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Summary  

We present evidence from  social media and  satellite imagery 2 showing  that artillery attacks 
boe!bsnpsfe!wfijdmft!tjhiufe!jo!uif!bsfb!pg!Opwpb{pwtƞl!jo!Kvmz!0!Bvhvtu!3125!dbnf!gspn!
Russia (summarized in Figure 1 and Table 1). Two artillery  attacks  on 23 August 2014 came 
from Russian territory , and two T-72Bs and one 2s19 Msta-S tjhiufe!jo!Opwpb{pwtƞl!bgufr 
its capture were transported  from  Russia. The report also provides a nalysis of several other 
buubdlt!jo!uif!Opwpb{pwtƞl area during July / August 2014, all with some evidence 
suggesting  Russian involvement. 

 
Figure 1. Tvnnbsz!pg!bsujmmfsz!buubdlt!jo!uif!Opwpb{pwtƞl!sfhjpo-!gspn!32!Kvmz!up!37!Bvhvtu!3125/!Sfe!tpmje!mjoft!joejdbuf!uif!
trajectory of artillery fire that has been matched to a firing point found from satellite or social media evidence. Orange li nes 
indicate a trajectory estimated from photo or video at the attack site ƛ the firing point is unknown. The green line indicates the 
movement of attacking forces after advancing across the border on 25 August 2014.  

On 23 August 2014, Multiple Launch  Rocket System (ML RS) and other artillery fired from 
Russian territory  struck a Ukrainian military base close to the town of Kholodne; more than 
30 kilometers from the nearest position of the Russian-armed separatist  forces within 
Ukraine (attack A, Table 1). After this, another artillery system within Russia  struck the same 
position (attack B). T wo Ukrainian difdlqpjout!po!uif!spbe!gspn!Opwpb{pwtƞl!cpsefs!
crossing point (BCP) to Novoazowtƞl!upxo!xfsf!buubdlfe!by MLRS  fire from a firing position 
less than one kilometer from the Russian border, with visible tracks leading back to a 
crossing point into Russian territory , and/or from a position within Russia  (attack D). 

On 25 August 2014, satellite imagery evidence supports media reports and witness 
testimony that Russian-armed separatist  forces crossed into Ukraine through a crossing 

                                                   

2
 primarily from Yandex maps satellite imagery from 31 August 2014, Google Earth satellite imagery 

from October 2014 and TerraServer satellite imagery from 2014 - 2015 

http://i.imgur.com/YBeJgbz.png
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point (visible on satellite imagery ) opsui!pg!Opwpb{pwtƞl!CDQ-!boe!buubdlfe!Ukrainian forces 
to the east of the town of Opwpb{pwtƞl!(attack E). On 25-26 August 2014, videos and photos 
show the  aftermath of MLRS  and artillery shelling of roads, houses, a cemetery, a bread 
factory and a hospital as  Russian-armed separatist  forces fought to take  control  of 
Novoazovtƞl (attack F ƛ H). Gpmmpxjoh!uif!dbquvsf!pg!Opwpb{pwtƞl!po!38!Bvhvtu!3125-!T-
72Bs and 2s19 Msta-T!xfsf!tjhiufe!jo!Opwpb{pwtƞl/!Uxp!pg!uiftf!T-72Bs and one 2s19 
Msta -S were earlier sighted inside Russia, d emonstra ting the Russian origin of these 
vehicles. 

The attacks discussed in this report are summarized in Table 1. 

Table 1. A summary of the incidents  and evidence investigated  in this report . 

Attack name  Date Source of fire  Evidence 
Page 

discussed 

A. MLRS  attack on 
Kholodne 

23 August 
2014 

Russia 

Video of rocket launch. Video of 
Kholodne under attack. Firing 
point and attack craters located 
on satellite images.  

Page 9 

B. Self-propelled 
artillery shelling of 
Kholodne 

23 August 
2014 

Russia 

Video of artillery firing site . Video 
of Kholodne under attack. Firing 
point located on satellite images.  
Trajectory analysis of artillery fire.  

