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PASLAUGU PIRKIMO TECHNINE SPECIFIKACIJA

Bendroji informacija

Aplinkos apsaugos agentiira (toliau - Agentiira) 2015 m. jgyvendino projekta ,,Nemuno,
Lielupés, Ventos ir Dauguvos upiy baseiny rajony valdymo plany, priemoniy programy ir
kity reikiamy dokumenty vandensaugos tikslams nustatyti parengimas ir atnaujinimas”!
(toliau - Projektas). Vienas i§ projekto rezultaty buvo parengta Upiy modeliavimo
sistema? (toliau — Modeliavimo sistema), paremta atviro kodo Dirvos ir Vandens
vertinimo jrankiu (ang. Soil and Water Assessment Tool, toliau — SWAT modelis?). Si
sistema sudar¢ papildomas galimybes spresti gélo pavirSinio vandens problemas.

Modeliavimo sistema yra skirta naudoti Upiy baseiny rajony valdymo plany ir
programy parengimui, ataskaity uz Nitraty direktyvos jgyvendinimg rengimui, duomeny
HELCOM, WISE-SOE teikimui, taip pat spresti kitus skirtingo detalumo vandens
telkiniy baseininio valdymo uzdavinius. Pritaikant naujai iSkilusiems Agentiiros aplinkos
vertinimo ir rezultaty patikimumo poreikiams, reikalinga atnaujinti Modeliavimo sistema
bei praplésti jos funkcionalumo galimybes, integruojant naujus duomeny masyvus,
perkalibruojant ir sukuriant papildomus iSvesties duomeny apdorojimo jrankius.
Naudojant Modeliavimo sistemg labai svarbu dél naujy reikalavimy atsiradimo uztikrinti
sukurty funkcionalumy (programinj) palaikyma. Siam tikslui Agentiira jgyvendina
projekta — ,,Upiy modeliavimo sistemos atnaujinimas ir galimybiy praplétimas®.
Projektas jgyvendinamas numatytas Vandeny srities plétros 2017-2023 mety programos
igyvendinimo veiksmy plane.

' Projekto rezultatai pateikti Siame puslapyje: http://vanduo.gamta.lt/cms/index?rubricld=ac0b650a-77c8-
4d43-b453-42a0cb916a38.

2 Susipazinti su Modeliavimo sistemos paruo§imo projekto dokumentacija galima sekancia nuoroda:
http://vanduo.gamta.lt/files/3%20priedas SWAT%20modelis 20150817 SD.doc.

3 SWAT modelj, jo dokumentacija ir kita susijusia informacija galima rasti $iame tinklapyje
http://swat.tamu.edu/.
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Pagrindinis tikslas

Pagrindinis projekto tikslas atnaujinti ir praplésti Agentiros Upiy modeliavimo sistemg ir
uztikrinti jos programinj palaikyma pirminéje atnaujintos sistemos panaudojimo etape.

Uzdaviniai ir reikalavimai:

1.

Modeliavimo sistemos atnaujinimo ir galimybiu praplétimo uZdaviniai bei ju
reikalavimai.

1.1. Atnaujinti Modeliavimo sistema darbui su SWAT+* modelio versija.

1.2

1.1.1.

1.1.2.

1.1.3.

Ivertinti reikalingus Modeliavimo sistemos poky¢ius paruosiant darbui su
SWAT+ modelio versija.

Sudaryti ir suderint su Agentiira Modeliavimo sistemos migravino plang
pritaikant darbui su SWAT+ modelio versija.

Atnaujinti Modeliavimo sistema pagal suderinta migravimo plang darbui
su SWAT+ modelio versija.

Praplésti Agentiiros Modeliavimo sistemos galimybes, kad biity galima
modeliuoti maZuosius vandens telkinius.

1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

Atnaujinti upiy tinklo duomenys paruosti 2.1. uzdavinyje turi biti
panaudoti apibréziant mazuosius vandens telkinius (Upiy, ezery ir
tvenkiniy kadastro objektai), kuriems turi biiti sukurtos modeliavimo
galimybeés.

Turi buti paruosti Python kalba paraSyti programiniai skriptai
automatiniam modelio byly generavimui skirty modeliuoti mazuosius
vandens telkinius.

