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1 DATA DESCRIPTION

1.1 Parameters

Surface soil moisture

1.2 File Information

1.2.1 Format

Level-2B soil moisture data consist of point data in Hierarchical Data Format - Earth Observing
System5 (HDF-EOS5) format where the resulting grid is in a table format rather than a grid that
image processing programs can easily visualize. Files contain core metadata, product-specific
attributes, and data fields. The data fields are summarized in Tables 2 which use the data types in

Table 1 in the field descriptions:

Table 1. Data Types

Notation | Description

Float64: | 64-bit (8-byte) floating-point integer

Float32: | 32-bit (4-byte) floating-point integer
Int32: 32-bit (4-byte) signed integer

Note: The number of records per granule depends on the number of gridded points over land.

Table 2.Data Fields

Field Name Data Description Units Fill
Type Value
Time Float64 | Scan start time in Seconds | n/a

International Atomic Time in
seconds with 01 January
1993 00:00:00 as the zero
base (TAI93).

Latitude Float6é4 | Latitude of the center of a 25- | degrees | 99/98
km EASEv1-Grid cell (-90.0
to 90.0)

Longitude Float64 | Longitude of the center of a degrees | 999/
25-km EASEV1-Grid cell (- 998
180.0 to 180.0)

RowlIndex Int32 EASE-Grid row index (1-586) | n/a -9999

Columnindex Int32 EASE-Grid column index (O- n/a -9999
1382)
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Field Name Data Description Units Fill
Type Value
TBH10r2* Float32 | 10.7 GHz H-polarized K -9999
brightness temperature (TB)
TBV10r2 Float32 | 10.7 GHz V-polarized TB K -9999
TBH18r2 Float32 | 18.7 GHz H-polarized TB K -9999
TBV18r2 Float32 | 18.7 GHz V-polarized TB K -9999
TBH23r2 Float32 | 23.8 GHz H-polarized TB K -9999
TBV23r2 Float32 | 23.8 GHz V-polarized TB K -9999
TBH36r2 Float32 | 36.5 GHz H-polarized TB K -9999
TBV36r2 Float32 | 36.5 GHz V-polarized TB K -9999
TBH89r2 Float32 | 89.0 GHz H-polarized TB K -9999
TBV89r2 Float32 | 89.0 GHz V-polarized TB K -9999
VegetationRoughnessNPD Float32 | Vegetation roughness n/a -9999
SoilMoistureNPD Float32 | Soil moisture as determined cm3/cm3 | -9999
by the NPD algorithm
RetrievalQualityFlagNPD Int32 Value: 0= valid retrieval, 1= n/a -9999
invalid retrieval
SoilMoistureSCA Float32 | Soil moisture as determined cm3/cm3 | -9999
by the SCA algorithm,
measured in volume fraction
of water/soil
RetrievalQualityFlagSCA Int32 Value: 0= valid retrieval, 1= n/a -9999
invalid retrieval
FlagCountAllISamples** Int32 Number of TB footprints n/a n/a
FlagCountGoodSamples Int32 Number of good TB footprints | n/a n/a
FlagCountRFI Int32 Number of RFI contaminated n/a n/a
TB footprints
FlagCountinvalidTBRange Int32 Number of out of range TB n/a n/a
footprints
FlagCountWater Int32 Number of TB footprints over | n/a n/a
water
FlagCountlce Int32 Number of TB footprints over | n/a n/a
ice
FlagCountSnow Int32 Number of TB footprints over | n/a n/a
snow
FlagCountFrozenGround Int32 Number of TB footprints over | n/a n/a
frozen ground
FlagCountRain Int32 Number of TB footprints over | n/a n/a
rain
Page 3 of 10

National Snow and Ice Data Center
nsidc.org


https://nsidc.org/

USER GUIDE: AMSR-E/AMSR2 Unified L2B Half-Orbit 25 km EASE-Grid Surface Soil Moisture, Version 1

