L}fT&/{bu(fﬁ (L}

.."a’o,y.'/u(a//..‘.})é’/,

J)/J?b»/y J
e T :/'
Sk






.
¢

]
V V“u—«/

' \-40) "‘/

&} ,L.f '\"
>)) g
). ff"/

dwuc/‘//,wﬁ/f
S99l g ole Ciglao
S$iyoliS Lly asis

oo o 0yS 1 jeyd iy Jasl sl 1S sy (sladel p dlula
S 5y9liS

:O‘SJ“‘
ol cblin b 5], 5 (55,0WiS S 1> (s j E555 Corod]
:O\)Jo’w
5950 192 o (S0
Ol bl (xb @ilio 9 (555l el 9 i 3550 ixs
S E95 IS SB (65d9iSSan 9 Sdgm 555

Vere o=V el =VWeY paps V)



cAii,sPECI {c Ojvgmf’fs " J b 0.5‘)w ";'éﬁ“

) explainea“‘ ‘

— Brief No 5 :

This is part of a series of Briefs summarising the facts and addressing the policy relevance around
the 9 proposed spedific objectives of the future CAP.

KEY MESSAGES _ . o
v Soil is one of the most important natural res'W'g EX ‘a‘ N ’C’ ‘ DO R, J\,,_, _) L‘J" LY J ‘ﬁ u Jb %

nutrients, water, oxygen and support for plants, the soil provide-
other essential services in terrestrial ecosystems.

ol

7 Although it does not represent a problem that is uniformly felt throughout
Europe, soil health raises a significant share of concerns. It absorbs all th

consequences of human presence, both in terms of direc®®activities < “ L o S . "’
perform on it (intensive cropping, irrigation, compacw m “ ’
building, etc.) and of weakening its ability to react to other natural forcege as oy rY

in the case of water erosion.

7 This is the reason why the contribution of policies to address soil protection
becomes more and more relevant, based on an array of mandatory and
voluntary measures in the new CAP proposal.

7 Alongside with the uptake of integrated sustainable practices, such as agro-

ecology, new technologies can bring an important help in this process as

well, with precision farming enabling simultaneous improvements in both

economic and environmental performance based on a higher degree of

knowledge incorporated ’iwest prasices.
*

6 R d
This brief is Dased on contributions from Panos Panagos,’ Arwyn Jones, La
Legowski, Benfamin Van Doovsiaer, Josiane Masson and David Laureau.

Disclaimer: The contents of the publication do not necessarily reflect the position or opinion of the
European Commission.
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Detoxification

»* '« Earthworms are more sensitive to soil pollutants than other soil organisms,
such as ants and termites. As a predator of earthworms, the presence of
molehills is an indicator of unpolluted soil. (SCO)
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Ref: Soil biodiversity and soil erosion: It is
time to get married

EERANTIUIRRASY

AMANIARANMARN E ro si on b y W ate r

https: //onli\ﬁ:\\$\f\\\\§ary wiley.com/doi/full &
1/geb.12782

Erosion by wind
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Ants and termites

V)

Myriapods and

other macrofauna Soil-living mammals and

Collembolans and .
2 other megafauna
other mesofauna —4 T\ T

Ea rthworms A
o~ N "\ v /
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\>
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atodes and
icrofauna

Effects of sdilrganisms on soil erosion by water and wind. Red triangles
depict an increasing (positive) effect on soil erosion, whereas green triangles
describe a reducing (negative) influence on soil loss due to biodiversity.



Land degradation type

Not considered or stable

- Chemical deterioration

- Physical deterioration
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N Map showing estimated nitrogen deposition from nitrogen emissions around the world. Red areas have the highe



Overgrazing

Sheep (heads per square ki)

<1 B 100-250
-5 B ;20

- Unsultable

«"» Map of global sheep dersity in 2006 based on statistical relationships between survey ard cen:
data and various variables relating to climate and the environment, and other spatial data relat
to demography and land cover (derived from Robinson et al., PLOS ONE, 2014). (LJ, JRC) [152]



Desertification vulnerability
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Water
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.. Desertification vulnerability map. The vulnerabllity was assessed through blophysical properties (Le. soll
type and climate - derived fror USDA Natural Resources Conservation Service). (L, JRC) [133]



Climate Change

B 1990

Temperature anomalty (°C) >4

[ ==
of temperature anomalies in recent years These maps depict how much warmer or cnh!sa kand reglon was In {a~<) 1580,2000,

e, h
2010and 2014 compared to the noem in the same region from 1951-1980. These maps do notdepict absolute tempem ture but nstead
show tempemture snomales, or how much temperatures have changed idertved from NASA Earth Observations). (L, JRC) [162]
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Nighttime lights Increase between ;@ 3 e e

2000 and 2010 (NASA) WS " }
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&
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Gridéed population of the world At
In 2010 (CIESIN) 2z <
= ", Observing patterns and trends In nightlight densities from space ™ Is a simple,
,,-';"" yet powerful, way of showing trends in human population density ™. Although this
Low S i L8 — o under-represents rural poor- people who do not have lights - it llustrates that the
e = 3 - e human footprint on the globe Is ubiquitous.

