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METRO

Earth hit by massive solar flare knocking out radio
across US - and it won't be the last

¥ Comment

Anugraha Sundaravelu
© Wednesday 9 Aug 2023 11:03 am




ey Business Insider

A once-in-century solar storm could fry power
grids and knock out satellites. Here's why
scientists worry it could happen soon.

Story by mguenot@businessinsider.com {Mananne Guenot) « 1d
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Massive solar eruption slams into
Earth, the moon and Mars at once for
the first time in history

Astronomers captured the moment a solar storm hit three planetary surfaces

The team is now calling for more protection for humans in space
. READ MORE: NASA could give a 30-minute warning before solar storm hits Earth
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SPACEX TEARS ANOTHER HOLE IN THE IONOSPHERE: On Monday
night, Aug. 7th,, SpaceX launched 15 more Starlink satellites from the
Vandenberg Space Force Base in California. En route to orbit, the Falcon 9

rocket tore a hole in the ionosphere. Dennis Mammana photographed the
telltale red glow from Borrego Springs, CA:
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SCIENCE & HEALTH

Russia to Launch Lunar Mission Friday, First
in Nearly 50 Years
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SCIENCE ASTEROID

Al algorithm finds ‘potentially hazardous’ neatr-
Earth asteroid

3 Arin Waichulis | Aug 8 2023 -10:30 am PT | & 1 Comment

A potentially Earth-threatening space rock has been detected by a new artificial intelligence
algorithm programmed to find asteroids that come dangerously close to our planet.
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7% Al Sky Fireball Network

Every night, a network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits, velocity,
penetration depth in Earth's atmosphere and many other characteristics. Daily
results are presented here on Spaceweather.com.

On Aug 07, 2023, the network reported 31 fireballs.

(23 sporadics, 7 Perseids, 1 Northern Delta Aquariid)
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fff‘All Sky Fireball Network

Every night, a network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits, velocity,
penetration depth in Earth's atmosphere and many other characteristics. Daily
results are presented here on Spaceweather.com.

On Aug 08, 2023, the network reported 29 fireballs.

(20 sporadics, 8 Perseids, 1 Southern Delta Aquariid)




7% All Sky Fireball Network

Every night, a network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits, velocity,
penetration depth in Earth's atmosphere and many other characteristics. Daily
results are presented here on Spaceweather.com.

On Aug 09, 2023, the network reported 50 fireballs.

(28 sporadics, 20 Perseids, 1 Northern Delta Aquariid, 1 SOuthern lota Aquariid)




C?-Z(H All Sky Fireball Network

Every night, a network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits, velocity,
penetration depth in Earth's atmosphere and many other characteristics. Daily
results are presented here on Spaceweather.com.

On Aug 11, EI.IE:::._tI'l:e- "I-E'['.-'-.:'IZIFFZ reported 48 fireballs.
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cf’” All Sky Fireball Network

Every night. a network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits, velocity,
penetration depth in Earth's atmosphere and many other characteristics. Daily
results are presenied here on Spaceweather.com

On Aug 12, 2023, the

network reporied 54 fireballs.
r. {octhorn Delia Aquand, 1 alpha Capricorme
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C7gzi"'A|| Sky Fireball Network

Every night, 3 network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits. velocity,
penetration depth in Earth's atmosphere and many other charactenstics. Daily
results are presented here on Spaceweather.com

On Aug 13, 2023, the network reported 168 fireballs.




Cf:é:A” Sky Fireball Network

Every night. a network of NASA all-sky cameras scans the skies above the
United States for meteoritic fireballs. Automated software maintained by
NASA's Meteoroid Environment Office calculates their orbits. velocity
penetration depth in Earth's atmosphere and many other charactenstics. Daily
resuits are presented here on Spaceweather.com

On Aug 14, 2023, the network reported 107 fireballs.




jg‘_.i%*ear Earth Asteroids

Potentially Hazardous Asteroids (PHAS) are space rocks larger than
approximately 100m that can come closer to Earth than 0.05 AU. None of the

known PHAS is on a collision course with our planet, although astronomers are

finding new ones all the time.

