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Soil erosion in Iceland

Erosion Class

6 main erosion classes

No erosion

Little erosion
Slight erosion
Considerable
erosion

Severe erosion

5 Extremely severe
erosion

Where is our effort most efficient?
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1. Rofabards (erosion escarpments) (B)
2. Encroaching sand (A)

3. Erosion spots (D)

4. Erosion spots on slopes [ solifluction ()
5. Gullies (V)

6. Landslides (K)

7. Deserts [ barren land (many classes)
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ABSTRACT: Abstract; Recent years have in the use of i ‘methods to assess
soil erosion, mainly due to the availability of froely accessible satellite data, with successful results on
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free access satellite data, and it has repeatedly po

LI Arctic

due 10 its peculiar soils with short

wind, and fi cover. However, the bencfits

of applying these techniques would be especially valusble in arctic arcas, where ground local information can be hant o obtain duc
10 hardly accessible roads and lands. Here we propose a solution which uses a Support Vector machine classification model and
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less accessible arcas. This solution is being developed for

specifically, using Sentinel

combiad with locl escssacat daa rom kccland's Sl Conscrvaion Services aepmmm

1. INTRODUCTION

Sl erosion is & major global Land degradation threat. Improv-
ing knowledge of the probable future rates of soil erosion, ac-
selerated by human activity ad climakc change, is ne of the
factors

oo polcies s bk 'y micblrs ;«mg w
reduce uncertainty on global predictions (FAO, 2015). Accur-
ate information about it is. however, usually known ooly at the
ocal scale and based on limited field campaigns (Verhcijen et
al, 2009).

Such is the case of lccland, where most of the available inform-
ation about its soil degradation comes solely from such cam-
paigas, carried out by Landgraedslan, the national Soil Conser-
vation Service'. The degradation of lceland's ccosystem can
be described as desertification. Due 1o the lack of vegetation,
its wastclands have striking similarities to barren arcas in arid
countries. Soil erosion prediction plays a key roke in mitigating
the prosess (Amakls et al., 2001),

Historically, pioncers include Bjoen Johannesson (Johannesson.
1961), who carly on introduced a soil map and a book on the
soils of locland. An atiempt was made decades later o ad-
opt the presentday FAO classification for leclandic soils (Gud-
mundson, 1994), The main work on soil science in lecland
has been undentaken by the Agricultural Rescarch Institute of
celand (Rala), which in 2005 became a part of the Agricultural
University of lecland (AUI). Much information about the phys-
ical and chemical propertics of soils in lecland can be drawn
from the joint European COST-622 Action (Baroli et al, 2003,
Armnalds and Stahr, 2004). Rescarch contributions in relation 1o
the impact of man and degradation are aumerous and includs
both leclandic and foreign rescarch efforts.

sposding athor
! htepe://land. in/

Nowadays the loclandic government aims at bringing soil
erosion under control and achicving sustainable land use
soon as possible. Desertification is mainly caused by the
teraction of grazing effects, both past and present, with scas-
itive soils and vegetation. The soil conscrvation authoritics,
mainly the soil conservation service, Were given stronger ca-
pacitics (o manage and monitor grazing peactices in protecied

INEP,

2002).

The methods 1 "
measurements in the field and use of acrial photographs from
differcat time intervals. There are two techniques used with
acrial photographs. One way is scanning and image analysis,
the other is digitizing. The use of acrial photographs involves
a certain mangin of crror, These are expensive tasks, especially
in certain arcas of the country which are very hard to access,
‘making on-site measurement a challenge. Consequently, at the
‘moment not all arcas of inlerest can be explored.

