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What's New: NASA Transformation 

NASA Transformation: Merge Office of Earth Science with Office of 
Space Science ' :-y+ I )  , n , ,  , 

Science Mission Directorate Formed 
Three Mission Areas: Earth-Sun System, Solar System, Universe 

Sun-Earth System Division 
' r ,  
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Research Program- 
- Missions Program 

z * . ' -  4 

- Applied Sciences Program 
National Applications Program Element 
- 12 National Applications 

Crosscutting Solutions Program Element 
- Integrated Benchmarked Systems Function 
- Solutions Networks Function 
- Human Capital Development Function 
- Geoscience Standards and lnteroperability Function 
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Advanced Sensors 
- - -  - - - -  

Infarmatian Svnthe~iz 



Disaster 
Management 

Homeland 
Security 

Energy 
Management 

Aviation 

Water 
Management 

Coastal 
Management 

Carbon 
Management 

Public Health 

Ecological 
Forecasting 

Agricultural 
Efficiency 

l nvasive 
Species 

Air Quality I Space Weather 



A~~l icat ions,  Partners and Decision Support 
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Integrating Kwwledge, Capacity and 



1 Priority I National Activity I - International Context 
National 
Vision for 
Human and 
Robotic 
Exploration 

Global Earth 
Observation 

Climate 
Change 

Understanding the Earth as the 
Foundation for Planetary Exploration and 
Search for Life 

NSTC CENR Interagency Workinn Group 
on Earth Observations' (IWGEO, 15 
Agencies) 

Climate Chanae Science Program (CCSP, 
,- 4-% 

13 Agencies) 
Climate Chanae Technoloay Proaram 

(CCTP, 12 Agencies) 

"Pursue opportunities for international 
participation to support U.S. space 
exploration goals" 

Earth Observation Summit 
~ r o i p  on Eadh Observations (GEO) Global 

Earth Observation System of Systems 
(GEOSS) 10-Year Implementation Plan 

Intergovernmental Panel on Climate 
Chanae (IPCC)) 

Weather 

Natural 
Hazards 

Sustainability 

President's 
Management 
Agenda: E- 
Government 

U.S. Weather Research Program 
(USWRP, 7 Agencies) 

NSTC CENR Subcommittee on Natural 
Disaster Reduction (SNDR, 14 Agencies) 

Roundtable on Science and Technoloav 
for Sustainability (National Academies) 

Geospatial One-Stop (GOS, 12 Agencies) 
and the Federal Geoaraphic Data 
Committee (FGDC, 19 Agencies) 

World ~eteoroloaical Organization (WMO) 

International Strateav for Disaster 
Reduction 

World Summit on Sustainable Development 
(WSSD) 

World Summit on the Information Society 



State 2 (c. 2015): ESMF 

1% Quality Clean Air Standar 
Quality Forecasts 

II 

* o ~ l ~ & E n ~ s  nultaneous high-t~me & space resolvea pollutants (uj, CCI, ~ u x ,  
b2, HCHO, aerosols); local resolution in boundary layer. Nighttime . 
:rnistry B transport. Feedbacks betw. aerosols, 0 3 ,  H20, climate. A 
em-radiation coupling in GCMs. Quantify LRT in wgional pol1ut'- - 

Reduced hs@i' vidb hian exbeme events. Improved 
4MQS @lam@ - few& aam-attainment areas. lnsight on 

mobile e m i s s i p d ' l k ~ ~ a n s ~  Advamed, bsgeted I miti oniimm A* iimmnntq h r n  wvere .niwwiep 

-ry 2004, 
L. Friedl 

- I 120, and aerosols. Global trop. winds. Geographic evol. of trop. 0 3  Y 

P aerosols. Lightning NOx emiesion inventories. Trop. mixing & BL A 
action. Urban-scale heat flux. High-res. soundings. 

ldSat & CALIPSO - cloud profiles. Accurate energy & water in 
MM5. Vertical levels in lower tropowhexe. Models incorporate 

1 

A - S02, NOx, NHS and aerosol products & IMPROVE network. 
:X-West. NH3 emissions factors; air dispersion models (NOx, CO, 
MM5 & assimilation of surface moisture, heat capacity, insulation. 
d model develqpments. RAQMS & DAS for daily 3-D ozone. 

m - nuM - AU~CJA, h p ,  rcsidunlr (03, ~ u 4  so& n~nug, 
Qg Q vw wtwm ~awt t tw i~ mwmvkm-rt~~ f i ~  ., 
:$wme p m m  0 3  asstmfi~tfm in tnQ 3-B gldd A 
&& @al( >!5XI3I3N;eatolrolpam*g, 

I 

for 
~uds; ASTER urbar it flux; Global-to-regional RAQM! 
BC- :- CMAQ; DAS nested GCM to 0.5' grid. Pollution 

' of LRT of aerosols. Ph- twork. 
A 

OD, MOPITT CO, TOMS ozone miduals - A 

o EPA ground measures. Large scale transport 
A 'IT as ' ilations for B.C.8 in models. 

