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Valley Bottom

A Model Catchment Data

Conceptualise Structure
Define parameters
Simulate / Forecast Responses
Improve Model and so on……

Determine catchment characteristics
Collect input / output observations
Collect more data and so on …..

Increase
Understanding

Iteratively !!

Define
Modelling
Objectives
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Under-prediction and poor seasonal dynamics

Seasonal Rejection

Lower Gauge

Hillslope LU dominated
Parameter sensitivity

(main LU area?)
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All models rejected - now what!
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Topographic Indices
Trench Face

Distribution of flows

Freer et al., WRR, 2002

Implications for using spatial point scale data
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TDR Data

So trenchflow active and connected only 0.1% of the time or less !!!
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B(z-1)

A(z-1)

Effective Rainfall Output

Storage & Transfer function approachGranite vegetation Islands having
an effective storage

r2 = 0.865

Fitted the TF to 2 years of Granite Gauge (L980) Data

(without storage R2 = 0.61)
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Granite 250m Stream Channel

20 * 5 * 250m riparian aquifer
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Applied a further TF to route flows      Linkage with riparian aquifer

In fact:
We failed!, maximum r2 = 0.39 for all 
the 64 storms
Reasons:
Timing of responses - thresholds
Under / over prediction of peak flows 
and flow initialisation
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‘There’s always
some problem Jake’
Principle
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Hillslopes
Threshold of connectivity
Rarely producing upper gauge flow
Important for filling riparian aquifer 

Outcrop
Quick responses, direct stream 
channel connectivity

Riparian Aquifer
Thresholds and non-linear 
responses
Storages for next storm event and 
connectivity of the Granite
Controls baseflow, especially at the 
lower gauge

but…

Do the observations characterise 
each part of the system?
What about errors in observations?
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Session Title:  Incorporating Observational 
Uncertainties into the Evaluation of 
Hydrological Models
Conveners:  C�� 	?� � � � 	� � � 	C� � � 	� � � � � 


PUB-IAHS International Workshop -
Uncertainty Analysis in Environmental 
Modelling, 6-8th July, 2004, Lugano, Italy
Conveners: � � � � � � � 0	� )0	?� � � � 0	C)0	, � � � 0	<)	� � 	� �)
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http://www.es.lancs.ac.uk/hfdg/uncertainty_workshop/uncert_intro.htm
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Uncertainty Analysis in Environmental Modelling
The International IAHS-PUB 
Workshop heal in Menaggio, Italy Conveners Wagener T., Freer J., Beven, K., Gupta, H.
July 2004 & Zehe E.
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Generic: AlphaGeneric: Alpha--Sets, Fuzzy Neural Nets, Particle Filtering, SetSets, Fuzzy Neural Nets, Particle Filtering, Set--
Theoretic, etc.Theoretic, etc.

UHU UHU -- UUnifiednified HHydrologicalydrological UUncertainty!!ncertainty!!

???UHU???UHUUU--CODECODESUNGLASSESSUNGLASSESSoft INFOSoft INFOSOLOSOLO

SODASODASCEMSCEM--UAUARegr. TreesRegr. TreesPIMLIPIMLIPESTPEST

PARASOLPARASOLNLFITNLFITMx FitMx FitMOGSAMOGSAMOCOMMOCOM--UAUA

MLBMAMLBMAMETAMETA--GGMCMCSMCMCSMACSMACSGLUEGLUE

DYNIADYNIADBMDBMBPOBPOBATEABATEABAREBARE

Table:  Uncertainty Analysis Methods (not an exhaustive list I’m sure !!)

Should we still be putting our efforts into new Uncertainty Analysis Code ??
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Hydrological
Model

IC errors eeeeIC

INPUT errors eeeeI
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