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What is this presentation about?

SWAT/SWAT+ implementation on a State level in Lithuania:
o Brief history

o SWAT/SWAT+ LT modelling system structure

o Use cases: already utilized and planned

o Further plans

o Considerations for SWAT/SWAT+ modelling system
implementation in the government
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Brief history

 Before 2009 — different not-processed based models tried
(MIKE BASIN, FYRIS etc.);

* Since 2009 the start of SWAT modelling system preparation
for the whole country;

* From 2022 SWAT+ model and setups for the country
prepared
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Hydrographic network

e Surface area of Lithuania: 65 300 km?2

* River density: 1 km/km?2

 ~ 3500 lakes and reservoirs > 1 ha

 Average annual precipitation: 695 mm
(surplus)

 Average annual temperature: +6.9 °C

SC km
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Further possibilities to aggregate SWAT+ LT results
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4 RBDs for WFD directive 826 river water bodies
2 Baltic Sea basins for HELCOM (BAP and GUR) 361 lake water bodies
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Main principles:
v’ Inputs and parameter
Rasters ( iff) settings governed by
Python scripts
v’ High automation and
scalability level
v Quick production of
results even for the
whole country

PostgreSQL,
PostGIS

Regqular input files
(.csv, .txt etc.)

SWAT+ modelling

system
Data preparation | |
Python & R scripts Scenario Python scripts
Output analysis,
visualization and specific

product production scripts

2023/06/26 - 30

Data types and sources:

v Hydrographic network (geoportal)

v’ Soils (geoportal)

v  Hydro and meteo info (Hydromet
service)

v’ Landuse (geoportal, Corine)

v’ Crops (MoA subordinate)

v’ Forests (MoE subordinate)

v' Abandoned lands (geoportal)

v Reclamation state (geoportal)

v' Wastewater (EPA)

v' Water use (EPA)

v" Monitoring (EPA)

v’ Fertilizer use (Statistics Lithuania)

v’ Crop vyields (Statistics Lithuania)

v No. of animals (Statistics Lithuania)

v’ Atmospheric  deposition  (CLRTAP
EMEP)

v’ Etc.
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SWAT+ LT modelling system structure

