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Abstract
From June 13 to August 3, 2011, this study analyzed the diurnal variation dif-
ferences of wind speed, temperature, atmospheric relative humidity (RH), solar
radiation energy, and photosynthetically active radiation (PAR) under four site
types inside and outside shelterbelts on newly reclaimed land in Jiya Township.
It compared the differential impacts of sunny and sand-dust weather conditions
on various meteorological elements across the four underlying surfaces, and con-
ducted a comparative analysis of spatial variations in microclimate elements
using methods including field observation and correlation statistics. The results
demonstrated that, compared with shifting sand land, the daily average wind
speed at 1 m height within poplar, Calligonum, and Tamarix forests decreased
by 76.43%, 95.85%, and 78.74%, respectively; at 0.5 m height, the corresponding
decreases were 78.07%, 97.80%, and 93.82%. The vegetation coverage of Xin-
jiang poplar, Calligonum, and Tamarix shelterbelts was 12%, 80%, and 40%,
respectively, indicating that higher vegetation coverage produces superior wind-
break and sand fixation benefits, and that wind speed decreases with proximity
to the ground surface. Compared with shifting sand land, air temperature
within poplar, Calligonum, and Tamarix forests decreased by 0.93°C, 1.31°C,
and 0.82°C, respectively, while RH decreased by 18.96%, 23.34%, and 14.78%,
respectively, demonstrating that vegetation exerts a cooling and humidifying
effect during summer. The variation trends of solar radiation energy and photo-
synthetically active radiation were broadly similar; daily average solar radiation
energy was highest in shifting sand land, whereas daily average PAR values were
highest in Calligonum forest and lowest in poplar forest. Temperature trends
under sunny and sand-dust weather conditions were broadly similar. On sunny
days, atmospheric relative humidity exhibited substantial variation during the
morning hours, whereas under sand-dust weather conditions, atmospheric rela-
tive humidity gradually decreased from sunrise. In summer, variations in tree
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species, height, vegetation coverage, porosity, and observation distances before
and after shelterbelts can all induce spatial differences in the microclimate of
shelterbelts on newly reclaimed land.
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Abstract: The temporal-spatial differences of daily wind velocity, air temper-
ature, relative humidity, photosynthetically active radiation (PAR), and solar
radiation were analyzed across four site types in shelterbelt forests and outside
shelterbelts in newly reclaimed land of Jiya countryside from July 13, 2011 to
August 3, 2011. Meanwhile, the differences of diurnal meteorological factors
in four landscape types were compared between a fine day and a blown-sand
day. After field observation, correlational statistics were used to analyze the
data. The results showed that the daily wind velocity at 1 m height in Populus
alba, Calligonum mongolicum, and Tamarix ramosissima shelterbelt forests was
76.43%, 95.85%, and 78.74% less than that in shifting sandy land, respectively.
The wind velocity at 0.5 m height was 78.07%, 97.80%, and 93.82% less than
that in shifting sandy land, respectively. The vegetation cover of shelterbelt
forests of P. alba, C. mongolicum, and T. ramosissima was 12%, 80%, and 40%,
respectively, which shows that the wind prevention effects would be better with
increased vegetation cover. The wind speed was smaller at heights closer to
the surface. The daily air temperature in the P. alba, C. mongolicum, and T.
ramosissima shelterbelt forests was 0.93°C, 1.31°C, and 0.82°C less than that in
shifting sandy land, respectively, and the daily relative humidity was reduced by
18.96%, 23.34%, and 14.78% compared with that in shifting sandy land, which
shows that air temperature can be lowered and air humidity would be increased
by plants. The changing trends for photosynthetically active radiation (PAR)
and solar radiation were roughly the same. The value of daily solar radiation is
maximum in shifting sandy land, and the value of daily PAR is maximum in C.
mongolicum shelterbelt forest. The daily values are both smallest in the P. alba
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shelterbelt. The changing trends for air temperature in a fine day and a blown-
sand day were roughly the same, which shows larger relative humidity variation
at forenoon in a fine day, and the relative humidity decreases from the sunset
in a blown-sand day. In summer, the spatial differences of microclimate in the
new reclaimed land were all affected by tree species, plant height, vegetation
coverage, porosity, and the distances from shelterbelt forests.