N R l  ti3nTC.TT;nM Aata fiicinn . 

ce M W g  netwoxk 
n r&nall haze. Evaluate 
PM t z m 6 w l e  makin! 

aerc - 
te 1 l c . 2 0 ~ ~ ~  

1 & AlRNou 



Global-Regional Assimiliations: 
RAQMS ... 

I Atmopsheric Chemistry: GEOS- Atmospheric state 
CHEM parameters 

Emissions: SMOKE Global-to-regional 

Meteorology: MM5, ETA concentrations 

Emissions inventories 

Regional-Global 
transport 

Aerosols: Terra, Aqua, TOMS, Aura, 
A m W ,  AFWW, m, CALYPSO, . 
Glory-APS 
Ozone & Precursors: TOMS, Aura, 
SAGE 111, AIRNow, INTEX 
Trace Gases: Terra, Aaua, OCO 

Trace Gas Sources 

Aerosol properties 

Ozone profiles & 
columns 

Global-regional 
boundary conditions 

Data fusion techniques 

Ground-satellite data 
comparison 
techniques 

Clouds: Terra, Aqua, CloudSAT, 
CALlPSO 

DECISION SUPPORT TOOLS 

CMAQ (Community Mulit- 

8 -! 

, 

USDA 
.-..s.- 3 

Reduce luna-relatea 
Y 

scale Air Quality modeling diseases & premature 
system) 

I 
death 

Assess emisslbns control 
\\ 

Reduce hospital 
strategies admissions & use of 
Develop achievable SIPS medicines 
(State Implementation Plan) I 

Reduce lost 
Assess compliance workdays and 

-- ~a i ve rg to  air standards 1 
Quantify voluntary lmprove visibility and 
stationary emission reduce haze for 
reductions 

-3 tourism 

lmprove resiliency of 
~IKNOW & AQI (Air Quality crops; increase yields 
Index) Increase confidence 

in government 
Forecast transport of 

L'4 ~~dustlpollutants Improve crop 
Actions to reduc estimates 

source emission 
a 

Sensitive populations 
PM,, forecasts I 

International Treaties 

p a n  I 8 change , , , .  8 8 8  ., ~ .T>, activities 
m4L?='9!4qi 

I I 
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SEPA 
I . '  

I - 
Aqua" 

a" 

' .  Data Processing & " - 
Mission Control 

Ozone 

Science Data Systems: 
DAACs 



NASA Research is Undertaken Utilizing Best Possible Data 
Sources AND Not Competing with Private Industry 
JAClE is integral to the Applied Sciences goal of incorporating 
commercial data sources into scientific research 

Used by Earth System Science Research as an high resolution 
augmentation to NASA remote sensing asset; 

- Used by Space science to help characterize "Mars Analog" 
Features on Earth for Future Exploration 

- 4  

Applied Sciences Annual Performance Goals Include: 
- Crosscutting Solutions: Work within the Joint Agency Committee on 

Imagery Evaluation and the Commercial Remote Sensing Policy 
Working Group through partnerships with NIMA, USGS, NOAA, and 
USDA to verifylvalidate at least two commercial remote sensing 
sourceslproducts for Earth science research, specifically with 
respect to land uselland cover observations for carbon cycle and 
water cycle research. 
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Applied Sciences Solicitation: 
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J w a e a o n  Support through Earth Science Results8-'*:: 
-8 :- 
A--NASA COOPERATIVE AGREEMENT NOTICE (CAN) APPLIED SCIENCES PROGRAM-2004 
General Information m , ' ? j j : l  7' 

,, . { ,  d I - . 

