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The Amount and Properties of Solar Energy in Tottori Prefecture
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In a viewpoint of effective use of solar energy, the global solar radiation is analyzed
not only quantitatively but also qualitatively. In the first, a distribution of the global
solar radiation throughout Tottori Prefecture is estimated with meteorological data
for recent nine years in order to make it clear that solar energy is one of the important
alternative local energy sources for Tottori Prefecture. Secondary, definitions for a
spell with solar radiation more than a certain threshold value or less than that and for
a daily variation pattern are newly introduced, then the characteristics of real daily
global solar radiation by Robitzch actinograph is evaluated statistically to offer a
fundamental information for effective use of solar energy.
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Table 1 List of meteorelogical observation stations and sunshine duration annual total hours.

wo A i # 5 B oE BB | B & EEB“

P E FAFRER | &N KK 1390 35°32" 134°13" 23" 1787.0"F
8 B HBHFRARE & BT M ILET 1640 35 30.7 134 10.9 17 2246.8
* F OB €& B KFHMYE 4 D 328 35 26 133 21 7 2394.9
3 » LR EN L 35 33 133 14 2 2429.1
R O AXARBYF | BFHBHHMREBEMOL 2000 2 35 12.8 133 23.5 220 2004.4
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T W ’ BAA B LBy S 742 35 31.5 133 34.4 15 2116.0
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8 E » WA XILET B 5 1627 D 1 35 26.6 133 31.2 240 2090.9
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Fig. 1 Outline curve for the contour of the
ground.
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Fig. 2 Progress of monthly mean global solar
radiation.
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Table 2 Annual mean global solar radiation
and the range of fluctuation.

mwmws | ELEER lzwe
¥ B (266.8) 4.4
B 311.9 3.2
F 315.1 4.9
5 324.5 2.4
2 K 307.8 2.3
B4 308.3 5.5
B 4 305.0 3.7
= 3 293.9 5.3
¥ #© 312.6 3.5
A 305.5 3.8
Vi 315.7 2.6
T T 301.8 . 4.8
w L 327.6 5.6
& B (346.8) 4.5
Fo B #% 295.5 4.0
D 303.8 3.8
® 1A 312.8 2.1
;5 307.3 6.1
wmOE 313.1 4.3
/7 N 309.8 4.9
¥ H 312.1 4.8
& B 300.6 5.2
B’ F B 309.0 4.6
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Table 3 Comparison of the global solar radiation of Japan with that of Tottori Prefecture.
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Fig. 3 Represeniation on the map with distribution of monthly
throughout Tottori Prefecture.
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Fib. 4 Representation on the map with distribution of monthly mean global solar radiation in
December throughout Tottori Prefecture.
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Fig. 5 Representation on the map with distribution of annual mean global solar radiation throughout

Tottori Prefecture.

0, A 2ZVABHOEEILY sy v HBE LK
LTHTFLOEL BV I 2L TErdhidkhs
T, Lzdo T, KEBBREHREOSEENEDON
Br o F—FIfY AT AOFRBRICEE L Tk R
DFEIREZDOHE TOHMNBEOEBE LRI EENS,

4 . E g‘f@ﬂ‘ﬁn}iﬁﬂ%ﬁﬁ

KB 50T, B0k I E T LR
BEAL R TRAD, KERSD B D IR T OB
FEERTT, KB 3 ¥ —F RO B 2R E
T 27204, JOEEZEEMEC DO TOMMBMNE
Thb, KBETALE—OHEWTHEO— Ak LT, Z
DWHGENE % Fb 77 1 FUEHHEGER, 7 H SHkigEReR
DERSHERD 7, DRI —E OB EEM L
D HEHESEIND I & R — B X OB ERDL,
RSP  1o H A B3 B 5 B HEME % 10 2 75—
FrEoMerERL, BEL ZOTHHNEFMICED T,
IS B S & T HEHERR R IR RO o T
AR, TRMGEREICHET 2 b0 TH 2, 7L,
Kk SR T 5, NERMkGERERT (3 PR 0O 2 el
M—EFWEESNLY a vy HIBR £33 A5 0

HIEFH L2 BAER L O RD - bDTH Y, HICAR
OFEZDWTOBERLHE 2 2, ZhiFLT, A
B & U HEHEERFR 3 2 K H S g0 SR %05
LtpEv%E%ﬁmiéﬁM%%;D*®55®T%
b, ANBEOEEEEZEEIENLOT, KBZiLFE
—MAY AT AOFEICERL 2 HE B O R IERT 2 7]
BEIZT 2,

