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INTRODUCTION

« water quality is an enduring problem
* increasing demand for water
« the availability of water of acceptable quality will increasingly be a "hot" topic

« simulate and analyse the recent state (2010-2015) of the water quality of the
river Czech part of the Labe/Elbe

« predict and quantify the possible effects of climate change on the water quality
rameter




STUDY Germany
AREA

. A e i) 71 1 R R

- * 7 g e KA ke

upper boundary: 2 L oL ey

Srnojedy weir (river A @ A-‘ W i AT Rl
km 960.8) A N N U b

g |~ ¢ 7 : s 5('-;|a|{4 1

lower boundary: S e
Czech-German

border (km 726.6)

Ohre
(Eger)

Czechia .

- -

» ~
< weir
@ measuring point - flow (Q)
. measuring point - waler quality
! major river
S slale border
- - city

mmmmm upper boundary of the mode! 4 : ' 5;)0 000

”




MODEL QSIM (QualitatsSimulation)

. QSim is a one-dimensional model w
. QSim is an instrument for
simulating and predicting the mass

balance and plankton dynamics in
running waters
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INPUT DATA

. Date regarding river morphology, discharge, water level, meteorology, water quality are required to

define the boundary conditions of the model.

These data were provided by the Elbe River Basin Authority (SOE), the Ohre River Basin Authority

(SOE), the Vltava River Basin Authority (SOE) and the Czech Hydrometeorological Institute (PVL, POH,
PLA and CHMI).

Discharge profiles

Water quality profiles

Water quality parameters

mouth -| river- |average Q| data mouth - | river - | data
river station s - river station parameter unit
km km [m’.s7] |source km km |source
|[elbe Preloué 951,18 52,89 PLA [Elbe Valy 954,73| PLA |water temperature [°C]
IEIbe Lysa nL 878,07 60,00| PLA IEIbe Lysa nL 878,07| PLA |dissolved oxygen (mgOy/l) |[mg/l]
[eibe Obfistvi 843,50 87,22| PLA [elbe Obfistvi 843,50 pLa Jcop (mg/1]
[e1oe Déein 740,52) 289,54 pLa [eibe D&éin 740,52| PLA Jamonium nitrogen (NH.-N)  [[mg/1)
Elbe Schmilka/Hfensko 726,59 294,14 PLA [eve Schmilka/Hfensko [726,59| PLA |nitrite-Nitrogen (NO;-N) [mg/1)
Doubrava Zleby 931,30 23,71 2,49| PLA |[Vitava/Moldau |Zel&in 837,20 | 4,50 PVL [nitrate nitrogen (NO;-N) [mg/1]
Cidlina Sany 907,90 6,79 4,25 PLA Oh?elEger Terezin 792,50 | 2,70 | POH Jtotal nitrogen (TN) [mg/l]
Mrlina Nymburk 896,49 0,75 1,35| PLA [Cidlina Sany 907,90 | 6,79 PLA Jtotal Phospor (TP) [mg/1]
Jizera Pfedméfice nJ 869,20 11,50 23,00| PLA [Mrlina Nymburk | 896,49 | 0,75 | PLA Jorthophosphospores (PO,-P) |[mg/l]
Vitava/Moldau |Praha 837,20 25,10 168,38| DPGG Jlizera Tufice 869,20 | 11,20 | PLA [silicate (SiO;) [mg/1]
Ohfe/Eger Louny 792,50 53,40 32,50| POH |Bilina UstinL 766,00 | 0,20 | POH |pH value
Bilina Trmice 766,00 3,76 6,39 POH IPIOuCnlce Bfeziny 741,10 | 3,70 | POH Jalkalinity (m-value) [mmol/l]
Plouénice Benedov nPl 741,10 10,90 9,65| POH IKamenice Hfensko | 728,10 | 0,50 | POH Jsuspended matter [mg/1)
Kamenice Srbska K. + Chfibska Kamenice | 728,10 |14,5+1,4 1,75| POH looubrava Zabofi 931,30 | 1,40 PLA |calcium (Ca) [mg/1]
Elbe Kostelec nL 856,92 91,31/ DPGG conductivity [uS/cm]
Elbe Méinik 836,65 240,99| DPGG BOD; [mg/l]

List of discharge and water quality monitoring stations and list of available water quality parameters

chlorophyll - a

(pg/1]




Processes and input variables in
Qsim.

