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China Launches Third “Internet High-Orbit” Satellite

10 Oct: China launched a Long March-3B with WHG-03 (61503) (high-orbit internet services
satellite) from Xichang. WHG-03 is currently in Geostationary Transfer Orbit (GTO) and will
likely settle into its GEO slot in the next 2 weeks and join WHG-01 (59069) and WHG-02
(60327). China has released no details regarding the mission and capabilities for the WHG

satellite series. Launch Video.

- WHG-03 is currently in a 35,780 x 199km orbit and is
inclined 28.4°. This is similar to the profile of WHG-01
(59069)_and WHG-02 launches. China has launched all |
WHG satellites from Xichang using the LM-3B.
- According to a November 2023 Xinhua report, the China
Aerospace Science and Technology (CAST) Corporation had
completed the first high-orbit satellite Internet. The report
noted that the purpose of the satellites was to completely §%
cover the entire territory of China and key areas along the
"Belt and Road" countries.

- More information to follow in the coming weeks as WHG-
03 settles into its GEO slot. | could not find any information
regarding the ultimate GEO location for WHG-03.

- China placed WHG-01 in an interesting orbital
slot...33.7°E is due south of Eastern Ukraine. Kharkiv is
36.3°E and Donetsk is 37.8° E. This would also be a good
location for supporting “Belt & Road” initiative states in
Africa and the Middle East as well as Western China.

- WHG-02 is in GEO stationary orbit over the Western
Pacific at 153.1°E.

WHG 03 Preparlng for Launch
(nasaspaceflight.com)
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WHG-03 on a LM-3B from Xichang
(@Cosmic_Penguin via X)

WHG-01 at 33.7° E WHG-02 at 153.1° E

China’s WHG-01 & 02 (High-Orbit Internet Services)
WHG-03 GEO Location To Be Determined
(spaceaware.io)
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WHG-03 Patch WHG-02 Patch WHG-01 Patch
(nasaspaceflight.com) (nasaspaceflight.com) (nasaspaceflight.com)
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China Recovers Shijian-19 Satellite
11 Oct: China successfully recovered its Shijian-19 (61444) (SJ-19) satellite at the Dongfeng

landing site after 14 days in Low Earth Orbit. SJ-19 launched on a Long March-2D from Jiuquan on

27 September 2024 and, per official sources, is China’s “first reusable and returnable test

satellite”. During its brief visit to space SJ-19 conducted several maneuvers, its final recorded
apogee/perigee was 342x333km with an inclination of 41.6°. A statement from the China National

Space Administration (CNSA) noted, “The recovery payloads on board, including plant and
microbial breeding payloads, autonomous control and new technology verification test payloads,
space science experiment payloads, social welfare and cultural creativity payloads, have all been
successfully recovered.” CNSA went on to note, SJ-19 “achieved breakthroughs in key
technologies such as reusability, lossless recovery, and high microgravity support. It has verified
the technical indicators of the new generation of high-performance reusable returning space test
platform and achieved various expected test results. . -
In his SpaceNews article, Andrew Jones noted the “mission also

carries payloads from five countries, including Thailand and
Pakistan...China has a strong interest in space breeding of crops.
Exposure to space conditions is thought to accelerate genetic
mutations that may enhance crop resilience and productivity.
With relatively little arable land, China aims to increase crop

yields and agricultural output.”

Orbit Data [GP]
61444 /SHIJIAN-19 (5]-19) [+]
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SJ-19 Launch
(nasaspaceflight.com)
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Odd Couple Update: Yaogan-41 and TJS-11 Revisited

8 Oct: We took a look at the station keeping maneuver schedules for both Yaogan-41 (58582)
and TJS-11 (59020) in the 21 July 2024 edition of the Flash. At that time the maneuvers
appeared to be synchronized, potentially to maintain consistent orbit phasing for both

spacecraft. Both satellites conducted 3 station keeping maneuvers between 19 July and 8 Oct
2024. On average the most recent 3 maneuvers occurred within 6.3 days of one another. The
previous 5 maneuvers occurred an average of 2.6 days of one another. The satellites remain
close in their relative orbital positions with YG-41 crossing the equatorial plane ~1hr 7min
ahead of TJS-11. In mid-July YG-41 crossed the equatorial plane ~1hr 6min ahead of TJS-11.
- China launched Yaogan-41 on 15 Dec 2023 and it is believed to be an f

imagery satellite capable of 5m resolution.

