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Click here to see ISW’s interactive map of the Russian invasion of Ukraine. This map is
updated daily alongside the static maps present in this report.

Click here to see ISW's interactive map of Ukraine's offensive in Kursk Oblast.

Click here to see ISW’s 3D control of terrain topographic map of Ukraine. Use of a
computer (not a mobile device) is strongly recommended for using this data-heavy tool.

Click here to access ISW’s archive of interactive time-lapse maps of the Russian invasion
of Ukraine. These maps complement the static control-of-terrain map that ISW produces
daily by showing a dynamic frontline. ISW will update this time-lapse map archive
monthly.

Note: The data cut-off for this product was 1pm ET on October 22. ISW will cover
subsequent reports in the October 23 Russian Offensive Campaign Assessment.

Ukrainian forces conducted a series of drone strikes on the night of October 21 to 22
targeting distilleries in Russia that reportedly manufacture products for the Russian
military. Tula Oblast Governor Dmitry Milyaev claimed that a Ukrainian drone strike damaged
distilleries in Yefremov and Luzhlovsky.[1] Russian opposition outlet Astra reported that the Ukrainian
drone strike also damaged local Ministry of Internal Affairs (MVD) and Federal Security Service (FSB)
buildings near the distillery in Yefremov.[2] Russian opposition and insider sources posted footage
showing a fire near the Yefremov distillery, synthetic rubber plant (just northwest of the distillery), and
thermal power plant (just northeast of the distillery).[3] Tambov Oblast Governor Maksim Egorov
claimed that a drone struck the Biokhim enterprise in Rasskozovo, starting a fire.[4] Biokhim produces
ethyl alcohol, and its website claims that it manufactures products that are of "strategic importance to
the [Russian] state."[5] Voronezh Oblast Governor Aleksander Gusev claimed that Russian forces
"suppressed" a drone that then fell on an unspecified industrial enterprise in Voronezh Oblast,
damaging a workshop.[6] Head of the Ukrainian Center for Countering Disinformation Andriy
Kovalenko stated that Russia uses alcohol factories to manufacture fuel for military needs and
explosives.[7]

South Korea may be considering directly sending weapons and intelligence personnel to
Ukraine in response to the reported deployment of North Korean troops to Russia to
participate in Russia's war in Ukraine. South Korea's Yonhap News Agency reported on October
22 that a South Korean government source stated that South Korea is considering sending South
Korean military personnel, likely from intelligence units, to Ukraine to monitor North Korean forces'
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tactics and combat capabilities and to question captured North Koreans.[8] The source also reportedly
stated that South Korea will prioritize giving Ukraine defensive weapons over lethal aid but, if South
Korea were to provide lethal weapons, Seoul will first try to find a way to provide them indirectly to
Ukraine. South Korean National Security Director Chang Ho-jin stated on June 20 following the initial
creation of the Russian-North Korean strategic partnership agreement on June 19 that the agreement
had encouraged South Korea to change its long-standing policy prohibiting the transfer of arms to
Ukraine, and Yonhap News Agency reported on June 21 that South Korea was considering sending
155mm artillery shells and unspecified air defense systems to Ukraine.[9] South Korea's continued
consideration of sending lethal aid to Ukraine comes against the backdrop of threats from Russian
President Vladimir Putin on June 20, when Putin stated that Seoul would be making "a very big
mistake" if it decided to supply arms to Ukraine.[10]

Ukraine's Main Military Intelligence Directorate (GUR) Head Lieutenant General Kyrylo Budanov told
The War Zone on October 22 that the first North Korean military personnel are expected to arrive in
Kursk Oblast on October 23 but that it is unclear how large the force grouping will be or how they will
be equipped.[11] Newsweek reported that a South Korean government official stated that North Korea
sent fighter pilots to Vladivostok, Primorsky Krai in September 2024, possibly to train on Russian
combat aircraft that Russia has allegedly supplied to North Korea, or to supplement Russia's pilot
shortages.[12]

