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Abstract
Analyzing the spatiotemporal variations of potential evapotranspiration and its
sensitivity to meteorological factors in different dry-wet zones facilitates the
optimization of water resource management for agriculture, animal husbandry,
and forestry, as well as water resources planning and allocation, and the predic-
tion of climate change impacts on water resources. Given the diverse dry-wet
conditions and climatic characteristics in Inner Mongolia, a region experiencing
significant climate change, this study calculated potential evapotranspiration
(ET0) from 1961 to 2023 at 76 meteorological stations using the FAO Penman-
Monteith equation, along with sensitivity coefficients to air temperature, wind
speed, water vapor pressure, and sunshine duration. The dominant factors
driving ET0 variation and the quantitative response of ET0 to climate change
in different dry-wet zones were investigated. The results indicate: (1) Spa-
tially, ET0 generally exhibits a decreasing trend from west to east meridionally
and from south to north zonally; the ET0 trend is not significant in arid and
semi-arid zones, while ET0 shows an increasing trend in semi-humid zones. (2)
Across all dry-wet zones, ET0 exhibits the highest sensitivity to maximum air
temperature, followed by water vapor pressure, wind speed, and minimum air
temperature, with the lowest sensitivity to sunshine duration. (3) The trends
of sensitivity coefficients for meteorological factors are consistent across differ-
ent dry-wet zones: temperature and water vapor pressure sensitivity coefficients
show decreasing trends, while wind speed and sunshine sensitivity coefficients
show increasing trends, with water vapor pressure and wind speed sensitivity
coefficients changing significantly. (4) Changes in maximum and minimum air
temperature positively contribute to ET0 variation, whereas changes in wind
speed, water vapor pressure, and sunshine negatively contribute; sunshine has
the smallest contribution to ET0 variation in all dry-wet zones, wind speed is
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the dominant factor of ET0 variation in arid and semi-arid zones, and maximum
air temperature is the dominant factor in semi-humid zones.
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Abstract

Analyzing the spatiotemporal variations of potential evapotranspiration and its
sensitivity to meteorological factors across different dry and wet zones is crucial
for optimizing water resource management in agriculture, animal husbandry,
and forestry, as well as for water resource planning and allocation and pre-
dicting climate change impacts on water resources. Given the diverse dry-wet
conditions and climatic characteristics of Inner Mongolia, a region experiencing
significant climate change, this study calculated potential evapotranspiration
(ET0) using the FAO Penman-Monteith formula and its sensitivity coefficients
to maximum temperature, wind speed, water vapor pressure, and sunshine hours
based on daily meteorological data from 76 stations in Inner Mongolia from 1961
to 2023. The dominant factors driving ET0 changes under climate change and
their quantitative responses were investigated. The results show that: (1) Spa-
tially, ET0 generally decreases from west to east longitudinally and from south
to north latitudinally. The trend is not significant in arid and semi-arid zones,
while a significant increasing trend is observed in semi-humid zones. (2) ET0
exhibits the highest sensitivity to maximum temperature, followed by water
vapor pressure, wind speed, and minimum temperature, with sunshine hours
being the least sensitive factor. (3) The sensitivity coefficients of all meteorolog-
ical factors show consistent trends across different dry-wet zones: temperature
and vapor pressure sensitivity coefficients decrease, while wind speed and sun-
shine sensitivity coefficients increase, with significant changes in vapor pressure
and wind speed sensitivity coefficients. (4) Maximum and minimum tempera-
tures positively contribute to ET0 changes, whereas wind speed, water vapor
pressure, and sunshine hours contribute negatively. Sunshine hours have the
smallest contribution across all zones. Wind speed is the dominant factor in
arid and semi-arid zones, while maximum temperature is the dominant factor
in semi-humid zones.

