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Detailed Estimation of Available Solar Energy in Japan

Kiyoshi NAKAGAWA, Kenji FUKUDA, Noboru FUJIMOTO and Yan Fei RAO

This study has been carried out to probe into the availability of using solar power generation as a sub-

stitutive power system for the fossil fuel in Japan.

The available space the solar cell array could be instal-

led is 10% for the plottage of major buildings, 0.5~2% for the flat land and a certain percentage for the

appended facilities for road, etc.

The generation capacity of the solar cell is assumed to be 100 W/m? at

peak time (the average value is 1/10) . . The generating power calculated from the conditions above is about
250GW, and nearly 75% of that is from the building plottage, and the available space for array installation
is close to 0.66% of the gross land area. Also, based on the above estimate, the generating power is ex-
pected 286 billion kWh a year, which is about 30% of the total power generated (964 billion kWh in 1994) ,
that is about 5% of the total power consumed (5.9 trillion kWh in 1994) .
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Fig. 1  Summary of result of available solar energy

in various lands
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Table 1 Estimation of available solar energy in individual house lands
Eid m & iy | RERE | SAHE | JESE | BREHE | EAHME | EEE
10004 | 1000m* | FIFEE | KW/ kW kW /4 kW
BOEEHEHY 21,816 | 6,470,314 10% 2.97 | 64,703,140 | 73.3%
LRSS 6,501 | 3,374,000
=210 e 4,623 | 2,150,000
HEEH 3,507 | 1,342,000
—FE 2,158 835,000 10% 3.87 | 8,350,000 9.5%
IEERBEH 255 100,000 10% 3.92 | 1,000,000 1.1%
EFEEE 1,094 407,000 10% 3.72| 4,070,000 4.6%
B H LA 1,116 808,000
HHEFTES 453 266,000 10% 5.87 | 2,660,000 3.0%
YOVEE RIS 602 455,000 10% 7.56 | 4,550,000 5.2%
Z 01 61 87,000 |  10% 14.26 870,000 1.0%
By st 1,869 | 1,211,000
ESVEEE 489 262,000 1% 0.54 262,000 0.3%
BB 164 131,000 2% 1.60 262,000 0.3%
ZeH 1,099 712,000 2% 1.30 | 1,424,000 1.6%
Z DAt 116 116,000 1% 1.00 116,000 0.1%
& g 88,267,140 | 100.0%
FEEOBREY 28,691

—F i 25,911 | 7,229,169 10% 2.79 | 72,291,690 98.1% 31 77,733,000 80.9%

ERRE 910 65,520 10% 0.72 655,200 0.9% 6| 5,460,000 5.7%

EFEMEE 1,651 71,803 10% 0.43 718,030 1.0% *12,228,000

1~ 2/ 1,068 6| 6,408,000 6.7%
3~5f 506 10 | 5,060,000 5.3%
6 ~10p% 63 10 630,000 0.7%
L1RELLE 13 10 130,000 0.1%
ZDfh 219 146 | 10% | 0.01 1,460 0.0% 3 657,000 0.7%
& & 73,666,380 | 100.0% 96,078,000 | 100.09%
Table 2  Estimation of available solar energy in corporation building lands
¥ B m O | Bk | BREHEE | BARE | BREE | REEe
a3 1000 FIHZE | kW kW

B 1,575,770 | 8,802,166 100.0%

W 1,214,380 | 5,419,834 97,954,980 | 62.4% | 96.4%
BT, B 506,780 | 1,127,970 10% 22.3| 11,279,700 | 12.8% | 11.1%
TIi%, B 286,810 | 2,151,832 30% 225.1| 64,554,960 | 24.4% | 63.5%
tE, Be 140,160 194,156 10% 13.9 | 1,941,560 2.2% 1.9%
&R, E4 33,790 79,071 10% 23.4 790,710 0.9% 0.8%
BERHEE 116,110 134,950 10% 11.6 | 1,349,500 1.5% 1.3%
FF N, KBS 12,470 115,839 10% 92.9 | 1,158,390 1.3% 1.1%
ZDM0EY 118,270 | 1,688,016 10% 142.7| 16,880,160 | 19.2% | 16.6%

B LAt 246,010 | 2,630,810 3,675,388 | 29.9% 3.6%
BEELG 113,740 128,218 1% 1.1 128,218 1.5% 0.1%
BN ES 54,100 169,165 2% 6.3 338,330 1.9% 0.3%
75 v VERAEA 6,910 68,484 2% 19.8 136,968 0.8% 0.1%
TNVT AF—, ¥y v TE% 4,720 | 1,103,223 0.5% 116.9 551,612 | 12.5% 0.5%
Z DAt 66,540 | 1,161,720 1% 17.5| 1,161,720 | 13.2% 1.1%

