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DRDO News

DRDO Technology News

‘@ Press Information Bureau
@ Government of India

Ministry of Defence
Mon, 02 Jan 2023

DRDO Celebrates its 65th Foundation Day; Floral Tributes
Paid to Former President Dr APJ Abdul Kalam at DRDO
Headquarters in New Delhi

Floral tributes were today paid at the bust of former President Dr APJ Abdul Kalam at DRDO
Headquarters in New Delhi to mark the 65th Foundation Day of the Organisation, which is
celebrated on Ist January every year. Secretary, Department of Defence R&D and Chairman,
DRDO Dr Samir V Kamat along with Director Generals and senior officials of DRDO paid
floral tributes at the bust of Missile Man of India.

The event, organised to mark the day, also included release of two books comprising articles on
defence technologies, a dictionary on scientific and technical terminology, Stores Manual and
guidelines (SMG-2023), third anniversary issue of bimonthly bulletin InSight and DRDO
Technology Foresight. DRDO Technology Foresight will be shared on DRDO website so that
industry and academia may plan their R&D activities accordingly.

A DRDO monograph ‘Infrared Signatures, Sensors and Technologies’ authored by Dr Kamal
Nain Chopra, a former DRDO Scientist, was also released by the Chairman DRDO. DRDO
calendar 2023 was also released. In addition, Secretary DD R&D and Chairman DRDO
felicitated all the employees who have completed 25 years of their service in DRDO.

In his address to the DRDO fraternity on the occasion, Dr Samir V Kamat congratulated them for
achieving a number of milestones in 2022, urging them to focus on developing the defence R&D
ecosystem in the country and strive to realise Prime Minister Shri Narendra Modi’s vision of
‘Aatmanirbhar Bharat’.

The DRDO Chairman stated that several systems developed by DRDO have been delivered,
inducted or handed over to the users. These include three firing units of Medium Range Surface
to Air Missile for IAF, Shakti EW system, InfraRed Signature Suppression System for ships,
Brake Parachutes for Su-30 fighter aircrafts, Commanders Thermal Imaging Sight with Laser
Range Finders for T-90 Tank, Dhwani Automated Sonar Trainer, four types of Radiation
Contamination Monitoring Systems, MIG-29 Aircrew Helmet and Pressure Breathing Oxygen
Masks etc. Dr Kamat added that the Acceptance of Necessity (AON) has also been accorded by
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the Defence Procurement Boards and Defence Acquisitions Council for induction of several
DRDO developed systems. Some of the notable systems include: Sarang ESM system, Light
Tank, Tactical Advance Range Augmentation (TARA) kit, Long Range Guided Bomb (LRGB)-
Gaurav, Naval Anti-Ship Missile-Medium Range (NASM-MR), Air surveillance radar for
NGMYV, Low Level Transportable Radar (LLTR) -Ashwini, New Generation Anti-radiation
Missile (NGARM), Pralay, Guided Extended Range Rocket Ammunition for Pinaka, Self-
Propelled Mine Burier, Infantry Combat Vehicle-Command, Anti-Personnel Fragmentation Mine
‘Ulk’, Infantry Floating Foot Bridge, Bridge Laying Tank (BLT) T-72 and ACADA.

The DRDO Chairman added that Authority Holding Sealed Particulars (AHSP) of Army version
of Akash Weapon System have been handed over to Missile Systems Quality Assurance Agency.
Several major systems have either been completed or are in the final stages of user evaluation.
These include Advanced Towed Artillery Gun System (ATAGS), Third Generation Helicopter
Launch Anti-Tank Guided Missile ‘Helina’, NAMIS (Tracked) and ‘Nag’ Anti-Tank Guided
Missile, Quick Reaction Surface to Air Missile, Medium Range Surface to Air Missile,
Mechanical Mine Layer (self-propelled), 8 mm Anti-Thermal/Anti-Laser Smoke Grenade,
HEPF and RHE (Enhanced) Rocket Ammunition for Pinaka MRLS, 125 mm FSAPDS, Air
Defence Fire Control Radar ‘Atulya’, Weapon Locating Radar for Mountains, V/UHF Manpack
Software Defined Radio, P-16 Heavy Drop System, Portable Diver Detection Sonar System,
Advanced Light Weight Torpedo, and Sea Water Purification Kit for Gaganyan Mission.

Dr Kamat stated that several systems are also undergoing developmental trials. These include
Electronic Warfare Systems for Naval platforms under the programme Samudrika, Phase-II
Ballistic Missile Defence Interceptor AD-1 Missile, extended range version of BrahMos from
Su-30 aircraft, Very Short Range Air Defence System, Naval Anti-Ship Missile-Short Range,
Agni Prime, Vertical Launch-Short Range Surface to Air Missile (VL-SRSAM), Akash-New
Generation, Man-Portable Anti-Tank Guided Missile (MPATGM), Enhanced Range Pinaka
Rocket System, High speed expendable Aerial Target ‘Abhyas’, Small Turbo Fan Engine,
Kaveri Dry Engine WhAP-CBRN, Shatrughat and EW Systems for Plains and Desert Active
Electronically Scanned Array Radar ‘Uttam’, Advanced Light Towed Array Sonar among
others.

The DRDO Chairman said that it is expected that most of the systems under trials will be handed
over to the users in the coming year. He summarised that five CCS programmes worth Rs 26,000
crore and 55 other projects worth Rs 11,000 crore were sanctioned in 2022. 32 previously
sanctioned projects were successfully completed. Some other flagship programmes such as
Advanced Medium Combat Aircraft (AMCA) are also under consideration for approval by CCS.

Dr Kamat brought out that in the past year, DRDO has signed 145 ToTs. Towards IP protection,
160 patents were filed and 100 have been granted during 2022. The fund limit under Technology
Development Fund (TDF) Scheme was enhanced to Rs 50 crore from Rs 10 crore per project.
This will enable DRDO to support industry for development of more complex technologies. He
mentioned that MoU was also signed between Naval Innovation and Indigenisation Organisation
and TDF to work jointly on advanced naval technologies. In addition, he mentioned that the 4th
version of Dare to Dream contest has been launched by the Raksha Mantri. He informed that
DRDO has now established a total of 15 DRDO-Industry-Academia Centres of Excellence (DIA-
CoEs). Currently, 867 projects are on-going with academia at a cost of Rs 1,183 crore.

https://pib.gov.in/PressReleasePage.aspx?PRID=1888133
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IIT Madras Centre of Excellence, DRDO Working Together
on Advanced Defence Technologies for National Defence

Indian Institute of Technology, IIT Madras Centre of Excellence and Defence Research and
Development Organisation, DRDO are working together to develop Advanced Defence
Technologies. IIT Madras CoE- ‘DRDO Industry Academia- Ramanujan Centre of Excellence’
(DIA-RCoE) will be conducting a directed research process to meet the national defence and
security needs of the nation.

