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DIURNAL VARIATION OF SOLAR ALTITUDE
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Fig. 2. Calculation of solar altitude for 1000 JST, 23 September on 30°N, 140°E.
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DIURNAL VARIATION OF SOLAR AZIMUTH

On Lotitude 30°N DEC.22 WINTER SOLSTICE
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Fig. 3. Calculation of solar azimuth for 1000 JST, 23 September on 30°N, 140°E.

2]

1% 4

-
<

=)EH PAR
¥

3

LR

d

Bl — B

7

111

Y ¢ e 2dekar

=i

L2 (&

VHIFEE ‘20 ¢ @2 MG~ ERFH g

e

k|

=1y
=

SR MY

i

0~

FHOISH L0401 ‘HEZH 6 “TOFT NOE 1

FUHBOREE
LAV EoR o358

u

Mo g

-
“

V6 < £

L

Eal

£ (FHBoMEmE LT - R oY htE =)
2

Sz
€L



74 RN E &

BIKIOFENHKIEE S, WAL, 9A22 BB aKER, 313 4724 (B6MEsH) T
bV, FAKEEROKRE (135E) D3, CcoOBAIIIS THIhd, chdbrdbe
FRRIMIEZ T &, KB ERE A, 30N B0 2 S AOHEN (3B 9 (@) BR) 2RV T,
FIZROXSIZ1 3, :

KBS, 30Nk 3 KA ADFHER (9 b) £IR) % AT, FEETHARME
ERLTRDONZ (B3R 45, BABH G 2 DO TORFEFRICRH LT, Ko BR
REALM, HMEERLEZTREESE0, FRAOHENEEMT 2561, okt

> [vE]
g =]
& &5 5 —
= =3 2
a a9 & W
[ ]
3 52 L § 1=
. =
sy33igag /] F
qu><t<r._w_ o<t -
§3esN§s 7/ /"8 s
SZIESHEEZ ® W E
&R IH==E= / — ﬂig
Yy —
z .
< m oV wu O // / w ﬁ‘ézoz
o)
718 &
< *5@0
V1] L
Q w 5 2
2z v K2
F-—
3% / - o
it FAVAVAI/R 2 7
<T ai X o
=S p‘4 =l PO ;.g'
7 | 1y S 8
[ v E/T— R
o ey E) | :3 Qe iy o £
o W\O Pe) [ 90— mq)
e L W o o <C e i <
2 N N 2
g L - g
a oo
< L ""%
> W7
- O
<< - 0o
= \ ot g
i N\ . 5 S
a A =5
= N\ | Z =
w A ray o
X N - g ©
2 \ \g
w S \[E’ G
°O_2\ 3 = Y
N N - %
x ® &
z _ — ©
QK \\
%3
\




DIURNAL VARIATION OF SOLAR ALTITUDE

oo On Latitude 45°N A DEC.22 WINTER SOLSTICE
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Fig. 4(b). Calculation of solar altitude for 1230 JST, 1 October on 43°N, 140°E (2).

WMZ QRTEER T E) TUIREUE S L2 NLLY 21

‘QT

‘ZEVOH T H 0T 2T 28
WO 2 H6 2 HPZ HOT “IB{XTMIFHS RYSHL?LE0 T I ‘QUfE

CRAELVC AR D NLSF 7 NOF

MO Zou>

2 M ) EZT BT ()

]

CCUREHE

o2

)

1%

-
<

I ‘Boaag

_g/
BHO(I'sT) &0z ‘HTHOT ‘U89 ‘N.EV 2

£t
=

T LA NoST ° NSOV “RIES HI

G-

2}

Wi &) K

TR QTR QT NEER

WY ¢ s A¥kIAE

B

WHoREYoYNLNTEHH

Sl



76 OB E BA

HI» 5, 43.0°(40°N O K 0) LU 386°(45°N ORI & D) LS Bl KkED, WHL
T, COBEORBGEEMAE, 404° £7835,
FRBEHR AL, RSN EIRX> T, 40°N & 45°N B 3 FAADOHFERE BV
THRHBCEMNTE D,
3. 20°N, 130°E, 7R 98, 1180053 JST)DHE
20°N (2 B0 T, KIBO R REHOMERD, B5ROL51c, 5 AL XD TA24E
ZTOBOE, REH AR, WE)~MN)~270°W) O TL/LL, MOHEOHE LI LE

>
w =2 g
s &5 5
2 =5 a
9 Sow o
Ps] EM [+ 4 2
2 | =
EREEFFEEE 7 .
= & a s Y | - il
$8893 423333 2l <
Nl — S T TowN 7] 3 .
NT 2N sEMTE AN L r 3 % &
O Z 0o x> =2 / 2
% Tz / 7
BTwgnesITss \\\ iy -
\ A .
=
o0 owiub Lo \ / \ = mw
y \ } M ﬁn&
/ ! i
i o 5
\\ I a w -
T 2 = 2
5z (A =
o / )
Mné p R (o)
S ’ L
32 ‘ N - &
ol 7 &
MM 4 / i x
P O
&nnv \\\\\\ _ e,
o] \\\\\\ // /m vUJ ﬁ Mu.
L e ST 0 ez
s . 2 -~ IIIHIIIW s
z = I Y N S ik =
& T o 1T ET 2 i
= _— L 0 S
[ + O o I ! ;
= N \ 3 s L_nL__,L“ ﬁmm m =
T _7 e oo I
Z NGB AN = Ny .JJM m G
< / \ 1 onu .W/,A - .
AN SN " T
. 3]
N ¢ §
T .3 . T e S
a8 55 R\ z
Q / 5 5
S .
Q< \ / / 5 RS
’I / 1%
N / ’ = .
5o //, 7 T -
-L = ;
= \ FY. -1
g3 w // VAL ® i
00, An \ / v
AWAYA
: RN ©
Q (o] \
Z O« %) E/7
; , ro
: L
o~
kS




