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𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑘𝑘𝑡𝑡/𝑇 = 𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔 × 1.852

𝑈𝑈𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔 𝑡𝑡𝑇𝑇𝑇 𝑔𝑔𝑟𝑟𝑇𝑇𝑎𝑎𝑡𝑡 𝑐𝑐𝑔𝑔𝑟𝑟𝑐𝑐𝑟𝑟𝑇𝑇 𝑑𝑑𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑓𝑓𝑜𝑜𝑟𝑟𝑡𝑡𝑎𝑎𝑟𝑟𝑎𝑎. 𝑇𝑇𝑇𝑇𝑇 𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑟𝑟𝑔𝑔𝑐𝑐𝑎𝑎𝑟𝑟 𝑔𝑔𝑇𝑇𝑟𝑟𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜 𝑜𝑜𝑓𝑓 𝑡𝑡𝑇𝑇𝑇 𝑐𝑐𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑇𝑇 𝑟𝑟𝑎𝑎𝑟𝑟𝑇𝑇.



𝐴𝐴𝐵𝐵 = 60 × cos−1 sin 𝐿𝐿𝑎𝑎𝑡𝑡1 sin 𝐿𝐿𝑎𝑎𝑡𝑡2 + cos 𝐿𝐿𝑎𝑎𝑡𝑡1 cos 𝐿𝐿𝑎𝑎𝑡𝑡2 cos 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔2 − 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔1

𝐴𝐴𝐵𝐵 = 𝑑𝑑𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑜𝑜𝑡𝑡

𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔 =
𝑑𝑑𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑜𝑜𝑡𝑡
∆𝑇𝑇 𝑔𝑔𝑇𝑇𝑐𝑐𝑜𝑜𝑜𝑜𝑑𝑑𝑔𝑔

× 3600

𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔 = 𝑜𝑜𝑡𝑡/𝑇𝑜𝑜𝑡𝑡 = 𝑜𝑜𝑎𝑎𝑎𝑎𝑡𝑡𝑔𝑔𝑐𝑐𝑎𝑎𝑟𝑟 𝑡𝑡𝑔𝑔𝑟𝑟𝑇𝑇𝑔𝑔 1 𝑜𝑜𝑡𝑡 = 1.852 𝑘𝑘𝑡𝑡

𝒊𝒊𝒂𝒂𝒂𝒂𝒎𝒎 𝟏𝟏:  𝑪𝑪𝒂𝒂𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒔𝒔𝒓𝒓 𝒎𝒎𝒇𝒇𝒂𝒂 𝒎𝒎𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔 𝒂𝒂𝒔𝒔 𝑻𝑻𝒔𝒔𝒂𝒂𝒎𝒎𝒎𝒎 & 𝑻𝑻𝒎𝒎/𝒇𝒇

𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑘𝑘𝑡𝑡/𝑇 = 𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔 × 1.852

𝑈𝑈𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔 𝑡𝑡𝑇𝑇𝑇 𝑔𝑔𝑟𝑟𝑇𝑇𝑎𝑎𝑡𝑡 𝑐𝑐𝑔𝑔𝑟𝑟𝑐𝑐𝑟𝑟𝑇𝑇 𝑑𝑑𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑓𝑓𝑜𝑜𝑟𝑟𝑡𝑡𝑎𝑎𝑟𝑟𝑎𝑎. 𝑇𝑇𝑇𝑇𝑇 𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑟𝑟𝑔𝑔𝑐𝑐𝑎𝑎𝑟𝑟 𝑔𝑔𝑇𝑇𝑟𝑟𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜 𝑜𝑜𝑓𝑓 𝑡𝑡𝑇𝑇𝑇 𝑐𝑐𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑇𝑇 𝑟𝑟𝑎𝑎𝑟𝑟𝑇𝑇.