Page 16 

C. Mortar shelling 
pg!Opwpb{pwtƞl!
border crossing 
point  

25 July ƛ 
24 August 
2014 

Russia 
(unconfirmed ) 

Potential firing site located on 
satellite images.  Witness reports.  

Page 21 

D. MLRS  and 
artillery shelling of 
checkpoints on 
road to 
Opwpb{pwtƞl! 

21 July, 23 
ƛ 27 
August  

Inside Ukraine, 
Within 1 
kilometer of  
Russian border  

Firing site located, and vehicle 
tracks leading back to Russia. A 
second potential firing position 
identified in Russia. Artillery 
trajectories determined from 
photos taken at attack sites. 
Crater trajectory analysis of 
satellite imagery at attack site.  

Page 24 

E. Armored  assault 
from Russia on 
Opwpb{pwtƞl!bsfb 

25 August 
2014 

Crossed border 
from Russia  
between 
Markyne and 
Shcherbak, 
advanced on 
Opwpb{pwtƞk 

Witness reports. Border crossing 
point, route of vehicle convoy and 
subsequent battle identified on 
satellite images.  

Page 31 

F. MLRS  attack on 
Sedovo ƛ 
Opwpb{pwtƞl!spbe 

26 August 
2014 
morning  

Ukraine or 
Russia 
northeast  of 
Opwpb{pwtƞl!ƛ 
unknown  

Videos / photos of the attack site 
shortly after the attack. Crater 
trajectories analyzed from photos 
/ video.  

Page 36  

G. Bread factory 
northeast  
Opwpb{pwtƞl!
artillery strike  

26 August 
2014 
morning  

Ukraine or 
Russia 
northeast  of 
Opwpb{pwtƞl!ƛ 
unknown  

Videos / photos of the attack site 
during and shortly after the attack. 
Crater trajectories analyzed from 
photos / video.  

Page 39 
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Attack name  Date Source of fire  Evidence 
Page 

discussed 

H. Northwest  
Opwpb{pwtƞl!
artillery strike  

26 August 
2014 
afternoon  

Ukraine ƛ 
northeast  of 
Opwpb{pwtƞl!jo!
are southeast  
of Rozy 
Lyuksemburh  

Videos / photos  of the attack site 
during and shortly after the attack. 
Crater trajectories analyzed from 
satellite images. Potential firing 
point located.  

Page 40 

I. Presence of 2 x 
T-72Bs and 1 x 
2s19 Msta -S from 
Russia inside 
Ukraine 

27 August 
to early 
September  

NA 
Videos and photos of convoys in 
Russia with matching vehicles 
sighted in Ukraine  

Page 44 
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Intro duction  

NOTE: a timeline of the events, and links to all the videos considered in this report are 
provided at the end of the document ( Table 6, Table 7). 

In mid -August 2014, Ukrainian armed forces had pushed  back the Russian-armed 
separatist  forces to the areas close to the cities of Donetsk and Luhansk . Until this time, t he 
bsfb!pg!uif!Epofutl!sfhjpo!dmptf!up!Opwpb{pwtƞl!boe!Nbsjvqpm-!pwfsmppljoh!uif!Tfb!pg!B{pw-!
had been spared the worst of the fighting. Before 23 August 2014,  Ukrainian forces  had 
sporadically come under artillery fire 3 (on 21 July4 5, 25 July6 7, 21 August8); however, there 
were no clear signs of forces massing in the area at the time to threaten a large-scale attack 
(Figure 2). 

This changed on the morning of 23 August 2014, w ith  large-scale and frequent artillery 
attacks  on Ukrainian positions close to Opwpb{pwtƞl border crossing point  (BCP), which 
continued over the next few days.  By the morning of 25 August 2014, it was clear that t owns 
along the Azov coast were now targets of the Russian-armed separatist  forces. 

