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The GuidelineThe Guideline

VDI 3783/9 „Environmental Meteorology VDI 3783/9 „Environmental Meteorology ––
Prognostic microscale windfield models Prognostic microscale windfield models ––
Evaluation for flow around buildings and Evaluation for flow around buildings and 
obstacles“obstacles“
Topics addressed:Topics addressed:
–– Scalability, stationarity, homogeneity, Scalability, stationarity, homogeneity, 

independance on grid resolution independance on grid resolution 
–– Accuracy in comparison to measurementsAccuracy in comparison to measurements
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Evaluation methodEvaluation method
In each case, agreement between model results (In each case, agreement between model results (PPii) and some ) and some 
reference data (reference data (OOii) must be quantified) must be quantified
Definition of hit rate Definition of hit rate qq in terms ofin terms of

DD: : normalized deviationnormalized deviation
WW:: total deviationtotal deviation
nn:: Number of data points evaluatedNumber of data points evaluated
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The Model MISCAMThe Model MISCAM

ThreeThree--dimensional nondimensional non--hydrostatichydrostatic
flow model.flow model.
kk--ε ε turbulence closure, modifications by turbulence closure, modifications by 
Kato & LaunderKato & Launder (1993) and (1993) and LopezLopez (2002) (2002) 
applied.applied.
Simple numerical schemes, model runs on Simple numerical schemes, model runs on 
standard PC.standard PC.
> 50 users in Europe.> 50 users in Europe.
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Results of Consistency ChecksResults of Consistency Checks

ScalabilityScalability
–– Flow over twoFlow over two--dimensional beamdimensional beam
–– Simulations for two inflow velocities, 10 m/s (Simulations for two inflow velocities, 10 m/s (OOii) ) 

and 1 m/s (and 1 m/s (PPii), normalisation of results), normalisation of results
Criteria for successful evaluation:Criteria for successful evaluation:
WW = 0.01; = 0.01; DD = 0.05; = 0.05; qqu,wu,w ≥ 0.95≥ 0.95
Results for MISCAM:Results for MISCAM:
qquu = 0.99; = 0.99; qqww = 1.00= 1.00
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Results of Consistency ChecksResults of Consistency Checks

Stationarity Stationarity 
–– Same configurationSame configuration
–– Simulation of stationary wind field (Simulation of stationary wind field (OOii) ) 

and with number of timesteps doubled (and with number of timesteps doubled (PPii))
Criteria as aboveCriteria as above
Results as aboveResults as above9th Harmonisation Conference
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Results of Consistency ChecksResults of Consistency Checks

Grid resolutionGrid resolution
Flow around a cubeFlow around a cube
Grid spacing 2.5 m (Grid spacing 2.5 m (OOii) ) 
and 1.25 m (and 1.25 m (PPii) ) 
Criteria:Criteria:
WW = 0.05; = 0.05; DD = 0.05; = 0.05; 
qqu,v,wu,v,w ≥ 0.95≥ 0.95
Results:Results:
qquu = 0.99; = 0.99; qqvv ≈ 1.00; ≈ 1.00; 
qqww = 0.99= 0.99
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Comparison to wind tunnel dataComparison to wind tunnel data

Case C3: Flow around a cubeCase C3: Flow around a cube
Criteria: Criteria: WW = 0.06; = 0.06; DD = 0.25; = 0.25; qqu,v,wu,v,w ≥ 0.66≥ 0.66
Result:Result: qquu = 0.93; = 0.93; qqvv = 0.97; = 0.97; qqww = 0.93= 0.93
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ComparisonComparison to wind to wind tunneltunnel datadata

CaseCase C5: C5: FlowFlow aroundaround a a rectangularrectangular blockblock
CriteriaCriteria: : WW = 0.07; = 0.07; DD = 0.25; = 0.25; qqu,v,wu,v,w ≥ 0.66≥ 0.66
ResultResult:: qquu = 0.78; = 0.78; qqvv = 0.88; = 0.88; qqww = 0.86= 0.86

OBSOBS

SIMSIM
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ComparisonComparison to wind to wind tunneltunnel datadata

CaseCase C6: Array of C6: Array of rectangularrectangular obstaclesobstacles
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ComparisonComparison to wind to wind tunneltunnel datadata

Wind Wind componentcomponent uu (m/s) at (m/s) at z z = 12 m= 12 m
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ComparisonComparison to wind to wind tunneltunnel datadata

CaseCase C6: C6: FlowFlow aroundaround an an arrayarray of of obstaclesobstacles
CriteriaCriteria: : WW = 0.10; = 0.10; DD = 0.25; = 0.25; qqu,v,wu,v,w ≥ 0.66≥ 0.66
ResultResult:: qquu = 0.93; = 0.93; qqvv = 0.66; = 0.66; qqww = 0.81= 0.81
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ComparisonComparison to wind to wind tunneltunnel datadata

An An explanationexplanation??

OBSOBS SIMSIM
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DiscussionDiscussion

MISCAM MISCAM fulfilsfulfils thethe criteriacriteria of VDI 3783/9.of VDI 3783/9.
ConsistencyConsistency checkschecks areare mostmost usefuluseful for for 
modelmodel developersdevelopers..
FulfilmentFulfilment of of evaluationevaluation criteriacriteria doesdoes notnot
implyimply perfectperfect agreementagreement withwith wind wind tunneltunnel
datadata..
FailureFailure to to fulfilfulfil thethe criteriacriteria, , howeverhowever,,
isis a a hinthint to to modelmodel errorserrors..
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DiscussionDiscussion

CriticalCritical evaluationevaluation of of datadata setssets isis mandatorymandatory..
DataData setssets for for moremore complexcomplex situationssituations areare
necessarynecessary..
An An analogousanalogous guidelineguideline for for microscalemicroscale
dispersaldispersal modelsmodels seemsseems worthwileworthwile..
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ComparisonComparison to wind to wind tunneltunnel datadata

Wind Wind componentcomponent vv (m/s) at (m/s) at zz = 12 m= 12 m
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ComparisonComparison to wind to wind tunneltunnel datadata

Wind Wind componentcomponent ww (m/s) at (m/s) at zz = 12 m= 12 m
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