- China launched TJS-11 on 23 Feb 2024 and its mission is unknown. Other
TJS missions have been associated with missile warning, signals
intelligence, and satellite inspection.

- China used its largest rocket, the LM-5B, equipped with an extended
fairing for both launches.

- TJS-11 is located between Gaofen-13-01 (46610) (2.4° separation) and
YG-41 (3° separation). Gaofen-13-01 is also a GEO imagery satellite.

- At 5.1° inclination TJS-11's orbit is the most inclined of any of the TJS
satellite family. YG-41's orbit is inclined 4.4° which is greater than China’s
other electro-optical GEO based imagers.

-The inclination of both satellites has declined 0.4° in the past 5 months.
Decline appears to be natural orbit evolution. TJS-11 Arrives at it
- TJS-11 arrived in GEO 70 days after YG-41, and the two orbits appeared Southernmost point
to track closely with one another from the start, with TJS-11 slightly S“g(rs‘tlgcggc\;ggevig;M
trailing YG-41 as they completed their “figure 8” orbital pattern. P )

- The station keeping timing has diverged over the
past 3 months going from an average difference Of TI5-11 Maneuver Date ¥G-41 Maneuver Date Date Difference

2.6 days for the first 5 maneuvers to an average of 2::i2t§: 2§j|'j[j§j )
6.3 days. 24-May-24 25-May-24 1
-In spite of the growing timing divergence the 13;;'}:2: 210;1“;:22 ;
orbit phasing remains nearly unchanged. YG-41 6-Aug-24 12-Aug-24 6
« ” H 29-!‘\“3-24 4-5&[1-24 6
led” TJS-11 by ~1hr 6min on. 16 July 2024. On 8 S 2 bei0n 25 Sep 24 )]
Oct 2024 YG-41 was ~1hr 7min ahead of TJS-11. TJS-11 & YG-41 Maneuver Dates
- Station keeping maneuvers for both satellites are (spaceaware.io)

similar in magnitude, with TJS-11 decreasing its
SMA an average of 3.3km and YG-41 decreasing its SMA an average of 3.8km.

SMA Comparison: TJS-11 (Pink) and YG-41 (Gray)
(ui.saberastro.com)
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China: Yaogan-43 Formations Firming Up
12 Oct: The 9 YG-43 01 satellites (60458-60466) and 6 YG-43 02 satellites (60945-60950)

appear to have assumed their operational configuration and spacing. Here’s a quick summary.
« YG-4301

o All 9 satellites have remained in the same order (E, D, J, B, A, F, H, C) since 30 Sep 2024.

o From 25 Aug - 15 Sep the satellites maneuvered independently to reach the desired
relative positions. After 15 Sep all 9 satellites appear to be coordinating their maneuvers
(see top graph below).

o The time difference from the YG-43 01 Lead satellite (A) and final Trail8 satellite (E) has
remained between 31-32 minutes for the past month (11Sep-28:18, 18Sep-32:06, 25Sep-
31:08 and 120ct-32:00).

o All 9 satellites maintain SMA values within an average of <0.1km (498.2-498.6km) of one
another resulting in minimal changes in their relative positions to one another.