Keywords: potential evapotranspiration; sensitivity coefficient; dominant fac-
tor; dry and wet zones; Inner Mongolia
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1 Introduction
Evapotranspiration is a critical component of the hydrological cycle and an im-
portant element in assessing the impacts of global change on water resources
and management. It serves as a fundamental basis for evaluating agricultural
water use efficiency and plays a vital role in regional and global water-heat bal-
ance calculations. Together with precipitation, it determines regional dry-wet
conditions and influences the formation and evolution of geographical environ-
ments, making it essential for sustainable water resource management. Due
to limited direct evapotranspiration observations, potential evapotranspiration
(ET0) is commonly used to estimate actual evapotranspiration. ET0 represents
the evapotranspiration capacity under sufficient water supply conditions. The
most widely applied method for calculating ET0 is the FAO Penman-Monteith
equation, revised by the Food and Agriculture Organization in 1998. This equa-
tion incorporates multiple meteorological elements including temperature, wind
speed, water vapor pressure, and radiation, making it applicable across different
climate types and widely used in hydrological and water resource assessments
under climate change scenarios.

Analyzing ET0 sensitivity to meteorological factors facilitates quantitative in-
vestigation of climate change impacts on regional water cycles and provides valu-
able guidance for water management planning in agriculture, animal husbandry,
and forestry. Current ET0 research primarily focuses on three aspects: spatial
variation characteristics, temporal variation characteristics, and factor sensitiv-
ity analysis. Regarding spatial patterns, Li et al. analyzed ET0 variations on
the northern slope of the Kunlun Mountains in Xinjiang from 1979 to 2021,
finding a decreasing trend from the southern Tarim Basin margin southward.
Feng et al. calculated ET0 in the Xiliao River Basin and identified an overall
increasing trend. Li et al. studied the central arid zone of Ningxia and found
longitudinal decreasing patterns in Yanchi County and latitudinal increasing
patterns in Tongxin and Haiyuan counties. Concerning temporal trends, Zhou
et al. reported that ET0 in the Three-River Headwaters region increased at a
rate of 0.69 mm・a−1 from 1961 to 2019. Wang et al. found that annual ET0
in the Tabu River Basin showed a non-significant increasing trend at 4.09 mm・
(10a)−1 after a substantial increase post-1993. Wu et al. observed a decreasing
ET0 trend in the Hexi Corridor from 1960 to 2020, with values significantly
lower after 2013 and peaking in 1960.

In terms of factor sensitivity, studies have identified maximum temperature as
the most sensitive meteorological factor for ET0 in the Yangtze River Basin,
Haihe River Basin, and Northeast China. However, other research indicates
varying dominant factors across regions: relative humidity in some areas, sun-
shine hours in the North China Plain, and minimum temperature in the Tarim
Basin during the growing season. These discrepancies highlight that ET0 spa-
tiotemporal variations and dominant factors differ across periods and regions.
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Most studies have not conducted in-depth analyses of ET0 characteristics and
influencing factors for different climate type zones, particularly regarding differ-
ences between dry-wet zones, which are crucial for regional water-heat balance
and indirectly affect ET0 variations.

China is a sensitive and significantly affected region of global climate change,
with Inner Mongolia experiencing particularly pronounced impacts. Since the
1960s, Inner Mongolia has experienced significant warming, enhanced precipi-
tation extremes, and frequent droughts, leading to severe water shortages and
prominent water-heat balance issues that threaten ecosystem and economic sus-
tainability. While existing climate research in this region has focused on climate
change characteristics and resulting dry-wet conditions, studies on ET0 evolu-
tion remain limited. Therefore, this study selected 76 meteorological stations
across Inner Mongolia, calculated ET0 sequences using the Penman-Monteith
formula, analyzed spatiotemporal variation characteristics using trend analysis
and spatial analysis, investigated ET0 sensitivity to meteorological factors using
the sensitivity coefficient method, evaluated contributions of various factors us-
ing variance analysis, and conducted attribution analysis to provide references
for water resource management in different dry-wet zones of Inner Mongolia.

1.1 Study Area

Inner Mongolia is located in northern China between 97°11�E–126°04�E and
37°22�N–53°20�N, covering an area of 1.18$×10^{6}$ km2 with elevations rang-
ing from 78–3389 m. The terrain is undulating, encompassing arid, semi-arid,
and semi-humid zones. Precipitation is less than evaporation, with extreme pre-
cipitation events and highly uneven spatiotemporal distribution. The ecological
environment is fragile. Since the 1980s, intensified climate change has caused
significant warming in Inner Mongolia, making the region highly sensitive to
climate change.