DIA-RCoE was initially established by DRDO and then IIT Madras took it over. IIT M
converted it into a ‘Centre of Excellence,” an interdisciplinary research group that brings in
faculty and researchers from multiple departments to undertake translational research.

DIA-RCoE has been established to conduct directed research in advanced technologies for
defence and security and to create a world-class research centre developing cutting-edge
technologies. This initiative will be a contribution towards ‘Aatmanirbhar Bharat’ in the defence
sector, stated IIT Madras.

The research will be conducted in the following areas:
e Electronics and Computational Systems,
e Naval Systems and Naval Technologies
e Advanced Combat Vehicle Technologies
e High Power CW Laser sources
e Next-generation communication and networking technologies

Highlighting the outcomes envisaged from DRDO Industry Academia- Ramanujan CoE, Prof. V.
Kamakoti, Director, IIT Madras, said, “It is an important milestone in bringing together the
Academia, Industry and DRDO to collaborate and develop Atmanirbhar technologies for critical
needs of our country. Specifically, this will provide a first-of-its-kind opportunity for Start-ups
and MSME:s to participate in this critical Nation Building activity.”

The newly appionted Director of DIA-RCoE, Dr. O.R. Nandagopan said, DRDO is attaching
high priority for the development of futuristic technologies and systems for defence through
academia and industry. This centre will identify the strength of faculty members and industry
partners and develop cutting edge technologies and systems for our armed forces"

https://www.timesnownews.com/education/iit-madras-centre-of-excellence-drdo-working-
together-on-advanced-defence-technologies-for-national-defence-article-96696978
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Business Standard

Tue, 03 Jan 2023

Rajnath Singh to Inaugurate Infra Projects in Arunachal
Pradesh Today

Defence Minister Rajnath Singh will visit Arunachal Pradesh today to inaugurate a series of
development projects.The visit comes a month after Indian and China troops clashed along the
Line of Actual Control (LAC) in the Tawang sector. Singh will inaugurate the Siyom Bridge
near Boleng in Siang district and also virtually inaugurate 27 projects of the Border Roads
Organisation (BRO).

The 100-metre-long Siyom bridge over river Siyom is a strategically important bridge as it gives
the military a strategic advantage in deploying troops to the far-flung areas of the Line of Actual
Control. In a statement in Parliament, the Defence Minister said that the Indian Army bravely
stopped the Chinese People's Liberation Army (PLA) troops from encroaching on Indian
territory, and forced them to withdraw to their posts. "On December 9, 2022, PLA troops tried to
transgress the LAC in the Yangtse area of Tawang sector and unilaterally change the status quo.
The Chinese attempt was contested by our troops in a firm and resolute manner. The ensuing
face-off led to a physical scuffle in which the Indian Army bravely prevented the PLA from
transgressing into our territory and compelled them to return to their posts," Defence Minister
Rajnath Singh said in the Lok Sabha.

The Minister said that the issue had been taken up with China through diplomatic channels.
"After this incident, on December 11, the local commander of the area held a flag meeting with
his Chinese counterpart under the established system and discussed this incident. The Chinese
side was refused all such actions and told to maintain peace at the border," Singh told the Lok
Sabha.

The Defence Minister said that no Indian troops were killed or seriously injured in the incident.

He said, "In this face-off, a few soldiers on both sides suffered injuries. I'd like to tell this House
that none of our soldiers died or suffered any serious injury. Due to the timely intervention of
Indian military commanders, PLA soldiers have retreated to their own locations."

"This matter has also been taken up with China through diplomatic channels. I want to assure the
House that our forces are committed to guarding our borders and ready to thwart any attempt that
will be made to challenge it," Rajnath Singh said.




"I am confident this House will respect the capability, valour and commitment of our armed
forces, Singh added.

https://www.business-standard.com/article/current-affairs/rajnath-singh-to-inaugurate-infra-
projects-in-arunachal-pradesh-today-123010300101 1.html

@ TIHESSRIINDU

BusinesslLine

Mon, 02 Jan 2023

Army Troops to Showcase Indigenous Equipment During
India-Japan Exercise

To capitalise on Tokyo’s recent decision to hike military investment owing to threat from China,
India’s Ministry of Defence (MoD) will showcase indigenously-manufactured equipment at a
fortnight-long bilateral military exercise planned in Japan from February 13.

The Army has reached out to the manufacturers. “A bilateral military exercise is planned at
Japan from February 13 to March 2. To promote Indian defence industry, it is proposed that
indigenous equipment be carried by the participating Army contingent and showcased at Japan,”
said a communication from the Army.

Members interested in participating will have to hand over the equipment to the Army at Alwar
by February 5 and subsequently collect it on return, read the communication. Before that,
domestic defence companies have to give a written expression of interest, mailed to the MoD as
well as to Society of Indian Defence Manufacturers (SIDM), the not-for-profit apex body of the
Indian defence industry, before January 10.

Some of the equipments sought by the Army are: Drones, man-portable counter drone system,
counter improvised-explosive-devise equipment, robot for room intervention operations, latest
small arms like rifles, body armour, communication equipment and medical equipment including
for casualty-evacuation and management, said the letter.

On August 30, businessline had reported that India and Japan have projects in areas of drones,
anti-drone systems, robotics, underwater communication, Li-ion battery technology and
intelligence systems to further boost defence co-operation. Some of the industry level dialogue
that may mature are - defence PSU Bharat Electronics Litd (BEL) and M/s Toshiba Corporation
of Japan are in discussion for Li-Ion battery technology. In the new national security strategy,
Japan has on record listed India as the key partner besides Australia and United States of
America as it gears for the biggest-ever defence build up to face aggressive China in the Indo
Pacific Region. Japan has also decided to increase it defence budget by two per cent of the GDP.

https://www.thehindubusinessline.com/news/army-troops-to-showcase-indigenous-equipment-
during-india-japan-exercise/article66330683.ece




THE 3@ HINDU

Tue, 03 Jan 2023

Total of 519 Indian and Foreign Exhibitors Sign up for Aero
India 2023

With about a month-and-a-half left for the Aero India 2023, a number of exhibitors, both Indian
and foreign, have registered for the biennial air show. A total of 519 exhibitors have so far
registered for the five-day air show to be held at Air Force Station Yelahanka between February
13 and 17. Of the 519 exhibitors, 486 are Indian exhibitors, while 33 are from 21 foreign
countries.