Thirty-six world leaders, including from the People’s Republic of China (PRC), India,
South Africa, and Iran, arrived in Kazan, Republic of Tatarstan, for the 16th annual
BRICS summit held from October 22 to 24 during which Russia will likely seek to
establish mechanisms to enhance its war effort in Ukraine. UN Secretary General Antonio
Guterres, the Taliban’s Minister of Trade and Industry Nooruddin Azizi, Serbian Deputy Prime Minister
Aleksandar Vulin, Turkish President Recep Tayyip Erdogan, and other world leaders also arrived in
Kazan on October 22.[13] Russian President Vladimir Putin met with PRC President Xi Jinping on the
sidelines of the BRICS summit during which both leaders emphasized the importance of multifaceted
Russia-PRC relations while Xi highlighted BRICS as a format for global strategic cooperation.[14] Putin
also met with Indian Prime Minister Narendra Modi and South African President Cyril Ramaphosa
with whom he discussed bilateral ties, the creation of a multipolar world order, and the use of national
currencies in mutual trade settlements.[15] Modi reiterated the need to find "the earliest possible"
peaceful solution to the war in Ukraine and reaffirmed India’s role as a potential mediator.[16]

Indian Foreign Secretary Vikram Misri reported on October 22 that India returned 85 Indian citizens
who had involuntarily joined the Russian military to fight in Ukraine and that Modi would negotiate
with Russian authorities the return of 20 more Indian nationals during the BRICS summit.[17] Russia
will likely use the BRICS summit as an opportunity to showcase its efforts at enhancing global ties with
non-Western states and possibly establish deals and trade mechanisms through which it can support
its war efforts in Ukraine by mitigating the impacts of Western sanctions.

A recent Russian opinion poll suggests that Russian President Vladimir Putin enjoys
widespread support among Russian citizens even though many do not agree with some
of the Kremlin's policies, including the war in Ukraine. Russian opposition outlets Meduza
and Current Time reported on October 22 that they viewed the results of a recent poll conducted by
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independent Russian opposition polling organization Chronicles between September 10 and 17.[18] The
Chronicles survey found that 78 percent of respondents stated that they generally approve of Putin's
activities as Russian president but wanted the government to prioritize issues that are "directly opposite
of the actual actions" of Putin, such as domestic social and economic problems (83 percent), a peace
treaty with Ukraine that includes mutual concessions (61 percent), and the restoration of relations with
Western states (43 percent). Putin has refrained from transferring the Russian economy to a full
wartime footing, but the Russian government has nevertheless heavily focused Russian federal
spending on defense and national security instead of social policies.[19] Putin has demonstrated that
he is uninterested in agreeing to Russian concessions to Ukraine, repeatedly indicating that he is not
interested in negotiations that do not result in Ukraine's complete capitulation and even demanding
that Ukrainian forces withdraw from areas of eastern and southern Ukraine that Russian forces do not
currently occupy.[20] Putin has repeatedly tried to distance himself from incompetent, corrupt, and
overly bureaucratic Russian officials and has attempted to posture himself as a capable and caring
leader who can quickly resolve average Russians' issues, despite the fact that he is behind the decision-
making that most of the population appears to take issue with.[21]

Key Takeaways:

o Ukrainian forces conducted a series of drone strikes on the night of October 21 to
22 targeting distilleries in Russia that reportedly manufacture products for the
Russian military.

e South Korea may be considering directly sending weapons and intelligence
personnel to Ukraine in response to the reported deployment of North Korean
troops to Russia to participate in Russia's war in Ukraine.

e Thirty-six world leaders, including from the People’s Republic of China (PRC),
India, South Africa, and Iran, arrived in Kazan, Republic of Tatarstan, for the 16th
annual BRICS summit held from October 22 to 24 during which Russia will likely
seek to establish mechanisms to enhance its war effort in Ukraine.

e A recent Russian opinion poll suggests that Russian President Vladimir Putin
enjoys widespread support among Russian citizens even though many do not agree
with some of the Kremlin's policies, including about the war.

o Russian forces recently advanced in Kursk Oblast and near Kurakhove and
Vuhledar.

e Russian forces conducted multilateral military exercises with international
partners. Iran hosted Russian and Omani naval forces as part of the "IMEX 2024"
naval drills, which took place between October 19-20 in the Indian Ocean.
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* Assessed Russian advances are areas where ISW assesses Russian forces have operated in or launched
attacks against but do not control.