Field Name Data Description Units Fill
Type Value

FlagCountWetland Int32 Number of TB footprints over | n/a n/a
wetland

FlagCountUrban Int32 Number of TB footprints over | n/a n/a
an urban area

FlagCountLow2ModerateVWC | Int32 Number of TB footprints over | n/a n/a
low to moderate vegetation
water content

FlagCountDenseVWC Int32 Number of TB footprints over | n/a n/a
dense vegetation water
content

FlagCountMissingSoilTexture Int32 Numberof TB footprints over n/a n/a
missing soil texture data

FlagCountMissingNDVI Int32 Number of TB footprints over | n/a n/a
missing NDVI data

*All gridded Brightness Temperatures are derived from the JAXA L1R Resolution 2 (resolution of
the 10 GHz channels) TB data.

**All SCA flag values are related to pixels initially identified as land. All SCA flag values are per grid
cell.

1.2.2 Sample Data Record

mcmmmn NPD and SCA Outpu Fields _at_/HDFEQS/POINTS/AMSR-2 Level 2 Land Data/Data/ (AMSR_U2_L2_Land_801_201701081802_Ahe5 in a E
Table
0-based
l |
Lattude Columnind..| TBH10r2 | TBV1O0r2 | TBH18r2 | TBV18r2 wnzm TBV23r2 | TBH36r2 | TBV36r2 | TBH89r2 | TBVS9r2 |Vegetation. .SolMoistur.. RetrievalQ..]SolMoistur..|RetrievalQ... FlagCount...| FlagCount... F
153075~ 421 1243.75728 |268.01718 |757.36484 27386014 [267.2442_[275.9672 §273,78516 12,0583344 [0.1732648 [0 0.097797..J0 2 7 -
155134 421 1239.2238 126405014 (252.38881 |268.9142 )zomrsu 27185968 1262.02567 [270.6167_[259.33017 [264,49094 2.1617298 [0.166353...10 0.1040302 [0 12 7
-15.72134 421 1233.53246 1260.03085 1247.70685 126594214 (257.8 __|269.58844 [258.80115 |268.3515_|256.80164 |262.49774 |1.9321346 10.176777...10 0.106567...0 3 3
159174 421 1230.91959 1258.90216 [245.60225 |265.46445 [256.71542 | 60.21472 |265.1605_|1.7155876 10.183687...J0 0.107128..J0 e 6
421 [230.4432_1258.04767 1245.35782 1265.1352_[256.2 011142790 s 8
Slessss 421 122837393 (25777478 |243.04631 |264.48996 |253.90616 Tea sa0r [23678543 (260 3011 ? i 0.107254..J0 3 6
-16.5196. 421 122931561 (260.3498 [244.24947 |265.97415 254.5438_|269.71964 [257.4975 |270.22632 |266.98206 |272.41345 |1.7427158 (0.163072...10 o 0 4 o
£16.7195. 421 1230.111181261.03314 1244.27965 [266.1263_1254.11441 1269 4664 |257.2061 269.50357 [266.7883 127193652 [1.6691456 0.152053...0 o ] 3
421 [234.43907 262.28668 1245.95782 'zes $10351254.8908_1763.54847 1257.38736 [268.73032 [267.39944 [272.1367 .0 I} 3
1 [822[272.9993 1288 21625 1278.34326 | 85.046_|290.0805 |280.87283 o 3 3
8 76. z 1422 {0 12 {12 i
943 |-70.27984 [238 422 I ] ] 88, o 14 14
10.706432 |-70.28505 (239 422 765767 [o8s 31234 (389 35715 288 2458 [390-0799% 287 030361289-37798 287 8102 [288.4536 I o 2 12
10.510265 |-70.28711 [240 422 |282.58798 287.55463 1284, nws\zss 50735 1287.3403 [289.15555 [285.59113 [287.91824 [265.9362_[286.73013 |2.1129742 [0.1297563 [0 .J0 14 14
10.310085 |-70.28441 [241 422 1279.29083 (28977777 00406 287.42496 1291.29794 [285.04297 [290.69473 [286.53876 [288.3195_11.73662__0.118073..10 o 13 13
0.6681 |287.3892 |291.1272 |264.90106290.53787 [287.21063 |288.6283 o o 11 T 0
8.23938 [287.16747 (288.52325 (285.1355_|286.95197 |284.46298 |28 o 12 12 L]