                                                   

3 Iu!tipvme!cf!opufe!uibu!evsjoh!uijt!ujnf-!uif!ofbsftu!Ɲtfqbsbujtuƞ!njmjubsz!qptjujpot!jo!Vlsbjof!xfsf!bu!
least 30 km away: http://www.reut ers.com/article/2014/08/26/us -ukraine -crisis-novoazovsk-
exclusive-idUSKBN0GQ19U20140826  
https://web.archive.org/web/20151010120421/ http://www.reuters.com/article/2014/08/26/us -
ukraine -crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826  

4 http://tsn.ua/video/video -novini/ukrayinskiy -kordon-na-donechchini -vnochi-z-sistem -grad-
obstrilyali -z-boku-rosiyskoyi- federaciyi.html  https://archive.is/G CVZ4  

5 
https://www.facebook.com/photo.php?fbid=678160598918381&set=a.380896298644814.78458.10
0001733418697  
https://web.archive.org/web/20151103203806/https://www.facebook.com/photo.php?fbid=67816
0598918381&set=a.380896298644814.78458.100001733418697  

6 http://24tv.ua/ukrayina/teroristi_masovo_obstrilyuyut_ukrayinskih_prikordonnikiv_foto/n468570  
https://archive.is/ETRZe    

7 http://durdom.in.ua/uk/main/article_print/article_id/23235.phtml  
https://web.archive.org/web/20140826014727/http://durdom.in.ua/uk/main/article_print/article_i
d/23235.phtml   

8
 http://w ww.mariupolnews.com.ua/descr/48277  

https://web.archive.org/web/20140825013412/http://www.mariupolnews.com.ua/descr/48277   

http://www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826
http://www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826
https://web.archive.org/web/20151010120421/http:/www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826#iYrOI5dLdMFMDIEW.97
https://web.archive.org/web/20151010120421/http:/www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826#iYrOI5dLdMFMDIEW.97
http://tsn.ua/video/video-novini/ukrayinskiy-kordon-na-donechchini-vnochi-z-sistem-grad-obstrilyali-z-boku-rosiyskoyi-federaciyi.html
http://tsn.ua/video/video-novini/ukrayinskiy-kordon-na-donechchini-vnochi-z-sistem-grad-obstrilyali-z-boku-rosiyskoyi-federaciyi.html
https://archive.is/GCVZ4
https://www.facebook.com/photo.php?fbid=678160598918381&set=a.380896298644814.78458.100001733418697
https://www.facebook.com/photo.php?fbid=678160598918381&set=a.380896298644814.78458.100001733418697
https://web.archive.org/web/20151103203806/https:/www.facebook.com/photo.php?fbid=678160598918381&set=a.380896298644814.78458.100001733418697
https://web.archive.org/web/20151103203806/https:/www.facebook.com/photo.php?fbid=678160598918381&set=a.380896298644814.78458.100001733418697
http://24tv.ua/ukrayina/teroristi_masovo_obstrilyuyut_ukrayinskih_prikordonnikiv_foto/n468570
https://archive.is/ETRZe
http://durdom.in.ua/uk/main/article_print/article_id/23235.phtml
https://web.archive.org/web/20140826014727/http:/durdom.in.ua/uk/main/article_print/article_id/23235.phtml
https://web.archive.org/web/20140826014727/http:/durdom.in.ua/uk/main/article_print/article_id/23235.phtml
http://www.mariupolnews.com.ua/descr/48277
https://web.archive.org/web/20140825013412/http:/www.mariupolnews.com.ua/descr/48277
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Figure 2. National Security and Defen se Council of Ukraine

9
 situation map s from  17 August to 11 September 2014. The area of 

interest in this study in the area to the south, next to the Black sea and east of Mariupol.  

The Ukrainian armed forces on the Azov coast came  under sustained MLRS  fire and mortar 
attack on the morning of 2 3 August 2014. According to Ukrainian  media sources, between  
4:00 and 5:00  am10, and from 6:00 to 6:25 am Novob{pwtƞl!CDQ came under  mortar attack  
(attack C)11, and between 4:00 am and 6:00 am Ukrainian forces close to the BCP came 
under MLRS  attack 12 (attack A). Afterwards, both areas were attacked again by mortars and 
howitzers 13 (attack B), and nearby checkpoints were attacked by MLRS  fire during the day 14 
(attack D) . Several media and Ukrainian official sources reporte d on these attacks 15 16 17. 

