ang = arcten (s / h) = 22.3 degrees.

Eratosthenes

March 2023
Equinox




Work process

To allow the participation of the largest number of schools,
measurements are not only carried out on the day of the equinox,
but also from 3 days before this date until 3 days after.

The measurement procedure is thus adapted, limiting the problems
of bad weather conditions as well as the fact that the day of the
equinox falls on a Sunday.

The collaborative measure

During these 7 days, the partner schools exchange the results of
their measurements of the height of their gnomon and the length
of its shadow at solar noon, which define the angle of the sun at
that moment.

It is not necessary for these schools to be located on the same
meridian: These measurements being synchronized at solar noon, it
is indeed the distance between the parallels passing through these
2 schools which is used to calculate the circumference of the Earth.

The Eratosthenes historical method

The historical measurement of Eratosthenes took place during the
summer solstice, with Syene (Tropic of Cancer) as a reference, ie
the place where the Sun is at its zenith on this date. These
conditions are also fulfilled on the day of the equinox for all places
located on the equator.

Latitude and angle of the Sun

The measurements of March 20 but also those carried out during
the week, thanks to a regression calculation, make it possible to
verify that latitude and angle of the Sun are equal on the day of the
equinox.
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Table of measurements.

Montcug

Rio de Janeiro
Montcug
Busten
Montcug
Aigio

Guame
Basesti
Oradea
Fogana

Sibiu

Busten
Malovat
Slatina
Montcug

Nig

Vigo

Semes
Stawaki

Aigio
Aspropyrgos
Athens

Aydin
Bayamon
Guame
ltajuba

Del Castilho
Rio de Janeiro
Chivlcoy
Basesti
Oradea
Busteni
Slatina
Montcug
Istanbul
Bogazliyan
Rio de Janeiro
Malovat
Montcug
Elbasan

Del Castilho
Rio de Janeiro
Méier

Slatina
Busteni

Rio de Janeiro
Montcug

France
Brazil
France
Romania
France
Greece
Colombia
Romania
Romania
Romania
Romania
Romania
Romania
Romania
France
Serbia
Spain
Greece
Greece
Greece
Greece
Greece
Turkey
FPuerto Rico
Colombia
Brazil
Brazil
Brazil
Argentina
Romania
Romania
Romania
Romania
France
Turkey
Turkey
Brazil
Romania
France
Albania
Brazil
Brazil
Brazil
Romania
Romania
Brazil
France

Fondation La main a la pate
Centro Educacional Nosso Mundo
Fondation La main a la pate
Scoala Gimnaziala Sanatoriala
Fondation La main a la pate

1st High School of Aigio

Grupo Astrofanaticos

Scoala Gmnaziala

Colegiul Tehnic Traian Vuia
Scoala Gimnaziala nr. 1

Colegiul National Gheorghe Lazar
Scoala Gmnaziala Sanatonala
Scoala Gimnaziala Malovat
Secondary School Vaicu Voda
Fondation La main a la pate
Gimnazja Svetozar Markovic

IES de Beade

Experimental Primary School of Serres
Primary School of Stawaki

1st High School of Aigio

3rd High School of Aspropyrgos
Experimental school agion Aanrgyron
Bat1 Soke Cimento Ortackulu
AECM Camibean Unnersity

Grupo Asfrofanaticos

Universidade Federal de ltajuba
Instituto Supenor do Saber

Centro Educacional Nosso Mundo
Parque Cielos del Sur

Scoala Gimnaziala

Colegiul Tehnic Traian Vuia
Scoala Gimnaziala Sanatoriala
Secondary School Vlaicu Voda
Fondation La main a la pate

IB Sehit Senfe Baci CPAL Avcilar
Bogazliyan Science and Art Center
Centro Educacional Nosso Mundo
Scoala Gimnaziala Malovat
Fondation La main a la pate
Gjimnazi Vasil Kamami

Instituto Superor do Saber

Centro Educacional Nosso Mundo
Escola Municipal Bento Ribeiro
Secondary School Vaicu Voda
Scoala Gimnaziala Sanatoriala
Centro Educacional Nosso Mundo
Fondation La main a la pate

Latitude
(+N/-5)

decimal(®)