Paruosti programiniai skriptai turi uztikrinti automating mazojo vandens
telkinio modelio (ang. setup) integracijg j visg modeliavimo sistema.
Sukurti programiniai skriptai turi leisti parinkti, bet kurj mazg upelj ir
automatisSkai paruosti, paleisti modelj ir iSvesti reikalingus rezultatus,
kartu leidZiant nurodyti reikalingas iSvestis, laiko Zingsnius.

Paruosti programiniai skriptai turi automatiskai atnaujinti PAIC SWAT
jvesties bylas, kas leisty atidaryti PAIC SWAT programa ir perzitréti
rezultatus be papildomy pakeitimy.

Mazi vandens telkiniai, kuriy dalis baseino yra kaimyninése Salyse, turi
buti jtraukti ] praplésta Modeliavimo sistema, papildant baseino
informacija apie telkiniy baseinus kaimyninése Salyse naudojant
skaitmeninius auks$¢iy modelio duomenis arba tiesiogiai baseino ribas,
jeigu tokios yra prieinamos.

Mazi vandens telkiniai, kurie turi ezerus, tvenkinius ant savo pagrindiniy
vagy, turi buti jtraukti ] Modeliavimo sistemg automatiskai pateikiant
reikalingg informacija | modelio el. bylas, kad leisty atlikti ezery ar
tvenkiniy modeliavima.

1.3. Pritaikyti krituliy radaro duomenis jves¢iai i Modeliavimo sistema.

4 SWAT+ modelio versija, dokumentacija, pagalbinius jrankius rasite: https:/swat.tamu.edu/software/plus/.
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1.4.

1.3.1.

1.3.2.

1.3.3.

1.3.4.

Programiniai skriptai turi biiti paruosti automatiskai integruoti krituliy
radaro duomenis | modelio el. jvesties bylas i§ meteorologiniy duomeny
formaty.

Programiniai skriptai turi suvidurkinti (SWAT pabaseiniams) ir
susumuoti (dienos laiko zingsniams) krituliy duomenis.

Paruosti programiniai skriptai turi leisti ir daliniai papildyti modelio el.
jvesties bylas su krituliy radary duomenimis.

Krituliy radaro apdoroty duomeny kokybé turi biiti jvertinta palyginant su
krituliy matavimo duomenimis kartu jvertinant nuotékio modeliavimo
rezultatus gautus naudojant skirtingus krituliy duomenimis.

Sukurti skripty bibliotekg skirta automatiSkai paruosti Modeliavimo
sistema modeliuoti vandens tarSos maZinimo priemoniy panaudojimo
scenarijus arba nauju tarSos Saltiniy atsiradimg, bei gauti reikalingus
rezultatus.

1.4.1.

Turi buti sukurti Python skirptai automatiSkai paruosti modeliuoti
Modeliavimo  sistemg (nustatant jvairias savybes) sekancioms
priemonéms:

1.4.1.1. Naujy taskiniy Saltiniy atsiradimas ar esanciy nuoteky isleidéjy

duomeny atnaujinimas (nuoteky kiekis, maistmedziagiy, sedimenty,
BDS, pesticidy ar sunkiyjy metaly koncentracijos).

1.4.1.2. Vieno tipo Zeménaudos pakeitimas kitu tam tikru santykiu

pasirinktose regionuose arba visoje Salyje.

1.4.1.3. Vegetacinis padengimas auginant tarpinius augalus.
1.4.1.4. Sumazinto dirbimo naudojimas arba be ariminé zemdirbysté, arimo

laiko pakeitimas.

1.4.1.5. Mineraliniy ar/ir organiniy tragSy naudojimo pakeitimas regionuose

arba paséliuose nurodant procentg, kuriuo treSimas pakeiciamas
arba nurodant maksimalius galimus traSy kiekius.

1.4.1.6. Mineraliniy ar/ir organiniy tragSy naudojimui galimy laikotarpiy

pakeitimas.

1.4.1.7. Panaudojimas pazangiy treSimo technologijy (kaip ang. combi-

drilling ar traSy jvedimo ] dirva) sumazinti traSy iSsiplovima ir
padidinti augaly jsisavinima.