%= # 110,060 643,270 2% 11.7| 1,286,540 7.3% 1.3%

~ B 36.000 2% 72,000 0.4% 0.1%

4 &t 101,630,368 100.0%
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Table 3 Estimation of available solar energy in state-owned lands
LED ¥ E | BEYEEE | BEDAEX | BREHAE | BAHE N E
1000n? % 1000n’ KW/ kW "
Rk 301 385 10% 3,850
ZilE 156 141 10% 1,410
w LI 2,740 1,758 10% 17,580
SRR 58 43 10% 430
N 62 51 10% 510
KOFRHF 1,018,524 16,858 10% 168,580
EBA 42,780 4,862 10% 48,620
i) 1,192 447 10% 4,470
K& 864,849 12,691 10% 129,610
g 1,300,978 22,487 10% 224,870
[EAA 34,454 9,492 10% 94,920
BEMOKES 86,041,608 4,213 10% 42,130
BRI EES 2,699 843 10% 8,430
L 73,069 2,519 10% 25,190
A 8,855 8,614 10% 86,140
k) 1,588 1,053 10% 10,530
BERE 38,952 2,627 10% 26,270
EAE 82 35 10% 350 893,890
ZEEY 90 250~1,000 56,500
EEEE 133 300 39,900
AERW 48,940 . 102,774
HEE 5,036 1.7 8,460 207,634
i 1,710,000 ' 5% 8,550,000
725t 185,000 5% 925,000
5 N EK) | 2,287,950 5% 11,439,750
& 510 3,171 140 443,940 | 21,358,690
4 &t ‘ 22,460,214
Table 4 Estimation of available solar energy in prefecture-owned lands
¥ i | B B | BDEERE | EUANER | RESETEY | SAHE »oE
1000n? % n KW/ kW g
HHARS 145,522 485 1% 300.0 145,522
NEFE 79,835 [ 980,330 10% 0.8 798,350
JRESEAL Rk 632 | 2,109,836 10% 33.4 21,098 964,970
SR 219,498 3,896 | 36,537,619 10% 92.2 359,186
F EREEE - T VE 6,755 | 8,698,601 2~40% 43.4 293,318
BB EER 905 92 83,260
FIEFR - SEFRK 1,687 404 619,000 10% 15.3 6,190
HE - [k 422 5 260,000 | 10~40% 338.0 1,690
A - Ak (gt 4,887 61 696,000 | 10~40% 149.0 9,090
K& - Mgk (hugt) 10,445 53 | 2,605,000 | 10~40% 590.6 31,300
SRER - BREEBA AL 285 | 1,369,491 10% 48.1 13,695 797,729
KFE 2,461 47 | 2,578,249 10% 548.55 25,782
SEFF - TR 3,066 | 5,947,370 10% 12.90 59,474
BAELE 72,794 | 3.954,689 10% 0.5 39,547
Bk - BHEY 14,834 | 16,115 3~20 69,799
RERBT 7oA 8 877 30 26,310 220,912
BERAHE - NS - BifES 375 | 4,727,789 10% 126.1 47,278
HEEE 179 | 1,094,507 40% 244.6 43,780
HE, BERE, S-vE 473| 5,504,969 | 1% -2% 17.6 8,325
BT - AT 930 30~50 33,320
HE - PEBROK 211 | 2,015,528 10% 96 20,155 152,859
& BB A 41,510km *0.007/m 145,285
BERE - TAR3eE 7,069 2.4 11,876
BRE AAE) 2,039km | 96,946 0.07/m 142,730 299,891
BT s (R 2,167kn 0.007/m 15,169
AT - BERAAR 135,474 0.2~1 19,302 34,471
& &t 2,470,831