HEt oWt MaHEfTof & U<, WEMAmE
MEER D 1979 FOw &y F HEFTHEER 2 E U, Hi &
DREUEMEELT0.4, 0.6, 0.8ly/min @ 3FEHEEHAL
72, Fig. 6122 Ho, Fig. 712 8 B BSHikEmio &
AR OB ERY, TOMETE 0.1 BFZIA W & o724
NHO Zw—& & O HEHGERBRIES S R T, H
RAD SR ERE B E LTV 3,824, 2 3213 0.61y/
min B0 HEF&EHS 3.1~ 4 BREEEE L T 2 B EEI
SETHEZEERT, £z, ZOERSMERIEAE -
ANF—HHY AT AEFE S 2 3 RIEOHHES 258
ETLERBRMET 5, B2, 4RO B2k
BLERTRIERES R0V A7 AT, BRENDD
SEHEMELL E > AT A3 0 LERBI L 8\ & 0, 8
1213 0.41ly/min T 17 @, 0.6ly/min <10, 0.81y/



28 # < AHEES - BTN -

HEFES .

cHORBE - B - EaEE-E BT
< ﬁ BRI B 2 KB 2 V¥ — Do mfsE
- . - s
B SAKYU " Feb. -y e SAKYU  Aug. 7
1BE N 18k w (78 o
= 161 — 04 (ly/min) | = W s) — 04 (ly/min) |
= wlo —— 06 (ly/min) | = ok —-= 06 (ly/min)
= ' --- 08 (ly/min) < ; ---- 08 (ly/min)
12+ . = 12r

= 10} . 1| S

L2 8 . = 8 ‘

3 s . S 6F .

£ 41 - FA .

r . - A \ 7
0 R BN TR [T S 0 | /||\_x LN
01 11 2131 41 51 61 71 81 411017111 01H21m41mﬁ1ﬂ81mmnn
{U i,ﬂ 30 40 50 60 70 80 90100 110120 10 ZU 3[] I.U 50 60 7[] 8(] 90100110 20
LENGTH OF A SPELL (HRS) LENGTH OF A SPELL {HRS)

Fig. 6 Frequency distribution of spells with Fig. 7 Frequency distribution of spells with
solar radiation more than a certain solar radiation more than a certain
threshold value. threshold value.

min T 6 ElOBB IS TEETH 555, 2 A1 0.4 ly/min
<50, 0.6ly/min T2, 0.81y/min Tl HIi R |
BRI = & 2R AW ¥ — R o 5 el SAKYU  Feb. )
nig, ERARROREMES T REBENEOYRT = ik — 04 (ly/min) ]
LOBRFEDTIRETH 2 b Eh s\, BB »%E < § A “ —-— 06 (ly/min)
— B b B IE B IR0 RS 2 Lok B, LTzdto < pL X ---- 08 (ly/min) |
<, BEEEEEE UK S 2T EL L, »poBRBBEE = b ) i
> 1

HEEKE CRET S ROOSERRL LTATROR 2 gl 1\ .
FHETH 3. 8 s | 1

Fig. 8 .o FHEHESHOEEABO—RIERY, & & (| .
N AROFIOE & #Fb T 7T H SRR FIE 55 74 S A~ .
TTH 5o HEHEDREMEM I HEHHEIIEFE L L, 0 ' N Ty

= il i 10720 30 40 50 80 70 60 90 100 10

B % &0 T AR E Uik 0. ZOHE
CRIEEELED BE RS D HOBE, ©ONBOT LENGTH OF A SPELL  (HRS)
Mo & T2 HROTHBMERM L 52, CO L5 Fig. 8 Frequency distribution of spells with

Lizlz®, AORYID RO H 23 hlT L 7B & #1
ARL®, ROBORYVIOASEGEE T2 1 A5 L
oo DRI 10 BEZIA TR L TH D, Flz i, 20
FRER & 1 E ST ARGERERTAY 10, 1~20. 0 B TH - /-2 &
E2RY o

5. BRFEXAHE

AKEZANVF BT 405 ANBERFEFEOLLDER
BLTOERERIC—HORTORME Y /- EET
H2,%2T, HXOHHBOBHMELEEL T 0T,

solar radiation less than a certain
threshold value including night.

BERSXAHED A FECAE Sy — > DREEE
RL, AREVIRAT-HFYOHSEORKR RS
BT b b HAERbT I L 2H AT,
HHEROHRE S 2—HHICBY 3 2 RAHEORK
FAEDH D 2 IZ P HE2RL T, Fig. 913 1978
FEOWLEWRHTOAFY B L CEFHO HER Y —
v OPlERT, RERERGREROBIEREAL 2,



60

50}

L0

30

HOURLY GLOBAL SOLAR RABIATION (ly/hr)

1 1
10 12
JAPAN STANDARD TIME

14
(Hr)

Fig. 9 Hourly global selar radiation.