1.4.1.8. Filtraciniy zony sukiirimas ar padidinimas prie vandens telkiniy ar

erozijai jautriy zony.

1.4.1.9. Valdomo drenaZzo panaudojimas laukuose (jeigu Sios priemonés

modeliavimas yra jmanomas naudojant paskutinés versijos SWAT
modelj).

1.4.1.10. Sedimentacijos tvenkinéliy ir Slapyniy panaudojimas.
1.4.1.11. Pesticidy panaudojimas parinktiems paséliams pritaikant visai

1.4.2.

Salies teritorijai ar tik parinktiems regionams.
Skirptai turi automatiSkai gauti atitinkamus iSvesties duomenis
sumodeliuotam scenarijui ir palyginti ji su bazinio scenarijaus rezultatais
tam, kad biity palengvintas panaudoty priemoniy poveikio vertinimas.

1.5. Paruosti skirptus HELCOM PLC duomenuy teikimui panaudojant
Modeliavimo sistemos rezultatus.



1.5.1. Phyton skriptai turi biti paruoSti parengti atitinkamus duomenis |
sekan¢ius HELCOM PLC ataskaitos lapus:
1.5.1.1. TRANSBOUNDARY_ FLOW_LOAD
1.5.1.2. MON_DIFFUSE SOURCE
1.5.1.3. UNMON _DIFFUSE SOURCE
1.5.1.4. TRANS DIFFUSE SOURCE
1.5.1.5. MON_RETENTION
1.5.1.6. UNMON_RETENTION
1.5.1.7. TRANS RETENTION
1.5.1.8. MON_LOAD ORIENTATED
1.5.1.9. UNMON _LOAD ORIENTATED
1.5.1.10. TRANS LOAD ORIENTATED
1.5.2. Skriptai turi parengti tick metinéms, tiek periodinéms ataskaitoms®
reikalingus rezultatus.
1.5.3. Gauti duomenys turi buti automatiskai parengti pagal | HELCOM
ataskaity Sablonus®.

2. Duomenu atnaujinimo ir Modeliavimo sistemos kalibravimoe uZdaviniai ir ju
reikalavimai.

2.1. Atnaujinti upiy tinklo duomenis.

2.1.1. Upiy tinklo duomenys (upiy atkarpos su tékmés krypties ir baseiny ploty
informacija) buvo sukurti vykdant Projekta. Duomenys turi biiti papildyti
76 upiy atkarpoms tinklo sujungimo informacija, kuri turi buti surinkta
vykdant lauko i§vykas arba kitais biidais.

2.1.2. Geometrinis upiy tinklas ir baseiny informacija paruosta Projekto metu

2.2. Atnaujinti Modeliavimo sistemos jvesties duomeny bazes.

2.2.1. Vandens naudojimo duomenys turi biti atnaujinti 2013-2018 metams.
2.2.2. Naujausi prieinami atmosferinés depozicijos duomenys pateikiami EMEP
organizacijos’ turi biiti panaudoti atnaujinant Modeliavimo sistema.

2.2.3. TreSimo duomenys turi biiti atnaujinti naudojantis Agentliros pateikta
informacija.

2.2.4. Naujausios zeménaudos (Misky kadastras, paséliy deklaravimo GIS
duomenys, GDR10LT, Mel DBI0LT, SZNS DRIOLT, AZ DRIOLT) ir
dirvozemio (Dirv_DBI10LT) GIS duomeny baziy versijos turi biiti
panaudotos atnaujinant modeliavimo sistema.

2.2.5. Remiantis ankstesne ir naujausia GIS informacija atnaujinti el. modelio
jvesties bylas, kad biity apimtas zZemés panaudojimo pokyc¢io poveikis
atnaujintoje Modeliavimo sistemoje.

2.2.6. Atnaujinti upiy tinklo ir baseiny duomenis, kad jie atitikty naujausia
Agentiiros vandens telkiniy apibudinimg (vandens telkiniais yra

5 Informacijg apie HELCOM PLC ataskaity reikalavimus rasitt HELCOM PLC vandens gairése:
http://www.helcom.fi/Lists/Publications/PL.C-Water%20Guidelines.pdf

¢ HELCOM PLC ataskaity Sablonus galite rasti pasinaudoje¢ sekancia nuoroda:
https://www.dropbox.com/sh/6opsu821gim8oie/AADW 1v7rUOrdPteo4hi7PK6Wa?dl=0

7 Duomenis galima rasti naudojantis sekand¢ia nuoroda: http://webdab.emep.int/Unified Model Results/
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3.

iSskiriami upés, ezerai arba tvenkiniai, kuriy vandens surinkimo baseinas
yra ne mazesnis nei 30 km?).