                                                   

9 http://www.rnbo.gov.ua/en/   

10 All times in this report are Eastern European Summer Time (EEST, UTC + 3 hours) unless 
otherwise noted.  

11 http://www.mariupolnews.com.ua/descr/48347  
https://web.archive.org/web/20140826122123/http://www.mariupolnews.com.ua/descr/48347  

12
 https:// www.youtube.com/watch?v=1hCA8LDWJPY  backup: 

https://www.youtube.com/watch?v=bmqbu3IJpZw  

13 http://hubs.com.ua/discussions/gradyi -buki .html   
https://web.archive.org/web/20150324205341/http://hubs.com.ua/discussions/gradyi -buki.html  

14 http://uacrisis.org/ua/8255 -rnbo-40 
https://web.archive.org/web/20150624054822/http://uacrisis.org/ua/8255 -rnbo-40  

15
 http://hubs.com.ua/discussions/gradyi -buki.html  

https://web.archive.org/web/20150324205 341/http://hubs.com.ua/discussions/gradyi -buki.html   

16 http://uacrisis.org/8244 -rnbo-39 
https://web.archive.org/web /20151103201507/http://uacrisis.org/8244 -rnbo-39  

17 http://www.dialog.ua/news/14501_1408791547  
https://web.archive.org/web/20140825033732/http://www.dialog.ua/news/14501_1408791547  

http://www.rnbo.gov.ua/en/
http://www.mariupolnews.com.ua/descr/48347
https://web.archive.org/web/20140826122123/http:/www.mariupolnews.com.ua/descr/48347
https://www.youtube.com/watch?v=1hCA8LDWJPY
https://www.youtube.com/watch?v=bmqbu3IJpZw
http://hubs.com.ua/discussions/gradyi-buki.html
https://web.archive.org/web/20150324205341/http:/hubs.com.ua/discussions/gradyi-buki.html
http://uacrisis.org/ua/8255-rnbo-40
https://web.archive.org/web/20150624054822/http:/uacrisis.org/ua/8255-rnbo-40
http://hubs.com.ua/discussions/gradyi-buki.html
https://web.archive.org/web/20150324205341/http:/hubs.com.ua/discussions/gradyi-buki.html
http://uacrisis.org/8244-rnbo-39
https://web.archive.org/web/20151103201507/http:/uacrisis.org/8244-rnbo-39
http://www.dialog.ua/news/14501_1408791547
https://web.archive.org/web/20140825033732/http:/www.dialog.ua/news/14501_1408791547
http://i.imgur.com/RJCpzhA.png
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The BCP was attacked again on 24  August 2014 18. On the morning of  25 August, it was 
reported by Ukrainian forces that a significant number of armored military vehicles had 
crossed the border and was advancing po!Vlsbjojbo!qptjujpot!dmptf!up!Opwpb{pwtƞl19 20. 
Journalists and local residents widely reported f urther shelling of the town of Opwpb{pwtƞl!
on 26 August 21. By 27 August 2014, Russian-armed separatist forces captured 
Opwpb{pwtƞl22. In the week that followed , Russian-armed separatist s further pushed back  
Ukrainian  forces, and took every town along the Azov coast on the road to Mariupol, 
including Bezimenne and Shyrokyne, before threatening the major port city itself. The 
ceasefire agreement signed in Minsk on 5 September possibly  saved the city from this 
fate 23.  

This report aims to investigate the claims of Russian involvement in the attacks leading up 
to and during the assault on  Opwpb{pwtƞl!evsjoh!23 ƛ 27 August  2014. The report will first 
analyze open source evidence to determine the source of artillery fire on  Ukrainian units in 
uif!Opwpb{pwtƞl!bsfb!during this period. A previous report has shown that  artillery was fired 
from Russian territory on multiple occasions close to other areas of the border 24. However, in 
uif!bsfb!pg!Opwpb{pwtƞl!jo!mbuf!Bvhvtu!3125-!Russian officials have denied that artillery 
attacks came from Russian territory 25.  