We do not report in detail on Russian war crimes because these activities are well-
covered in Western media and do not directly affect the military operations we are
assessing and forecasting. We will continue to evaluate and report on the effects of
these criminal activities on the Ukrainian military and the Ukrainian population and
specifically on combat in Ukrainian urban areas. We utterly condemn Russian
violations of the laws of armed conflict and the Geneva Conventions and crimes against
humanity even though we do not describe them in these reports.
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e Ukrainian Operations in the Russian Federation
o Russian Main Effort — Eastern Ukraine (comprised of three subordinate main efforts)

e Russian Subordinate Main Effort #1 — Push Ukrainian forces back from the international border
with Belgorod Oblast and approach to within tube artillery range of Kharkiv City

o Russian Subordinate Main Effort #2 — Capture the remainder of Luhansk Oblast and push
westward into eastern Kharkiv Oblast and encircle northern Donetsk Oblast

o Russian Subordinate Main Effort #3 — Capture the entirety of Donetsk Oblast
e Russian Supporting Effort — Southern Axis

o Russian Air, Missile, and Drone Campaign

e Russian Mobilization and Force Generation Efforts

o Russian Technological Adaptations

o Activities in Russian-occupied areas

« Significant Activity in Belarus

Ukrainian Operations in the Russian Federation

Russian forces recently advanced in the northern part of the Kursk Oblast salient. Geolocated footage
published on October 21 indicates that Russian forces advanced in fields south of Sheptukhovka
(southeast of Korenevo) during two platoon-sized mechanized assaults.[22] Russian sources reported
intense fighting and Ukrainian counterattacks southeast of Korenevo, particularly near Zeleny Shlyakh,
Novoivanovka, and Lyubimovka.[23] Ukrainian sources stated that Ukrainian forces are using M1
Abrams tanks in Kursk Oblast for the first time in attacks near Novoivanovka.[24] A Russian milblogger
claimed that fighting also continued west of the main Kursk Oblast salient in Glushkovsky Raion near
Novy Put (southwest of Glushkovo).[25] Elements of the Russian 137th Airborne (VDV) Regiment
(106th VDV Division), 1434th "Akhmat-Chechnya" Regiment (likely a mobilized regiment), and 155th
Naval Infantry Brigade (Pacific Fleet, Eastern Military District [EMD]) are reportedly operating near
Lyubimovka, while elements of the 11th VDV Brigade are operating southeast of Sudzha.[26] Elements
of the 810th Naval Infantry Brigade (Black Sea Fleet, Southern Military District [SMD]), 83rd VDV
Brigade, and 56th VDV Regiment (7th VDV Division) are also operating throughout Kursk Oblast.[27]
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Ukrainian Incursion into Kursk Oblast
as of October 22, 2024, 3:00 PM ET
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Note: The Claimed Limit of Ukrainian Advances layer depicts territory that Russian sources claim are Ukrainian-occupied
when there is no observed contradictory evidence that could disprove the Russian claims.

Please see topline text about Ukrainian strikes in Russia.

Russian Main Effort — Eastern Ukraine
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Russian Subordinate Main Effort #1 — Kharkiv Oblast (Russian objective: Push
Ukrainian forces back from the international border with Belgorod Oblast and approach
to within tube artillery range of Kharkiv City)

Russian forces continued limited offensive operations in northern Kharkiv Oblast on October 22 but
did not make any confirmed advances. Ukrainian sources stated on October 22 that Russian forces
conducted unsuccessful offensive operations northeast of Kharkiv City near Vovchansk and Starytsya
(southwest of Vovchansk) and north of Kharkiv City near Lyptsi.[28] Ukrainian Kharkiv Group of
Forces Spokesperson Lieutenant Colonel Yevhenii Romanov stated on October 21 that Russian forces
began using drones with wired communications in northern Kharkiv Oblast.[29] Romanov stated that
the wired drones effectively act as conventional anti-tank guided missiles but that their effectiveness is
impeded by the length of connective fiber optic wire, added weight of the wire, and the susceptibility to
catch on obstacles. Romanov noted that Ukrainian forces have already developed methods to counter
the wired Russian drones. Elements of the Russian 7th Motorized Rifle Regiment (11th Army Corps
[AC], Leningrad Military District [LMD]) continue to operate near Lyptsi.[30]
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Russian Subordinate Main Effort #2 — Luhansk Oblast (Russian objective: Capture the
remainder of Luhansk Oblast and push westward into eastern Kharkiv Oblast and
northern Donetsk Oblast)