1.2 Data Sources and Processing

Daily meteorological data from 76 stations (Fig. 1) were selected, including av-
erage pressure (P), maximum temperature (T���), minimum temperature (T���),
average wind speed at 10 m height (U), average water vapor pressure (V), and
sunshine hours (N). Data were obtained from the National Comprehensive Me-
teorological Information Sharing Platform (CIMISS) and underwent continuity
and consistency checks. Missing data were interpolated using linear regression.

1.3 Methods

1.3.1 Potential Evapotranspiration Calculation The FAO-recommended
Penman-Monteith equation was used to calculate ET0:

𝐸𝑇0 = 0.408Δ(𝑅𝑛 − 𝐺) + 𝛾 900
𝑇 +273 𝑢2(𝑒𝑠 − 𝑒𝑎)

Δ + 𝛾(1 + 0.34𝑢2)
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where ET0 is potential evapotranspiration (mm・d−1); R� is net radiation at the
surface (MJ・m−2・d−1); G is soil heat flux (MJ・m−2・d−1); T is mean daily air
temperature (°C); Δ is the slope of the saturation vapor pressure curve (kPa・
°C−1); e� is saturation vapor pressure (kPa); e� is actual vapor pressure (kPa); 𝛾
is the psychrometric constant (kPa・°C−1); and u2 is wind speed at 2 m height
(m・s−1). Some parameters in the equation lack direct observations and must
be estimated from other meteorological elements.

1.3.2 Sensitivity Coefficient Method and Optimization The concept of
sensitivity coefficients was first proposed by McCuen (1974):

𝑆𝑖 = lim
Δ𝑥𝑖→0

Δ𝐸𝑇0/𝐸𝑇0
Δ𝑥𝑖/𝑥𝑖

where ΔET0 is the change in potential evapotranspiration; Δx� is the change in
meteorological factor x�; and S� is the dimensionless sensitivity coefficient of ET0
to x�. However, this method has limitations: the sensitivity coefficient remains
influenced by the magnitude of x� despite dimensionless processing, compromis-
ing comparability between different x�. Additionally, the sign of x� affects con-
tinuity—for instance, winter temperatures in northern China are mostly below
0°C, causing temperature sensitivity coefficients to have opposite signs com-
pared to when temperature exceeds 0°C, which is an artifact of temperature
values rather than true sensitivity differences.

To address this, the calculation method was optimized by standardizing both
ET0 and x�:

𝑆𝑖 = lim
Δ𝑥𝑖→0

Δ𝐸𝑇0/(𝐸𝑇0,max − 𝐸𝑇0,min)
Δ𝑥𝑖/(𝑥𝑖,max − 𝑥𝑖,min)

where ET0,��� and ET0,��� are the maximum and minimum ET0 values, and x�,���
and x�,��� are the maximum and minimum values of x�. Based on this method,
T���, T���, U, V, and N were selected as key meteorological factors for sensitivity
analysis, with ST���, ST���, SU, SV, and SN representing sensitivity coefficients
of ET0 to each factor.

1.3.3 Contribution of Meteorological Factors to ET0 Changes ET0
changes depend not only on sensitivity to meteorological factors but also on the
magnitude of factor changes. The contribution of each factor was calculated
using the ratio of its climate tendency rate to its multi-year average value, with
the largest contributor identified as the dominant factor:

𝐶𝑖 = lim
Δ𝑥𝑖→0,Trend

Δ𝐸𝑇0
𝐸𝑇0

=
Trend𝑥𝑖

⋅ 𝑛 ⋅ 𝑆𝑖
𝑥𝑖
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where Trend�� is the climate tendency rate of x�; n is the number of statistical
years; 𝑥𝑖 is the multi-year average of x�; and C� is the contribution of x� to ET0
changes.

2 Results and Analysis
2.1 Spatial Distribution Characteristics of ET0

Spatial analysis of multi-year average ET0 reveals a general pattern decreasing
from west to east longitudinally and from south to north latitudinally (Fig. 2).
High values occur at Guazihu Station in Alxa League (1741.6 mm), while low
values occur at Tulihe Station in Hulun Buir City (624.5 mm)—a difference of
1117.1 mm. This distribution correlates with geographical location and surface
cover types: desert and desertified grassland areas have very high ET0 exceeding
1200 mm, while forest and meadow grassland areas have low ET0 below 800 mm.

