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Legacy - Education

Enhancing hydrologic literacy by:

e Impacting student actions and decision-
making through improved knowledge of
regional water cycling & water resource
Issues;

e Producing a diverse generation of water
professionals, students and faculty who
approach water issues from a multi-
disciplinary, basin scale perspective; and

e Improving communication between water
professionals and stakeholders.
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Arizona Water Issues

e Hydrologic Literacy
- Watersheds
— Water law/ Water markets
— Water issues
— Water resource mgmt.

e GenEd core for non-sci majors
— 60 students; 8 groups
— No lab, 75 min

e Innovations: DSS models

- Teach complex and inter-
related concepts while
keeping model details
hidden
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Pre-Retireament Damand 89,79 kafy Farmer Profit 2.99 Million$/yr
Post-Ratirament Demand 89.79 kafy Total Retirement Costs £0.00
Total New Demand 89.79 kafy Total Farmer Income £0.00
Tatal Effluent Desired 0.00 kafy Note: It would not be practical for all agriculture
acreage to be connected to the reclaim system
Tatal Effluent Used 0.00 kafy because some farms are far away from the water
system. For this reason, itis limited to 50%
Agnculture Recharge 14.37 kafy Also, lettuce is a high water-content food crop
- and cannot use reclaimed water,
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Water Plan 2030 — conceptual model
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USPP Decision Support Model

« Evaluate impact of
alternative water transfer
scenarios or water
conservation / recharge
measures

(1) define timing and
magnitude through
interface pages

(2) DSS computes the
magnitude and spatial
distribution of pumping
and recharge.
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Water Trading Experiment

UNM Water Banking Experiments

You and the other participants in the experiment will be buying and selling
water from different, fixed locations on a river. Different types of users are
represented on the river. This river is structured as follows:

Your location on the river is marked by the red X and you are

Farmer 2

The distributions of other water users at other locations along the river are
designated. The river is divided into six sections called "reaches” The river
flows from top to bottom, starting at the top with “reach 1" going to
“reach 6". Notice that some participants may be above or "upstream"
from you while others may be below, or "downstream" from your position.
Uses of the water include:

emironmanat Y i

Urban consumptions a

Native American farming %

Notice that you are in REACH 2

J @Pnsv NEXT ()
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Water Trading Experiment

UNM Water Banking Experiments
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In this example Pecan Farmer 2
decides to submit a bid to buy
water in month 1. This is done
by first clicking on the buy
button located in the month 1
column and the Pecan Farmer 2
row.

You are Pecan Farmer 2 on Reach 3

Growing Season 1 Month 1
initial Water Allocation  1.75 AF
Water Acquired  +0.00 AF
Curent Water Balance  1.75 AF
Trading Cash Available $10.00
[Water Balance Value]

Trade Type: Buy water

Round Destination: 233

Units: 100 v AF

Price: $ 5

Cost of water per AF: $5.00/AF
Cancel Submit

TIME LEFT THIS MONTH: 03:32

Month 2 Month 3 Month 4
Forecast! Forecast Forecas!
+ 324 AF + 3.24 AF £+ 3.24 AF
+0.00 AF +0.00 AF +0.00 AF

A box pops up where Pecan
Farmer 2 enters an amount of

1 AF at a price of $5. The com-
puter automatically calculates a
price of $5 an acre foot for this
transaction. Pecan Farmer 2
then clicks on the submit button
to place this bid on the trading
interface.

BUY
WATER

Pecan Farmer 2

SEW
WATER

BUY
WATER

[ SELL

BuUY SEW
WATER WATER WATER

BUY SEW
WATER WATER

Cash Farmer 4 4

Cash Farmer 5 5§

Environmental 6

PROCESS and EXAMPLES

There are four ways to make
a trade:

Example 1: Your bid can
be accepted by a seller

2. Your offer can be accepted
by a buyer

3. You can accept a buyers
bid

4. You can accept a sellers
offer

page 22
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Welcome to SAHRA Scenario Development!
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Scenario Development -
5-Phase Plan

What is a Scenario?

— IPCC definition:

" A scenario is a coherent, internally consistent
and plausible description of a possible future
state of the world. It is not a forecast; rather,
each scenario is one alternative image of how
the future can unfold.”

