
Summary of results from the Jack Rabbit III 

international model inter-comparison exercise on 

Desert Tortoise and FLADIS

Joseph Chang1, Simon Gant2, Sun McMasters3, Ray Jablonski3, Helen Mearns3, Shannon Fox3, Ron Meris4, Scott Bradley4, 

Sean Miner4, Matthew King4, Steven Hanna5, Thomas Mazzola6, Tom Spicer7, Rory Hetherington1, Alison McGillivray1, Adrian 

Kelsey1, Harvey Tucker1, Graham Tickle8, Oscar Björnham9, Bertrand Carissimo10, Luciano Fabbri11, Maureen Wood11, Karim 

Habib12, Mike Harper13, Frank Hart13, Thomas Vik14, Anders Helgeland14, Joel Howard15, Veronica Bowman15, Daniel Silk15, 

Lorenzo Mauri16, Shona Mackie16, Andreas Mack16, Jean-Marc Lacome17, Stephen Puttick18, Adeel Ibrahim18, Derek Miller19, 

Seshu Dharmavaram19, Amy Shen19, Alyssa Cunningham20, Desiree Beverley20, Matthew OôNeal20, Laurent Verdier21, Stéphane 

Burkhart21, Chris Dixon22

26th Annual George Mason University Conference on Atmospheric Transport and Dispersion Modeling

July 26-28, 2022

1RAND Corporation,2Health and Safety Executive (HSE),3Chemical Security Analysis Center (CSAC), Department of Homeland Security (DHS), 
4Defense Threat Reduction Agency (DTRA), 5Hanna Consultants, Inc., 6Systems Planning and Analysis, Inc. (SPA), 7University of Arkansas, 8GT 

Science and Software, 9Swedish Defence Research Agency (FOI), 10EDF/Ecole des Ponts, 11European Joint Research Centre (JRC), 
12Bundesanstalt für Materialforschung und -prüfung (BAM), 13DNV, Stockport, 14Norwegian Defence Research Establishment (FFI), 15Defence 

Science and Technology Laboratory (DSTL), 16Gexcon, 17Institut National de l'Environnement Industriel et des Risques (INERIS), 18Syngenta, 
19Air Products, 20Naval Surface Warfare Center (NSWC), 21Direction Générale de l'Armement (DGA), 22Shell



© Crown Copyright HSE 2022

2

Participants in the JRIII Initial Modeling Exercise
# Organization Model Model Type Desert Tortoise FLADIS

Empirical nomogram/ 

Gaussian plume

Integral Gaussian Puff/ 

Lagrangian

CFD 1 2 4 9 16 24

1 Air Products, USA VentJet

2
BAM, Germany

AUSTAL

3 VDI

4
DGA, France

PHAST v8.6

5 Code-Saturne v6.0

6 DNV, UK PHAST v8.61

7 DSTL, UK HPAC v6.5

8 DTRA, ABQ, USA HPAC v6.7

9 DTRA, Fort Belvoir, USA HPAC

10 EDF/Ecole des Ponts, 

France

Code-Saturne v7.0

11 Crunch v3.1

12 Equinor, Norway PHAST v8.6

13 FFI, Norway ARGOS v9.10

14 FOI, Sweden PUMA

15 Gexcon, Netherlands EFFECTS v11.4

16 Gexcon, Norway FLACS

17 GT Science & Software DRIFT v3.7.19

18
Hanna Consultants, USA

Britter & McQuaid WB

19 Gaussian plume model

20
HSE, UK

DRIFT v3.7.12

21 PHAST v8.4

22 INERIS, France FDS v6.7

23 JRC, Italy ADAM v3.0

24 NSWC, USA RAILCAR-ALOHA

25 Shell, UK FRED 2022

26 Syngenta, UK PHAST v8.61
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All Model Results
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Gaussian Puff, Lagrangian
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Gaussian Puff, Lagrangian

Some predictions agree well with data, some outliers, giving an 

overall spread of 1 ï2 orders of magnitude in concentration
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Gaussian Puff, Lagrangian

Tendency of most models to under-predict measured concentrations in far-field for Desert Tortoise

HPAC-DTRA-SB FLADIS, which took an operational approach, i.e., conservative choices
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Gaussian Puff, Lagrangian

Spread in HPAC results: effect of different model setup 
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Gaussian Puff, Lagrangian

ARGOS shows a consistent trend to under-predict measured concentrations? 

It uses mesoscale atmospheric dispersion puff model RIMPUFF: challenge of 

resolving relatively small-scale releases
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Gaussian Puff, Lagrangian

AUSTAL shows tendency to over-predict some concentrations: probably 

related to jet effects that are not taken into account in the Lagrangian model
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CFD
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CFD

CFD models give remarkably similar results despite fundamentally different modeling approaches


