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Outline

ÅRecap of where we were last year

ÅWhat weôve accomplished since last year

ÅUnresolved technical issues with v5.8

ÅOther CALPUFF implementation issues

ÅNear-field Clarification Memo



CALPUFF Update Process

ÅIncumbent upon EPA to perform an 

independent assessment of CALPUFF 

when updating to new versions

ÅCALPUFF requires extensive assessment 

and understanding of changes made; 

approvals made by EPA, not developer 

ÅCALPUFF Update Tool ïIntroduced at 8th

Modeling Conference in Sept 2005



CALPUFF Update Tool

ÅCompares 2 CALPUFF versions; 

proposed (beta) vs. current version (base)

ÅDetermines code changes and differences 

in results across 10 scenarios

ÅProvides a standardized methodology for 

evaluating changes in model codes
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CALPUFF Update Process:

Additional Assessments of v5.756

Table 1:  Range of Maximum Absolute Percent 

Differences by Scenario for Initial Application of 
Assessment Tool 

Scenario 1   -22.0 to +23.3 

Scenario 2 -0.2 to +83.4 

Scenario 3   -17.7 to +60.8 

Scenario 4 -13.6 to +28.1 

Scenario 5 -46.0 to +21.1 

Scenario 6   -10.3 to   +6.3 

Scenario 7 -1.7 to   +1.0 

Scenario 8   -10.0 to   +5.4 

Scenario 9 -1.2 to   +1.0 

Scenario 10 No differences 

 



CALPUFF Update Process:

Additional Assessments of v5.756

ÅTRC provided the following interim 
versions, to facilitate isolating impacts due to 
(1) bug fixes and (2) non-optional technical 
enhancements:
ïCALMET v5.53c   = CALMET v5.53a + bug fixes

ïCALMET v5.53c2 = CALMET v5.53c + non-optional 
technical enhancements

ïCALPUFF v5.711c = CALPUFF v5.711a + bug fixes



CALPUFF Update Process:

Additional Assessments of v5.756

ÅEPA conducted several tests in order to 

compare and isolate affects of the following 

categories of changes:

ïBug fixes

ïNon-optional technical enhancements

ïNew default parameters for optional technical 

enhancements



CALPUFF Update Process:

Summary of Significant Findings

Å Significant differences attributed to each of the 
three known factors: 
ï Bug Fixes

ï Non-optional Technical Enhancements

ï New Default Parameters for Optional Technical 
Enhancements

ÅOf the three known factors, the New Default 
Parameters for Optional Technical Enhancements 
caused the largest differences overall

ÅDifferences varied significantly across different 
scenarios and source types, with no significant 
overall bias evident



Table 6.  CALPUFF  Comparison Results  for Scenarios 1 - 5 for Base v5.711a vs. Beta v5.8

Scenario

5
-0.88 -32.43

65 m  Point  Source

3

4 8.40 -4.55 -4.95

.

     No differences  in highest ranked (design) values

0.68

99 m  Point  SourceBuoyant  Area  Source

Source Type
Area  Source Volume  Source 30 m  Point  Source

-5.10 -7.36

1

2
-21.78 -6.71

0.02 -0.30

0.32 0.12

-18.37 -13.02

     Differences in one or more design values  

-0.02 0.00 -0.05 7.26 -3.98

2.35 0.58 25.24
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Scenario 2 - 65m Point Source, Salem Location
Percent Difference - 1st Highest, 1-Hour Averages

-400 -300 -200 -100 0 100 200 300 400

-400

-300

-200

-100

0

100

200

300

400



Figure 1:  Contour Plot of Percent Differences for Scenario 2
Jordan Valley 65m Point Source;  4th-Highest 24-Hour Averages

Test 4 - CALPUFF (5.711c) and CALMET (5.53c2)  vs.  VISTAS (5.756/5.726) 
(with modified inputs to override new default parameter)
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CALPUFF Update Process:

Additional Assessments of v5.756

ÅEPA has serious unresolved technical concerns 
regarding how the optional technical enhancements 
for mixing height have been implemented in 
CALMET

ÅThese concerns are related to the new default 
parameters THRESHL and THRESHW for the 
threshold buoyancy energy flux over land and 
water, respectively

ÅThese new thresholds were implemented as part of 
the MMS-sponsored enhancements, to prevent 
unlimited growth of the convective boundary layer 
over water



CALPUFF Update Process:

Additional Assessments of v5.756

ÅThese new thresholds are defined (in the limited 
documentation available) as the ñthreshold 
buoyancy flux required to sustain convective mixing 
height growthò                                                                                           

ÅHowever, the code indicates that when the sensible 
heat flux falls below the threshold, the convective 
mixing height is immediately assigned to 0m for 
that grid cell, eliminating convective turbulence

ÅA new convective boundary layer may form on 
subsequent hours



CALPUFF Update Process:

Additional Assessments of v5.756

ÅThis behavior is masked somewhat by other 
defaults within CALMET, including the default 
minimum mixing height of 50m, the use of the 
maximum of convective and mechanical mixing 
heights as the overall mixing height, and the default 
option for upwind averaging of mixing heights 

ÅThe default threshold is 0.05 W/m2/m.
ïFor example, if Zic = 3000m at 2pm, and H = 149 W/m2

at 3pm, then Zic = 0m at 3pm.  A new CBL will likely form 
at 4pm.

ÅThe following figures from Scenario 4 illustrate this 
behavior



Contour plot of convective mixing heights (m) with default THRESHL for 

Scenario 4, 10/19/92, 15:00 LST