44340
-22.890
44 340
45.416
44 340
38.252
6.274
47.481
47064
46.313
45797
45.416
44707
44.432
44 340
43.312
42201
41.083
39.654
38.252
38.061
38.028
37.749
18.383
6.274
-22.415
-22.881
-22.890
-34.91
47481
47064
45.416
44.432
44340
41.060
39.200
-22.890
44707
44 340
41111
-22.881
-22.890
-22.904
44.432
45416
-22.890
44.340

Longitude
(+E-W)
decimal(”)

1.210
-43.317
1.210
25535
1.210
22079
-75.447
23.145
21.916
27575
24154
25535
22722
24377
1.210
21.887
8716
23.540
20817
22079
236M
23.726
27.399
-56.163
-715.447
-45.449
-43 260
-43.317
50014
23145
21.916
25535
24377
1.210
28718
35.189
43317
22722
1.210
20.086
-43.260
43.317
-43.280
24377
25535
43317
1.210

Date

1710372023
1770372023
18/03/2023
19/03/2023
1970372023
19/03/2023
1970372023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
20/03/2023
21/03/2023
21/03/2023
21/03/2023
21/03/2023
21/03/2023
21/03/2023
21/03/2023
21/03/2023
22/03/2023
22/03/2023
22/03/2023
22/03/2023
22/03/2023
22/03/2023
23/03/2023
23/03/2023
23/03/2023
23/03/2023

Gnomon

Shadow
length [cm]

14.3
-13.0
14.1
200
13.9
13.5
93
100.7
60.0
57
550
250
220
97.3
13.7
95.8
64.0
838.0
820
39.5
1.0
191.0
53
8.3
1.4
-19.9
-13.0
-10.0
84
108.1
160.0
8.5
97.0
13.5
214.0
211
-14.0
230
13.4
230
-14.0
-14.0
-6.0
96.7
13.0
-14.0
13.2

Angle
)

456
-19.4
452
48.0
44 8
38.5
69
47 6
A7 2
48.5
46 6
4586
44 9
44 2
44 4
438
419
41.3
394
38.4
390
381
371
18.4
61

-23.4
-19.7

472
46.8
453
44 1
44.0
40.8
39.1
-20.7
440
437
40.4
-25.0
-20.7
-15.9
44.0
443
-20.7
43.3



.« . Gnomon Shadow
Aigio Date height  length " 9°
[cm] [cm] ()
Greece
19/03/2023 17.0 135 385
1st High School of Aigio 20/03/2023 49.8 395 384

38.252 N 22.079 E

20/03/2023 (Aigio-Greece) Latitude: 38.252°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

== 38.4° Aigio

8128km

w= 34.8° Chivilcoy

Distance Angle

circumference 360° circumference = 360° ? 81:2 kaT = 39974 km
8128km | 38.4°% 34.8° 38.4°+ :




Aspropyrgos Date  height lengh Anole

Greece

3rd High School of Aspropyrgos
38.061 N 23,601 E

length %
[cm] [cm] ()

20/03/2023 13.6 11.0 39.0

20/03/2023 (Aspropyrgos-Greece) Latitude: 38.061°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

= 39° Aspropyrgos

8107km

—— 34.8° Chivilcoy

Distance Angle 360° x 8107k
H e m
circumference 360° circu mference -

o + [s]
8107km | 39° +34.8° 39 34.8

= 39546 km




At h ens Date Gﬁ;;?tn

Greece

20/03/2023 244.0 191.0 38.1
Experimental School Agion Anargyron
38.027 N 23.726 E

[cm]

20/03/2023 (Athens-Greece) Latitude: 38.028°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

= 38.1° Athens

8104km

— 34.8° Chivilcoy

Distance Angle . _ 3600 X 8104km _
circumference 360 C|rcumference 38.10"' 34.80 = 40020 km

8104km | 38.1°+34.8°




Gnomon Shadow
Aydin S

Date height length 5
[cm] [cm] ()

Turkey

Bati S6ke Cimento Ortaokulu
37.749 N 27.399 E

20/03/2023 7.0 8.3 e

20/03/2023 (Aydin-Turkey) Latitude: 37.749°
20/03/2023 (Del Castilho-Brazil) Latitude: -22.881°