𝑔𝑔. 𝑇𝑇.  𝑔𝑔𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜2 > 𝐿𝐿𝑜𝑜𝑜𝑜1 𝑡𝑡𝑇𝑇𝑇𝑜𝑜 𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 𝜃𝜃°

𝒊𝒊𝒂𝒂𝒂𝒂𝒎𝒎 𝟐𝟐:  𝑪𝑪𝒂𝒂𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒔𝒔𝒓𝒓 𝒎𝒎𝒇𝒇𝒂𝒂 𝑻𝑻𝒂𝒂𝒂𝒂𝒔𝒔𝑻𝑻 𝑩𝑩𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒓𝒓

𝐴𝐴𝐴𝐴𝑔𝑔𝑡𝑡𝑎𝑎𝑡𝑡𝑇 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇 ∶

𝑇𝑇𝑇𝑇𝑇𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑟𝑟𝑇𝑇 𝑡𝑡𝑇𝑇𝑇 𝑓𝑓𝑜𝑜𝑟𝑟𝑟𝑟𝑜𝑜𝑤𝑤𝑔𝑔𝑜𝑜𝑔𝑔 𝑐𝑐𝑜𝑜𝑟𝑟𝑟𝑟𝑇𝑇𝑐𝑐𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜 
𝑡𝑡𝑜𝑜 𝑇𝑎𝑎𝑔𝑔𝑇𝑇 𝑡𝑡𝑇𝑇𝑇 𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 𝑓𝑓𝑟𝑟𝑜𝑜𝑡𝑡 000°𝑇𝑇 𝑡𝑡𝑜𝑜 359°𝑇𝑇

𝜃𝜃° = cos−1
sin 𝐿𝐿𝑎𝑎𝑡𝑡2 − sin 𝐿𝐿𝑎𝑎𝑡𝑡1 cos 𝑎𝑎𝑟𝑟𝑐𝑐 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇

cos 𝐿𝐿𝑎𝑎𝑡𝑡1 sin 𝑎𝑎𝑟𝑟𝑐𝑐 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇

𝑔𝑔. 𝑇𝑇.  𝑔𝑔𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜2 < 𝐿𝐿𝑜𝑜𝑜𝑜1 𝑡𝑡𝑇𝑇𝑇𝑜𝑜 𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 360° − 𝜃𝜃°

𝐿𝐿𝑜𝑜𝑜𝑜2 𝐸𝐸𝐴𝐴𝑆𝑆𝑇𝑇 𝑜𝑜𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜1

𝐿𝐿𝑜𝑜𝑜𝑜2 𝑊𝑊𝐸𝐸𝑆𝑆𝑇𝑇 𝑜𝑜𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜1



𝑻𝑻𝒇𝒇𝒂𝒂 𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒔𝒔𝒂𝒂



𝐹𝐹𝑜𝑜𝑟𝑟 𝑡𝑡𝑇𝑇𝑇 𝑎𝑎𝑎𝑎𝑎𝑎𝑜𝑜𝑔𝑔𝑇𝑇𝑔𝑔 𝑜𝑜𝑓𝑓 𝑡𝑡𝑇𝑔𝑔𝑔𝑔 𝑎𝑎𝑟𝑟𝑇𝑇𝑔𝑔𝑇𝑇𝑜𝑜𝑡𝑡𝑎𝑎𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜, 
𝑎𝑎𝑟𝑟𝑟𝑟 𝑡𝑡𝑇𝑇𝑇 𝑐𝑐𝑎𝑎𝑟𝑟𝑐𝑐𝑎𝑎𝑟𝑟𝑎𝑎𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜𝑔𝑔 𝑤𝑤𝑔𝑔𝑟𝑟𝑟𝑟 𝑏𝑏𝑇𝑇 𝑑𝑑𝑜𝑜𝑜𝑜𝑇𝑇 𝑎𝑎𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔 