281.43912 (283.89478 284.13715 (280.3851 (28167432 [276.69966 177 84827 o 13 11 =
278.5307 |280.99585 281.34543 [277.43472 |278.74756 (273.5097 bszss l0.0 o |12 6
28134003 [277.86002 (27913004 [275 Jo_ 99990 11 1 1z 1
-9999.0 -9999.0 |- -9999.0 |-9999 | 9995 11 o
286.15 zerrr zes }SOOI [285.72998 | -9999.0 |1 299990 1 i1 1
7 286. 78 287.858 .20007 |2 01648330 0.089278..0 11 &
1288.76282 ?zaa o312 1 290.61033 ‘zu L7 1ees 7307 2R 21355 [288.93967 0.188632...10 0.026692...0 11 11
2905532 1289.3502 290.59967(292.03723 289 6868 |291.84256 1289.2423 289.48407 526 10.189590...10 0.009999..0 12 12
1 290.605 0.196845...J0 o 9..10 11 11
02289.9 88,9164 (2 sss4297 0.183253...10 0 o 1 11
7.730C 7 289.77072 [288.9: 2 68983 0.184790...10 0.093007...)0 11 11
7532102 |-70.28078 (2815804 (28790366 [263.97314789.65672 288 91607 29074268 [186 9617 (285 sms[msm 1288802673 3039025 10206480-0 0.085830.:10 it 10
Z3443635 -70.28722 5o 422 1282.84674 (288.68555 (28661792 |290.69626 289.3104 |291.16702 [287.81122 |290.528 |288.2857 1289.23264 12.5086384 [0.214180...10 0.066697.../0 hz 12
5..7.154127¢ 422 1284.00208 [289.26816 Izu 3325 [291.09903 [289.60605 [291.17932 [288.1468 |290.53165 |268.01587 288.84634 12.4032574 10.2167292 [0 0.044942.../0 i) 9
6.948115 3 422 128609216 1290.77197 [288.4931 202121 _[289.86682 291 17654 (26873788 (29060916 [286.87244 |287.4927 11.9298744 10.222606..0 0.010573..0 m 11
l6.7460527 |- 70 28014 [259 422 |284.07513 129233167 |289.94043 [293.6858 292.8516 |291.22995 [293.11795 |288.90524 |289.3686 5.1466656 10.317923...10 0.029682...10 10 10
6.5524254 |-70.27482 (260 422 278.618561290.00436 12874862 _1292.854951290.352841292.812471290.13226 1293.124151289.3078_[290.03172[s.77227_R037197..0 0.090596.../0 1o 10
6354125 |-70.27716 261 422 273.51706 287.301181283.8796 1290783371288 63956 [291.61658 [287.13287 [291.42136 1288.94263 1289.77817 14.298073_0.294823...0 0.137481..0 i1 11
6.166999 262 a2z 1265.22433 1284.2651 _|277.8998_1288.45966 285.8741 [290.34 28288757 [289.35153 [288.23697 [289.63803 |3.4975662 10.2848236 10 0.189870...[0 s 9 q
5966118 263 422 1265.00153 1286.34195 (278.20596 |289.77832 |286.12445 [290.79938 28362454 [290.24927 287.93793 1289.51877 13.582161 10.281740...0 0.157451..0 I 11
l5.776165 264 422 1269.1712 1267.20734 [281.6438_|290.5131 |287.60873 |291.2181 |286.48148 291.30627 |288.01196 [289.22528 14.297451_[0.230108..J0 0.1360549 [0 0] 9 q
5.5647306|-70.28281 265 422 1268.16504 284,885 __279.03806 [288.05954 285.8595 [289.8132 |282.9326_|288.8566 _|287.7545 |289.16162 [3.713234 0.223717...0 0.147347..00 6] s e
v 1 i

Figure 1. Sample of some data fields for Soil Moisture

1.2.3 File Contents

Each half-orbit granule is on the average 1.8 MB. The actual size depends on the number of

gridded points over land. The volume of the data set is ~11.9 MB/day.
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1.2.4 Naming Convention

This section explains the file naming convention used for this product with an example. The date

and time correspond to the first scan of the granule.