B Scientists
[ Stakeholders
[ Scientists and Stakeholders
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AHIS - AZ Hydrologic Information System

Water Related Data Inventory and Access System

PHASE | PHASE II PHASE llI PHASE IV
ESTABLISH DATA INVENTORY INVENTORY DATA
RELATIONSHIP W/ CATALOG QUERY CONNECTIVITY
DATA PROVIDERS [metadata only] [provide links and TO APPLICATIONS

downloads for
available data]

AWI-HIS GEON

Data CLEANER
Inventory m hama ECOGRID
and Access NEON
System

“cyberinfrastructure” SUMMARY: Essential to integrate with larger network

10
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AZ Hydrologic Information System

center
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Arizona Wells

ARIZONAWELLS

ARIZONAWELLS

TIME (Years)

5] WELLSS55 (USGS| ADEQ )

1992 CGeneral | Wtr. Level | Meas. Point | Remark | Const. |Owner | Lift/Pump | Logs | Other ID |

Well ID:321422111000801 General
Total Measurements:23 vllcwsI site
First Measurement:01/18/1981

Last Measurement: 12/01/2005 SitelType

Reliability
Topo Setting

DEPTH (it.)
ALTITUDE (ft.)

99 %00
f © 0 -

W-WELL Meridian
C-FIELD CHECKED
V-VALLEY FLAT Source

G-GILA AND SALT RIVER

USGS-UNITED STATES GEOLOGICAL SURVEY
024000

DEC- Lat/Lon
at

“““tw-_, Quad name  CAT MOUNTAIN  Map Scale
RSS!
DMS- Lat/Lon
Depth to water of well 321422111000201 Deg
at 32
on 111
Lat/Lon Accuracy 2-TWO SECONDS

32.238333

Min Sec
14 18.0
o] 5.0

Lat/Lon Method -

Lon -111.001389

VlAltitude
| |Altitude

2325.0 Method

M-MAP Alt Accuracy 005

Basin/Location
USGS Basin
Sub Basin
ADWR Basin

: : t State
USGS-GWSI L ¢ S s B0 | County

| |cadastral

ADWR-Wells55

USC-UPPER SANTA CRUZ BASIN

TUC-TUCSON AMA

USC-UPPER SANTA CRUZ

AZ-ARIZONA
19-PIMA
D(14-13)03 DCB

TORLIT 0 i
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Rainlog.org: volunteer Data Collection

s Wnks  inthe media  map of 1ain logger s ‘now’ RamMapper

Potential users for these R -

e 2 - "iFha & T =T
~—"“£’gp'," :?’ )‘3'1‘: | Map | Satelit= | tiybrra |8 Tucson
v R f
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o H?ﬂl,,ﬂi._ v o M 7. 00 ’ . Select a report type:
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e drought monitors SR, etk

» master watershed stewards | | G Gl TGRSR

1 1 1 gtt 02 = ' ._ 3 ;_'_\_‘ 00! 2 |899L$@
» irrigation schedulers dE -
 weather reporters o
e water educators

» invasive species eradicators | | & & g

#.1 Buy a Tru-Chek gauge
| | hereat Rainlog org

t—{‘ Need a rain gauge?

& SAHRA (pxrinsion” A
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SAHRA GeoData Database
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SAHRA Hydroarchive
KSS% SAHRA Hydroarchive Lol Wy

search software [

mainjpagel advancedisearch s submit

Instructions: Welcome to SAHRA's Hydroarchive.
To see the archive, simply select a category in this Click here to read more about this Hydroarchive Site and for
animation or do an advanced search: awelcome message from Jim Shuttleworth, Director of
SAHRA.

+Jan 26, 2004 - Read atticle from Hydrological Processes
about this Hydroarchive.

Vlew all

Ralmll-l!unoﬂ >
ODFI.OW padugs
Sub-surface >

rar

www.Ssahra.arizona.edu/software/
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Watershed Visualization

e Finally Complete!

e NSF GeoEd funding $260k

e Verde Basin Focus

e Products: DVD and Web site

e Primary Questions

What does a watershed look
like?
What is a watershed (WS)?