𝑡𝑡𝑇𝑇𝑇 𝑻𝑻𝑰𝑰 𝑪𝑪𝑨𝑨𝑺𝑺 𝒔𝒔𝒂𝒂𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂 𝑎𝑎𝑔𝑔 𝑡𝑡𝑇𝑔𝑔𝑔𝑔 𝑤𝑤𝑔𝑔𝑟𝑟𝑟𝑟 𝑔𝑔𝑇𝑜𝑜𝑤𝑤 𝑎𝑎𝑟𝑟𝑟𝑟 
𝑡𝑡𝑇𝑇𝑇 𝑔𝑔𝑡𝑡𝑇𝑇𝑎𝑎𝑔𝑔 𝑡𝑡𝑜𝑜 𝑔𝑔𝑇𝑇𝑡𝑡 𝑡𝑡𝑜𝑜 𝑡𝑡𝑇𝑇𝑇 𝑓𝑓𝑟𝑟𝑔𝑔𝑔𝑔𝑇𝑡𝑡′𝑔𝑔 𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑎𝑎𝑜𝑜𝑑𝑑 𝑡𝑡𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘. 

𝑀𝑀𝑎𝑎𝑘𝑘𝑇𝑇 𝑔𝑔𝑎𝑎𝑟𝑟𝑇𝑇 𝑡𝑡𝑇𝑇𝑇 𝑐𝑐𝑎𝑎𝑟𝑟𝑐𝑐𝑎𝑎𝑟𝑟𝑎𝑎𝑡𝑡𝑜𝑜𝑟𝑟 𝑔𝑔𝑔𝑔 𝑔𝑔𝑇𝑇𝑡𝑡 𝑡𝑡𝑜𝑜 𝑫𝑫𝑬𝑬𝑮𝑮𝑹𝑹𝑬𝑬𝑬𝑬𝑺𝑺 𝑡𝑡𝑜𝑜𝑑𝑑𝑇𝑇. 



𝑇𝑇𝑜𝑜 𝑑𝑑𝑜𝑜 𝑡𝑡𝑇𝑇𝑇𝑔𝑔𝑇𝑇 𝑐𝑐𝑎𝑎𝑟𝑟𝑐𝑐𝑎𝑎𝑟𝑟𝑎𝑎𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜𝑔𝑔 𝑟𝑟𝑇𝑇𝑎𝑎𝑇𝑇𝑎𝑎𝑡𝑡𝑇𝑇𝑑𝑑𝑟𝑟𝑇𝑇, 
𝑔𝑔𝑡𝑡 𝑔𝑔𝑔𝑔 𝑏𝑏𝑇𝑇𝑔𝑔𝑡𝑡 𝑡𝑡𝑜𝑜 𝑎𝑎𝑔𝑔𝑇𝑇 𝑎𝑎 𝑔𝑔𝑎𝑎𝑟𝑟𝑇𝑇𝑎𝑎𝑑𝑑𝑔𝑔𝑇𝑇𝑇𝑇𝑇𝑡𝑡 𝑔𝑔𝑎𝑎𝑐𝑐𝑇 𝑎𝑎𝑔𝑔 

𝑴𝑴𝑰𝑰𝑪𝑪𝑹𝑹𝒊𝒊𝑺𝑺𝒊𝒊𝑴𝑴𝑻𝑻 𝑬𝑬𝑬𝑬𝑪𝑪𝑬𝑬𝑳𝑳 𝑜𝑜𝑟𝑟 𝑮𝑮𝒊𝒊𝒊𝒊𝑮𝑮𝑳𝑳𝑬𝑬 𝑺𝑺𝑺𝑺𝑬𝑬𝑬𝑬𝑻𝑻𝑺𝑺
𝑡𝑡𝑜𝑜 𝑎𝑎𝑎𝑎𝑡𝑡𝑜𝑜𝑡𝑡𝑎𝑎𝑡𝑡𝑇𝑇 𝑡𝑡𝑇𝑇𝑇𝑔𝑔𝑇𝑇 𝑐𝑐𝑎𝑎𝑟𝑟𝑐𝑐𝑎𝑎𝑟𝑟𝑎𝑎𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜𝑔𝑔.

