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Abstract

An analysis is conducted of the relation of the photoperiod on the earth with its rotation and rev-
olution. The seasonal change of the photoperiod is also interpreted based on the mutual relation.
Furthermore, upon analyzing the geometrical sun-earth relation as well as the day and night
change on the earth, a formula is established to describe the relationship of the photoperiod and
the observation location for any time of the year. With this formula, the seasonal and the geo-
graphical variation of the photoperiod can be predicted, and the phenomenon of the polar day and
the polar night can be well interpreted. Finally, the formula has been applied to discuss the mean
photoperiod of some representative cities in China in January and July. The prediction accuracy of
the formula is evaluated upon comparing the calculated value of the photoperiod to the true value
of Beijing.

Keywords

Photoperiod, Solar Altitude, Solar Declination, Season Change, Beijing

H BB IR R FETRIBR R R

REYR, ¥ R, AR

itﬁ%ﬁkk%‘%ﬁ‘%ﬁé%lﬁ%ﬁ%, B9
Email: zxyuan@bjut.edu.cn

TESEE .


http://www.hanspub.org/journal/se
http://dx.doi.org/10.12677/se.2014.44007
http://www.hanspub.org
mailto:zxyuan@bjut.edu.cn
http://creativecommons.org/licenses/by/4.0/
mailto:zxyuan@bjut.edu.cn

BRI KR R 20 5 R =T AR R R

Weks Hi: 201447 H 150 EREIEE: 2014477280 FHEM: 20144F8H12H

R

AICE ST T HERE R H IR SR A H R AR R, MU H R REEFT 2R E A
o HIK, B SHTHIERSZ KRS R A LA X R SHIRRE AR ERML, #ERELTHREERA
H AR H TR R BR R . B R BB AR H IR KR RZFETIRL. BRL B AR BN
BRASR . BE, FAKTFEAXSHR T REARSEHRIIRTEL M7 A KTHH B K,
SEETWHISERRR IR, XA T BT LR A KB PRS-

XA
BHIREA, KPEREA, KBRS, FH24A, LR

1. 5I8

SR, AT I S T2 5 R 2 T R R 1 S Kk, 75 AT FR W VBRI PR (R 47 S B 1 24 R R
VOB TRE L. IR, DR SRH Sk LA B s B B 558 7 2 i, {75 W) A R SR
FIFrk. HT AR RE R, B HERZ G, Kb 7E th 5 By 4 4 2 v A B A8
BARAEIEL —[1]. FERBARERIF b, B T F T K PRAR SRS 40 A . R R e A EIH L 4
4 25— Ml [X T 37 ) P A B B M VP A, T S VP I T 2 X 1 D B K B 138
W F. WERHETE R K, R AT M A T, AP RS F B, DR B A SR A A8
Rite ASCMAE R 1 H LB A R SCoE R IOIERE L, 4007 R A2 B M X H BRI TS 3. B4k, 1B A A
B TS VR R, 0 3 — SR F A 76 & T R R 1) R K AT 16
2. XIHEERASXKMAFRERIMIRGEN XA

DTS, IR LA B (0 AT R T ML, THHUER (15 SRR, 5 S 4 Bk 0 4 5
KBTSy . B BRI (5, —RZ R BRI E KApika, WE 1. B—hH, RELS
BRI B0 0 e A AR R 1, B LTI . X T AE M IR I A I H T By
(19738 A Ak S B AR [ 21 TR A B 803 £ AR

Figure 1. Schematic diagram of day and night
hemisphere (for summer)
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Figure 2. Schematic diagram for the definition of
solar altitude
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Figure 3. Schematic of the earth rotation and
revolution
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Figure 4. Schematic for the season change of the earth.
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Figure 5. Solar irradiation to the earth on the day of
winter solstice
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Figure 6. Distinguish of the day and night arc for A-A
section
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Figure 7. Day time hours vs. the latitude at the solstice day,
northern hemisphere
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Table 1. Day time hours on the winter and summer solstice day, at different latitude of the northern hemisphere
(x = 0.4348tan¢)
52 1. 2Z AME E QI Ik A ESE XA B R (FRF x = 0.4348tang)

iy arcsin(x) 4% H(h) B2 H(h)

0° 0 12 12
10° 4°24' 11.41 12.59
20° 9°6" 10.79 13.21
30° 14°33' 10.06 13.94
40° 21°24' 9.51 14.85
50° 31°12' 7.84 16.16
60° 48°53' 5.48 18.52

>66.5° 90° 0 24

Table 2. The average day time hours in January and July for some typical cities in China
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Figure 8. The error of the predicted day time hours to the
actual value changing with the month, for Beijing
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Table 3. A comparison of the calculated and the actual day time hours for Beijing
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