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Why KPP?

KPP:  Kinetic PreProcessor (Damian et al, 2002, Sandu et al, 2003,
Sandu and Sander 2006)

• well documented

• well tested

• widely used



Why KPP?

• KPP reads ASCII files containing chemical equations and
automatically generates Fortran 90 code for integrating the 
corresponding differential equations. 



Why KPP?

Advantages

• much less time consuming than manual coding

• less error prone

• numerically efficient

• results in greater flexibility 

• updating mechanisms by additional equations

• sensitivity studies



WRF-Chem Registry

Excerpt: chemistry array

+ arrays for radicals

+ arrays for photolysis rates

+ package declaration for each mechanism 



WRF-Chem/KPP Coupler

Written in C and in parts based on the Registry mechanism

Writes f90 interfaces between WRF-Chem and  KPP generated code

Layout: still open for suggestions

A few modifications to KPP (switch)

not all features available  

currently only Rosenbrock type solvers



WRF-Chem/KPP coupler

(modified)



Layout of the coupler

„Non-destructive“

Located in one directory: chem/KPP

• compile_kpp script, clean_kpp script and Makefiles

• modified KPP (latest version, v2.1)

• the coupler

• mechanisms directory

• module_wkppc_constants.F

• documentation (work in progress)

• can be called from compile script



Call tree for the generated code



Adding mechanisms I

1. Edit the WRF-Chem Registry (currently Registry.EM_CHEM) 
• add additional species to chem array
• add a package (=a mechanism) with a name ending with _kpp
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Adding mechanisms I

1. Edit the WRF-Chem Registry (currently Registry,EM_CHEM) 
• add additional species to chem array
• add a package (=a mechanism) with a name ending with _kpp

2. Provide input files (.eqn, .spc, .kpp) for KPP in a subdirectory of 
chem/KPP/mechanisms named after the package

3. Optionally provide a file (wrfkpp.equiv) for mapping variable names 
in WRF-Chem to variable names in KPP



Adding mechanisms II (the hard part)

Possibly calculate additional photolysis rates 

Emissions

Initial and  boundary conditions

Dry deposition rates

Wet deposition

Deep convection

…



Future Perspectives/Availability

Currently under evaluation for the WRF-Chem Repository

One step towards generalizing WRF-Chem

Suggestions are welcome!
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Tasks of the coupler

• Gather information from the WRF-Chem Registry:
• chem array species names (from package lines)
• names of radicals from radical arrays
• photolysis rates

• Read KPP species files (from chem/KPP/mechanisms/*/*.spc)

• Read wrfkpp.equiv files

• Perform consistency checks and issue warnings if necessary

• Write a mechanism driver for KPP mechanisms (called from   
chem/mechanism_driver.F)

• Write a solver interface module for each KPP mechanism 

• Take care of  running KPP (make) and later compiling the generated  
code together with WRF-Chem



Preliminary benchmarks