FERCHEE 2RBEEAL LCHFUAOHEROIER 7

BoTW5H, UL, WHPKABEDFRE EE, £OROES L BIZEBRLTE T,

TRHLE, COROHFABNT, BHUARIBE LV HICHL0T, BAMEELT 2
E&icd, BEES CHYTIMAEELFIETAZESRTN EBSRER), 21, KBF
A EDOHOGA LB EHLETRYDZCENTESE, 6, 20N TOXRBHUAORE
LR GB T (b) 20 ORlicid, WAEEDHICT B DI DhOMBRBEIN TS,

Iv. &% &% B
DT, REOEEfiRE, EROBMABIUVERKRILBY 2 REREA LS UAORE
BZERY,

—
//
7R
(
-~ N

e

F6R RHEo0oEEL

Annual variation of the equation of time,

21
:'
I
|
Fig. 6

|
:
|

N

20 ~YAN. FEB._MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC,

15
20
min



DIURNAL VARIATION OF SOLAR ALTITUDE
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Fig. 7(a). Calculating diagram of solar altitude on 20°N.
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DIURNAL VARIATION OF SOLAR AZIMUTH
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Fig. 7(b). Calculating diagram of solar azimuth on 20°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE
: On -Lafitude 25° N A DEC.22 WINTER SOLSTICE
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Fig. 8(a). Calculating diagram of solar altitude on 25°N.
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DIURNAL VARIATION OF SOLAR AZIMUTH

Fig. 8(b). Calculating diagram of solar azimuth on 25°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE

o0r On Lotitude 30°N A  DEC.22 WINTER SOLSTICE
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Fig. 9(a). Calculating diagram of solar altitude on 30°N.
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DIURNAL VARIATION OF SOLAR AZIMUTH

80° On Latitude 30°N A DEC.22 WINTER SOLSTICE
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Fig. 9(b). Calculating diagram of solar azimuth on 30°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE
DEC.22 WINTER SOLSTICE
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Fig. 10(a). Calculating diagram of solar altitude on 35°N.
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DIURNAL VARIATION OF SOLAR AZIMUTH

On Latitude 35°N DEC.22 WINTER SOLSTICE
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Fig. 10(b). Calculating diagram of solar azimuth on 35°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE

On Latitude 40°N DEC.22 WINTER SOLSTICE
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Fig. 11 (a). Calculating diagram of solar altitude on 40°N.



DIURNAL VARIATION OF SOLAR AZIMUTH

B On Latitude 40°N A DEC.22 WINTER SOLSTICE
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Fig. 11 (b). Calculating diagram of solar azimuth on 40°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE
On Lafitude 45°N DEC.22 WINTER SOLSTICE
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Fig. 12 (a), Calculating diagram of solar altitude on 45°N,
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DIURNAL VARIATION OF SOLAR AZIMUTH

or On Lafitude 45°N A DEC.22 WINTER SOLSTICE
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Fig. 12(b). Calculating diagram of solar azimuth on

45°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE

On Lgtitude SO°N DEC.22 WINTER SOLSTICE
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Fig. 13 (a).

Calculating diagram of solar altitude on 50°N.
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DIURNAL VARIATION OF SOLAR AZIMUTH

o On Latitude S0°N A DEC.22 WINTER SOLSTICE
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Fig. 13 (b). Calculating diagram of solar azimuth on 50°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE
On Lotitude 55°N DEC.22 WINTER SOLSTICE
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Fig. 14 (a). Calculating diagram of solar altitude on 55°N.
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DIURNAL VARIATION CF SOLAR AZIMUTH

On Lafitude 55°N
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Fig. 14 (b). Calculating diagram of solar azimuth on 55°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE

00° On Lafitude 60°N A DEC.22 WINTER SOLSTICE
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Fig. 15(a). Calculating diagram of solar altitude on 60°N.

76

fir a4

VE I



DIURNAL VARIATION OF SOLAR AZIMUTH
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Fig. 15(b). Calculating diagram of solar azimuth on 60°N.
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DIURNAL VARIATION OF SOLAR ALTITUDE
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Fig. 16 (a).

Calculating diagram of solar altitude on 65°N.
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DIURNAL VARIATION OF SOLAR AZIMUTH
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Fig. 16(b). Calculating diagram of solar azimuth on 65°N.
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5. On the Calculating Diagrams of Solar Altitude and
Solar Azimuth on the Northern Hemisphere

By Masahiro KAJIKAWA
{Department of Geophysics, Faculty of Science, Hokkaido University)

‘Calculating diagrams of solar altitude and solar azimuth were constructed for the
analysis of aerial photographs of clouds.

If the latitude and the longitude, the date and the time of observation point are
known, solar altitude and azimuth are obtained from these diagrams so easily.

When the diagrams are used, it needs correction of time concerning a difference of
the latitude and the equation of time, because the time of the diagrams have used the
apparent solar time.

The diagrams at intervals of 5 degrees, from 20°N to 65°N, are shown from Fig. 7
to Fig. 16.