Modelling system management by Python scripts example

v B servers (2) PostgreSQL examp|e EXBLOEER main.py settings.py X
v GPLTSWAT \ SCRIPTS GEBEOS& settings.py > 4 DebugingOptions
v = Databases (3) . .
. M Data Output Explain Messages Notifications Geometry Viewer » _pycache_ DebugingOptions
= m X > .idea debug =
> = LTSWAT2020_coarse objecti N kodas _ ’y shape a e oneHRU
s = | TSWAT2020_fine 4 [PK]integer character varying (254) geometry : ry : )
- N 2 adaptive_fertilization_timing_measure.py output = {'daily’:["channel_sd’, "reservoir’, ‘ag
61 61 NEP 0106000020120DO0... . _ "yearly':[]}
advanced_fertilization_techniques_measure.py T e L G 1 o T E EaE
62 62 NEP 0106000020120D0... : ost_h_internal = : s
v % schemas (23) apportionment.py _ u
© 63 63 NEP 0106000020120D0 PGDBhost = “localhost
> < atm_deposition apportionmentyear.py
> < bufferstrips 64 64 | NEP 0106000020120D0.- autumn_to_spring_plough_measure.py RoutingUnitData:
5 @ca”bration 65 65 NEP 0106000020120D0... calibrated_settings.py useRoutingUnits=
> @catchmentdata 66 66 NEP 0106000020120D0... calibration_overview.py
> < catchments 67 67 NEP 0106000020120D0... oateiert oy projectPickleFile =
> g:ountles 68 68 NEP 0106000020120D0... Catch_crop_measure.py
> ert
69 NEP 0106000020120D0... convert_results. T T : o .
> &hru Py . : ; _
» & landuse 70 70 TPN 0106000020120D0... fertilizer_amount_regulation_measure.py {"IYR":1994, "NBYR":28, "IDAF":1,
> &lup 71 71 NEP 0106000020120D0... filter_strip_measure.py ' '
Output =
> < management 72 72 NEP 0106000020120D0... slmezscl st st i g p, . {, . L o
. : . daily':[ 'channel sd', 'reservoir', 'aquifer','ls
> <> measures intro_sedimentationponds_wetlands_measur...
; landuse_change_measure.
> 2mbel_dr1t]lt Geometry Viewer a 9e- Py ‘yearly':['hru_wb', *hru_ls', "hru_pw', ‘channel_sd
> © S landuse_group_change_measure.py ‘avann':[ 'basin_wb', 'basin nb', 'basin_1ls', 'bas
> < point_sources & N main_GIS.py 'lsunit_wb', 'lsunit_nb', 'lsunit_1ls', °
> < preproc v [ Tables (15) = 2 5 & o o main_measures_test.py "hru_wb', 'hru_nb', 'hru_ls', 'hru_pw"',
; — o ; .
> < public > [ abandoned Py P 0O OCO . ch)) main_measures.py ‘channel _sd', 'aquifer', 'reservoir', 're
> regionalization == © o :
g .Q > II:I croplookup g o % S &° @oowo main.py
> rivers > [Hcrops o ©
. p o %® S 4 managed_drainage_measure.py e . . ‘s
> < soil s [ forest 00 0 ® o5 P % if ("DebugingOptions locals()
> <& supplement > [ forestlookup ° o %gb@o 2 <8§ no_plough_measures.py hasattr(DebugingOptions, "debug")
> & swat2012 > Egdr O, w8 0(200860@2,?0 pg_upload.py hasattr(DebugingOptions, "output")
> & topology > ESgdr_alone OO ooo . ie plough_postpone_measure.py DebugingOptions.debug):
> F5 gdr_alone_raster_lookup o ° o ® % prepare_calibration.py Output["daily"].extend( DebugingOptions.output["
(o] n . n . . '
> E5 gdr_imperv_val s prepare_PAICSWAT.py Output["yearly"].extend( DebugingOptions.output[
> Edgdr_impervious reachConcentrations.py
> Eimperviousclasses run_all_measures.py
> Elanduse_swat_raster_lookup run_main.bat o
> [landusegroup_raster_lookup run_waterbalance.bat CoordSvst:
2023/06/26 a 30 > Etemp_joined . N
F3 union settings_measures.py OUTPU TERMINAL
5 S

