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Project Goals

1. Enhance water resources decision support
modeling framework to address future

climate uncertainties

2. Increase stakeholders’ capacity to adapt
water planning and management to future
climate uncertainties

3. Establish transferability of the modeling
approach and stakeholder engagement
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MODELING FRAMEWORK

Hourly Rainfall Generator

\/

Daily Streamflow Model

Groundwater Storage Changes
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Assessment of Management
Scenarios

Downscaled
Regional Climate
Models

Transferability Workshops
1.Prescott AMA

2.Phoenix Region
3.Tucson Region
4.San Pedro Riv Basin




Used in Groundwater
Planning & Management

Milestone Workshop 2
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~ " SantaCruzAMA Goal = ¢

* To maintain a safe-yield
condition in the active
management area

* To prevent local water
\\ Yeescon un ! tables from
experiencing long term
declines

Phoenix AMA

Assured Water Supply Rules on
hold under statewide
Tucson AMA : moratorium on rule making

" | Santa Cruz AMA 1
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Land Cover Land Use

Barren Land (Rock/Sand/Clay)
Cultivated Crops

Deciduous Forest

Developed, High Intensity
Developed, Low Intensity
Developed, Medium Intensity
Developed, Open Space
Emergent Herbaceous Wetlands
Evergreen Forest
Grassland/Herbaceous
Palustrine Forested Wetland
Pasture/Hay

Shrub/Scrub 6
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~—Microbasins Highly Responsive to River

Santa Cruz River at USGS Gage 09480500 Nogales
Well 55-803465 D-24-15 6aad Kino Springs Microbasin
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Figure 3-D. Hydrograph showing Seasonal Character of Microbasin Water Levels in the Kino Springs
Microbasin and Response to Flow in the Santa Cruz River.

Arizona Department of Water Resources Demand and Supply Assessment 1985-2025 Santa Cruz Active Management Area, July 2012 (DRAFT) 7]
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Global
Circulation
Models

Regional
Mesoscale
Models

Watershed
Hydrologic
Models

General climatology patterns ocean-land

Pacific sea surface temperature and relations
to SW climatology

Trade wind, atmospheric rivers etc.

General climatology of temperature and precip.

Spatial distribution of climatological variables
due to terrain and microclimate

Special regional features

Summer rainfall, snow

Regional prevalent synoptic conditions

Developed using local high resolution data
Further refinement of microclimate features
Interaction — surface —Groundwater
Feedback with management decision




 Dynamic (WRF) downscaling

e A2 emission scenario

No._ Regional Model

Max Planck Institute (MPI) A 35km2 6 h,

Hadley center (HADCAM3)

North American Regional
Climate Change Assessment
Program [NARCCAP]

/A 1950-2100

50km?, 3 h,
1970-2000
2040-2070
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-~ RainfallGenerator

Winter / Summer

* Generates rainfall for likely precipitation events
* Developed from Hourly precipitation data

* 100 realizations

* Each realization is 60-year of hourly rainfall

Wet Medium Dry

Nogales Rain Gauge 1949-2010

. . SUMMER WINTER
Inter-arrival time of clusters 700 . 800 .
600 - 700}
i c 500 | atl)
(@)
. % 500+
Duration of clusters 8 wo
E 400}
£

300 -

¢ 200 -

300+

200|
Chance for hour rainfall \ o o f oo
: 0O 20 40 60 80 0 80
-g, Years
Hourly rainfall magnitude 7

12




SUMMER

7 models projected MORE DRY

summers

* Only 2 models projected MORE

WET summers

WINTER

8 models projected MORE DRY

winters

Summer

6 models projected VIORE WET
winters
WINTER
Dry B Medium B Wet ‘
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8 Regional Climate Models
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Clear reduction in Summer

#2 Z,Z\L MPI Summer [July-September]

Higher variability in Winter

#2 A MP1 Winter [November-March]
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Rainfall Scenarios

N

Strea mflo%

Groundwater recharge

Groundwater Thresholds P
(DTW)

Modeling Framework™

Aquifer Withdrawal
Pumpage

v

Aquifer
(microbasins)
Management

schemes
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10 ft 20 ft 30 ft

Pumpage 2,000 AFY 3,000 AFY 5,000AFY
Goal:

Storage Capacity: 4,000 ac-ft 7,300 ac-ft 11,000 ac-ft

Observation 1 Regional
Climate Model

(an ensemble of 100 realizations of hourly record each extends for 62 years)

Rainfall Scenarios
Aquifer Withdrawal
Streamflow PUmipage
Groundwater rechargel /

Aquifer
Groundwater Thresholds (microbasins)
(DTW) Management

schemes
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e DTW=20 ft, Q=3,000 AFY
100 realizations each 62-Year

FUTURE
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7/ 1100-2400 AFY

Microbasins Reliability of Pumpage (Ac-ftfyr)
Microbasins Reliability of Pumpa'ge (Ac—ft/yi)

—5 & 95 Percentiles
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% Time pumpage goal is Equal or Exceeded

20 20
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* DTW=10, 20 ft and 30 ft, Q=3,000 AFY

Microbasins Reliability of Pumpage (Ac-ft/yr)

95 Percentile Estimates
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Observation 8 Regional Avg of Regional
Climate Climate Models
Models
10 ft 20 ft 30 ft
Pumpage 2,000 AFY 3,000 AFY 5,000AFY
Goal:
Storage Capacity: 4,000 ac-ft 7,300 ac-ft 11,000 ac-ft

(an ensemble of 100 realizations of hourly record each extends for 62 years)

Rainfall Scenarios
Aquifer Withdrawal
Groundwater rechargel /

Aquifer
Groundwater Thresholds (microbasins)
(DTW) Management

schemes
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Conclusions

Climate projections indicate drier summers and
increased variability in winter precipitation.

Climate projections indicate greater uncertainty
and spread of recharge deficit

The recharge is highly dependent on the water
management scheme that is applied

Stakeholder engagement from the beginning
facilitates an improved hydrologic framework and
provides feedback on considerations for
management schemes.
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Uttralight photograph of the Santa Cruz River facing northwest over the northern portion of Rio Rico. (background: Tumacacori Mountains)
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