HEt#EOHZAL ¢y — > i HE & i asucsgmt Tk
FlRKEIZEL, FhicaiMEetoiEdd s, HE
OMERTAY 12ATHBEELEETRT, £/2, 8RO
HEEIZIEF2H0LKE L TRRIC 2> TB 5§ FRIPD
HETEMEK E R > T b,

HEENFHPI S W FRICEHrREHEICEKDL T
e AR Z R EA Uz, 20 HEHE )
E—H O BE &S O FRFL O BHERF O EF 7 & DFF
s &b L, KEMATELI S HOLE, Y8
DL, 2L 3AVF—HBEA» SBEMICREL LI &
THRETH 2, Fig. 1013 8 A & 12 B0 AStEFH8F
HOHZ OEREERT, Ho»ICH F A X -
TSR H 2 Z L H¥BR I onb, JOMitE
BEERZNEOEE AR RET 270 0OER 2Rt
3,

Fig. 11 3 e RAGEO AN RBERI M LT T,
R HNRRYN 0 O HEELN D B L LGS 1 2 KR
Mo 17 AROREFNC N4 2 lFE2 R T, Fl2E, K
B 2V F—FIH & A F 45330 ly/hour BA_ED HE &S
HHEEOABEIT 5 &3S, 8 Hici 20 BDOBEIE T
HBW2RITIE8RITRDE I EERT,

6. &

FRoo—H iz N EF-BEOLOOERER 218
it 2 T, BRBIZBT 3 KB A ¥— DRI
flic LTERASELRHEL, HHFHEL L TR OW
BERER 1 & R R A ST B O BN & R A 7 FR
(1) BIRwBYUAMNERKHEFES L L UEF
BeRAFENHO v 7EIER LIz,

BEANGHO &R IR 5 &, ESEERG

& ®

(2)

T E B12E 29
120 T T T T T T
— Aug.
80+ ---- Dec. T
= )
=  40F A _
=
o)
=
-120 1 | 1 ] 1 I
5 10 15 20 25 30
DATE
Fig. 10 Time deviation of daily global solar
radiation.
- 10 T T T T T T T T T T i T
z | — I
= [ ]
:‘.:: K — Aug. |
w | ]
- i
505—\ 2
w -
= ]
: - \\ -~
= AN
2 ~e N
3 L T N
ol 1 1 i e
0 10 20 30 40 50 60
HOURLY GLOBAL SOLAR RADIATION (ly/hr)
Fig. 11 Cumulative frequency distribution of

hourly global solar radiation
month.

in a

DREFRIGOSHERECE < R D, 2RI
e EIEOER 2R LT,

BINES IS s h 2 2K BHE I ERFY
ELT—H%ED 1.09%10%kcal TH Y, B2
—H%D 1.6x10%kcal iIcHEL, RETIF 0.49X
10%kcal TH 3,

SEEH KL 5E,
BEZLRFOENE L,

B4 - FHHEMSEM 2 EHL, AR L ¥
—FIHY AT ADBFO Iz D OEBEER L 2 55
FERRE L,

(3)

(4) BIROEXASE

(5)



30 MR- WHES - RSN FEES - HREE . M- BEET - BT
cHEE EIBRRICBU AT A F 05 ART

(6) HEHELRAHEOHEM Y - BLUHHE
TGO FRETEAL, KBoALF—-0F
BFIROB LD S ER S HFEHEE T LT,

EWH RSB NI, X5, BREOAB T ALE

—FIFY AT AOBIFERICEL T, SEtioER L

ZOHETOAREDESRESEANIEEND,

Bigic, AFRICIEL, BEMARREARIHLEER,

BIUA S B SR B B S BB e A A FHIE R % 1

%L DHRDITHR, WG LT U

#HOBERLET,

2)
3)

4)

5)

6)
7)

2 £ X M

BARR RS B8R 51 EE v v 1 VEHERE
E RGBT ALE—v AT LOMR (KRFALE)

(1977) o

[RIT L [RTA, [RTHER,

BIUK S B H I R o A eER
Meteorological Data No19 (1970) ~No27 (1978),

FHIER ;1 AV HEERHC L 2 BRAEOHE,
[EBITHSCRR 20— 1 (1968), 6.

Black, J. N., i¥» 24, Solar Radiation and
Duration of Sunshine, Quart. J. Roy. Met. Soc., 80
(1954), 231,

BRI R SRS | BRRSR KA (1970)~(1978),

HHEER ; AT oW T, KR 15— 6 (1968),
255,



