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Soil threats
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. . . . Amundson et al (2015)
Undisturbed soils Domesticated soils Science 348: 647-653
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Soil threats

= Soil Thematic Strategy of EU (adopted
February 2012)

Sealing

Erosion

Compaction

Decline of organic matter
Soil pollution

Salinization

Decline of biodiversity
Land slides
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Soil threats
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European Union soil threats based on the Impact Assessment (SEC 2006)  peparimentof ror
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Soil threat

Estimated annual cost

1) Erosion
2) Organic matter decline
3) Compaction
4) Salinization
5) Landslides
6) Contamination
7) Sealing
)

8) Biodiversity decline

€0.7-14.0 billion USD 1.05-21.03 billion, 2013

€3.4-5.6 billion USD 5.11-8.41 billion, 2013

no estimate possible

€0.158-0.321 billion USD 0.237-0.482 billion, 2013 (1.3)
up to €1.2 billion per event USD 1.80 billion, 2013
€2.4-17.3 billion USD 3.61-25.99 billion, 2013

no estimate possible

no estimate possible

t Conversions to 2013 USD use an exchange rate for the given year (1.3, 2006) and
inflation using a CPI index calculator (Areppim, 2014).
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Agro-Environmental Programme @Ku
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Agro-Environmental Programme in Austria
« Co-funded by EU
 Since 1995

4 AGRIENVIRONMENTAL «  OPUL 2015 and soil protection
| 3 i%cﬁ?ékﬁmﬂ'm?PUL g  Intercropping - cover crops — greening
| ENVIRONMENT

* Muich and direct seeding

* Leaching risk

* Organic farming

 Erosion in viticulture and fruit-growing
» Biodiversity
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Agro-Environmental Programme
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Some examples — soil erosion

~ (Gleyic) Phaeozems / Chernic Gleysoils (former Histosols)
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Wenzel et al. (2012): Soil map of Loewer
Austria

(Chernic) Phaeozems /
Chernozems
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Some examples — soil erosion

University of Natural Resources
and Life Sciences
Department of Forest and Soil Sciences

Soil formation in Bl Average soil erosion

after ~ 10000 years in Lower Austria: -
0.07 mmy ) 341 ha y = Factr 3.7

|

Typical soil erosion
in the region:
510tha-'y-1=
0.35-0.7 mmy

——

Phaeozem / Chernozem- ‘

Ziersdorf, Weinviertel, NO
Photo : W. Fitz 2011 ~ L
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Some examples — soil erosion
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BAW (2009)

Average: 3.7t ha' y!

‘_ Average soil erosion in
\,';%,% s ., Lower Austria without
TGP ; OPUL measures

Soil erosion without implementation of OPUL (t ha! y-)
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Some examples — soil erosion
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BAW (2009)

Average: 3.4t ha' y!

Average soil erosion in
Lower Austria with
OPUL measures as
implemented 2007

Soil erosion after implementation of OPUL (t ha! y-)
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Some examples — soil erosion
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BAW (2009)
Reduction of soll
erosion by OPUL
measures in Lower
Austria as implemented
2007

Reduction of soil_.erosion after
implementation of OPUL (t ha' y-') N
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Some examples - soil compaction

. Photos: Wenzel (2006)
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Some examples - soil compaction @Ku
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Aggregate quality in the plough pan in relation to OPUL measures BAW & AGES (2010)
E g S = S @
< < = = - = | =
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@ T © = s T & 23
© © = o — O ] [
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g 7 B g 8 % 8°
> 2 & a o S
= —
good 12 2 1 1 3 9 10
poor ! 5 1 4 6 4
critical 1 4 2 3 2
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Some examples - organic matter

Organic carbon

(g C kg'topsail)
1 Very low <05
0 Low 0.5-11.0
| Average  11.1-226 o 5 e W e
“ High 22.7-458 SRS
[ Very high >45.8

Daten: Amt der NOLandesregierung, 1994

Community boarders Bearbetung: R. Hosl, W. Wenzel, 2013
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Hésl & Wenzel (2013)

Lower Austrian Soil Report
(unpublished).

BZI 1991
* 13.2 (Pannonian region)
* 13.8 (Chernozems)
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Some examples - organic matter
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Gruber & Wenzel (2014)
(unpublished).