On August 9, 2023 there were 2349 potentially hazardous asteroids.

Recent & Upcoming Earth-asteroid encounters:

Asteroid Date(UT) [Miss Distance [Velocity (km/s)| Diameter (m
023 OW4 2023-Aug-03 1.5LD
020 PN1 2023-Aug-03 10.8 LD
023 PD 2023-Aug-03 11.6 LD

7.4

o —

-
o

2
20082 14 LD 20.6 3
023 OR5 2023-Aug-04 74D | 74 |
023 0Q 9.9LD 145

004 KG1 2023-Aug-06 19.9 LD
022 BS2 2023-Aug-11 17.3 LD
2023-Aug-14
2023-Aug-14
2022CP1 | 2023-Aug-17 | 138LD | 98 | 12 |
2023-Aug-19

2017 BY32 2023-Sep-02 16.4 LD
2021 JA5 2023-Sep-06 | 13.3LD

9

36
77

33

Asteroid | Miss Distance|
| 15LD |
| 108LD |
| 11.6LD |
| 141D |
| 741D |
| 991D |
| 1991D |
| 1731D |
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Daily Mlail

Lom
Home | Showbiz | Femail | Royals | Health | Science | Sports | Politics | Your Money | U.

Breaking News | Australia | Video | Russia-Ukraine | China | Debate | Meghan Markle | Prince Harry | King C

Maui wildfires: Six dead and 20
gravely injured in Hawaii after
devastating blazes destroy Lahaina -
as 4,000 tourists race to leave

. Several fires have ripped through homes and buildings across Maui
Evacuation orders are in place in several counties as the fires continue

Sunseekers post devastating footage of paradise before "apocalyptic’ wildfires
force themto flee
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LatestonMauifires Russiadowns20drones  Hunter Bideninvestigation Boat co-captain speaks ¢

CLIMATE

Wildfire on Maui kills at least 6, damages over 270
structures as it sweeps through historic town
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UPDATE: Over 36 dead in raging fires on Hawaiian Island of Maui,
Hundreds of homes scorched

Air Mau! Hehcopters/Today
Maul, Hawal

At least 36 people have been killed and dozens more injured by wildfires that are sweeping the Hawaiian island of
Maui, devastating homes and businesses.

Mass evacuations are underway as thousands of tourists and residents race to escape the fires that are
destroying one of the most beautiful and historic areas of Hawaii.
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yahoo/news | g

News us Politics Worid COovID-19 Climate Change Health Science Originals Contact Us

AP

Death toll rises to 80 in Maui wildfires as survivors
begin returning to communities in ruins

CLAIRE RUSH, TY O'NEIL and JENNIFER SINCO KELLEHER
Updated Sat, August 12, 2023 at 7:46 AM EDT - 6 min read i, ¢ 298
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CP =X ‘Like A War Zone": World Help Deploys ‘Emergency Ess... LOGIN

‘Like a war zone’: World Help deploys
‘emergency essentials’ to displaced Maui

residents

By Michael Gryboski, Mainline Church Editor W
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Incredible video shows Lahaina
church miraculously untouched by
devastating Maui wildfires - while
famous banyan tree that spans two
acres IS still standing

The Maria Lanakila Catholic Church in downtown Lahaina is seen still

standing amidst the rubble

The church, which has stood since 1846, maintained its stain glass and tower
structure even as the ground around it smolders

Lahaina's 150-year-old banyan tree also appears to have survived the fires albeit
severely scorched from the flames
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CP = a Death Toll In Maui Wildfires Rises To 93; Local Churches P... LOGIN

Death toll in Maui wildfires rises to 93; local
churches provide aid amid their own
suffering

By Anugrah Kumar, Christian Post Coniributor
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Cp = Q Karine Jean-Pierre Defends Biden

Maui wildfires

A A]DZ@G aaa|DZ.lbp -

After Criticism For "... LOG IN

Karine Jean-Pierre defends Biden after
criticism for 'no comment' response to fatal
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@ usaroom