37.1° Aydin

6736km

23.4° Del Castilho

Distance Angle o
circumference 360° Circumference - 360 X 6736km - 40082 km

o [+]
6736km | 37.1°% 23.4° 37.1°+ 234




Gnomon Shadow Angle

Basesti Date  height length
(°)
. [cm] [cm]
Romania
20/03/2023  100.0 109.7 476
Scoala Gimnaziala 21/03/2023  100.0 1081 472

47.481 N 23.145 E

20/03/2023 (Basesti-Romania) Latitude: 47.481°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

Bl 47.6° Basesti

9154km

== 34.8° Chivilcoy

Distance Angle
circumference 360° Circumference - 360° E g154km = 39993 km

9154km | 47.6°+34.8°

47.6°+ 34.8°




’ Gnomon Shadow R lE
Bayamon Date  height length '3

Puerto Rico

AECM Carribean University
18.383 N 66.168 W

em]  [cm] ()
20/03/2023 25.0 8.3 18.4

20/03/2023 (Bayamoén-Puerto Rico) Latitude: 18.383°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

B= 18.4° Bayamén

5921km

— 34.8° Chivilcoy

Distance Angle :
circumference 360° circu mfe rence =

5921km | 18.4° 34.8°

360° X 5921km

= 40067 km

18.4°+ 34.8°




Bogazliyan
Turkey

Bogazliyan Science and Art Center
39.200 N 35.189 E

Gnomon Shadow

Date height length
[cm] [cm]

21/03/2023 26.0 211 391

21/03/2023 (Busteni-Romania) Latitude: 45.416°
21/03/2023 (Bogazliyan-Turkey) Latitude: 39.2°

Distance Angle
circumference 360°
691km [45.3° - 39.1°

BB 45.3° Busteni

LT
.

39.1° Bogazliyan

) ¢ _ 360° x691km 40123 k
circumference = 453°.391° - m

.
°
w

..




Gnomon Shadow Angle

Busteni Date  height length €

R . [cm] [cm] )
omaniad 19/03/2023  19.3 200  46.0
Scoala Gimnaziala Sanatoriala 20/03/2023 24.5 250 45.6
45416 N 25.535E 21/03/2023 8.4 85 453
23/03/2023 13.3 130 443

20/03/2023 (Pogana-Romania) Latitude: 46.313°
20/03/2023 (Busteni-Romania) Latitude: 45.416°

i 1 46.5° Pogana
B} 45.6° Busteni

100km X

360° x 100km

Dista Angl : - _
i S circumference = — -~ = =c—= 40000 km

100km  146.5° - 45.6°




.« . Gnomon Shadow
Chivilcoy Paic e e

Argentina

Parque Cielos del Sur
34.911S 60.014 W

em]  [cm] )
20/03/2023 12.1 -8.4 -34.8

20/03/2023 (Basesti-Romania) Latitude: 47.481°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

Bl 47.6° Basesti

9154km

w= 34.8° Chivilcoy

Distance Angle ] 360° x
circumference | 360° circumference = 9154km

9154km | 47.6°+ 34.8°

= 39993 km

47.6°+ 34.8°




Del Castilho Date  hewght  length  Angle
Brazil

Instituto Superior do Saber
22.881S -43.260 W

[cm] [cm] ()

20/03/2023 30.0 -13.0 -23.4
22/03/2023 30.0 -14.0 -25.0

20/03/2023 (Aydin-Turkey) Latitude: 37.749°
20/03/2023 (Del Castilho-Brazil) Latitude: -22.881°

37.1° Aydin

6736km

E83 23.4° Del Castilho

Distance Angle :
circumference 360° circu mfe rence =

6736km | 37.1°+23.4°

360° X 6736km
37.1°+ 23.4°

= 40082 km

20/ 03/2023

es de Sou
i3 d“ﬁ‘ ﬂ

Gabriel Angelo Fernandes de Souza
22/03/2023 -
Rio de Janeiro-RJ = ..