In addition o the impact that climate change can have on the
ecosystem of Arctic regions like keeland, one can also wonder
about the impact that soil erosion in these arcas can have oa
the global climae. Soil in northern latitudes stores up to half
of the Eanth's soil carbon; about twice the amount of carbon
stored in the atmosphere. The importance of this carbon sink is
immeasurable. Permanently frozen ground keeps this organic
d.u

cnsures that northern circumpolar soils ae a significant carbon
sink (Jones et al.. 2009). Curreat estimates from the Northern
Circumpolar Soil Carbon Database indicate that the northem
permafrost region contains approximaicly 1672 Pg of organic
carbon, of which approximately 1466 Py. or $8%, occurs in
pescanially frozen soils and deposits (Tamocai et al., 2009)

“To impeove on the above limitations, one extremely useful tool
been made available through the advancement in satcllite
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a consistent basis. There would be valuable benefits from applying these techniques to the Arctic
areas, where ground local studies ane typically difficult to perform due to hardly accessible roads
and lands. At the same time, however, the application of remote-sensing methods comes with its
own set of challenges when it comes to the peculiar features of the Arctic: short growing periods,
wioker s, wied, aed (aent cloud md smow cove.In i study we perform a comparative

analysis of Igorithms: Support Vect , Random
Forest (RF) and Multilayer Percep Lp)
all over keeland, provided by leland'’s Soil C Service department. The p be

automated to predict soil erosion risk for larger, less accessible areas from Sentinel-2 images. The
ches for modeling

soil erosion, albeit differences are highlighted.
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1. Introduction
Soil erosion is b«mnmg amajor land deterioration hazard worldwide. Making strides
in our ly future rates of soil erosion, quickened by human activity
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and climate nllcmhﬂns. is one of the foremost conclusive components when it comes to

making choices on preservation arangements and for Earth ecoeystem modelers looking
h the y of global [1]. Despite this, detailed information is

typically based on limited field campaigns and is typically only known locally 12}

This is the situation in Iceland, where L y's Soil C
Service, is the sole source of the majority of information about soil degradation in the
land [3). The deterioration of Iceland's ecosystem can be considered as a form of desertifi-
cation. Due to their lack of vegetation, its badlands have prominent similitudes to desolate
zones in dry weathered nations. Soil erosion forecast plays a key part in relieving such
progression [4].

From a historical perspective, pioneers include Bjorn Johannesson [5], who first pub-
lished a soil erosion map in his book on the soils of Iceland. The current FAO classification
for Icelandic soils was attempted decades later [6]. The Agricultural Research Institute of
leeland (Rala), which became a part of the Agricultural University of lceland (AUI) in 2005,
has done the majority of the work on Icelandic soil science. The joint European COST-622
Action [7,8] provides a wealth of mtnrmaum regarding the chemical and phmcal properties
of loeland's soils. N and to
our ing of the efi«u ol both d and natural

Remote Sers, 2023, 15, 482. hitps:/ /dloi.org/ 103390/ 15020482
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What we do — Generalize and Classify

Dataset

Preprocessing Training Testing Classify

building

i : ;; Z Z Z g H £ ; : i 2000 m Method Accuracy A::Jor:::y Precision Recall F‘Tg‘:::'e
SVM 0.92 0.919 + 0.002 0.92 0.92 0.92
§ RF 0.93 0.932 £ 0.002 0.93 0.93 0.93
MLP 0.74 0.739 + 0.005 0.73 0.74 0.73
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Finding the right model uLP

Soil erosion level
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By-product

Yearly RGB Mosaics 10m
Yearly NIR Mosaics 10m
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Integrated in our services
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Website hitps://flettan.com/
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WELCOME TO FLETTAN

We map and assesssoil erosion riskusing satellite data,
machine learning:and thelatest'scientific research to find land
that'needs to be protected.

About Fléttan

Fléttan is a predictive algorithm that measures the risk of soil erosion more
accurately and integratively than any other existing model for the Arctic region.

This is accomplished by harvesting earth observation data from the Sentinel-2
satellite, calibrating satéllite data with localized historical data, and implementing
state-of-the-art Machine Learning classification algorithms.
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