𝑁𝑁𝑜𝑜𝑡𝑡𝑇𝑇: 
𝑆𝑆𝑎𝑎𝑟𝑟𝑇𝑇𝑎𝑎𝑑𝑑𝑔𝑔𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑔𝑔 𝑎𝑎𝑔𝑔𝑇𝑇 

𝑟𝑟𝑎𝑎𝑑𝑑𝑔𝑔𝑎𝑎𝑜𝑜𝑔𝑔 𝑎𝑎𝑔𝑔 𝑡𝑡𝑇𝑇𝑇 𝑑𝑑𝑇𝑇𝑓𝑓𝑎𝑎𝑎𝑎𝑟𝑟𝑡𝑡 
𝑎𝑎𝑜𝑜𝑔𝑔𝑡𝑡 𝑜𝑜𝑓𝑓 𝑎𝑎𝑜𝑜𝑔𝑔𝑎𝑎𝑟𝑟𝑎𝑎𝑟𝑟 𝑡𝑡𝑇𝑇𝑎𝑎𝑔𝑔𝑎𝑎𝑟𝑟𝑇𝑇𝑡𝑡𝑇𝑇𝑜𝑜𝑡𝑡.

=DEGREES(PI())

𝑇𝑇𝑜𝑜 𝑐𝑐𝑜𝑜𝑜𝑜𝑔𝑔𝑇𝑇𝑟𝑟𝑡𝑡 𝑏𝑏𝑇𝑇𝑡𝑡𝑤𝑤𝑇𝑇𝑇𝑇𝑜𝑜 𝑟𝑟𝑎𝑎𝑑𝑑𝑔𝑔𝑎𝑎𝑜𝑜𝑔𝑔 𝑎𝑎𝑜𝑜𝑑𝑑 𝑑𝑑𝑇𝑇𝑔𝑔𝑟𝑟𝑇𝑇𝑇𝑇𝑔𝑔, 
𝑎𝑎𝑔𝑔𝑇𝑇 𝑡𝑡𝑇𝑇𝑇 𝑅𝑅𝐴𝐴𝐷𝐷𝑅𝑅𝐴𝐴𝑁𝑁𝑆𝑆 𝑎𝑎𝑜𝑜𝑑𝑑 𝐷𝐷𝐸𝐸𝐺𝐺𝑅𝑅𝐸𝐸𝐸𝐸𝑆𝑆 𝑓𝑓𝑎𝑎𝑜𝑜𝑐𝑐𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜𝑔𝑔.

→     180 degrees

𝐸𝐸𝑥𝑥𝑎𝑎𝑡𝑡𝑎𝑎𝑟𝑟𝑇𝑇𝑔𝑔:

=RADIANS(45) →     0.7854 radians



No. Date 
(2022) Flight No. From To Lat 1

(decimal)
Long 1

(decimal)
Lat 2

(decimal)
Long 2

(decimal)
Δ Time
(mm:ss)

Speed
(kts)

Track
(° True)

1 15 Jul AV98 SCL BOG -20.961 -74.537 -20.709 -74.537 02:07 429 0

2 22 Jul LA800 AKL SCL -57.109 -135.995 -57.109 -135.375 02:32 477 90

3 25 Jun AF229 EZE CDG 6.791 -23.793 7.157 -23.636 02:59 481 023

4 28 Jun QF63 SYD JNB -48.286 68.475 -48.179 68.055 03:04 440 291

𝟐𝟐𝟏𝟏𝟐𝟐𝟐𝟐 𝑴𝑴𝒂𝒂𝒂𝒂𝒓𝒓𝒇𝒇𝒎𝒎𝒂𝒂𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂𝟐𝟐𝟒𝟒 𝑫𝑫𝒂𝒂𝒎𝒎𝒂𝒂 𝑺𝑺𝒂𝒂𝒎𝒎 𝒎𝒎𝒎𝒎𝒂𝒂𝒔𝒔 𝒂𝒂𝒔𝒔 𝒎𝒎𝒇𝒇𝒂𝒂 𝒇𝒇𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒘𝒘𝒂𝒂𝒔𝒔𝒓𝒓 𝒂𝒂𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒂𝒂𝒎𝒎

