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Study Area

Over 2 million people
Highly managed river
* 85% water use in Ag

Groundwater rapidly depleting

* Limited Recharge
 Salinization
Urbanization
Ag intensification
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LCLUC pressures

Water is a critical common
pool constraint for LCLUC
* Dwindling supplies
* Increasing demand

* Cities

e Agriculture

* Environmental Services

* Segmented Governance
* Two countries
* Three states
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The Stakeholders BINATIONAL
WATERS

. R hA [ o
[| nformation Level]é < es‘ijar:?versi?ef;c'eS/ TAMU Agril ife, USGS, USDA-ARS, UTEP, NMSU
/ < US Gout. >_) IBWC, USEPA, TCEQ, TWDB, Political representatives
[ Policy Level }( MX Gout. >_) CILA, CEACH, CONAGUA, IMIP, BECC/NADB
\ Commodity groups (pecan, cotton), Social justice
< NGOs ) ganizations, Environmental justice organization
: : T Water Utilities, Imigation District, USBR, Municipal utility
Operational Leveﬂ-) <Supphers/DnstnbutorD-9 districts

— Pecan Growers (large to small holding), Cotton
User Level }C Individual Users ) owers

\9 — Fort Bliss army base, Parks and golf courses, School
@rge Institutional Use@é districts, Industrial users

A Comprehensive Process for Stakeholder Identification and Engagement in Addressing Wicked Water Resources Problems
Hargrove and Heyman Land 2020, 9(4), 119; https://doi.org/10.3390/land9040119




Sclence Question

How natural and human
systems interact to influence
the LCLUC when constrained by
a critical common-pool natural
resource [water availability]
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RO1-LCLUC
data for the

region

Different combination of LandSat

imagery: 1- Pixel Level Fusion

1- Yearly median image +NDVI (8 bands) InSAR
TerraSAR
2- Stack of seasonal median image + NDVT (24 MODIS
bands) 2- Feature Level Fusion
with multi sensor type

3- Yearly median image + seasonal NDVI (11 and data streams
bands) 3- Desicion Level Fusion

using
4- Monthly median + NDVI corresponding to July SVM
& December (16 bands) Random Forest

Earth Fusion LCLUC
; Model .-
Observation Framework Monitoring

Semantic Segmentation
- Unet
- Unet-LSTM
- Attention-Unet
- Segment Anything Model (SAM)
- Spectral GPT

Robust LC and LU time series for the transboundary region
 Handle small-size lots (0.4 ac to 1400 ac)

e Quantify likely GW Usage



Different combination of LandSat
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bands) 2- Feature Level Fusion
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3- Yearly median image + seasonal NDVT (11 and data streams

bands) 3- Desicion Level Fusion
using

4- Monthly median + NDVT corresponding to July SVM

& December (16 bands) Random Forest
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Training data statistics

Developed
Other Water bodies

Training data_dist

10° - Alfalfa

- | GrassLand/Barren
E 4
S 6x105-

4 W 105 i CDLIUII

3x10° 1 I

. 0 n o L e d 1
R equo™  pecd ot CroP”  gore® “ﬁ]ﬁ ﬂﬂ pol e ol Pecan
(34;’&5-
Pixel Value

Other Crops



Test Image Visualization
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Model Evaluation 1

Confusion Matrix (Percentage)
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IoU Score

Model Evaluation 2

loU

1P
(TP + FP + FN)
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where:
3" Rank(+) is the sum the ranks of all positively classified examples
Crop® .
Othet | + | is the number of positive examples in the dataset
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Other Data Sets
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Other Data Sets
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Time Series Data to
Mental Models
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More on the Network for AI-MM

* Implementation of the Network
* Custom Connections
* Fully connected with zero weights
* Trainable/Not trainable weights
* Conv 1D on time
* Trained using standard backpropagation
* Weights are of importance

» See concordance and discordance in the MM of different stakeholder groups

* Web-based platform—>Users can see each other’s models and analyze the future based
on different models



Year 2 and 3

Compare Mental

e RO 3. Predict future LCLUC transitions Models
e Different MMs
* Convergent MM

. Quantify
* RO 4. Leverage analysis Concordance/
Discordance
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Interdisciplinary Team Working on the Project

" Arizona State TEXAS A&M JACKSON
ESi oo GRILIEE D [STATE

=
A\/\. /
s ¢ o Raquel Neri, PhD Rosario Sanchez, Co-l, Rocky Talchabhadel, Sunil Bista,
aurav Kumar, student, Bayesian Lead at A&M Co-l, Lead at JSU PhD Student, Hydrologic
Networks Modeling

PERMANENT FORUM OF

BINATIONAL
WATERS

S Ebrahimi Shanfer Majeed, MS Marisol Dominguez,
an;an ;a imi, Student, Al-MM Research Scientist,
PhD Student, Development Stakeholder Engagement

LCLUC Analysis
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