« YG-4302

o All 6 satellites have remained in the same order (A, C, F, B, D, E) since 11 Sep 2024.

o From 15 Sep - 6 Oct the satellites maneuvered independently to reach the desired
relative positions. After 6 Oct all 6 satellites appear to be coordinating their maneuvers
(see bottom graph below).

o The time difference from the YG-43 02 Lead satellite (A) and final Trail8 satellite (E) has
remained between 18-19 minutes for the past 2 weeks (11Sep-3:38, 18Sep-5:59, 25Sep-
9:41, 30Sep-18:25 and 110ct-18:28).

o All 6 satellites maintain SMA values within an average of <0.2km of one another (494.4-
495.3km) resulting in minimal changes in their relative positions to one another.

[LEEH ]

YG-43 01 Semi Major Axis Spacing & Consolidation 17 Aug - 11 Oct 2024
(ui.saberastro.com)

YG-43 02 Semi Major Axis Spacing & Consolidation 7 Sep - 11 Oct 2024
(ui.saberastro.com)



China: Yaogan-43 Graphics

Lead to Trail8

YG-43 01 on 12 Oct 2024
(spaceaware.io)

Lead to Trail5
~18:47

YG-43 02 12 Oct 2024
(spaceaware.io)



China: Yaogan-35/36 Trail2 Maneuver Summary

12 Oct: As we noted in the 24 March 2024 Flash China reduced the altitude of 7 of its Yaogan-35
(YG-35) and Yaogan-36 (YG-36) Trail2 satellites in late January 2024. Of those 7 formations, 4
(YG-3504,YG-3505,YG-36 02 and YG-36 03) have now been reconstituted with Trail2 satellites
having a RAAN off-set from the Lead-Traill pair. Two of the formations have failed, YG-35 01
had its lead satellite die and YG-35 03's Trail2 satellite appears to have also become non-

responsive. Both are likely to re-enter in the next few months. The final triplet, YG-36 04
remains questionable with the Trail 2 satellite (54748) having recently decreased its SMA and is
now 1.4km lower than the Lead (54750) and Traill (54746) satellites. As a result (10:1 rule
again), the Trail2 satellite recently passed Traill and will pass the Lead satellite in the next week
unless it increases its SMA.

—_—
—

SMA for YG-35 and YG-36 Trail2 satellites Oct 2023 - Oct 2024
(ui.saberastro.com)

*Reduced by Atmospheric Drag

SMA for YG-36 02 Lead/Trail1 (Gray/Pink) and Trail2 (Blue) Oct 2023 - Oct 2024
(ui.saberastro.com)

SMA=492.7km Lead Satellite
SMA=494.2km

YAOGAN-36 04C
(54750)

Problem Child? YG-36 04 Struggles to Regain Lead-Trail1-Trail2 Formation
(spaceaware.io)
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China Space Supply Chain Analysis

30 Sep: In his most recent China Space Monitor newsletter, Blaine Curcio, takes a look at China’s

evolving space supply chain. Blaine highlights that for new technologies (like inter-satellite
laser links) innovative new companies are plentiful, while for older technologies (such as rocket
engines) state-owned enterprises (SOEs) or their spin-off companies remain dominant with little

iti Supply Chain within the CASC 8t" Academy (Shanghai
competltlon. Excerpts below.' ' sabpirieitase b hvin
- Prior to 2014 almost everything was built by

a large SOE (mostly CASC, and a few

:;&) LAREEAFRE CASC 8% Academy (SAST)

companies within CASIC, CETC, etc) or R:':i:ﬂ:’;::;”
specialty institutes of the Chinese Academy
of Science (CAS). SAST First-Tier

(CASC Second-Tier),

- Within CASC are several “first-tier” si=shangnaiinstitute
subsidiaries...including the China Academy of  Systems
Launch Vehicle Technology (CALT, aka 1st
Academy), China Academy of Spaceflight (o cconatir
Technology (CAST, aka 5th Academy), and the {cs:i:;":;:"
Shanghai Academy of Spaceflight Technology "
(SAST, aka 8th Academy). ®

- Typically the first-tier subsidiary builds the
rockets and satellites, with second-tier
making systems and subsystems, and third-
tier making subsystems, materials, and
components. (see graphic top right)

- For components or systems for which there
is no established manufacturer...have, all else
equal, seen a lot more investor interest, and
in at least a few cases, a looming sense of

overcapacity. ' . .
- For technologies..SOEs can already make, All Pov[?jri'gg.l:yjiceﬁ(s):;!}Agc(ageer?sy_'](AASTL).

we have seen some commercial activity, but (httpS'I/space skyrocket de/)
not an overwhelming amount. To take one

example, rocket propulsion systems.

