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List of AMSR2 standard products ~ VN
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Target Area patia Release Accuracy Standard Accuracy Validation Result Latest Version
Resolution
Brightness Global 5-50 km +1.5K +1.5K SEL K
Temperature

Total Precipitable Global, 15 km +3.5 kg/m? +3.5 kg/m? 1.5 kg/m? 2.1

Water over ocean
.. G|0ba|, + 2 I 2 2

Cloud Liquid Water 15 km 10.10 kg/m #0.05 kg/m 0.04 kg/m 2.2

over ocean
lobal Ocean Ocean Ocean
orecioitat G°ba'ld - +50% +50% 48% 2.1
recipitation except co m =) Lerid Land >3.0
latitudes +120% +120% 86%
Sea Surface Global, 50 km +08° C +05° C 046° C 42101

Temperature over ocean -> 4.

St shree Bilne Global, 15 km +1.5m/s +1.0 m/s 0.96 m/s 4.0
speed over ocean

Sea Ice . Polar region, 15 km +10% +10% 9% 30
Concentration over ocean

Snow Depth Land 30 km +20cm +20cm 18 cm 2.1

Soil Moisture Land 50km +10% +10% 4%vol 3.0
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List of AMSR2 research products
“

All-weather Sea surface Wind

speed Ocean 60 km =7 m/s +4.07 m/s Released
o i . (o] [e]
10 GHz Sea Surface Temperature Ocean 30 km 08" C iggg ° g g” rang(e:% Released
Multi-band Sea Surface +nea° + 0
Temperature Ocean 30-50 km 08" C +047° C Released
land over the ; ; .
Soil moisture and vegetation continents of Soil rjrlosl‘;ture.
water content by land assimilation ) 25 km v 2 - Developing
model Africa and egetatlgLn water content:
) 1 kg/m?
Australia
Forgst Forgst
Land Surface Temperature Land 15 km £33 C =3 C Released
Gl Non-dense Vegetatlon Non-dense Vegetatlon
+4° C +4° C
Vegetation Water Content Land 10 km +1 kg/m? - Developing
High-resolution Sea Ice Ocean at high i 4 Released
concentration latitudes 5 km +15% +15% in FY2021
Okhotsk Sea 88.3-97.8%
Thin Sea Ice detection Bering Sea 15 km 80% (Okhotsk, Bering Sea, Released
Hudson Bay Hudson Bay)
Sea Ice Motion vector Oclea.n a(; Al 50 km +6cm/s - I::Iea:e
ALIEEs -> Dr. Yoshizawa wi validation r n'DA
Total Precipitable Water over land Land 15 km +6.5 kg/m? v:\;ISSonde 348 ﬁg/mz Released
. Polar region, Thin solid ice: =10 cm .
Sea Ice Thickness (< 20 cm) over ocean 15 km Frazil ice: &3 cm - Developing
Sea Ice Thickness (>= 20 cm) Pl o 15 km +=20cm - Developing
over ocean
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Summary of the HSI algorithm and validation method- - &&

Algorithm developer
Prof. Georg Heygster (University of Bremen)

Algorithm overview
High resolution sea ice concentration product detects the ratio of the sea ice area in each pixel
with 5 km spatial resolution mainly using the 89 GHz vertical and horizontal polarization
brightness temperature based on the characteristics of the brightness temperature and its
polarization difference.

Validation method
Sea ice concentration was compared with detected by Aqua/MODIS visible reflectance
(Band1: 620-670 nm, Band3: 459-479 nm, band4: 545-565 nm) data in the sun-lit area.

GCOM-W1 AMSR2 2013/05/08 Descending GCOM-W1 AMSR2 2013/05/08 Descending

Target Accuracy Sea Ice Congentration (V2.00) 0- 100[% Sea Ice Concentration (V2.00) 0- 100(%

RMSE:15% D2014.1.6 2013.8.6
22014.5.22-24 22013.8.14
32014.6.10 32013.8.15
@2014.6.14 @2013.8.16

©2014.6.21 ©2013.12.11
©2014.3.30
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Validation result (Northern Hemisphere) © = ¢ &&

89 GHz A-horn 89 GHz B-horn
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Validation result (RMSE) Target Accuracy

NH A-horn:15.41% 0
NH B-horn:15.23% e

Achieved the target accuracy in the Northern Hemisphere validation
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Validation result (Southern Hemisphere) © = =%

89GHz A-horn 89GHz B-horn
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Validation result (RMSE) Target Accuracy

SH A-horn:36.62% o
SH B-horn:38.17% 15%

Algorithm revise and parameter tune-up is on going to achieve the target accuracy
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Target Area Expansion

We focused on the only Arctic sea in the initially algorithm development phase,
however in the publish phase, we expanded the target area to 43N including
Okhotsk sea.