Gnomon Shadow

Elbasan Date height  length
. [cm] [cm]
Albania 22/03/2023 27.0 230 404

Gjimnazi Vasil Kamami
41.111 N 20.086 E

22/03/2023 (Malovat-Romania) Latitude: 44.707°
22/03/2023 (Elbasan-Albania) Latitude: 41.111°

B 44° Malovat

B 40.4° Elbasan

360° x 400km

Distance Angle : - -
e 360° circumference 44° - 40.4° 40000 km
400km |44° -404°




Gnomon Shadow Angle

Guarne Date height  length >
lombi m]  fem] )
Colompbia 19/03/2023 772 9.3 6.9

Grupo Astrofanaticos 20/03/2023 13.0 1.4 6.1
6.274 N 75.447 W

19/03/2023 (Busteni-Romania) Latitude: 45.416°
19/03/2023 (Guarne-Colombia) Latitude: 6.274°

Bl 46° Busteni

4349km _
== 6.9° Guarne

: 360° x 4349km
DEANEe | Andle circumference = . . = 40042 km
circumference 360° 46 - 69

4349km |46° -6.9°




Gnomon Shadow
Istanbul Paniiieinh R Enani

°)
em]  [cm]
Turkey

21/03/2023 248.0 214.0 40.8
IB Sehit Serife Baci CPAL Avcilar
41.060 N 28.716 E

21/03/2023 (Oradea-Romania) Latitude: 47.064°
21/03/2023 (Istanbul-Turkey) Latitude: 41.06°

B 46.8° Oradea

40.8° Istanbul

. 360° x 667km
Distance Angle i -
circumference 360° Eliolmichenca 46.8° - 40.8°

667km  [46.8° - 40.8°

= 40020 km




Gnomon Shadow Angle

Itaju ba Date  height length ;
Bragil em] fem} )
razi 20/03/2023 485 199 23

Universidade Federal de Itajuba
22.415S 45.449 W

21/03/2023 (Basesti-Romania) Latitude: 47.481°
21/03/2023 (Istanbul-Turkey) Latitude: 41.06°

Bl 47.2° Basesti

40.8° Istanbul

360° x 713km

Distance Angle . - -
———, == circumference 47 5° -~ 40.8° 40106 km
713km [47.2° - 40.8°

ang = arctan (s / h) = 22.3 degrees




Gnomon Shadow

Malovat Date  height length
R . [em] [cm]
omania 20/03/2023 221 20 449

Scoala Gimnaziala Malovat 22/03/2023 23.8 23.0 44.0
44,707 N 22.722 E

22/03/2023 (Malovat-Romania) Latitude: 44.707°
22/03/2023 (Elbasan-Albania) Latitude: 41.111°

B 44° Malovat

B 40.4° Elbasan

360° x 400km

Distance Angle : - -
e 360° circumference 44° - 40.4° 40000 km
400km |44° -404°




Gnomon Shadow Angle

Méier Date  height length "0

[cm] [cm]

Brazil 221032023  21.0 60 -159

Escola Municipal Bento Ribeiro
22.904 N 43.280 W

22/03/2023 (Malovat-Romania) Latitude: 44.707°
22/03/2023 (Méier-Brazil) Latitude: -22.904°

Bl 44° Malovat

7512km
wed 15.9° Méier
Distance Angle o
circumference |  360° circumference = 360° 2 75: gl;r:] = 45147 km
7512km | 44° +15.9° 44° + .




Gnomon Shadow

Montcug Date  height length
F [cm] [cm]
rance 17/03/2023 14.0 143 456
Fondation La main a la péte 18/03/2023 14.0 14.1 45.2
44.340N 1.210E 19/03/2023  14.0 139 448
20/03/2023 14.0 137 444
21/03/2023 14.0 135 440
22/03/2023 14.0 134 437
23/03/2023 14.0 132 433

20/03/2023 (Montcuqg-France) Latitude: 44.34°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

I} 44.4° Montcuq

8805km

= 34.8° Chivilcoy

Distance Angle :
circumference 360° circu mfe rence =

8805km | 44.4°+ 34.8°

360° x 8805km

= 40023 km

44.4°+ 34.8°

| || 4|| |||5|| ||| e||| “I |7h ”I ||a| || |I Illl “ |1 0“ “ ||1 1“ ‘IINZH “ ”«l R
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Gnomon Shadow Angle

N |§ Date height  length >
[cm] [cm] (°)

Serbia 20/03/2023  100.0 95.8 438

Gimnazija Svetozar Markovic
43.312 N 21.887 E

20/03/2023 (Nis-Serbia) Latitude: 43.312°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