Processes

Input variables

Discharge

Sedimentation

Heat budget

Light climate

Calcium-carbon dioxide budget
Oxygen and nutrient budgets
Bacterial growth

Nitrification

Algal growth

Macrophyte growth
Zooplankton growth

Growth of benthic filter feeders

Morphological and hydrological: Cross sections, discharge

Meteorological: Global radiation, air temperature. cloud cover, humidity, wind
velocity

Physical and chemical: water temperature. oxygen, chemical oxygen demand.
nitrate, anunonium, ortho-phosphate, silicate, pH. alkalinity, seston

Biological: Biological oxyvgen demand (carbon-derived and mitrification-
derived). biomass of planktonic algae (chlorophyll a) and proportion of diatoms.
green algae and cyanobacteria, zooplankton (abundance of flagellates and
rotifers), benthic algae. macrophytes, benthic filter feeders (Dreissena
polvmorpha, Chelicorophium curvispinunt)

some biological parameters are not available

The grazin

effec

t of the active benthic

filter feeders (in particular mussels), which




MODEL VALIDATION

. slope S, coefficient of determination R?, Nash-Sutcliffe efficiency (NSE), relative error (REL) and
percent bias (PBIAS)

. The simulated values of flow and water temperature were very similar to the measured values
. Likewise, nutrient concentrations, especially N and Si, show great consistency with the measured data.

. The deviations between measured and model values of P are bigger, but overall the model results can
be considered as sufficient.

. Chlorophyll-a and oxygen concentrations differ clearly from the measured data. Therefore, the DP

elldllo cated 1o Improve the model pertormance. Alle [ ] T1proverrierl [1C [11OTrOPI =U dild




CLIMATE CHANGE SCENARIOS

« the data representing the possible change of climate conditions are obtained from the project
"Support for long-term planning and proposal for adaptation in the field of water management in

the context of climate change" by the TG Masaryk Water Research Institute in cooperation with the
CHMI

« the reference period is compared to the ,near future” 2021-2050 (NF - 2035) and the ,far future®
2071-2100 (FF - 2085).

« atotal of six different climate change scenarios based on three climate model chains were used

control model model acronym |source

ECHAM 5 REMO REMO_EHS5 |Max-Planck Institut (MPI), Germany
Had CM3Q0,Q3,Q16 |CLM CLM_QO Federal Swiss Institute of Technology(ETHZ)
ARPEGE ALADIN-CLIMATE/CZ |ALA_ARP |CHMI, Czech Republic




WATER QUALITY OF THE RECENT STATE

 Reference period (2010 — 2015)
 Measured and model values
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L o et ————— Longitudinal profile of measured (green points and

13 | .e.02-Messured line) and modeled concentration (blue line) of
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POSSIBLE IMPACT OF CLIMATE CHANGE

« Changes at the Dé&Cin profile for individual scenarios and periods.

Décin (km 740) - Die durchschnittliche Veranderung des
Abfluss
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FLOW TIME

20 | The mean flow time in the near future to the lower
.8 limit of the model (km 726)
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CHLOROPHYLL - a concentration

Schmilka (km 726) - projected Chlorophyll concentration changes (monthly average) Projected chlorophyill
concentration changes.
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CONCLUSION

« question of reliability of the model results

« better results by including the predation pressure of Dreissena on
the phytoplankton

« extended measurement campaign
« the prediction of future developments is based only on climate
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