- The most successful commercial launch
companies are buying rocket engines from
CASC (solid rockets from 4th Academy, liquid
from 6th).

-For technologies for which there was no
well-established supplier...Private capital,and Laser Link 4th
more recently provincial governments, have Gen Optical

salivated at the prospect of all the lasers, hall Terminal
effect thrusters that China’s large non- (chlpaspacemo
geostationary constellations will need. nitor.com)

- As recently as late 2019, there were almost no commercial &8 ; N
companies in  China developing laser ~communication  Bluestar Optical Mass-
terminals...Since early 2020, we have seen the establishment of Produced Core
HiStarlink, Laser Link, Laser Starcom, Shanghai Qionglong Science Components

& Technology, alongside several CAS spinoffs. (mp.weixin.qq.com)
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Commercial Remote Sensing Competition
2 Oct: The Center for Strategic International Studies (CSIS) released their analysis of publicly

purchasable remote sensing data from different providers across metrics like ground sample
distance, resolution, collection capacity, and revisit rates. The CSIS study is a follow-on to a
2021 report from the U.S. National Geospatial-Intelligence Agency (NGA) report which also
compared the performance of commercial satellite imaging systems. CSIS’ 2024 results showed
some improvement in US performance, however China won the most Gold Medals (5) and was on
top of the total medal count (14). Excerpts below. Read full report.

- Of 11 performance categories, Chinese 2024 Commercial Remote Sensing Global Rankings
systems garnered the gold medal in five areas

and U.S. systems in four areas, with Finland and EO Imaging EO Revisit EO Video
South Korea each securing a gold medal. Ul R M e 0= e
- Nearly half of the podium spots went to et Heo o 0:
satellite systems launched from 2021-2024, > @
showing a large amount of dynamism within the SAR Revisit SAR C-Band

last four years and the speed at which more - =
advanced capabilities are being introduced in
the global commercial marketplace.

- The 2024 winners spotlight the continued
advancement of China’s remote sensing
capabilities and the expansion of its commercial
space sector. Commercial remote sensing is one
dimension of a broader space competition as
Beijing continues to execute its vision of leading
the world in space, among other key technology
sectors.

-The assessment covered 11 categories of
performance across electro-optical (EO), Remote Sensing Medal Summary
synthetic aperture radar (SAR), and infrared (IR) (csis.org)

1]
2]
3
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Mid-Wave IR Long-Wave IR

Hyperspectral Total Medals
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modalities. 9 categories are similar to those used by NGA in 2021, and two categories have been
added...The research team did not contact Chinese system owners, which could introduce both
favorable and unfavorable effects for Chinese systems in the rankings.

- The Most notable in the EO categories is China’s rise to gold in EO imaging capability, with its
SuperView Neo-1 system, launched in 2022, offering a commercial product that combines high-
resolution imagery with the largest constellation collection capacity...Jilin-1 EO systems hold the
top spot in EO revisit, owing to its large constellation of over 100 operational satellites in orbit.

- SAR X-band imaging performance saw a complete shake-up on the podium this year, with the
three medalists being all new systems—U.S. Umbra SAR (gold), U.S. Capella Space Acadia (silver),
and Finnish ICEYE Generation 3 (bronze)—launched in the 2022-2023 timeframe...Chinese firms
have made less progress in X-band SAR, they lead the pack in C-band SAR. C-band SAR provides
lower-resolution radar imagery over larger areas.

