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Moving Forward from Vulnerability
to Adaptation:

Avanzando desde la Vulnerabilidad
hacia la Adaptacion:

Bl Cambio Climatico, la Sequia, v la
Dernarda gel Agua en Areas Urbanas de

Suroeste de los EELIL y el Norte de Mexico

CASEBOOK Ambos Nogales = Puerto Penasco = Tucson » Hermasillo

Adapting Across Boundaries: Climate Change,
Social Learning, and Resilience in the U.S.-Mexico
Border Region

Margaret Wilder," Christopher A. Scott, Nicolds Pineda Pablos,' Robert G. Varady,’ Grege M. Garfin,!
and Jamie McEvoy™
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Anthropogenic

Condition System State Provisioning | Regulating | Supporting | Cultural | Multi-
Services Services Services Services | sectoral
Tradeoffs
Winter rain + Flow regime Low
dominance of In rver —
annual » ESA [igation l J l
precipitation
decreases
Annual + Flow regime Medium
precipiation in river
overall » Riparian l l l l
decreases ground water
« ESA litigation
Mesquite cover | e Grassland Low
increases cover
« Transpiration i b il >
ncreases v
Riparian « Mesquite vs. Medium
groundwater Cottonwood
levels MWillow cover l
decreases + Species ¥ i d ¥
richness
Urban coverin | « Groundwater High
the watershed levels decline l J
ncreases + Surface
runoff v "
ncreases
Increased + Flow regime High
water use by in nver
Cananea Mine | « Water quality l | l l
FortH.closes | « Flow regime in X ¥ a 4 | High
or missions are river
reduced e Groundwater
levels increase
Water Supp[y . Flcw regime in A A i A High
Augmentation river
to Sierra Vista » Groundwater
and SPRNCA levels increase




Linking Traits to Ecosystem Services

Ecological
Changes have
< . .
little impact on
Change in Processes social systems

Institutional or
Tight coupling value changes
between social unrelated to

& ecological ecological
systems change
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Modeling Coupled
Natural-Human Systems

Models provide:
-a better understanding of CNH systems

-a method to examine future conditions of
proposed ecohydrological and societal changes

-an interactive tool non-experts and experts can
use to understand impacts of human disturbances



hallenges in Modeling CNH Systems

or

How to turn this... into this...
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Modeling CNH Systems

- must re-envision a dynamic system as a series of feedbacks

Dimensions

Hydrology Ecology

. r



Modeling CNH Systems

- Determine how the different components interact

What changes?

Dimensions

y

Well Pumping
Rates

Hydrology La nd Cover Ecology

Land Use




Modeling CNH Systems

- Now to get this into a computer...

Surveys / Bayesian Agent-based
Interviews Modeling Modeling

Human
Dimensions

MODFLOW
Groundwater
Model

Hydrology Ecology

. r

GIS land cover-
land use maps




Modeling CNH Systems

-Incorporate the influence of exogenous factors

Climate Dimensions

Economics >

Government

Hydrology Ecology

. r



Bayesian Belief Networks

* Parameterize workshop
results in probability
functions

* Build probability functions
for decisions and drivers

* Simulate probabilities in
ABM using scenarios

Uirsnn Gincowih

S COHSE ?1=.1.

Falire %
4 b
J \ | Spasonal Chmabe Chanpe
1
vz [
4 _ ] LAY TRAL
/ -.
r . -" LY
Surtace Water - ‘
\ /
Fragent 447, [JIE \ "
[Absent G ! e
\ \ y Lo 7o
/ Hgh 30%
" -
x F i
Depih (o Grownd W aler
Presant 35% -
Abmart 65

Figure 3. Example network model for riparian trees
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