Soil and Water Resources -
Tackling the Last Hydrologic Frontier
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My Dream

The Brown Evelution: Caring, maintaining, and creating
healthy soils — the backbone of agriculture, ecosystem
services, and environmental quality — through cultivating
land ethic, implementing comprehensive soil
conservation policy, adopting precision management,
and recycling wastes to generate new soils.

The Blue Evolution: Combating looming global
freshwater crisis and preventing water pollution to
achieve water sustainability (including water quantity,
quality, distribution, and related socioeconomics), and to
do so in ways that are environmentally sound and
economically feasible, thus requiring a combined global
coordination, regional planning, and local actions.

BLUE BEAUTY
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Total precipitation ‘ - Green water (61.1% of total precipitation*): absorbed by soil and plants,
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_ RARY : Blue water (38.8% of total precipitation*): collected in rivers, lakes, wetlands
Af\\ WD { ‘ “ and groundwater; available for withdrawal before it evaporates or reaches the ocean.
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*Figures may not add up to 100% because of rounding. Only 1.5% is directly used by people (RogerS, 2008)

Green water: Often overlooked, whose annual global flow
(~5.5 Lake Superior) matches that of all the rivers in the
world flowing to the sea, and ~90% of water consumed by
croplands worldwide is green water (Sposito, 2013).




Critical Importance of Green Water:
“Greened” lands advance & retreat across a year (NASA's Blue Marble data)
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Precision Irrigation in Agriculture

Right amount, at the Right time, in the Right place, with the Right quality (4R)
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EM/EC Data Layer Heavier Soil VRI Speed Control Rx Decreased Irrigation

= 1 Source: http://cropmetrics.com/
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Source:
WWW.Envir.se
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Climate Variability/Change 4 types of cfrougﬁt
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Precipitation deficiency High temperature, high winds, low
(amount, intensity, timing) relative humidity, greater ©
sunshine, less cloud cover 2 s
e
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Facing the Earth's Wounding Fragile Skin
& the Need to Secure the Foundation for Sustainability

So what can we do?

A move from a blue-only to a green-blue-gray
approach in land-water management

Use of water footprint (water embedded in food,
products, and services) to inform responsible
consumption and land use planning

Advancing scientific frontiers of hydropedology
(integrated soil and water sciences)

Promoting global interdisciplinary science of the
Earth’s Critical Zone (soil & water are critical)

Cultivating land-water ethic and realizing the
dream of the Brown and Blue evolutions



‘ Watershed Approach to Integrated Green-Blue-Gray I
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Hope: Discouraging production & export of
heavily water-embedded crops and goods from
water-short areas, and encouraging water-
dependent economic activities to be situated
in water-rich areas.

Challenge: Most products, exports, and trades
are driven by socioeconomic and political
factors.

5,000 5,000 Average amount of water
litres litres needed to produce
e, 4,043 3,918 : Z
' lines . 1 kilogram of food

litres
prm— — 2,975 2,853 2004

litres litres (Black & King, 2009)
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S Critical

(Guo and Lin, 2016;
Chorover et al., 2011)




Food quantity & quality
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Realizing the Dream
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1) From blue only to an 1ntegrated green blue-
| gray in managing soil and water

( 2) Use water footprint to inform responsible
consumption and land use planning '

¢ 3) Advance hydropedology frontiers

P 4) Advance global Critical Zone science

5) Cultivate land-water ethic to realize the}
dream of the Brown and Blue evolutlons

Look beneath the surface for sustamabtlttyr _ s
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