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Abstract

Potential evapotranspiration (ET0) is an important expenditure item in the hydrological cycle. Quantitative estimation of the

influence of meteorological factors on ET0 can provide a scientific basis for the study of the impact mechanism of climate change

on the hydrological cycle. In this paper, the Penman-Monteith method was used to calculate ET0. The Mann-Kendall statistical

test and the Inverse Distance Weighting method were used to analyze the temporal and spatial characteristics of the sensitivity

coefficient of ET0 to meteorological factors and contribution rate of meteorological factors to ET0. And the reasons for the

change of ET0 were quantitatively explored in combination with the change trend of meteorological factors. The results showed

that the average ET0 in the Yanhe River Basin from 1978 to 2017 was 935.92mm. Except for Ganquan Station, ET0 showed an

upward trend. Generally, the sensitivity coefficient of air temperature (0.08), wind speed (0.19) and solar radiation (0.42) was

positive and the sensitivity coefficient of relative humidity (-0.41) was negative. But there were significant temporal and spatial

differences. The upward trend of air temperature and solar radiation contributed 1.09% and 0.55% to ET0. Respectively, the

downward trend of wind speed contributed -0.63% And the downward trend of relative humidity contributed to -0.85% of ET0.

Therefore, the decrease of relative humidity did not cause the increase of ET0 in Yanhe River basin. The dominant factor of the

upward trend of ET0 was air temperature. But the dominant factors of ET0 had significant temporal and spatial differences.

The downward trend of wind speed at Ganquan Station contributed -9.16% to ET0, which indicated the dominant factor of

“evaporation paradox” in Ganquan area was wind speed. Generally, the increase of ET0 was related to air temperature, wind

speed and solar radiation. And the decrease of ET0 was related to relative humidity.

Hosted file

1 Manuscript.pdf available at https://authorea.com/users/390959/articles/505164-estimation-

of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-

river-basin

Hosted file

3 Tables.pdf available at https://authorea.com/users/390959/articles/505164-estimation-of-

the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-

river-basin

1

https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin


P
os
te
d
on

A
u
th
or
ea

21
J
an

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
12
34
12
.2
50
69
24
9/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

2



P
os
te
d
on

A
u
th
or
ea

21
J
an

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
12
34
12
.2
50
69
24
9/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

3



P
os
te
d
on

A
u
th
or
ea

21
J
an

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
12
34
12
.2
50
69
24
9/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

4



P
os
te
d
on

A
u
th
or
ea

21
J
an

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
12
34
12
.2
50
69
24
9/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Hosted file

4 FIGURE LEGENDS.pdf available at https://authorea.com/users/390959/articles/

505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-

evapotranspiration-of-yanhe-river-basin

5

https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin
https://authorea.com/users/390959/articles/505164-estimation-of-the-influence-of-meteorological-factors-on-the-potential-evapotranspiration-of-yanhe-river-basin