Bl 43.8° Nis

8691km

= 34.8° Chivilcoy

Distance Angle .
circumference 360° circu mfe rence =

8691km | 43.8°+ 34.8°

360° x 8691km _
438°+ 34.8° 39806 km




Gnomon Shadow Angle

Oradea Date  height length
. em]  [em] )
RO mania 20/03/2023 55.5 60.0 47.2

Colegiul Tehnic Traian Vuia 21/03/2023 150.0 160.0 46.8
47.064 N 21916 E

20/03/2023 (Oradea-Romania) Latitude: 47.064°
20/03/2023 (ltajuba-Brazil) Latitude: -22.415°

BB 47.2° Oradea

7719km

22.3° Itajuba

Distance Angle
circumference 360° circumference = 260° ? 77;2 gr;n = 39983 km
7719km | 47.2°422.3° 47.2°+ :




Gnomon Shadow

Pogana Date  height length
. [cm] [cm]
RO mania 20/03/2023 5.4 .5 46.5

Scoala Gimnaziala Pogana
46.313 N 27.575E

20/03/2023 (Pogana-Romania) Latitude: 46.313°
20/03/2023 (Busteni-Romania) Latitude: 45.416°

B 46.5° Pogana
B 1 45.6° Busteni

360° x 100km

Dista Ang| : _ _
e circumference = — =5 == 40000 km
100km |46.5° - 45.6°




Gnomon Shadow Angle

Rio de Janeiro Date  height length
. [cm] [cm] ()
B razi I 17/03/2023 3i.0 -13.0 -19.4
Centro Educacional 20/03/2023 28.0 -10.0  -19.7
Nosso Mundo 21/03/2023 37.0 A4 20T
22.890S43.317 W 22/03/2023 37.0 -14.0 -20.7
23/03/2023 37.0 -14.0 -20.7

21/03/2023 (Busteni-Romania) Latitude: 45.416°
21/03/2023 (Rio de Janeiro-Brazil) Latitude: -22.89°

B 1 45.3° Busteni

7589km

20.7° Rio de Janeiro

Distance Angle .
circumference 360° circu mfe rence =

7589km | 45.3°+20.7°

360° x 7589km

= 41395 km

45.3°+ 20.7°




Gnomon Shadow

Serres Date  height length 19'°
em]  fem] )
Greece 20/03/2023  100.0 88.0  41.3

Experimental Primary School of Serres
41.083 N 23.540E

20/03/2023 (Serres-Greece) Latitude: 41.083°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

= 41.3° Serres

8443km

= 34.8° Chivilcoy

Distance Angle

circumference 360° circumference = 360° § 84;:43 kaT = 39941 km
8443km | 41.3% 34.8° 41.3°+ 34.




Gnomon Shadow Angle

Sibiu Date  height length '
[cm] [cm] )

Romania 20/03/2023 52.0 550  46.6

Colegiul National Gheorghe Lazar
45.797 N 24.154 E

20/03/2023 (Sibiu-Romania) Latitude: 45.797°
20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

Bl 46.6° Sibiu

8967km

== 34.8° Chivilcoy

Distance Angle o
circumference 360° Ci rcu mfe rence = 3260.6§+89§:.k8r0n = 39657 km

8967km [ 46.6°+34.8°




Gnomon Shadow Angle

Slatina Date  height length €

. [cm] [cm] (°)
RO manid 20/03/2023 100.0 97.3 44 2
Secondary School Vlaicu Voda 21/03/2023 100.0 97.0 44 1
44.432 N 24.377 E 23/03/2023 100.0 96.7 44.0

20/03/2023 (Slatina-Romania) Latitude: 44.432°
20/03/2023 (Guarne-Colombia) Latitude: 6.274°

Bl 44.2° Slatina

4239km \ == 6.1° Guarne

_________._.———

. 360° x 4239km
Distance Angle g -
circumference 360° c"cumference 44.2° - 6.10

4239km |44.2° - 6.1°

= 40054 km

]

Secondary School Vlaicu Voda Slatina
21.03.2023




. Gnomon Shadow
Stavraki Date B height i ienanil . 2

Greece

Primary School of Stavraki
39.654 N 20.817 E

[cm] [cm] (®)
20/03/2023 100.0 82.0 394

20/03/2023 (Stavraki-Greece) Latitude: 39.654°
20/03/2023 (Guarne-Colombia) Latitude: 6.274°

