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Fig.1 Diurnal and seasenal changes of solar elevation angle(degree)in Haibei
Research Station region.
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Table I' The day length (h) during the growing season in Haibei Research Station region,
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Table 2 Solar global radiation and maximum values in Haibei Resuarch Station region.

1 H ¥ 3 52 f
Dit Daily average Daily totals Maximum values
R (W m=2) (kIm=2-d-Y) (W m=2)
4 A280 533.9 448.5 1040.1
April 28
5H3H 608.1 513.7 1 060.0
May 3 .
5H30H 627.1 542.6 1142.0
May 30* r
6 A6 634.6 549.1 1128.0
June 6
8H214 583.7 443.7 1083.0
Aug.21* i
9 H8H 545.2 408.9 1010.0
Sept.8
10 A10H 388.3 279.6 768.0
Oct. 10

* AR 1988 FERE, HAH 1989 EFE.
The data were measured in 1988, the others in 1989
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Fig.2 Solar global radiation on plant canopy surface on perpendicular
plane to the solar beam,

.« 38 -



"

H M L h7aAs, s B al BE0F 1 000W m™2, FIERT 1 hIF24a 20T M.
AT kP R S a0 3, RGHE RN A B RE 0%, 5H L% A
LR R ETES 997.2Wm, b 6 A k. HE 4R S0 B ok b

1169.8Wm™, (LT HiBER 1 221.21W m™2, Wi 54 NBESE (1977) Mﬁ&ﬂ:*f&mﬂ!ﬁlﬁﬁ’:{é
(1172.37TWm™) i,

1000
s =
iE .Z: W
-
= o
B
E-:i 2 s00f
8 -l s—a May 3
i & F n—= JUNEG
B If gy July 13
// ‘s Sept.8
/
d
9 l- I 1 ! ! 1 1
: 08:00 %, 10:00 12:00 14:00 1600 18:00 20:00
4 = wiE Time (h) .7 ‘

B3 ERFHENEEZEANEREHAEER

Fig,3 Diurnal changes of the direct radiation on plant canopy
surface during the growing season,
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o 304




FiemBEme, FUSTHREE (quantum flux density) % ¥, 7618 PAR B
B g D kIm 2 d T R,

Ak ETHEMER LB AHE GRS B Bk RFEH R mE4Fiw, AEELL 6 JPAR
WREERK, BIHEDE 2 240pmol B Fm™s™, HEEH 233.46kJm™d™',

A ARE S BB L E R 1 [H2% 0.41£0.06, EREZET f1— R i E
BB, X—ERERELSMAFBEEARL SN n {E0.41—0.44) M

fE—Forh, R EE TS FE L Rk Lok PSS & PAR i A 2L (&5,
R KER L E5®ET RSN FIE L@ R #EbEREE, mEtRELFEH L
PAR i@ 2% EEAE 10:00-19:00 B RIEL A RE,

1000 )f‘_ \
% e

3
o
T

L.
4

EhEREE (W m™)
Radiant flux density
&
(=]

N

o

=]
T

- 1 I 1 i 1
12:00 14:00 16:00 18:00 20:00
B Time (h) N

EHb5 BELFBETRAYEEAATEEAHEESSREARNENER
(a) BETRATE LM EES (b) KT EEES:
(c) BETHARTHEEPAR; (d) K¥E L PAR,
Fig,5 Comparisons for the diurnal change of the solar global radiation and PAR on

canopy top on horizontal plane and perpendicular plane to the beam (on
August 8,1989, clear day).

(a) Solar global radiation on perpendicular plane,
(b) Solar global radiation on horizontal plane,
(c) PAR on perpendicular plane,

(d) PAR on horizontal plane.
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Fig.6 Diurnal change of canopy surface reflection coefficient of PAR.
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Table 4 Reflection coefficient of global radiation during the growing season.

B # 5H3H 6 H6H TH14B 9H5H
Date May 3 June 6 July 14 Sept.5
] 0.214£0.03 0.234:0.04 } 0.2440.08 l 0.2940.06

* 5 1989 SELE B R AT, 08:00—20: 00 RHUZER 3.
7 is mean value of albedo for the time interval 08:00—20:00 for all bright days in 1989.
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MICROCLIMATE AND PLANT PHYSIOECOLOGICAL RESPONSES
IN ALPINE MEADOW ECOSYSTEM

I. CHARACTERISTICS OF THE SOLAR RADIATION IN
THE REGION OF HAIBEI RESEARCH STATION AND
AN ANALYSIS FOR THE RADIATION ABSORPTION

OF PLANT CANOPY -

Ben Guiying, Han Fa, Shi Shengbo and Lu Cunfu
(Northwest Pleteau Insiitute of Biology, The Chinese Academy of Sciences)

The major objectives of the series of articles are to analyse on the microcli-
mate in the region of Haibei Research Station of Alpine Meadow Ecosystem (37°29’
—37°45’N., 101°12’—101°33’E.; El. 3200m) and to discuss physioecological
responses of plant adapted to these environments. For the further study we attempt
to explain community pattern and plant production.

The characteristics for the solar radiation were analysed by using the data
that abtained in Kobresia humilis meadow during the growing season in 1987—
1989. Microlimate and solar radiation profiles were measured for the time inter-
val from sunrise to sunset on bright days. The results are as follows;

The photoperiod during much of the growing season averaged 13—14h, and
the days were sunshine. Maximum of the global radiation was 1142.0 Wm™?,
maximum PAR was 2 240.0 Wmol quanta m™*s™!, which reached a plane that was
perpendicular to solar beam. The highest radiation appeared in June, it was sig-
nificant that community assimilation rate was the highest[3.44 g/(m?+d)] for the
same period. Diurnal and seasonal variations precipitately of solar radiation were

marked features at high elevation region. The radiant flux density which was

2

perpendicular to solar beam steeply increased and reached 1000 Wm™® after sun-

rise for 1 h; before sunset 1 h it dropped sharply to the lowest. The radiation
flux density above 1000 Wm™® continued about 10 h in the day. Direct radiation

was main portion of components in solar global radiation, it was 60—72% and
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Aery strong, since the turbit scatterring and atmosphere absorbing were less on
plateau than on low-land. For the same reason the diffuse radiation was lower
in the region. Maximum value of direct radiation was 1169.8 Wm™? for the time
interval 12:00—15:00 on May 30, 1989.

Photosynthetically active radiation (PAR) maximum was 2 310 Umol photons
m~3s”', The ratio of the energy in PAR to global radiation was 0.41, and it was
nearly independent of the season. The mean albedo of PAR on vegetation surface
of Kobresia humilis meadow was 0.05%0.01, albedo of global radiation was 0.24
+0.05 in July and August. It was evident that albedo was related to the solar
elevation angle. When elevation angle getting lower, the albedos increased. Mean
extinction coefficient of canopy for PAR was 0.45%0.03 in the middle days
(11:30—15:00) on August 8, it increased slightly with the decrease of solar ele-
vation angle. The convertion efficiency of PAR energy captured in net primary
production of aboveground was 0.65%, and in comparison with the considerable

incident radiation, the value above was extremely meagre.

Key words, Alpine meadow; Ecosystem; Microclimate; Solar radiation; Ref-

lection coefficient; Efficiency of radiation utilization,
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