2.3. Atnaujinti ir perkalibruoti Modeliavimo sistema naudojant naujus ir
atnaujintus duomenis bei naujausia SWAT modelio versija.

2.3.1.

23.2.

2.3.3.

2.3.4.

2.3.5.

2.3.6.

2.3.7.

Modeliavimo sistema turi biiti paruoSta su atnaujintais duomenimis ir
naujausia® SWAT modelio versija.

Turi buti atliktas detalus palyginimas tarp monitoringo ir modeliavimo
rezultaty (vandens kokybei ir kiekybei) gauty naudojant atnaujing
Modeliavimo sistema. Taip pat turi buti atliktas detalus atnaujintos ir
neatnaujintos Modeliavimo sistemos rezultaty palyginimas.

Turi bati jvertinti SWAT Check programos’ rezultatai atnaujintai
Modeliavimo sistemai, kaip ir modelio rezultaty skirtumai nuo
monitoringo rezultaty vidurkinat pagal ménesius.

Turi buti paruoStas problemy sgrasas esamoms ir potencialioms
problemoms, kurios galéty buti iSsprestos perkalibruojant atnaujintg
Modeliavimo sistemg.

Turi buti atliktos konsultacijos su iSoriniais ekspertais, turin¢iais didele
patirtf modeliuojant SWAT modeliu, siekiant geriau jvertinti, kokie
pakeitimai yra reikalingi  iSspresti  egzistuojanias  problemas
rekalibruojant model;.

Rekalibracijos planas ir tikslai turi buti suderinti su Agentiira pries
pradedant ja vykdyti.

Rekalibravimas turi buti atliktas pagal suderinta rekalibracijos plana,
nukrypimai nuo plano gali bti daromi tik esant Agentiiros pritarimui.

Modeliavimo sistemos palaikymo ir rezultatuy ivertinimo uZdaviniai ir ju
reikalavimai.

3.1. Paruosti Modeliavimo sistemos atsarginiy kopiju darymo sistemg.

3.1.1.

3.1.2.

Turi buti paruostas jrankis Modeliavimo sistemos atsarginiy kopijy
darymui, kuris bty kartu integruotas su ,,debesy* talpykla.

,Debesy* talpykla turi biiti ne maziau nei 2TB dydzio ir garantuota ne
mazesniam nei 3 mety periodui skai¢iuojant nuo tada kada pradétas
vykdyti $is projektas.

3.2. Papildomuy funkcionalumy realizavimas ir konsultavimas techniniais
Modeliavimo sistemos veikimo klausimais.

3.2.1.

3.2.2.

Uztikrinti papildomy (nenumatyty techningje uzduotyje) funkcionalumy
realizavimg Agentiiros veikloms, kuriose reikalinga Modeliavimo sistema,
ne mazesniam nei 2 mety laikotarpiui. Funkcionalumy realizavimas
apima papildomg programiniy (Phython script) sprendimy ruoSima
iSkilusioms problemoms ir naujai iSkilusiems poreikiams spresti. Per 2
mety laikotarpj Agentiira pareikalaus ne daugiau kaip 500 programavimo
darbo valandy naujy funkcionalumy realizavimui.

Konsultacijas techniniais Modeliavimo sistemy problemy (tokios
konsultacijos kurios nereikalauja kompleksinio Modeliavimo sistemos

8 Kuri yra prieinama projekto pradzios metu.
% Programg galima rasti naudojantis sekandia nuoroda: http://swat.tamu.edu/software/swat-check/.
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pertvarkymo ir programavimo — Phyton skripty bibliotekos atnaujinimo
ar papildymo) klausimais, turi buti suteiktos per tris darbo dienas.
3.3. Ivertinti atnaujintos Modeliavimo sistemos patikimuma sprendZiant
skirtingus klausimus.

