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Collaborative Modeling in the
S okane River Basin
A ,Melame Thornton
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Why Models?

MODELS AS A PLATFORM FOR
DIALOGUES

Learning tool
Decision support tool t,;,’, > -_
Explore future scenaﬂ ]
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Climate change

Reservoir

Temperature Hydrology management

Ecosystemj Streamfiow
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Markets and
Agricultural regulation
practices

Institutional Change



Collaborative Modeling Process

Individual conversations
with many water

. ]
resource professionals ==

Brings stakeholders {
together

DISCUSS Water ISSH&§ ]




Collaborative Modeling Process

Can address resource management

challenges AR
Stakeholders integrate differin
perspectives and intere L

Participants build a sharéd‘ilanguag o
identify areas of ag;eement and:"\ s
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Collaborative Modeling: OASIS

Working with HydroLogics Inc (Dan Sheer)
Water Management Issues %ge‘i" 2
— Analysis
— Planning
— Conflict resolution =~
OAS'S ,‘ ~ ;;a?:- ks \

. —
,_x 4
A

{\" Wﬁ"{:-’-\‘% " . , f" I
1ll‘l!P=.' L e, g W D .

e I T AN %ﬂaj % e PaA B Jo .

' o o 7. . -8 T Is

= vy
: .
3
-
- 3 -
.

-~
- .

_c_' ‘ i

R ‘If \ HYDOLOGICS
. -" . http:// Ry glcs net/oasis
#35) e -*“ w» 3

v )"
T v
L

‘1-. 3
1. -4 ::? b(k .
b . P .- N "

e e

35 ,"‘ o
_NE 2 AN - s B



Interface: Version:0




OASIS

Model of hydrology
Built upon robust dataset oy
— Tested and vetted m
Analyzes information =&
Determines water flow tlme 1ab|es

— Impacts on future Water avallablllty -
What if scenarlos.."“ '

.‘*n"

What will have

o, _ the most

What if the \Nhatﬁpununng 4 beneficial use of
climate doubled in unused water

changed?

Washington? "L allocations? _
ldaho? | S R — '




Why OASIS?

Used on 20% of nationf_s
water supply A
- It is capable of moﬂellng
virtually any Watér Syste

I . "4 .
./, " -
I t e WOrI % '." ““ ,
I I ’ .0 D e o g
,’r " E N R IR e O -4
A - . - - I -
AR e Y ~
. » " B - .
r n - .

.J.! f. _‘9

o

large & nd ‘
\gk a\, ,\

~
-

’ v

¢ . * it " " - g o .\

w0 X3 < o “ 1‘ C-‘O‘."‘.‘ 5
< ... ‘:..‘ﬁ' ' .t . s " " .':‘ . N . l “ "“f.*' b_ .- .- .




Performance Measure (PM)

It's a way to compare alternatives for one or

more management objectives AT
¥y s . S AN
Facilitates in distinguishing “betters« 3 ‘Se

Water resource problems are mu o
Some possible PM SURENS
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Performance Metrics Example

Lake Okeechobee Stage
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Performance Measures: First Attempt

Wading Bird Value
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Performance Measures Revised

Wading Bird Nesting

(good years have no stage rev Feb-May)
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Collaborative Modeling Value:
The Value of Research

- Value added research that benefits the publlc

* Provides opportunity for dlscussm J8K: nd:
collaboratlon | ey




Stakeholder Workshops:
Tentative Plan:

Summer (June/July): g
— Model vetting process
— Model ready to S|mTate

a*r’
- Early Fall
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A little background:
Spokane

Annual Average
Daily Use (GPD)
<450

451 - 550
551 - 650

B 651 -750
y I -~ 750

usage reported in Table 10
of the Spokane County
Water Demand Forecast
Model Report.

City of Spokane
Carnh

Kate Tillotson
Aug. 27,2012
UTM Zone 11N
NAD 83




Annual Average Use per Census Block

A little e

background:
Whitworth

Water District

8 Daily Use (gpd)
- A

<450

: Y Eal S A0 _, 451 - 550
e At Sl ST T e N 551 - 650

Xy o . T g o ! - 651 - 750
Kate Tillotson u@

March 13, 2013 ?
UTM Zone 11N )
12 Kilometers NAD 83 “ :

8 Miles



Struggles

* Spatial scale — what Is a meaningful area
or unit of measure? RE
- Controlling for variables TN

— Things | can control for: sumt
acreage (|rr|gable area)v,. - '-i'lg;s"-*.\,

— Things | can with a survey: education,
income, awareness);ta’f_re:gwnal water iss

- Data Collet-:tlen —*; ‘f't‘_“-iS ame .ﬂ- . -

. - o



Spatial Scale

Water use by parcel Water use by census block
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Variables

" 'A

Behavior SOCIO economLc v
— Timing of lawn ,
watering v 1
.t;,( A -_

— Length of watering

4}'5 : a ‘»\
— Gardens vs. Iawn§“,"- " Ay

Waterlng sys’g AS: ~ S



Variables

Variable Relationship Reasoning Sources
with water
demand

Income -Can afford higher bills Corbella and Pujol,

- Luxuries (pools, large  2009; Hoffman et al,

lots/big lawns in-ground  2006; Ardensen, 2008;

irrigation) Hoffman and
Worthington, 2008;
Franczyk and Chang,
2009; Russell and

Fielding, 2010

-Can afford new water-  Corbella and Pujol,
conserving 2009; Hoffman et al,

- appliances/irrigation 2006; Ardensen, 2008
systems :
- Acts as education .
proxy and higher ‘;
education tends to show va
lower use - &‘

