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Deposition Velocity Estimation with the 

GENII v2 Software 



DV Estimation with the GENII v2 Software

• Background on Plume modeling and deposition velocity

• General instruction for using GENII v2 to calculate deposition 
velocity

• Examination of parameters of concern to deposition velocity

• Comparison of χχχχ/Q calculated using GENII v2 to other software 
suites
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Plume Modeling - General

L a rg e  P a r t ic le  P lu m e

S m a ll P a r t ic le  P lu m e

N e u tra l B u o y a n c y  G a s  P lu m e

Deposition Velocity (DV) [m/s]

ω(x,0) = DV × χ (x,0,0)

Time-integrated Ground Flux (ω) [Ci/m2]

Time-integrated Air Concentration at Ground (χ) [Ci-s/m3]

x
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Background

• Deposition Velocity (DV) is a Key Input to Atmospheric Transport 
and Dispersion (ATD) Models (including MACCS2)

• Office of Health, Safety and Security (HSS) of the Department of 
Energy (DOE) Issued Guidance on DV in May 2011

• DV, Unfiltered/Unmitigated Release:

- Historically, DV = 1.0 cm/s was considered to be reasonably conservative.

- Option 1: New Default Value: DV = 0.1 cm/s

- Option 2: Calculate site-specific DV values using GENII v2.10 (GENII2)

- Option 3: Use more sophisticated code than MACCS2 for ATD analysis 
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Option 2: Using GENII v2.10 to 
Calculate Deposition Velocity



The GENII v2 GUI
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In the GENII v2 graphical-user-interface, the 

modules: “User Defined,” “Constituent,” and 

“Air” are necessary to estimate deposition 

velocity.



GENII v2 Data Input
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Complete instruction for using GENII v2 

are included in the user’s guide (PNNL-

14583) and “Getting Started with GENII 

Version 2 FULL Edition” (PNNL-14993).

The modules are connected 

to one another and 

calculational parameters are 

entered into each module.



GENII v2 Data Input
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Maximum wind speed for “calm” 

(for example) is located on the 

“Air” Module, in the “User Input” 

Menu, under the “Default 

Parameters” tab.



GENII Meteorological Data

• The First line of the GENII meteorological input (.met) file 
provides the surface roughness [m] and the wind speed 
reference height [m]

• Each subsequent line is hourly weather data (separated with 
spaces) in the format:
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year month day hour SC 

Flow 
Vector 
(deg)

WS 
(m/s)

dry 
bulb 
T (K)

mixing 
height 
(m)

precip 
type

precip
Rate 
(mm/h)

Weighting
factor
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Excel File with Total Deposition and Air Exposure Output 
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Parameters of Importance to 
Deposition Velocity



Parametric Study Inputs

Input # Parameter (units) Value

1 Wind Speed (m/s) 0.5, 1.0, 2.0

2 Stability Class D (neutrally stable), 

E (slightly stable), 

F (moderately stable)

3 Surface Roughness 

Length (m)

0.1, 0.4, 0.7, 1.0

Parameters examined in 
this study are determined 
by the geographical and 
meteorological conditions 
of the location for which 
dose assessment is to be 
performed.

Deposition Velocity could 
also be impacted by the 
particle size and density 
(which was not examined 
in this study). The HSS 
safety bulletin 
recommends 2-4 µm.
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Parametric Study Results

DV is observed to increase slightly with 

respect to stability class

DV is observed to increase moderately with 

respect to surface roughness

DV is observed to increase greatly with 

respect to wind speed
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Sensitivity of DV to Maximum Wind Speed for Calm

Sensitivity of DV to the maximum wind speed under calm conditions will 
vary depending on the meteorological data and surface roughness data. 
It is observed to be relatively low in this instance.
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Comparison of χ/Q calculated using 
GENII v2 to other software suites



Comparison of Results
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Comparison of MACCS2, GENII and Hotspot

Briggs dispersion coefficients and 3 cm surface roughness 

were used to compare 3 software suites. Doses calculated 

using hotspot were converted to χχχχ/Q values.
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Conclusions

• The DV results of the parametric study ranged from 0.1 cm/s to 
0.75 cm/s. 

- These values are based on a range of surface roughness lengths 
(10 cm to 100 cm) representative of most DOE sites, and on a 
range of meteorological conditions that likely reflect 95th percentile 
conditions for the sites.

- The lower bound of the sensitivity study coincides with the 
conservative 0.1 cm/s value associated with “Option 1.” 

• When estimated with GENII v2, deposition velocity is most 
sensitive to wind speed and surface roughness length.

• Greater disparity between χχχχ/Q values calculated by GENII v2 and 
other software suites was observed when Pasquill-Gifford 
dispersion coefficients were used.
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