3.3.1. Turi biti paruoStas atnaujintos Modeliavimo sistemos rezultaty
patikimumo vertinimas valdymo klausimams, kuriy sgraSas bus pateiktas
Agentiiros. Pateikta bus ne daugiau 7 klausimy.

3.3.2. Patikimumo vertinimui Agentiira pateiks realiy situacijy duomenis, kurie
turés buti panaudoti patikimumo vertinimo uzdaviniams atlikti.



Projekto jgyvendinimo laikotarpis ir atsiskaitymo reikalavimai

Visy projekto veikly jgyvendinimas turi trukti 24 ménesius nuo sutarties jsigaliojimo
datos. 1.1.-1.3. ir 2.1.-2.2. uzdaviniai turi biiti jgyvendinti ne véliau kaip 6 ménesiai nuo
projekto pradzios. 1.4.-1.5. ir 2.3. uzdaviniai turi buti jgyvendinti ne véliau nei 12
ménesiy nuo projekto pradzios.

Tiek¢jas turi pateikti vieng jvading, dvi tarpines ir vieng galutine ataskaita. [vadine
ataskaita turi aprasSyti planuojamas daryti veiklas, jy igyvendinimo, rezultaty pateikimo
grafika, pateikti atskiry uzdaviniy atlikimo preliminarig sgmata bei nurodyti ekspertus
atsakingus uz veikly jgyvendinimg. Jvadiné ataskaita turi biiti pateikta ne véliau nei 30
dieny nuo projekto pradzios. Tarpinés ir galutiné ataskaita turi pateikti atlikty veikly ir
gauty rezultaty per atitinkamag laikotarpj aprasyma. Pirma tarpiné ataskaita turi buti
pateikta ne veliau nei po 6 ménesiy nuo projekto pradzios. Antra tarpiné ataskaita turi
buti pateikta ne véliau nei 12 ménesiy nuo projekto pradzios. Galutiné ataskaita turi
pateikta ne véliau nei 24 ménesiai nuo projekto pradzios. Turi biiti pateikta elektroniné ir
viena atspausdinta ataskaitos versija. Kartu su ataskaitomis turi biiti pateikti ir atitinkamy
projekto veikly rezultatai (tokie kaip duomeny bazés, programy kodas ir kt.), jskaitant ir
tarpinius rezultatus, jeigu yra Agentiiros pareikalavimas.

Projekto rezultaty ir ataskaity pateikimo grafikas gali buti pakeistas esant abiejy Saliy
raSytiniam sutikimui.

Esant Agentiiros pareikalavimui turi bti suorganizuoti nuotoliniai arba ,akis 1
akj“ susitikimai aptarti projekto pasiektus rezultatus ir pagrindines problemas. Kelionés
iSlaidos vykstant j susitikimus bent vienam Agentiiros specialistui turi biiti padengtos
Tiekéjo 1ésomis. Taciau Agentiira negali reikalauti daugiau nei 10 tokiy susitikimy,
kuriems bty reikalingas kelionés i$laidy padengimas.

Reikalavimai skaitmeniniams rezultatams

Pagrindiniai Sio projekto rezultatai yra duomeny bazés ir paruosti programiniai skriptai
atnaujintai Modeliavimo sistemai. Todel auksti programinio kodo rasymo ir duomeny
baziy paruoSimo, palaikymo standartai yra biitini. Programinis kodas turi biti gerai
paaiskintas komentaruose angly kalba. Vietos, kuriose vartotojas tikétina, kad turéty
padaryti keitimus, turi buti pateikti pavyzdZziai. Programiniai skriptai turi buti paraSyti
Python kalba, kitu atvejy reikalingas Agentiiros pritarimas. Sukurti jrankiai projekto
veikly jgyvendinimui, jy programinis kodas turi biiti pateiktas Agentiirai. Visi pateikti
rezultatai turi veikti Agentliros programinés ir techninés jrangos aplinkoje numatytoje
Modeliavimo sistemai. Teisés i rezultatus sukurtus projekto metu turi buti pilnai
perduotos Agentiirai.



