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Solar Radiation Environment in Dinghushan Biosphere

Reserve (11): Solar Radiation on the Ground Surface

YAN Jun-Hua ZHOU Guo-Yi MENG Ze
( South China Institute of Botany, Chinese Academy of Sciences , Guangzhou 510650, China)

Abstract; Base on four years observation data in Dinghushan Biosphere Reserve, solar radiation on
the ground surface was analyzed in this paper. The results showed that diurnal change of solar radiation
intensity conformed to the curve of parabola and monthly change was fitted to the curve of double
peaks. Solar radiation intensity on the surface ground was stronger in the second half year (from July to
Decemnber) than in the first half year (from January to June), but that on atmospheric layer is on the
contrary, which suggested that solar radiation was controlled by weather conditions in the larger
scale. The vearly gross solar radiation on the surface ground was 4971.48M]/n?, which is 39.3% of
that on atmospheric layer. Diurnal gross solar radiation in the second half year was 16.3475M] /m?, only
9.8234M] /m? in the first half year. There was a significant difference for diurnal gross solar radiation
duting a year. Diumnal gross solar radiation in wet season {from April to September) was 16.2086MJ/
m?, whereas only 9.9623M]J/m? in dry season (from October to next year March) . Dinhushan Bio-
sphere Reserve belonged to monsoon climate of East Asia. There was not significant latitude effect of solar
radiation on the surface ground. Intensity and gross of solar radiation were much less than that in the
same latitude region, which contributed to presence vegetative landscape by offering appropriate energy
basis.
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Fig.1 Diurnal changes of solar radiation intensities in Dinghushan Biosphere Reserve
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Table 1

Diurnal changes of solar radiation intensities for different

months on the surface of Dinghushan region (W/m?)

FfE  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5 0 0 0.1 0 0.2 0.2 0.1 0.1 0.1 0 0 0
6 0 0 0.3 6.5 10.3 3.7 0.3 0.1 0 0 0
7 0.1 0.6 11 46.3 62.6 67.2 92.6 85.8 50 39.8 15.3 0.5
8 20.5 33.7 53.6 146.1 155.3 174.5 222.5 257.5 194.7 183.4 124.7 T4.8
9 74.9 62.7 112.7 251.8  2535.5 303.6 432.9 420.5 378.6  359.3  270.2 214.3
10 120.3 139.9 176.1 364.1 382.27 423.2 550 621.5 581.5 527.3 395.9 323.3
11  201.2 234.8 245.8 470.2 471 513.3 664.7 735.3  831.4 637.6 512.1 4458
12 248.1 276.7 289.1 550.3 568.7 498.4 700.1 796 724.4 641.1 539 507.2
13 309.9 295.5 330.1 503.1 579.6  426.2 601.1 761.4 749.3  707.5 572.4 497
14 249.7 269.7 316.3 533.8 494.5 431.7 552 723.5 687.8 588.4 495.3 474.3

- 110 -



Bk
BtfE  Jan Feb Mar Apr May - Jun Jul Aug Sep Oct Nov Dec

15 715.4 202.4 251.1 380.7 369.3 347.4 4833 6237 515.5 452.7 355.4 34i.1
16 120.3 125.2 181.7 259.7 269.2 212.6 377.5 439.2 330.4 290.1 205.7 197.5
17 47.8 54.3 82.7 135.6 154.6 123 241.2  243.9 177.2  104.6 57.8  39.5

18 1.3 8.7 18 36.2 48.8 48 100.4 88.3 33.6 3.1 0 0
19 0 G 0.1 0 1 4.9 14.6 3.2 0.1 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0
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Fig.2 Monthly changes of solar radiation intensities in Dinghushan Biosphere Reserve

Bl AR KA TR, WE2IBEXE (1~6 Af) KMFRFREHING
L, M0.27916908 , WH b REKRTFARGEEFIER"; WHFF (T~12H
) MR, KETHRGHMARME, % —0.20999305, AIKPH RS ERERF

« KRFRGTEFRE, ERERIA.
- 111 -



BR, EtRi R EMRKAREAALTFEE, Hik, S ARRIRKAS EFKHE
STOREE B4R T TR, LT EAF AR5 510 860.7W/m® F1806.0288W /m’, i £l
FHER MR FHESRE L FEEHR, ETEEHEYS I H246.6545W/m? F1409.9682
W/n? o X R T 1 i X b K PR S 5 B 37 30 b 1 KSR LR AR B KA
iEdE, BTFZ3 EPERECKKENR, fRHEsBEE, SREFRR, BURSE
B, KRS RS EE R

®2 MYLARRPEKMAFREG (LK)

Table 2 Solar latitude in Dinghushan Biosphere Reserve (radian)

LR 1 2 3 4 5 6 o
KPp#id —0.36216 - 0.22475  -0.03317 0.16904 0.32787 0.40233 0.27916

A 7 g8 9 10 11 12 i
KB 76 0.3700 0.23973 0.05184 -0.15085  -0.31943  —0.40128 - {20999

3.2 KHBHER
3.2.1 SR R FR4EST B H AR
Rl H 4R 22 g g B 69 K FREE S B B HoAH R m A B e A -4, B EDRE
MK FREE ST SR AR IR 3 PR MZE R & MR K PR S B B ER 2 B Yre
B, EohTE 10 5317 SZE, BR1 AL 2 A, 3 HEEEIRE 13~14 SX B, H
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Table 3 Diurnal changes of solar radiation for different months
on the surface of Dinghushan region (MJ/m?)