Russian forces continued offensive operations along the Kupyansk-Svatove-Kreminna line on October
22 but did not make any confirmed advances. The Russian Ministry of Defense (MoD) claimed on
October 22 that Russian forces seized Novosadove (northwest of Kreminna).[31] A Russian milblogger
claimed on October 22 that Russian forces advanced northwest and southwest of Stelmakhivka
(southeast of Kupyansk).[32] ISW has not observed confirmation of these claims. Russian forces
continued offensive operations northwest of Kupyansk near Lyman Pershyi; east of Kupyansk near
Petropavlivka; southeast of Kupyansk near Zelenyi Hai, Stelmakhivka, Lozova, and Pishchane; west of
Svatove near Dzherelne and Vyshneve; southwest of Svatove near Hrekivka, and in the direction of
Katerynivka and Novomykhailivka; northwest of Kreminna near Makiivka, Novosadove; and west of
Kreminna near Torske and Terny on October 21 to 22.[33] Elements of the Russian 423rd Motorized
Rifle Regiment (4th Tank Division, 1st Guards Tank Army [GTA], Moscow Military District [MMD])
and27th Motorized Rifle Brigade (2nd Combined Arms Army [CAA], Central Military District [CMD])
are operating near Stelmakhivka.[34]
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Russian Subordinate Main Effort #3 — Donetsk Oblast (Russian objective: Capture the
entirety of Donetsk Oblast, the claimed territory of Russia’s proxies in Donbas)
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Russian forces continued offensive operations east of Siversk near Verkhnokamyanske, southeast of
Siversk near Vyimka, and south of Siversk near Pereizne on October 21 and 22, but there were no
confirmed changes to the frontline.[35] Elements of the Russian 2nd Artillery Brigade (3rd Combined
Arms Army [CAA], formerly 2nd Luhansk People's Republic Army Corps [LNR AC]) are reportedly
operating near Vyimka.[36]

Russian forces continued offensive operations in the Chasiv Yar direction on October 22, but there were
no confirmed changes to the frontline. Russian forces conducted offensive operations northeast of
Chasiv Yar near Vasyukivka and near Chasiv Yar itself on October 21 and 22.[37] The spokesperson of
a Ukrainian brigade operating in the Chasiv Yar direction stated that Russian forces have conducted
assaults every day in the past month and that Russian forces took advantage of foggy weather to cross
the Siverskyi-Donets Donbas Canal recently.[38] Elements of the Russian 1442nd Motorized Rifle
Regiment (6th Motorized Rifle Division, 3rd AC) are reportedly operating in the Chasiv Yar direction;
elements of the 8th "Hispaniola" Volunteer Brigade (Russian Volunteer Corps) are reportedly operating
in northeastern Chasiv Yar; and elements of the 98th Airborne (VDV) Division are reportedly operating
within Chasiv Yar.[39]
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Russian forces continued offensive operations in the Toretsk direction on October 22, but there were
no confirmed changes to the frontline. Russian forces conducted offensive operations near Toretsk itself
and west of Toretsk near Shcherbynivka on October 21 and 22.[40] A Russian milblogger claimed that
Russian forces are transferring a large number of reinforcements from an unspecified sector of the front
to Toretsk, which the milblogger claimed is currently the Russian military's main attack direction.[41]
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Russian forces continued offensive operations in the Pokrovsk direction on October 22 but did not make
any confirmed advances. Geolocated footage published on October 22 indicates that Ukrainian forces
continue to operate west of Krasnyi Yar (southeast of Pokrovsk).[42] Russian milbloggers claimed that
Russian forces advanced near Selydove (southeast of Pokrovsk) and in northern Hirnyk (southeast of

13 Institute for the Study of War and AEI’s Critical Threats Project 2024


https://www.understandingwar.org/sites/default/files/Toretsk Battle Map Draft October 22%2C 2024.png