= 39.4° Stavraki

3709km \ == 6.1° Guarne

- 360° x 3709km
Distance Angle P -
circumference 360° ksl mference 39 .40 - 6 .1 o

3709km [39.4° - 6.1°

= 40097 km




. Gnomon Shadow

Vi g0 Date height  length
. [cm]

Spain

20/03/2023 714 64.0 41.9

IES de Beade
42.201 N 8.716 W

20/03/2023 (Vigo-Spain) Latitude: 42.201°
20/03/2023 (Guarne-Colombia) Latitude: 6.274°

== 41.9° Vigo

3091km |\ == 6.1° Guarne

[ —me———
- 360° x 3991km
Distance Angle : = s
—— = circumference 419° - 6.1° 40133 km
3991km [41.9° - 6.1°




The Eratosthenes method

Table of measurements.

20 March 2023 Latitude

Basesti
Oradea
Pogana
Sibiu
Busteni
Malovat
Slatina
Montcuq
Nis

Vigo
Serres
Stavraki

Aigio

Aspropyrgos
Athens

Aydin

Bayamon

Guarne

tajuba

Del Castilho
Rio de Janeiro
Chivilcoy
Equator

47 481
47.064
46.313
45797
45416
44 707
44 432
44 340
43 312
42 201
41.083
39 654

38.252

36.061
36.028
37.749
18.383

6.274

-22.415
-22.881
-22 890

-34 911
0.000

Angle of Distance to Circumference
the sun (°) equator (km)

476
472
46.5
46 6
456
44 9
44 7
44 4
438
419
41.3
39 4

38 .4

390
38.1
371
18.4
6.1
-22.3
-23.4
=197
-34.8
00

2275
2229
2145
2088
2046
4967
4936
4926
4512
4689
4564
4406

4250

4229
4225
4194
2042
697
-2490
-2542
-2543
-3679
0

(km)

39895
39882
39832
39306
39837
39824
40203
39941
39551
40287
39783
40258

39844

39037
39921
40696
39952
41134
40197
39108
46471
40128



20/03/2023 (Aigio-Greece) Latitude: 38.252°

20/03/2023 (Equator) Latitude: 0°

4250km

= 38.4° Aigio

20/03/2023 (Aigio)
Latitude:38.252°
Longitude:22.079°
Gnomon:49.8cm
Shadow:39.5cm
Angle:38.4°

Distance Angle
circumference 360°
4250km 38.4°

20/03/2023 (Aspropyrgos-Greece) Latitude: 38.061°
20/03/2023 (Equator) Latitude: 0°

circumference =

00

Equator

38.4°

4229km

i= 39° Aspropyrgos

20/03/2023 (Aspropyrgc
Latitude:38.061°
Longitude:23.601°
Gnomon:13.6cm
Shadow:11cm
Angle:39°

Distance Angle
circumference 360°
4229km 39°

circumference =

00

Equator

39°



20/03/2023 (Athens-Greece) Latitude: 38.028°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4225km 38.1°

= 38.1° Athens
20/03/2023 (Athens)
Latitude:38.028°
Longitude:23.726°
Gnomon:244cm

4225km Shadow:191cm
Angle:38.1°
0° Equator
circumference = 360° x 4225km = 39921 km

38.1°

20/03/2023 (Aydin-Turkey) Latitude: 37.749°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4194km 37.1°

37.1° Aydin
20/03/2023 (Aydin)
Latitude:37.749°
Longitude:27.399°
Gnomon:7cm

4194km Shadow:5.3cm
Angle:37.1°
0° Equator
circumference = 360° x 4194km = 40696 km

37.1°



20/03/2023 (Basesti-Romania) Latitude: 47.481°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
5275km 47.6°

Bl 47.6° Basesti

20/03/2023 (Basesti)
Latitude:47.481°
Longitude:23.145°
Gnomon:100cm

20/03/2023 (Bayamoén-Puerto Rico) Latitude: 18.383°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
2042km 18.4°

5275km Shadow:109.7cm
Angle:47.6°
0° Equator
circumference = 860 x 502751“" = 39895 km
47.6
20/03/2023 (Bayamén)