VERDL/2FIH
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Table 5 Estimation of available solar energy in city-owned lands
oW # B | BYEER | BWAEE | RERETY | EAHE o E
100007 14 nt kWA kW §
AR - Z oo NE 963,247 | 83,807 1% 11.5 963,247
NEEE 164,112 | 1.46E+06 164,112 10% 1.1] 1,641,120
BE - EAN - ZOMOFEHHR 24,942 | 14,527,092 10% 36.9 919,449 | 3,523,816
INERR, AR - BB 632,288 | 35,118 | 134,968,471 10% 38.4 | 1,349,685
MLl EE 33,841 | 28,620,832 40% 33.8| 1,144,833
ERT -V - BEE 28,238 | 9,551,088 2~10% 21,137
SHER 6,149 | 3,664,969 10% 6.0 36,650 | 2,552,305
KFFd - T - HMRPTS 7,938 [ 17,591,664 10% 20.1 159,683
BEAE 29,814 | 1,623,359 10% 0.5 16,234
TH B HEER 8,639,000 4,838 15 72,570 248,487
THRE&ME - AREE - HipeES 22,043 | 25,988,403 10% 11.8 259,884
B 5,291 | 10,945,431 40% 82.7 437,817
BB - BRI - - VE 9,044 | 81,165,399 2% 17.9 162,331
Rk - AHBMRR - R~ ¥ — 5,252 3~150 137,692
HE, BROK - BEES 6,397 | 4,266,836 10% 6.7 42,668
NERERR (ENA ) 722 50 36,100
EX% 150,156 | 11,734,676 2~10% 0.5 80,629 | 1,157,120
RV 7H% BT KB R 75,363 1~50 | 1,252,810
T HRBERI - RS 2,277 24~477 247,174 | 1,498,984
e il 61,487kn *)0.007/m 215,205
AR - R E 20,549 2.4 49,318
BE - GkALE) 4,867kn | 498,410 0.07/m 340,690 605,213
WS - s (R 1,216km 0.007/m 8,512
TR - BRI 152,507 0.2~1 21,637 30,149
& & 9,616,074
VRO 1/2FMH
Table 6 Estimation of available solar energy in lands for transportation
¥ OB | Bob-ERERE | EREE FIFE | BEBE | EABE N OE
1, knm 1000m? 1000m KW/ | kW/AE kW !
] RETEME A
¥ 2,036.5 30,922 *)719.3 0.14 100,702
N 70 3,824 10% 546.3 | 38,243
s 18,869 744.8 0.14 104,272
SRR E 6,007 2.1 12,615
EH 3,648 2.0 7,296 263,127
J RIS - A, RESKERHY
HE 27,217.0 374,766 $22,797.91 0.0014 31,917
BRO(BR#T) 9,365 45,629 10% 48.7 | 456,287
BR 100,985 1,932.4 0.07 135,268
SRR E 54,685 1.7 91,871
jego] 38.426 0.4 13,449
EEAT 1,560 5~15| 13,453
EWF 56,920 2~4| 85,901
HTSIAD - B EEERE 0.05~1 2,784
E)L—)V - BBV AT L&D 35,042 865,972
T BUE R 5,677 23,932 *1,135.4 0.14 158,956
TER 799 798.6 0.07 55,902
Plicg g4 1,887 1,887.0 0.07 132,090
BEF-H—¥AL) 7% 10~30| 15,926
BB AR - A% ‘ 733.9]  0.07 51,373
BHERT - EREEE 2,001 412,248
& & 1,545,348

DhVERV - ERERL

*)ERO0% 2 EHET 5
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Table 7 Estimation of available solar energy in other lands
¥ B BEHE FAFE N OE
f KW/t kW kW
YBE - R 36,509,000 0.14 5,111,120
BERE®E 18,148,000 0.07 1,270,360
FEANR 247,000 0.42 103,740
By R EE 2,432,000 0.35 2,733,695
B/ NRE 6,347,000 0.07 444,290
ZHRE - PL—F— 3,101,000 | 0.021~0.14 77,021 | 9,740,226
BT - PIAT 26,000,000 0.01 182,000
HEHEE-DIY 5,700,000 0.2 798,000
ZOfMERAE *2) 174,265
TLVr—K— b - FEHR 340,600 0.1~10 28,000 { 1,182,265
BXREERRY 2,390,400 3 7,171,200
B R > 7 429,761 0.75 322,321
N A R 4,967,800’ 0.01 49,678 | 7,543,199
BERES - WEA 251,182 20 5,023,640
WTFAREREY T 200,900 0.75 150,675 | 5,174,315
HKERE 224,450 3 673,350
EIEEES 3,810 5 19,050 692,400
DREFR v 7 A%2) 178,878 0.07 12,521
HERZ 9 165,547 0.011 1,738
ERRIEE T *2) 117,000 0.1 8,190 22,450
BIBERBM 2T L *2) 1,328 1 1,328
MBI R 3,800 2 7,600 8,928
BRI E *2) 332 100 33,200
HERBESRHE*2) 430 100 43,000
KB EFRERTE*2) 235 1,000 235,000 311,200
& =t 24,674,983
*2) WX OMEICLA
Table 8 Areas of broadly classified national lands
T 6 SEHAEY B THNICRET 256, BEOBRERLZ AV
. km’ # & F—HBBRICKEEELT 52 A RERDZ D
377.818.86 D, BRIPHHZLIBFETELVTHS). LoL,
LR AL, T PRI L, KERICIHCERE, L) b
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ey H# 17,702.43 47% BAEDOBERS L B ENTFHRENLFT, KB AV
318 F Ho 6,659.06 18% F—-PRKEMEENR T LIREFHEREE> TW
i, 8, il 9,597.23 25% LWweEbha.
Wk, I HEAEH 760.93 0.2%
Z0M 5,274.06 14% g £ X #®W
i # 230,311 61.0% T S S e N
Rl 14577 7% 1%§%ﬁ%§®ﬁm P8 9 A13H FRENGRHES
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