Keywords: microclimate; spatial differences; air temperature; relative humid-
ity; shelterbelt forest; Jiya countryside; Xinjiang

[Figure 5: see original paper] Changes of averaged daily solar radiation (a) and
PAR (b) at different site types

[Figure 6: see original paper] The daily changes of air temperature, humidity,
solar radiation and PAR at different site types during a blowing sand day and
a sunny day

References:

[1] Weng Duming, Chen Wanlong, Shen Juecheng, et al. Microclimate and Farm-
land Microclimate [M]. Beijing: Agricultural Press, 1981: 1-5.

[2] Zhang Yu, Lv Shihua, Chen Shiqiang, et al. Characteristics of energy budget
and microclimate on the edge of oasis summer [J]. Plateau Meteorology, 2005,
24(4): 527-533.

[3] Zhang Kai, Wang Runyuan, Zhang Qiang, et al. Characteristics of surface
radiation and energy balance as well microclimate within oasis-desert ecotone of
Zhangye on typical clear days in summer [J]. Journal of Desert Research, 2007,
27(6): 1055-1061.

[4] Zhou Junli, Wang Yuan, Xu Zhong. Numerical simulation of the effect of
different windbreak [J]. Journal of Desert Research, 2002, 22(2): 201-204.

[5] Zhang Jiyi, Zhao Halin. On development of farmland shelter-belts in oases
of middle reaches of Heihe River [J]. Bulletin of Soil and Water Conservation,
2004, 24(1): 57-59.

[6] Yan Renhua, Xiong Heigang, Zhang Fang, et al. Research on the micro-
climate characteristic differences of different underlying surface in the hyper-
arid zone in summer [J]. Research of Soil and Water Conservation, 2013, 20(4):
149-154, 159.

[7] Yan Renhua, Xiong Heigang, Xia Yinghui. The difference research on micro-
climate characteristics in different underlying surfaces in summer in hyper-arid
region [C]// The committee of natural resources in China, the committee of
natural resources in Xinjiang. Making full use of advantages of resources of
science and technology and ensuring the innovation development of the West—
Proceedings of the academic year of the committee of natural resources in China
(last volume), 2011: 8.

chinarxiv.org/items/chinaxiv-201806.00044 Machine Translation

https://chinarxiv.org/items/chinaxiv-201806.00044


[8] Mao Donglei, Lei Jiaqiang, Li Shengyu, et al. Spatial difference of microcli-
mate in the oasis-desert ecotone in Cele, Xinjiang, China [J]. Journal of Desert
Research, 2013, 33(5): 1501-1510.

[9] Mao Donglei, Cai Fuyan, Yang Yuhui, et al. Wind speed fluctuation near
ground surface over four typical underlying surfaces in Qira, Xinjiang [J]. Arid
Zone Research, 2017, 34(1): 126-135.

[10] Mao Donglei, Cai Fuyan, Lei Jiangqiang, et al. Spatio-temporal distribu-
tion of atmospheric dust fall over different underlying surfaces in Qira County,
Xinjiang [J]. Arid Zone Research, 2017, 34(6): 1222-1229.

[11] Mao Donglei, Cai Fuyan, Lei Jiaqiang, et al. Correlations among wind speed,
air temperature and relative humidity in oasis-desert ecotone in Qira, Xinjiang
[J]. Arid Zone Research, 2017, 34(4): 931-941.

[12] Kong Dongsheng, Jin Bowen, Jin Ming, et al. Microclimate effects of farm-
land shelterbelt in middle reaches of Heihe Basin [J]. Journal of Arid Land
Resources and Environment, 2014, 28(1): 32-36.

[13] Zhang Henian. Research on comprehensive control technology and experi-
mental demonstration of ecological environment district of desert-oasis ecotone
on southern Taklimakan Desert [J]. Arid Zone Research, 1995, 12(4): 1-9.

