Soil, Agriculture and our
Food System
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Soil? Responsibility Agriculture?

— IR

Monoculture




Starter questions for this week...

1. Why are the best soils on Earth being used to grow
only two crops?

2. What is the difference between food and food
products? Why do food products dominate the grocery
store shelves?

3. How should land be valued?

4. How will climate change impact soil, agriculture and
our food system?

5. Do we need to change course? If yes, How?



Soils Sustain Life On Earth

* 1000 to 10000 years to form

* Non-renewable resource

e Vital to:

e Life on Earth s
* All ecosystems

e Agriculture & Food system
* Construction

* Homes, roads, businesses
* Civilization as we know it

Clymer

Colluvium




Soil development

*Cl,o,r,p,t *Soils are products of
e cl, climate weathering
*0, biotic influence * Chemical
*r, topographic relief * Mechanical
*p, parent material *Biological

°t, time
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Leaf litter

Mineral horizon at the surface
showing organic matter
enrichment

. Subsurface horizon showing

depletion of organic matter, clay,
iron, and aluminium compounds

Subsoil horizon showing
enrichment of clay material, iron,
aluminum, or organic compounds

Horizons of loosened or

B unconsolidated material

Hard Bedrock

Geology
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connecting earth, science, and people

This map shows the locations of a sample of initiatives that
illustrate how the geosciences support specific Sustainable
Development Goals (5DGs). Information about initiatives in
these locations is provided through ArcGIS StoryMaps (see
poster back).

. 5DG 2: END HUNGER

Chicago, lineds, USA —Innovative urban farming techniques
expard agriculiure and Increase access (o food while reduc-
ing human impacts on the environment. Urban farming
projects are also occurring in New York City, New York, Fi

Geoscience Supports the United Nations
Sustainable Development Goals

- .

and Detrodt, Michigan. o
ga e,
o g
- 5DG &: CLEAN WATER /"“'”
AND SANITATION LT
Santa Monica, California, USA— Urban Waters | © W
Leamning Metwork (UWLN) endgages communi- [ X\

ties in the restoration of watenways and impros-
v wrban water quality. Other WLN restoration
projects take place in Denver, Colorade, and
Matawan, New Jersay.

. 5DG 7: AFFORDABLE AND CLEAN
EMERGY

Cerro Pabellon, Chile — Multiple data sources have been
used to locate areas that could hamess and benefit from the

use of geothermal energy a5 a renewable energy source. Thene

s also data from Paraguay, Argentina, and Bodivia that supports the
use of geathermal energy. e

L

. 5DG 11: SUSTAINABLE CITIES AND COMMUNITIES
Sydney, Australia— Urban greening has occurmed over the past three
decades which has resulted in benefits to both the environment and human

Feealth, Thaere ane still improvements o be made and targets to reach in
the future.

Approximate
elevations
and depths

ke Mhag USGS/L Codhy, ESRI dataset with data from Alrbaus, USGS, RGA, NASA, BOAA, CGIAR,

GEBCO, NCEAS, NLS, 05, NMA, Geadanastyrelsen, GRA, G5| and the GIS Uer Community

https://sdgs.un.org/goals

Earth Science for a Sustainable World T

== EARTH
SCIENCE
WEEK

www.earthsciweek.org

. 5DG 12: RESPONSIELE
CONSUMPTION AND PRODUCTION
Ningde, China—The largest fithium-lon battery manufacturing plant uses
raw materials sourced from northern China, the Democratic Republic of the
Congo, Chile, and Australia to preduce rechargeable batteries. Recycling of
lithium-ion batteries reduces the need for new raw materials.
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50G 13: CLIMATE ACTION

Hokkaido, Japan — Natural and artificial wetlands used

as rice farms could help combat climate change by

Increasing biodiversity and providing material for

bisfuel, Altough urbanization and modermization

of farming technigues may Impact the futwne of
rikce fanms,

Wi
o

M | DG 14: LIFE BELOW WATER
Iles Medes, Spain — The Marine Ecosysten Res-
togation in Changing European Seas (IMERCES)
Project works 1o reslone marine ecosystems and
populations that have been negatively impacted by
human activity. Bles Medes houses 9 of the 128 MERCES
project sites across 12 European countries.