settings.py
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SWAT 2012 SWAT+
Station Name NSE | PBIAS | NSE |PBIAS
Akmena-Dané-Kretinga 052 [11% |048 |15% T — SWAT 2012 SWAT+
. o o Sesuvis-Skirgailal 0.61 [8% 10.64 |12%
Akmena-Paakmenis 0.62 |-20% |0.58 |2% Sirvinta-Link 0.60 |-1% 0.62 |-6%
Aunuva-Aunuvénai 044 | 2% |0.53 |-4% SALVINA- LINKONYS S8 [/ D02 S04
Bartuva-Skuodas 0.63 |-3% |0.63 |6% Susve-Josvanial 0.67 |-5% 071 2%
Dubysa.Lyduvénai 059 |-8% 0.61 |-1% Sufvé-Siaulénal 067 6% 10.57 |25%
Tora-Tauragé 0.61 |-10% | 0.5 | 0% Sventoji-Anylsciai 0.6 0 1043 [11%
Klaipedos kanalas-Lankupiai | 0.48 | -18% | 0.54 | -12% ‘§Vent9J1-Ukmerge -0.19 |-2% 10.56 | 8%
Krazanté-Pluskiai 060 (2% |0.50 |8% Sysa-Silute 043 10% 1042 |31%
Lévuo-Bernatoniai 062 [4% 1059 [9% Tatula-Trecionys 052 |-1% [0.57 |-5%
Merkys-Puvodiai 0.33 [-18% | 0.40 |-19% Upita-Eidukai 047 |-18% |0.51 |10%
Minija-Kartena 072 |-8% 1071 |-3% Ula-Pelesa-Zervynos 041 |-17% |0.52 |-13%
Minija-Lankupiai 0.58 (6% 0.62 |3% Venta-Leckava 0.67 4% 0.81 | 9%
Minija-Prickulé 0.55 0% |0.51 |2% Venta-Papile 0.67 |-8% |0.68 |-6%
Mituva-Zindaiéiai 0.51 |1% 054 |1% Verkné-Verbyliskés 047 |-2% 1042 |12%
Miiga-Ustukiai 0.58 |5% |0.64 |-1% Vilnia-Vilnius 0.13 |-10% | 0.21 |3%
Nemunas-Druskininkai 0.99 2% 0.97 | 7% Yslykis-Kyburial 0.59 -9% |0.58 |9%
Nemunas-Kaunas 0.67 |11% 10.65 | 14% Zeimena-Pabradé -1.08 1% 0.22 | 10%
Nemunas-Nemajinal 0.79 0% 0.89 4% Nevezis-Babtail 046 | 9% 0.74 | 0%
Nemunas-Smalininkai 0.68 2% 083 |7% Daugyvene-Rim3oniai 0.59 3% |0.66 |-4%
Nemunélis-Tabokiné 0.49 0% 0.48 |-10% Levuo-Kupiskis 061 122% 10.64 |25%
Nemuno ats. Atmata-Rusné [0.58 | 4% 0.69 | 10% Sesupe-Liubavas 0.18 1[15% | 0.09 |14%
Neris-Buivydziai 1.00 [1% |1.00 | 1% Miiga-Zilpamiisis 0.66 [20% 10.70 |[5%
Neris-Jonava 037 |7% 1073 |11% Nemunélis-Kvetkai 067 [2% 0.62 [1%
Neris-Vilnius Loe |50 US| PP Platonis-Vaineikiai 052 [2% 053 [1%
Nevéils—PaneVéiys 0.64 5% 0.68 | -2% Pwesa-zadelklal 0.57 8% 0.59 | 7%
Nevve_Z%S—Traupls __ 0.47 3% 0.50 | 22% Nelnunas-Rusne 0.51 26% 0.85 | 6%
Sanzilés kan.-Bernatonial 0.62 | 6% 0.61 |22% Sidabra-Sarkiai 0.47 33%  0.18 | 79%
Skroblus-Dubininkas -59.12 | -50% | -48.8 | -48% — : 5 : 5
. s Istras-Talackoniai 0.57 |-4% 0.64 | 0%
Stréva-Semeliskes -9.27 [10% | -8.81 [41% T
S Kulpe-Siauliai 0.00 [21% | -0.40|29%
Svyla-Guntauninkai 0.59 [-12% |0.58 |9% — . .
S NI Vetvirzas-Mikuzai 070 |7% 0.67 |18%
Saltia-Valkininkai 024 9% 10.39 |7% Tiira-Paruri 048 |-21% | 0.63 |3%
Sesupé-Kudirkos Naumiestis [0.63 | 10% | 0.64 | 13% Ha- L AU ' Ll | 0

7 out of 62 (11 %) station catchments did not meet at least 1 criteria (from these only
2 did not meet both criteria)
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Station

