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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



NetCDF can clear the clutter
and improve storage and memory

Network Common Data Form

Commonly used with scientific
data with multi dimensional arrays




NetCDF can clear the clutter
and improve storage and memory

Network Common Data Form

Commonly used with scientific
data with multi dimensional arrays

That includes ‘time’



NetCDF can clear the clutter
and improve storage and memory variables
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Integration of NetCDF into SWAT+

SWAT+ Benefits from NetCDF Format




Adapt

Additional Role

Ay v A A A Ay . Gets configuration files used by
inruyfigileOdnoduledq .
lum landuse. lum management.sch cntable. lum
, chg cal parms.cal null null
TA YarA A AT init plant.ini soil plant.ini om_water.ini
gllnatjeugomjso-tug o soils soils.sol nutrients.sol null
decision_table lum.dtl res_rel.dtl null
regions 1s unit.ele 1s_unit.def null
pcp_path limpopoClimate.nc4d
tmp_path limpopoClimate.nc4
slr_path limpopoClimate.nc4
hmd_path limpopoClimate.nc4
wnd_path limpopoClimate.nc4
A v
OnetfcdgOngxOO
netcdf.ncw: written byjames
limpopoClimate.nc4  wgn latitude longitude elevation pcp tmin tmax slr hmd wnd pet wnd_dir atmo
518750s23750e 198s2508e -18.75 23.75 947 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750524250 198s2508e -18.75 24,325 922 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750s24750e 198s2508e -18.75 24.75 970 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750s25250e 198s253e -18.75 25.25 1029 1.9 1.0 1.0 1.0 1.0 1.0 null null
518750s25750e 198s256e -18.75 25.75 1069 1.9 1.0 1.0 1.0 1.0 1.0 null null
518750526250e 198s5262e -18.75 26.25 1011 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750s526750e 1985269e -18.75 26.75 1087 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750527250e 198s5272e -18.75 27.25 1048 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750s27750e 198s5278e -18.75 27.75 970 1.9 1.0 1.0 1.0 1.0 1.0 null null
518750528250e 198s5281e -18.75 28.25 1049 1.0 1.0 1.0 1.0 1.0 1.0 null null
518750528750e 1985288e -18.75 28.75 1044 1.0 1.0 1.0 1.0 1.0 1.0 null null
c1QTLMAc IGILAA TGO I0AN 19 TFC 20 L0 172327 1 1 & 1 & 1 A 1 & 1 A nall nia 1l

I3 =2 3 35 353 5 3 5 3 3 35 |



Adapt

"_ Additional Role
decides whether to use NetCDF or traditional weather inputs

'/_ Operational Logic
"~ Checks for NetCDF configuration file existence & switches
between input methods accordingly
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inquire ( =in_sim&ncdf conf, =] exist)
(.not. i exist .or. in_sim¥ncdf conf == "null"™)

Reading from cli_pmeas

cli tmeas

cli meas netcdf




Adapt existing modules
new modules

o ) N <
ﬁ ¢lilneasOnetfcdgOg " . Purpose

Reads weather data from NetCDF files

¢lilnéycdgOnoduteny”,

Maintains compatibility with
weather generator

— | Supported Variables
Precipitation, temperature (min/max), solar radiation,

humidity, wind speed, potential evapotranspiration




Adapt existing modules

new modules

¢lionédsOnéyedyny "

¢lilnétfcdgOnodutlenyg’

o

Purpose

Contains the core NetCDF functionality
(functions and classes)

netcdf context _type Manages NetCDF file context including x
dimensions, variable IDs, and spatial/temporal metadata

station_type Defines station properties with latitude, Functions

longitude, and scaling factors for different variables

File opening, variable reading
time/spatial indexing



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




TxtinOut-converted : bash O + TutInOut : bash D +
A cjames@home-arch drive/..i ./TxtInOut-converted > pwd A Cjames e-arch drive/..m./TxtInOut > pwd
/drive/current/wd/africa-zambezi/Scenarios/Default/TxtInOut-converted Jdrive/current/wd/africa-zambezi/Scenarios/Default/TxtInOut
A C]jame ome-arch drive/..m./TxtInOut-converted > ../rel-swatplus [] A c]ames e-arch drive/..m./TxtInOut > ../rel-swatplus [




