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» All members states need to implement the Water Framework
Directive to get good status in all water bodies

» Lithuanian Environmental Protection Agency (AAA) has to elaborate
river basin districts management plans and programs of measures for
all catchments in Lithuania.

» Models should be open source, reproducible and flexible (at any
moment changes/adaptations can be done without redoing the whole
work)
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Input dat

N-fertilizer, kg/halyear
B o- 3165273698

[ 3165273699 - 61.33334924
[ 61.33334925 - 72.97079822
[T 7297079823 - 82.05292455

[ ] 82.05292456 - 92.27935121
[ 9227935122 - 103.7554204
[ 103.7554205 - 120.1838274
I 120.1838275 - 1455093721
I 1455093722 - 173.7705439

I 173.770544 - 203.946581
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PAIC-SWAT model

+ Soil and Water Assessment Tool (SWAT)
« aPython workflow by the Center of Processes Analysis and Research (PAIC).
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Calibration strategy

Daily Flow data:
e 62 stations
e 1997-2012.

Water quality data
« 500 stations
« 135 data-rich
« 1997-2012.

A regionalization strategy for 13 hydrological

regions.

Automated and manual calibration for selected

catchment

Dividing data to 3parts first and last 1/3 for
calibration and 1/3 in the middle for validation

Transfer to other catchments in hydrolos

region
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Evaluation criteria for hydrology

PBIAS threshold
PBIAS < 20%

Action NSE threshold
Calibration NSE > 0.5

Validation NSE > 0.4 PBIAS < 25%
Extrapolation (transfer) NSE > 0.3 PBIAS < 30%
. __ Observation Moriasi et al., 2007
“ ____ Simulation
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Evaluation criteria for water quality

Action

Calibration

R2 threshold, N-NO3, N-tot

PBIAS threshold, all parameters

Validation

Extrapolation (transfer)

R?>0.5 PBIAS < 40%
R?2>0.4 PBIAS < 70%
R2>0.3 PBIAS < 70%

/ ______ Observation . Observation f
imulation W ; imulation \
Q \\ Simulat _ Simulat = 7 ){ \\
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NO3-N: Seimena - zemiau Vilkaviskio.

PO4-P: Seimena - Zemiau Vilkaviskio.
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Evaluation of mass balance
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+ SWAT Error Checker - Version 1.1.14 Released March 6, 2014 _ PSR
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| Sediment | Mitrogen Cycle | Phosphorus Cycle | Plart Growth I Landscape Mutriert Losses I Land Use Summary | Instream Processes | Point Sources | Reservoirs | About |

AA KA RARA A A A Realistic hydrology is the foundation of any model. Pay particular
Evaporation and S0 _," _," attention to evapotranspiration, baseflow and suface runoff ratios.
PET Transrish A Baseflow/streamflow ratios for the US are provided by the USGS, these
619.9 444.9 ," J-’ ).r *f J-’ data are accessible via the button below. The ranges specified here
- - P are general guidelines only, and may not apply to your simulation area.

L
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," Precipitation
/ 16499/ Show Avg. Monthly Basin Values | [_Show US Baseflow Map
’r‘ "J’ ’f "f ‘F
"’ "! "l "{ "l Average Curve Number Messages and Wamings

’
A A 4744 Surface runoff ratio may be low (< 0.2)

! .r" '.r Lateral flow is greater than groundwater flow, may indicate a problem
ror Surface runoff may be too low

N P ' 1
Reot Zone Infittraticruplamt uptake’
! i Sl paishure redistrbition &Rf:f;'fgf 2356
Vadose (unsaturated) B —— Laeral ™, Water Balance Ratios
Zone | ) l S Fhow ™y
T T — 71.19 Streamflow./Precip 021
Revap fram shallow aquifer Percolstion to shallow aquifer )
8.4 5477 Reaturn Flow Baseflow/ Total Flow 083
Shallew [unconfined) " - 43 44
Aquifer Suface Runoff/Total Flow 017
Confining Layer Perc/Precip D.08
g W Deep Recharge/Precip 0
Deep [cn_nﬂned: Flow cut af watarshed
Aquifer -— Rechange todeep aquifer ET/Precipitation 062
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Results of hydrology

10

Hydrology stations

B NSE.O.7

W 0.5<NSE<0.7
0.4<NSE<0.5

© 0.3<NSE<0.4

B NSE<0.3
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Results of water quality

——NO3 R2 —NTOT R2 —MNO3 PBIAS ——PO4 PBIAS
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Results of in-stream NO3-N

* Mean concentration of N-NO3
~cin stream, mg/l s
e ras s 7}
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Results of in-stream PO4-P

13

~——— 0.081-0.100
. 0061-0080

0.051-0060 -

0.034 - 0.050
~==0.030 - 0.033
— 0.021-0.029
= 0.011-0.020
= 0.001-0.010
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Conclusion

 For hydrology: > 90% OK
 For water quality: >95% OK

 Data errors mainly cause of problems

« Parameterization, calibration, validation and extrapolation of
flow and water quality parameters was successful.
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Thanks for your attention
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