According to the Ministry of Defence, the event will combine a major trade exhibition of the
Aerospace and Defence industries as well as aerial display by IAF and others. With about a
month-and-a-half left for the Aero India 2023, a number of exhibitors, both Indian and foreign,
have registered for the biennial air show. A total of 519 exhibitors have so far registered for the
five-day air show to be held at Air Force Station Yelahanka between February 13 and 17. Of the
519 exhibitors, 486 are Indian exhibitors, while 33 are from 21 foreign countries.

According to the Ministry of Defence, the event will combine a major trade exhibition of the
Aerospace and Defence industries as well as aerial display by IAF and others.

“Besides global leaders and big investors in the Aerospace industry, the show will also see
participation by think tanks from across the world. Aero India will provide a unique opportunity
for exchange of information, ideas, and new developments in the aviation industry. In addition to
giving a fillip to the domestic aviation industry, it would further the cause of Make in India,” the
Ministry said recently.

The 2023 edition of Aero India will return to its old avatar. The air show which is traditionally
held for over five days was reduced to a three-day event during the last edition in 2021 with the
last two days (public viewing days) being cancelled due to the COVID-19 pandemic. Besides,
the previous show was also unique as it was the world’s first hybrid exhibition wherein the
business elements of the event were held in both physical as well as virtual modes. Delegates
from over 55 countries and more than 540 exhibitors had participated in Aero India 2021.

The event also saw the signing of over 201 new business partnerships through MoUs,
agreements and collaborations were inked and the show was attended by 16,000 delegates.

https://www.thehindu.com/news/cities/bangalore/total-of-519-indian-and-foreign-exhibitors-
sign-up-for-aero-india-2023/article66330211.ece
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India Building Permanent Bunkers for BSF at Gujarat
Creek Along Pakistan Border

For the first time, India is constructing "permanent vertical bunkers" of concrete to station BSF
troops right at the strategically significant Sir Creek and 'Harami Nalla' marshy area along the
India-Pakistan International Border in Gujarat, official sources said. The Union Home Ministry
has sanctioned a Rs 50-crore fund for the construction of eight multi-storeyed bunkers cum
observation posts in this area along the Bhuj sector in view of the "constant infiltration of
Pakistani fishermen and fishing boats in the area", the sources told PTI.

According to official data, the Border Security Force (BSF) apprehended 22 Pakistani fishermen
and seized 79 fishing boats as well as heroin worth Rs 250 crore and charas worth Rs 2.49 crore
from this region of Gujarat in 2022.

While three pylon-shaped towers are coming up in the Sir Creek area, a 4,050 sq km marshy area
between India and Pakistan, five such concrete structures will be constructed by the Central
Public Works Department (CPWD) along the 'harami nalla' area spread across 900 sq km,
sources said.

The top floor of each of the 42-foot high 'vertical bunkers' will have space for mounting
surveillance gadgets and radars to keep an eye on the area that comprises serpentine estuaries.
The rest two floors will have the capacity to house around 15 armed BSF personnel and their
logistics, the officials said.

According to officials, these bunkers are being erected in the Lakhpat Wari bet, Dafa bet and
Samudra bet on the eastern side of the creek area, well within Indian territory.

A BSF contingent is providing armed protection to the labourers engaged by the CPWD to
complete the construction of the three bunkers in the Sir Creek area by March. The ocean gets
too turbulent from April and hence the work is going on at war footing, a senior BSF officer said.

The move to build the bunker came after then BSF director general (DG) Pankaj Kumar Singh,
during a tour of Union Home Minister Amit Shah to the Gujarat border in April last year, along
with senior officers made a presentation that the creek area and the marshy water body between
India and Pakistan were prone to infiltration and the BSF security apparatus was located way
behind.

The BSF said it requires eyes right at the front and for that to happen it needed a permanent base,
a senior official privy to this meeting said. It was informed during the presentation that the area
is "very sensitive and holds enormous strategic significance" and hence the BSF needs some
permanent bases right on the front as compared to the border posts that are currently located
about 50-60 km from the creek area. In order to "dominate" the creek areas, the BSF sends
regular foot and boat patrols to keep vigil in the entire 85-km-long coastal region of Gujarat
under its control, they said, adding that currently, it takes about five to six hours for troops to
reach the border from their posts, onboard speed boats or regular boats. The creek area has very
inhospitable weather and terrain. The marshes are home to poisonous snakes and scorpions. BSF
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personnel have to move barefoot while undertaking patrols as one cannot walk with boots on in
the swamp area, official sources said.

The three bunkers will be the first permanent structures in the area prone to tidal waves every
four hours a day. Anything made of metal or any other item corrodes due to high salt content in
the area, the officials said.

The BSF has been dominating this area for over six decades. Last year, Indian Air Force
helicopters were pressed into service to help the BSF troops find some Pakistani fishermen who
had intruded into the Indian side and were untraceable for some time.

Sir Creek is a 98-km disputed territory between India and Pakistan in the Rann of Kutch
marshlands, which opens up into the Arabian Sea. It divides the Kutch region of Gujarat and the
Sindh province of Pakistan. The two countries have been holding talks to resolve issues related
to the border dispute here.

https://economictimes.indiatimes.com/news/defence/india-building-permanent-bunkers-for-bsf-
at-gujarat-creek-along-pakistan-border/articleshow/96685637.cms

INDIA
TODAY

Mon, 02 Jan 2023

Chinese Incursions to Theatre Commands, What are Indian
Military’s Big Challenges in 2023?

By Pradip R. Sagar

Year 2022 was a mixed bag for the Indian military. While the Indian Army continues to tackle
Chinese troops in the icy heights of the Himalayas, the navy got a major boost with INS Vikrant,
the country’s first indigenous aircraft carrier. It put India in the elite group of nations to have
developed their own aircraft carriers. What does 2023 hold for India militarily given its two
difficult neighbours, China and Pakistan?

After 17 rounds of military commander-level meetings between India and China, the situation on
the Line of Actual Control (LAC) remains tense. Both sides have amassed a high number of men
and weaponry along the border. The incursion attempt by the PLA (People’s Liberation Army) in
Tawang sector of Arunachal Pradesh in December has again shown how the Chinese military
cannot be trusted. China has also refused to accept India’s proposal for disengagement at
Demchok and Depsang Bulge in Ladakh. India will have to keep a close eye on Chinese
movements since latest satellite images show new Chinese forward posts in the area.

