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ISORROPIA-lite calculates:

the composition and phase state of an NH4
+-SO4

2--

NO3
--Cl--Na+-Ca2+-K+-Mg2+-Org-water inorganic 

aerosol in equilibrium with gases

Assumptions:

• One phase where organics are mixed with 

inorganics – in metastable state.

• Effect of organics is to increase the aerosol liquid 

water content affecting inorganic partitioning

• Water uptake is parameterized in terms of organic 

mass, and hygroscopicity parameter

Non-volatile: Na+, Ca2+, K+, 

Mg2+, H+, OH-, HSO4
-, SO4

2-

Organics

Liquid phase

Gas phase

Semi-volatile:

NH4
+, NO3

-, Cl-, H2O

HNO3, HCl, NH3, H2O

ISORROPIA-Lite (Kakavas et al., 2021)

Lite version: metastable aerosol only

Full version: stable/metastable option also (this will be released later as 

ISORROPIA – III, but we don’t care about this for all our applications. 



Changes – from the user side - compared to ISORROPIA 2.3:

1. Input file has 3 more columns to describe the amount and properties of the 

organics internally mixed with the inorganic aerosol.

2. Two more output files are generated, in addition to the .txt, .dat files with the 

output from the simulations. These extra files have the activitity coefficients 

(.act) and the water content associated with each aerosol species (.wat).

3. The .txt file has a little more information compared to ISORROPIA 2.3 because 

the effect of the organics is also summarized.

Execution: similar to older versions, see example with the demo input file test1.inp:

ISORROPIA-Lite (standalone code)

Output files (with new in italics):

Activity coefficients (new)

.dat file (with more info on organics)

Input file (with more info on organics)

.txt file (with more info on organics)

Liquid water content file (new)



Input file:

Very similar format to .inp file of ISORROPIA 2.3, only that you need to have 3 extra 

columns (shaded in blue) to describe the organic mass and their properties.

Mass of organics in aerosol (always in μg m-3)

Hygroscopicity of organics (κ parameter of 

Petters and Kreidenweis, 2007)

Density of hygroscopic organics (g cm-3)

Notes:
1. Phase state parameter should still be included (for compatibility with ISORROPIA-III, when it 

is released), but ISORROPIA-Lite ignores it and always assignes to 1.

2. k_org = 0.15 and rho_org = 1.4 are good values. Organic mass always in μg m-3.

3. Specifying k_org=0 or Org (mass) = 0 means organics do not take up water and affect the 

solution. This is identical to running ISORROPIA 2.3 in metastable mode. 

ISORROPIA-Lite (standalone code)



Activity coefficient (.act) output file:

ISORROPIA-Lite (standalone code)

Text file, each row contains the results from the 

corresponding row in the input (.inp) file

Each column has the value of the mean activity 

coefficient of the salt (e.g., γNaCl, γNaNO3, etc.).

Notes:
1. The activity coefficients are used to plot maps, partitioning curves, etc. See relevant papers 

on how they can be used.

2. If a binary pair was not present in solution (see above, e.g., NaCl), then the program defaults 

the γ to 0.1. Don’t use them if they weren’t in the aerosol though!

Input file can also be easily read in 

Excel, Igor, etc. (following the same 

procedure as done for the .dat file).



Liquid water content (.wat) output file:

ISORROPIA-Lite (standalone code)

Text file, each row contains the results from the 

corresponding row in the input (.inp) file

Each column has the value of the liquid water 

content (always in μg m-3) associated with the salt 

specified in the header. Organics and total water is 

also provided.

Notes:
1. The sum of the water from each of the salts and the organics should give you the total LWC.

2. The contribution of each salt is now directly known for each input. This provides all the 

information required to understand if the aerosol is in a “sulfate-dominated”, “nitrate-

dominated”, “chloride-dominated”, or “organics-dominated” regime in terms of liquid water.

Input file can also be easily read in 

Excel, Igor, etc. (following the same 

procedure as done for the .dat file).



Changes to (.txt) output files – compared to those from ISORROPIA 2.3:

ISORROPIA-Lite (standalone code)

Output section for each input now contains the 

water contributions from each salt.

Input section also notes the amount of organics in 

the simulation.



Changes to (.dat) output files – compared to those from ISORROPIA 2.3:

ISORROPIA-Lite (standalone code)

Output section for each input now contains the 

water contributions from each salt.

Input section also notes the amount of organics in 

the simulation.



ISORROPIA-lite (some example results)

Input file

NH3T Sulfate Water Nitrate Water Organic Water

2 22% 4% 74%

6 21% 9% 70%

10 20% 11% 69%

2 35% 4% 61%

6 33% 10% 57%

10 32% 14% 54%

2 72% 3% 25%

6 67% 10% 23%

10 63% 16% 22%

Organic water impacts on εΝΟ3 Sulfate, nitrate, organic contributions to water



ISORROPIA-lite (results by Kakavas et al., Tellus B)

Takehome message: the feedback of organic water can be important.

Aerosol water, no organic effects 

(i.e., like ISORROPIA 2.3)

Aerosol water change from 

including organic effects



ISORROPIA-lite (more information)

Questions, comments to 

athanasios.nenes@epfl.ch

steliosk22@gmail.com
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