
Sessio n  3:
Advances in  Hydro lo gic  Mo deling 
to  Evaluate  Sustainability o f Natural 
Water System s and  Water Supply 

2020 UF Water Institute Symposium
February 25-26, 2020, Gainesville, FL

Moderator:  Jeff Geurink, PhD, PE, Tampa Bay Water



2

Evaluate  Sustainability 
Natural Water System s & Water Supply System s

Increasing Emphasis on Sustainability of 
Natural Water Systems

Natural System
Sustainability Concerns

(e.g., WUCAs)

Increasing Regulation 
Complexity
(e.g., MFLs)

Water Supply 
Sustainability Concerns

(e.g., alternative sources)

Increasing Population & 
Water Supply Demand

Sustainability Uncertainty for Natural Water Systems & for 
Maintaining / Developing Freshwater Supplies

Next Generation of Hydrologic Modeling & Assessment
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• Sustainability Questions |  Acceptable  Like lihood Metrics
– Reliability:  How often in satisfactory state?
– Resiliency:  How quickly to recover?
– Vulnerability: How bad of an unsatisfactory state can the system handle?

• Uncertainty Assessment | Likelihood Outcomes
– Stochastic approach; multiple plausible future realizations
– Temporal variability of inputs (climate, anthropogenic stresses)
– Hydrologic models must accurately reproduce observations &                          

produce robust responses to modified climate & anthropogenic stresses

Sustainability Quest io ns 
Natural Water System s & Water Supply System s
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Next Generat io n
Hydro lo gic  Mo deling & Assessm ent

Single-Regime
Surface-Water

Hydrology Model

Depth to 
Water 
Table

(DWT)

Land Surface

Single-Regime
Ground -Water

Hydrology Model

STATIC Water Table Surface

Interfacial Boundary Conditions
e.g., Recharge, Max ET, 

Water-Body Stage, Baseflow

• Water budget
• Manual coupling

Surface-Water
Hydrology Model

Fully- Integrated 
Hydrology Model

Land Surface
• Dynamic water table 
feedback
oFluxes vary with 

depth to water 
table (DWT)

oSoil moisture
oRunoff
oET

• Simulated interfacial 
boundary conditions
oFunction of DWT
oRecharge
oWater-body stage
oBaseflow

SIMULATED Water Table Surface

Single-Regime 
Hydrology Models

Ground -Water
Hydrology Model

Climate time series inputs:
Single Historical vs Stochastic
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