Selydove and southeast of Pokrovsk), although ISW has not observed visual evidence of these
claims.[43] Russian forces continued attacking east of Pokrovsk near Promin, Sukha Balka,
Vozdvyzhenka, and Myrolyubivka and southeast of Pokrovsk near Selydove, Lysivka, Mykhailivka,
Krasnyi Yar, Krutyi Yar, Hirnyk, Novodmytrivka, Zoryane, Novoselydivka, and Izmailivka on October
21 and 22.[44] A Ukrainian officer in a brigade operating in the Pokrovsk direction stated that rainy
conditions reduce the Russian military's ability to operate reconnaissance and strike drones but do not
affect Russian artillery operations.[45] The officer stated that Ukrainian electronic warfare (EW)
systems are able to deactivate half of the Russian drones that approach Ukrainian positions.
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Russian forces recently advanced east of Kurakhove amid continued offensive operations in the area on
October 22. Geolocated footage published on October 22 showing Ukrainian forces repelling a roughly
reduced company-sized Russian mechanized assault indicates that Russian forces advanced westward
along the 00510 Marinka-Kurakhove highway, east of Kurakhove.[46] Russian forces continued
attacking east and southeast of Kurakhove near Hostre, Dalne, and Heorhiivka on October 21 and

22.[47]

Russian forces recently advanced southwest of Donetsk City near Vuhledar amid continued Russian
offensive operations in the area on October 22. Geolocated footage published on October 22 showing
Ukrainian forces striking Russian personnel of the Russian 33rd Motorized Rifle Regiment (20th
Motorized Rifle Division, 8th CAA, Southern Military District [SMD]) indicates that Russian forces
advanced in eastern Antonivka (northeast of Vuhledar).[48] Russian milbloggers claimed that Russian
forces advanced northeast of Vuhledar near Antonivka, within Katerynivka, north of Vodyane, and
northwest of Vuhledar near Bohoyavlenka, although ISW has not observed visual confirmation of these
claims.[49] Russian forces continued attacking near Antonivka, Katerynivka, and Yelyzavetivka (all
northeast of Vuhledar); Bohoyavlenka and Novoukrainka (west of Vuhledar); and Zolota Nyva (west of
Vuhledar) on October 21 and 22.[50] Elements of the Russian 39th Motorized Rifle Brigade (68th AC,
Eastern Military District [EMD]) reportedly continue operating near Vuhledar; elements of the 37th
Motorized Rifle Brigade (36th CAA, EMD) reportedly continue operating near Zolota Nyva; and
elements of the "Aleppo" drone detachment of the 1472nd Motorized Rifle Regiment (68th AC, EMD)
reportedly continue operating near Yelyzavetivka.[51]
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Neither Russian nor Ukrainian forces reported on ground activity in the Donetsk-Zaporizhia Oblast
border area on October 22. Snipers of the Russian 38th Motorized Rifle Brigade (35th CAA, EMD) are
reportedly operating in the Polohy direction (south of Hulyaipole).[52]
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Russian Supporting Effort — Southern Axis (Russian objective: Maintain frontline
positions and secure rear areas against Ukrainian strikes)
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Russian forces continued assaults northeast of Robotyne near Mala Tokmachka on October 21 and 22,
but there were no confirmed advances.[53] Ukrainian forces are reportedly counterattacking in
Kamyanske (northwest of Robotyne).[54] Elements of the Russian 38th Motorized Rifle Brigade (35th
Combined Arms Army [CAA], Eastern Military District [EMD]) are reportedly operating in the Polohy
(eastern Zaporizhia Oblast) direction.[55]
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Russian forces continued attacks in east (left) bank Kherson Oblast on October 21 but did not make any
confirmed advances.[56]
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Note: The Ukrainian counteroffensive layer displays areas previously assigned to the Russian control,
Russian advances, or Russian claims layers where ISW now assesses that Ukrainian forces have
established a presence beyond a short-term raid. Inclusion of an area on this layer does not imply that
ISW assesses that the area is part of any upcoming Ukrainian counteroffensive operation.

Russian Air, Missile, and Drone Campaign (Russian Objective: Target Ukrainian military
and civilian infrastructure in the rear and on the frontline)

Russian forces conducted a series of drone strikes against Ukraine on the night of October 21 to 22,
mainly targeting Sumy Oblast. Ukraine's Air Force reported that Russian forces launched 60 drones,
including Shahed-136/131s and other drones of an unspecified type, from in Kursk Oblast and Yeysk
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and Primorsko-Akhtarsk, Krasnodar Krai.[57] Ukrainian forces shot down 17 drones over
Dnipropetrovsk, Cherkasy, Donetsk, Zaporizhia, Kyiv, Kherson, and Kharkiv oblasts and 25 over Sumy
Oblast.[58] Ukraine's Air Force reported that 10 drones got "lost," likely due to Ukrainian electronic
warfare (EW) interference, one flew into Belarusian airspace, three flew back into Russian airspace,
and one remained in Ukrainian airspace as of the morning of October 22.[59] Sumy Oblast officials
reported that Shahed drones targeted Sumy City, killing three and damaging civilian infrastructure.[60]