Nemunas - aukiiau
adxaciay
Druskininky

Water quality

Station

Neris - ties Buivydiiais

Nemunas - Zemiau Druskininki
SEINaY QUBRININLY

Nemunas - Zemiau Druskininky

Nemunas - aukiciau Alytaus

Nemunas — Zemiau Alytaus

Nemunas - Zemiau Alytaus

Nemunas - gukiciau Prieny

0,72 5 — -

Neris - aukiciau Vilniaus
0:70 Neris - Zemiau Vilniaus
0,64 . . -

Neris - zemiau Vilniaus
0,78 . - o

Neris - Zemiau Vilniaus
0,79 y -~

Neris - auki¢iau Jonavos
0,73 . -

Neris - Zemiau Jonavos
0,79

Nemunas - auk$fiau Kauno

Neris - aukstiau Kauno
WEIS - auxaclay

Nemunas - Zemiau Smalininky

Nemunas - aukiciau Rusnes,

aukiciau Leites

Sventoji - aukigiau Anyk3giy

Minija - aukiciau Plunges

Minija - Zemiau Plungés

Minija - Zemiau Gargidy

Minija - Zemiau Priekulés

VeivirZas - ties VeivirZénais

Sy3a - aukstiau Silutés

§x§a - emiau Silutés

Jura - aukiCiau Taurages

SRRRRRAR AR

Jura - Zemiau Tauragés

Setuvis - ties Skirgailiais

Saltuona - Zemiau Raseiniy

Lokysta - Zemiau Silalés

§e§ugé - Lenkijos pasienyje

Sedupg - Zemiau Kalvarijos

0,03 Sventoji - Zemiau Anykigiy
0,00 Sventoji - aukitiau Ukmergés.
0,33 Sventoji - Zemiau Ukmergés
0,13 Sirvinta - aukitiau §irvintu
0,33 Sirvinta - Zemiau 3irvinty

0,00 Siesartis - Zemiau Moléty

0,23 Vy?Zuona - Zemiau Utenos

0,42 Vilnia - auk3¢iau N.Vilnios

0,07 Vilnia - Ziotyse

0,21 Zeimena - ties Kaltanénais
0,08 Zeimena - ggvrp“i‘gyvévenﬁionéli |
0,52 Zeimena - aukitiau Pahradés
0,05 Zeimena - femiau Pabradés
0,68 Biika - aukstiau Baluoso 0,45
0,07 Stréva - Zemiau Semelifkiy

Sedupé - aukiiau
Marijampolés

Sedupe - Zemiau Marijampolés

Merkys - aukiciau Varénos

Siesartis - Zemiau :‘;akiy

Seimena - femiau Vilkavidkio

Calibration, val

Station

Miisa - aukiciau Kulpés

0,00
’ Lcmena B iemiau Kai§iad0ri
0,00

idation, accuracy

Station

Dubysa - ties Kaulakiais, ties

NARAANANAAPAA
Maisa - Jemiau Kulpés ngg,ly Nr.225 0,41
Ma - Jemiau Salodi ZieZmara - ties Paparciais 0,01

" . - Jura - ties Mociskiai
Sidabra - Zemiau Joniskio 3 - hies Jogak 0,04

- - — Minija - ties $ i
Sidabra - Latvijos pasienyje 034 SAWE - hies UVRIngly 0,00
Nemunélis - semiau : Karaliaus Vilhelmo kanalas -

B 016 ties 0,04
Laukupé - Zemiay Rokiskio 0.35 -0,63 Vilka - ties Gudals 0,67
Tatula - auki&iau Birs Salantas - ties Nasrénais 0,35
Tatula - Jemiau Birs 049 0,36 Graumena - ties Pakalnigkiais 0,15
Tatula - ties Trecionimis 0.02 1,81 Akmena - Q_LJ,.@QE&'\

. o * 0,04
Lévuo - aukidiau Kupitkio 0,18 Dysna - ties Kacergiske 022
Lévuo - Zemiau Kupiskio 0,70 Sventoji - ties Sabalilnais
Lévuo - aukitiau Pasvalio 0.05 (zemiau Andrioniskio 0,04
SRR, AR iR .

Lévuo - fiotyse 0,05 Nemunélis - Tabokiné 0,05

Daugyveng - Ziotyse Sventoji - ties

Kruoia - 3 L Bindzelitkiais,ties Pasilés

Kruola - dobies m ziotym 0,19

Obelé - zZemiau Radviliskio 0.77 -0,84 Pyvesa - tarp iadeikiu ir

Qbelé - Ziotyse 001 | 043 Geivitoniy 0,06
PR TN T 2 Rausve - ties Nadrausve 050

Kulpé - Zemiau Siauliy 0.74 Rl it A

Kulpd - Siot - Visakis - aukiciau Pilviskiy

ulpé - Ziotyse 0,75 (kelias 137) 0,08
Birvéta - Baltarusijos, Varduva - ties Grieze 000
pasienyje 0,02 Platoni P— -