                                                   

18 http://uacrisis.org/ua/8255 -rnbo-40 
https://web.archive.org/web/20150624054822/http://uacrisis.org/ua/8255 -rnbo-40 

19 https://www.youtube.com/watch?v=HkrUQM62CCE   

20  https://news.vice.com/video/russian -roulette -dispatch -72 https://archive.is/z9bIZ   

21 Tff!ƝTifmmjoh!pg!Opwpb{pwtƞl!37!Bvhvtu!3125ƞ-!qbhf!32 

22 https://news.vice.com/article/pro -russia-forces-gain-ground -as-ukraines -volunteer-battalions -
decry-kiev-leaders 
https://web.archive.org/web/20150416032759/https://news.vice.com/article/pro -russia-forces-
gain-ground -as-ukraines -volunteer -battalions -decry-kiev-leaders  

23
 http://www.theguardian.com/world/2014/sep/05/ukraine -ceasefire-east-minsk -peace-talks  

https://web.archive.org/web/20151119045552/http://www.theguardian.com/world/2014/sep/05/
ukraine -ceasefire-east-minsk -peace-talks   

24
 https://www.bellingcat.com/news/uk -and-europe/2015/02/17/origin -of-artillery -attacks/  

https://archive.is/g21SF   

25 http://www.reuters.com/article/2014/08/26/us -ukraine-crisis-novoazovsk-exclusive-
idUSKBN0GQ19U20140826  
https://web.archive.org/web/20151010120421/ http://www.reuters.com/article/2014/08/26/us -
ukraine -crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826  

http://uacrisis.org/ua/8255-rnbo-40
https://web.archive.org/web/20150624054822/http:/uacrisis.org/ua/8255-rnbo-40
https://www.youtube.com/watch?v=HkrUQM62CCE
https://news.vice.com/video/russian-roulette-dispatch-72
https://archive.is/z9bIZ
https://news.vice.com/article/pro-russia-forces-gain-ground-as-ukraines-volunteer-battalions-decry-kiev-leaders
https://news.vice.com/article/pro-russia-forces-gain-ground-as-ukraines-volunteer-battalions-decry-kiev-leaders
https://web.archive.org/web/20150416032759/https:/news.vice.com/article/pro-russia-forces-gain-ground-as-ukraines-volunteer-battalions-decry-kiev-leaders
https://web.archive.org/web/20150416032759/https:/news.vice.com/article/pro-russia-forces-gain-ground-as-ukraines-volunteer-battalions-decry-kiev-leaders
http://www.theguardian.com/world/2014/sep/05/ukraine-ceasefire-east-minsk-peace-talks
https://web.archive.org/web/20151119045552/http:/www.theguardian.com/world/2014/sep/05/ukraine-ceasefire-east-minsk-peace-talks
https://web.archive.org/web/20151119045552/http:/www.theguardian.com/world/2014/sep/05/ukraine-ceasefire-east-minsk-peace-talks
https://www.bellingcat.com/news/uk-and-europe/2015/02/17/origin-of-artillery-attacks/
https://archive.is/g21SF
http://www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826
http://www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826
https://web.archive.org/web/20151010120421/http:/www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826#iYrOI5dLdMFMDIEW.97
https://web.archive.org/web/20151010120421/http:/www.reuters.com/article/2014/08/26/us-ukraine-crisis-novoazovsk-exclusive-idUSKBN0GQ19U20140826#iYrOI5dLdMFMDIEW.97
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Figure 3. Comparison of the Yandex maps imagery (left) and the Astrium satellite image 26 from 2014 . Note the matching 
smoke plume in the upper -right portion of both satellite images.  

Videos, photos, and satellite imagery evidence 27 (Figure 3) allow us to identify the target, 
trajectory and source of several artillery attacks that took place in the area between 21 July 
and 27 August 2014. This report concludes  that on multiple occasions, artillery attacks came 
from Russian territory, or from areas just next to the border 28. 