-In the category of long-wave infrared (LWIR), Chinese commercial systems are dominant...
Changes to U.S. regulatory restrictions on infrared imaging will enable U.S. companies to test this
commercial market, with two U.S. companies planning to launch systems in 2025.

Should any one country dominate the commercial remote sensing market, not only could it gain
economic advantages, but it would also control the information narrative about the entire planet, from
the environment to natural resources to human conflict.


https://csis-website-prod.s3.amazonaws.com/s3fs-public/2024-09/241001_Bingen_Gold_Rush.pdf
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Russia: LUCH (Olymp)-2 Closes <10km of Intelsat 10-02

11 Oct: As noted in the 24 September 2024 Flash, Russia’s LUCH (Olymp)-2 (55841) is now
operating in the vicinity of both Intelsat 10-02 (28358) and Thor 6 (36033). Russia maneuvered
the satellite westward on 18-19 September 2024. It is now apparent that LUCH-2's target of
interest is Intelsat 10-02 as the Russian spacecraft is now orbiting with a close approach of
<10km to Intelsat 10-02. According to the 11 October Palski report the point of closest
approach between the two satellites was 6.548 km at 2024-10-12 06:07:44. By comparison, the
point of closes approach with Thor 6 was 80.739 km. at 2024-10-11 02:56:25.

LUCH-2 ~8km from Intelsat 10-02
on 12 Oct 2024
(spacecockpit.com)

INTELSAT 10-02, LUCH
(OLYMP) 2, THOR 6,
THOR S5, & THOR 7

(&al_ fgzteilrlrr‘\s) via Intelsat 10-02

100.0 km
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ISR University
Develop Your Future!

ISR University revolutionizes learning through innovative use of technology and resources to
deliver agile, student-centric & customer-focused learning anywhere, anytime. Our highly
qualified instructors leverage decades of operational, instructional, and educational

experience to maximize student learning and knowledge sharing.

Certified Space Professional 1 (CSP-1)
SP100 - Introduction to the Space

Environment & Space Systems
CSP1 Certification Exam

Certified Space Professional 2 (CSP-2)
SP200 - Space Systems Design
CSP2 Certification Exam

Certified Space Professional 3 (CSP-3)
SP300 - Adversary Space Capabilities |
SP310 - Adversary Space Capabilities Il

Certified Space Professional Executive
(CSP-E)

SP900 - The Space Domain & National
Security Executive Seminar

Continuing Space Education

SP101 - Introduction to Space Operations

SP102 - Introduction to Space

SP103 - Math for Space

SP201 - Space Race 2.0

SP202 - Advanced OrbitalMechanics

SP203 - Joint Planning Process

SP204 - Space Surveillance Network/Object
Surveillance & ID

SP301 - Electromagnetic Warfare

SP302 - Cyberspace

SP303 - Anti-Satellite Weapons

Space Specializations - Coming This Fall!

