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» EOS-06 Scatterometer (SCAT-3):

= An advanced version of SCATSAT-1.

= Co-passengers onboard Oceansat-

1) OCM-3 2)SSTM 3) ARGOS

= Nominal mode to be similar as SCATSAT-

1, with few enhancements.

= High resolution mode (5 km x 5 km) as

an experimental feature
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descending node crossing time

HY-26/G

(2022-2027)

6 hour WMO minimum observation cycle requirement. Note: OSCAT and ASCAT
with only 2.5 hour separation shown to have impacts in NWP data assimilation

Source: CEOS /WMO OSCAR database, 08/2018

EOS-06 Scatterometer System Parameters

accuracy

Parameter Inner Beam | Outer Beam

| Spacecraft Altitude 750 km

Frequency 13.51 GHz

Swath / Polarization 1400 km / HH 1800 km / VV

One Way 3dB Foot 29.5km X20km | 38 km X 22 km

Print at Equator

(Azimuth x

Elevation)

Scan Rate 16 rpm

Antenna Diameter ( 1.4 gD

Wind speed range 3to30m/s

Wind direction 0° to 360°

range

Wind speed 1.6 m/s rms or 10% whichever is

accuracy higher

Wind direction 20° rms

Wind vector cell size

25 km x 25 km and 12.5 km x 12.5
km
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Parameters SCATSAT-1 LEOS-06 Scatterometer Refe rence
I AVA YA Il YV TEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE SENSING, VOL. 61, 2023 5104507
Look Angle 42.62° 49.38° 42.62° 49.38° An Advanced Ku-Band Fine-Resolution and
Incidence Angle 48.9° 57.6° 48.9° 57.6° High-Sensitivity Wind Scatterometer

Prantik Chakraborty -, Priyanka Gupta, Ch V. Narasimha Rao™, Senior Member, IEEE,
Rajeev Iyoti, Senior Member, IEEE, and Nilesh M. Desai

Swath (Km) 1400 1800 1400 1800

Beam Width (El X Az)
FP Dimensions

1.63°X 1.47° | 1.72°X 1.39° | 1.12°X1.05° 1.08° X1.08°

Abstract— An advanced Ku-band pencil-beam scatterome- in resolution is complemented by an improvement in noise-
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ter has been developed having a scanning 1.4 m diameter
Cassegrain antenna, for providing 3 x 20 km [for horizontal-
transmit and horizontal-receive (HH) beam] and 3 x 23 km
(l'nr VV beam) f range-slice r i a marked

over its pi Scatsat-1, which provided
[ x 46 km (for HH beam) and 6 x 70 km [for vertical-transmit
and vertical-receive (VV) beam]. This instrument will carry for-
ward the legacy of data services from the Indian Space Research
()rgamznllon s OScat (Oceansat-2 Scatterometer, which operated
in orbit from 2009 to 2014) and Scatsat-1, which operated fmm

equivalent ol (NEcrO) by ~4.5 dB, because of which, over a
Scatsat-1 equivalent resolution cell, the signal-to-noise ratio
(SNR) improves by a factor of 4.5 dB and the sensitivity
K, by 2.5 dB. Over a finer range-slice resolution from
the new sensor, this SNR improvement compensates for the
reduced i ion interval and ly, one can achieve
Scatsat-1 equivalent sensitivity over half the range resolution.

A brief description of the instrument is given in Section IL.
The ad in the new with respect to

September 2016 to April 2021, with inapi spatial
noise-equivalent normalized radar cross section (NM“], and the
sensitivity parameter K,. The improvement in NEo® and the
signal-to-noise ratio (SNR) is of the order nf 4.5 dB, and of K, by
2.5 dB over a Scatsat-1 equi r cell.

its predecessor Scatsat-1 by virtue of exploiting the benefits
of a larger dimension Cassegrain antenna are discussed in
Section II1. The payload characterization methods and analysis

over its own range-slice resolution, the new sensor will mntch
Scatsat’s measurement sensitivity. This article elaborates on the
system design of the instrument, the performance improvements

are pres in Section IV.

