORE
NATIONAL

LABORATORY
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http://www.prime-news.info/wp-content/uploads/logo-rim-blackberry.jpg�
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d Mobile Business. Site Map Preferences

* ® Exclusive Live Conditions Forecast
Forecast Oriole Park at Camden Tod
® Yards L
® Radar & Maps
Ballimore, MD = T
pevere Rueather 123110 oosz3oAM [ Y

Low: 38°
Live Cameras

Partly sunm
Weather News s

Travel Weather
Outdoor Health
Weather Fun

WeatherBug brings the power i R

So Far Today 0 cpvweall Storm Central
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40 million users every month: T —

: B [ 3 129
— Website e . .
— Desktop app

— Mobile platforms
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How NOAA Interacts

5|0/\

NIST

NOAA — NIST: Sl Traceability

NOAA - SI0:

NOASA — EN:

Comparisons on 5TDs
Instrument Development

Data Comparisons
System Design

Cal Scale Comparisons
Joint Partnerships :E;-SGE

( ChAS, )
Provide STDS.
QA/QC Sites (Flasks)
Add Value to Data
a) Comparisons
b) Additional Gases

Evaluation of Data
a) Measurement Comparisons
b] Reanalyzes
c) OS5E's 77

NOAA - PICARRO: Compare Instruments [Lab)

Field Testing
Experimental Modifications

What NOAA Does

e.g.,
EUROPE
NOAA
CSIRO
CANADA
EM

TN

BIPM
USCGRP
WMO
GCOS
GEO
MIST

"

oy

ACTIVITIES
CCL
WCC
QA/Qc
Data Mgt.
Measurements
lraining
Capacity Building
Instrument Testing
Instr. Development

N

OUTPUTS
Carbon Tracker
AGGI
Global View
1ADW
lrends
MAPS

Backbone of
Global System

Benefits/Outcomes of NOAA Involvement

NOAA Core Capabilities

* Expertise

* Experience

* Transparency

* Longevity

* Connectivity

* Mission Driven

* Long-Term Commitment

* Backbone of Global Network

Healthy * > 50% of Global Sites (Long Records)
Global * Calibration of ALL Global Measurements
System * Ensured Comparability & Continuity of
Measurements
* Data Mgt. & Archiving (Secure & Transparent)
Strong * Product Development & Updates
Growing * Support Measurements (For Attribution)

Capabilities| . gssg’s

"+ International Engagement
- WMO/GAW WMO/CAS
Int’l i - GCOS
Relevance - GEO
* Free & Open Data - Full Transparency
_ * Support For Assessments

*Messaging to a

Education

and much broader

QOutreach audience

(EN roles) —Television
—Internet

—News papers
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GLORAL DISCOVERIES FOR TOMORROW'S WORLD

CO, Concentration (ppm)
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Mauna Loa Observatory, Hawaii

Monthly Average Carbon Dioxide Concentration
Data from Scripps 002 Program  Last updated October 2010
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