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NOAA 101

Mission

 To understand and
predict changes in
climate, weather,
oceans, and coasts,

* To share that
knowledge and
Information with
others, and

* To conserve and
manage coastal and
marine ecosystems

and resources.




NOAA 101

Organization

NOAA FY2011
Enacted Budget = $4,597M

National National Oceanic & National National Office of
Ocean Environmental gESAtmospheric Marine Weather Marine
Service Satellite, Data, Research Fisheries Service and Aviation
($495M) & Information ($427M) Service ($977M) Operations
Service ($845M) ($186M)

($1,444M)




» NOAA professionals
» 21,000 staff (13,500 FTE and 7,500 contractors)

> Observing Systems e
» ~250 weather and ocean radars ?" X
> 10 satellites 8 *

> 9 buoy networks
> 208 tide gages

> Ships and Aircraft

> 18 ships
> 12 aircraft

» 5 supercomputers

NOAA 101

Core Assets
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NOAA 101

Cross-Agency Collaboration — One NOAA Approach

Responding to a crisis: Deepwater Horizon

Released Daily Oil Spill Trajectory Tested Seafood Safety and

o= g il e regulated fishing
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ssassippr Canyon 232
Incident Location

Ocean Fisheries | Weather
Service Service Service Ocean Fisheries  Weather

Service Service Service

Satellite  Ships and
Service  Airplanes

Research Satellite ' Ships and

Research ) .
Service | Airplanes

Ocean Fisheries Weather

NOAA is able to put together the Service | Service  Service
right pieces to address specific
challenges Research | Satellie | Shipsand

Service | Airplanes




NOAA 101

Cross-Agency Collaboration — One NOAA Approach
Responding to a crisis: Japanese earthquake, tsunami, and nuclear disaster
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Harbor and fisheries support
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Tsunami tracking
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Tsunami warning system
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NOAA 101

University Partnership Mechanisms

e Sea Grant
Program

Regional

$175M
Cooperative Integrated
InsF’:itutes Sciencesand | $~7M
Assessments
Cooperative ) Cooperative
Ecosystem Science
Centers $10M

Study Units

Targeted
Extramural
Research

variable

variable



NOAA 101

Testbeds

IN PLANNING STAGE

CURRENT
Climate Testbed , DTC N

Aviation Weather Testbed ——
Research Operational
Hazardous Weather Testbed M Community I

HydroMet Testbed | W ui'

Developmental Testbed Center

Joint Hurricane Testbed

Unmanned Aerial System Testbed

Joint Center for Satellite Data Assimilation

mpact-based
Forecasts,
Warnings

Operations and Services Proving Ground
Forecaster Applications Testbed

OSSE Testbed

Space Weather Testbed

Impact Decision Service Support (IDSS) Testbed




Strategy

- Strategy explains, at the highest level:

— What an agency intends to do and why it intends to do it

— Relates a mission statement (functions) to a vision statement (Goals)

— Succinctly conveys an organizations’ fundamental purpose,
strategic direction, and value to society.

- Defined strategic priorities (strategic plan) enables:

— Preparation for the future

Ty
&

Ahees = 44/4

— Anticipation and management of change
— Alignment and Collaboration % % ? %

— Policy, programmatic, and investment decisions

— Stakeholder support

— Basis for monitoring and evaluating performance management
* Three questions drive strategy:

— What long-term trends will shape the future?

— What challenges or opportunities will be faced?

— What should be accomplished?

Failing to Plan is Planning to Fail

-- attributed to Alan Lakein
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Trends Driving Strategy

Climate Change / Variability and Demand for Climate Information
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Global Temperatures
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@ U.S. Seasonal Drought Outlook @

Drought Tendency During the Valid Period
Valid March 20, 2008 - June, 2008
Released March 20, 2008

KEY: { Persist — ¥,

Drought to persist or
| intensify

Drought ongoing, some . . o
improvement Depicts large-scale trends based on subjectively derived probabilties guided
by short- and long-range statistical and dynamical forecasts. Shert-term events
- Drought likely to improve, - such as individual storms - cannot be accurately forecast more than a few days in advance.
impacts ease Use caution for applications - such as crops — that can be affected by such events
"Ongeing" drought areas are approximated from the Dreught Monitor {D1 te D4 intensity).