SP400 - Space Operations Planning

SP410 - Rendezvous and Proximity
Operations

SP420 - Space Domain Awareness

SP430 - Space Control

SP440 - Space ISR

SP450 - Space Battle Management

SP460 - International SpacePolicy and
Strategy

SP470 - Space Acquisitions

SP480 - Intelligence Support to Space

Analytic Thought

AW100 - Foundations of Analytic Writing

AW200 - Analytical Writing

AW300 - Collaborative Analytical Writing

CT100 - Foundations of Critical Thinking &
Structured Analysis

CT200 - Critical Thinking for Analysts

CT300 - Advanced Critical Thinking for Analysts

CT500 - Leading Critical Thinkers

CT600 - Critical Thinking for Learning
Professionals

CT700 - Critical Thinking for Executives

DA100 - Foundations of Data Analytics

DA200 - The Art & Science of Data Analytics

Cyber
CYBER9OO - Cyber Security Strategy
ENG200 - English for Cyber

Faculty Development

FD60O - Facilitation for Learning Professionals

CT600 - Critical Thinking for Learning
Professionals

ISR - Analysis

PED100O - Intelligence Planning Cycle

EM110 - Electromagnetic Spectrum
Fundamentals

IADS100 - IADS Foundations

IADS200 - Rethinking IADS

IADS310 - Advanced IADS Analysis

ISR - Targeting

TGT110 - Fundamentals of Targeting

TGT210 - Target Development |

TGT211 - Target Development II

TGT212 - Target Capabilities Analysis

TGT213 - Target Force Assignments

TGT214 - Mission Planning & Force Execution

TGT215 - Combat Assessment

TGT310 - Weaponeering and Collateral Damage
Assessment

TGT311 - HVI Target Development

TGT312 - Precision Point Mensuration

TGT315 - Targeting Professional

ISR University Managing Director

CONTACT US

DANIELLE STORAN, PMP
President & CEO

757.870.7237
Danielle.Storan@IntegritylSR.com

DUNS:
048869303

NAICS:

611512 (Flight Training)

611519 (Other Technical Training
and Trade Schools)

DDTC/ITAR Registered

Company Address:
3461 Frances Berkeley
Williamsburg VA 23188

On The Web:
IntegritylSR.com
ISRUniversity.com
LinkedlIn
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Pics o' the week!

‘Tis the Solar Maximum Season...
Northern Lights Over Yosemite
(@Negative Tilt via X)

and North Dakota
(@konstructivizm via X)
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New Horizons as it approached it's
closest to Pluto
(@konstructivizm via X)

2023 CX1 Meteor Flash
(@konstructivizm via X)
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The fake nose of astronomer Tycho Brahe that he
wore after losing his real one in a duel about math
with his cousin
(@konstructivizm via X)

One Final Aurora Image: This
time from Norway
(@konstructivizm via X)



https://x.com/konstructivizm/status/1840506840435536060
https://x.com/konstructivizm/status/1839872661188497813
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Vulcan launches Cert-2 at sunrise
(@johnkrausphotos via X)

1SR UNIVERSITY

Williamsburg VA 23188 e
555 E. Pikes Peak Ave

isruniversity.com Colorado Springs, CO 80903
integrityisr.com

ussfa.org
#WeKnowlISR

#WeKnowSpace



https://x.com/johnkrausphotos/status/1842180231634850004
https://isruniversity.com/
https://integrityisr.com/
https://ussfa.org/
https://x.com/johnkrausphotos

INTEGRITY 1SR

Integrity ISR employs a WE ARE HlRING!

diverse group of former
military service members,
national security experts,
and academic professionals
to deliver innovative C4ISR,
Space & Cyber solutions.

https://integrityisr.com/careers/

OPEN POSITIONS

WHAT WE DO

Integrity ISR offers a wide-
range of services for multi-
domain C4ISR, Space &

GLOBAL INNOVATIVE
SOLUTIONS FOR
C4ISR, SPACE &

o R R A ALL SOURCE ANALYST SIGINT CYBER
operations = enabling SCENARIO DEVELOPER STRATEGY,
operations in any domain NELLIS AFB. NV

under any conditions, from ( ! ) TRAININ G, AND
permissive to highly OPERATIONS

contested and denied
environments.

WHY WE DO IT

Our number one priority is
to strengthen US national
security - increasing US
readiness and lethality,
building C4ISR, Space &
Cyber capabilities for the US
and our allies, and fostering
increased interoperability
for tomorrow’s coalition.

An Economically
Disadvanteged,
Woman-Owned
Small Business

SPTITN

DoDSKILLBRIDGE



https://jobs.gusto.com/boards/integrity-isr-llc-55885fe8-845a-4139-bf44-4b72960fc76d
https://jobs.gusto.com/boards/integrity-isr-llc-55885fe8-845a-4139-bf44-4b72960fc76d
https://jobs.gusto.com/boards/integrity-isr-llc-55885fe8-845a-4139-bf44-4b72960fc76d