Meanwhile, the first batch of Agniveers has reached training academies. Over 5.4 million
registrations were received by the three services for Agniveer recruitment into the Indian armed
forces (army 3.7 million, navy 0.95 million and air force 0.76 million). In June 2022, the Union
government had announced the Agnipath scheme for recruitment of youth into the military. As
per the plan, after serving for four years, 75 per cent of the recruits would be retired with a
financial package of Rs 12 lakh. Agniveers will be eligible for all gallantry honours as well as
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perks like Siachen Allowance. If killed in action, an Agniveer’s family would get a
compensation of Rs 1 crore. The scheme received a lot of flak within the military fraternity over
its truncated training schedule. If a regular trooper is trained in basics like weapons handling and
fieldcraft for 44 weeks, Agniveers will receive only 26 weeks of training.

For the Indian Air Force (IAF), the priority going ahead is to replenish its depleting fighter
squadrons in order to, as Air Chief Marshal V.R. Chaudhari recently said, “retain our combat
edge”. The statement came even as China was bolstering its airbases in Tibet with deployment of
a large number of fighter jets and advanced drones.

The IAF is left with 31 squadrons against its approved strength of 42. Recently, the IAF received
the last of its 36 Rafale fighter jets as part of a deal with France. But the overall number remains
low as most of the IAF fighter jets are on way to completing their service period. In September,
the Cabinet Committee on Security (CCS) had approved Rs 6,500 crore in additional funds to
fast-track the development of an upgraded version of the LCA Mk2, which is supposed to
replace 16 fighter jet squadrons—three squadrons of Mirage 2000, five of MiG-29, six of Jaguar
and two of MiG-21 Bison.

The IAF is looking to bolster its fighter squadron strength to 40 by 2040. In 2018, it had floated a
request for proposal worth $20 billion to procure 114 foreign-made multirole fighter aircraft
(MRFA)—about six squadrons. But the deal is yet to take off.

On the maritime front, while the navy has inducted its second aircraft carrier, INS Vikrant, its
underwater capability poses a challenge for naval planners. Many military observers believe
India’s underwater capability is nowhere close to meeting the needs of its 7,516 km coastline.
While China operates 65 submarines, the Indian Navy’s fleet of attack submarines—all diesel-
powered—has come down from 21 in the 1980s to just 15, besides a nuclear-powered submarine.
Also, only eight submarines are battle-ready at any given time since half the fleet undergoes mid-
life upgrades due to their age (most are three decades old).

The navy needs at least 24 submarines to meet its 30-year submarine-building plan, which was
approved by the CCS in 1999 after the Kargil War. The plan was to induct 12 diesel-powered
submarines by 2012 and another 12 by 2030. But repeated delays have forced the navy to rejig
the plan. The revised plan is to have 18 diesel-powered submarines and six SSNs (nuclear-
powered submarines). However, the navy has received five of six Scorpene-class submarines,
built at the Mazagon Dock Shipbuilders Limited (MDL) in Mumbai in collaboration with the
Naval Group of France, under Project-75. But the plan to acquire six additional lethal submarines
is running way behind schedule. Navy planners believe that while China remains India’s biggest
threat, even the smaller navy of Pakistan is leaping ahead of the Indian Navy.

In line with its ‘Vocal for Local’ push to boost the domestic defence industry, the Union Budget
earmarked 68 per cent of capital expense in the defence sector for the Atmanirbhar Bharat
implementation programme for acquisition through Indian entities. The allocation for indigenous
acquisition has been increased from 58 per cent to 68 per cent of the capital budget while 25 per
cent was reserved for the private sector.

The allocation of 25 per cent of the defence R&D budget for start-ups, academia and private
industry has been widely welcomed. In October, the ministry of defence released the fourth
positive indigenisation list, including 101 additional items that have to be procured from
domestic manufacturers. The positive indigenisation list essentially has items that the armed
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forces will procure only from domestic manufacturers. These manufacturers could be from the
private sector or DPSUs (defense public sector undertakings).

Despite multiple steps, India continues to heavily depend on imports for its military needs and is
amongst the top five buyers of weapons in the world. Over the decades, the Indian military has
been largely dependent on military platforms from Russia and Ukraine. With Russia and Ukraine
in war, Indian domestic players have an opportunity make their place.

Finally, will the military’s ambitious Theatre Commands plan, aimed at infusing jointness in the
three services, become a reality? A theatre command would have specialised units from the
army, navy and air force. Such commands will work under an officer from any of the three
services, depending on the function assigned. Like in the US and China, the plan is to have five
commands—northern, western, peninsular, air defence and maritime. But the road to this
jointness has not been easy, with the IAF opposing the concept. The project suffered a setback
with the demise of General Bipin Rawat, India’s first chief of defence staff (CDS). The new
CDS, General Anil Chauhan, now has the challenging task of getting the IAF on board.

https://www.indiatoday.in/india-today-insight/story/chinese-incursions-to-theatre-commands-
what-are-indian-militarys-big-challenges-in-2023-2316431-2023-01-02

Tae Economic TIMES

Mon, 02 Jan 2023

Japan Says it Scrambled Jets to Monitor Chinese Aircraft
Carrier Operations

Japan said on Monday it scrambled jet fighters and dispatched aircraft and warships over the past
two weeks to keep tabs on China's Liaoning aircraft carrier and five warships that conducted
naval manoeuvres and flight operations in the Pacific.

Japan monitored the operations after the Chinese naval group, which included missile destroyers,
sailed between the main Okinawa island and Miyakojima island into the Western Pacific from
the East China Sea on Dec. 16, Japan's Ministry of Defence said in a press release.

Before returning the same way on Sunday, the Chinese carrier conducted more than 300 take-
offs and landings of fixed-wing aircraft and helicopters, added the ministry, which did not report
any incursions into Japanese territorial waters or skies.

While China has conducted similar operations in the past, including one in May, the latest large-
scale military drills close to Japanese islands come after Japan announced it would double
defence spending over the next five years in a bid to deter China from using its military to push
territorial claims in the region, including against neighbouring Taiwan.

Japan also reported that it had detected a flight by a Chinese WZ-7 drone on Sunday close to
Miyakojima, the first time it has spotted the high-altitude drone in the area.

https://economictimes.indiatimes.com/news/defence/japan-says-it-scrambled-jets-to-monitor-
chinese-aircraft-carrier-operations/articleshow/96679807.cms
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Mon, 02 Jan 2023

US Approves Sale of Volcano Anti-tank Systems to Taiwan

In a recent press release, the US Defense Security Cooperation Agency (DSCA) announced a
proposed sale of Volcano (vehicle-launched) anti-tank munition-laying systems, M977A4 heavy
expanded mobility tactical truck (HEMTT) 10-ton cargo trucks, and M87A1 anti-tank munitions
to Taiwan. The deal also included the training and test of munitions, and related elements of
spare parts, engineering, technical, logistical, and other programme support.