! SDG 15: LIFE ON LAND

Kinshasa, Democratic Republic of the Congo — Environmental “hot spots”
within tropical forests affected by deforestation are identified using quan-
titat ive and spatial data. Actions are belng taken to reduce the destmuction.
Mitigation efforts are also taking place in Brazil and Indonesia,

After reviewing these initiatives, think about additional
ways the geocsciences can support these SDGs and others
shown below.
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26,000 in 2021
2020 lowa Land Values > N
ohnson Co.

Lyon Osceola Howard Allamakee
10,028 9,256
6,965 5,378
Sioux O'Brien
10,549 10,656 | State Average

$7,559

2021
Black Hawk $9’ 751

Hamilton Grundy 9,179 per acre
9,200 9,335 9,198 9,247
|

Monona Story

9,139

Clayton

Plymouth Cherokee  Buena Vista
9,452 | 9,023 9,361

|
Sac Calhoun

Marion

6,754

Madison

Clarke Monroe Wapello Jefferson
6,042 | 4,966 | 5,055 | 4,382 | 4,061 5,069 | 5,522 | 5,611 6.663

Page Taylor Ringgold Decatur Wayne Appanoose | Davis Van Buren
4459 | 3,849 | 4,110 | 3,891 4,921 5,260

Dollar Values

|| $5,000 or less

[OWA STATE ] $5,000-$7,000
Center fg\gﬁgl UNIVERSITY I $7,000-$8,000

and Rural Development Extension and Outreach I $8,000-$9,000
B $9,000 or more




_and values - What makes
and cheap vs. expensive?




Native American
Perspective on land

* Native Americans believed land
belonged to the community, not to
individuals. They didn't own land the
ways homesteaders conceived of
ownership.

* This <_:0nceptua| difference raised . Provided that any adult citizen, or intended
conflicts between settlers and Native citizen, who had never borne arms against the

Americans. The 1862 Homestead Act U.-S. government could claim 160 acres of

- : surveyed government land. Claimants were
increased the number of people in required to live on and “improve” their plot by

the western United States. cultivating the land.
1862 = 160 acres in Grundy Co. — Given for ‘free’

160 years
2022 =160 acres S1.6 to S2.4+ million



oT has many use cases in Agriculture

The Smart
Agriculture market

is expected to

DRONES | reach $18.45 {1 BPrecision Farming
Billion in 2022, at

Health assessment, - n— |
e a CAGR of 13.8% . With loT, all data from
IFEAON, SRORMONIEHE, - Business Intelligence o different sensors is

crop spraying, planting, -
and scil and field analysis S o I:l;:iieéir e
' agricu '.c o

I-Ir '! . .-".'.

o —r

Maonitor livestock productivity and health

[ TR

temperature and
humigity

Water Management with Automated Irrigation
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Our Food System

Apply critical thinking to be wise consumers



U.S. CORN USAGE
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Low-Income Households (more than 1 mile from a grocery) Health Indicator: Obesity
| : A

12%

25%
30%
35%

Adukobesityrate,
44% by county (2008)

Health Indicator: Diabetes
‘ “‘i . | IF. s H' "'--.-.H“"' ‘

Aduk diabetes rate,
18% by county (2008)

Source: Food Environment Atlas, U.S. Depariment of Agriculture, Economic Research Service



