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SMAP Data Product Status

Products in boldface are or will be in routine operational production

Product Description Gridding (Resolution) Data Type
L1A Radiometer Radiometer Data in Time Order - 12 hrs
L1A Radar Radar Data in Time Order 12 hrs
L1B TB Radiometer T g in Time Order (36 x 47 km) 12 hrs
L1B SO LoRes Low Resol ut jioTime@Qrded ar 0 (5 x 30 km) 12 hrs Instrument Data
L1C SO HiRes Hi gh Resol ujonBASE®@a.ar 0 1km (17 3 km) 12 hrs
L1C_TB Radiometer T 5 on EASE Grid 2.0 36 km 12 hrs
L1C TB E (°) Radiometer T ; on EASE Grid 2.0 (Enhanced) 9 km 12 hrs
L2 SM_A Soil Moisture (Radar) 3 km 24 hrs
L2_SM_P Soil Moisture (Radiometer) 36 km 24 hrs _
L2 SM P E (") Soil Moisture (Radiometer, Enhanced) 9 km 24 hrs S&?ﬁgzﬁ;a
L2 SM_AP Soil Moisture (Radar + Radiometer) 9 km 24 hrs
L2 SM_SP (* ") Soil Moisture (Sentinel Radar + Radiometer) 3 km Best effort
L3 FT A Freeze/Thaw State (Radar) 3 km 50 hrs
L3 FT_P Freeze/Thaw State (Radiometer) 36 km 50 hrs
L3 FT P E(") Freeze/Thaw State (Radiometer, Enhanced) 9 km 50 hrs _
L3 SM_A Soil Moisture (Radar) 3 km 50 hrs (Diicl:;eggaggts?te)
L3 SM_P Soil Moisture (Radiometer) 36 km 50 hrs
L3 SM P E (") Soil Moisture (Radiometer, Enhanced) 9 km 50 hrs
L3 SM_AP Soil Moisture (Radar + Radiometer) 9 km 50 hrs
L4 SM Soil Moisture (Surface and Root Zone) 9 km 7 days Science
L4 C Carbon Net Ecosystem Exchange (NEE) 9 km 14 days Value-Added

~ Radiometer-based enhanced products were released in Dec 2016
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SMAP Radiometer Data Product

A SMAP: Soil Moisture Active Passive

i

L-band (1.4 GHz) radar and radiometer for global mapping of soil moisture and F/T state
Radiometer in good health, though radar stopped working in July 2015

On orbit since Jan 31, 2015, returning more than 2 years of radiometer data

Soil moisture retrieval accuracy reached 0.04 m3/m3 (ubRMSE) over non-frozen land surfaces
that are free of excessive snow, ice, mountainous terrain, and dense vegetation coverage

Recent releases in December, 2016:
-  SPL2SMP_E (verison 1): Enhanced 9 km passive soil moisture product
- SPL2SMP (version 4): Standard 36 km passive soil moisture product (both AM & PM)

- Product and documentation available on https://nsidc.org/data/smap/data versions
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https://nsidc.org/data/smap/data_versions

Enhanced Passive Soil Moisture Product

A Ein SPL2SMP_E:
E An enhanced version of standard SPL2SMP
[a] finer grid resolutionianal ogy: go from SD to HD in TV
[b] native resolution i comparable to SMAP radiometer FOV
A Achieve finer grid resolution through

> Backus-Gilbert optimal interpolation on 9 km EASE Grid 2.0 (three projections)

A Same inversion algorithms and ancillary data as L2/3_SM_P

Enhanced Product Standard Product
Grid Posting 9 km 36 km
Ancillary Data Grid Posting 3 km 3 km
Contributing Inversion  Domain 33 km 36 km
LTDN / LTAN 6:00 am and 6:00 pm 6:00 am and 6:00 pm
Granularity Half orbit Half orbit
Primary Input Enhanced 9 km L1C TB E Standard 36 km L1C_TB
Baseline Algorithm V-pol Single Channel Algorithm V-pol Single Channel Algorithm
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Enhanced Passive Soil Moisture Product

soil moisture mapping during the 2016 Louisiana flood

Enhanced SMAP Standard SMAP
Passive Soil Moisture Product Passive Soil Moisture Product

(9 km grid resolution) (36 km grid resolution)
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Enhanced Passive Soil Moisture Product

soil moisture variability along transect
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Enhanced Passive Soil Moisture Product

soil moisture variability along transect

The enhanced product displays more visible spatial features than the standard product.
An example is shown in the highlighted area where the enhanced product captures a peak
but the standard product doesnot .

L2 SM_P_E crop

L2 SM_P crop

o
N
n

045 -

ool —L2_SM_P
oo H —L2 SM P E _|

0.00 [ | | | | | | | | | |
500 205 210 215 520 925 530 535 240 245 550 D95

EASE Grid 36 km column index

SMAP Canada Workshop 6 Ontario, Canada 6 May 16-17, 2017

SMAP soil moisture estimate [m3fm3]
= o O
[ e Ry e |
L R o |
| |




Validation Strategy

3 km
36 km 3 km
[ 33km |

= L2SMP_E

Contributing
Domain is 33 km
S
X 9 km

A L2SMP_E data posted on 9 km EASE Grid 2.0 (black box)
A Assessed at 33 km scale (red box) to match SMAP radiometer FOV (blue box) as much as possible

A Individual CVS in situ data rescaled to accommodate these dimensions
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Part 1. Assessment of L2SMP_E

in situ data from core validation sites

Core Validation Sites

CVS Name Site PI Area Climate Regime IGBP Land Cover
Walnut Gulch 12 M. Cosh USA (Arizona) Arid Shrub open
Reynolds Creek?!2 M. Cosh USA (Idaho) Arid Grasslands
Fort Cobb12 M. Cosh USA (Oklahoma) Temperate Grasslands
Little Washita 12 M. Cosh USA (Oklahoma) Temperate Grasslands
South Fork 1.2 M. Cosh USA (lowa) Cold Croplands
Little River12 M. Cosh USA (Georgia) Temperate Cropland/natural mosaic
TXSON12 T. Caldwell USA (Texas) Temperate Grasslands
Kenaston 12 A. Berg Canada Cold Croplands
Carman 1.2 H. McNairn Canada Cold Croplands
Monte Buey?!? M. Thibeault Argentina Arid Croplands
REMEDHUS!?2 J. Martinez Spain Temperate Croplands
Valencia 2 E. Lopez-Baeza Spain Arid Woody Savannas
Twente! Z.Su Netherlands Cold Cropland/natural mosaic
HOBE?'?2 F. Udall Denmark Temperate Croplands
MAHASRI?! J. Asanuma Mongolia Cold Grasslands
Yanco 12 J. Walker Australia Arid Croplands
1=CVSusedinL2 SM _PandL2 SM_P_E assessment
2=CVSusedin L2 _SM _P_E assessment at 9 km
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Part 1: Assessment of L2ZSMP_E

in situ data from core validation sites
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A Overall SMAP retrieval compares well with in situ data scaled to match satellite FOV

A Certain sites (e.g. Little River) exhibit moderate bias despite good correlation

A SCA-V delivers the best performance
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