- atonis - pasienyje
Laukesa - Zemiau Zarasy - LAONE - PRSIENVIS 0,04
Nemunas - Skirvyté aukitiau fava - paslenvis 0,10
Rusnés 0,11 Virvytia - ties Janapole 0,00
Neris - Zemiau Jonavos Nemunas — ties Pagégiais, ties
Sventoji - Zigtyse keliu Nr. A12 0,04

Zapyskiu

Dubysa - aukséiau SeredZiaus

KraZanté - aukiciau Kelmés,

GRARRFARAR, AN R

KraZanté - Zemiau Kelmeés
BLAZA0LE, - sRIUNAY REUNGS,

NeveézZis - aukiiau Panevéfio
WEMERIS - adxeLial Langvesio,

NeveZis - Zemiau Panevézio
WEMEAIS - ZEMIal] fangvedlD

Nevéiis - aukitiau Kédainiy

Nevéiis - Zemiau Kédainiy

Nevéiis - aukiciau
RGNS

Raudondvario

Sudvé - Fiotyse

Juosta - Zemiau Jackagalio

SARSRRARS  SPRANRPRS

0,00
0.45 Merkys - Zemiau Puvociy
05D Skroblus - Zemiau Dubininky
A
Salcia - Zemiau Salinink
0,72 291C1E - 2emiay 2alCinngy,
0,06 Al(men:a - Dané - ties
Tabausiais
0,09 Akmena - Dané - aukiiau
0,03 K|aiEédDS
0,13 Akmena - Dane - Ziotyse
0,01 Bartuva - aukiciau Skuodo
0,18 Bartuva - Zemiau Skuodo
Venta - aukitiau Kuriény
(60l Venta - Zemiau Kurieny
B Venta - Zemiau MaZeikiy
0,11

Virvytia - Zemiau Pateklos

Nemunas - Zemiau Kauno ties

Nemunas — Zemiau Kauno ties -0,51

SRR A RN

Kulautuva

Sventolji - fiotyse

o -
| 96 030

Vaidnidny

Svogina-Zeimena - auksCiau

Sirvinta - Ziotyse 0,22 -0,59

Siesartis - Ziotyse 0.00 -0,72
r

Jiesia - ties Silavotu 0,54 m

Ola - Pelesa - ties Kaiétomis

0,52
0,32

Mera - Kina - ties Pazeimene

AARARRARARRAAR,

0,45 0,21

keliu Nr.A3 0,10

Kena - ties Rukainiais, ties

SeSuvis - ties Taubuéiais 0,30

2023/06/26 - 30

The validation targets are not met by
SWAT+ in 21 out of 133 stations (16 %)
(Color — white; some problems — color
yellow).

Best results for NO3-N. Systematically
low R2 for PO4-P and Ptot (0.29 and
0.24 on average)
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NO3-N observed vs modelled monthly concentrations
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Calibration, validation, accuracy

PO4-P observed vs modelled monthly concentrations
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Modelling concentrations of nutrients for river
sections where monitoring data is absent (totally

or temporarily)

Only 61 intensive monitoring stations (annual,
sampling 12 times/year)

The rest 1012 are extensive monitoring stations
(every 3/6 years, sampling 4 times/year)

This is or planned to be used for:

NO3-N_concentrations 2021

== <13 mg/l ’5‘ Y o'y 3 \
Ty %;%}f} % e )  Status assessment for RBD management plans
45-10 mg/l e I 2 o A . pg
— . Y0mar " ik e * EIA in permitting process
&'
PLVA

Monitoring stations
Extensive monitoring
@ Intensive monitoring
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ENVIRONMENTAL

g\gCE’LECiT'ON Practical intended use-cases:

Modelling catchment loads and retention of nutrients

vvvvv

Dayvpils

nnnnn

PN AU

Hecrepou

, Catchments sumloads TN, kgN/year

-+ [ 852503 - 1515562

. 93834 - 160858 . 1515562 - 6535859

. 18423545 - 31658304

This is used for:

Evaluating loads in catchments where monitoring is absent

Retention used to evaluate and compare national vs international contribution and set targets/evaluate progress accordingly (for ex. Nemunas retention is ~
11 % for total Nitrogen and 22 % for total Phosphorus)

Calculating total reduction needs to achieve water quality objectives

HELCOM, EU reporting (of aggregated to RBDs etc. Or some unegregated data)
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Nitrogen loads to the Baltic Sea from different sources from the Nemunas RBD
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\

This is used for:

Source

. Diffuse agriculture
. Natural background

. Point source

B storm water
. Transboundary

Practical intended use-cases:

Modelling source apportionment of nutrients on various levels
(catchments, basins, RBDs, country etc.)

Table 1: Nutrient source apportionment on the national level (tones per year, %)

(a) Toatal Nitrogen

Source tones

%

Diffuse agriculture  27966.80
Transboundary 21647.65

Natural background 10499.98

Point source 2694.37
Storm water 355.88
Total 63164.68

Pressures assessment for RBD management plans and HELCOM

Evaluating main root-causes of problems in water bodies, calculation of reduction needs/practical possibilities for each
source and directing the process of selecting appropriate measures to solve problems

443

34.3

16.6

4.3

0.6

100.1
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(b) Total Phosphorus

Source tones %
Transboundary 549.17  39.1
Diffuse agriculture 39493  28.1
Point source 257.03 183
Natural background 18893 135
Storm water 14.15 1.0
Total 1404.21 100.0
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K@@LECE,T'ON Practical intended use-cases:

Modelling source apportionment of nutrients on various levels
(catchments, basins, RBDs, country etc.)

Total Nitrogen Total Phosphorus Total Nitrogen Total Phosphorus
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Data source: Lithuanian Environmental Protection Agency Data source: Lithuanian Environmental Protection Agency

Figure 19: Diffuse pollution nutrient loads from Lithuanian RBDs (absolute number) Figure 20: Diffuse pollution nutrient loads from Lithuanian RBDs (relative to RBD area)

Examples of comparing particular pollution source loads (here — the diffuse pollution) among RBDs — in absolute and relative (per
area) terms
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K@@L@?'ON Practical intended use-cases:

Modelling source apportionment of nutrients on various levels
(catchments, basins, RBDs, country etc.)

Total Nitrogen Total Phosphorus Total Nitrogen Total Phosphorus
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Data source: Lithuanian Environmental Protection Agency Data source: Lithuanian Environmental Protection Agency
Figure 29: Retention of catchment nutrient loads from Lithuanian RBDs (absolute number) Figure 30: Retention of catchment nutrient loads from Lithuanian RBDs

Examples of comparing retention among RBDs — in absolute and relative (% from total catchment loads) terms
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RCP4.5 RCP&.5

Water flows (mm/y)

. Surface runoff
. Lateral fiow
. Tile drain flow

. Groundwater flow

Mitrogen to surface
water bodies (tfy)

. MO3 in surface runoff

M3 in lateral flow

MO3 in
groundwater flow

Phosphorus to surface
water bodies (tfy)

I Mineral P yield

. Soluble P yield

Organic P yiekd

This is used for:

 CCimpacts assessment for RBD management plans

Practical intended use-cases:

Assessing climate change impacts on water and nutrient flows

Annual water flows might increase up to 35 % by the end of the
century (increased precipitation, esp. in cold season)

Less surface runoff, more subsurface and groundwater runoff
(less snow, more percolation)

By the end of the century N load might increase by ~ 23 % in
,moderate” (RCP4.5) climate change scenario, and by ~ 65 % in
,extreme” (RCP8.5) scenario (more water and leaching in
winter; higher t-driven mineralization)

P and sediment transport might slightly decrease (less spring
precipitation, less erosion)

* For political messaging and planning of CC adaptation measures in an attempt to reach water quality objectives

2023/06/26 - 30
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Currently

WFDgoalsN =0+

BAPgoalsN = %: ‘xf‘"-

Measures

WintCrops

Worst case CC, End-

Century
T, Tp

O‘ . p &’\

No BMP . No-plough . Grassland+

Fertilization—

StubbleFields

Practical intended use-cases:

Evaluating the scale needed for diffuse pollution reduction

measures to reach environmental objectives inc./excl. climate

change impacts

BAP goals N

WEFD goals N
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Practical intended use-cases:

Picking cost-effective set of diffuse pollution measures, taking

into account spatial distribution and climate change

Plunge, S., Gudas, M. & Povilaitis, A. Expected climate change impacts on surface
water bodlies in Lithuania. Ecohydrol Hydrobiology 22, 246-268 (2022).