AngliSka paslaugy pirkimo techninés specifikacijos versija

Terms of Reference

General information

In the end of 2015 Lithuanian Environmental Protection Agency (further - Agency) has
implemented project “Preparation and renewal of Nemunas, Lielupe, Venta and Dauguva
river basin management plans, programmes of measures and other documents necessary
for the establishment of water protection aims”!? (further - Project). One of the project’s
results was prepared River modeling system'! (further - Modeling system), which is
based on an open source Soil and Water Assessment Tool (further - SWAT model'?).
This system created additional capacities for solving fresh surface water problems.

Modeling system is designed for assessments required to provide information for
the River basin management plans and programmes of measures, reports for the
implementation of Nitrate directive, data preparation for the HELCOM PLC, WISE-SOE
reports, and other river basin management tasks. However, further need emerged for the
update of the Modeling systems for new environmental assessment tasks and augmenting
quality of modeling results with new and updated data, re-calibration and creation of new
output assessment tools. The application of renewed Modeling system also require
establishment of program support. For this aims Agency carry out project - “Updating
and enhancement of River modeling system”. This project is foreseen in the Action plan
of implementing water sector development 2017-2023 program.

Main aim

Main aim of the project is to renew and extend Agency’s River modeling system and
ensure program support in the initial phase of its application.

Objectives and requirements

1. Objectives and requirements for the renewal and extension of Modeling system.
1.1. Renew Modeling system for work with the newest SWAT+!* model version.

10" Project results are could be reached by following link:
http://vanduo.gamta.lt/cms/index?rubricld=ac0b650a-77c8-4d43-b453-42a0cb916a38.

' Information about the preparation of Modeling system and its characteristics could be found by following
link: http://vanduo.gamta.lt/files/3%20priedas SWAT%20modelis_20150817_SD.doc

12 SWAT model, its documentation and all other relevant information could be found with following link:
http://swat.tamu.edu/.

13 SWAT+ model version, its documentation and additional tools could be reached with following link:
https://swat.tamu.edu/software/plus/.
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1.2.

1.3.

1.4.

1.1.1.

1.1.2.

1.1.3.

Assess necessary changes in the Modeling system for the migration to the
SWAT+ model version.

Prepare and agree with Agency Modeling system migration plan for
adjusting it to run with SWAT+ model version.

Renew Modeling system according to agreed migration plan.

Enhance Agency’s modeling system to be able to model small river water
bodies.

1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

Updated river network data prepared for the 2.1 objective should be used
to define small river water bodies (objects from River, lakes and reservoir
cadastre) for which modeling possibilities should be created.

Phython script/s should be prepared for the automatic preparation of
model setup for small water bodies.

Prepared script/s should allow automatic integration of small water body
setup within the rest of modeling system.

Prepared script/s should allow user to select any small river water body
and preparing, running model and providing output should be done
automatically with possibility to define required output and time step.
Prepared script/s should automatically update PAIC SWAT input files
what would allow opening and seeing output with PAIC SWAT without
the need for additional adjustments.

Small water bodies, which have a part of their in the neighboring
countries, should be included into enhancement providing their catchment
information by using neighboring country DEM or directly catchment
boundaries, if they are available.

Small water bodies, which have lakes on their reaches, should be included
into enhancement by automatically providing necessary information into
input files to enable the modeling of lakes or reservoirs .

Incorporate rainfall radar data as input data into the Modeling system.

1.3.1.

1.3.2.

1.3.3.

1.3.4.

Phython script/s should be prepared for the automatic integration of
rainfall radar data into model input input files from meteorological data
format.

Prepared script/s should average (within SWAT subbasin) and sum (for
daily time step) rainfall data.

Prepared script/s should allow also partial updating of input files with
rainfall radar data.

The quality of precipitation data generated from radar data should be
assessed in the relation to the precipitation measurements as well as to the
water discharge results from modeling comparing them with results
obtained with inputs from the precipitation measurements.

Develop scenario scripts library for the automatic preparation of Modeling
system for the modeling application of pollution abatement measures or
introduction of new pollution sources and automatic extraction of modeling
results.

1.4.1.

Phython script/s should be prepared for the automatic setup preparation
with adjustable settings for the following measures:



1.4.1.1. Introduction of new point sources or updating values (flow, nutrient,
sediment, BOD, pesticide, heavy metal) of existing once.