2016.03.16 Range: 90ON-50N 2016.03.16 Range: 90ON-43N

E
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FY2021, we have released in public the HSI product
as a research product focused on Northern Hemisphere
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Revision of AMSR2 PRC & SST products

JAXA/EORC
GCOM-W research group

2022.01.17
The Joint Pl Meeting of JAXA Earth Observation Mission FY2021
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Major Version Up of AMSR2 @
Precipitation product (PRC) to V3

The PRC product is now available in Ver. 2.1 (updated on March 2015).

Improvements of the AMSR2 PRC V3 algorithm

NOAA Autosnow data (sea ice and snow cover information) was added to the

reference data.

— As aresult, the range limitation of the estimated area (less than 60 degrees latitude) has been removed.
(already introduced in GSMaP V04)

Based on the relationship between the scattering bias of the conventional
GSMaP algorithm and the precipitation characteristics observed by the DPR, the

following improvements were implemented.

— Theindex of the Frozen Precipitation Depth (FPD) is calculated from the temperature lapse rate and relative
humidity in the middle and lower troposphere. This index is used to vary the precipitation profile and the
density of solid precipitation particles in the forward calculation part. (already introduced in GMI V05 (GSMaP
V05))

— In the retrieval part, the FPD and the ratio of Convective Precipitation (ratioCP) per pixel are estimated using
ground precipitation intensity, non-uniformity of precipitation estimated from brightness temperature, and
polarization difference at 89 GHz. These index and the surface temperature are used to statistically correct the
scattering retrieval values. (Newly developed in AMSR2 V05, not yet introduced in GSMaP V05)

The Joint Pl Meeting of JAXA Earth Observation
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Validation method

 Validation method

— Simultaneous observation by GPM Dual-frequency Precipitation Radar
(DPR) and AMSR2 are averaged in 50 km spatial resolution, and the
relative error (ratio of RMSE against average rain rate) is calculated.

* Comparison of surface rain rate estimated by AMSR2 and DPR when orbit crossing time
difference of the GCOM-W and TRMM satellites is within 10 minutes.(Only the 100km width of
the nadir is used, which is less affected by DPR sidelobe clutter.)

* Only the match-up data for which both DPR and AMSR2 are between 0 mm/h and 20.5 mm/h
are used.

— For each of AMSR2 and DPR, the monthly mean of the 0.5-degree grid
are calculated respectively, and the zonal mean are compared using
the grid where the both of AMSR2 and DPR data exist.

— Period: July and October 2014, January and April 2015

The Joint Pl Meeting of JAXA Earth Observation
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AMSR2 Precipitation (mm/h)

Relative Error (%)

Results of Matchup with DPR ~

Ver.2
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Comparison of monthly zonal mean with DPR (land 89A, January 20
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Validation result & Future work

 The accuracy of AMSR2 PRC Ver.3 has been slightly improved compared to
Ver.2 for both sea and land. In particular, the estimation of weak rainfall,

such as overestimation over land at mid-high latitudes, has been greatly
improved.

 The major upgrade of PRC(V3) was approved.

— The past data will be reprocessed.

— The evaluation period will be extended as much as possible before the release of PRC
(V3), and a comparison with PR VO7 will be also conducted.

— We will coordinate with GPM group to introduce the revision of AMSR2 V3 algorithm as
the minor revision of GPM/GSMaP VO05.

The Joint Pl Meeting of JAXA Earth Observation

) N Y GIOM XA 14
e ol CmeObservationtissen



P

Minor Version Up of AMSR2 -
Sea Surface Temperature (SST)

The SST product is now available in Ver. 4.0 (updated on October 2020).

A downward trend in AMSR2 6 GHz SST has been observed in the Northern
Hemisphere low latitude region (10N-40N) since the end of 2019 .It has been

noted by users. However, the 10 GHz SST and multi-band SST have not been
affected.

AMSR2 SST(V4 06G) - iQuam V2.1 Bias & RMSE(AIl_term M7)
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GCOM-W Validation Web:https://suzaku.eorc.jaxa.ip/cgi-bin/gcomw/validation/scomw vakaaHon sstil.cgi

Improvements of the Ver 4.1 SST algorithm

Refinement of land surface radiation calculations.
Calculation of sea surface temperature in high wind areas
Change in atmospheric correction

Changing the correction of the brightness temperature trend
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Validation method

Validation method
e Used data:NOAA iQuam Ver.2.1 buoy dataset

. moored, drifting, argo float
* Match-up data from the same buoy is limited to one per hour.

e Matchup condition

* Matchup AMSR2 and buoy data included in NOAA iQuam Ver.2.1 buoy dataset with time
difference within 2 hour and distance less than 30 km.

« AMSR2’s 10 pixels near the buoy are averaged when SSTs are spatially homogeneous
(differences of max and minimum SST is less than 3 degC).

* Period
* January 1, 2020 — September 30, 2021

2021 F EF1EAMSRY ElE@20214F 11
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10N-40N

Global mean
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Validation results (6GHz SST Time Serie

s)

N/~

™ ¢
/7
/7 4

/7~

. /7

AMSR2 6G SST downward trend against buoys at 10° N-40° N is resolved.
The downtrend is resolved in both of Ascending and Descending orbits.
It was confirmed that there was no problem in the comparison of the time series of
the global mean (strong wind = OFF, rainfall = OFF).

