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SMAP is one of four first-tier missions recommended by the NRC Earth Science Decadal
Survey Report. SMAP will provide global views of Earth’s soil moisture and surface
freeze/thaw state, introducing a new era in hydrologic applications and providing
unprecedented capabilities to investigate the cycling of water, energy and carbon over
global land surfaces. The target launch date for SMAP is March 2013.

SMAP is the first L-band combined active/passive mission providing both high-resolution
and frequent revisit observations

SMAP Mission Architecture

*Orbit:
- Sun-synchronous, 6 am/6pm nodal crossing
- 670 km altitude

Soil moisture and freeze/thaw state are primary environmental
controls on Evaporation and Net Primary Productivity
« Global, high-resolution mapping of L. == & & 2 21 % & % ¢
soil moisture and its freeze/thaw g
state to:

— Link terrestrial water, energy and
carbon cycle processes

Science Objectives:
eInstruments:
-L-band (1.26 GHz) radar
»Polarization: HH, VV, HV
»>SAR mode: 1-3 km resolution (degrades
over center 30% of swath)
>Real-aperture mode: 30 x 6 km resolution
-L-band (1.4 GHz) radiometer
»Polarization: V, H, U
»40 km resolution
- Instrument antenna (shared by radar &
radiometer)
»6-m diameter deployable mesh antenna
»Conical scan at 14.6 rpm
~incidence angle: 40 degrees
o Creating Contiguous 1000 km swath
o Swath and orbit enable 2-3 day revisit

— Estimate global water and
energy fluxes at the land surface
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— Extend weather and climate forecast skill

— Develop improved flood and drought prediction
capability
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Science and Applications
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SMAP Mission Requirements

Delivery of flash-flood
guidance to weather
forecast offices is
dependent on the

Operational Drought Indices Produced by
NOAA and National

NOAA National Weather Service Operational — " N
Flash Flood Guidance (FFG) SMAP mission requirements have been developed from Hydros heritage and

extensive community interaction through science workshops

SMAP will provide
realistic and reliable soil
moisture observations

that will potentially open
anew erain drought
monitoring and
decision-support

Carbon Observatory (OCO)

processes that control land-

dynamics.

Mean growing season onset for
1988 — 2002 derived from
coarse resolution SSM/I data

SMAP will complement the Orbiting

mission by providing important
information on the land surface

atmosphere carbon source/sink

Primary thaw day (DOY)

-4% velumetnic accuracy in top S cm tar
wegetation water content < 5 kg m™;
Hydrometeorology at 10 km;
Hydroclimatology at 40 km

availability of soil Scientific Measurement Reguirements Instrument Functional Requirements Mission
moisture estimates and Functional
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Polarzation: V, H, U, Resolution: 40 km; Relative
accuracy® 15K
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Global, 3-4 day revisit
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CQbseryation over a minimum of three annual
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* Includes precision and calibration stabikly, and antenna effects
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