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Chemical mass balance gas constraint‐Iteration 
model (CMBGC‐Iteration) is an extension to the 
more traditional CMB model and can be appliedmore traditional CMB model and can be applied 
to estimate the contribution of sources to 
particulate matter using gas phaseparticulate matter, using gas phase 
species concentration constraints. 

hi d l h i i f biIn this model, the uncertainties of ambient 
dataset and source profiles are involved in the 
iterative solution.



CMBGC‐Iteration 1.0



CMBGC‐Iteration 1.0

• RUNNING ENVIRONMENT ：
Win XP Win7 Win8（32 bit r 64 bit t m）Win XP、Win7、Win8（32 bit or 64 bit system）

Before running the program Matlab (2009 or higher) shouldBefore running the program, Matlab (2009 or higher) should 
be install firstly.
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• Download address:

http://russellgroup.ce.gatech.edu/node/16

or

http://env.nankai.edu.cn/air/list/?110_1.html
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Extract the CMBGC Iteration zipExtract the CMBGC-Iteration.zip
file
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Four files in CMBGC-Iteration.zip

Matlab program files
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Four files in CMBGC-Iteration.zip

User Guide for CMBGC-Iteration
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Four files in CMBGC-Iteration.zip

Example of input file
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• Input fileInput file

I t fil f CMBGC It ti 1 0 i l filInput file of CMBGC‐Iteration 1.0 is  .xls file

(User can modify the name of input file)
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Input file

Six worksheets in input filep

Do not change the names of 
six worksheets!
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Input file

Concentration of ambient dataset
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Input file Concentration of ambient dataset

First line: title line



CMBGC‐Iteration 1.0

Input file Concentration of ambient dataset

D t tDataset

Number of samples shouldNumber of samples should 
greater than one
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Input file Concentration of ambient dataset

First column: Date column
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Input file Concentration of ambient dataset

Second column: PM column -
( / 3)concentration of PM (unit: ug/m3)

PM column should be list afterPM column should be list after 
of Date column
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Input file Concentration of ambient dataset

Gases columns: concentration of 
ambient gases (unit: ug/m3)

Gases columns should be list 
after of PM columnafter of PM column

User can modify the number of 
gas categories
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Input file Concentration of ambient dataset

Species columns: concentration 
of species in PM(unit: ug/m3)

Species columns should be list 
ft f G lafter of Gases columns

User can modify the number ofUser can modify the number of 
Species categories
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Input file

Uncertainties of ambient dataset
(Unit: ug/m3)
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Input file
Uncertainties of ambient dataset
(Unit: ug/m3)

Pattern of “un_con”is the same 
to that of “concentration”
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Input file
Uncertainties of ambient dataset
(Unit: ug/m3)

Uncertainties of gases can be 
set as zeros
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Input file
Uncertainties of ambient dataset
(Unit: ug/m3)

Daily uncertainties of species can be measured 
or calculated as:

2 2( )U b MDL

Un is the uncertainties of species, a is the error fractions,

2 2( )ij ijUn a x b MDL   

Un is the uncertainties of species, a is the error fractions, 
b is the coefficient of MDL (can be set as 0.5), MDL is the 
Minimum Detectable Limits of species.
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Input file

Profiles of source categories 
(Unit: g/g)
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Input file
Profiles of source categories 
(Unit: g/g)

Title Line

The sequence of species should 
be the same to that inbe the same to that in 
“concentration”worksheet



CMBGC‐Iteration 1.0

Input file
Profiles of source categories 
(Unit: g/g)

Source name column

User can change the order or 
number of source categoriesnumber of source categories
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Input file
Profiles of source categories 
(Unit: g/g)

Source profile dataset (g/g)

S f i iSum of species in one source 
should ≤ 1
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Input file

Uncertainties of source profile
(Unit: g/g)

Pattern of “un_pro”is the same 
t th t f “ fil ”to that of “profile”
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Input file

Gas-to-PM2.5 Ratios for source emissions 
used as Constraints (Unit: g/g)used as Constraints (Unit: g/g)
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Input file

Gases name line:

The number and sequence of gases should 
be the same to that inbe the same to that in 
“concentration”worksheet
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Input file

Sources name column:

The number and sequence of source should 
be the same to that inbe the same to that in 
“profile”worksheet
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Input file

Key parameters for solution 
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Input file Key parameters for solution 

N b fNumber of gases

Should be the same to the number ofShould be the same to the number of 
gases in “concentration”worksheet
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Input file Key parameters for solution 

Range of gas constraints for global 
optimization solution in the model

Can be set as default value
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Input file Key parameters for solution 

Coefficient of up bound for global 
optimization solution in the model

Can be set as the average PM 
t ticoncentration
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Input file Key parameters for solution 

Max step of Iteration
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Input file Key parameters for solution 

Condition of Iterative convergence
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• Run the model

Double click the CMBGCIteration.fig file
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• Run the model

Choose the CMBGC-Iteration p and click runChoose the CMBGC Iteration.p and click run
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Panel display of CMBGC-Iteration
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Steps:Steps:

1.Click “Loading” button: load the input data1.Click Loading  button: load the input data
2. Select fitting gases, sources and species
3. Click “Run”button: run the model 
4. Click “Save”button: save result
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1. Load the input dataset
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Di l h i f i f i

a d
Display the information of input 
dataset

b
a: concentrations of PM

b: concentrations of gases

b

c: categories of source
c

d: concentration of species
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a d

b b: concentrations of gases

2.1 Select the fitting gases

b

c
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a d

bb

c
c: categories of source

2.2 Select the fitting source 
categories
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a d

bb

c

Click:
Y h k th filYou can check the source profile
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a d

d: concentration of species

b
2.3.Select the fitting species

b

c
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3. Run the model
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Result:
a c

a: Source contribution

b: Performance index b

c: MPIN matrix

d: modeled species

e

e: modeled gases
d
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Result:
a c

a: Source contribution

Mean contribution (ug/m3), 
uncertainties of contribution,
P f ib i (%)

b
Percentage of contribution (%)

e

d
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Click:
You can check the daily sourceW it th

a c
You can check the daily source 
contribution

Write the sequence 
number of source to 
check the contribution

Convergence 

b
yes or not

e

d
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Result: a c

b: Performance index

( )PM (%):
(80-120%) would be 
satisfactory

b

Chi2:
Close to 0 would be better

e

R2:
Close to 1 would be better

d
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a c

M difi d P d I N li d (MPIN)Modified Pseudo‐Inverse Normalized (MPIN)

Show the sensitive species for the sources

b
p

For each source, the species with 1 
ld b h i i f

e
would be the most sensitive one for 
this source category

d



CMBGC‐Iteration 1.0

a cModeled species information

Species column: shows the name of speciesSpecies column: shows the name of species
Fitting column: shows the species selected for fitting (marked with “*”)
Measure column: shows the mean concentrations of species in PM
Un M column: shows the mean uncertainties of species in PM

b
Un_M column: shows the mean uncertainties of species in PM
Calculate column: shows the calculated mean concentrations of species
Un_C: column: shows calculated mean uncertainties of species

e

d
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a cModeled species information

C/M column: shows the ratio of calculated and measured concentrations forC/M column: shows the ratio of calculated and measured concentrations for 
species
C/M_un column: shows the ratio of Un_M of measured concentrations for 
species

b
species
Residu/Un column: shows the ratio of residual and modeled uncertainties 
for species

e

d
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a cModeled gases information

G l h h fGas column: shows the name of gases
Fitting column: shows the gases selected for fitting (marked with “*”)
Measure column: shows the mean concentrations of gases
C l l t l h th l l t d t ti f

b
Calculate column: shows the calculated mean concentrations of gases
C/M: shows the ratio of calculated and measured concentrations for gases

e

d

Show the bound of C/M set in 
input file
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4. Save the result
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• Result

Output information:p
Daily contributions;
Daily contribution uncertainties;
Mean source contribution;Mean source contribution;
Performance index;
MPIN matrix;
Modeled species information;Modeled species information;
Modeled gases information
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