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NEMO* in Arizona
*Nonpoint
Education for
Municipal
Officials …

and other Land Use Decision Makers



Avanyu

The mythical
serpent that is the guardian
of the springs among the
pueblo cultures of the 
Southwest

“one who lives
in the water below the earth”

A rain and lightning deity 
who is believed to have given birth 
to the waterways, and whose voice 
is thunder
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Mapping, Project support, Decision tools -
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www.ArizonaNEMO.org
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Complexity of Landscape Processes in the West
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Watershed-Based Plans

• GIS-based hydrologic watershed
modeling

• Automated Geospatial 
Watershed Assessment  – AGWA –
hydrologic model parameterization and 
results visualization

• Fuzzy Logic knowledge-based 
decision

support tools



Forest
Oak Woodlands
Mesquite Woodlands
Grasslands
Desertscrub
Riparian
Agriculture
Urban
Water
Barren / Clouds

Land Cover

Advanced Resource Technology – ART Lab – GIS Watershed Modeling       
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Automated Geospatial Watershed Assessment - AGWA



Automated Geospatial
Watershed Assessment 

Tool (AGWA)

• Extension for ArcView 3.x

• Runs two runoff/erosion models: 
KINEROS2 & SWAT

• Model simulations identify
subwatershed areas vulnerable 
to increased sedimentation and 
erosion due to soil and slope 
conditions as well as land use
practices across the watershed.

+

Inputs: Digital Elevation 
Models (DEMs), flow 
direction and flow 
accumulation grids.

Run the model and view 
results. 

Generate precipitation files

Parameterize the 
watershed for soils and 
land cover to determine 
model parameters.

Delineate and discretize the 
watershed, using a user-
specified outlet and 
contributing source area, 

1

2

3

4

5

www.tucson.ars.ag.gov/agwa
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Metals

• Assume sediment from abandoned mine 
sites contains elevated levels of heavy metals

• Calculate & Classify Sediment Yield 
• RUSLE / SEDMOD 

ArcInfo Workstation 

• ADEQ Water Quality Data

• GIS analysis to rank subwatershed based on 
number of mines in subwatershed & near streams

• Final ranking using Weighted Combination method 
of Fuzzy Logic for each subwatershed

http://twins.free.fr/travel/maroc/page5/images/mine de sel 5_jpg.jpg�


Metals

Sonoita Creek Subwatershed, 
for metals pollution – assumed 
to be due to abandoned
mine sites and highly mineralized
soils.  



Tailings restoration 
and riparian buffers
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Sediment

• ADEQ Sediment or Turbidity data

• GIS analysis for human use 
• Subws and near riparian

• GIS analysis of Land ownership
FMV = 0 if (% State + private <= 10)
FMV = (% State + private – 10) / 15
FMV = 1 if (% State + private >= 25)

• Calc & Classify Runoff & Erosion
• AGWA / SWAT

• Final ranking using Weighted 
Combination method of Fuzzy 
Logic for each subwatershed



Tanque Verde Creek – Rillito 
River, in the Tucson area, 
for sediment pollution derived 
from land use – increased
urbanization

Sediments
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Engineered erosion control

Riparian restoration



Organics

• ADEQ Water Quality Data for 
Nitrogen, pH, E. coli, DO

• GIS Analysis of Land Use
• Grazing

• GIS Analysis of Human Use 
• Subws and near riparian

• Final ranking using Weighted
Combination method of Fuzzy
Logic for each subwatershed
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http://images.google.com/imgres?imgurl=http://www.imperial.cc.ca.us/birds/c-goose.jpg&imgrefurl=http://www.imperial.cc.ca.us/birds/c-goose.htm&h=222&w=220&sz=6&tbnid=94s90JcgBXcJ:&tbnh=101&tbnw=101&start=10&prev=/images%3Fq%3Dcanada%2Bgoose%26hl%3Den%26lr%3D%26sa%3DG�
http://images.google.com/imgres?imgurl=http://members.aol.com/djadamson2/toilet.jpg&imgrefurl=http://www.slushfactory.com/forums/showthread.php%3Fthreadid%3D2904%26goto%3Dnewpost&h=300&w=275&sz=8&tbnid=IF7EFRqppT0J:&tbnh=110&tbnw=101&start=1&prev=/images%3Fq%3Dtoilet%26hl%3Den%26lr%3D%26sa%3DG�
http://images.google.com/imgres?imgurl=http://www.harunyahya.com/fr/verite_pour_les_enfants/pictures/wallpaper1024/racoon.jpg&imgrefurl=http://www.harunyahya.com/fr/verite_pour_les_enfants/pictures.html&h=768&w=1024&sz=104&tbnid=Zo7PDBjWMWMJ:&tbnh=112&tbnw=149&start=28&prev=/images%3Fq%3Dracoon%26start%3D20%26hl%3Den%26lr%3D%26sa%3DN�


Organics,
and Nutrients!

Potrero Creek Subwatershed 
and also Agua Verde Creek / 
Pantano Wash, 
for organics pollution due to 
discharge of wastewater
and livestock grazing.



Livestock exclusion fencing, riparian buffers, 
repair of failing septic systems



Selenium

• ADEQ Water Quality Data

• GIS Analysis of Land Use
• Agriculture

• Final ranking using 
Weighted Combination 
method of Fuzzy Logic for 
each subwatershed



Selenium

Selenium due
to elevated naturally 
occurring selenium and
agricultural practices.   



Mechanized  irrigation 
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351 miles assumed
by ADEQ

91 miles mapped over 
the study period.
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25 miles of flow
downstream from the

City of Nogales International
Wastewater Treatment

Plant

Arizona Water Institute
AWI

Treated Wastewater
Stream Discharge

Locations and Stream
Lengths



Thank You!

www.ArizonaNEMO.org

Yes, I have 
a question
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