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Abstract ; Surface radiation budget is of great significance to the research for the surface energy balance and the mechanism
of climate formation and change. The variation characteristics of surface radiation budget and surface albedo at different time
scales and in different weather conditions for Ulastai grassland area in the middle of Tianshan Mountains were analyzed by
using observation data in the middle of Tianshan Mountains Land-Atmosphere Interaction Observation Station from May 2018
to April 2019. The results demonstrated that; (1) the monthly mean diurnal variation curves of surface radiation
components, except that the curve of downward long-wave radiation was weak, were all in unimodal type. The extreme
values of surface radiation components appeared at different times and were unequal. The extreme value of the diurnal curves
for both of the downward short-wave radiation and the surface net radiation appeared in June, which were 920.9 W/m’and
603.3 W/m’. The extreme values of the diurnal curves for both of downward and upward long-wave radiation appeared in
July and August, which were 327.5 W/m’ and 471.7 W/m”. But the extreme value of the diurnal curve for upward short-
wave radiation appeared in February, which was 520.6 W/m’. (2) The annual total values of downward short-wave
radiation, upward short-wave radiation, downward long-wave radiation and upward long-wave radiation were 6860. 62
MJ/m2, 2101.72 MJ/mz, 7171.25 MJ/mz, and 10089.69 MJ/m’. In terms of seasonal variations for surface radiation
components , the monthly total value of upward short-wave radiation was significantly higher in winter than in other seasons,
while the monthly total values of other surface radiation components ranked as summer>spring>autumn>winter. (3) The
monthly mean diurnal variations of surface albedo were all in U-shaped curves in different months. The average annual value
of surface albedo was 0.393, and the extreme and minimum monthly mean values of surface albedo appeared in December
and August, which were 0.760 and 0.217, respectively. In terms of seasonal variations for the surface albedo, the seasonal
mean values of surface albedo ranked as winter>autumn >spring >summer. (4) The diurnal variation curves of surface
radiation components were more smooth on clear day than cloudy and rainy days. The responses of downward short-wave
radiation and upward long-wave radiation to precipitation were weakened, while downward long-wave radiation was
enhanced. The response of upward short-wave radiation to precipitation was consistent with surface albedo, which was

weakened and enhanced in rainy days and after snowfall, respectively.

Key Words: grassland of middle Tianshan Mountians; surface radiation budget; surface albedo
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Fig.1 Types and topographic maps of underlying surface around the grassland station in the Middle Tianshan Mountains
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Table 1 The instruments and parameters
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Fig.2 The monthly mean diurnal variation of surface radiation budget
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Fig.3 The monthly total variation of surface radiation budget
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Fig.4 The variation of daily mean of radiation components from 2018 to 2019
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Fig.5 The monthly mean diurnal variation of land surface albedo
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Fig. Diurnal variation of surface albedo budget before and after precipitation process
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Fig.8 Daily variation of surface radiation budget during snowmelt
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Fig.9 Changes of the surface albedo and the daily mean value of

snow depth during the snow melting process
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Table 3 Monthly average surface albedo in different region

A L

LIPNITECE ] o I T AR X S S ] AR E R

ST AR 40] [41] ™ [42]

~ (2018—2019) [25] (2009—2010) * (2010 ) O (1991 A7) 142

HA . HH(2010 4F) T o
Month Grassland of middle Xilinhot land i Nyingchi region of Semi-arid grassland Degraded grassland
Tianshan Mountains I ! 1nMo grzll:ss 2(130118) Qinghai Tibet Plateau of the Loess Plateau in Tongyu, Jilin
(2018—2019) fner Yongoha (2009—2010) in Longzhong, Province (1991)
Gansu (2010)

1 0.712 0.70 0.23 0.207 0.30
2 0.732 0.55 0.22 0.226 0.29
3 0.218 0.46 0.21 0.230 0.26
4 0.248 0.29 0.20 0.201 0.26
5 0.275 0.22 0.19 0.192 0.25
6 0.224 0.19 0.18 0.183 0.23
7 0.224 0.19 0.19 0.171 0.20
8 0.217 0.20 0.19 0.175 0.19
9 0.254 0.22 0.20 0.162 0.19
10 0.329 0.24 0.21 0.173 0.21
11 0.517 0.39 0.23 0.188 0.22
12 0.760 0.53 0.24 0.222 0.42
44 Average 0.393 0.35 0.21 0.194 0.25

(2) K BH Rk 20 52 S8 R 8 i A L AR 3R K I S A B R 0 0l 6860.62,2101.72,7171.25
10089.69 MJ/m*, A BH A 55 i 5 Jot 10k A S e K 0 B i 43 M AE 5 ) (781.20 MJ/m?) Fil 2 H (311.09
MJ/m?) |, KA 5 KR S e ok B R Yt BTE 7 1, 43 512 817.66 MJ/m* 5 1031.64 MJ/m*, % 2 5
RS AR A Y B E T HE N, R N E SRR TESL

(3) A PHEFR ST R AR T R A DR AT b R K B R A 5 v S s K H S B B AE 5 A 25
HSH8H8H2H7HA4HMS HTH,»HNT776.2 452.7 348.3 422.2 452.0 W/m?*, K PH B AR5 54
RS H BMERIAE TR K, F IERZ, L TR/ M ZETTRE,

(4) TR Ly b 3 i MR R SF-34) H AR B 1 3R B0 Ry S/ 5 B g < U B £k, 221 AR fh SR 4 2 >
MESHEESE R R SHR/NIEES BT 12 A5 8 3, HAHS 510 0.760 5 0.217, 4-¥{E4 0.393,

(5) R LG KA 43 i H AR A O, B RN WG KV B RN R D 4 B A 1 i A
FH 6 B i 5 b R S BECR I S5 VE F 8 25 06 A BH A S5 b K e A S I S R R B R
SR R A P, b S S S 5 M e S B R A S S 1R g X A B
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