The report also investigat es the origin of T -72B armored main battle tanks (MBTs) and 
ipxju{fst!uibu!xfsf!gjmnfe!ps!qipuphsbqife!dmptf!up!Opwpb{pwtƞl!bgufs!uif!upxo!xbt!ublfo/!
Building on previous work 29 30 31, we show that two T -72B tanks and one 2s19 Msta -S 152-
mm self -propelled how itzer was transferred from Russia to Ukraine in late summer 2014.  

                                                   

26 http://ql.astrium -
geo.com/catalog/img/getfeatureimage.aspx/DS_PHR1A_201408310854150_FR1_PX_E038N47_020
4_02408  https://archive.is/RzHQq   

27 Note: all of the satellite imagery evidence considered here came from publicly -available images 
provided by Google Earth / Digital Globe (October 2014), Yandex maps (31 August 2014), and 
TerraServer preview images (2014 ƛ 2015). All of these mapping services use a WGS -1984 world 
projection, and so the latitude and longitudes given in this report are convertible between each 
service. 

28 Several crater analyses are performed on artillery craters visible on satel lite images, based on the 
method described in the US Army Tactics, Techniques and Publications document ATTP 3-21.90 
ƝUbdujdbm!Fnqmpznfou!pg!Npsubstƞ-!3122!bwbjmbcmf!ifsf;!
http:// armypubs.army.mil/doctrine/7_Series_Collection_1.html . Further details about the method 
vtfe!bsf!qspwjefe!jo!uif!qsfwjpvt!Cfmmjohdbu!sfqpsu!ƠOrigin of Artillery Attacks on Ukrainian Military 
Positions in Eastern Ukraine Between 14 July 2014 and 8 August 20 14ơ!
https://www.bellingcat.com/news/uk -and-europe/2015/02/17/origin -of-artillery -attacks/  
https://archive.is/g21S F 

29
 https://www.bellingcat.com/resources/case -studies/2015/05/29/confirming -the-location -of-

the-same-msta -s-in-russia-and-ukraine/  https://archive.is/g21SF  

http://ql.astrium-geo.com/catalog/img/getfeatureimage.aspx/DS_PHR1A_201408310854150_FR1_PX_E038N47_0204_02408
http://ql.astrium-geo.com/catalog/img/getfeatureimage.aspx/DS_PHR1A_201408310854150_FR1_PX_E038N47_0204_02408
http://ql.astrium-geo.com/catalog/img/getfeatureimage.aspx/DS_PHR1A_201408310854150_FR1_PX_E038N47_0204_02408
https://archive.is/RzHQq
http://armypubs.army.mil/doctrine/7_Series_Collection_1.html
https://www.bellingcat.com/news/uk-and-europe/2015/02/17/origin-of-artillery-attacks/
https://archive.is/g21SF
https://www.bellingcat.com/resources/case-studies/2015/05/29/confirming-the-location-of-the-same-msta-s-in-russia-and-ukraine/
https://www.bellingcat.com/resources/case-studies/2015/05/29/confirming-the-location-of-the-same-msta-s-in-russia-and-ukraine/
https://archive.is/g21SF
http://i.imgur.com/3x8NwrE.png
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Bsujmmfsz!buubdlt!fbtu!pg!Opwpb{pwtƞl, July /  August 2014  

 
Figure 4/!Bsujmmfsz!buubdlt!jo!uif!Opwpb{pwtƞl!sfhjpo-!23-25 August 2014 . Red solid lines indicate the t rajectory of artillery fire 
that has been matched to a firing point found from satellite or social media evidence. Orange lines indicate a trajectory 
estimated from photo or video at the attack site ƛ the firing point is unknown. The green line indicates t he proposed direction 
of armored  forces after advancing across the border.  