The DSCA said that the deal served the “US national, economic, and security interests by
supporting the recipient's continuing efforts to modernise its armed forces and maintain a
credible defensive capability”. The sale of anti-tank systems will support Taiwan in improving
security and maintaining political stability, military balance, and economic progress in the
region, the DSCA added.

The proposed sale will improve Taiwan's “capability to meet current and future threats by
providing a credible force capable of deterring adversaries and participating in regional
operations”, the DSCA continued. The principal contractors in the deal will be Northrop
Grumman for the production of munition canister mines, and Oshkosh Corporation for the
production of the M977A4 HEMTT vehicles.

The DSCA said that it had notified Congress of the possible sale of anti-tank systems. The sale
was notified amid China ramping up its military activities along Taiwan Strait. On 27 December,
Janes reported that the Chinese military aircraft conducted the largest breach of the Taiwan Strait
median line to date.

Janes assessed that about 34-43 combat aircraft crossed the median line over a 24-hour period
between 0600 h local time on 25 December and 0600 h local time on 26 December. The median
line is the de facto sea border separating China from Taiwan.

Taiwan's Ministry of National Defense (MND) said in a press release on 29 December 2022 that
the sale of Volcano anti-tank systems would begin in a month. “The Chinese Communist Party's
frequent military activities near Taiwan have posed severe military threats to us [Taiwan]. The
US continues to provide defensive weapons to our country, which is the basis for maintaining
regional stability and peace,” the MND said.

The anti-tank system would “have high manoeuvrability and rapid mine-laying effectiveness and
can respond quickly to enemy threats, which will help improve the national military's
asymmetric combat capabilities”, the MND added. According to Janes EOD and CBRNE
Defence Equipment, the Volcano can rapidly dispense up to 960 mines from expendable
canisters mounted on as many as four launcher racks.

The mine delivery speed of the system is from eight to 88 km/h for ground vehicles and from 20
to 120 kt for helicopters. At a ground speed of 88 km/h, 960 mines can be dispensed in 43
seconds.
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A helicopter flying at 120 kt can dispense 960 mines in 17 seconds. A typical Volcano-dispensed
minefield strip is 125 m wide and 1,150 m long.

https://www.janes.com/defence-news/weapons-headlines/latest/us-approves-sale-of-volcano-
anti-tank-systems-to-taiwan

Mon, 02 Jan 2023

NATO Military Chiefs of Defence Meeting - 18-19 January
2023

NATO’s highest Military Authority, the Military Committee, will meet in person on 18-19
January 2023, in Brussels, Belgium. Admiral Rob Bauer, Chair of the Military Committee, will
preside over the meeting, which will be attended by the Allied Chiefs of Defence and their
counterparts from Invitees Finland and Sweden. They will be supported by General Christopher
Cavoli, Supreme Allied Commander Europe (SACEUR), and General Philippe Lavigne,
Supreme Allied Commander Transformation (SACT), who will each lead a session.

The meeting of the NATO Military Committee in Chiefs of Defence Session (MCCS) will
enable the 32 Chiefs of Defence, to meet and discuss issues of strategic importance to the
Alliance. The NATO Secretary General, Mr. Jens Stoltenberg will join the Military Committee
for the first session to provide the latest political objectives and to discuss security challenges
facing the Alliance.

Supreme Allied Commander Transformation, General Lavigne, will lead the second session of
the day. It will focus on early observations from the ongoing war in Ukraine, and the acceleration
of the implementation of the NATO Warfighting Capstone Concept and the Wartfare
Development Agenda. The Chiefs of Defence will discuss NATO’s military capacity and
capability to defend the Alliance against all challenges, now and in the future. This will include a
discussion on multi-domain operations, digital transformation and interoperability.

General Cavoli, Supreme Allied Commander Europe, will lead the third session of the day. He
will provide an update on the Alliance’s implementation of the Concept for the Deterrence and
Defence of the Euro-Atlantic Area. This ‘deter and defence strategy’ provides a common
framework for military activity in peace, crisis, and conflict. It closely interlinks national plans
with NATO military plans and takes into account threats and challenges specific to particular
regions, domains, and functional areas.

The fourth session will be on NATO Readiness and Sustainment of military forces, in particular
risks and mitigations. This session will centre on capability development, military stockpiles and
logistics. The first session of the second day will see the Chiefs of Defence meet with their
Kosovo Force (KFOR) operational partners — Armenia, Austria, Finland, Ireland, Moldova,
Sweden, Switzerland, and Ukraine. The discussions will concentrate on the situation on the
ground, the security environment, and KFOR’s mission. The Military Committee will then
discuss NATO’s non-combat and capacity building Mission in Iraq with their operational
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partners Sweden, Finland and Australia. The Chiefs of Defence will discuss the Mission’s
ongoing efforts to assist Iraq in promoting greater stability, building its security and defence
institutions, and eradicating terrorism.

The final session will see the Military Committee discuss NATO’s ongoing support to Ukraine.
https://www.nato.int/cps/en/natohg/news_210397.htm

THIE NEW

INDIAN EXPRESS

Tue, 03 Jan 2023

Seoul Says Talks Underway Over Joint Nuclear Exercises
with US

Seoul and Washington are discussing joint planning and exercises involving US nuclear assets to
counter growing threats from the North, South Korea's presidential office said Tuesday after US
President Joe Biden said there would be no such joint drills.

The statement was released after Biden said the United States was not discussing joint nuclear
exercises with South Korea, seemingly contradicting comments by Seoul's President Yoon Suk-
yeol earlier this week.

The two security allies are "in talks over information-sharing, joint planning and the joint
implementation plans that follow with regard to the operation of US nuclear assets to respond to
North Korea's nuclear weapons", Yoon's office said in a statement.

In an interview with the Chosun Ilbo newspaper published Monday, Yoon said the United States'
existing "nuclear umbrella" and "extended deterrence" were no longer enough to reassure South
Koreans. "The nuclear weapons belong to the United States, but the planning, information
sharing, exercises and training must be done jointly by South Korea and the United States,"
Yoon said, adding that the US was "quite positive" about the idea. Hours after that interview was
published, Biden gave an emphatic "no" in response to a question on whether the two sides were
considering joint nuclear exercises.

Yoon's office acknowledged Biden's response but said the US president had been "left with no
options but to answer 'No' when directly asked... without any context". "Joint nuclear exercise is
a term only used by nuclear powers," said Kim Eun-hye, a spokeswoman for the South Korean
president's office.

