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Table 1 The information of UWYO radiosonde stations about five climate zones in China
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Fig.1 Vertical distribution of atmospheric parameters in six typical MODTRANS.2 built-in atmospheric models
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Fig.2 Local atmospheric model construction process
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Fig.3 Vertical distribution fitting of atmospheric pressure on four seasons in five climate zones
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Fig.4 Vertical distribution of atmospheric temperature on four seasons in five climatic zones



b

- 50 - FEFHEE . BT UWYO RIS BRE ) ] DX AR 4

5 33 &5 6 4]

AR KRR RIR G LR E R AL, fFE RN E, ZFRmDm
U, BRI AAEIX 1 km 2 A ZE AR KA RR G A ZE R R, 29 11.3 g/kgs
P AN A S XA T R R B, RAUKIRE IR A LB th R B X RRAE , AR T
1 RAKIR TR A LU P B — 30, 389 iy 2 U003 T By 2 XU A > 1 D L
S YA 2 RS >Ry KR, e o B R 2 B i 22 Sk B & R B RV R
AR lam A0 ARG o RS A X RIS ARl A X ) R SR TR R A LU 22 K, 4
797 g/kg. HTFEERAYE, B E LA ORI KRR IX 4 RS RTR
G HEREEAES, XA PN TEA TR A0 XU PSR A5 s J ) v [ B
K, WORRMJEIES TRV, MKMW AN, i SR ORI By 25 XU X Y
B BREKIRTETRA HERRTE 2 km DA FIA—SH AR, HIEH ATRE RN T i<,
5 DX UW Y O 3l 150 HL 22555 78 15 8 e DR 2 MR R 0 P X, 78 285 32 B ARl 2 XU
VO ZE AR, R B L A X AR R R KR, TR R Z K

% %
IR — FRR
o0} ¥ i o1 XF i
N — e ) — e
— P T LT
2 e 7 R
@ '3 @
T 6 et
4
2
! 0 5 1I0 1I5 20 0 é 10 15 20
KRR (g/ke) AFFRRAE (g/kg)
1 1
i Ben
40 RN 40 ‘ {5
— g — R
g b 2 B
E.E 10 a\é 10
= % ¢
4 4
2 2
1 : - : 1 : : :
0 5 10 15 20 0 5 10 15 20
AR (g/ke) KRR (2/ke)

B5 AASERANETHAKEENEESH

Fig.5 Vertical distribution of atmospheric moisture on four seasons in five climatic regions
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Fig.6 Total water vapor content calculated from local atmospheric models on four seasons in five climate zones and
MODTRANS.2 built—in atmospheric models
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Construction of local atmospheric models in China based on
UWYO atmospheric profiles

Gui Yang', Duan Sibo'™, Yang Jingjing’, Gao Caixia’, Liu Meng', Huang Cheng'
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing
100081, China;?2. Institute of Soil and Water Conservation, CAS & MWR,, Shaanxi 712199, China;3. Aerospace In-

formation Research Institute , Chinese Academy of Agricultural Sciences , Beijing 100094, China)

Abstract; [ Purpose ] Standard atmosphere models of conventional atmospheric radiative
transfer models are only suitable for characterizing the atmospheric characteristics about large
scale regions, and it is difficult to accurately describe the dynamic changes of local atmospheric
characteristics, which will affect the retrieval and verification accuracy of parameters such as
surface temperature and soil moisture in local areas. Therefore, the applications of these
parameters in agricultural production research and agrometeorological disaster monitoring are
limited. [ Method ] In paper study, we constructed local atmospheric models for five climate
zones in China using UWYO atmospheric profiles from 1973 to 2019. Furthermore, we analyzed
the characteristics of atmospheric pressure, temperature and humidity profiles, and compared
total water vapor content and average atmospheric transmittance calculated using the local
atmospheric models and the built—in atmospheric models of MODTRANS.2. [ Result ] The
atmospheric temperature profile and water vapor mass mixed ratio profile have obvious regional
and seasonal characteristics. At the altitude of 1 km, the maximum differences in atmospheric
temperature and water vapor mass mixing ratio in different climate regions in the same season are
about 26 K and 9.7 g/kg, respectively. The maximum differences in atmospheric temperature
and water vapor mass mixing ratio in different seasons in the climate region are about 21 K and
11.3 g/kg, respectively. Moreover, the total water vapor content and mean atmospheric
transmittance calculated by local atmospheric model also show regional and seasonal
characteristics, and the larger the band is, the more obvious the characteristics are. The

maximum and minimum values of the total water vapor content calculated by local atmospheric
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model are about 6 g/cm” and 0.6 g/em®, respectively. And the maximum and minimum values of
mean atmospheric transmittance calculated by local atmospheric model are about 0.82 and 0.32,
respectively. Compared with built—in atmospheric model of MODTRANS.2, the total water vapor
content and the mean atmospheric transmittance calculated by the local atmospheric model are
more consistent with the actual conditions of the five climatic regions in China. [ Conclusion ]
The local atmospheric models can not only effectively improve the accuracy of atmospheric
radiative transfer simulation, but also better reflect the dynamic changes of atmospheric
characteristics in China, so that more accurate environmental parameters such as surface
temperature and soil moisture can be retrieved. Therefore, it is of great significance for regional
scale agricultural production research and agrometeorological disaster monitoring.

Key words: UWYO atmospheric profiles; MODTRANS.2; five climatic zones in China; local

atmospheric models
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