Maui 'is not for sale’: Survivors say developers
want to buy land where their homes once stood

Story by N'dea Yancey-Bragg, USA TODAY - 2h

& USA TODAY (> |
‘It's so hard to wake up to this’; Lahaina resident lives on edge
of wildfire destruction

KAHULUI, Hawaii — Tammy Kaililaau's home of 20 years burned to the ground.
People she knows burned in the fire, too.
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9 Questions That We Should All Be Asking
About The Catastrophic Fires In Hawaii

August 14, 2023

f Facebook
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WEATHER AND NATURAL DISASTERS

Record hot ocean temps could turbocharge the
hurricane season, says NOAA

PUBLISHED THU, AUG 10 2023.2:19 PM EDT UPDATED THU, AUG 10 2023.3:22 PM EDT

SIN/CATCLIFFORD
BCATCLIFFORD

ﬁ Catherine Clifford m

KEY POINTS

* NOAA scientists on Thursday forecast this year has a 60% chance of above-
average hurricane activity, up from their previous estimate of a 30% chance.

* The two primary and driving factors that will determine the strength of the
hurricane season are the El Nino weather pattern, which tends to inhibit

tropical storm activity, and record-warm sea surface temperatures in the
Atlantic, which tends to increase it.
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Something strange is happening in the Pacific and we

e o} o]
must find out why

Unexpectedly, the eastern =l il=le R L FEEGTLIT T, I this “cold tongue” continues,

it could reduce greenhouse gas warming by 30 per cent — but also bring
megadrought to the US

By Madeleine Cuff

Ej 1 August 2023
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CS_ SlashGear
Earth's Umbrella: How A Solar Shield Tethered

To An Asteroid Could Fight Climate Change

Story by Nadeem Sarwar = 22h
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m” The Washington Post

Hot-tub-like Persian Gulf fuels 158-degree
heat index in Iran
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Why Are So Many Apocalyptic Natural
Disasters Suddenly Happening All Over
The Globe?

f Facebook




— @©@W Weather Audio LiveTV |Login |

Powerful storm system Kkills 2 and knocks out power to
more than 1 million homes and businesses

By Christina Maxouris and Mary Gilbert, CNN

Updated 12:21 AM EDT, Tue August 8, 2023
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Sandstorm turns sky over
Marrakesh blood red

(VIDEOS)

The storm caused significant damage and left one

person dead
’ & | " ' " ‘ .' W
N " | - | ’ :_ i .'J_
Tl I '

®

—

AP H° |aDB-e (f t B AT Y



=

e

science for a changing world

| 2 // /////////
' // 1

N

»

b Cb(



USGS Magnitude 4.5+
Earthquakes, Past Week

92 earthquakes.

Only List Earthquakes Shown on

= Map

Format Sort

Magnitude v Largest Magni... ~

Santiago Del Estero, Argentina
2023-08-05 01:20:07 (UTC-..  597.7 km

6.2

266 km S of Burica, Panama
2023-08-02 19:25:21 (UTC-06:.. 8.0 km

47 km SSW of Jurm, Afghani...
2023-08-05 10:01:49 (UTC-..  207.1 km

Fiji region
2023-08-01 19:32:35 (UTC-~..  631.6 km
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USGS Magnitude 2.5+
Earthquakes, Past Day

44 earthquakes.

Only List Earthquakes Shown on

= Map

Format Sort

Magnitude v Largest Magni... ¥

Tonga
2023-08-08 12:38:55 (UTC-0..  58.0 km

19 km SSW of Agronomos M...
2023-08-09 03:33:26 (UTC-..  110.5 km




USGS Magnitude 2.5+
Earthquakes, Past Day

38 earthquakes.

__ Only List Earthquakes Shown on
&2 [fix
Map

N
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Magnitude » Largest Magn.. -
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USGS Magnitude 2.5+
Earthquakes, Past Day

30 earthquakes.

. Only List Earthquakes Shown on

r'w"f ab

Magnitude » Largest Magn... ~

271 km SE of San Jose Villa...