The back and forth comes after the North's leader Kim Jong Un called for an "exponential"
increase in his country's nuclear arsenal and new intercontinental ballistic missiles (ICBMs) to
counter what it termed US and South Korean hostility. In 2022, the North conducted sanctions-
defying weapons tests nearly every month, including firing its most advanced ICBM ever. Under
the hawkish Yoon, South Korea has beefed up joint military drills with the United States, which
had been scaled back during the pandemic or paused for a bout of ill-fated diplomacy with the
North under his predecessor.

https://www.newindianexpress.com/world/2023/jan/03/seoul-says-talks-underway-over-joint-
nuclear-exercises-with-us-2534283.html
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% Press Information Bureau
@ Government of India

Ministry of Science & Technology
Mon, 02 Jan 2023

The 108th Indian Science Congress being Inaugurated at
Nagpur Tomorrow by Prime Minister Sh Narendra Modi
will Focus on Sustainable Development with Inclusive
Involvement of All Sections of Society Including Women

The focal theme of this year’s Science Congress has been very thoughtfully finalized as
“Science & Technology for Sustainable Development with Women Empowerment”.

A unique hallmark of the Indian Science Congress this year would be “Children Science
Congress”

Plenary Sessions will feature Nobel Laureates, leading Indian and foreign researchers,
experts and technocrats from a wide variety of fields, including Space, defense, IT and
medical research.

A major attraction will be a mega expo “Pride of India” to showcase significant
contributions largely of Indian Science and Technology to the society

The 108th Indian Science Congress being inaugurated at Nagpur tomorrow by Prime Minister
Narendra Modi will focus on sustainable development with inclusive involvement of all sections
of society including women. Stating this in a pre-conference briefing to the media, Union
Minister of State (Independent Charge) for Science and Technology & Earth Sciences, Dr.
Jitendra Singh  said that the focal theme of this year’s Science Congress has been very
thoughtfully finalized as “Science & Technology for Sustainable Development with Women
Empowerment”. He said, the Conference will deliberate on holistic growth, reviewed economies
and sustainable goals, while at the same time address the possible obstacles to the growth of
women in science & technology.

The Minister said, a unique hallmark of the Indian Science Congress this year would be
“Children Science Congress” being organized to provide opportunity to children to use their
scientific temperament and knowledge and to realize their creativity through scientific
experiment.

Dr Jitendra Singh also pointed to a new event being added to this year's Science Congress in the
form of what has been titled as “Tribal Science Congress”. This will seek to showcase the
empowerment of tribal women and also provide a platform for display of indigenous accent
knowledge system and practice. The Plenary Sessions, the Minister informed, will feature Nobel
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Laureates, leading Indian and foreign researchers, experts and technocrats from a wide variety of
fields, including space, defense, IT and medical research. The technical sessions will showcase
path-breaking and applied research in Agriculture and Forestry Sciences, Animal, Veterinary and
Fishery Sciences, Anthropological and Behavioural Sciences, Chemical Sciences, Earth System
Sciences, Engineering Sciences, Environmental Sciences, Information and Communication
Science & Technology, Material Sciences, Mathematical Sciences, Medical Sciences, New
Biology, Physical Sciences, and Plant Sciences, he added.

Dr Jitendra Singh also referred to a special attraction of the event, the mega expo “Pride of
India” which will display the strengths and achievements of Government, Corporate, PSUs,
Academic and R&D Institutes, Innovators & Entrepreneurs from all across the country.
Prominent developments, major achievements and the significant contributions largely of Indian
Science and Technology to the society will be showcased in the exhibition.

Apart from these 14 sections, there will be a Women’s Science Congress, a Farmers’ Science
Congress, a Children’s Science Congress, a Tribal Meet, a section on Science and Society and a
Science Communicators’ Congress.

Among the top dignitaries who will grace the inaugural session are Governor of Maharashtra and
Chancellor of Maharashtra Public Universities, Bhagat Singh Koshyari, Union Minister and
Chairman of the Advisory Committee of RTMNU Centenary Celebrations, Nitin Gadkari, Union
Minister of State (Independent Charge) for Science and Technology & Earth Sciences, Dr.
Jitendra Singh and Deputy Chief Minister of Maharashtra, Devendra Fadnavis.

Vice Chancellor of Rashtrasant Tukadoji Maharaj Nagpur University, Dr. Subhash R. Chaudhari,
and General President of Indian Science Congress Association (ISCA), Kolkata, Dr. (Mrs.) Vijay
Laxmi Saxena will be prominently present.

Vigyan Jyot - Flame of Knowledge - was conceived on the lines of the Olympic flame. It is a
movement dedicated to nurturing scientific temper in the society, especially the youth. The
flame, installed at the University campus, will continue to be alight until the end of the 108th
Indian Science Congress.

https://pib.gov.in/PressReleasePage.aspx?PRID=1888038

Tue, 03 Jan 2023

MIAGTT AU & TESIeTeq T Hibe AT 10 Fre T8
e F @i W SR A F F@ &, 2024 F At
AGH: e FITI

ST H 3Hles T US| AhI- ARceell| JgI dl Hishe 9 §, STl AT
e & foT 4 9RAT vegeied I akeT arar fr AT gor W §1 §e¢ el
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MR Ul # YFeqy Farg S W g, arfeh SR AT Il Jecarnyor & fe=r g
A e | W e & AEgerey (SH Foge) F do § gAERT o W@, a1fF 3%
TIEHIFC A GG o &1 g7 AT 4 & 6 6 dga HIThol TFEHASS Halg o
g, i TUH & a1ST H oI5 Fholdlel &1 @l e of @ ORI e 9rdeie Sf8ae
TRBA & gl

3 e ¥ 3 <fv Mfeer wEftee & g ¢l @ I &5 a1 ads €, ofeher
3YAT ATH S § SAhR X ¢TI Jeglal §arar & Telaie & fov si3aa e &
URIGCH 1 SEfAU AT I, it a sHAT i @ wH ge dw arfew g gl
¢ioler & 15 freg O¢ a8 81, ¥ 3 ¢ 3 Reawic & AW & Jgadr ¢l & o
T A A o & g T FAT 5 TG F doree H ¢fdar oo W g1 AR
Ut T a0l @ TEIAICH & AT I YAl g1 har ardm g1 fid Teh g% H goat
A AR & IR H TAH SARRAT eS| e & 3§ TRAT A gA, SiEl
TEHAeE $r e g W &l 3% T HI RBeEd e are tedge 3R ISRO &

dATH dsfeeed 4 a1d $

4 AT P TAIT 7 ST W@ §, offehel AR H fohdel Hor STT9N, Ig 3137 I AT ¢
3T QU AR STelHe TS H I @ Hbdl § o TECHCH ST A1 Al I gl
fohcer feeT &b, 5@ o) ol e ST €3 &, FIHR 3 FT ¥ @ §l g S
ReTee 3muanm, 38 & ¥ g9 & tEdic Fda i el I esH 12 8¢ § o
72 ¢ d& g Hhdl 8 Tl P & g JAar omear, (% I & 3
UiFefacT Hear|