Drought development For weekly drought updates, see the latest U.S. Drought Monitor. NOTE: the green improvement
likely areas imply at least a 1-category improvement in the Drought Monitor intensity levels.
but do not necessarily imply drought elimination.

Society Private Sector Ecosystems


http://upload.wikimedia.org/wikipedia/commons/f/f4/Instrumental_Temperature_Record.png

Trends Driving Strategy

Increased Vulnerability to High-Impact Weather

NatCatSERVICE

Natural Disasters in the United States, 1980 — 2011
Number of Events (Annual Totals 1980 — 2010 vs. First Eight Months 2011)

Number
300

1980 1962 1984 1966 1968 1900 1902 1904 1906 190@ 200 2002 24 A6 2008 DD

[l Geophysical events [l Meteorological events [l Hydrological events [ Climatological events
{Earthquake, tsunami, {(Storm) (Flood, mass (Extreme temperature,
volcanic eruption) movement) drought, forest fire)

© 2011 Miunchener Rickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERYICE — As at September 2011
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Trends Driving Strategy

Population Increases and Continuing Movement to the Coasts

World Population: 1950-2050
10
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Source: U.S. Census Bureau, International Data Base, June 2008 Update.
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|P0pulati0n Living in Coastal Wakershed | -
i

Rt I
53% 54.4 million

of the nation's total population Increase in U.S. coastal county
lives in coastal counties in 2011 population from 1970 to 2011 (or
(17% of the total land area a 47% increase).

Source: Woods & Poole and NOAA,

NOAA, 2010

13.6 million
Expected increase in U.S. coastal
county population by 2020 (or a

8% increase).

Absolute Population

Change Between

1987 - 2013
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Trends Driving Strategy

Loss of Ecosystem Services

< —. NS TS _ :
Oil spills Dead zones Harmful Coral Polluted
algal blooms bleaching beaches

Endangered Depleted Diseases Seafood Loss of top
species fisheries & pests safety predators

60 % of ecosystem services have been lost or are at risk
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Trends Driving Strategy

Advance of Science and Technology
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Data Growth

_...ngHEMM
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Instant
Communications

@ Model data

O Mesonet (state, local,
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@ In-Situ (Federal)

B NEXRAD

O DMSP

B Ocean Data

0 GOES
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@ NASA EOS (MODIS)
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Trends Driving Strategy

Science Challenges

» Overarching Grand Challenge: Develop and apply holistic, integrated Earth system approaches to
understand the processes that connect changes in the atmosphere, ocean, space, land surface, and
cryosphere with ecosystems, organisms, and humans over different scales

« Topic-specific Challenges:

— Acquire and incorporate knowledge of human behavior to enhance our understanding of the
interaction between human activities and the Earth system

— Understand and quantify the interactions between atmospheric composition and climate variations
and change

— Understand and characterize the role of the oceans in climate change and variability and the effects of
climate change on the ocean and coasts

— Assess and understand the roles of ecosystem processes and biodiversity in sustaining ecosystem
services

— Improve understanding and predictions of the water cycle at global to local scales

— Develop and evaluate approaches to substantially reduce environmental degradation

— Sustain and enhance atmosphere-ocean-land-biology and human observing systems
 Cross-Cutting Challenges:

— Characterize the uncertainties associated with scientific information

— Communicate scientific information and its associated uncertainties accurately and effectively to policy
makers, the media, and the public at large 16



NOAA’s Strategic Goals

Outcome Oriented
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NOAA's Next Generation Strategic Plan

(NGSP)

improved scientific understanding
assessments identify impacts, inform decisions
mitigation, adaptation choices supported

a climate literate public

RESILIENT ECOSYSTEMS,
COMMUNITIES & ECONOMIES

improved understanding of ecosystems

ocean and coastal planning, management recovered, healthy species
safe, sound, efficient marine transportation

improved coastal water quality healthy habitats sustain resources, communities

safe, sound arctic access, management sustainable fisheries, safe seafood

modern information technology diverse, evolving workforce modern, safe, sustainable facilities a high performing organization