6.1
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USGS Magnitude 4.5+
Earthquakes, Past Week

80 earthquakes.

Only List Earthquakes Shown on

Map

Magnitude » Largest Magn.. ~

6.1 271 km SE of San Jose Villa...

-~‘l A

Tonga

N90R.118 1
8 & F AN J .

Prince Edward Islands region

1 73119~
EVLGTUO )

19 km SSW of Agronomos M...
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Hokkaido, Japan region
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VOLCANO ERUPTION  ONE WORLD

ow one of Europe s most active volcanm has eru
n ' » . ' v 1

Europe’s tallest volcano erupts
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Reventador Volcano Volcanic Ash Advisory:
VONA RPRT OF VA to 15000 ft (4600 m)

Sun, 13 Aug 2023, 22:30 22:30 PM | BY: VN

Explosive activity continues. Volcanic Ash Advisory Center (VAAC)

Washington warned about a volcanic ash plume that rose up to
estimated 13000 ft (4600 m) altitude or flight level 150

The full report is as follows:

FVXX22 at 22:18 UTC, 13/08/23 from KNES
VA ADVISORY

DTG: 20230813/22157

VAAC WASHINGTON

5 Ff

VOLCANO: REVENTADOR 352010

PSM: 50005 WO 7739




Sangay Volcano Volcanic Ash Advisory: VA
EMS CONT to 20000 ft (6100 m)

Sat. 12 Aug 2023, 04:30 04:20 AM | BY: VN

Explosive activity continues, Volcanic Ash Advisory Center
(VAAC) Washington warned about a volcanic ash plume that

rose up to estimated 20000 ft (6100 m) altitude or flight level
200 .
The full report is as follows:

FVXX20 at 04:22 UTC, 12/08/23 from KNES
VA ADVISORY
DTG: 20230812/0419Z

VAAC: WASHINGTON

v2 0, 0G0 i FDF  opHE-HzA I




sabancaya Volcano Volcanic Ash Advisory:
CONTINOUS EMISSIONS to 22000 ft (6700
m)

Sat, 12 Aug 2023, 13:30 13:30 PM | BY: VN

Explosive activity continues. Volcanic Ash Advisory Center
(VAAC) Buenos Aires warned about a volcanic ash plume that

rose up to estimated 22000 ft (6700 m) altitude or flight [evel
220 and is moving at 10 kts in E direction.
The full report is as follows:

FVAGOT at 13:19 UTC, 12/08/23 from SABM
VA ADVISORY

DTG 2023081 2713304

VAAC: BUENOS AIRES
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Ubinas Volcano Volcanic Ash Advisory:
CONTINOUS EMISSIONS to 23000 ft (7000
m)

Sat, 12 Aug 2023, 17:30 17:20 PM | BY: Vi

Explosive activity continues. Volcanic Ash Advisory Center
(VAAC) Buenos Aires warned about a volcanic ash plume that
rose up to estimated 23000 ft (7000 m) altitude or flight level

230 and is moving at 10 kts in E direction.
The full report is as follows:

FVAGO2 at 17:17 UTC, 12/08/23 from SABM
VA ADVISORY

DTG: 2025081211 7304
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/g%y World Health
¥ Organization

+14.91 million

Estimated excess mortality

May 2022

Global excess deaths associated with COVID-
19, January 2020 - December 2021

A comprehensive view of global deaths directly and
indirectly associated with the COVID-19 pandemic.

+5.42 million

Reported COVID-19 deaths

Baseline. Expected mortality under normal circumslances

™\ Methasts boisia
‘I \ 1.5M
Estim «l < nOrin i ! ) '
slimated] ascman MOMs y ' . +1491 m.'|'on
l I| . 2o?
l |(."d
“ +5.42 million o
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Jan 2021 Dec 2021
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HIGH SCHOOL - Published August 10, 2023 7:.07pm EDT

16-year-old cheerleader dead after
‘probably’ going into cardiac arrest, father
says

Callie Mitchell suffered from long QT syndrome, a heart condition

Tﬂ By Ryan Morik | Fox News
006000

N
AN

® oSh e
NS

N N S R ]
vy

5

- .
|

o

e
N
A\
&

N
<2
E

UEXDRCGRND hul _ #5 h &, b 16 Pz

"4

cy-lla ¢l LIFhdza AfY xz- .