2.2 Variation Characteristics of ET0 and Meteorological Factors

Mann-Kendall trend analysis shows that ET0 exhibits a significant increasing
trend in all dry-wet zones, with greater increases in semi-humid zones (Table 1).
Maximum and minimum temperatures show significant warming trends, with
minimum temperatures rising more prominently, indicating clear warming in
Inner Mongolia under global climate change. Wind speed shows a significant
decreasing trend, with larger reductions in arid and semi-arid zones. Water
vapor pressure shows slight decreasing trends, with greater decreases in semi-
humid zones. Sunshine hours decrease slightly in arid and semi-arid zones but
remain essentially unchanged in semi-humid zones. ET0 trends are not signifi-
cant in arid and semi-arid zones but increase in semi-humid zones.

2.3 Sensitivity Coefficient Analysis

2.3.1 Interannual Variation of Sensitivity Coefficients Sensitivity co-
efficients of all meteorological factors show some interannual fluctuation (Fig.
3). The variances of ST���, ST���, SU, SV, and SN are 2.3$×10{-6}, 1.7×10{-
6}, 1.2×10{-5}, 1.1×10{-5}, 𝑎𝑛𝑑3.6×10^{-6}$, respectively, indicating small inter-
annual variations. All zones show consistent trends: ST��� and ST��� (negative
values) decrease, while SU and SN increase. The magnitude of change ranks
as: SV > SU > SN > ST��� > ST���, with SV and SU showing larger tendency
rates, indicating strengthening positive sensitivity to wind speed and weakening
negative sensitivity to vapor pressure.

2.3.2 Intra-annual Variation of Sensitivity Coefficients Monthly varia-
tions of meteorological factors and sensitivity coefficients show high correlation
(Fig. 4). Except for SU’s bimodal pattern, all show unimodal changes. ST���
and ST��� follow temperature patterns, with greater sensitivity at higher tem-
peratures. SU peaks in spring and autumn, followed by summer, with winter
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minimums, roughly matching annual wind speed variations. SV remains neg-
ative year-round, indicating ET0 decreases as vapor pressure increases, with
maximum negative values in summer when vapor pressure is highest. N and SN
show consistent trends but different magnitudes: despite shorter sunshine hours
in winter, SN approaches zero, indicating very low winter sensitivity. Seasonally,
spring and autumn are most sensitive to temperature and wind speed, summer
is most sensitive to temperature, and winter is least sensitive to sunshine hours.
Overall, the ranking of sensitivity coefficients is: ST��� > ST��� > |SV| > SU >
SN.

2.3.3 Spatial Variation of Sensitivity Coefficients Spatial distributions
of sensitivity coefficients show distinct regional patterns (Fig. 5). ST��� exhibits
three high-value centers in western Hulun Buir, southern Tongliao, and west-
ern Xilingol League, and three low-value centers in Alxa League, Hohhot, and
northern Chifeng. SU decreases gradually from west to east to northeast, with
high-low differences reaching 0.05, closely related to surface cover types. SV
(negative values) shows the opposite pattern to SU, with high-sensitivity areas
in Hulun Buir and low-sensitivity areas in Alxa League, correlating with local
moisture conditions. SN high-value centers are located south of the Hetao region
to Hohhot, with relatively low values elsewhere. Overall, central areas are highly
sensitive to temperature, western areas are highly sensitive to wind speed but
lowly sensitive to vapor pressure, northeastern areas show the opposite pattern,
and central-western areas are highly sensitive to sunshine hours.

2.4 Analysis of ET0 Change Influencing Factors

Using the contribution formula, the impacts of meteorological factors on ET0
changes were analyzed (Table 2). In arid and semi-arid zones, factor contri-
butions rank as: U > T��� > T��� > V > N. Wind speed changes contribute
-7.63% and -10.04% in these zones, respectively, while temperature changes con-
tribute 6.81%, 7.05%, and 4.40%. Vapor pressure contributions are relatively
small (5.02% and 3.34%), and sunshine hours contribute minimally (-2.06%
and -1.43%). In semi-humid zones, the ranking differs: T��� > V > T��� > U
> N. Maximum temperature contributes 10.57% to ET0 changes, while wind
speed, vapor pressure, minimum temperature, and sunshine hours contribute
negatively (-6.12%, -5.01%, -1.17%, and -1.08%, respectively). The calculated
ET0 changes match actual changes with relative errors within 5%. Wind speed
is the dominant factor in arid and semi-arid zones, while maximum temperature
dominates in semi-humid zones.