I1. BRIEF DESCRIPTION OF THE SENSOR

. ] over Scatsat-1 and the payload characterization methods. The Ku-band scatterometer is designed to measure near-
0
NL¢ (dB) (Sllce) -30 -27.3 -34.6 -31.7 -34.5 -3 1 Index Terms— K,, Ku-band scatterometer, noise-equivalent surface wind vectors over the ocean at a global scale. It is
- ¢"(NEo"), normalized radar backscatter cross section (o), pulse  a conically scanning pencil-beam radar, which uses a single
Ma]n Reﬂﬂ‘tor :aeéi)ﬁon Ii_r:lllerv.\all((l_‘lll). ing loss, signal-t ise ratio paraboloid reflector to emanate two beams in the incidence
S , spatial resolution. P 1 - 1o
. > x plane at and vertical and at look angles
Dlametel (metel) of 42.62° and 49.38°, respectively. This translates from a nom-
. inal altitude of 740 km (o an inner qualified swath of 1400 km,
. o CATSAT-1 has proven to be extremely useful in predicti in which t both polarizati ilabl d
) S h F in which m at both are and
Antenna Gain (dBl) 42.3+£0.5 and tracking cyclones all over the globe [1], [6]. With  beyond which only the outer V-polarized beam is available
Scatsat-1 operations discontinued since April 2021, a new up to 1800 km. The the back

Side lobe ratio (dB)

Cross Pol (dB)

advanced has been d and developed
with the aim of providing finer spatial resolution and improved
sensitivity for ISRO’s forthcoming EOS-06 satellite. There

is a demand for fine-resolution imaging for coastal, land,

Speed of Rotation
(rpm)

inland hydrol I, and polar ice-cap applications. The new
scatterometer will provide 12.5 km gridded o® and wind
products in addition to the legacy 25 km products like those
from Secatsat-1 [1]. The fundamental resolution bin of the

from the ocean surface in the Bragg-scaitering zone. There
are either four or two observations of a geo-location depending
upon its position in the swath, which are used to resolve wind
vectors. The predicted wind speed and direction accuracies
from the new sensor within the 1400-km swath are 1.4 m/s
and 15° rms, respectively. The major system parameters are
provided in Table L.

By virtue of a shaped axis-symmetric Cassegrain antenna



Levels of Products corresponding to LRScat Mode (Primary mode)

Product Level-1B Level-2A Level-2B Level-3S Level-3W

Swath 1800 Km Global Global

Definition Half Revolution Half Revolution Half Revolution |Full Globe Full Globe

WVC Size Scan mode data,|12.5 km x 12.5 km|12.5 km x 12.5| 0.125°x0.125° & | 0.125°x0.125° &
WVC size not|& 25 km x 25 km km & 25 km x 25 0.25°x0.25° 0.25°x0.25°
applicable km

Parameter c° c° Wind Vector c° Wind Vector

All products will be generated in HDF5 format

Note: Apart from Low Resolution (Nominal Mode) there is an experimental high-resolution mode which will provide

5km resolution sigma0 products.
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E0S-06 SCATTEROMETER PRODUCTS

for (Kiy( Ilom’ ML’\IND(IDUSlon pS DEC-2022 at 23:58 IST
- —

Twin cyclones (Dingani & Freddy) as captured by EOS-06 Scatterometer

EO0S-06 Scatterometer Level-2B Wind Products
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Ao E0S-06 SCATTEROMETER PRODUCTS

- e o > i 110 <l
M BT ~=\1974 - z024 [
N <P S L,\.,--———--,..Z.,?

EOS-06 Scat Status: Completion of IOT Phase and Operational (Since April 2023)products
(L1B, L2A, L2B, L3W) are now routinely disseminated through Bhoonidhi.

EOS-06 Scat Data Product Versions:

1) Version 1.0.0 - Pre operational (First Day Product) version up to 08t Feb 2023
(ALL SCATSAT Algorithms)

2) Version 1.0.1 - Updated on 09t Feb 2023 with improvements in L1B Slice
balancing, OAT fine-tuning, updated Noise power computation etc.,

3) Version 1.0.2 - Updated on 24™ April 2023 with improvements such as use of
Level-0 output attitude, correction for scan-angle based trend in noise data, L1B
slice balancing etc.,

4) Version 1.0.3 - Updated in May 2024, with EOS-06 Scat specific GMF

5) Version 1.0.4 - Updated on 2™ April 2025, Bias removal in BT & Sigma0 based on

December 2024 Deep Space Cal.
6) Version 1.0.5 - Updated on 010ct2025, Addressing the change in signal and noise
counts post Deep Space Calibration analysis carried in July 2025