1.4.1.2. Conversion of one type land uses with given ratio setting to the
other types on all country territory or only specific regions.

1.4.1.3. Introduction of vegetative cover through catch crops.

1.4.1.4. Application of reduced or no tillage technology, alteration of tillage
timing.

1.4.1.5. Adapting amounts of chemical or/and organic fertilizers on a
regional or crop basis by setting percentage of fertilization alteration
or maximum amounts allowed for fertilization.

1.4.1.6. Adapting available timing for the applications of chemical or/and
organic fertilizers.

1.4.1.7. Application of advanced fertilization techniques (like combi-drilling,
incorporation of fertilizers) to decrease nutrient leakage and to raise
nutrient absorption efficiency.

1.4.1.8. Introduction or enlarging grassed waterways and buffer zones along
water and erosion sensitive areas.

1.4.1.9. Introduction of managed drainage into fields (if feasible within the
latest SWAT version capabilities).

1.4.1.10. Introduction of sedimentation ponds and wetlands within subbasin
areas.

1.4.1.11. Application of pesticides on selected crops on all country territory
or only specific regions.

1.4.2. The script/s should also automatically extract relevant data from prepared
scenario and compare it with baseline scenario in order to make easy
examination of impacts, which are connected with applied measures.

1.5. Develop script/s for HELCOM PLC data extraction from the Modeling
system.

1.5.1. Phython script/s should be prepared for the automatic extraction of
relevant data into following HELCOM PLC reporting sheets:

1.5.1.1. TRANSBOUNDARY_ FLOW_LOAD
1.5.1.2. MON_DIFFUSE SOURCE

1.5.1.3. UNMON _DIFFUSE SOURCE
1.5.1.4. TRANS DIFFUSE SOURCE

1.5.1.5. MON_RETENTION

1.5.1.6. UNMON_RETENTION

1.5.1.7. TRANS _RETENTION

1.5.1.8. MON_LOAD ORIENTATED

1.5.1.9. UNMON _LOAD ORIENTATED
1.5.1.10. TRANS LOAD ORIENTATED

1.5.2. The script/s should allow data extraction to fulfill annual and periodic
reporting requirements'.

14 Information about HELCOM requirements could be found in HELCOM PLC-Water Guidelines
published in the year 2016 http://www.helcom.fi/Lists/Publications/PLC-Water%20Guidelines.pdf
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1.5.3.

Extracted data should be automatically filled into HELCOM given annual
and periodic reporting templates'>.

2. Objectives and requirements for the data renewal and Modeling system
calibration.
2.1. Update river network data in the places, which lacks connectivity
information.

2.1.1.

2.1.2.

River network data (river edges with connectivity information and basin
areas) were developed during the Project of modeling system preparation.
However, additional data for 76 internal small river patches left without
connectivity information, should be gathered with field survey or other
means in order to have full network connectivity.

Geometric network and catchment data prepared during project should be
updated to adjust for the updated information gathered for the first point.

2.2. Renew modeling system input databases with the newest data.

2.2.1.
2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

Renew relevant water use data for the period of 2013-2018.

The latest available atmospheric deposition data from EMEP!¢ should be
used in the renewal of modeling system.

Fertilization data should be updated based on information delivered by
the Agency.

The latest versions of GIS databases used in preparation of modeling
systems should be obtained on land use (forest cadastre, crop declaration
data, GDRIOLT, Mel DBIOLT, SZNS DRIOLT), soil (Dirv. DBIOLT)
and used in renewal of the Modeling system.

Based on previously and newly gathered GIS data update model input
files to include land use change processes in the renewal of the Modeling
system.

Renew data for river network and basins, which would correspond to the
latest definition of water bodies (water bodies are defined as rivers, lakes
or reservoirs, which have at least 30 square kilometers water collection
basin).

2.3. Update and recalibrate Modeling system prepared with new, updated data
and a new model revision.

2.3.1.

23.2.

Model setups should be prepared with updated data and the newest model
revision!’,

Extensive comparison should be done to compare monitoring data (water
quality, water quantity) with updated modeling system output data as well
as extensive comparison between updated and not updated model results.

