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Table 1 Backbone system with specified orbital configuration and measurement approaches
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Fig. 1  Satellite operation continuity risk assessment
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Table 2 Global geostationary orbit meteorological satellite observation system
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Table 3 Operational continuity risks of the global geostationary meteorological satellite observation system

IR A 20244F 20254 20264F 20274

2028 4F

20294F  20304F 20314F 20324F 20334F 20344 20354F

s I

LLAN DG T LRI 2 3
PR LA
SEHb T UL LT AMER DAL 1 2 2

5 3 3 4 4 4 4 4 4 .
2535353535 35 35 a5 a5 35 55
2 2 2 2 2 2 2 2 4

T I JEAES: HRAR U AR .

MPFAG BT 25 1w L, # Ik BUE R DA ©
1 52 H0A] WA LTAMAREIIAS O 553847 i e VA7 AE —
FE RS . BT, FIH S AR L B W KA
BE p A A e K R 20 ik 0E AR AR, 2R
i [H 11 & GEO-KOMPSAT-2B D& |1y GEMS, it
R A MU MTG-S & 51) 1 (1) Sentinel-4/UVN D )
FEE GeoXO Central T2 FAYACX, M A,
TEE W DX Il [ F H A R BE R4 DR J5 21t

RIFR A 12 2%, MifE#EH GEO-KOMPSAT-2B 11 &
EHGE T EGA B BT Ay, Wil X JRE -
SIS RS S a7 B KSR 4 =
42 EHRBHRKLIENNRS

4511 B B4 BRAE BT e 1R Y A BH [R] 26+
M IE R 5 DR S HE A AR B B, 38 5 b i
HEE. B PR3 S EEE <% TR Y
PB4 B

F4 EHRMPSZIENNRS

Table 4 Global polar orbit meteorological satellite observation system
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Table 5 Operational continuity risks of the global polar orbit meteorological satellite observation system
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Table 6 Other major low—orbit meteorological satellites and remote sensing instruments
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Table 7 Operational continuity risks of other low orbit meteorological satellite observation system
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Table 8 Major space weather satellites and remote sensing instrument configurations

PSS BA g ST ]

DSCOVR L1& 2015-02-11

FH

NIST & 445 551 (NISTAR)
HLERZ B AR AL (EPIC)
iR (MAG)

BT OGTRE(ES)
KB (FC)

TEPLELT

SWFO L1 2025 4F

EFEM H 2 {L(CCOR)
T (SWIS/MAG)
RIS TARIRAR (SWIS/STIS)
KB RS B AL R (SWIS/SWPS)

Tl




2236 National Remote Sensing Bulletin i & 54k 2025, 29(6)

H K M IX PR Hig R TR]

Wi Vigil L5 A, 2031 4F

JLERZREARAL
H AR
BB H 2
SFE TR
liagigan
WS RAZAL

Tl

ERE Aditya-L1 L1 2023-09-02

H 2 A
pNCEE N RE ez
K PHAIGHE X G (SoLEXS)
L1#Ll = 6e X 4t (HEL10S)
A BARAL T 5255 (ASPEX)
B R5rHr L (PAPA)
TG

TERLIEAT

e BURS TR E 2024429 A

X IR A TR TG TR 5 WL 2 48 R 4 v e
(] KA A Y BE B 205K, 8 R AE BRI i 45

e ) KA AR PP AR, 45 2 XU
FEEERATTE R BN o BT KU -

R9 LHFERFIENNRG N FELEHERE

Table 9 Operational continuity risks of the global space weather satellite observation system
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Abstract: The meteorological satellite observation system integrates meteorological satellites in orbit to achieve global weather and
atmosphere observation, which is crucial for application such as weather forecasting, climate change, meteorological disaster prevention and
reduction etc. The continuous and stable operation of meteorological satellite observation system is particularly important for the effective
application of its data, and its operation continuity risks need to be identified, evaluated, and effectively managed in a timely manner.

This article proposes the risk assessment method and process for the operation continuity of meteorological satellite observation system
based on a risk assessment model, and evaluates the operation continuity risk of the global meteorological satellite observation system.
Firstly, based on the basic requirements of WMO for space-based observation systems, clarify the baseline of the global meteorological
satellite observation system. Then, a risk assessment model has been established for the continuous operation of a remote sensing instrument
based on its satellite launch time, design lifespan, and subsequent plans, as well as the orbit in which the satellite operates. The risk
assessment model is a two-dimensional matrix based on the time dimension and the type dimension of space-borne remote sensing
instruments. The process of conducting in orbit operation continuity risk assessment is to first clarify the in-orbit status of the satellite to be
evaluated and its configured instruments, as well as the determined future plans. Then, the risk assessment model is introduced according
to the instrument type. Based on the baseline of continuity operation, a risk assessment is conducted to identify the risks of continuous
operation.

Some operational continuity risks of the global meteorological satellite observation system have been identified, including the
ultraviolet/visible/infrared detection instrument on geostationary satellites, global navigation satellite system occultation detectors on low-
orbiting satellites, precipitation measurement radar and microwave imager on inclined-orbiting satellites, as well as the solar wind plasma,
particle, and magnetic field observation instruments on L1 point satellites, all of which pose long-term operational continuity risks.

The risk assessment results indicate that a global meteorological satellite observation system has been established currently, which
basically meets the baseline of the global meteorological satellite observation system. However, there are still some operational continuity
risks. The formulation of future plans for meteorological satellites should fully consider taking corresponding measures to reduce the risk of
continuous operation of such instruments, in order to make the meteorological satellite observation system completer and more robust.

Finally, suggestions are put forward for the continuous development of China’s future meteorological satellite program, including
establishing a baseline for China’s meteorological satellite observation system, filling the gap in core meteorological element observation
capabilities, and constructing a comprehensive observation system for the coordinated development of China’s comprehensive meteorological
satellites and commercial small satellites.

Key words: meteorological satellite, spaced-observation system, spaced-observation system baseline, operation continuity, risk assessment
method
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