AMSR2-iQuam V2.1 SST(V4 06G) Bias & RMSE(All_term MO0)
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AMSR2-iQuam V2.1 SST(V4.1 06G) Bias & RMSE(All_term MO)

N
N\

,/’/

A =

Obs num: 6281.5

0t et 3533 e &

u
Global Change Observation Mission j '

B 210’ 150 -
- ® —_ - -
- £ (@) - -
RMSE=0.43 - 3 @ - RMSE=0.38 =
- o - -
S T 05 il 2 redow ;m—mm FTPTI =
- S 2] - < -
S ‘_Q’E—WWWM“WWW\ ]
- , v - ~y - -
et E £ sl ~a - =
——————— . I T - bias=0.06 ~—————~— "~ :
bias=-0.217] & t0f - ]
= st =
NPT L o 150 i .\ A::"w— "o
2021107 bisc-0.205 2020107 2021/01 2021/07 blac: 0.056
RMSE: 0.430 Year RMSE: 0.379
Obs num: 1679.8 Obs num: 2002.1
...... vipatndete s
AMSR2-iQuam V2.1 SST(V4 06G) Bias & RMSE(ANl_term M) AMSR2-iQuam V2.1 SST(V4.1 06G) Bias & RMSE(AlI_term MO0)
- T T v Jaxr’ 1.5 ! ! ' .
- - ° _ -
- ] g S ro ]
= | RMSE=0.50 1 ¢ 3 RMSE=0.48 -
WMWMWW‘W‘W —:2 n g 0.5 —
- - I7,) - 3
" E - P Ayt conegy e st e = ]
MWWWM = § g:a ool ‘ g
- . . @ - . 3
- bias=-0.05 Jw» £ s os[bias=0.07 E
2 | 5 8 ° U L A W‘” it 3
MWMM ] o) 10 ]
= . L 1 :o -1.5 E L L " - [}
2021107 biss--0.050 2020107 2021/01 2021107 bias. 0,067
RIMSE: 0.495 Year RMSE: 0.476

Observation point volume

Observation point volume



AMSR2(degC)

AMSR2(degC)

Qo T T 40 T
V4 6G V4.16G A
f 10N-40N A+D »f 10N-40N A+D | . -
201 % 20F ]
2_
[+
L . l r
10¢ Correlation: 0.996 The aCCU ra Cy In <§t 10r Correlation: 0.996 ]
F rmse (bias removed) : 0.381 o F rmse (bias removed) : 0.376 1
; rmse: 0.432 1 the ra nge Of O N_ s rmse: 0.380 ]
0f bias: -0.204 o . . or bias: 0.056 3
g Y= 1.005X-0.328 40 N IS 1M p roved . E Y= 0.989X+ 0.310
L plot: 1073363 L plot 1279371
B [ 1 1 A S A e B [ 1 ) A Lo [ S Lo b
-10 0 10 20 30 40 -10 0 10 20 30 40
AMSR2-iQuam V2.1 ssr(v4 06G) (All_term 20200101-20210930 MO) AMSRZ lQuam v2 1 ssr(v4 1 06G) (All term 20200101-20210930 M0)
O ARARARERENARRRARE N AARARERRS T 2 40f ARRRRRRRAAN ARRRAARSY 2
o Global A+D ] 30; GIobaI A+D | F#F
20 . g 20 .
r il .
; The accuracy is g .
e g = e
10: - Correlation: 0.998 < 10¢ %" Correlation: 0.998
E rmse (bias removed) : 0.494 g a | m OSt t h e Sa me g rmse (bias removed) : 0.473 g
[ ;0. L : 0.478
0r ::‘:: -00045377 E for the gIObaI or :’":: 0.066 E
é Y= 0.994X+ 0.051 Com pa rlson . Y= 0.997X+ 0.114
L plot: 3499336 ] ” F | ‘ plot:‘ 4013873I
-10 A T PN SRR . . B o b b b b
0 R 10 2 30 Thg Joint P I\/Ieetl.ng. of JAXA Earth Observatjon 10 20 30 %
PR BUOY(degC) et 2021 o 2 sion FY 202 T ™" BUOY(dedC) i servone
- k - Global Chanae Observation Hission

Validation results (6GHz SST Scatter plot)

AMSR2- lQuam va2.1 SST(V4 06G) (All_ ierm 20200101 20210930 MO)
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Validation results & Future work &

The verification was conducted from January 1, 2020 to September 30,

2021. It was confirmed that the downward trend of 6 GHz SST was
resolved, and the accuracy was not affected.

— The accuracy of 10 GHz SST and multi-band SST was confirmed in the same way.

* The minor upgrade of SST(V4.1) will be approved.

— The past data will be not reprocessed. (We plan to reprocess at next major upgrade.)
— The evaluation period will be extended to all period before the release of SST (V4.1).
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