Example file name: AMSR_U2 |2 Land_B02 201610260414 D.h5
AMSR_Ui_L2 Land_X##_yyyymmddhhmm_f.he5

Refer to Table 3 for the valid values for the file name variables listed above.

Table 3. Valid Values for the File Name Variables

Variable | Description

AMSR Satellite sensor

Ui Indicates the sensor used (i=2 for AMSR2)

L2 Level-2 data

X Product Maturity Code (Refer to Table 4 for valid values.)
#it version number

yyyy four-digit year

mm two-digit month

dd two-digit day

hh hour, listed in UTC time, of first scan in the file

mm minute, listed in UTC time, of first scan in the file

f orbit direction flag (A = ascending, D = descending)
heb5 HDF-EOS5 data format

National Snow and Ice Data Center Page 5 of 10
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Table 4. Valid Values for the Product Maturity Code

Product Description

Maturity

Code

P Preliminary - refers to non-standard, near-real-time data available from NSIDC.

These data are only available for a limited time until the corresponding standard
product is ingested at NSIDC.

B Beta - indicates a developing algorithm with updates anticipated.

T Transitional - period between beta and validated where the product is past the
beta stage, but not quite ready for validation. This is where the algorithm
matures and stabilizes.

\ Validated - products are upgraded to Validated once the algorithm is verified by
the algorithm team and validated by the validation teams. Validated products
have an associated validation stage. Refer to Table 5 for a description of the
stages.

1.3 Spatial Information

1.3.1 Coverage

Coverage is global between 89.24° N and 89.24° S, except for snow-covered and densely-
vegetated areas. See AMSR-E Pole Hole page for a description of holes that occur at the North
and South Poles. The swath width is 1450 km. The flowing map shows the typical coverage of a

single granule.

2016-10-27T08: oy L e

Figure 2. Spatial Coverage for Oct. 27, 2016
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1.3.2 Resolution

Input brightness temperature data for all channels are resampled to a global cylindrical 25 km
EASE-Grid cell spacing and have an effective spatial resolution of approximately 48 km (resolution
of the 10.7 GHz channel).

1.3.3 Geolocation

The projection is EASE-Grid.

1.3.3.1 Grid Description

Level-1R brightness temperatures are resampled to a global cylindrical EASE-Grid (1383 columns
by 586 rows) with a nominal grid spacing of 25 km (true at 30° S). The data consist of HDF-EOS
point data where the resulting grid is in table format, rather than a grid that image processing
programs can easily visualize. In the case of the Level-2R soil moisture data, each geophysical

variable value has a corresponding EASE-Grid row and column index.

Please refer to EASE-Grid for more information on related products and tools.

Temporal Information

1.4.1 Coverage

Temporal coverage is July 02, 2012 to present for AMSR2 data.

1.4.2 Resolution

Each swath spans approximately 50 minutes. The data sampling interval is 2.6 msec per sample
for the 6.9 GHz to 36.5 GHz channels, and 1.3 msec for the 89.0 GHz channel. A full scan takes
approximately 1.5 seconds. Both AMSR-E and AMSR2 collect 243 data points per scan for the 6.9
GHz to 36.5 GHz channels, and 486 data points for the 89.0 GHz channel.

2 DATA ACQUISITION AND PROCESSING

NOTE: Backprocessing of the AMSR-E and AMSR2 data is ongoing. Forward processing continues for
the AMSR2 data.
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2.1 Acquisition

The AMSR-U data consists of resampled L1R brightness temperatures, geolocation information,

metadata, quality assessment flags, and ancillary data from two sensors: AMSR-E and AMSR2.

