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Characteristics of radiation fluxes of an evergreen broad-leaved forest in Maofeng

Mountain, Guangzhou, China

CHEN Jin, CHEN Bufeng“, PAN Yongjun, XIAO Yihua, SHI Xin
Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China

Abstract; Solar radiation is the primary energy source for ecosystems. The energy from net radiation (R,) drives an
ecosystem's material cycling and energy flow. Radiation with a wavelength of 0. 4—0.7 pm is called photosynthetically
active radiation (PAR) and can be used by plants for photosynthesis. Southern subtropical, evergreen broad-leaved forests
play an important and representative role in the study of forest radiation. This study analyzed temporal changes and
distribution of solar radiation components based on radiation observations in Maofeng Mountain Forest Park , Guangzhou in
2010. Results show the diurnal variation in global radiation (K | ), reflected radiation (K T ) and R, can all be
represented by typical single-peak curves. Atmospheric inverse-radiation (L | ) and forest long-wave radiation (L 1) can
be represented by cosine curves while effective long-wave radiation (L,) can be represented by an undulating curve. Gross
was greater in the rainy season than in the dry season. Annual gross K | in
K71 and L,
accounted for 63% , 11% and 26% of the radiation, respectively. Annual gross downward radiation was 16,374.08 MJ/

radiation for each type measured, except for L

n?

the evergreen broad-leaved forest in the Maofeng Mountain Forest Park was 4,201.22 MJ/m’, of which R,
m’, of which L | and K | accounted for 74. 34% and 25. 66% of the radiation, respectively. Annual gross upward
radiation was 13,726.77 MJ/m”, of which L T and K T accounted for 96.55% and 3.45% of the radiation, respectively.
Diurnal variation in the R,/K | ratio showed an inverted U-shaped curve while the L /K | and K/K | ratios showed U-
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shaped curves. Daily mean PAR above the canopy (PAR,) in the dry season was less than in the rainy season, and PAR
under the canopy ( PAR,) showed an opposite seasonal pattern. The coefficient of variation (CV) for PAR, was less than for
PAR, in both the dry and rainy seasons. Diurnal variation of PAR, showed a typical single-peak curve, while the PAR, curve
was similar but with a weak double-peak appearing at noon. The location of the PAR transmissivity peak mostly coincided
with the peak for K | especially in the rainy season. Daily mean PAR transmissivity on rainy days was greater than on clear
days, especially in the dry season. Daily mean PAR transmissivity in the rainy season was greater than in the dry season.
PAR, and PAR, had a significant linear regression relationship on daily scale, but did not on monthly scale. PAR, and K |
had a significant linear regression on both daily and monthly scales. The linear regression relationship between PAR, and
K | was only significant on a daily scale. The PAR/K | ratio of the evergreen broad-leaved forest in Maofeng Mountain was
about 20% which was far less than the universal value of 50% . A comparison of K| and R, at this site with the forests in
different geographical positions and altitudes such as the tropical seasonal rain forest in Xishuangbanna, the coniferous and
broad-leaved mixed forest in Dinghu Mountain, and the evergreen broad-leaved forest in Ailao Mountain, revealed the

evergreen broad-leaved forest in Maofeng Mountain had the lowest annual gross K | and the highest R /K | ratio.
Key Words: radiation balance; photosynthetically active radiation; distribution rate; PAR/K | ratio
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Fig.1 Diurnal variation in short-wave radiation and net radiation in the dry and rainy seasons
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Fig.2 Diurnal variation in long-wave radiation in the dry and rainy seasons

LLAL T s AR A R Z e/ N T Z 1 L8 WA, BB KSR L
TN, — T TR R B B R SR N, 5 — T BE R R R B BRI, = E i
S50 R It S 3 T AR R B AR T S 38504 D A e R, DA R AR
2.3 FRHE A EORKFE
2.3.1 AR

EAT 245 e A e R P BRSNS R >>SL>K T (1), R GE R TCRFES/NTH
% UL R FREEIEICRE TN S, KT EEs R (RN RER) BRERTWE, LlEsil R REFERTW
R KA N RRME S5 RN BE BB R TR T ik,

2.3.2 SEmSEETECE H AL

T SCEL MG 1 45 4 S 3 40 T 6 1) R AR LA %1 EREEENERSEE %
AN 20 N H R R R AR DI BE Taple 1 Distribution rate of solar radiation components in the dry
AORFE, SAFIZE R GE RN L8 B RCR HAZ AN and rainy seasons

3PN, RAAESECHR HARL I 2 “U” B, B4R H Ttems R, K1 L,

R TR, FUS RS . R BREAMIE A % Dy seaon ST s

f?é%ﬁﬁﬂ:méo I ﬁiﬁ@ﬂ%ﬁ/}’ﬂkﬂﬂéﬁ'ﬁl? FNZ% Rainy season 71.36 10.72 17.92
" " 44F One year 63.01 11.26 25.73

