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Each Weather Station
Has about 6 Variables

Precipitation

Min Temperature

Max Temperature

Solar Radiation

Relative Humidity

Wind



SWAT+ is a Huge improvement on SWAT2012

Climate input can Quickly Build up

NetCDF is an Efficient Format

Integration of NetCDF into SWAT+

SWAT+ Benefits from NetCDF Format
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NetCDF can clear the clutter
and improve storage and memory

Network Common Data Form

Commonly used with scientific 
data with multi dimensional arrays
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NetCDF can clear the clutter
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Network Common Data Form
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NetCDF can clear the clutter
and improve storage and memory

Network Common Data Form

Commonly used with scientific 
data with multi dimensional arrays

Temperature Precipitation lat lon
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Reference
Time

variables

Coordinates Dimensions
(& indices)

Dataset

You can store as many variables 
as needed efficiently in one file
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Additional Role
Gets configuration files used by climate_control.f90

Adapt 
to accommodate new modules
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Additional Role
decides whether to use NetCDF or traditional weather inputs

Operational Logic
Checks for NetCDF configuration file existence & switches 
between input methods accordingly

Adapt 
to accommodate new modules

Reading from
NetCDF File!
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Adapt existing modules
to accommodate 

Purpose
Reads weather data from NetCDF files

Maintains compatibility with 
weather generator

Supported Variables
Precipitation, temperature (min/max), solar radiation, 
humidity, wind speed, potential evapotranspiration



Functions
File opening, variable reading
time/spatial indexing
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Adapt existing modules
to accommodate 

Purpose
Contains the core NetCDF functionality 
(functions and classes)

netcdf_context_type: Manages NetCDF file context including 
dimensions, variable IDs, and spatial/temporal metadata

station_type: Defines station properties with latitude, 
longitude, and scaling factors for different variables



SWAT+ is a Huge improvement on SWAT2012

Climate input can Quickly Build up

NetCDF is an Efficient Format

Integration of NetCDF into SWAT+

SWAT+ Benefits from NetCDF Format



SWAT+ with NetCDF
How does it benefit you?

Faster climate reads save you 
time in large scale modelling

Text Based

NetCDF Based
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SWAT+ with NetCDF
How does it benefit you?

Maintains numerical equivalence
Without the additional processing

Faster climate reads save you 
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SWAT+ with NetCDF
How does it benefit you?

Saves you space without all the 
clutter. NetCDF data is compact

22%

Maintains numerical equivalence
Without the additional processing

Faster climate reads save you 
time in large scale modelling

Enables modern workflows by allowing 
direct use of gridded climate datasets



Challenges and Next Steps
What considerations are there?

File format knowledge
Users need understanding of NetCDF 
structure Converter? Built into Editor?

Not Easy to Compile Fortran
NetCDF on Windows

Variable mapping
Currently fixed variable names
requires use of cdo to rename



NetCDF is the
we need

Hero

SWAT+ Employs Relational Database Philosophy 
Making its structure more efficient over legacy SWAT

Current Weather Structure quickly leads to too much 
clutter & slowing as weather stations increase in number

NetCDF implementation Makes Model Faster, Saves 
Space and reduces clutter while maintaining flexibility



Streamlining SWAT+ Climate Input Data
Woes with a Single-File Superhero!
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