Spatial positions of collocated points of O3SCAT and RAMA/TRITON/TAO
Buoys For May-Dec 2023 including 10 minutes data

60°E 120°E 180° 120°%
O3-SCAT Validation:

v" Temporal Window: +30 min
v" Spatial Window: +25km

v" Data Version: Version 1.0.2
v

Data Period: May — Dec 2023
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Evaluating the Errors of Oceansat-3 Winds
Over the Indian Ocean

Jharna Borah™, Kameshwari Nunna™, Neeru Jaiswal™, and Krishna Kishore Osuri™
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OMNI (") RAMA (")

Fig. 1. Density scatterplots of O3SCAT WS over TIO against the corresponding collocations of (a) OMNI buoy, (b) RAMA buoy, (c) ship, and (d) ERAS. Data Du ration: April zozs_December 2024

(e)—(h) are the same as (a)-(d) but of O3SCAT WD. The statistics such as the NCs (N), RMSD, bias, and CC (R) are shown in each subplot.

TABLE I
ERROR STATISTICS ASSOCIATED WITH THE COLLOCATION OF O3SCAT WINDS AGAINST DIFFERENT DATASETS

OMNI RAMA SHIP ERAS

RMSD | Bias cC RMSD | Bias | CC | RMSD | Bias cC RMSD Bias cc

WS (ms™) 1.26 0.18 | 0.88 098 | -0.46 | 0.93 1.99 -0.16 | 0.81 1.03 -0.07 | 0.91

WD (°) 27.01 | 054 | 0.94 8.81 062 | 099 | 2418 | -1.55 | 0.96 8.55 1.59 0.99
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O3SCAT v/s ASCAT-B Wind Speed

e
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E0S-06 SCATTEROMETER PRODUCTS
EVALUATION WITH HY-2D DATA

O3SCAT v/s ASCAT- B
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E0S-06 SCATTEROMETER PRODUCTS
EVALUATION WITH HY-2D DATA

O3SCAT v/s HY-2D Wind Speed
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Bias and RMSD

O3SCAT VS HY-2D(May-Dec, 2023) 25km L2B for 03-30 m/s range

Ws-Bias(m/s) All-Pass —+— ; ! !
WS-RMSD(m/s) All-Pass —s— : : g
10 20 30 40 50 60 70

Wind Vector Cell (WVC)

Bias and RMSD

30

O3SCAT VS HY-2D(May-Dec, 2023) 25km L2B for 03-30 m/s range
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Wind Vector Cell (WVC)



Bias and RMSD

O3SCAT VS HY-2D(May-Dec, 2023) 25km L2B
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Evaluation with ECMWF Analysis Winds
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Bias and RMSD
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Bias and RMSD
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E0S-06 SCATTEROMETER PRODUCTS

Summary:

From Day -1 of TWTA on (03-Dec-2022) O3SCAT started providing wind products continuously.

L1B slice balancing analysis clearly shows a systematic anomalous trends as a function of foot print number for the
V1.0.0 and were significantly improved in the subsequent versions.

Validation of O3SCAT winds with ASCAT & HY-2D satellite winds, In-situ and ECMWF analysis winds is carried out.
Due to observational local time differences (ASCAT 9:30 AM/PM orbit and O3SCAT 12:00 AM/PM orbit) limited
colocations with ASCAT are observed only at higher latitude regions. The observed RMSE with limited ASCAT
collocated is around 1.30 m/s and 19.8 deg for wind speed and direction respectively.

The validation with HY-2D having good global collocation data shows an RMSE of 0.9 m/s and 13.7 deg for wind
speed and direction respectively demonstrating the excellent performance of EOS-06 with other global standards.
Validation with ECMWEF analysis winds showed a global mean bias of 0.02 m/s, 0.24 deg and RMSE of 1.43 m/s 14.5
deg for wind speed and direction respectively.

Time series of wind speed Bias clearly conforms the sudden dip (observed also in BT data) since October 2023
which got rectified with the latest version (V1.0.4) after Deep Space Cal correction implementation.

The Data from April 2023 to September 2025 is completely reprocessed with V1.0.4 and hosted on FTP site

A minor change in noise and BT levels observed was also addressed by Version 1.0.5 — Updated on 010ct2025,
Addressing the change in signal and noise counts post Deep Space Calibration analysis carried in July 2025

The current version of EOS-06 scat data very well meets the accuracy requirements for all operational applications.
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