3 Discussion
Previous studies analyzing ET0 changes across China using 740 stations found
decreasing trends at rates of 4.43 mm・(10a)−1 nationally and 6.75 mm・(10a)−1

in North China. Other research using 599 stations showed decreasing trends in
the arid region (including Inner Mongolia). This study, using dry-wet condi-
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tions as regional divisions, found different results: non-significant ET0 changes
in arid and semi-arid zones but increases in semi-humid zones. These discrepan-
cies arise from differences in data periods, regional divisions, dry-wet conditions,
and geographical factors. Global warming continues to intensify, affecting hy-
drological cycle speed and intensity and regional evapotranspiration, potentially
altering local dry-wet conditions. In water-scarce, drought-prone Inner Mongo-
lia with diverse dry-wet conditions, understanding ET0 responses to climate
change is crucial for water resource management.

This study optimized the sensitivity coefficient calculation method. The
monthly sensitivity coefficient variations differ from some previous studies, par-
ticularly regarding minimum temperature sensitivity signs. While other studies
attempted corrections by taking absolute values of meteorological factors, this
did not fundamentally resolve continuity issues. The optimization algorithm
developed here has clear physical meaning, effectively avoids sign-related
artifacts, and enables more comparable sensitivity analyses.

Under climate change, Inner Mongolia has warmed significantly. Although ET0
sensitivity to temperature is high and positive, overall ET0 has not increased
substantially, largely because decreasing wind speed offsets temperature effects.
The different dominant factors across zones—wind speed in arid/semi-arid zones
versus temperature in semi-humid zones—result from larger wind speed tendency
rates and higher SU values in arid/semi-arid zones, while temperature sensitivity
is highest in semi-humid zones. Future research should quantitatively examine
feedback mechanisms among ET0, topography, vegetation types, soil texture,
aerosol concentrations, and atmospheric circulation.

4 Conclusions
(1) ET0 spatial distribution correlates highly with local precipitation and sur-

face cover types. High-value areas have high temperatures, scarce precipi-
tation, and exposed surfaces, while low-value areas have low temperatures,
abundant precipitation, and dense vegetation cover.

(2) All dry-wet zones show consistent trends in meteorological factor sensitiv-
ity coefficients: SV and SU change significantly; ET0 is least sensitive to
sunshine hours; the most sensitive factor varies by season and region.

(3) Meteorological factor contributions to ET0 changes vary significantly
across dry-wet zones. Wind speed dominates in arid and semi-arid zones,
while maximum temperature dominates in semi-humid zones.

References
[1] Zhang Baozhong, Xu Di, Liu Yu, et al. Review of multi-scale evapotranspi-
ration estimation and spatio-temporal scale expansion[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2015, 31(6): 8-16.

chinarxiv.org/items/chinaxiv-202504.00302 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00302


[2] Jung M, Reichstein M, Ciais P, et al. Recent decline in the global land evap-
otranspiration trend due to limited moisture supply[J]. Nature, 2010, 467(7318):
951-954.

[3] Gu L L, Hu Z Y, Yao J M, et al. Actual and reference evapotranspiration in
a cornfield in the Zhangye oasis, northwestern China[J]. Water, 2017, 9(7): 499,
doi: 10.3390/w9070499.

[4] Allen R G, Pereira L S, Raes D, et al. Crop evapotranspiration guidelines for
computing crop water requirements: FAO irrigation and drainage paper 56[M].
Rome: Food and Agriculture Organization of the United Nations, 1998.

[5] Adeyeri O E, Ishola K A. Variability and trends of actual evapotranspiration
over west Africa: The role of environmental drivers[J]. Agricultural and Forest
Meteorology, 2021, 308: 108574, doi: 10.1016/j.agrformet.2021.108574.

[6] Chen D, Gao G, Xu C Y, et al. Comparison of Thornthwaite method and
pan data with the standard Penman-Monteith estimates of potential evapotran-
spiration for China[J]. Climate Research, 2005, 28: 123-132.

[7] Zhao L L, Xia J, Xu C Y, et al. Evapotranspiration estimation methods in
hydrological models[J]. Journal of Geographical Sciences, 2013, 23(2): 359-369.