Observing patterns and trends in nightlight densities from space ® is a simple,
vet powerful, way of showing trends in human population density 1. Although this
under-represents rural poor - people who do not have lights- it illustrates that the
human footprint on the globe is ubiquitous.
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Soil biodiversity loss (the reduction in the diversity of organisms living in
the soil) affects the web of biological activity in the soil, which in turn
reduces the ability of soil to provide ecosystem services. Many pivotal roles
such as releasing nutrients from SOM, carbon sequestration, forming and
maintaining soil structure and contributing to soil water entry, storage and
transfer, are thus threatened. Soil degradation by erosion, contamination,
salinisation and sealing all threaten soil biodiversity by compromising or
destroying the habitat of the soil flora and fauna.



Sustainable soil Fertility
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(Koolaei et al. 2011; Gallao et al. 2015)
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(2007))
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(Metternicht and Zinck (2003)
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Remote Sensing Data

Bands Sensor OLI_TIRS
Salinity index, sI

Gypsum Index, Gl

Brightness index, B

WWW.USES.ZoV

[(B3-B4)/(B2+B4)]
(Metternicht and Zinck
(2003)

[(B5-B4)/(B5+B4)]
(Nield et al. (2007))
[(B312+(B4)?]95(Metternic
ht and Zinck (2003)

Carbonate Index, Carl B3/B2 (Boettinger et al.
(2008))

Clay index, Clayl B5/B7 (Boettinger et al.
2008)

Normalized Difference [(B4-B3)/(B4+B3)]

Vegetation Index, NDVI

sl ol olas o gl sl
(Boettinger et al. ;<3 5oL
2008)
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Roecker et al 2010
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F.H. Abdel-Kader

Table 3

Land surface parameters used for spatial prediction by the multinomial logstic regression model.

Land surface parameters

Definition

Refe rence/source

Basic

Hydrologic

Multispectral
imagery, enhanced
thematic mapper
(ETM)

Elevation
Slope gradient (SG)
SAGA flow accumulation (FA)

Catchment slope (CS)

Mid-Slope Position

Multiresolution valley-bottom
flatmess index (MR VBF)
Multiresolution ridgetop flatness
index (MRRETF)

SAGA wetness index

Valley depth m

Bands 1, 2,3, 4, 5, 7

Height above sea level (m)

Downward gradient (%)

Iteratively modified upslope catchment
area (m°)

Average gradient above flow path (%)

Calculates the extent that each point
similar to a ridge or valley position as
values 0 through 100

Measure of flatness and lowness

Measure of flatness and upness

In (FA/SQG)

Meters

Path 178 row 38, Path 179 row 39 L7,
July 6th 2000

Carbonate index
Girain size index (GSI)
Gypsic index

(b3/h2)
(b3 — b1)/(h] + B2 + b3)
(b3 — b4)/ib5 + b4

Principal components of six
ETM bands

PC1, PC2

Topo-DEM SETM-DEM
SAGA
SAGA

Gallant and Wilson (2000)
SAGA
Bohner and Antomic (2009)
SAGA

Gallant and Dowling (2003)
5AGA

Gallant and Dowling (2003)
SAGA

SAGA

SAGA

GLCF (2006)

Roecker et al. (2009)
Xiao et al. (2006)
Nield et al. (2007)

Fawzy Hassan & Abdel-Kader 2011



Table 29.1 (continued)

0gJse

Environmental covariates

Definition

References

Multispectral
imagery

Geology

Climate

Bands 1-7

Path 39 row 36, L7, July 6 2000

Normalized vegetation index (NDVI)
Matric index

Gypsic index

(b4-b3 W (bd+b3)
(b3-bTW(b3+bT)

(b5-b4)/(b5+bd)

Tasseled-cap components

soil brightness (TC1), greenness (TC2),
vellow sff (TC3)

Carbonates (BR32) b3/b2
Ferrous iron (BR3T) b3/L7T
Clay (BR57) b5/b7
Earth material Granitoid and felsic metamorphic rocks

January average minimum temperature
(JANTEMP)

July average maximum temperature
(JULTEMP)

Summer precipitation (SUMPPT)

Winter precipitation (WINPPT)

Interpolated from data spanning 1961-1990.

MNield et al. (2007)
Nield et al. (2007)

Clemmen (2003, Band-ratio Landsat 5
Thematic Mapper Imagery, Personal
communication, USDI Bureau of Land
Management)

Clemmen (2003, Band-ratio Landsat 5
Thematic Mapper Imagery, Personal
communication, USDI Bureau of Land
Management)

Clemmen (2003, Band-ratio Landsat 5
Thematic Mapper Imagery, Personal
communication, USDI Bureau of Land
Management)

MDEP (2000)

Michaelsen (2002a, b, c.d)