=1 Pandemic
zholele] Response and Recovery Aboust  MNews  Contactus

MPs warned Yellow Card system and

vaccine damage payment scheme failing
injury victims

] 7 I U l'f/

)2 3
FAVF &N

The Pandemic Response and Recovery All-Party Parliamentary Group heard about the failings of the

Yellow Card system, set up to act as an early warning system for unexpected adverse drug reactions,

and the Vaccine Damage Payment Scheme [VDPS), the main source of vaccine injury compensation.

Professor Carl Heneghan described how under-reporting of adverse druq reactions to the Yellow Card

system could be EiTLESRE YA meaning the ability to detect signals and assign causation is
substantially hindered. Peter Todd, the solicitor acting for 43 individuals who suffered blood clots as a

result of AstraZeneca vaccination, talked about his previous experience dealing with cases of adverse

reactions to vaccines and vaccine damage claims. He told MPs that the VDPS is letting down those

with injuries and families of those who died as a result of their injury, with some applications taking

more than 18 months.
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Sagnews

Home UK World Politics US dimate Sdadence&Tech Business Ents&ATs Trave

Disease X": UK scientists begin

developing vaccines against new
pandemic

The work 1s bein g carl 1ed out at the government's n h security Porton Down

— N

laboratory compiex in Wiltshire.
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The Rise Of The “Superbugs” Is A

Catastrophic Long-Term Health Crisis That

Threatens To Kill Hundreds Of Millions Of
People

July 31, 2023

f Facebook
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THE HILL

HEALTH CARE

Leprosy cases surging in
Central Florida: CDC

BY OLAFIMIHAN OSHIN - 07/31/23 3:02PMET

Most Popular

THE HILL'S

HEADLINES ethics

Hunter E

Correction: The Centers for Disease Control and
Prevention shared information about the surge of
leprosy cases in Central Florida in a research
letter. A previous version of this article contained
incorrect information.
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‘Mysterious’ and ‘super rare’ sea creature spotted in California

t of tourists in California re« y got a rare glimpse of a “mysterious”
rth

::) .'V' E L

ne bay’s canyon when they spotted a Cuvier's beaked whale pop
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AP The Associated Press

Russia downs 20 drones over Crimea following a
spate of attacks on Moscow

Story by By SUSIE BLANN, Assocated Press = 3h

AF 1 A¥s N8 . JeircdAST f” PAGEHEF 20 - « & 2 4
R QiabZ2 DANE . dHcaF &2 N a-yib



V 4

C

Fina N

“ ‘-_. oL ;W',.R;Hoﬁ!i

AboutUs ~ JoinUs ~ ContactUs ~ How To Help ~ TGP Store

L’ e 2 Yol ‘
MAGE A M ER A D P

Highway to Hell: Ukraine Loses 2,040 Men Since
Friday — Scott Ritter: NATO and Ukraine Generals
Knew “Massacre” Was “Inevitable”
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{@} The Telegraph

Russia says it has advanced 3km in
northeast Ukraine

Story by Abbie Cheeseman « 4d



sy Business Insider

Zelenskyy fires recruitment officials for accepting
$10,000 bribes. Almost all Ukrainians think the

country has a problem with corruption, survey
suggests.