KHE  Jen Feb Mar Apr May Jun Jul Aug Sep Oet Nov Dec
0 0.0003  0.0001 0.0002 0.0003 0.0067 0.0015 0.0004 0.0003 0.0007 0.0000 0.0003 0.0000
1 00002 0.0004 0.0003 0.0003 0.0007 00015 0.0004 0.0002 0.0006 0.0000 0.0004 0.0000
2 (.0000 0.0004 0.0004 0.0004 0.0005 0.0007 0.0004 0.0002 0.0006 0.0001  0.0004 00Kk
3 0.0001  0.0007 0.0005 0.0008 0.0005 9.0019 0.0005 0.0002 0.0007 0.0001 0.0004 0.0000
4 0.0001 0.0007 0.0005 0.0003 0.0008 0.0017 0.0005 0.0004 0.0007 0.0001 0.0003 ©.0000
5 0.0001  0.0005 0.0004 0.0003 0.0010 0.6016 0.0007 6.0005 0.0007 0.0000 0.0002 0.0000
6 0.0000 0.0004 0.6004 00006 0.0066 0.0112 0.0038 0.0006 0.0008 0.0000 0.0001 0.0000
7 0.0002 0.0007 0.0141 0.0766  0.1244  0.1477 0.1662 0.1388 0.0678  0.0465 0.0129 0.0004
8 0.0358 0.0585 0.1195 0.3656 0.4518 0.4635 0.6005 0.6600 0.4652  0(.4323  0.2652 0.1198
9 0.1664 0.1780  0.3063 0.7563 0.7212 0.8889 1.2261 1.2539 1.0863 1.0329 0.7453 0.5321
10 0.3843  0.3845 0.5495  1.1216  1.1907  1.3229  1.8435 1.9832 1.7998  1.6598  1.2467 1.0038
11 0.5744  0.6941  0.7961 1.5211 1.5974  1.7281 21737 2.5566  2.7000  2.1275 1.6522 1.4347
12 0.8122  0.9506  0.9551  1.8402 1.9145  1.8109  2.3600 27779  3.0000 2.2732  1.9454 1.7331
13 0.9777  1.0161 1.1823  1.8743 1.9751 1.6503 2.178% 2.7979 2.6743 2.4766 2.0454 1.8279
14 1.0144  1.0448 1.2248 1.8688 1.8129 1.5746 2.0900 2.7002 2.4526  2.3258 1.9263 1.7971
15 ©0.8097 {.8265 1.002t 1.5730  1.4686  1.3854  1.8513 2.4389 2.1021 1.8560  1.4874 1.4256
16 0.5690 0.6154 0.7668  1.0909  1.1539 0.9659 1.5393 1.8204 1.4616 1.3227 0.9678 0.9353
17 0.2866  0.3145 ©.4186 0.7093 0.7758  0.5339 1.0745 1.1316 0.8327 0.6516 0.4188 0.4045
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g

B Jan Feb Mar Apr May Jun Jul Aug Sep Ot Nov Dec

18 0.0614 0.0954 0.1549 0.2609 03342 0.2629 0.5207  0.5624  0.3457 0.1303  0.0583 0.0556
19 0.0002 0.0041 0.0142 0.0414 0.0690 0.0777 0.1644  0.0937  0.0276 0.0022  0.0002 0.0001
3 0.0000 0.0004 0.0009 0.0007 0.006 0.0034 0.0086 0.0037 0.0012 0.0002 90.0010 ¢.0000
21 0.0000 0.0004 0.0004 0.0001 0.0009 0.0018 0.0010  0.001}  0.0006  0.0000  0.0000 0.0000
2 00001 0.0004  0.0004 0.0002  0.0008  0.0014 0,0005  0.0004 0.0006  0.0000 0.0000 0.0000
23 0.0002  0.0003  0.0002 00001 0.0007 0.0014 0.0002  0.0002  0.0004  0.0000 0.0002 0.0000
S 5.6935  6.1878  7.5088 13.1043 13.6042  12.8410 17.7551 20,9232 19.0231 16.3380 12.7753 11 .2701
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Figure 3 Monthly changes of gross solar radiation on the surface
in Dinghushan Biosphere Reserve {MJ/nt)
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Table 4 The reflection rate in Dinghushan Biosphere Reserve

Hin 1 2 3 4 5 6 7 8 9 10 11 12 45

HE% 031 032 0.19 0.17 0.35 0.40 0.45 0.4% 0.46 0.52 0.52 0.43 0.37
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