Roecker et al 2010

TR 12 1993000 AT O



Landsat 5, Sensor TM

e Salinity Index: b1, b5, b6
* Gypsum Index: b3, b5,b6, b7
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No | Lab/Co Location Lab Analysis/ Tools
1 Lab University of Tehran, Tran Biotechnology Lab Bacterial Culture, DNA Extraction | Dr Pourbabaee
Biological Analysis
2 Lab Biologv Lab Bacterial Culture Dr Alikhani
3 Lab Chemistry Lab Centrifuge Dr Farahbakhsh
4 Lab Soil Fertility Lab Centrifuge, Spectrophotometer Dr Mirsevedhoseini
5 Lab Central Lab PCR, Clonning Dr Rezaei, Mr Khosraviani
] Lab Sarchechmeh Copper Complex, Iran Hydrometallurgy Lab Sampling, Bacterial Culture Mr Moghoei, Ms Manafi
7 Lab Central Lab, Mineralogy Lab | Mineralogical Analysis Ms Adell
8 Lab Central Lab, Chemistrv Lab | Chemical Analysis Ms Soltani
9 Lab Iran Polymer and Petrochemical Institute , Iran | Biotechnology Lab DGGE Ms Asbaghi
10 | Co South Korea Macrogen Co. Sequencing 165 rRNA Pishgam Co., IBRC
11 | Co China Generay Biotech Co LTD Sequencing 165 rRNA Nedavefan Co.
12  Co TopazGen Co, Iran Biotechnology Lab Eit, DNA Extraction from colony Ms Hashemi
13 | Co Bio 101 FP-120 FastPrep cell dismptor, | Biotechnology Co. Directly DNA Extraction kit from
KiaGen Company, Germany environmental sample
14 | Co Ins TA clone™, PCE. Cloning Kit #K1213. | Biotechnology Co. Cloning Kit NedaveFan Co, Iran
Fermentas. Life Techno-Thermo Scientific.
USA
15 i Co (Amplicon A/S, Stenhuggerrvej 222 DK 5230 ; Biotechnology Co. PCR Kit
Odense M Denmark])
16 | Co (Comba GP DNA purification kit, Gen All | Biotechnology Co. PCR product Purification Kit

Biotechnology
www.genall.com)

Co., Seoul, Korea,
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No | Lab/Co Location Lab Analysis/ Tools
1 Lab University of Tehran, Tran Biotechnology Lab Bacterial Culture, DNA Extraction | Dr Pourbabaee
Biological Analysis
2 Lab Biologv Lab Bacterial Culture Dr Alikhani
3 Lab Chemistry Lab Centrifuge Dr Farahbakhsh
4 Lab Soil Fertility Lab Centrifuge, Spectrophotometer Dr Mirsevedhoseini
5 Lab Central Lab PCR, Clonning Dr Rezaei, Mr Khosraviani
] Lab Sarchechmeh Copper Complex, Iran Hydrometallurgy Lab Sampling, Bacterial Culture Mr Moghoei, Ms Manafi
7 Lab Central Lab, Mineralogy Lab | Mineralogical Analysis Ms Adell
8 Lab Central Lab, Chemistrv Lab | Chemical Analysis Ms Soltani
9 Lab Iran Polymer and Petrochemical Institute , Iran | Biotechnology Lab DGGE Ms Asbaghi
10 | Co South Korea Macrogen Co. Sequencing 165 rRNA Pishgam Co., IBRC
11 | Co China Generay Biotech Co LTD Sequencing 165 rRNA Nedavefan Co.
12  Co TopazGen Co, Iran Biotechnology Lab Eit, DNA Extraction from colony Ms Hashemi
13 | Co Bio 101 FP-120 FastPrep cell dismptor, | Biotechnology Co. Directly DNA Extraction kit from
KiaGen Company, Germany environmental sample
14 | Co Ins TA clone™, PCE. Cloning Kit #K1213. | Biotechnology Co. Cloning Kit NedaveFan Co, Iran
Fermentas. Life Techno-Thermo Scientific.
UsA
15 i Co (Amplicon A/S, Stenhuggerrvej 222 DK 5230 ; Biotechnology Co. PCR Kit
Odense M Denmark])
16 | Co (Comba GP DNA purification kit, Gen All | Biotechnology Co. PCR product Purification Kit
Biotechnology Co., Seoul, Korea,
www.genall.com)
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* (www.globalsoilbiodiversity.org)

* WWW.Saga-gis.org

* Global Soil Biodiversity Atlas. 2015

* International Union of Soil Science;
nttps://www.iuss.org/

e https://www.globalsoilbiodiversity.org/

. ﬁttp://fa.softoware.org[apps/downIoad—saga-32—bit-
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Conrad, O, Bechtel, B., Bock, M., Dietrich, H,, Fischer, E,, Gerlitz, L., Wehberg, 1., Wichmann, V., and Boehner, 1. (2015):
System for Autormated Geoscientific Analyses (SAGA) v, 2.1.4,
Geosci. Model Dev,, 8, 1991-2007, doiz10.51%4/gmd-2-1991-2015.

http:/ fwwnw. geosci-model-dev.net/8/1991,/201 5/ gmd-8-19591- 2015, himl
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. Kowalchuk G, Smit E. Fungal community analysis using PCR-denaturing gradient gel electrophoresis (DGGE). In: Kowalchuk GA,
Bruijn FJ, Head IM, Akkermans ADL, vanElsas JD, editors. Molecular microbial ecology manual. Dordrech: Kluwer Academic
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