Document Type: Presolicitation Notice Solicitation Number:NN-H-04-Z-YO-Ol O-CPosted Date:Sep 03, 20040riginaI 
Response Date:Dec 17, 2004Current Response Date:Dec 17, 20040riginal Archive Date:Sep 03, 2005Current 
Archive Date:Sep 03, 2005Classification Code:A -- Research & Development 

Description 
A .  

e National Aeronautics and Space Administration (NASA) is announcing oppothnities to participate in the 
Applied Sciences Program of the Science Mission Directorate. The Program requests innovative solutions to 
evaluate, verify and validate, and benchmark solutions that integrate NASA Earth and Space science 
results into decision-support tools of partnering organizations. Proposals are invited in two 
main areas: 1) Integrated Systems Solutions to integrate NASA Earth and Space science results into 
applications of national priority, demonstrate prototypes; 'and benchmark performance, and 2) Solutions 
Networks to improve the collective ability of Earth science organizations to interact and harness the results of 
NASA Earth and Space science research. Participation in the CAN is open to all categories of domestic 
and foreign organizations, including educational institutions, industry, non-profit institutions, NASA research 
centers, and other government agencies and laboratories. This solicitaticy will be available electronically on 
the release date via the lnternet at the Science Mission Directorate ? Destination Earth Home 
Page: http://www.earth.nasa.gov/ under ?Research Opportuhity.? Paper copies of the 
announcement will be available to those who do not have lnternet access by calling (202 358-3552 and 
leaving a voice-mail message. The following dates apply to this announcement: CAN a elease Date: 
September 17, 2004 Step 1 (Pre-Proposals) Due: October 22,2004 Step 2 (Final) Proposals Due: December 
17, 2004 POC: Lawrence Friedl Program Manager, Science Applications Applied Sciences Program NASA 
Headquarters Washington, DC 20546 Phone: (202) 358-1599 Fax: (202) 358-3098 E-mail: 
Lawrence.A.Friedl@nasa.gov "This is a broad agenc announcement as specified in FAR 6.102 (d) (2). 
Notwithstanding the posting of this opportunity at Fe d BizOpps.gov, Grants.gov, or at both sites, NASA reserves 
the right to determine the appropriate award instrument for each proposal selected pursuant to this 
announcement. 



Back Up Slides 

. Questions - --, or ,- Comments, -, - ,  Contact: 
I I 

'P 
t 8 ,. 

' , , Martin ~reder ick l~eputy  Director, Applied 
Sciences Program 
- Email: Martin.Frederick-I @nasa.$ov 
- Program Website: www.earth.nasa.~ov/esea~~s/ ,- .-. 

- Phone: 202-358-091 3 
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I ranster ot aavancea 
event-modeling capabilities 
using nexbgeneratlon hardware, A 
software, and communications 

and uselLand cover, changes in 
tarth's surface topography and 
mproved geodetic imaging, 
Icean measurements to track hurric--- 

Improved measurements of soil . 
moisture, global precipitation, water 
vapor, and wind 

~uurstu ~y ur u r u r  ti yruvriy ~rtrru 
id terre,.. .sl reference frame 
anges in geomagnetic field and 

I lder A rdlng of sea level change 
A 

Praducuon of assimilated 
data sets, reanalysis of 
long period obsc ~tions 

A 

amage assessmen' - 

state Z- lmprovea 
Hurricane prediction 
Flood prediction 
Severe Storm prediction 
Wildfire prevention and 
prediction 

c r ; P . b ~ ~  atcrass ail ~GTQSS 
hazards end phases all disastelrs 

tmprwmlet~t ,In wildfire ~6-6- ' pnnl*tbn. HAZUSUH R g h  WJ i to huwisetie, Rm, md 
R&We P h l  Vmion Mgh wind ~~s-WIWS. 

hn'rra;cts: 
rnpf&wimi3t ln i; lhC data Fkduoa l c i k m  
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h - Disaster ~ a n a ~ e m  
stem Sgution , ttqT .. 

Hurricane: HURRSIM 

Flood: SLOSH, WAVEwatch, 
STWAVE, HURSURGE I - Land: GPS Network, SBEACH 
Building Cost Models: ATC-13 - 

Hurricane & 
Building Structr--- "odels Typhoons 
EPEDAT 

Land Surface 
Topography 

I 

Land: Jsar, &R 
SCIGN, Terra, Aqua I 

Global 
Precipitation 

Ocean Surface 
Winds 

Surface 

Ocean: QuickSCA T, IceSA T, I Deformation 

GOES, POES, SSMI, JASON, Motions of the 

TOPEX/POSEIDON Earth's Interior 
A 

DECISION SUPPORT TOOLS 1 
HAZUS-MH (Hazards U.S. - 

F Disaster Recovery1 
Mitigation he- 'T ' I 

I Land use decision 

I Potential economic 
10% ' ,.. z*. 
Estimation of direct 
damage, induced 
damage, direct losses, 
and indirect losses-' 

