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What Does Resilience Look 
Like in the Landscape?

What do you see?





`

Climate Change, Agriculture, & Innovation



RESILIENCE 
COMES FROM 

RELATIONSHIPS

•  Ecosystem and Economics

•  Nutrition and Soil Biology

•  Water, Food, & 
Infrastructure 

•  Agriculture, Springs and 
Bore Holes

Whole Systems Integration 
for Agroecosystem Health 

and Climate Buffering 

The Relationship Between: 



 “Agricultural research  and innovation remains important to
find together with farmers site-adapted measures

for both soil fertility conservation, nutrient
replenishment, and yield increase in

general. The technologies are in principle
known; the task is determining which one fits

best into each local context.”

Findings



What is an Agroecosystem?

A biological and natural based resource system managed 
by humans for the primary purpose of producing food as 
well as other social, cultural and ecological services



Permaculture - Agroecology

An Integrated Design Science


For Agroecosystem Development
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Resilience Design is an whole systems 
ethical design process that draws from 
science, indigenous understanding and 

natural patterning



Increased use of NPK 
which is micro-nutrient 
deficient

Damage of chemical 
fertilizers to 
endomycorrhizal fungi

Lack of organic matter 
and beneficial soil 
biology

Mineral depletion in our Food is linked 
to industrial agriculture practices



Resilience
Design
Process
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These methodologies are a scaleable tool that is sensibly
applied in site specific applications to rural, peri-urban and urban 

sites of human settlement



Physical Tools For 
Resilience Tracking 

Refractometer Compass 

Soil pH Meter 

Site-Level GPS 
Water pH/TDS 



Erosion and Productivity

The productivity of some lands has 
declined by 50% due to soil erosion 

and desertification. Yield 
reduction in Africa due to soil 

erosion may range from 2 to 40%, 
with a mean loss of 8.2% for the 

continent
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- Source: http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/use/?cid=nrcs142p2_054028]



Soil is a non-renewable 
resource

Its preservation is essential for food 
security and our sustainable future

Vertical Farming, Nutrient Dense 
Foods, 

Better Use of Resources 

Site Context Specific Design to Slow, 
Spread and Infiltrate Water and 

Nutrient; Perennial Fertility 

If you get the SOIL BIOLOGY in 
balance, you don’t have to worry about 

the CHEMISTRY

Monocrop: 10:1 Calories in/out
Biointensive: 1:34 Calories in/out

Fast Carbon Pathways,
Ecosystemic Thinking, Stacking 

Functions 

Soil Structure, Mimicing Nature, 
Balance of Bacteria/Fungi for healthy 

soil structure & optimal crop yield



Former 5 acre dump site 
for neighboring high-
density, low-income 
community

Poor soil structure and 
nutrient profile

Small Farm Development - Kenya



Design process was 
initiated for the site 

Initial Resilience Design Process



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Earthworking Strategies
Slowing Entropy
Basis of Soil Building



Benefits of 
Earth Shaping���

Erosion mitigation
Water/nutrient harvesting and 
reticulation
Micro-climate creation
Perennial planting structure
Bore Hole Recharge



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Alley cropping agroforestry
system with perennials and 

annual production



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Nutrition per square meter of 
planting is nearly 10x that of 
a mono crop system 



Mulches, support species 
(nutrient fixing, etc.), 
perennial and annuals, 
earthworks, and patterning 
create soil building systems



Animal integration is 
essential for healthy and 
effective nutrient cycling. 



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Resource Identification and 
Waste integration using 

BIOGAS DIGESTERS



Three years of soil 
building and 
growth

Practical 
Application of 
Resilience Design



USAID - TOPS  
RESILIENCE 
DESIGN 
TRAININGS

•  Malawi - Nov 2015/Jan 2016

•  Zimbabwe - March 2016

•  More to Come…
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www.quailsprings.org

www.casitasvalley.com


www.permaculturedesign.us




warrenbrush@mac.com


Thank you