Plunge, S., Gudas, M. & Povilaitis, A. Effectiveness of best management practices
for non-point source agricultural water pollution control with changing climate —
Lithuania’s case. Agr Water Manage 267, 107635 (2022).
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Further plans

Improvement of LT SWAT+ modelling system via EU LIFE instrument (application being evaluated), which
might include:

* Improving modelling accuracy/precision (possible transition to newest SWAT+ version if mature enough)

* Possible inclusion of new data inputs (like Sentinel-2 satelite data)

* Creating better visualisation-communication tools

 More automation and better data preparation tools

e Adding/preparing Climate Change scenarios

* Preparing of extensive documentation

 Preparing and testing WET model for pilot lakes and draft recommendation for its wider use in

combination with SWAT+
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b Considerations for SWAT/SWAT+
modelling system implementation on a
state level

At least two types of organization: Science institution
* Science institution maintains and runs the Best option in terms of capacity and expertise, if:
model for the State (by means of specific e Relevant expertise exist;

rogram, long-term contract or project etc.
Prog 5 PTo) ) * Adequate legal framework and long-term

e State (public) institution maintains and runs financing assured
the model;




ENVIRONMENTAL Considerations for SWAT/SWAT+ modelling

AGENCY system implementation on a state level

Important aspects for success for SWAT/SWAT+ implementation in the
Government institution:

 Readiness to invest big initially to prepare huge spatial datasets and
prepare the whole modelling system tailored to national level and needs

 Automation (system management via scripts)

 Adequate and motivated staff (worker selection, adequate pay etc.)

 Continuous or at least periodical support (maintenance, programic and
topic know-how)

e Good documentation

 Modern versioning/maintenance of SWAT+ code for easier community
code development/contribution and implementation in local/national
needs

* Organisation and political support for tool development/use
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Considerations for SWAT/SWAT+ modelling
system implementation on a state level

The challenge of getting enough support for tool development/use from the
management and/or politicians:

 SWAT/SWAT+ is quite complex and scientific, and it require resources

 SWAT/SWAT+ in LT is mostly used for strategic planning every 6 vyears
(benefits vs costs question)

A growing wish of politicians to assess the effects of any possible new
strategies and legislative initiatives, requiring unpredictable types and
amounts of input data — it is difficult to accustome SWAT for this
unpredictability, but if it can‘t do anything from this — model credibility
suffers

* Demonstration of SWAT application to ,more everyday” tasks would be
helpful (in EIA assessment and permitting process etc.)

* Presenting and communicating SWAT results effectively (no scientific stuff,
good visualisation, clear preentation of purpose, practical relevence of
results and short meaningful conclusions)
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Thank you for your attention

www.gamta.lt

+370 698 21018

mindaugas.gudas@gamta.lt

Juozapaviciaus g. 9, Vilnius




	Skaidrė 1
	Skaidrė 2
	Skaidrė 3
	Skaidrė 4
	Skaidrė 5
	Skaidrė 6
	Skaidrė 7
	Skaidrė 8
	Skaidrė 9
	Skaidrė 10
	Skaidrė 11
	Skaidrė 12
	Skaidrė 13
	Skaidrė 14
	Skaidrė 15
	Skaidrė 16
	Skaidrė 17
	Skaidrė 18
	Skaidrė 19
	Skaidrė 20
	Skaidrė 21
	Skaidrė 22
	Skaidrė 23
	Skaidrė 24
	Skaidrė 25
	Skaidrė 26

