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Based on the continuous observation data of solar radiation (SR) through two years(from May 2013
to April 2015)in a dry-hot valley in southwest China’s Yuanjiang, daily, seasonal and annual variations
of SR components above the canopy of open shrubland were addressed. Meantime, values of SR
components, e. g. , total global radiation (Q) , reflective radiation (Q,), effective radiation (I) and net
radiation (R, ) related to global radiation and variations of albedo (@) as well as its driving factor were
investigated. The results showed that yearly average of Q, Q, I and R, were 6210.2, 807.9, 1822.9,
3578.7 MJ/(m” - yr) , respectively, and the ratios of Q, Q_, I, R, in rainy season to yearly average
value were 52.9% , 56.3% , 39.1% , 59.2% separately. Except for the seasonal variations of [
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appearing higher value in rainy season than that in dry season, (), Q_ and R, in rainy season were higher
than those in dry season. Albedo (@) in dry season was lower than that in rainy season because of the
increasing leaf area index (LAI) and canopy closure extent in rainy season, and this is also the result of
long-term evolution ecological strategy of local ecosystem to reduce evaportranspiration ( ET) and increase
net primary production. The annual distribution ratios of (), I and R, were 13. 0% , 29. 8% and 56. 9%
separately. The seasonal variations in the distribution ratios of (), and R, were both higher in rainy season
than those in dry season; however, the distribution ratios of I showed an opposite seasonal variations
pattern. The increasing distribution ratios of / in dry season decreased land surface and canopy
temperatures, reduced ET of ecosystem, weakened drought stress of ecosystem in dry season and avoided
vegetation death due to the damage of hydraulic architecture inducing carbohydrate starvation, which is
beneficial to vegetation survival in dry season and maintain the ecosystem balance in Yuanjiang dry-hot
valley. As Q) and R, of Yuanjiang hot-dry valley vegetation were higher and considering the precipitation

in this region was just about 700 mm, thus human activities and climate change are more likely to affect
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this ecosystem balance.
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o S X E A S /N 1T R 74 I R AR
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(), H M IR IX R 24 1626 MJ/(m?-a) |, FL
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Tab.3  Solar radiation in different regions of China

s
. 2L F e 4 -
ViR B . . AE Annual/(MJ*m™":a”") S B R
Hb s . E2Y5 S AP/ T Ay Sunshine SCik
Altitude/ Mean
Site Longitude Latitude Vegetation duration/ Reference
m 0 0, I R, h annual
albedo
JeEt/N el I il 7 -
Xiaolongmeng 1300  115°26' 39°58’ Warm temperate deciduous 4372.8 680.4 1285.6 2406.8 2 000 0. 156 [28]
of Beijing broad-leaved forest
il P FAHS ] R S bR
]_; : 80 112°53"  22°40" Subtropical broad-leaved 4515.2 514.7 1259.7 2740.7 1798 0.114 [29]
shan
e mixed forest
S g R T ] T S AR
o 240  112°34’  23°10"  Subtropical coniferous and 4665.0 359.7 1497.5 2807.9 1433 0.077 [30]
Dinghushan .
broad-leaved mixed forest
_— S A
4\? 2478 101°01"  24°32' Subtropical evergreen 4872.7 462.4 1339.0 3045.4 1543 0. 095 [22]
Ailaoshan
broad-leaved forest
PUXUR AN Pl AR
. 756  101°12"  21°57' .% . 5018.8 569.1 1439.4 3010.3 1828 0.113 [23]
Xishuangbanna Tropical seasonal rain forest
T 74 7 R SBE + B+ fif
. 1457 100°16"  39°5’ . 5270.6 974.5 3102.5 1193.6 3085 0. 185 [9]
Hexizoulang Gobi + grass + tress
., L AW
JEiL (TR EEON .
553 102°10"  23°28’' 6210.2 807.9 1822.9 3578.7 2263 0.130  In this
Yuanjiang Savanna shrub & grass
study
X HE A S
" 1960 104°08"  35°56' ™ 5 6442.3 1503.8 2989.4 1952.8 2498 0.233 [31]
Loess Plateau Loess plateau
o R
Cai 4415 84°48' 32°13"  Desert of Qinghai Tibet 7737.5 2266.6 3691.7 1776.1 3160 0.293 [32]
e Plateau
Sh'j b 4278  80°05’ 32°30"  Sandy soil of desert Qinghai 7 871.7 2106.7 3900.4 1864.6 3545 0. 268 [32]
iquanhe

Tibet Plateau

T A% M AR Y SR SHE TH R HES o AR AR s SR S ES R RO AR ST ST, Notes: In ascending order according to the annual total global

radiation values, and all of the solar radiation values of forest were recorded above the canopy.
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14.44 2.67 MJ/(m’-d) F10. 185 (£ 3), Al WL.ICIL
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TR YA ZERT, A % XA Y
A BRI PR e AR B RO R A G A
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IR A3 R R A % b XA 40 b 200 B AT ) ) A
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