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Earth Science Mission

e

... to understand and protect our home planet by using
our view from space to study the Earth system and
improve prediction of Earth system change.
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NASA Responds to Future Hydrological Needs

N Earth Science

Vision 2030
March 2004

2007

EARTH SGIENGE wo
APPLICATIONS ron SPAGE
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NASA Science Plan Snow Pack

Predictive Goals — Water
Today 2015 2030

Prediction of land surface
state-snow, soil moisture, reliably predicted predictions include linkages
surface water, evapo- independently of the to weather, climate and

transpiration-at a micr/ fjeasurement Needs — Water

Measurements Frequency Horizontal Resolution  Precision

Land surface state can be Land surface state

Components of the wz

Soil Moisture Daily <1km 10 %
cycle understood, but
budget not accurately Soil properties (carbon stocks, ~ Monthlyto ~ <Tkm NA
nutrient availability, hydrologic ~ Weekly
S Properties)
; 5 Measurement Needs — Weather
Reservoir and Aquifer . .
Impoundment Measurements Frequency Horizontal Resolution
Tae dh e AR Tropospheric wind profiles 3 Hours 5km

(20 levels in troposphere)

Wind vectors within storm systems  1-3 Hours 5-25 km
(20 levels in troposphere)

— Temperature and water vapor  1-3 hours 5km
b proflles in clear air (20 levels

“-hl in troposphere)
e
_--....

Temperature and water vapor  1-3 Hours 5-25 km
profiles within storm systems
(20 levels in troposphere)

Surface precipitation Hourly 5-25 km
3-D precipitation structure

NASA should continue sustained
measurements of precipitation and
landcover.

Recommended with high priority that
NASA launch a soil moisture mission in
the 2010-2013 timeframe.

Precision/Accuracy

1 m/s per
horizontal
component

3 mfs per
horizontal
component
<1°C, T&Td
(dew point T)

<1°C, T&Td

5-10 mm/h



NASA Earth Science Focus Areas

Earth Science Research Foci Earth Science Applications
« Atmospheric Chemistry and ﬂ « Agriculture
Composition ) 4
g o Air Quality

« Carbon Cycle and Ecosystems

o Climate
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» Water and Energy Cycle T
J :ruJJ:ch;JJ Forecasting

o Climate Variability and Change r

» Earth Surface and Interior

s Public Health
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o SMAP
2002-2015 2014-

Provide detailed
measurements of
Earth's gravity field

Global measurement of
surface soil moisture and
freeze/thaw state.

Retrieve changes in
ground water storage
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Marshall’s Airborne Science Instruments

MAPIR

PI: C. Laymon,
NASA/MSFC l y —

Soil Moisture Remote Sensing
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Objective:

Measure soil moisture to improve
streamflow and weather forecasts,
and estimation of evaporation.
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HIRAD Remote Sensing of Sea Surface

PI.T. Miller,  Wind Speed and Rain Rate in
NASA/MSFC g

Hurricanes
Objective: ”.(’5._‘5"

e To improve prediction of storm
intensity, structure, and path. Spacecraft or Airborne
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Partnership between Government, Universities and Industry
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http://www.uah.edu/�
http://www.ucf.edu/�
http://www.prosensing.com/�
http://www.prosensing.com/�

% Research to Operations Transition

Applications Program Approach to Integrated Systems Solutions

INPUTS OUTPUTS OUTCOMES IMPACTS
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Standards & « Scenario Analys!
Earth . tortes Interoperability
Observ
« Satellite PNT.
- Obse
. Alr;‘?ume Partnership Value & benefits to
o~ ‘ Area citizens & society

NASA and Research Partners Agencies with Decision Support Tools

... [o enable timely and affordable delivery of Earth
Science data and information to users
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NMA Applied Science Projects in Hydrology

Improved Streamflow Forecasts

Infusing NASA Science & Technology
to Improve Streamflow Forecasts

Objective: Use remotely sensed cloud cover, and surface
temperature data to estimate evapotranspiration, which
was ingested into NOAA hydrologic models to improve
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Improved Water Management

Infusing NASA Science & Technology

to Improve Water Management

Objective: Use precipitation estimates from NEXRAD

Water Supply
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PRECIP

(MSFC)

River || MoDIs-
Discharge/ SNOTEL SWE
(JPL/DFO) || (JPL)

VL

Agricultural Water Demand

NREP SHEELS ET
PE
(MgFC)ClP and SOILW

(MSFC)

‘Water Supply and Flood
Risk Forecasting (JPL)

v L

CDX (JPL)

CA DWR/ Water
Districts

' j
| TOPS - CDXIT

Integration J

N4

TOPS
(ARC)

¥

ET / soil moisture /
irrigation demand

v

CIMIS DSS/ CADWR /

Ag. Producers

‘\ S Virtual Center - |
1 Integrated Data '

. Distribution .~

/




Improved Streamflow with Better Precipitation

Infusing NASA Science & Technology to Customer: Tennessee Valley Authority
Improve Operational Hydrologic Forecasts

NEARAD Rainfall Estirmzition Processing Sysiarg) CURRENT TVA
(NREPS) Lumped inflow-model relies
' on coarse gauge net

|

NSSTC Transition of Radar and
QPE Research to operations

|

FUTURE TVA

ality &ontr
AIse reJn;ovaI

Quality radar-based QPE that
reduces gauge costs; basis for

distributed model
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Improved Operational Weather Forecasts

Infusing NASA Science & Technology to Improve Operational Weather Forecast

Mission:

Apply NASA measurement systems and unique Earth

science research to improve the accuracy of short-term
(0-24 hr) weather prediction at the regional and local
scale

e conduct focused research
¢ evaluate in “testbed” mode F 4 - —
e transition priori 'broducts to WFOs

Enc

eApply real-time data from NASA
climate satellites such as Terra, Aqua,
and CloudSat to weather forecast
problems

e NASA satellites are prototypes for
future NOAA satellites

Short-term Prediction Research and Transition (SPoRT)
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Summary

Mission:

To improve scientific understanding of the Earth's global
water cycle and other major weather and climate processes,
to assess the interaction between Earth's weather and
climate systems and human activity as it relates to regional S Tty e S
and global weather and climate variability, and to apply this NSST_C National Space Science
scientific knowledge to specific issues of concern to decision- * and Technology Center
makers and the general scientific community. ~

Core Competencies
Who We Serve: D

Governmental and nor |
- with global to .,

Research

— Surface hydrology

- Meteorological processes
Atmospheric electricity
Climate dynamics & variability

Applications

e . Water management
. Public health

Research to operations
Application specific solutions

\_ J
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