A.  MLRS  attack on Kholodne  from Russia , morning of  23 August 2014  

On the morning of 23 August 2014 at around 4: 50 am, a Ukrainian army camp close to the 
village of Kholodne was attacked by a barrage of MLRS  rockets. Multiple videos of the event 
prove that this attack came from Russia.  

Determining the type and location of the artillery fire  

Video 23-132 was filmed withi n Ukraine on 23 August 2014 , within two  kilometers  of the 
Russian border at Opwpb{pwtƞl!BCP. The video shows nine  rockets being fired within the 
first six  seconds of the video; it is very likely that there were additional rockets fired before 
the start of the video, which prompted the local to start filming . 

The video begins from the approximate location of  47.158348, 38.210027, with the person 
shooting the video driving along the M14 to the east between Opwpb{pwtƞl and Opwpb{pwtƞl!

                                                                                                                                                                    

30
 http://surpher.livejournal.com/762.html  https://archive.is/XedLS   

31
 http://sled -vzayt.livejournal.com/1730.html?page=  https://archive.is/GYQsL   

32
 https://www.youtube.com/watch?v=r7zabXxF_bE  backup: 

https://www.youtube.com/watch?v=RuIO66G8npA    

http://surpher.livejournal.com/762.html
https://archive.is/XedLS
http://sled-vzayt.livejournal.com/1730.html?page=
https://archive.is/GYQsL
https://www.youtube.com/watch?v=r7zabXxF_bE
https://www.youtube.com/watch?v=RuIO66G8npA
http://i.imgur.com/kqlgQ8q.png
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BCP. The sky is red towards the direction that the camera is facing, suggesting that the 
video was filmed in the early morning.  

 
Figure 5. Geolocation of Video 23 -1 at 00:01  (47.158380, 38.210218). The yellow lines indicate the left and right extent of the 
camera view. The red line indicates the vie w directly towards the Grad fire. 

The position of the trees in between the camera and the Grad fire enable us to determine 
that the fire comes from the northeast , towards the Russian border  (Figure 5). Other clues in 
the video give us an indication of the range. The last visible rocket fire occurs at 6 .07 
seconds into  the video. By calculating the average time that each rocket is visible on screen 
(0.62 seconds), we estimate that the final visible rocket was fired at 5.45 seconds into the 
video. From 21 seconds, when the car stops, we can hear the regular  sounds of 8 rocket  
launches from 25 to 30 seconds . The last time that we hear a rocket  launch is at 29 .9 
seconds, a sound which we  assumed was that  of the final visible rocket being fired.  

The time difference between seeing the last rocket launch and hearing the last rocket 
launch is therefore ~24.5 seconds. Calculating from  the speed of sound (approximately 340 
meters  per second33) we estimate  that the location of fire is 8.3 km away34. Using  Google 
Earth, we can extrapolate this  distance from the position the cameraman was standing at 

                                                   

33
 All of the case studies considered in this report involve altitudes of less than 70 meters above  sea 

level, so we have assumed the speed of sound at sea level for our analysis (340 meters per second). 
Further variations due to temperature and air pressure were assumed to be negligible.  

34 Uif!cmphhfs!ƠEbkfz!Qfusptơ!)Vlsbjof!A!Xbs*!bmtp!buufnqufe!uijt!analysis, which matches closely to 
the findings of this analysis: http://ukraineatwar.blogspot.dk/2014/08/russia -shelling -ukrainian -
village-from.html  
https://web.archive.org/web/20151109214644/http://ukraineatwar.blogspot.dk/2014/08/russia -
shelling -ukrainian -village-from.html   

http://ukraineatwar.blogspot.dk/2014/08/russia-shelling-ukrainian-village-from.html
http://ukraineatwar.blogspot.dk/2014/08/russia-shelling-ukrainian-village-from.html
https://web.archive.org/web/20151109214644/http:/ukraineatwar.blogspot.dk/2014/08/russia-shelling-ukrainian-village-from.html
https://web.archive.org/web/20151109214644/http:/ukraineatwar.blogspot.dk/2014/08/russia-shelling-ukrainian-village-from.html
http://i.imgur.com/udH111x.png







































































