[8] Liu Changming, Zhang Dan. Temporal and spatial change analysis of the
sensitivity of potential evapotranspiration to meteorological influencing factors
in China[J]. Scientia Geographica Sinica, 2011, 66(5): 579-588.

[9] Qin Nianxiu, Chen Xi, Xue Xianwu, et al. An applicability study of potential
evapotranspiration models in Guizhou Province[J]. Advances in Water Science,
2010, 21(3): 357-363.

[10] Chen Xiaofei, Jiang Shanhu, et al. RS-based analysis of factors influencing
evapotranspiration in upstream region of Ganjiang Basin[J]. Water Resources
Protection, 2014, 30(2): 33-37.

[11] Wu Shuang, Yan Xiaodong, Ren Liliang, Yang Bogang, et al. The spatial
and temporal distributions of potential evapotranspiration in China[J]. Beijing
Surveying and Mapping, 2022, 36(11): 1460-1464.

[12] Zhu Guofeng, He Yuanqing, Pu Tao, et al. Spatial distribution and temporal
trends in potential evaporation over Hengduan Mountains region from 1960 to
2009[J]. Scientia Geographica Sinica, 2011, 66(7): 905-916.

[13] Hupet F, Vanclooster M. Effect of the sampling frequency of meteorological
variables on the estimation of the reference evapotranspiration[J]. Journal of
Hydrology, 2001, 243: 192-204.

[14] Zeng Lihong, Song Kaishan, Zhang Bai, et al. Sensitive analysis on reference
evapotranspiration to key meteorological factors in northeast China[J]. Chinese
Journal of Agrometeorology, 2010, 31(1): 11-18.

chinarxiv.org/items/chinaxiv-202504.00302 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00302


[15] Zhang Yongsheng, Chen Xi, Gao Man, et al. Global sensitivity analysis of
potential evapotranspiration in different climatic regions[J]. Journal of Hohai
University (Natural Sciences Edition), 2017, 45(2): 137-144.

[16] Wang Dagang, Yu Yang, Malik I, et al. Spatiotemporal variation and analy-
sis sensitivity of reference evapotranspiration during crop growing season in the
Tarim Basin[J]. Chinese Journal of Agrometeorology, 2022, 43(5): 340-352.

[17] Zhao Y, Chen Y N, Wu C Y, et al. Exploring the contribution of
environmental factors to evapotranspiration dynamics in the Three River
Source region, China[J]. Journal of Hydrology, 2023, 626: 130222, doi:
10.1016/j.jhydrol.2023.130222.

[18] Li Hongyang, Chen Tianyu, Wang Shengjie, et al. Spatiotemporal variations
of potential evapotranspiration on the northern slope of the Kunlun Mountains
in Xinjiang from 1979 to 2021[J]. Arid Land Geography, 2024, 47(9): 1443-1450.

[19] Feng Zhiming, Sun Xiaozhou, Yang Yanzhao. Change tendency of reference
crop evapotranspiration in Xiliaohe Basin[J]. Resources Science, 2009, 31(3):
479-484.

[20] Li Yuan, Xie Yingzhong, Wang Yajuan. Dynamic change and influencing
factors of potential evapotranspiration in the middle arid region of Ningxia[J].
Acta Ecologica Sinica, 2016, 36(15): 4680-4688.

[21] Zhou Bingrong, Li Fengxia, Xiao Hongbin, et al. Characteristics and cli-
mate explanation of spatial distribution and temporal variation of potential
evapotranspiration in headwaters of the Three Rivers[J]. Journal of Natural
Resources, 2014, 29(12): 2068-2077.

[22] Wang Jiashuang, Gao Xiaoyu, Li Weiping, et al. Spatial-temporal variation
characteristics and attribution analysis of potential evapotranspiration in the
Tabu River Basin[J]. Arid Zone Research, 2024, 41(9): 1538-1547.

[23] Wang Bingliang, Li Guosheng. Quantification of the reasons for reference
evapotranspiration changes over the Liaohe Delta, northeast China[J]. Scientia
Geographica Sinica, 2014, 34(10): 1233-1238.