Food security vs Food Sovereignty

* Food sovereignty is rooted in

grassroots food movements. Sopuit
Food sovereignty highlights the Eﬁ;ﬁgg;g%e;ggg%s
need for a democratic food ik o s e

system, one that involves inputs
from citizens as well as

Food

producers. Security
L . Sovereignt Y|
* Food security is concerned with the Empowging pyeop.e to  Ensuring peopiah:aty
protection and distribution of St foihoy ot oo ther i fros rorn 4

where it comes from and contamination or

existing food systems. how it is produced. ' degradation.
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Fair Trade Products

. FAIR TRADE FAIR TRADE FAIR TRADE  FAIR TRADE
“> FAIR TRADE . CERTIFIED" _ _ CERTIFIED’ CERTIFIED" CERTIFIED"

(W335 (3 (DR INGREDIENTS | COTTON J SEWING J FACTORY

https://www.fairtradecertified.org/

When you see a product with the Fair Trade Certified seal,
you can be sure it meets rigorous social, environmental,
and economic standards. That means:

» Safe working conditions

* Environmental protection
 Sustainable livelihoods

* Community Development Funds


https://www.fairtradecertified.org/products
https://www.fairtradecertified.org/

‘Organic’.... ‘Sustainable’...

SIP
GERTIFIED

Sustainability
in Practice

oY /)
& CERTIFIED Z ==\

LIVE &

CERTIFIED BIODYNAMIC®

SUSTAINABLE NARES TR
Low Input Demeter Certified Sustainability in
Viticulture Biodynamic Practice (SIP)
& Enology (LIVE)

USDA

Certified California Certified Organic Leadership in Energy &
Sustainable Winegrowing Environmental Design (LEED)



How Thirsty Is Your Food?

Water and Food

Which milk should | choose?

Environmental impact of one glass (200ml) of different milks
Emissions (kg) Land use (sqm) Water use (L)

One head of broccoli 5.4 gallons of water

@ YYYIY

One walnut 4.9 gallons of water

One head of lettuce 3.5 gallons of water

Dairy milk

b T

HiCE m Ilk One tomato 3.3 gallons of water
Soy milk ‘ ‘
One almond 1.1 gallons of water

Oat milk

o.75 gallons of water

Almond milk

o.4 gallons of water

0 02 04 06 0O 05 10 15 0 40 80 120
Source: Poore & Nemecek (2018), Science B|B|C]

strawberry

T
One grape 0.3 gallons of water
https://www.watercalculator.org/ s o vt sk g o ety e
Wa footprints of de rm:d o pro oducts (19g6-2005)". Art: Nikiteew_Konstanting,

Asya Alexa drova, Igor Zakowski/shur tte stock; Kate WVogel/Noun Project.


https://www.watercalculator.org/

Water and Food

1 Apple 1 Cup of Coffee 1 Cup of Tea 1 Slice of Bread 1 Pork Steak
?O Liiras 1 40 Litres 35 Litreis 40 Litras .1 440 L itrees:

1 Chicken Breast 1 Hamburger 1 Besef Steak 1 Big Piece of Cheese 1 Glass of Milk

1170 e 2400 .. 4650 .- 2500 - 200 .-



Distribution of mammals on Earth

Mammal biomass is shown for the year 2015.

Wild mammals
4% global mammal biomass
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or H orﬁ = 1 million tonnes carbon (C)

80
Lwestock & pets
Cattle 62% global 'mammal biomass 60
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Humans
34% global mammal biomass

*Bar-On et al. (2018) provide est
Pets have been added as an
I ]

imates of livestock only, withou
additional category based on calcu
| . (2 0.1 tin La
OurWorldinData.org - Research and data to make prog izain

Pigs Camels Asses Pets®
12% <1% <1%  <1%

t estimates of mamm
lations from estimates of ti
md (1] |

alian pets (e g. cats and dogs).

e number of pets globally and average biomass.
{ | n Proje

ir gest probleme CC-BY by il il I

0
1908

* https://ourworldindata.org

Chicken v

1930

1950

1990



https://ourworldindata.org/
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water in the making of your gl_

ttakes approximatety 1 ;000

gallons of water to pmtimﬂ'heluia

pound of cotton it takes to make a
inale T-Shirt

ten sy’ ;500

gallons of water to produce the 1.5
pounds of cotton it takes o make a

pair of jeans.

ttakes approxmatety 25 0 00

gﬂimmdmh‘tnpmtﬁmﬂufme

=

Not saying you shouldn’t buy clothes.

