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Non‐negative Constrained Absolutely PrincipleNon negative Constrained Absolutely Principle 
Analysis (APCA)  model is a factor analytic 
approach and can be applied to estimate theapproach and can be applied to estimate the 
contribution of sources to particulate matter, 
based on the PCA method. Non‐negative 
contributions are obtained
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• 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.



NCAPCA 1.0

• 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 NCAPCA zip fileExtract the NCAPCA.zip file
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Four files in NCAPCA.zip

Matlab program files
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Four files in NCAPCA.zip

User Guide for CMB-GC
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Four files in NCAPCA.zip

Example of input file
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• Input fileInput file

I t fil f NCAPCA 1 0 i l filInput file of NCAPCA 1.0 is  .xls file

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

Three worksheets in input filep

Do not change the names of 
three worksheets!
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Input file

Concentration of ambient dataset
(ug/m3)
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Input file Concentration of ambient dataset

First line: title line
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Input file Concentration of ambient dataset

D t tDataset
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Input file

Concentration of daily total mass 
of PM (TOT)   (Unit: ug/m3)
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Input file

Parameter of solution
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Input file

Number of factors you 
want to extract
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Input file

Convergent condition for 
nonnegative constrained 
iteration

Can be set as default value
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Input file

Max step for nonnegative 
constrained iteration

C b t d f lt lCan be set as default value
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• Run the model

Double click the NCAPCA.fig file
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• Run the model

Choose the NCAPCA p and click runChoose the NCAPCA.p and click run
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Panel display of NCAPCA
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Steps:

1.  Click “Loading” button: load the input data
2 Click “Run”button: run the model2. Click Run button: run the model 
3.1 Click “Save APCA”button: save APCA result
3.2 Click “Save NCAPCA”button: save NCAPCA result
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1. Load the input dataset
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Extracted factor 
number

User can change the 
number in the box

Display the 
information of 
Species

fNumbers of samples 
and species
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2. Run the model
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Result of APCA 
solution
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Varimax rotatedVarimax rotated 
factor loading
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F t i lFactor eigenvalue 
and variance (%)
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Source profilep
(unit: ug/m3)
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Show the source 
profile plot
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Source contribution
(unit: ug/m3)
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Show the daily 
source contributionsource contribution 
plot
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Result of NCAPCA 
solution
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Parameter of 
NCPACA, set in the 
input file
U hUser can change 
the values here 
and re-calculaeand re calculae
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Source profile of p
nonnegative constrained 
solution
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Show the NC-source 
profile plot
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Source contribution of 
nonnegative constrained 
solution
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Show the NC-source 
contribution plot
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3.1 Save the APCA 
result

3.2 Save the NCAPCA 
result



NCAPCA 1.0
• Result (APCA result)

Output information:p

Factor loading
F profile: source profileF_profile: source profile
APCS: absolutely principle 
component score
Source contributionSource contribution
Mean contribution
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• Result (APCA result)
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• Result (NCAPCA result)

Output information:p

F_profile: NC source profile
Source contributionSource contribution
Mean contribution
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F_profile: NC source profile
Source contributionSource contribution
Mean contribution
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