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Abstract

The Norte Grande of Chile (17°S-29°S) features arid regions, where rainfall is generally convective with high spatial and temporal
variability, which is the cause of floods with large amounts of sediments due to water erosion. The most relevant factor in erosive
processes in arid regions is erosivity, which can be quantified by the RUSLE R-factor, but precipitation data are required every 30
minutes, however, these records are limited. The ones that are available are not enough to characterize it spatially. Consequently,
the objective of this study is to evaluate regression models of the annual erosivity using rainfall aggressiveness indices as an
explanatory variable, with the aim of analyzing the spatial behavior of erosion. Correlations were made between the maximum
intensity in 30 minutes (I30) to the maximum intensity in one hour (I60), which were useful for calculating the R-factor for
stations with hourly data by applying a correction factor to 160 determined by the correlations. Four regression models were
established for each of the six aggressiveness indices and a relationship was selected through validation, using stations with
few years of continuous recording. The selected equation allowed generating 103 spatially distributed erositivy-values, which
served to make a subsequent co-kriging, in order to make a spatial analysis of rainfall erosivity. Results showed that there are
under-estimations of 130, however, they are considered acceptable due to the efficiency obtained (Nash-Sutcliffe = 0.787). The
calculated R-factor data-points allowed selection of the best-fit potential equation, which uses the mean annual rainfall as a

predictor

Hosted file

Manuscript corregido 1 sept 2021 version 2.6.docx available at https://authorea.com/users/
441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile

10°N-

Legend

Elevation (m)
0-1,460
|75 1,470 - 2,650
1 2,660 - 3,810
I 3820 - 6,870



https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile

72°W

70°W

68°W 66°W

18°S+

20°S+

22°5

24°S+

26°S

28°51

30°5+

Legend

B CODELCO
® DGA




Rainfall intensity(mm/h)
N 3 N E w

o
&)

o
o

N
o

-
)]

-

Estimated 130 (mm/h)
o

(¢)]

0.5 1 1.5 2 25 3 3.5 4
Duration(h)
° Data
' |—Lineal
Lineal (2p)
——Quadratic )
Potential ° ’
) S - ,/////
/ ~ o
e — //
- o

L
5 10 15 20
Fournier Index (mm)

°
° ° °
°
°
° )
oge
. 1 1 1 1
5 10 15 20

130(mm/h)



-

N

o
T

® Data
100 H==1:1 line

(]
o

N
o
T

Estimated EI30 (MJ mm/ha h)
N [}
o o

(=]

60 80 100 120
EI30(MJ mm/ha h)

o
N |
o
N
o

® Data
5 [==1:1 line

»
T

T

w

E(MJ/ha) with hourly data

0 1 2 3 4 5
E(MJ/ha) with intra-hourly data

o]
o

® Data CODELCO
— 3

D
o
T

R-Factor (MJ mm/ha h year)
N B
o o

30 40 50 60 70 80 90
Average annual rainfall (mm)

o
o
=
o
N [
o



300

Q250 =P8 y

< [ ]

S200-

E

E150

=

=

100 - .

2 .

S [

£ 50 e ?

m 0 1 Il Il 1 J
0 50 100 150 200 250 300 350

Average annual rainfall (mm)

__400 T T y
—
©
()] o
> °
< 300
® o
< °
£ ° °
€200 - 1
- °
= o® o
< °
5 °® ° °
o
S 100 % ? oo ]
o
© ° o 8 % o % 4
uu- o o o°°°°°°o ©, %0 5 0 % :° °
o o o ° o 8 o
x 200 o o908 i:.\o oo 23 ° e o ® °,

0 L
-71.5 -71 -70.5 -70 -69.5 -69 -68.5 -68 -67.5

Longitude
400
©
(0] o
> o
< 300 1
] °
< °
IS o o
€200+ 1
- o
£100+ o ® o oo 1
L(I: 3 0 ° °° ° A ¥o ° o °
| B Wtte s e 080 8T
-30 -28 -26 -24 -22 -20 -18 -16
Latitude



5000

00

° o
oo °
o © ©
o
o o o
o © i |} (=)
o o °, ° m
coo °
o
%o
°
°
o o
© °%o
o
o
e S
& o I2)
%on
o 89
09
oo o
o
o |
o
o °| N
% o
0°°
L 1=
og| ©
=
P!
o
oo
o
o,
, , Y P
o o o o
(=] o (=]
(32) N =

(Jeah y ey/ww L) Y Jooe4

Elevation (m)



0 100 200 408

—:—m




Legend

R-Factor
[1<27
E27.1-75.8

m759-166.5
. >166.6

0 100 200 408

_:_m

Hosted file

Table 1 New.docx available at https://authorea.com/users/441491/articles/541974-approach-of-
the-annual-erosivity-in-north-chile

Hosted file

Table 2 New.docx available at https://authorea.com/users/441491/articles/541974-approach-of-
the-annual-erosivity-in-north-chile

Hosted file

Table 3 New.docx available at https://authorea.com/users/441491/articles/541974-approach-of-
the-annual-erosivity-in-north-chile


https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile

Hosted file

Table 4 New.docx available at https://authorea.com/users/441491/articles/541974-approach-of-
the-annual-erosivity-in-north-chile

Hosted file

Table 5 New.docx available at https://authorea.com/users/441491/articles/541974-approach-of-
the-annual-erosivity-in-north-chile

Hosted file

Table 6 New.docx available at https://authorea.com/users/441491/articles/541974-approach-of-
the-annual-erosivity-in-north-chile

Hosted file

Graphical Abstract.docx available at https://authorea.com/users/441491/articles/541974~
approach-of-the-annual-erosivity-in-north-chile


https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile
https://authorea.com/users/441491/articles/541974-approach-of-the-annual-erosivity-in-north-chile