We all need bo stay clothed of course. But you could look into
purchasing second hand or even water efficient clothing! This is
somewhat of a drasfic life change so why not fry and conserve
the small amount of water we have in an easier way?

Become aware.

Awareness is the first step. Leam about water usage in the home
and around the community. Measure the amount of water you
use in a single day. Research how much water is used in objects
of your everyday life.

Aware those around you.

Spreading this knowledge to friends and family s nexi. How
much water do they use each day? If more people know about
water usage, people will change their behavior.

Conserve.

Check pipes for leaks. Shorten showers. Tumn off the faucet
while brushing your teeth. These are all ways to conserve water.

The hidden water usage in food, clothing and matenal production
is exirermely consumptive, yet this water use is invisible. Water is
a limited resource. It is the next oil. Become intelligent about
water.



ENVIRONMENTAL COSTS
WATER

It takes 3x the amount of water
to produce one bottle of water

,,'___'31-."'\{21""" v .:. __%-_:'.'..' | n :_--‘_‘- C G 2
;R & & ' 5 ounces CO2 produced for

every 1 ounce of PET

OIL

1/4 bottle full of oil is used to fill,
transport, cool, and dispose of
1 bottle

RETAILER MARK UP 30%+

Resulting in 15-20% proftits...for a bottle often with|a product cost of less than $50.00001



Palm oil

https://www.worldwildlife.org/pages/which-everyday-products-contain-palm-oil

H[]W 10 AV[]ID PR[]DUCTS WITH

PALM OIL

@ Including Your Favorite Brands

= l-W\ﬂ’.%EB‘

GREENGLOBALTRAVEL.COM


https://www.worldwildlife.org/pages/which-everyday-products-contain-palm-oil

Number and Percentage of U.S. Population with Diagnosed Diabetes,

HCFS P 1958-2015

8 25
71 Percentage with Diabetes I

] + 20
6 1 ——Number with Diabetes -

e

Percentage with Diabetes

-
Number with Diabetes (Millions)

o ++-+-+-++t+++t++++t+t+t+++t+t++t++ -+ttt 0

1958 61 64 67 70 73 76 79 82 85 88 91 94 97 00 03 06 09 12 15

Year

CDC's Division of Diabetes Translation. United States Diabetes Surveillance System
available at http://www.cdc.qgov/diabetes/data







6% of global ereenhouse gas emissions come
from food losses and dete

Emissions from food that is never eaten

accounts for 6% of total emissions

| ]
| 1

Lost in Consumer
supply chains waste

Food production is respony

MNote: One-quarter of food emissions comes from food that is never eaten: 15% of f
Data source: Joseph Poore & Thomas Nemecek (2018). Reducing fooc
OurWorldinData.org - Research and data to make progress against tf

https://www.theguardian.com/environment/2016/jul/13/us-

https://ourworldindata.org/food-waste-emissions food-waste-ugly-fruit-vegetables-perfect



https://ourworldindata.org/food-waste-emissions
https://www.theguardian.com/environment/2016/jul/13/us-food-waste-ugly-fruit-vegetables-perfect

ast Food

Cheap and quick.

Unhealthy processed
ingredients.

Purchased on the go without

: Embraces the preparation
Eaten ina hurry. and cooking of the meal.



More about Ag.

* Antibiotics * Community supported
agriculture (CSA)

*New agriculture
* Lettuce in NJ
* Marijuana in CO

Hormones

*Genetically modified
organisms (GMO)
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