SWAT+ with NetCDF

» ncview ./zambeziWeather.ncd

re licensed under the Gnu General Public License version 3; type “ncview -c¢' for redistribution details.

hnnot convert string "-*-lucida-bold-r—*-—*-14—k—k—x—x—%—%—" tp type FontStruct

Faster climate reads save you ,.,mm =

Neview 2.1.11 David V. Pierce 7 Novesber 2024

time in large scale modelling v LT 5 WARE O ST

< Lynes-

Enables modern workflows by allowing
direct use of gridded climate datasets -
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SWAT+ with NetCDF

How does it benefit you?

Faster climate reads save you
time in large scale modelling

Enables modern workflows by allowing
direct use of gridded climate datasets

Maintains numerical equivalence
Without the additional processing

ET (mm)
50 - 300
300 - 600
0 600 - 900
B 900 - 1100
I 1100 - 1400
W 1400 - 1800




basin_wh_aa_MetCDF.txt

File Edit View

africazambezi SWAT+ @TODAY@ MODULAR Re
jday mon  day yr unit gis id name
365 12 31 1985 1 1 africazambezi
Ln 4 Col 145 1.840 characters
E basin_wb_aa.txt * I
File Edit View
africazambezi SWAT+ @TODAY@ MODULAR Rew
jday mon  day yr unit gis id name
365 12 31 1985 1 1 africazambezi

time,pcp
1981-8

=t

[V}

ca

=
1

L b

=
[T}
2]

=
[T}
2]

oh LN

=
¥
=]

=
I.CI
ca

[y i gk
1

=
¥
=]

=t
[V}
ca
=
1
2

e e e = =" =y =
1
oOm DD m DD m D

=
¥s]
ca
=
i
o

=t
[}
o
=
1
=
1
=
=

[y
o
o o
[y
1 1
=
1 1

SO SIS

[V Ny =

=

(V)

[¥a]

=
1

=
[T}
2]

(R
o=
=7 Ry =

[y i ok
1

[ =
0o L0
[ e R s
==
| I R |
1

=

o

=t
[}
o
=
1
=
1
m

=t

[V}

ca

=
1

=
1

=
[}
[#]
1
[ = =3
1 1 1
[T

=
]
Pad  Pod  Pud Pd B R P

oh LN

a
a
a
a
a
o
o
o
a:
o
o
o
-81-1
a
o
o
o
a:
a:
o
8
o
a
e
o

A
J
1]

w1

(4

|
-

-

Lt

= =
[T -

(= -~ - B
I

ca

a

Pad L ]

precipitation clf
lat lor

=]
oh =

[T T ¥

0 O O =] pJ
e B o T o I o R WU
[ I R v
G & G oo

®
=%}
s}

Wt i
L
g o

O VT o T [

(= T W R N R R

= Jfm = WA GD M
(1= < W Ry Wy R O Y -

Lt L
v}

-]

s}

B
|

a7} =
Pl -
L= B <

o o

[ux] 9 J
SN = &
o = W
G M L

L

2=}

[¥E)

]
I e T I V]
L L
= LY Y]




SWAT+ with NetCDF

How does it benefit you?

Faster climate reads save you
time in large scale modelling

Enables modern workflows by allowing
direct use of gridded climate datasets

Maintains numerical equivalence
Without the additional processing

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

General Permissions Details

gswp3-ewembi

openy/ Jdrive/mode

8} Change...

L T-Framewor...ambezi/fweather/swatplus/observed

153.2MiB (1
5,750 files, 0 s|




Challenges and Next Steps

Not Easy to Compile Fortran

BB _| | File format knowledge
o

EEER
netCDF

Variable mapping

(var_list + [None] * 3)[:3]



NetCDF is the

SWAT+ Employs Relational Database Philosophy

Current Weather Structure quickly leads to too much

NetCDF implementation Makes Model Faster, Saves




Streamlining SWAT+ Climate Input Data
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