AR & FYAT ST ITAAA, AAT F1HAE T o =i o gher

3T do &, 3ARST AR AT & ST Fr daRer & A 9w g afdud & A 12
Y 1961 A FU RN H FTF H AT Ggell SR T HRAAT HAT ATl 33Tl
AL TR 5 AS 1961 T Teled Ahs JARET H S dlel Ugol ARG TEEIAIC ded |
AT B A FHAIET 2003 A Al 3R RIS AAST FAIE W@ ar AR g H
ST Aolel arelr IiAT S B

$T8asT TUH RET RS2 A ISRO o 36 qX AR i Hishe @M g1 TEICH
& forw ¢foer v Borsa Fie are teaucH @ i 399 aTddid el T Soleld
sTer &r g

70 F ¥ 4 N7 A AT, AR A 37 40 A ¥ FA
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ISRO T TEHHAlE ¢feler & AT 70 BiA A & dorefe & e 3 TR
AR (1AM) & AfHa Thifdr iR Wiwd cre & dc 4 9 Tllhe A T
IGT| CEC UIIelC Bled hl Jolg U Solch UK U SIIGT SIGA H gl 386 &l
TFINRTT g

T H 13 7 "ol 2fAer, IRF adi & AW

IRY STC II¥elc & TE 2020 F ¢fHo & v & a7 71 U1l ®F sgfav, Fifh
3ARET H G AT Aol T T el I TG Thel 3] & & & 99 g, 3R
dg AT TRl & g

a8l FAG 13 A gfeder Tell| A ¢ TF & TITHUC & Adlah oY, Siafdh gH 58
IR 3iaRer # Taceh TIoede A9 e g1 safov & & {@% 39 d@er @
AT arar I o, S Sl g1 SR, 3aRel # Jecarhyor A dfaees B
T8l 81| SHY 3G g §HY gar H 33dT @ar gl 3Haler It & dfaeers wd
T8 W HY G &, Y R{arr ) sus v gt & 8 10 fie Y Tgs A o
SRt gfdar &1 7S]

g€ YT Tont 3R Regw & &y sft e

§H TUH AT 3Hh FHelel & BEs AR RRAA G Hiar @ S & vegeie
SFolT fohcetr ARSFo §, 3R sad fav fw awg & fder & Sl &1 stier @vga 8-
TEIAlE ot & fHT e head g STwY ¥l S §H g W dad § 3R spen
M-I GHAT Y& FIT ¢ Al §H AT AT 3ot ST Biel gl ST B

S8 G T A S & §IG ocarhyoT HEGH g1 gl 3R &S Aee giar W@l &,
W H fGART & 39 ad & 6T dIR e giar g1 fgarer o farr sar g &
TE & I & §g ar 9 o dfaeedd B B FgT gl & {add o &, foaw
3e<I oiEr FiaT FE 8Tl 5H% U TEeled # Fs-Fs ¢ AMGT H M-I
AT STl 1 F ¢iofer & qad 36H ffedl # 4 v &

aigcel AEH T G THRIRERS Hals Sl &, Fifle T9H H #Aeg & v &g 3R
Tl 89T, RACe! & Agg HI ST Thdll| WR & el 3Ped Sl TFARABS HdS
ST g1 81E ¥ S 3R O 38 Regy & f{@mr S gl

ERAT X ATICAA B FH Il gl &7 TS o g, a9 i gAY gfesal W IR &l
EdT &1 T8 7 S & T 1 Ig AGYH 8Ial & T Tl o SIfAehr o 9o o8
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US TET| BSTSAT HITH A &iell Y& W S g1 efelar & g0 g & e
AAST AT @ ST B

TIH # gA HEA Ao A &1 SHAT ofdel 3 eR’dl & A g §1 8w
U TFERATSS s STdl 8, forad §ART 8¢ VET $haered # R fir gaft Sifenrait
I Siferiier TgaeT & f R <

FWﬁEﬁTé—@ﬁ%aﬁmehwlaﬁquéﬁﬁﬂ%l oI, el W A Alg T EET A
eBe I od §, Fih T BRI Fe I W @ 8, AT TWH W TF TR
el T 3T FHAST AT 9Teer foh 319 g#7 | 8 A1 &% 9A W ol

IR TEAeE ¥ T & ¥ & FrcAs w0 ge of @iy o € ¥ siaRe #
JAT & B9 @ IR U arv §) 39 3rdrar T99 A, diea fievd, TIHITe
R 3R 733 gue swreeR fir fHa & 715 B

T A WA F RAegare & ga @ A

RT H WeH &l IREAA AT &1 Tf@fhs i & a1 W &1 ISRO &
Aifee ArsfeTe & Harlae, @FEgeel & IRT 378 T8 & 8d TeaNRIy f&ar o
W&l ST o @ ¢ & o Ueefdd Y ey & ar 3esh | 8, 3R &g @
UTFefaer 3T & & 91 | ¢l

¢felfar arelr SerE §¥dicye 3w vaRead A (1aM) 3R sar dearse SR U8
e sRfdadT (ISITE) & Aoldieh gl AN & S[3 @ell & 3femar Igi fonely a1 off
ST I RIAAA 16T ¢l IRI TESIAICH Pl HhiFeT & AT ol FI Solold g, olfched
oRaRt & o e & 2 Ty 7E & 7 L

TH AT AT 3% Treft @ @ Aegsr A g9 RS

s AT & v af AR fr FAT 7 {ogw IR Far g1 5998 & & A ®
8ol aR $Rd & 33dReT T Jeher AT 3 3 areft Idier Acgar anfae &

T FEd §- TWE A Ao F AT, g S Foge IR R g, 3adhr Hufad e
IR F T el & o S AT g1 AfheT VAT g FohaT § fF ggel R # ar &
@l HARET & AT SV Th S @ S, 3¢ g8 W35 A fordll 3R & @y fiem
SITTMT| Ush R §H 379a0 @l 1 3dReT & Ward ad o 3, a e gar foe
Tl M-Il deifoidl 16l QM| ISRO &T df o JFd & dgl TIH TCAT Fellel hr
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Trotelr &1 3 SOT-3ARET & U WU TOE T §, 987 gAN U w8 e
urEfedr §1 ISRO YT FAH T FAT 91 o 37 Iraifedl § e Ao Srwem|