𝒊𝒊𝒃𝒃𝒋𝒋𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒗𝒗𝒂𝒂𝑰𝑰𝒔𝒔𝒂𝒂𝒎𝒎𝒎𝒎 𝒔𝒔𝒂𝒂𝒎𝒎𝒂𝒂



𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟏𝟏

𝐹𝐹𝑟𝑟𝑔𝑔𝑔𝑔𝑇𝑡𝑡 𝑡𝑡𝑟𝑟𝑎𝑎𝑔𝑔𝑇𝑇𝑟𝑟𝑟𝑟𝑔𝑔𝑜𝑜𝑔𝑔 
𝑑𝑑𝑎𝑎𝑇𝑇 𝑜𝑜𝑜𝑜𝑟𝑟𝑡𝑡𝑇 000°𝑇𝑇  
𝑜𝑜𝑟𝑟 𝑑𝑑𝑎𝑎𝑇𝑇 𝑔𝑔𝑜𝑜𝑎𝑎𝑡𝑡𝑇 (180°𝑇𝑇)



𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑺𝑺𝑻𝑻𝑨𝑨𝑹𝑹𝑻𝑻 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔 𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑬𝑬𝑵𝑵𝑫𝑫 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔



Date 2022-07-15

Flight Number AV98

From Santiago SCL

To Bogota BOG

Latitude1 (degrees) -20.961

Longitude1 (degrees) -74.537

Latitude2 (degrees) -20.709

Longitude2 (degrees) -74.537

ΔTime (mm:ss) 02:07

Speed (knots) 429

Track (  ͦT ) 000 𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 ≈ 429 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔

𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟏𝟏:  𝑴𝑴𝒂𝒂𝒂𝒂𝒓𝒓𝒇𝒇𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂𝒗𝒗𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒓𝒓 𝒔𝒔𝒂𝒂𝒂𝒂𝒎𝒎𝒇𝒇 

𝐴𝐴𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇°

𝐷𝐷𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑔𝑔𝑜𝑜 𝑜𝑜𝑡𝑡

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑔𝑔𝑜𝑜 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔

𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 000° 𝑇𝑇𝑟𝑟𝑎𝑎𝑇𝑇 ∵ 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔1 = 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔2 𝑎𝑎𝑜𝑜𝑑𝑑 𝐿𝐿𝑎𝑎𝑡𝑡2 𝑁𝑁𝑜𝑜𝑟𝑟𝑡𝑡𝑇 𝑜𝑜𝑓𝑓 𝐿𝐿𝑎𝑎𝑡𝑡1 

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑔𝑔𝑜𝑜 𝑘𝑘𝑡𝑡/𝑇





𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟐𝟐

𝐹𝐹𝑟𝑟𝑔𝑔𝑔𝑔𝑇𝑡𝑡 𝑡𝑡𝑟𝑟𝑎𝑎𝑔𝑔𝑇𝑇𝑟𝑟𝑟𝑟𝑔𝑔𝑜𝑜𝑔𝑔
𝑑𝑑𝑎𝑎𝑇𝑇 𝑇𝑇𝑎𝑎𝑔𝑔𝑡𝑡 090°𝑇𝑇  

𝑜𝑜𝑟𝑟 𝑑𝑑𝑎𝑎𝑇𝑇 𝑤𝑤𝑇𝑇𝑔𝑔𝑡𝑡 (𝐹70°𝑇𝑇) 



𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑺𝑺𝑻𝑻𝑨𝑨𝑹𝑹𝑻𝑻 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔 𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑬𝑬𝑵𝑵𝑫𝑫 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔



Date 2022-07-22

Flight Number LA800

From Auckland AKL

To Santiago SCL

Latitude1 (degrees) -57.109

Longitude1 (degrees) -135.995

Latitude2 (degrees) -57.109

Longitude2 (degrees) -135.375

ΔTime (mm:ss) 02:32

Speed (knots) 477

Track (  ͦT ) 090

𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟐𝟐:  𝑴𝑴𝒂𝒂𝒂𝒂𝒓𝒓𝒇𝒇𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂𝒗𝒗𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒓𝒓 𝒂𝒂𝒂𝒂𝒎𝒎𝒎𝒎

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 ≈ 477 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔 

𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 090° 𝑇𝑇𝑟𝑟𝑎𝑎𝑇𝑇 ∵ 𝐿𝐿𝑎𝑎𝑡𝑡1 = 𝐿𝐿𝑎𝑎𝑡𝑡2 𝑎𝑎𝑜𝑜𝑑𝑑 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔2 𝐸𝐸𝑎𝑎𝑔𝑔𝑡𝑡 𝑜𝑜𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔1 

𝐴𝐴𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇°

𝐷𝐷𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑔𝑔𝑜𝑜 𝑜𝑜𝑡𝑡

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑔𝑔𝑜𝑜 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 𝑔𝑔𝑜𝑜 𝑘𝑘𝑡𝑡/𝑇

𝐴𝐴𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇 ×  cos(𝐿𝐿𝑎𝑎𝑡𝑡°)





𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟑𝟑

𝐹𝐹𝑟𝑟𝑔𝑔𝑔𝑔𝑇𝑡𝑡 𝑡𝑡𝑟𝑟𝑎𝑎𝑔𝑔𝑇𝑇𝑟𝑟𝑟𝑟𝑔𝑔𝑜𝑜𝑔𝑔 𝑔𝑔𝑜𝑜 𝑎𝑎𝑜𝑜𝑇𝑇 𝑑𝑑𝑔𝑔𝑟𝑟𝑇𝑇𝑐𝑐𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜 
𝑏𝑏𝑎𝑎𝑡𝑡 𝑤𝑤𝑔𝑔𝑡𝑡𝑇𝑔𝑔𝑜𝑜 ± 8° 𝑜𝑜𝑓𝑓 𝑡𝑡𝑇𝑇𝑇 𝑇𝑇𝐸𝐸𝑎𝑎𝑎𝑎𝑡𝑡𝑜𝑜𝑟𝑟

𝑃𝑃𝑟𝑟𝑎𝑎𝑜𝑜𝑇𝑇 𝑇𝑇𝑟𝑟𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡𝑇𝑇𝑡𝑡𝑟𝑟𝑇𝑇



𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑺𝑺𝑻𝑻𝑨𝑨𝑹𝑹𝑻𝑻 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔 𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑬𝑬𝑵𝑵𝑫𝑫 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔



Date 2022-06-25

Flight Number AF229

From Buenos Aries EZE

To Paris CDG

Latitude1 (degrees) 6.791

Longitude1 (degrees) -23.793

Latitude2 (degrees) 7.157

Longitude2 (degrees) -23.636

ΔTime (mm:ss) 02:59

Speed (knots) 481

Track (  ͦT ) 023

𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟑𝟑:  𝑴𝑴𝒂𝒂𝒂𝒂𝒓𝒓𝒇𝒇𝒎𝒎 𝒔𝒔𝒂𝒂𝒂𝒂𝒂𝒂 𝒎𝒎𝒇𝒇𝒂𝒂 𝒂𝒂𝑬𝑬𝒎𝒎𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 ≈ 481 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔

𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 023° 𝑇𝑇𝑟𝑟𝑎𝑎𝑇𝑇

∆𝐿𝐿𝑎𝑎𝑡𝑡𝑔𝑔𝑡𝑡𝑎𝑎𝑑𝑑𝑇𝑇

∆𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑑𝑑𝑇𝑇

𝐷𝐷𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇 𝑎𝑎𝑔𝑔 𝑎𝑎𝑜𝑜 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇

𝐷𝐷𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇(𝑜𝑜𝑡𝑡)

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑(𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔)