Where does water in a WS
come from? (water cycle)

How does GW recharge
occur?

How does runoff become a
river?

\Sbﬁ SAHRA
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WS Viz: Recharge & Infiltration

)

/!

Balance between
realism &
conceptual process

nce and Technology Center
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Personnel Considerations

e Associate Directors of KT and Edu
— Gary Woodard & Jim Washburne

e Editors
- Betsy Woodhouse, Erika Noebel, Louise Shaler

e Database managers/developers
— Matt Garcia, Matej Durcik

e Database/Web programming
- Ramon Vazquez

e Graphic Artist
— Shiloe Fontes

e Web development & Support
— Cindy Grooms
— Louise McDermott

%SS SAHRA @ An NSF Science and Technology Center
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EarthBuzz

e Collaboration with
NCED & SMM & 5
STC's

e Focus is man’s
effect on the
planet -
Anthropocene era

e Product:
- Kiosk / Web site
— Ask a scientist
- Blogs
— Backaround

§ SAHRA @ An NSF Science and Technology Center
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Scientific Literacy Initiatives

e Ocean literacy is an Earth science literacy
understanding of the ocean’s e Big ideas- Earth is:

influence on you—and your 3) a complex system of

influence on the ocean. , .
_ interactions between rock,
An ocean-literate person: water, air and life.

e understands the Essential 4) continuously changing
Principles and Fundamental

Concepts about the 5) Earth 1s the water planet
functioning of the ocean; « Water is essential for life
e can communicate about the « Water’s unique physical and
ocean in a meaningful way; chemical properties are
and essential to the dynamics of all
e is able to make informed and Earth’s systems
responsible decisions « Earth’s water cycles between
regarding the ocean and its atmo, lakes, ice, aquifers ...
resources. « Water shapes landscapes
COSEE

www.earthscienceliteracy.org
§ SAHRA ‘@ An NSF Science and Technology Center
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Water Plan 2030 — User interface
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NOTE: If you overrode the default crops (on the Customization Page), please go to:  Agriculture Override Streamflow
Acres % Acres | % Acres vl Upstream Floy
Usin Retired ’ Downstream Flow
Alfalfa Lettuce Cotton Wheat R dg_ 2L
' .. o | a0
acres acres 100+
ST 1,200 il 5,500+ » ¢ 1,000+
20,0004 S0 204
3,500+ 1,100 5
1,000 19,0004 5,000 4 80T 750 4
40
,000+ 70+
3,000 4 200 18,000 4,500+ 2
800 17,000+ Ej 60+ 500+
25004 | 700 16,000+ 4,000 1 20 so+ /
600 15,000+ <2 40+ 2501 VAR
AL y A YA A~
LRI 990 14,000 o0 ig a0+ bAoA~ N
400 0 : : + } :
1,500+ 300 29000 T: $.000:, 10 20T 1/1/2005  1/1/2015  1/1/2025
0 12,0004 Sistia 5 10+
1,000 4 100 11,0002y 0 0-
'y Il dL 'y Aquifer Volume
kaf
2,500 acres 200 acres 12,100 acres 4,200 acres 0% 0% 20,000 4+
; - 17,500+
Total Water Demand* 89.79 kafy Farmer Profit 2.99 Million$/yr s
15,000+
Total New Demand 89.79 kafy Total Retirement Costs 0.0 Milliong
2 12,500 +
Total Effluent Used 0.00 kafy Total Farmer Income 74.6 Million$
Total Effluen ired** ¥ 10,000+
pRalEMdet Dasind 0:0Q katy Note: It would not be practical for all agriculture
acreage to be connected to the reclaim system 7,500 +
Agriculturg Recharge 1437 kafy because some farms are far away from the
reclaimed water system. For this reason, itis S ; A P : 7
*Total Water Demand is the demand after limited to S0%. Also, lettuce is a high water- "1/1/2008 = 1/1/2015  1/1/2025
acreage has been retired. **Total Effluent content food crop and cannot use recaimed
Used may be less than Desired if not enough water; reclaimed water will be divided between
efffluent is available. the other three crops. 2 i Dag

» \ »
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= )i -
R
e
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Water Plan 2030 — Goal: Safe Yield

