
Multicriterion Model Evaluation based on 
Recursive Partitioning of the Input Space
(MMERPIS) – Ion Iorgulescu & Keith Beven 

a) Introduction:  

Principle: Perform a multi-criterion model evaluation (& optimisation in the ‘optimality’ framework) on the terminal partitions identified by the non-parametric direct mapping of rainfall-runoff relationships of 
Iorgulescu & Beven. With respect to other existing multi-criterion methods, the partitioning algorithm we use offers some interesting and desirable properties. In particular it provides effective information 
extraction where 1) numerically relevant partitioning variables and threshold are identified from the data, 2) complexity-control of the partitioning process, 3) insights in error structure, and 4) conservative 
bounds on measurement error. The latter are defined by a measure of within-partition deviation (sum of squares or absolute deviations as informed by the within-partition distribution). These are held as 
justifiable thresholds for behavioural models; i.e. we ask the hydrological model to provide better predictions than the partition average (or median) discharge.

Procedure (‘optimality’ framework; see Figure): (1) Divide the available data in three sets: calibration (50%), complexity-control (20%) and validation (30%); (2) Build a regression tree by growing on the 
calibration set and pruning on the complexity-control set; (3) Estimate the parameters of the hydrological model using a multi-criterion method (Maximin or constrained) on the terminal partitions using the 
calibration set; (4) Reject model if any (95%) partition-based criterion < threshold on calibration set (under-fit test); (5) Reject model if any (95%) partition-based criterion < threshold on complexity-control set 
(over-fit test); (6) Re-estimate parameters using both calibration and complexity-control sets; (7) Asses and report performance on the validation set.

b) Advantages

•Provides justifiable criteria and thresholds for behavioural models.

•Controls model complexity (for both under-fit and over-fit).

•Able to extract from the data and use information on the error structure (heteroscedascity & outliers). 

•Limits interference in parameter estimation.

•Easy to understand and to implement.

c) Disadvantages

•Not yet mature, still in stage of concepts and initial applications.

•Oriented towards behavioural model identification rather than uncertainty assessment.

•Sub-optimality.

d) Assumptions

Measures of within-partition deviation from the partition modal value of the response variable represent justifiable thresholds for deciding the ‘behaviourability’ of a model.

e) Most appropriate application areas

Successful non-parametric direct mapping (seems to be the case for rainfall-runoff on the catchments studied to date; research by Selle & Huwe, EGU 2004 suggests this could also the case for subsurface 
flows)

Where information in data dominates prior knowledge about model and especially the error structure.

f) Reading list

Iorgulescu, I. and K. Beven, Non-parametric direct mapping of rainfall-runoff relationships: an alternative to data analysis and modelling, Water Resour. Res., in press.

g) Software availability

No. We are very keen to do collaborative research.

h) Web links or other information

none given

i) Figures

j) Delegates Comments (please add !!)

PUB-IAHS Workshop
Uncertainty Analysis in 
Environmental Modelling
6th – 8th July 2004

Figure 1: Proposed methodology (‘optimality’ framework)
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multicriterion method (maximin or constrained) 
on terminal partitions using the calibration set

Assess model on complexity-control set

All 
partition criteria 

>threshold
No

Yes

Under-fit test

Over-fit test Reject
model

No

Re-estimate hydrological model’s parameters 
with multicriterion method on terminal partitions using 

both calibration & complexity-control sets

Yes

Asess model on validation set

All 
partition criteria 

>threshold

Reject
model



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


