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Outline

• Tam pa Bay Water – Who lesale  drinking wate r provider
• Integrated Hydro logic  Model & Integrated Northern Tam pa Bay Model
• Model support fo r decision m aking
• Phases o f continuous im provem ent
• Evidence  dom ains fo r integrated surface  wate r – groundwate r m ode ls
• Sources o f uncertainty in  m odel results
• Exam ples o f continuous im provem ent
• Sum m ary
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Tam pa Bay Water
Who lesale  Drinking Water Pro vider to  Six Mem bers

• Integrated, drought-
resistant supply system

• Groundwater, Surface  
Water, Desalinated Water

• 15 Bgal Surface  Reservo ir

• 2.5 m illion se rved

Well Pumping
Source

Credit: Geurink and Basso 2013,
INTB Model Report

Vertically -Connected Groundwater System

Depth - to -Water 
Table≤2 m for 50% 

of Region
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• 4,0 0 0  sq m iles No rth & East o f Tam pa 
Bay

• 50 % near- surface  water table

• 25% water & wetlands

• 50 0  m illio n gallo ns per day well pum ping

• Surfic ial & Upper Flo ridan aquifers 
co nnected by a leaky sem i- co nfining unit

• Upper Flo ridan well pum ping influences:
– Surfic ial aquife r leve ls (wate r table )

– Lake  & wetland leve ls

– Stream flow

• Decisio n suppo rt needs

IntegratedHydrologicModel.org

In tegrated  Hydro lo gic  Mo del (IHM)

IHM

In tegrated  Hydro lo gic  Mo del (IHM) &
Integrated  No rthern  Tam pa Bay (INTB) Mo del

INTB Model
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IHM & INTB Mo dels
Suppo rt  fo r Decisio n  Making
• Water supply system

– Planning (new sources, wate r sho rtage  m itigation, wellhead pro tection)
– Sustainability assessm ent (c lim ate  variability, we ll pum ping, landuse

change , c lim ate  change , sea leve l rise )
– Operations (pum ping optim ization)

• Eco logic  system  sustainability (MFL, perm itting)
• Partition  hydro logic  responses (cause  & effect)

– Water use ; well & surface  wate r pum ping
– Clim ate  variability & change
– Landuse change
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IHM & INTB Mo dels
Phases o f Co nt inuo us Im pro vem ent

Identify 
Potential Gaps

Implementation 
Planning

Recommend 
Improvements

Implement 
Improvements

Surface-Water
Hydrology Model

Land Surface

Ground -Water
Hydrology Model
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Hydrologic/ 
Hydrogeologic 

System•Near-surface depth - to -
water table

•Vertically - connected 
groundwater system

Decision 
Support 

Questions •Sustainability
oNatural system
oPotable supply system

•Cause & effect
•Partition responses

Resource
Constraints

•Minimum streamflow
•Minimum levels for lakes 
& wetlands

•Other regulatory limits

Evidence  Do m ains fo r
In tegrated  SW-GW Mo del

Integrated SW-GW 
Model

Three evidence domains (factors) guide 
decisions about continuous 
improvement for Integrated SW -GW 
Model:
1. Flow Systems
2. Decision Support Questions
3. Resource Constraints

Example shows the intersection for a 
domain space subset from each Factor 
representing priorities for continuous 
improvement
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IHM & INTB Mo dels
So urces o f Uncertain ty in  Mo del Results

Sim ulation 
Engine

Conceptualize  
& Discre tize

Model 
Input Data

Targe t Data & 
Constraints
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IHM & INTB Mo dels Five-Year Ro adm ap 20 24
Activity Schedule

Climate Input Data

Input & Target 
Data & Model 

Conceptualization

Model Code

Sources of Uncertainty
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IHM & INTB Mo dels; Co nt inuo us Im pro vem ent
Sim ulat io n  Engine  Exam ples

Revised HSPF Vadose Processes &
Supporting IHM Revised Integration

• Transitio n fro m  MODFLOW- 96 to         
USG- Transpo rt

• HSPF & IHM integratio n revisio ns        
(de tails in  presentatio n by Dr. Mark Ro ss, 
U. So uth Flo rida, this sessio n)
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IHM & INTB Mo dels; Co nt inuo us Im pro vem ent
Co nceptualizat ion  & Discre t izat io n  Exam ples

IHM Multiscale & Subdomain

• Transitio n upland HRUs fro m  landuse  
o nly to  landuse  & so il

• Disaggregate  iso lated waterbo dy (i.e ., 
co nditio nally- co nnected) reach into  
wetland o nly and lake  o nly reaches

• Apply unstructured MODFLOW grid to  
gro undwater

• Landuse  change  (1995, 20 10 , o thers)

• IHM m ultiscale  (de tails in  presentatio n 
by Ms. Yu Zhang, U. Central Flo rida, this 
sessio n)
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IHM & INTB Mo dels; Co nt inuo us Im pro vem ent
Input  Data Exam ples

• 15- m inute  
Bayesian radar 
rainfall (co m bine  
gauge  & radar)

• Daily tim e series 
fo r pum ping inputs

• Rigo ro us QC
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IHM & INTB Mo dels; Co nt inuo us Im pro vem ent
Targe t  Data & Co nstrain ts Exam ples

• Daily tim e series

• Rigo ro us QC

• Objective  weighting fo r calibratio n      
(type , statistical distributio n, spatial 
distributio n, standardized residuals)

• Target ET = functio n o f landuse  & DWT

Target ET
1995 Landuse
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Co ntinuo us Im pro vem ent  fo r IHM & INTB Mo dels
Sum m ary

Continuous Assessment
• Rigorous Validation & Stress Tests
• Broad Spectrum of Model Purposes & Applications

Evidence Domains



Quest ions

IHM website:  IntegratedHydrologicModel.org

https://integratedhydrologicmodel.org/
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In tegrated  Hydro lo gic  Mo del
Co ntinuo us Im pro vem ent  Histo ry
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In tegrated  No rthern  Tam pa Bay Mo del
Co ntinuo us Im pro vem ent  Histo ry

INTB Version
IHM 

Version
Landuse 

Year
Rainfall 
Sources

Basin 
Count

Land 
Segments / 

Reaches
Groundwater 

Grid Date Description

INTB1 IHMv3 1995 Gauged 172 815 / 409
Structured; 

Core area cell 
size 1320 ft

2009-
Current

Original;
Peer Review 2013

INTB2
IHMv4 Ph1,
IHMv4 Ph3 1995

Bayesian: 
Merge Radar 
with Gauged

172 815 / 409
Structured; 

Core area cell 
size 1320 ft

2023
Reduce variance error; 

Recalibrate using 
Bayesian rain

INTB2x IHMv4 Ph3 2010 Bayesian 172 815 / 409
Structured; 

Core area cell 
size 1320 ft

~2025 Landuse change

INTB3/3x IHMv4 Ph5 TBD Bayesian >172 >815 / >409
Unstructured; 
Core area cell 
size <1320 ft

~2029

Reduce variance error; 
Change IHM code; 

Change conceptual model 
& reduce discretization 

scale; Recalibration
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