Carbon deficit (g kg™)

B 124 - 338
[ 338--3.12
[ ]312-730
[ ]730--108
[ J108-120

= esss mm Kilometers B 20-156
0 10 20 40 60 20 B 56--260
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Some examples - organic matter

Organic carbon in intensively cultivated Phaeozems / Chernozems in
Lower Austria increased considerably during the past 30-40 years

Qu

(CAP policy?)
° 8 Mean Median
70 o g
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The 9th (and hidden) threat

Wasting calories

ORF SCIENCE NEWS 17.01.2019

Forscher fordern ,,Planetendiat*

Bl
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https://science.orf.at/stories/2959122/

In 30 Jahren werden nach Schatzungen bereits zehn Milliarden Menschen leben.
Laut neuer Analyse konnten sie sich alle gesund ernahren und dabei Umwelt und
Klima schonen. Voraussetzung: Die Ernahrung stellt sich weltweit um, wie nun

Forscher fordern.

17.04.2019
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The 9th (and most important) threat

Wasting calories
Healthy referenzce diet (2500 kcal/day) Macro-nutrients (g/day)

Cereals (rice, maize, wheat etc.) 232
Potatoes & manioc (= starchy vegetables) 20
Vegetables 300
Fruits 200
Dairy products 250
Proteins
Meat 43
Eggs 13
Fish, sea food 28
Legumes & pea nuts 100
Nuts 25
Fat additives (excluding milk fat) 52
Sugar additives 31

Bl

Energy (kcal/Tag)

811
39
/8

126

193

92

19

40
426
149
450

120

Data source: Willet et al. (2919): Food in the Anthropocene: the EAT-Lancet Commission on healthy diets from sustainable food systems. The Lancet Commissions.

Published online January 16, 2019 http://dx.doi.org/10.1016/S0140-6736(18)31788-4
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The 9th (and most important) threat
Wasting calories

, __—— Europe
Red meat . '
R ————— N America

I
. I~

Starchy vegetables - . )
| |

o
|

_l—|
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Willet et al. (2919): Food in the
Anthropocene: the EAT-Lancet
Commission on healthy diets from

Poultry sustainable food systems. The Lancet
Commissions. Published online January 16,
Total dairy 2019 http://dx.doi.org/10.1016/S0140-
6736(18)31788-4
Fish
Vegetables
Fruit Region
I Global
Legumes B East Asia Pacific
= South Asia
B Sub-Saharan Africa
Whole grains [ Latin America and Caribbean
3 Middle East and North Africa
[ Furope and central Asia
Nuts O North America
I ! I I i I I I 1
0 100 200 300 400 500 600 700 800
2016 dietary intake versus reference dietary intake (%)
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The 9th (and most important) threat

Wasting calories

Willet et al. (2019): Food in the Anthropocene: the EAT-Lancet Commission on healthy diets from

sustainable food systems. The Lancet Commissions. Published online January 16, 2019 _

http://dx.doi.org/10.1016/S0140-6736(18)31788-4
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Foodgroup  —e— Plant-based foods —®— Fish - Dairyandeggs —®— Meat

Ruminant meat (28 g) - [ = I I —1 i R L — . L — =
Pork (28 g)- 4 - ke 1t * ! < ° ! - —e—
Chicken (28 g){ e - e 4 - e
Fish (28 g) F—e— . . . e
Dairy (1cup)q  Fed - M =L . : A ! * l
- Eggs (1egg) el L  —— 4 —e i
§ Sugar(4g)-{e —e - — —
g Oils (14 g){ te —In - - -
s Nuts (28 g)- ¢ - - - -
A Roots (1 cup)—e —¢ oL e —e
Soybeans (28 g dry) ¢ e ~ loi -4 -4
Legumes (28 g dry) ¢ - -l -1 —1¢
Vegetables (1 cup)-| il =L - —e— -4 -+
Fruits (1 cup)— W —# - % - o—
Cereals (28 g dry)-{ # . ey dw s
0 400 800 1200 0 2 4 6 0 5001000 1500 0 5 10 15 0 2 4 6
Greenhouse gases Land use Energy use Acidification potential Eutrophication potential
(g CO,-eqfserving) (m?/serving) (kj/serving) (g SO,-eq/serving) (g PO,-eq/serving)
Environmental effect
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The 9th (and most important) threat
Wasting calories

Qu
Agrlcultural land use in Austria .

University of Natural Resources

Cultivated soils: 1.36 Mio. ha no Lite Sciences
. epartment of Forest an Oll Sclences
* Intensively used permanent grassland: 0.56 Mio. ha Statistk Austiia
« Extensive permanent grassland: 0.73 Mio. ha

» Other crops: 0.067 ha

« Total agricultural area: 2.71 Mio. ha
* Forest: 4 Mio. ha
* Total land area of Austria: 8.39 Mio. ha
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The 9th (and most important) threat @Ku

Wasting calories
Land use and food consumption (Austria) L

University of Natural Resources

° Area grown per capita (2002-2006) el ot and S0l Siences
Cultivated: 1520 m? Zessner et al. . 2011. Emahrung
»  Grassland: 2190 m?2 o WAW 56901, 95104

* Fruit plantations: 20 m?