" Powersim Studio Presentation mode

T BEHE & 2 r v & - |Englsh (United States)  v| I 100% v @ -
Water Budget

Streamflow

Upstream Flow

New Demand |Reclaim Demand |Return to WWTP | Recharge Downstream Flow

Residential | 85.79 kafy 1.08 kafy 62.05 kafy 1.08 kafy

An example of a

Turf 0.00 kafy

28.23 kafy

0.00 kafy

1.41 kafy

Agriculture

28.79 kafy

15.26 kafy

0.00 kafy

7.05 kafy

Industry

76.23 kafy

N/A

51.83 kafy

1.14 kafy

MOTE: Although industrial use of reclaim water is not an
option in this model, it is a potential use for cooling

region meeting
safe yield.
Extraction does
not exceed total
recharge, also

towers and other industrial processes, 1/2/2005 T 111/'2015 T 1/1‘{'2025 kIlOWIl as
renewable
. roundwater. The
Aquifer Balance i ifer Vol
Available Supply Actual Use quifer volume

Surface Water

130.00 cfs

52.00 cfs

Renewable Ground Water

64.78 kafy

18.17 kafy

Imported Water

135.00 kafy

135.00 kafy

Reclaimed Water

Q\—54-..Eu§-J<af\f

54 66kafy

Reservoir Diversions

0.00 kafy

0.00 kafy

Tribal Water Purchases

N/A

0.00 kafy

NOTE: Available surface water is defined as after the instream
flow requirement has been met. Available reclaimed water is
defined as available after stream return requirement, if any,

has been met.

— total recharge (kafy)
— Extraction Rate (kafy)

graph in this case
would actually be
slowly rising.
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Web Site: www.azrivers.org

JN THE UNIVERSITY OF ARIZONA

Arizona Rivers

Mission:

to faciiitate coliaborations between teachers/students and scientists'watershed
managers to promote long-termn research and monitoring of nparian environments
InAnzona.

Goals:

e Promote education, monitoring, research and conservation related to Arizona's rivers and
riparian habitats.

e Facilitate collaborations hetween studentsiteachers, citizen scientists and water
professionals who study our rivers.

e Build effective networks of watershed-based mentors to support student and classroom
research and education about rivers and riparian areas.

e Encourage the use of hest practices related to watershed/riparian conservation and
management.

High School
Riparian Research
Experience

How to getinvolved:

Arizona Rivers, is looking for teachers, students, citizen scientists, and student organizations
(scouts, 4-H, FFA, science clubs, etc.) who are interested in partnering with volunteer river
monitors and local watershed expenrts to:

Summer 2008 - Success!

RRE 2008 summary

APPLICATION

Program Overview
(pdf)

General Schedule
{pdf)
Student Application
(pdf)
Camp Needs
(pdf)
Camp Rules
{pdf)
PARENTAL FORMS

Ciald Manaant




Arizona Rivers

Student and Volunteer
Monitoring of Arizona Rivers
and Riparian Areas

o SfAZ grant, $280k for 1 year

e Co-I's: Whitaker, Washburne
and Madden

e Sub’s: Phoenix College - Pepe,
NAU - Shannon;

e Focus: Facilitate and coordinate
training and effective
deployment of volunteer
monitors, especially schools

e Leverage:

— GLOBE database and protocols
- SAHRA water kits

PSCIENCE
FOUNDATION
== ARIZONA

@ An NSF Science and Technology Center
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2008 @ Biosphere 2!

e 18 days: Jun 15-Jul 2
2009 @ SW Academy

e 15 days: Jun 6-20
2010 @ TBD?

e 15 days: Jun 11-16

e 3 days - intensive training

e 2 days - skills devel.

e 8 days - exploring &
monitoring Arizona’s rivers

e 2 days - analysis & report

Www.azrivers.org

%SS SAHRA




Water in Arizona - TEacher Resources

e Kits for classrooms
— Water Quality
- Aquatic Life
— Watersheds
- Urban Hydrology

e Distributed in AZ, NM
e Mapped to Standards
e On-line assessment tool

e Integrated with new
programs: AZrivers, WSviz

%SS SAHRA @, An NSF Science and Technology Center
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