15 Templates could be found here:
https://www.dropbox.com/sh/60opsu821gim8o0ie/AADW 1v7rUOrdPteo4hi7PK6Wa?dI=0

16 Data could be found here: http://webdab.emep.int/Unified Model Results/
17 Which would be available at the start of the project.
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2.3.3. Results of SWAT Check!® for the updated Modeling system should be
examined as well as model seasonal performance comparing to
monitoring data.

2.3.4. Problems list should be prepared on all actual and potential problems,
which could be solved with calibration of updated system.

2.3.5. Consultation with agreed external experts, with extensive experience in
modeling with SWAT, should be used to gain more insights how to deal
with existing problems during recalibration efforts.

2.3.6. Recalibration plan and its aims should be agreed before recalibration with
Agency.

2.3.7. Recalibration should be done in the accordance of agreed recalibration
plan and deviations could be applied only after approval from Agency.

3. Objectives and requirements for the support and the evaluation of results of
renewed Modeling system.
3.1. Prepare backup system for the Modeling system.

3.1.1. Tool should be prepared for the automatic backup of the Modeling system,
which would be integrated with cloud service.

3.1.2. Cloud service with space of at least 2TB should be guaranteed for the
backing up of Modeling system for a period of at least 3 years counting
from the start of the this project.

3.2. Implementation of additional functionality and consulting on technical
questions related to the Modeling system.

3.2.1. Ensure additional (not foreseen in the Term of Reference) development of
Modeling system functionalities, which will be necessary for Agencies
activities for the time period of two years. The development of
functionalities include the preparation of additional Phyton scripts or
changing existing once to respond to newly arisen needs. Within two year
period Agency will require no more than 500 working hours of
programmer for the development of new functionalities.

3.2.2. Consultations for the technical questions on Modeling system
(consultation which doesn’t require redesigning modeling system or
programing - reneval or update of Phyton script libraries), should be
provided within tree working day from the request.

3.3. Evaluate confidence level of Modeling system for the solving different water
management questions.

3.3.1. Evaluate confidence of Modeling system results for solving management
questions, which will be submitted by the Agency. No more than 7 of
such questions will be provided.

3.3.2. Real situation data provided by the Agency should be used in the
assessment of confidence level for solving different tasks.

18 Program could be found here: http:/swat.tamu.edu/software/swat-check/
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Project implementation duration and reporting requirements

The duration of overall project implementation is 24 months from the start of the project.
However, objectives 1.1.-1.3. and 2.1.-2.2. should be completed within 6 months from
the start. Objectives 1.4.-1.5. and 2.3. should be completed within 12 months from the
start.

The Supplier should provide one initial, two intermediate and one final report. Initial
report should describe planned activities and timing for the implementation of the project
activities, the estimation of costs for the implementation of different objectives as well as
schedule for delivery of results and experts responsible for the activities. The initial
report should be provided no later than within 30 days after the start of the project. The
intermediate and the final reports should provide the description of activities done and
results obtained within relevant period. The first intermediate report should be provided
no later than 6 months after the start of the project, the second - no later than 12 months
after start of the project and the final report should be delivered no later than 24 months
after the start of the project. One printed copy of the report and an electronic version
should be provided as delivery. Together with reports relevant project results (such as
databases, program code, etc) should be provided as well including relevant intermediate
results if requested by the Agency.

The timing of results’ delivery and the project duration could be changed if both parties
agree in writing.

Upon request by the Agency face-to-face or online meetings to discuss project results and
major problems should be organized by the Supplier. Any travel expenses for at least one
Agency specialist should be covered by the Supplier. However, the Agency should keep
request for the number of face-to-face meetings with covered travel expenses at no more
than 10.

Requirements for electronic deliverables

The main results of this project are prepared databases and scripts for the updated
Modeling system. Therefore, it is especially important to maintain high quality standards
for coding and database setup or maintenance. All the program code written should be
well commented in English. Places where user of script supposed to do alterations,
examples in the comments should be provided. Scripts are supposed to be written in
Python programming language. Exceptions might be done with approval of Agency. For
any tools created for the implementation of the project, source code should be provided
for the Agency. Additional, all delivered results should be working in the Agencie’s
hardware and software environment designated for the Modeling system. Finally, all
proprietary rights for any results delivered by the project should be fully transferred to the
Agency.
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