Latitude:18.383°
Longitude:-66.168°
Gnomon:25cm
Shadow:8.3cm
Angle:18.4°

B= 18.4° Bayamoén

2042km

circumference =

0° Equator

360° x 2042km _
18.4° = 39952 km




20/03/2023 (Busteni-Romania) Latitude: 45.416°

20/03/2023 (Equator) Latitude: 0°

] 45.6° Busteni

20/03/2023 (Busteni)
Latitude:45.416°
Longitude:25.535°
Gnomon:24.5cm

Distance Angle
circumference 360°
5046km 45.6°

20/03/2023 (Equator) Latitude: 0°

5046km Shadow:25cm
Angle:45.6°
0° Equator
circumference = 360° x 5046km = 39837 km

45.6°

20/03/2023 (Chivilcoy-Argentina) Latitude: -34.911°

20/03/2023(Chivilcoy )
Latitude: -34.911°
Longitude: -60.014°
Gnomon: 12.1cm
Shadow: -8.4cm
Angle: -34.8°

0° Equator

Distance Angle
circumference 360°
3879km 34.8°

3879km

circumference =

= 34.8° Chivilcoy

360° x 3879km
34.8°

= 40128 km



20/03/2023 (Equator) Latitude: 0°
20/03/2023 (Del Castilho-Brazil) Latitude: -22.881°

Distance Angle
circumference 360°
2542km 23.4°

20/03/2023(Del Castilho )
Latitude: -22.881°
Longitude: -43.26°
Gnomon: 30cm
Shadow: -13cm

Angle: -23.4°

0° Equator

circumference =

2542km

23.4° Del Castilho

360° x 2542km
23.4°

= 39108 km

20/03/2023 (Guarne-Colombia) Latitude: 6.274°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
697km 6.1°

697km

20/03/2023 (Guarne)
Latitude:6.274°
Longitude:-75.447°
Gnomon:13cm
Shadow:1.4cm
Angle:6.1°

== 6.1° Guarne

_———-"-'—-__

circumference =

0° Equator

360° X697km _ 41134 km
6.1°



20/03/2023 (Equator) Latitude: 0°
20/03/2023 (Itajuba-Brazil) Latitude: -22.415°

20/03/2023(Itajuba )
Latitude: -22.415°
Longitude: -45.449°
Gnomon: 48.5cm
Shadow: -19.9cm
Angle: -22.3°

0° Equator

2490km

22.3° [tajuba

Distance Angle .
circumference 360° Cl rCl.lmfe rence =

2490km 22.3°

20/03/2023 (Malovat-Romania) Latitude: 44.707°
20/03/2023 (Equator) Latitude: 0°

360° x 2490km
22.3°

= 40197 km

B ] 44.9° Malovat

20/03/2023 (Malovat)
Latitude:44.707°
Longitude:22.722°
Gnomon:22.1cm

4967km Shadow:22cm
Angle:44.9°
0° Equator
Distance Angle o
circumference 360° circumference = 3604: 3?67]““ = 39824 km
4967km 44.9° g




20/03/2023 (Montcuq-France) Latitude: 44.34°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4926km 44 .4°

i § 44.4° Montcuq

20/03/2023 (Montcuq)
Latitude:44.34°
Longitude:1.21°
Gnomon:14cm

20/03/2023 (Nis-Serbia) Latitude: 43.312°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4812km 43.8°

4926km Shadow:13.7cm
Angle:44.4°
0° Equator
circumference = 860 X 4?26km = 39941 km
44 .4
™ 43.8° Nis
20/03/2023 (Ni3)
Latitude:43.312°
Longitude:21.887°
Gnomon:100cm
4812km Shadow:95.8cm
Angle:43.8°
0° Equator
circumference = 360;; gi” 2km = 39551 km



20/03/2023 (Oradea-Romania) Latitude: 47.064°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
5229km 47.2°

Bl 47.2° Oradea

20/03/2023 (Oradea)
Latitude:47.064°
Longitude:21.916°
Gnomon:55.5cm

5229km Shadow:60cm
Angle:47.2°
0° Equator
circumference = 300" X 5229km _ 39885 km

47.2°

20/03/2023 (Pogana-Romania) Latitude: 46.313°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
5145km 46.5°