HeglaT Hhgd &, A ol 3 AT FT {olad dIR fhar g1 3reh q@r AATe I
W el & H 5T a9l [@F gsawd iieR ¥ &&§F Har 731 gl 3 o
frgercs W goe ¢fder @ o W & F I Tsgw & Fl R sFawHT §l s
U e ¥ HATRR g &Y &1 TEIeicd S ¥9E # glel, a9 ISRO & Hsfeee
38 O THT & IRT FAaes WA FIS Uleold gl W 3o IS fhAT ST T,
AfFsT fadel HAeg A & AU g8l FI$ A& geml &7 F EH gAR HaRar
A o R dvdsr o d@ o &, Afhad gAly wegfadhereT $ dladst gfaerer &
grefr, ISRO & afdher olfaasr sfarer € g

A & T H§ oRE T FAlclal I 3T fhar T W@ g1 S, TFAT WS
died gieher, fodeh SIRT % &l FIEIT &Rl 9 1 SMeen| gl 9l s A &7
FoTse fARE g, el Hevdie EgH ¢S dicd Sglehdl, AU Aootie, dHrgiaishers
A 3 Nepall AR &1 WHAE 3@ §1 TEHicH & of S are ggHeT
¢S ofled giehel GSLV-MK3 3R LVM3 IR & g |

$AR ol ¢, T T A uiseior AT T@r el §1 58 379 0 A3 §ohl &
for, o foell U A sfFawic a1 do diea v oma & @ 388 3 a1 Famer
AFEY egeeT e & T arveh, ifer dad SRl F AGH Hr At & g

I ARFST vESTe d9A AR TIHEE FT CAH

ISRO ¥ ¥R WERTT & AMNS, 30 IR §AR WACH TIHFC & dEX 78T
el TT & I & dIc TITHTC Gl & dF oenuan| fAee faer feat a&
TolM, TE 31ET & SdeTIHC T I 8N, oifchel 8 12 § 72 ©C doh IITAAT &l dgl Uh
Fhd gl

Ugell R H A 3IARET AT T FRI&TT arad ol H HHAAE gl ST, e ga@l ax
H g Thar ¢ fF &7 30¢ Touaie M #ad| 50 RE AP & AT F ISRO &
e TR Afger wgfere &t o 3iaRer & oom o1 Tar §1 O F @ Rewr g,
Afhed I FH T ST TSI & g9l AR, & 3R O o 8 347 g 39« A=
I 3T ST §| §ART AT FFAH gl & oG STehl ORIl & FHeblelel hIhl TEAT gl
gH 37aRer af¥ar & v efHer dex samm & af Ry &1 3@ A% weaaT &
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RA & Sorr 93T g, ofthel #iasy # gH Seree ¥ 200 fhA g¥ v TR dX
SATAT| 378 QT iRy IETAATST T HHAAET W g

T F IraTar dreefodT, wamsr R QA st Ree & afae

ITATA AT F O 9RT 6 T FAET 2T F A AR HH IR T g1 TEAeH
I Sfeder &0 7 g1 Tow AR #F wiw F G forar o T ¥ foT eerer R
& fow FamEr 3R AAEAT F AT we RAT ST W@ gl ABS TAA que & fow
siteeforar 3R AT F9w vl & |1 Aot F1F & @ B

gger &l 3eigs fAwe afew fre seer

PM FIET & 2018 H INTIATT AT T Velled fohaT T, a9 Fel AT fF “HRT FT g
aamaaﬁaﬁﬁﬁﬁéaﬁmmﬁqg’ﬂml’ﬁavﬁaﬁr%ﬁmwaﬁé
ST &1 Tacel AT F 2024 & MR FH IdRET H HeHA IWIN, Fifeh IR
e & AU g a0 °RY TFC Ugee IRV &l SE0 A 3 AdE # 3 oA & fov we
H of ST Fr a1 FET gl

2024 & N FAE A olled gl dTel EFAT TIF Folige A (H1) & Ugel ar
3eTgps AT ofed fhT SUET| SHA Teh 2023 & MY FAET 3R GET 2024 & Aehs
FACY H g

https://www.bhaskar.com/db-original/news/isro-gaganyaan-spaceship-project-details-test-pilot-
training-in-russia-130754260.html

THE 3t

2 HINDU

South Asian Black Carbon Aerosols Increase Glacial Mass
Loss over Tibetan Plateau: Study

Black carbon aerosols have indirectly affected the mass gain of the Tibetan Plateau glaciers by
changing long-range water vapour transport from the South Asian monsoon region, a study has
found. The South Asia region adjacent to the Tibetan Plateau has among the highest levels of
black carbon emission in the world, the researchers said.

Mon, 02 Jan 2023

Black carbon aerosols are produced by the incomplete combustion of fossil fuels and biomass,
and are characterised by strong light absorption. Many studies have emphasised black carbon
aerosols from South Asia can be transported across the Himalayas to the inland region of the
Tibetan Plateau. Researchers noted that black carbon deposition in snow reduces the albedo of
surfaces -- a measure of how much of Sun's radiations are reflected -- which may accelerate the
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melting of glaciers and snow cover, thus changing the hydrological process and water resources
in the region.

The study, published in Nature Communications, found that since the 21st century, South Asian
black carbon aerosols have indirectly affected the mass gain of the Tibetan Plateau glaciers by
changing long-range water vapour transport from the South Asian monsoon region.

"Black carbon aerosols in South Asia heat up the middle and upper atmosphere, thus increasing
the North-—South temperature gradient," said Professor KANG Shichang from Chinese Academy
of Sciences (CAS). "Accordingly, the convective activity in South Asia is enhanced, which
causes convergence of water vapour in South Asia. Meanwhile, black carbon also increases the
number of cloud condensation nuclei in the atmosphere," Shichang said.

These changes in meteorological conditions caused by black carbon aerosols make more water
vapour form precipitation in South Asia, and the northward transport to the Tibetan Plateau was
weakened, the researchers said.

As a result, precipitation in the central and the southern Tibetan Plateau decreases during the
monsoon, especially in the southern Tibetan Plateau, they said. The decrease in precipitation
further leads to a decrease of mass gain of glaciers.

From 2007 to 2016, the reduced mass gain by precipitation decrease accounted for 11% of the
average glacier mass loss on the Tibetan Plateau and 22.1% in the Himalayas. "The
transboundary transport and deposition of black carbon aerosols from South Asia accelerate
glacier ablation over the Tibetan Plateau. "Meanwhile, the reduction of summer precipitation
over the Tibetan Plateau will reduce the mass gain of plateau glaciers, which will increase the
amount of glacier mass deficit," Shichang added.

https://www.thehindu.com/sci-tech/energy-and-environment/south-asian-black-carbon-aerosols-
increase-glacial-mass-loss-over-tibetan-plateau/article66329434.ece
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