Selected Strategic Priorities

NOAA GFDL CM2.1 Climate Model

Enhance Climate

_ Support
Services Renewable
Energy
St_Jpport the Define the Future of
Natlonal_ Ocean NOAA’s Weather and
Policy Water services
Strengthen Strengthen S&T
Arctic Science

and Service
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Selected Strategic Priorities

Enhance Climate Services

Changes in

Extreme Weather Living Marine Resource and

- Ecosystem Sustainability
s .

o

NOAA's FY 2012 Budget Request includes the propo organization of existing NOAA
climate programs and acfivities under one Climate Service Line Office

HEADQUARTERS

Climate Senior

Scientist

Office of the Assistant Administrator for Climate Services
Deputy Assistant Administrator for Cimate Services

OFFICE OF
OFFICE OF OBSERVATION,
CLIMATE RESEARCH MONITORING &
PREDICTION

Geophysical Fluid Dynamics National Climatic Data Center egional Cimate Services Wa te r R e S o u rc e
Laboratory Partnerships Division
. National Oceanographic Customer Engagement and p
Chemical Sciences Laboratory Data Center Educalion Divéion I m a Ct S
L - g g
Physical Sciences Laboratory National Geophysical ;

Data Canter Grants Division

Global Monitoring Laboratory Observation Systems Division

Climate Prediction Center

|
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Selected Strategic Priorities
Support the National Ocean Policy

« Healthy Oceans Matter

 Holistic, ecosystem-based coastal and ocean management

Final Recommendations
Of The
Interagency Ocean Policy

Task Force
July 19, 2010
&
Resiliency & Adaptation PR A o N
to Climate Change F o e
& Ocean Acidification gy = = Coastal and
~ Marine Spatial
Planning

Ecosystem-based

Management
Inform Decisions
& Improve
Observations, Understanding
mapping, &
infrastructure
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. Selected Strategic Priorities
Strengthen Arctic Science and Service

Improve Weather and Water Strengthen Foundational Science
Forecasts nd Warnings to Detect Arctic Climate and
% = _ AL Ecosystem Changes

NOAA GFDL CM2.1 Model Simulation: SRES AIB Scenario

Fractional Arctic Wide
Sea Ice Concentration

el il

Aug Sept Oct Avg Sea Ice Concentration

Advance Resilient and

Improve Stewardship and

Enhance International and Healthy Arctic Communities
Management of Ocean and Coastal National Partnerships and Economies
Resources in the Arctic [ - S
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Selected Strategic Priorities

Turbine Wake Research

Hydrokinetic Research

Energy

U.S. Renewable Energy C:c:rws'.ump‘tior}:5

Historic and Projected Values (Quads)

Projected

8

6

4 - .
— Historic

2

0

1950 1960 1970 1980 1990 2000 2010 2020 2030

Ecosystem-Stewardship &
Marine Planning

Boundary Layer Research
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Selected Strategic Priorities

Future Weather and Water Services

NWS Modernization Enabled Successes

24



Selected Strategic Priorities

Some Services Improved Others Have Not
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Tornado Warning Lead Time
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Selected Strategic Priorities
Building a Weather-Ready Nation

NWS Strategic Plan:

Improve weather, water, and climate decision
services for events that threaten lives and
livelihoods

Deliver a broad suite of improved water forecasting
services to support management of the Nation’s
water supply

Support climate services to help communities,
businesses, and governments understand and
adapt to climate-related risk

Improve sector-relevant information in support of
economic productivity

Enable integrated environmental forecast services
supporting healthy communities and ecosystems

Sustain a highly-skilled, professional workforce
equipped with the training, tools, and
infrastructure to meet our mission

WEATHER-READY NATION

NOAA’s NATIONAL WEATHER SERVICE

26



Selected Strategic Priorities
Building a Weather-Ready Nation

Improve weather decision services for events that threaten lives and livelihoods

* Improve community emergency
preparedness and response

— Impact-based Decision Support
Services (IDSS)

NOAA’s Model Production Suite @

Clmate

Oceans | ¢!

ov | am|

* Improve warning accuracies
and lead times for high-impact
weather and water events

Developing
thunderstorm

« Exploit probability information to
communicate uncertainty

=2130

T
T=2120 CST
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AMS Ad Hoc Committee on
Uncertainty in Forecasts

« 2006 NRC Report - Completing the Forecast

“... confluence of compelling reasons for Enterprise to
transition to a new paradigm ... in which uncertainty
is integral and essential component of all forecasts.”

