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I Background



‘Background

O The space-borne scatterometer is the main approach to measure ocean wind vector globally.
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The ocean surface vector winds can be inferred from the measured Normalized Radar
Cross Section (NRCS) signal strength (6%) by using the Geophysical Model (CMOD)
Function (GMF) .
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‘Background |

O HY-2A is China’s first satellite for exploring the oceanic dynamic environment, which was
launched on August, 2011.

O HY-2B was launched on October, 2018. (sun-synchronous orbit with 99.34° inclination)

O HY-2C satellite was launched on September, 2020. (nonsun-synchronous orbit with 66° inclination)

O HY-2D satellite was launched on May, 2021. (nonsun-synchronous orbit with 66° inclination)

O Scatterometer (HSCAT) is the main payload.
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‘Background ;

O Two batches of marine dynamic environment satellite constellations.

0 The first constellation: HY-2B/2C/2D, May, 2021.

O The second constellation: HY-2E/2F/2G.

O The scatterometer to be carried on the HY-2E satellite is identical to the previous
scatterometers.

0 The scatterometer to be carried on the HY-
2F satellite has a great improvement.

0 HY-2E will be launched on 2025, HY-2F
will be launched on 2026.
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On-orbit Performance of HSCAT

0 HSCAT-B/C/D is a Ku-band real aperture radar
system with conically scanning “pencil-beams”.

O The parabolic dish antenna (Im) and the
electronic systems rotate together.

OO0 Two offset feeds to produce the “inner” and
“outer” beams.

O The linear frequency modulation (LFM) chirp
signal.

OO The noise-only energy is integrated over the
same period as the signal+noise energy.

[0 Radio internal calibration method.

O Doppler compensation frequency.

Frequency
Polarization mode

Spatial resolution

Swath width
Incidence angles

Antenna

PRF

Peak power

13.256 GHz

HH+VV

25km

1350 km(HH)/1750 km(V'V)

41°(HH) / 48° (VV)
Im, Rotating pencil beam
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. On-orbit Performance of HSCAT

0 HSCAT data is provided by Chinese National
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Follow-on Scatterometer
(HSCAT-F)



. Follow-on Scatterometer (HSCAT-F)

0 A main limitation of the current Ku-band scatterometer HSCAT is the low sensitivity of
co-polarized signal to severe wind speeds (>25m/s).

O The dynamic wind range of HSCAT: 2-24m/s.

O This reduces the usefulness of the HSCAT wind products in case of severe wind

situations like Hurricanes and Typhoons.
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. Follow-on Scatterometer (HSCAT-F)

O In general, the ocean HH-polarized backscatter is weaker than the VV one but more

sensitive to high wind speeds at large incidence angles (above 40°).

O The C-band cross-polarized backscatter signal shows a rather simple relationship to the

wind speed with useful sensitivity in the severe wind regime. e
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. Follow-on Scatterometer (HSCAT-F) o)

The scatterometer (HSCAT-F) to be carried on HY-2F satellite:
O A direct heritage from the successful HSCAT onboard HY-2B/C/D satellites
O Larger dynamic wind range: 2-50m/s

0 Higher spatial resolution: 12.5km (Ku), 25km(C)
Approach:

0 Adding C-band co- and cross-polarized measurements.

0 Large antenna: ~1.8m.

Application:

O soil moisture retrieval, vegetation determination, water and land distinction,

freeze/thaw detection, sea ice monitoring
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%Follow-on Scatterometer (HSCAT-F)

Key parameters of HSCAT-F: L.

CESRBFEAMF
Parameter Value ;
Frequency
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_Follow-on Scatterometer (HSCAT-F)

Radiometric noise (Kp)
C-band cross polarization

25m/s: ~0.34dB J 1 ( 1 >2
Kp = 1+—
45m/s: ~0.23dB

N

Input wind vector

SNR
GMF:
2-24m/s:
NSCAT-4 for Ku-band,
CMOD7 for C-band VV polarization,
CMODS5-HH for C-band HH polarization.
>25 m/s:
IWRAP-GMF for Ku-band co-polarization
CMODS5.H for C-band co-polarization,
MSIA for C-band cross-polarization.

Measurement Observation
Noi GMF <
o1se geometry
Simulated Ku-band
Backscatter a® C-band

A 4

Retrieval algorithm

\ 4

Output wind vector

T e S




Follow-on Scatterometer

Simulation result

I N N N
s(m/s)

0.49 0.58 1.09 1.94
Wdir(deg) 14.9 6.4 8.1 19.6

Wind Speed = 5m/s. Wind Speed = 5m/s Wind Speed = 25m/s Wind Speed = 25m/s
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. Follow-on Scatterometer (HSCAT-F)

O Simulation results indicates that HSCAT-F can provide good-quality ocean winds

products for low, moderate, high and extreme wind conditions.
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