Accurate risk prediction 
to communities 

- ',ass estimates of 

,uildings, e s s e n t i a u  
'acilities, transportatic.. 
& utility lifelines, and 

I 
population 

Social impacts I 

Identify1 Prioritize 
high-risk 
communities I E u c t i o n  in lives 

A I Reduction in 
I damage cost I 
i Anticipate the scope 

of disaster-related 
d l  damage 

- Improve 
response 

Commun~ry rlannlng 



D i s a s t e r -  

'. Data Processing & - - -  

Mission Control 

N M C E P  Jan 20 20C- -- 
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EOSDIS Science Data Systems: 
DAACs 



MODIS Rapid Response P - 

LIB Data 

. A -  , - w October 2001 
P- - 

Direct Broadcast 
Receiving Station 

I 

EDOS 

GES DAAC 
NASA/GSFC 

Backup Feed, 
LIB Dati 

Rapid Response System 
NASA/GSFC 

- 
NOAA 

Active Fire 
Locations 

" ' )  . 
I'I( . .- : > '  -. 

'I,.:- : . ,  , , : ;; , , ::. .: 
roject +j, rc+ ,:, ,;J, . i . & # b  

.:A. ?:n, , ' ..> iiii 

USDA Forest Service 
Remote Sensing 

Application Center 

Cumulative Fire Maps 
http://www.nifc.gov.f"lremaps.html 

Active Fire Locations 
Selected Imagery 

Burn Severity Maps 
Handcrafted Imagery 

University of Maryland 
Geography Dept 

Corrected Reflectance 
ht'tp:/lrapidfire.sci,gsfc.nasa.gov 

Web Fire Maps 
http://rapidresponse.umd.edu 20 
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Agriculture Efficiency 

Tasking 
Terra 

L 

" %  Data Processing 8 
Mission Control 

CADRE 

EOSDIS Science Data 
Systems: DAACs 



An Environmental Monitoring and Decision 
SIAM-SERVIR ?a ~ u p p o r t ~ y s ~ ~ ~ , ~ & a i l s ~ m e i c a -  <I - . -. 
' ~ a r t h  Observatories 1 C - -M, rn & "- 

<.A 

5' Electronic Transfer 

I 
Central American Commission 
for Environment and 
Development 

Emergency Responders 
Environmental Managers 
Political Leaders 
Researchers, Ed1 

A r F  

SERVIR Node @ NSSTC I - .  - 
I (NASA/MSFC and U. Alabama in Huntsville) ;::4 ( . 

Product l Ingest Data I 
Generationo Subset Data Over C. Amer. 
System Mine Data for Events 

- 

Web Server l Distribute Products 
servir.nsstc.nasa.gov l Archive Product! - 

Visualiza tionA 
System 

: Data & 
i Algorithms . . . . . . . . . 

I Environmental Monitoring & 
ii 3ecision Support Products 

Rapid Responsc 
YD. e-mail. etc. 

I SIA M-SERVIR Partner! 

SERVIR Noae in Panama 7 University of Arkansas I (World Bank Funding) 

Geographic Info Systems 

1 Decision Support Systems 
Environmental Data from 
Central American countries 

- 

@I;s ;.. Goals &*.. , .  bpc. -I:. 
8 .  

Rapid Response 
Corridor Preservation 
Species Preservation 
Sustained Developmen 
Better Living Condition - Policy Changes m;vJ i  

, +!9 
1 - -  



NASA performs human ana in space 
- About 40% of NASA's the study of the Earth 

- r l  and the Universe of space 
- Our fields of research inqhde ~ l i m a b  Variability and Change, 8 ,, , , L -  

' ,  \,,? ~-~~~-%stronomy, Weather, Heliophysics, Afmospherk Composition, :> -: J ' y  

- "*  Astrobiology, and more 

One of the purposes of our scientific-resea :h is to increase knowledge 
of the Earth-Sun System to enable improved predictions of climate 
weather, and natural hazards 

The NASA Applied Sciences Program goal isto &tend the results of our 
scientific research and knowledge beyond the science community to 
contribute to our partners' applications of national priority. 

The Program primarily optimizes benefits for citizens by contributing to 
partnering on applications that are used by state, local. and tribal 
governments. 
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