T '".("“ i 3 ' -..'- : i '-w_ . : L
e T e T TN




Variables

Variable Relationship  Reasoning Sources
with water
demand

Age - Young children and retirees  Anderson,

use more water 2008; Arbués et
+ - Retirees have time to al, 2003;
maintain gardens, spray down House-Peters et
sidewalks, water lawns al, 2010
-Working age people have Nauges and
less time to less time to water Thomas, 2000;
lawns Shove, 2003;
_ - Retirees may have more Binet et al,
water conserving behaviors 2006; Nauges _
- Lower incomes of retirees and Reynaud, “",
may make them more 2001 WG

vulnerable to high bills

W
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Variable

Neighborhood
Norms

Variables

Relationship
with water
demand

Reasoning

-Internalized sense of
neighborhood expectations
-Observed watering habit of
neighbors

-Perception that neighbors
aren’t saving water means
they don’t need to either

-Internalized sense of
neighborhood expectations
-Observed watering habit of
neighbors

Sources

Dorsey, 2010;
lverson
Nassauer et
al, 20009;
Zmyslony and
Gagnon, 2000

Corral-
Verdugo et al,
2002; Kurz,
2002; House-
Peters et al,
2010




Variables

- |dentify different audiences based on
awareness of issues and their rqlgﬁqgshlp
to nature | A

— Situation theory‘;».,.-f :




Survey

Method choices: Physical cover Iettér that
sends part|CIpants to an electroq\ xsurvey
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Questions the came out of the literature

Habits N
—Lawn use S TR N N




Billing comprehension

Do you understand the structure of your water bill? Y/N

Do you know the cost of water from your water provider? Y/N

Strongly Somewhat Unsure Somewhat  Strongly

Disagree Disagree Agree Agree
Is your water bill easy to 1 2 4 5
understand?

Select the rate structure that best describes the one used by your water provider:
Graduated block pricing — customer's water usage is divided into several blocks
so that the price paid for the additional unit of water increases as a resident's
water usage increases from one block to the next. (For example, you might pay
$10/unit up to 100 units. But if you use 101 — 200 units you pay $12/unit and if
you use 201 — 300 units you pay $15/unit.)

Flat rate structure — users are billed the same rate every month regardless of
amount of water used. (For example, each bill is $50 and it does not increase if
more water is used and does not decrease if water is saved.)

Uniform rate structure — customers pay the same price for every unit of water
that they use. The unit price of water does not change based on how much water
you use. (For example, when buying gasoline you pay the same amount per
gallon whether you fill your tank completely or put in just a few gallons.)

Declining block rate structure — a consumer pays less per additional unit of
water as usage increases. (For example, you might pay $15/unit up to 100 units.
But if you use 101 — 200 units you pay $12/unit and if you use 201 — 300 units
you pay $10/unit.)

Not sure




Neighborhood Norms

Cultural/Neighborhood Norms
Do you belong to a neighborhood association? Y/N

If yes, does your neighborhood association have requirements for lawn maintenance?

Y/N

For the following statement indicate how strongly you disagree or agree.

Strongly Somewhat Unsure Somewhat  Strongly
Disagree Disagree oree Agree

Having a green lawn is

important to me.

Having a green lawn is

important to my

neighbors/my

neighborhood.

For the following statement indicate how strongly you disagree or agree.

Strongly Somewhat Unsure Somewhat Strongly
Disagree Disagree Agree Agree

Compared to my

neighbors, I put more

effort into my lawn.

Compared to my

neighbors, I use more

water on my lawn.




Relationship
with local
environment

.
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Relationship with local environment
For the following statements indicate how strongly you disagree or agree with each scenario.

Information Processing

The following issue is a serious problem for this area:
Information Seeking

I would like to better understand the following issues:
Constraint Recognition

I can personally do something about the following issue:

Strongly Somewhat Unsure Somewhat  Strongly
Disagree Disagree Agree Agree

Low water level or no 1 2 4 5
water in the Little
Spokane River or
Spokane River

My land use and its role
in Little Spokane River or
Spokane River quality

Fertilizer in the Little
Spokane River or

Spokane River and its
impact on fish habitat

How changes in
precipitation might
impact the uses of the
Little Spokane River or
Spokane River

Environmental
regulations for Little
Spokane River or
Spokane River
management
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Willingness to change behaviors

How willing or unwilling would you be to take each of the following actions in the future if you

knew they would improve river levels?
Don’t know Unwilling Somewhat Quite Very

willing willing willing

Planting native or drought- 3 4 5
resistant vegetation
Reducing indoor water use 4

Reducing outdoor water use

Changing lawn watering
habits




New Ecological Paradigm

Perceptions of Nature
I personally feel that...

Strongly Somewhat Unsure Somewhat  Strongly
Disagree Disagree Agree Agree

Humans have the right to 1 2 4 5

modify the natural

environment to suit their

needs

Humans are severely

abusing the planet

Plants and animals have

the same rights as

humans to exist

Nature is strong enough

to cope with the impact

of modern industrial

nations

Humans were meant to

rule over the rest of

nature

The balance of nature is

very delicate and easily

upset
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