Story by nrennolds@insider.com (Nathan Rennolds) = 1d
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‘Criminal’ ex-Ukrainian MP making millions from arms sales NYT

Sergey Pashinsky has been at the center of multiple corruption probes, and was labelled a
‘criminal’ by President Zelensky

A former Ukrainian lawmaker - the subject of multiple corruption allegations - had made

millions of dollars from arms sales since the Russia-Ukraine conflict erupted in February
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MISSIL.E DEFENSE

Berlin offers to extend
Patriot missile deployment
in Poland
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Egypt rejects US pressure
to arm Ukraine — WSJ

Cairo has reportedly balked at requests to send
weapons to Kiev as it seeks to maintain neutrality
on the conflict with Russia
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EUROPE

Russia Launches Baltic Naval Drills,
Ratcheting Up Tensions With European
Neighbors
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Dutch F-16s Deployed as Russian Jets Flew
Toward NATO Airspace

Story by Sarah Jacob and Apnl Roach = 1h

(Bloomberg) -- The Netherlands and Denmark deployed F-16 fighter jets Monday
as two Russian bombers approached NATO airspace over the North Sea. The

Russian planes turned back after being identified and never left international

airspace.

The two Dutch F-16 jets took off and were prepared to guard the Netherlands'’

area of responsibility following an alert at 7:19 a.m. local time, according to a
statement from the government. "This doesn't happen often, but today’'s incident

demonstrates the importance of rapid deployment.” according to the statement.
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AUGUST 12, 2023

000OOOX
‘Highly provocative’: US sent destroyers

after stunning Russia, China joint naval
operation off coast of Alaska
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China TV Documentary Showecases
Army's Ability to Attack Taiwan

AR WL R S i R s s
07 Aug 2023, 08:05 GMT+10
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Chinese Military Says It’s Figured Out How to
Build "Infinite” Laser Weapons

Story by Noor Al-Sibai « 1h
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India deploys MiG-29
fighter-jets to guard
northern borders

The upgraded aircraft have assumed responsibility
for protecting airspace from potential threats such

as Pakistan and China
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China tells PH after water cannon attack:
‘Confrontational attitude won’t do anyone good’

Story by dbongcac = 20h
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Discern Report Q
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North Korean Leaders Promise to “Annihilate”
the US by End of Century

Kevin Hughes, Natural News -

Discern Report is the fastest growing America First news aggregator in
the nation.

Communist North Korea'’s Foreign Ministry vowed that his nation will
“annihilate” the United States through military power by the end of the 21st

century.
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ATTEMPTED UKRAINIAN SABOTEUR INCURSION INTO RUSS

Frahcefurious with US
over Niger — Le Figaro

Washington has chosen its own interests over its
allies, a French diplomat has told the newspaper,
following Victoria Nuland'’s visit to Niger
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Thousands of US sailors, Marines reach Red Sea after
Iran tensions

Hashem Osseiran
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wp The Washington Post

U.S. moves to put Marines on commercial ships
to stop Iranian seizures
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EERUSALEM I)OST ISRAEL NEWS HEALTH & WELLNESS WORLD NEWS MIDDLE EAST BUSINESS & INNOVATION

lerusalem Post > Middle East > Iran News

Iran's navy unveils new vessels equipped

with 600 km range missiles

"The islands of the Persian Gulf are part of Iran's honor and we will defend them,"
Revolutionary Guards' Navy Commander Alireza Tangsiri said.

By REUTERS Published: AUGUST 2, 2023 08:20

Updated: AUGUST 2, 2023 08:48 O o G O
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VOA NEWS ON IRAN

[ran Says It Has Technology to Build
Supersonic Cruise Missile




m The Times of Israel

US-Iran prisoner swap said to be part of larger
deal that addresses nuclear program

I sraeli officials said a prisoner exchange deal announced Thursday between
the US and Iran is part of a larger set of understandings between Tehran and
Washington, who have been working toward an informal arrangement that would

limit the Iranian nuclear program.

Two senior Israeli defense officials told The New York Times the prisoner deal
stems from agreements worked out between the US and Iran during indirect talks
in Oman.
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News | Israel-Palestine conflict
US says no framework agreed yet for Israel-Saudi
normalisation deal

White House says ‘still a lot’ to discuss as questions swirl around potential deal to

normalise Israel-Saudi relations.
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Large Israeli Missile Strike On Damascus Kills 4, Follows Lull In
Attacks

&% BYTYLER DURDEN MONDAY. AUG 07, 2023 - 03:20 PM

After weeks of relative quiet, the Syrian capital of Damascus was rocked by Israeli missile strikes in the

early Monday morning hours, resulting in the deaths of four Syrian soldiers and several more wounded,
according to state agency SANA

The attack also caused unspecified "material damage” - while multiple inbound projectiles were
reportedly intercepted by Syrian air defense. Videos which emerged in the aftermath appeared to show
intercept explosions above the city in the overnight hours.