[14] Mao Donglei, Cai Fuyan, Li Shengyu, et al. Protection against wind and
intercepting sand effects of shelterbelt forest system outside oasis in Hotan area
[J]. Journal of Soil and Water Conservation, 2012, 26(5): 48-54.

[15] Feng Qi, Si Jianhua, Zhang Yanwu, et al. Microclimatic characteristics of
the Heihe oasis in the hyperarid zone of China [J]. Acta Geographica Sinica,
2006, 61(1): 99-108.

[16] Liu Shuhua, Xin Guojun, Chen Hesheng, et al. Study on microclimate
on the artificial vegetation over sand dunes in Shapotou area [J]. Arid Land
Geography, 1994, 17(1): 16-23.

[17] Wang Yanzai, Wei Diansheng, Wu Yongqiu, et al. Wind speed of Heihe
river basin [J]. Journal of Desert Research, 2012, 32(6): 1590-1596.

[18] Fan Lihong, Ge Lima, He Qing et al. Analysis on daily change of climate
characteristics about oasis-intermediate belt-desert [J]. Journal of Xinjiang Agri-
cultural University, 2006, 29(1): 5-9.

[19] Yao Jimin, Gao Xiaoqing, Feng Qi, et al. The photosynthetically active
radiation during dust storm day in Ejina oasis [J]. Acta Energiae Solaris Sinica,
2006, 27(5): 484-488.

[20] Zhang Kequn, An Zhishan, Cai Diwen, et al. Research progress on aeolian
sand process near ground in oasis-desert transitional zone [J]. Advances in Earth
Science, 2015, 30(9): 1018-1027.

chinarxiv.org/items/chinaxiv-201806.00044 Machine Translation

https://chinarxiv.org/items/chinaxiv-201806.00044


[21] Zhang Qiang, Zhou Yi. The characteristics of budget of radiation and
energy as well microclimate of Dunhuang oasis on a typical clear day in summer
[J]. Acta Phytoecologica Sinica, 2002, 26(6): 717-723.

[22] Zhong Xiujuan, Xiong Heigang, Zhang Jianbing. Research on character-
istics of surface radiation and energy balance as well microclimate with oasis-
desert ecotone of Zhangye on typical clear days in summer [J]. Chinese Journal
of Applied Ecology, 2003, 14(11): 2037-2043.

[23] Zhang Kai, Wang Runyuan, Zhang Qiang, et al. Advances in studies on
the structure of farmland shelterbelt ecosystem [J]. Chinese Journal of Applied
Ecology, 2003, 14(11): 2037-2043.

[24] Li Chunping, Guan Wenbin, Fan Zhigao, et al. Characteristics of energy
budget and microclimate on the edge of oasis summer [J]. Plateau Meteorology,
2005, 24(4): 527-533.

[25] Zhang Yu, Lv Shihua, Chen Shiqiang, et al. Characteristics of energy budget
and microclimate on the edge of oasis summer [J]. Plateau Meteorology, 2005,
24(4): 527-533.

[26] Feng Qi, Si Jianhua, Zhang Yanwu, et al. Microclimatic characteristics of
the Heihe oasis in the hyperarid zone of China [J]. Acta Geographica Sinica,
2006, 61(1): 99-108.

[27] Liu Shuhua, Xin Guojun, Chen Hesheng, et al. Study on microclimate
on the artificial vegetation over sand dunes in Shapotou area [J]. Arid Land
Geography, 1994, 17(1): 16-23.

[28] Wang Yanzai, Wei Diansheng, Wu Yongqiu, et al. Wind speed of Heihe
river basin [J]. Journal of Desert Research, 2012, 32(6): 1590-1596.

[29] Fan Lihong, Ge Lima, He Qing et al. Analysis on daily change of climate
characteristics about oasis-intermediate belt-desert [J]. Journal of Xinjiang Agri-
cultural University, 2006, 29(1): 5-9.

[30] Yao Jimin, Gao Xiaoqing, Feng Qi, et al. The photosynthetically active
radiation during dust storm day in Ejina oasis [J]. Acta Energiae Solaris Sinica,
2006, 27(5): 484-488.
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