» Vegetarian food 12%

« Animal-based food 84% -~ Total consumption;
* Renewables 4% e  Sum: 3700 m2

_ _  Cultivated: 1970 m?

~import / export of soil per capita »  Grassland: 1730 m?

 Cultivated: Import 405 m?
« Grassland: Export 455 m?
« e.g.soy cake: 505.000 t / year -
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Fléche [m*Einwaohner]

The 9th (and most important) threat
Wasting calories

Area required for self-suffiency in Austria

(based on current food consumption)

Eigenversorgung; konventionelle Bewirtschaftung; Nutzung freier Fldchen zur

Energiegewinnung (alle Flichen ausser extensives Griinland)

Flachennutzung in Relation zur Fldchennutzung im Referenzzustand (2001-2006)
129 % der Acker- und 80 % der Griinlandflachen werden bendtigt

3,500
3,000 = Sonstige Fliachen
2 500 » Feldfutter/Silomais (Biogas)
® Extensives Grinland

2,000 = Wirtschaftsgriinland
1.500 "Soja

Olfriichte
1.000 u Getreide

139 %
so0 |
120% 314%
o I S

Flachenbedarf fir die

Flachenbedarf fir die

Fléachenbedarf firdie FIa

chenbedarf fir die
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Zessner etal.. 2011. Emnahrung
und Flachennutzung in Osterreich.
OWAW 5-6/2011: 95-104.

Erzeugung pflanzlicher industrielle Verwertung Erzeugung von Erzeugung tierischer
Mahrungsmittel u. Verarbeitung NAWAROSs fir die Nahrungsmittel
Energiegewinnung
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The 9th (and most important) threat @Ku
Wasting calories

Area required for self-suffciency in Austria Zessner etal. . 2011. -.Eméh“?”g_
C . . S io 1 e und Flachennutzung in Osterreich.
(Current situation versus Szenario 1 — recommended nutrition) OWAW 5-6/2011: 95-104. university of Natural Resources

and Life Sciences

StatUS QUO: Department of Forest and Soil Sciences
 Total: ca. 3700 m?
«  Cultivated: 1970 (1520) m?
« Grassland: 1730 (2190) m?
*  Fruits: 20 m?

Recommended nutrition:
e Total: 2580 m?2
« Cultivated: 1260 m?
« Grassland: 1240 m?

2500 . .
© Fruits & vergies: 80 m?
)
= 2000 - "' Extensive Grassland
2 ®' |[ntensive Grassland
NE 1500 - m Cultivated
Fruits & vegies
1000
00 e Available: 950 m?
0 . current agric.
Pflanzliche Lebensmittel  Tierische Lebensmittel | Pflanzliche Lebensmittel  Tierische Lebensmittel land
(Referenzzeitraum) (Referenzzeitraum) Szenario 1 Szenario 1 * Mainly grassland
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Effective solutions

Westhoek et al. (2014), Global _

Environmental Change 26: 196-
205
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Halving the production of meat, eggs and dairy production in Europe......

...... 40% reduction in nitrogen emissions

...... 25-40% reduction in greenhouse gas emissions

...... 23% per capita decrease in cropland use for food production

...... enhance human health (40% reduction of intake of saturated fat)

...... soymeal use reduced by 75%

...... nitrogen use efficiency in food system would increase from 18% to 41-47%
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Effective solutions

Reference, 2009 Alternative diet (minus 50% meat and dairy)

University of Natural Resources
and Life Sciences
Department of Forest and Soil Sciences
Westhoek et al. (2014), Global
Environmental Change 26: 196-205

Equivalents nitrogen per hectare and year

100 300 500 700 900

Fig. 4. Annual exceedance of the critical load for N deposition in N ha ™' for natural ecosystems, under the reference scenario and the 50% less meat and dairy alternative diet
under the high prices land-use scenario.
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Effective solutions
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Effective solutions @Ku

= Reduce animal-based diet considerably _
University of Natural Resources

- Taklng pressure frOm SOIl. ;r::)al_rltfriesnctlt()efnlgc?rsestand Soil Sciences

= Extensify land use
= Release soil / land for other purposes

= Expected effects:
= |mproved soil properties
= Enhanced biodiversity
= Restore multiple functions / services

= Enhanced resliliance of food systems
= |ncreased redundancy / transformability

= Preparedness for crisis
= Contribution to feed the world
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Effective solutions

Bl
= Focus of Agro-Environmental Programme O

University of Natural Resources

" Increase participation Department of Foest and Sol Science
= Emphasis on most effective measures

= Direct money to key issues

= Limited feed production on cultivated land
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