2.2 Processing

Processing of the AMSR-E/AMSR2 Unified data set includes both an updated Normalized
Polarization Difference (NPD) algorithm and the first standard Single Channel Algorithm (SCA).
NPD and SCA codes are integrated together to create consistent AMSR-E and AMSR2 soil
moisture products. Due to radio frequency interference (RFI) observed in the C-band, both
algorithms use X-band observations to derive the soil moisture product. For more information
regarding these two algorithms, please see AMSR2 Global Soil Moisture Retrievals Using the
Normalized Polarization Difference (NPD) Algorithm and Single Channel Algorithm (SCA).

2.2.1 NPD Algorithm

The foundation of this algorithm is the use of the Microwave Polarization Difference Index (MPDI),
which uses normalized polarization differences of the AMSR channel TB. Normalized polarization
difference is the difference between the vertical and horizontal TB at a given frequency divided by
their sum. The MPDI can be approximated in a form that is independent of surface temperature
and has separable soil moisture and vegetation dependencies. See Njoku and Chan 2006 and
ATBD referenced above for a more detailed explanation. Also, refer to Njoku et al. (2004) for an

assessment of calibration biases over land, and methods used to correct these biases.

2.2.2 SCA Algorithm

The SCA approach uses horizontally polarized (h-pol) TB observations from the lowest frequency
channel available (in this case, 10.7 GHz) due to its highest sensitivity to soil moisture
observations. The SCA approach is based on the simplified radiative transfer model developed
under the assumption of minimal atmospheric contribution and equal canopy and soil temperature
(Jackson 1993). The SCA is applied to the individual AMSR-E footprint TB observations (L2) to

produce a swath-based time-order product.

In the SCA approach, TBs are converted to emissivity using a surrogate for the effective physical
temperature (T) of the emitting layer. The derived emissivity (eobs) is corrected for vegetation and
surface roughness to obtain the smooth soil emissivity (esmooth). At this point, the Fresnel
equation is used to determine the dielectric constant of the soil-water mixture (k). As a last step, the
AMSR-E SCA uses Wang and Schmugge (1980) dielectric mixing model to estimate soil moisture
(SM). For more detailed information, refer to the ATBD mentioned above.
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2.2.3 Processing Steps

AMSR-U consists of the completed AMSR-E dataset and the ongoing AMSR2 dataset, processed
using the JAXA L1R as input and joint algorithms (NPD and SCA) for processing. All L1R input
data is ingested via internet transfer to the Science Investigator-led Processing System (SIPS) at
the Global Hydrology Resource Center Distributed Active Archive Center (GHRC). A granule is
defined as one-half of one orbit, the division being at the poles, so that a granule is descending
(North Pole to South Pole) or ascending (South Pole to North Pole). There are approximately 29
Level 1R granules per day. The AMSR-U Level 2B land product is generated at the AMSR SIPS
and includes metadata and browse imagery. These data are re-mapped to a 25 km Equal-Area
Scalable Earth Grid (EASE-Grid). Each granule is stored in HDF-EOS5 format. More information is

forthcoming.

2.3 Quality, Errors, and Limitations

Each HDF-EOS file contains core metadata with Quality Assessment (QA) metadata flags,
RetrievalQualityFlagNPD and RetrievalQualityFlagSCA, that are set by the SIPS-GHRC prior to
delivery to NSIDC. A separate metadata file (.xml file extension) is also delivered to NSIDC with the
HDF-EQOS file; it contains the same information as the core metadata. Three levels of QA are
conducted with the AMSR-E Level 2: automatic, operational, and science QA. If a product does not
fail QA, it is ready to be used for higher-level-processing, browse generation, active science QA,
archive, and distribution. If a granule fails QA, SIPS does not send the granule to NSIDC until it is

reprocessed (Conway 2002).

2.4 Instrumentation

2.4.1 Description

For detailed descriptions of the AMSR-E and AMSR2 instruments, refer to the AMSR-E Instrument

Description and AMSR2 Channel Specification and Products respectively.

3 VERSION HISTORY

See AMSR Unified | Version History for a summary of algorithm changes since the start of mission.
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