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑(𝑘𝑘𝑡𝑡/𝑇)





𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟒𝟒

𝐹𝐹𝑟𝑟𝑔𝑔𝑔𝑔𝑇𝑡𝑡 𝑡𝑡𝑟𝑟𝑎𝑎𝑔𝑔𝑇𝑇𝑟𝑟𝑟𝑟𝑔𝑔𝑜𝑜𝑔𝑔 𝑔𝑔𝑜𝑜 
𝒂𝒂𝒔𝒔𝒂𝒂 𝑑𝑑𝑔𝑔𝑟𝑟𝑇𝑇𝑐𝑐𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜 𝑎𝑎𝑜𝑜𝑑𝑑 

𝒂𝒂𝒔𝒔𝒂𝒂𝒘𝒘𝒇𝒇𝒂𝒂𝒂𝒂𝒂𝒂 𝑜𝑜𝑜𝑜 𝑡𝑡𝑇𝑇𝑇 𝐸𝐸𝑎𝑎𝑟𝑟𝑡𝑡𝑇

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑟𝑟𝑔𝑔𝑐𝑐𝑎𝑎𝑟𝑟 𝑇𝑇𝑟𝑟𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡𝑇𝑇𝑡𝑡𝑟𝑟𝑇𝑇



𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑺𝑺𝑻𝑻𝑨𝑨𝑹𝑹𝑻𝑻 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔 𝐷𝐷𝑎𝑎𝑡𝑡𝑎𝑎 𝑎𝑎𝑡𝑡 𝑡𝑡𝑇𝑇𝑇 𝑬𝑬𝑵𝑵𝑫𝑫 𝑜𝑜𝑓𝑓 𝑟𝑟𝑇𝑇𝑐𝑐𝑜𝑜𝑟𝑟𝑑𝑑𝑔𝑔𝑜𝑜𝑔𝑔



Date 2022-06-28

Flight Number QF63

From Sydney SYD

To Jo’burg JNB

Latitude1 (degrees) -48.286

Longitude1 (degrees) 68.475

Latitude2 (degrees) -48.179

Longitude2 (degrees) 68.055

ΔTime (mm:ss) 02:27

Speed (knots) 440

Track (  ͦT ) 291

𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟒𝟒:𝑺𝑺𝒂𝒂𝒇𝒇𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂 𝒎𝒎𝒂𝒂𝒂𝒂𝒓𝒓𝒂𝒂𝒔𝒔𝒂𝒂𝒎𝒎𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂 𝑪𝑪𝒂𝒂𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒔𝒔𝒓𝒓 𝒎𝒎𝒇𝒇𝒂𝒂 
𝒂𝒂𝒔𝒔𝒓𝒓𝒂𝒂𝒂𝒂,𝒔𝒔𝒂𝒂𝒎𝒎𝒎𝒎𝒂𝒂𝒔𝒔𝒔𝒔𝒂𝒂 & 𝒎𝒎𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔

𝑎𝑎𝑟𝑟𝑐𝑐 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇 = cos−1 sin 𝐿𝐿𝑎𝑎𝑡𝑡1 � sin 𝐿𝐿𝑎𝑎𝑡𝑡2 + cos 𝐿𝐿𝑎𝑎𝑡𝑡1 � cos 𝐿𝐿𝑎𝑎𝑡𝑡2 � cos 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔2 − 𝐿𝐿𝑜𝑜𝑜𝑜𝑔𝑔1

𝑎𝑎𝑟𝑟𝑐𝑐 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇(°)

𝑑𝑑𝑔𝑔𝑔𝑔𝑡𝑡𝑎𝑎𝑜𝑜𝑐𝑐𝑇𝑇(𝑜𝑜𝑡𝑡)

𝑔𝑔𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑(𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔)