Russian Mobilization and Force Generation Efforts (Russian objective: Expand combat
power without conducting general mobilization)

Russian forces conducted multilateral military exercises with international partners. Iran hosted
Russian and Omani naval forces as part of the "IMEX 2024" naval drills, which took place between
October 19-20 in the Indian Ocean.[61] The exercises were intended to bolster collective security and
increase multilateral cooperation between Iran, Russia, and Oman. Saudi Arabia, Qatar, India,
Pakistan, Bangladesh, and Thailand observed the drills.[62] Such joint naval exercises are intended to
posture against the United States in its regional areas of interest and increase the interoperability of
various participating forces. Russian personnel of the 201st Military Base (Central Military District)
additionally began the joint "Frontier-2024" as part of the Russian-led Collective Security Treaty
Organization (CSTO)'s Collective Rapid Reaction Force format. Kazakh, Kyrgyz, and Tajik military
personnel are participating in the exercises, which will practice fighting in mountain and desert terrain
and providing air defense cover in such environments.[63]

The Kremlin posthumously awarded the Order of Courage to a Russian drone operator whose death
sparked intense criticism amongst the Russian ultranationalist milblogger community. Russian
milbloggers and media claimed that the Kremlin awarded Junior Sergeant Dmitry Lysakovsky (alias
Goodwin), a deceased drone operator from the Russian 87th Separate Rifle Regiment (1st "Slavic"
Motorized Rifle Brigade, 51st Combined Arms Army [CAA], formerly 1st Donetsk People's Republic
Army Corps [DNR AC]) with the Order of Courage on October 22.[64] ISW previously reported that
Lysakovsky died in combat on September 13 after the Russian command disbanded his specialized
drone unit and committed him to a frontal assault in Donetsk Oblast as punishment for criticizing the
Russian command.[65] Lysakovsky’s death caused outrage within the Russian milblogger community
as Russian milbloggers claimed that the 51st CAA’s practice of sending specialists to conduct frontal
assaults as punishment for dissent is indicative of poor Russian command discipline and degrades the
quality of Russian forces. ISW previously reported that Russian Defense Minister Andrei Belousov met
with Russian milbloggers on September 27 to quell Russian milbloggers’ complaints about the death of
Lysakovsky and another prominent Russian drone operator.[66] The Kremlin's decision to
posthumously award Goodwin with military honors is likely an additional effort to appease the
complaints of the milblogger communities.

Russian Technological Adaptations (Russian objective: Introduce technological
innovations to optimize systems for use in Ukraine)

Kremlin newswire TASS claimed on October 22 that the Russian company TsBK presented a new mini-
first-person view (FPV) hexacopter drone that can carry a six-kilogram payload up to 12 kilometers
without remote equipment and signal repeaters, or up to 20 kilometers with remote equipment and
signal repeaters.[67]
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Activities in Russian-occupied areas (Russian objective: Consolidate administrative
control of annexed areas; forcibly integrate Ukrainian citizens into Russian
sociocultural, economic, military, and governance systems)

ISW is not publishing reporting on activities in Russian-occupied areas today.

Significant activity in Belarus (Russian efforts to increase its military presence in
Belarus and further integrate Belarus into Russian-favorable frameworks and Wagner
Group activity in Belarus)

The Belarusian Ministry of Defense (MoD) announced on October 22 that it has begun the routine
dispatch of citizens called up for military service to their respective military units.[68] The Belarusian
MoD noted that about 10,000 Belarusian citizens will enter units of the Belarusian Armed Forces,
Ministry of Internal Affairs, Border Service, and various security agencies between October 22 and
November 23. Personnel who have served the terms of their compulsory military service will in turn be
released from their units during the same time period.

Note: ISW does not receive any classified material from any source, uses only publicly
available information, and draws extensively on Russian, Ukrainian, and Western
reporting and social media as well as commercially available satellite imagery and other
geospatial data as the basis for these reports. References to all sources used are provided
in the endnotes of each update.
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