AR U BB 3) , AR IR R
AAHC, RV RN IR 20 R B, R AR L, &
% LB R RR RS TS,

http ; //www. ecologica. cn



6770 £ A ¥ W 31 %

90 60 RAHRIKT

N 80 +

B 70+ e

g’ 60 |

g 504

B 40t
30§
20} /
10_ - LA
3 s 8888883888 8535888888888 S8
~ 8 5 9 4 9 98 I 8 953 ~® o g d 983838 8533

Time Time

Fig.3 Diurnal variation in distribution rate of solar radiation components in the dry and rainy seasons
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Fig.4 Monthly variation in flux and distribution rate of solar radiation components

2.5  EEGEGE M H BRI

PSR B

R2 ENEREHSEEE/ (M)/m?)

Table 2 Gross for solar radiation components in the dry and rainy seasons

90

80

70

60

50

40

30

20

W 2 Fros Bk LA, R i P o 2 AR T

4> kb Percentage/%

i H Items Kl K1 Ll L1 L, R,

52 Dry season 1993.6 236.46 5576. 84 6262.04 685.2 1071.94
MiZ Rainy season 2207. 62 236.59 6596. 02 6991. 68 395. 66 1575.37
1 4E One year 4201.22 473.05 12172. 86 13253.72 1080. 86 2647.31

http ; //www. ecologica. cn



22 4 WRIE A5 W0 L1 T 2 ] Pt bR e BRI 6771

RS U e O R R R AT G R T BT E R TR S W G LR AR I AR R AT AR AR R
16374.08 MJ/m* L L Al K | 4 FAT4R ST B LB 5000 74.34% 1 25.66% , MBI 1115 S I bR 147 4 341
SN 13726.77 MI/m® L1 5 K 1405 b AT S 96. 55% M 3. 45% w5 e flisic Kk Fiad, |5
W FEH ML R SRR AR R, K TR L, S KL R B AR T 63% (1% F126% | i 7 41 1
TRASHNT R LB 4351 R 61.07% 7. 82% F1 31. 1% , 43 U WA MG W 111 5 S AR AR 4 SR | T RSP R KT
DL RT3 55 K AMBNE R /N T 580 1L B Rl TR Sk

P L L 5 LT AF R R (R 2) BTG 0 91. 84% , 1K T 75 s SR 72. 03% 0, I H T il
LK 89.29% 17 phIH AT AL , g Uge Ly el DX A <30 0 S Ll A 1 B iR 20— B 2K W s L T R B
SIEZHERIT =AM, RSP REFAAR SRR, ST RS RANEL, 28 L] B R LT B8
89.06% ,FNZEH 94.34% ,iX W RER HH TR RS & BRI L, KA RSN G54

BRSNS e KPS B RAHESTKT O @SRy O KPARERM L,
100 ¢ [
< 59;8 [ - 71080.86MJ/m?
ER! | i / 26% | = .
s 60 18253.72MJ/n> 13172.86MJ/m — " 3
S 50| \ 2647.31MJ/m? '
£ 40 b 63% J
33; 30 . Y |
20 L \_h N o
oot 4201.22MJ/m? . — — 4
F3-05MHm? X , \'\,\ s —"
AT R pa—
Upward radiation Downward radiation

Es5 BHESENER

Fig.5 Distribution of annual gross radiation

HUR T AR (AR 1 55 4) ATRUE Y, YesE ARk T R, BB BR T1E R A BRI 4R 09 K | 41,
TR TN K 1AL, A LA K T AR B3 2) WG B0 2. 28 4%, 1 e M A (29
U 148 (AL /N T S L R SRR (20 3. 97 435) 170 T B2 phy T 0 L 525 I T 5 000 L -
TRASHOEI RN Al L, BB/ KT B, 774 EiRgsis,

2.6 JERATRIRGHERAE
2.6.1 StAATHGEE WG HEE

% 3 AT, PAR, H PRI/ TR, PAR, WA , 30T A2 1 T 2 T2 K RE B O 24 1
3 ARPSRSEE A REFLART B9 PAR, ST/ A PAR il PAR, B2 UL TT ATt 5T 25 22 40 91 113. 59
pmol-m - I 118, 54 pumol-m ™5™, 115 PAR R T %0 PAR 5% RECFHIFL/NT PAR, AL 1
T MR E A B A I 8, b P 18 050 9 2 2 22 725 1 G 25 S5 2R 009 Ok, 36 1T L %% B, PAR, 75 5 3R B 25
(1.6178) AT 57 (1. 5089 ) , 3 Al B phy -1 2 b K HE I, Ak P 700 56 R S 2

R3 AEANREHEMET HEITHHE

Table 3 Diurnal statistical characteristics of PAR in the dry and rainy seasons
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Fig.6 Diurnal variation in PAR in the dry and rainy seasons
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Fig.11 Diurnal variation in PAR transmissivity on typical clear and rainy days in the dry and rainy seasons
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