Vel

MIDDLE EAST

Hamas Sentences 7 Gazans to Death over
[srael 'Collaboration’
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Created from stem cells,
Israeli researchers grow tiny,

beating model of human heart

The size of a third of a grain of rice, organoid connected to sensors reveals
previously unknown aspects of cardiac physiology
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Will sinking tonnes of wood into the ocean help
tackle climate change?

Running Tide, a carbon-removal company in the US, has sunk more than
10,000 tonnes of waste wood into the Atlantic Ocean in an effort to reduce
carbon dioxide levels in the atmosphere — but experts aren't convinced it
will work

By James Dinneen

= 9 August 2023
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World Population by Region: Statista Za
1950to 2050

Society » Demographics

Global population by continent as of mid-2021

(in millions)

1950 1970 1990 2010 2030
== Africa —=Asia = EUrope
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[ 9 United States [ g United States .
\_~ Environmental Protection \‘.’ Environmental Protection
\’ Agency Agency

fixing crops, the drainage of organic

Agriculture

soils, and irrigation practices. 119%

Management of agricultural soils

accounts for just over half of the
greenhouse gas emissions from the
Agriculture sector.” :

e Livestock, especially ruminants such
as cattle, produce methane (CH,) as

part of their normal digestive
processes. This process is called
enteric fermentation, and it represents

over a quarter of the greenhouse gas

emissions from the Agriculture sector.

US. Invironmental Protection Ageacy (2021). imventory of US.
Greenhoune Cas Emissions and Sinks. 1990-202)
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OPEN G ACCESS Frasly available online PloSone

An Exploration on Greenhouse Gas and Ammonia
Production by Insect Species Suitable for Animal or
Human Consumption

Dennis G. A. B. Oonincx'*, Joost van Itterbeeck’, Marcel J. W. Heetkamp®, Henry van den Brand?,
Joop J. A. van Loon’, Arnold van Huis'

1 Laboratory of Entomology, Department of Plant SCences, Wageningen Univensty, Wageningen, The Netherlands, 2 Aduptation Physiology Group, Wagenngen institute
of Aoyl Scences, Wageningen Universty, Wageningen, The Netherlandy

Abstract

Background: Greenhouse gas (GHG) production, as a cause of cimate change, is considered as one of the biggest problems
society is currently facing. The livestock sector is one of the large contributors of anthropogenic GHG emissions. Also, large
amounts of ammonia (NH,), leading to soil nitrification and acidification, are produced by livestock. Therefore other sources
of animal peotein, like edible insects, are currently being considered.

Methodology/Principal Findings: An experiment was conducted to quantify production of carbon dioxide (CO;) and
average daily gain (ADG) as 3 measure of feed conversion efficiency, and to quantify the production of the greenhouse
gases methane (CH,) and nitrous oxide (N,0) as well as NH, by five insect species of which the first three are considered
edible: Tenebrio molitor, Acheta domesticus, Locusta migratoria, Pachnoda marginata, and Biaptica dubia. Large differences
were found among the species regarding their production of CO; and GHGs. The insects in this study had a higher relative
growth rate and emitted comparable or lower amounts of GHG than described in literature for pigs and much lower
amounts of GHG than cattle. The same was true for CO; production per kg of metabolic weight and per kg of mass gain,
Furthermore, also the production of NH, by insects was lower than for conventional livestock.

Conclusions/Significance: This study therefore indicates that insects could serve as a more environmentally friendly
altemative for the production of animal protein with respect 1o GHG and NH, emissions. The results of this study can be
Mammnmumdmwmmmmmhwm
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