[24] Liu Xiaomang, Zheng Hongxing, Liu Changming, et al. Sensitivity of the po-
tential evapotranspiration to key climatic variables in the Haihe River Basin[J].
Resources Science, 2009, 31(9): 1470-1476.

[25] Cao Yongqiang, Gao Lu, Yuan Liting, et al. Analysis of potential evapo-
ration and its sensitivity in Liaoning Province[J]. Scientia Geographica Sinica,
2017, 37(9): 1422-1429.

[26] Wang Pengtao, Yan Junping, Jiang Chong, et al. Spatial and temporal
variations of reference crop evapotranspiration and its influencing factors in the
North China Plain[J]. Acta Ecologica Sinica, 2014, 34(19): 5589-5599.

[27] Ma Yali, Niu Zuirong, Sun Dongyuan. Relationship between changes in spa-
tial and temporal patterns of potential evapotranspiration and meteorological

chinarxiv.org/items/chinaxiv-202504.00302 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00302


factors in Hexi Corridor[J]. Arid Land Geography, 2024, 47(2): 192-202.

[28] China Meteorological Administration Climate Change Center. Blue book
on climate change in China 2024[M]. Beijing: China Science and Technology
Press, 2024: 1-5.

[29] Wang Zhichun, Chen Suhua, Li Chao. Analysis of the climatic change
characteristics in the Xiliao River Basin in recent 57 years[J]. Journal of Inner
Mongolia Agricultural University (Natural Science Edition), 2020, 41(1): 42-48.

[30] Zhang Cunjie, Liu Haibo, Song Yanling, et al. GB/T 20481-2017. Grades
of meteorological drought[S]. Beijing: Standards Press of China, 2017.

[31] Su Lijuan, Li Xicang, Deng Xiaodong. Climate change characteristics of
eastern Inner Mongolia from 1951 to 2005[J]. Journal of Meteorology and Envi-
ronment, 2008, 24(5): 25-28.

[32] Liang Jing, He Qing, Yao Junqiang, et al. The characteristics of climate
change and the impact factors analysis in the western part of Inner Mongolia[J].
Journal of Arid Land Resources and Environment, 2014, 28(5): 186-191.

[33] Cao Wen, Shen Shuanghe, Duan Chunfeng. Quantification of the causes for
aridity variation and its impact on water resources in Inner Mongolia from 1971
through 2010[J]. Journal of Glaciology and Geocryology, 2016, 38(3): 732-740.

[34] Zhang Cunhou, Wang Mingjiu, Li Xinghua, et al. The characteristics of
temporal and spatial distribution of climate dry-wet conditions over Inner Mon-
golia in recent 30 years[J]. Journal of Arid Land Resources and Environment,
2011, 25(8): 70-75.

[35] Dong Xiaoyu, Yao Huarong, Dai Junhu, et al. Phenological changes of desert
steppe vegetation and its effect on net primary productivity in Inner Mongolia
from 2000 to 2017[J]. Progress in Geography, 2020, 39(1): 24-35.

[36] McCuen R H. A sensitivity and error analysis of procedures used for esti-
mating evaporation[J]. Water Resource Bulletin, 1974, 10(3): 486-497.

[37] Huntington T G. Evidence for intensification of the global water cycle:
Review and synthesis[J]. Journal of Hydrology, 2006, 319(1-4): 83-95.

[38] Gong L B, Xu C Y, Chen D L, et al. Sensitivity of the Penman-Monteith
reference evapotranspiration to key climatic variables in the Changjiang Basin[J].
Journal of Hydrology, 2006, 329: 620-629.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202504.00302 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00302

	Variation Characteristics and Dominant Factors of Potential Evapotranspiration in Different Arid and Humid Regions of Inner Mongolia: A Postprint Analysis
	Abstract
	Full Text
	Changes Characteristics and Dominant Factors of Potential Evapotranspiration in Different Dry and Wet Zones of Inner Mongolia
	Abstract

	1 Introduction
	1.1 Study Area
	1.2 Data Sources and Processing
	1.3 Methods

	2 Results and Analysis
	2.1 Spatial Distribution Characteristics of ET_{0}
	2.2 Variation Characteristics of ET_{0} and Meteorological Factors
	2.3 Sensitivity Coefficient Analysis
	2.4 Analysis of ET_{0} Change Influencing Factors

	3 Discussion
	4 Conclusions
	References