𝑆𝑆𝑎𝑎𝑇𝑇𝑇𝑇𝑑𝑑 ≈ 440 𝑘𝑘𝑜𝑜𝑜𝑜𝑡𝑡𝑔𝑔



𝑴𝑴𝒂𝒂𝒎𝒎𝒇𝒇𝒂𝒂𝒔𝒔 𝟒𝟒:𝑺𝑺𝒂𝒂𝒇𝒇𝒂𝒂𝒂𝒂𝒂𝒂𝒔𝒔𝒂𝒂𝒂𝒂 𝒎𝒎𝒂𝒂𝒂𝒂𝒓𝒓𝒂𝒂𝒔𝒔𝒂𝒂𝒎𝒎𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂 𝑪𝑪𝒂𝒂𝒂𝒂𝒔𝒔𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒔𝒔𝒓𝒓 𝒎𝒎𝒇𝒇𝒂𝒂 𝒎𝒎𝒂𝒂𝒂𝒂𝒔𝒔𝑻𝑻

𝜃𝜃° = cos−1
sin 𝐿𝐿𝑎𝑎𝑡𝑡2 − sin 𝐿𝐿𝑎𝑎𝑡𝑡1 cos 𝑎𝑎𝑟𝑟𝑐𝑐 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇

cos 𝐿𝐿𝑎𝑎𝑡𝑡1 sin 𝑎𝑎𝑟𝑟𝑐𝑐 𝑎𝑎𝑜𝑜𝑔𝑔𝑟𝑟𝑇𝑇

𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 291° 𝑇𝑇𝑅𝑅𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜2 > 𝐿𝐿𝑜𝑜𝑜𝑜1 𝑡𝑡𝑇𝑇𝑇𝑜𝑜 𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 𝜃𝜃°

𝑅𝑅𝑓𝑓 𝐿𝐿𝑜𝑜𝑜𝑜2 < 𝐿𝐿𝑜𝑜𝑜𝑜1 𝑡𝑡𝑇𝑇𝑇𝑜𝑜 𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 = 360° − 𝜃𝜃° 



𝜃𝜃° =

Date 2022-06-28

Flight Number QF63

From Sydney SYD

To Jo’burg JNB

Latitude1 (degrees) -48.286

Longitude1 (degrees) 68.475

Latitude2 (degrees) -48.179

Longitude2 (degrees) 68.055

ΔTime (mm:ss) 02:27

Speed (knots) 440

Track (  ͦT ) 291

𝑇𝑇𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 
𝑐𝑐𝑜𝑜𝑟𝑟𝑟𝑟𝑇𝑇𝑐𝑐𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜





𝑇𝑇𝑇𝑎𝑎𝑜𝑜𝑘𝑘 𝑇𝑇𝑜𝑜𝑎𝑎.

𝑇𝑇𝑇𝑇𝑇 𝐸𝐸𝑜𝑜𝑑𝑑

𝑁𝑁𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑎𝑎𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜 𝑔𝑔𝑔𝑔 𝑎𝑎 𝑔𝑔𝑇𝑇𝑟𝑟𝑇𝑇 𝑎𝑎𝑟𝑟𝑎𝑎𝑐𝑐𝑡𝑡𝑔𝑔𝑐𝑐𝑎𝑎𝑟𝑟 
𝑎𝑎𝑎𝑎𝑎𝑎𝑟𝑟𝑔𝑔𝑐𝑐𝑎𝑎𝑡𝑡𝑔𝑔𝑜𝑜𝑜𝑜 𝑜𝑜𝑓𝑓 𝑡𝑡𝑟𝑟𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡𝑇𝑇𝑡𝑡𝑟𝑟𝑇𝑇.

𝑊𝑊𝑇𝑜𝑜 𝑔𝑔𝑎𝑎𝑔𝑔𝑑𝑑 𝑡𝑡𝑟𝑟𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡𝑇𝑇𝑡𝑡𝑟𝑟𝑇𝑇 𝑔𝑔𝑔𝑔 𝑎𝑎𝑔𝑔𝑇𝑇𝑟𝑟𝑇𝑇𝑔𝑔𝑔𝑔 !
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