« 2011 A Weather and Climate Enterprise Strategic
Implementation Plan for Generating and Communicating

Forecast Uncertainty Information
(http://bit.ly/gbkccl and Dec. 2011 BAMS)

Enterprise must build capabilities in four key, interrelated strategic
areas to meet challenges of increasing focus probabilistic forecasting:

Understanding the nature of forecast uncertainty
— Generating a reliable foundational suite of uncertainty information
— Communicating uncertainty information effectively, and assisting users

— Enabling forecast uncertainty processing and communication systems
with computational, telecommunications, and other infrastructure.



http://bit.ly/gbkcc1

Forecast Uncertainty Information

Uses and Benefits

» Piracy around Horn of Africa costs U.S. maritime industry up to $16 billion/year

« U.S. Navy developing capability to use “Operational Risk Management”
techniques to translate objective weather uncertainty guidance to piracy risk

 Probability of exceeding severity
thresholds for surface winds and
seas estimated from ensembles and
used to populate a Risk Matrix

» Based on pattern of risk, decision
makers can take action:

— moving naval assets to areas that
are favorable for piracy activity

— providing divert recommendations
to shipping

*Courtesy Jim Hansen, Naval Research Laboratory

Meteorological Risk to Pirates

15

10

Low ﬁisk
40 4 50 55 60

Risk surface for an 84-h forecast
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. g° Selected Strategic Priorities
= Building a Weather-Ready Nation

Deliver a broad suite of improved water forecasting services
to support management of the Nation’s water supply

« Develop and implement Integrated Water
Resources Science and Services (IWRSS)
with partners

— Establish National Water Center

—
Universal Ti
ter  dez  wer vez  tez tez ter ez ter ez taz
Mor 13 e 14 Ml 15 War 16 M 17 Nar 1 w10 M Ml M2 M
e TOATR . ST
=
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]
. . o
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Summit-to-Sea
Water Resources Products

Precipitation
Snowpack

Soil Moisture
Evapotranspiration
Groundwater
River flow

Surface Storage

 Increase digital information
products

N
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Selected Strategic Priorities
Building a Weather-Ready Nation

Improve sector-relevant information in support of economic productivity

Airspace Loading:
Mid-Day EST Demand for Airspace

Sector Color Loading index:

Ut o A e Yellow: 80 - 125% of sector capacity

i 2t

Rl s s ™ [ Red: 125 - 200% of sect orcapacity
b lack: > 200% of sector capaci

* Deploy NextGen Weather Products & Services

Future 2X Demand

eeeeeeeeee d (2002)

Private Sector

» Develop 4-D environmental database
to support all NWS missions and America’s
Weather Industry

Inisgraiion inio YUsar Nacisions
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Selected Strategic Priorities
Building a Weather-Ready Nation

Extend weather, water, and climate forecasts to provide with partners
ecological and health-based information and services

Air Quality

* Health-based Forecasts

~\ 2
& 7

) v i"'.,.;-L:\. < " {-ﬂ L "¢ |
» Ecological Forecasts 2 S
g \_’ -
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Selected Strategic Priorities

Strengthen Science and Technology

e Strengthen core observational
capabilities in satellites and ships, while
exploring creative use of new technology
and partnerships to improve efficiencies.

* Integrate environmental modeling across
NOAA and across the government.