B 1 46.5° Pogana

20/03/2023 (Pogana)
Latitude:46.313°
Longitude:27.575°
Gnomon:5.4cm

5145km Shadow:5.7cm
Angle:46.5°
0° Equator
circumference = 360° x 5145km = 39832 km

46.5°



20/03/2023 (Equator) Latitude: 0°
20/03/2023 (Rio de Janeiro-Brazil) Latitude: -22.89°

20/03/2023(Rio de Janeiro )
Latitude: -22.89°
Longitude: -43.317°
Gnomon: 28cm

Shadow: -10cm

Angle: -19.7°

0° Equator

Distance Angle .
circumference 360° Cl rCl.lmfe rence =
2543km 19.7°

2543km

19.7° Rio de Janeiro

360° x 2543km
19.7°

= 46471 km

20/03/2023 (Serres-Greece) Latitude: 41.083°
20/03/2023 (Equator) Latitude: 0°

= 41.3° Serres
20/03/2023 (Serres)
Latitude:41.083°
Longitude:23.54°
Gnomon:100cm

4564km Shadow:88cm
Angle:41.3°
0° Equator
Distance Angle o
circumference 360° circumference = 3604:;:564](“1 = 39783 km
4564km 41.3° ”




20/03/2023 (Sibiu-Romania) Latitude: 45.797°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
5088km 46.6°

B 1 46.6° Sibiu

20/03/2023 (Sibiu)
Latitude:45.797°
Longitude:24.154°
Gnomon:52cm

5088km Shadow:55cm
Angle:46.6°
0° Equator
circumference = 300" X 5088km _ 39306 km,

46.6°

20/03/2023 (Slatina-Romania) Latitude: 44.432°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4936km 44.2°

Bl 44.2° Slatina

20/03/2023 (Slatina)
Latitude:44.432°
Longitude:24.377°
Gnomon:100cm

4936km Shadow:97.3cm
Angle:44.2°
0° Equator
circumference = 360° x 4936km = 40203 km

44.2°



20/03/2023 (Stavraki-Greece) Latitude: 39.654°
20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4406km 39.4°

20/03/2023 (Vigo-Spain) Latitude: 42.201°

= 39.4° Stavraki
20/03/2023 (Stavraki)
Latitude:39.654°
Longitude:20.817°
Gnomon:100cm

4406km Shadow:82cm
Angle:39.4°
0° Equator
circumference = 360° x 4406km = 40258 km

20/03/2023 (Equator) Latitude: 0°

Distance Angle
circumference 360°
4689km 41.9°

39.4°

= 41.9° Vigo
20/03/2023 (Vigo)
Latitude:42.201°
Longitude:-8.716°
Gnomon:71.4cm

4689km Shadow:64cm
Angle:41.9°
0° Equator
circumference = 360° x 4689km = 40287 km

41.9°



Angle of the Sun and latitude

26 schools realized 47 measures of the angle of the sun from 17 to 23 March at solar noon.
This angle decreases by 0.4° per day and is equal to the latitude on the day of the equinox
(taking into account the measurement errors)

Latitude Angle (°) Angle (°) Angle (°) Angle (°) Angle (°) Angle (°) Angle (°)

(+N/-S)  17/03 18/03 19/03 20/03 21/03 22103 23/03

Aigio 38252 38.5 384
Aspropyrgos 38.061 39.0
Athens 38027 381
Aydin 37.749 3r1
Bésesti A7 481 47 6 472
Bayaman 18.383 184
Bodazliyan 39.200 391
Busteni 45416 46.0 456 447 44 3
Chivilcoy -34.911 -34.8
Del Castilho -22 881 -23.4 250
Elbasan 4111 40 .4
Guamne 6.274 6.9 6.1
Istanbul 41.060 40.8
ltajuba 22415 223
Malovat 44 707 44 9 44 0
Meier -22.904 -15.9
Montcug 44340 454 452 44 8 44 4 440 437 43.3
Nis 43.312 438
Oradea 47 064 472 46.8
Pogana 46 313 46 5
Rio de Janeiro 22890 194 -19.7 207 207 207
Serres 41.083 41.3
Sibiu 45 797 46 6
Slatina 44 432 44 2 44 1 440
Stavraki 39.654 394
Vigo 42 201 419
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