AAAAA

* Improve holistic understanding of the
earth to advance innovative modeling
and observation systems -- particularly in
the domain of ecosystem research

33



Dealing with Change and Uncertainty

Declining Federal Budgets
Big National Det

+ Political Priority

Qe Wasymgon JPost

* COHtIﬂUIDg Budget  Leaders strike debt deal
Deficits T T S PR

olest
Total Deficits or Surpluses 1fsome of the changes specified in current law did not occur and certain

ler -
(Percentage of GDP)

+ Poor Economic e
Outlook |

= Budget Decreases and Uncertainty

After debt deal, agencies face budget uncertainties

By SEAN REILLY | Last Updated:August 7, 2011



http://www.washingtonpost.com/business/economy/reid-signs-off-on-debt-deal-hopes-for-vote/2011/07/31/gIQALCW4lI_story.html?hpid=z1

Dealing with Change and Uncertainty

Headlines

Blind Eye In The Sky: Weather Satellites Lose Funding

by JON HAMILTOMN

Budget Cuts Kill New NOAA Climate Agency

by Brian Merchant, Brookhyn, New “ork EJ on 04.12.11

Proposed GOP budget cuts target tsunami warning
centers

By Lucy Madison Topics Economy , Domestic Issues

Budget Cuts Threaten NOAA's Weather Forecasts

STEVE INSKEEP and ANDREA SEABROOK

Tomahawks Over Turtles: Congress and Obama
Administration Move To Slash NOAA Budget

Q Bizarre . Envircnment . Politics . Society

OMB to agencies: Cut 2013 budgets 5-10 percent
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Dealing with Change and Uncertainty

B 60
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NOAA Budget
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Pres Bud 4 Enacted M Senate Committee Mark 4 House Committee Mark
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Dealing with Change and Uncertainty

Organizational Response

Communicate mission importance

— Quantify impacts

Increase relevancy

— To communities, sectors, families, and individuals
Increase efficiency

— Integrate stovepipes

— Innovate/apply new ways of doing business
Strengthen strategic alliances and form new partnerShips
— Other federal agencies; international institutions

— Local, state governments; colleges and universities
— Private enterprise; non-profit organizations
Prioritize and make the tough decisions based on:
— Core mission; distinctive competencies

— Stakeholder needs; Administration priorities

— Greatest opportunities; highest potential value

37
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Dealing with Change and Uncertainty

Questions to Consider When Prioritizing

Required? Does the program fulfill a statutory mission requirement that is exclusive or
shared? Does the requirement compel to act, or permit to act?

Substitutability? If a specific program or function was not executed, would other
organizations be able to provide similar capabilities at comparable levels of quality,
timeliness, and utility?

Strategic? Is the program or function central to the ability to achieve long-term strategic
goals and objectives?

Impact on Society? What is the scale and scope of the impacts on customers / end
users? How quickly would the impacts be realized?

Impact on Organization? How severe are the organizational risks if the specific program
or function no longer is provided? How severe are the political risks if the specific
program or function no longer is provided?

38



Dealing with Change and Uncertainty

Some NOAA Challenges

« Balancing Science, Service, and Stewardship Missions WARNING |
 Capital-intensive infrastructure requirements:

— Satellites are 31% of current budget

CHALLENGES

_ — ig?
Fleet -- how big® AHEAD

— Facilities -- how big a footprint is needed?
* Climate -- what combination of observations, research and service?
* National Ocean Policy -- what combination of data integration and local support?
« Weather — are new business practices needed?

« Research -- what research portfolio is required for future mission success?

39



Opportunities

Approximately
2600 (20%) of the NOAA
workforce will be eligible
to retire by 2012

40



How this Applies to You

Questions That Should Drive Your Planning

What trends will shape my future as a scientist?

— Changing climate; increasing number of extreme events

— Increasing environmental impacts on society

— Increasing impacts on ecosystems -- environmental and societal
— Economic stagnancy; tight federal budgets

— Increasing questioning of scientific integrity and results

What do these trends mean to me as a scientist?

— Holistic, integrated earth-system approaches needed to solve complex problems
— Social science needed to understand/link societal/people dynamics to this problems
— Acquiring funding will be challenging/competitive -- premium will be put on socio-economic value

— Clear understandable communication of facts and limitations needed to instill public confidence

How will | respond and best position myself for the future?

— Stay relevant — not only in S&T, but in what society needs

— Think holistically and with the people part of the equation in mind

— Network -- look for cross-disciplinary partnerships to tackle problems

— Look for socio-economic value -- Design and execute research with
applications (outcomes) in mind

— Learn to communicate scientific information, its associated uncertainties
and possible effects accurately and effectively
41
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