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Czech Republic

central Europe
10.5 million inhabitants
area /8 866 km?

Maine
1.275 million inhabitants
area 86 542 km2

* power generation — mainly brown
(soft) coal combustion

» currently combustion of coal 55% of

energy generation in Czech Republic
(33%nuc, 4%wat, 5%gas, 3.5%RR)




Czech Republic — Emission History

» power generation — mainly brown (soft) coal combustion
* current 55% of energy generation in Czech Republic (33%nuc, 4%wat, 5%gas, 3.5%RR)
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* highest annual SO, emissions 1.6 millions t
* highest annual NO, emissions 320 thousands t
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KOPACEK J, VESELY J

SULFUR AND NITROGEN EMISSIONS IN THE CZECH
REPUBLIC AND SLOVAKIA FROM 1850 TILL 2000
Atmospheric Environment 39, 2005.



Emission History — EMEP data

« power generation — mainly brown (soft) coal combustion
* current 55% of energy generation in Czech Republic (33%nuc, 4%wat, 5%gas, 3.5%RR)
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« SO, emissions reduction by 87% | [lkae

DATASOURCE: http://www.ceip.at/webdab-emission-database/emissions-as-used-in-emep-models/
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DATASOURCE:CZECH HYDROMETEOROLOGICAL INSTITUTE http://portal.chmi.cz/files/portal/docs/uoco/isko/grafroc/grafroc_CZ.html



GEOMON monitering network

» 13 catchments

» areas from 27 to 262 ha
» all catchments forested (33 to 100%)
» monthly sampling step

bulk precipitation
throughfiall
stream water ¥,
analyzed main anions and cations —

MK seasonal test, Sen slope estimator used for trend estimate
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GEOMON — water budget
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stream output [mm]
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e average Cl- conc. in streams for period 1994-2010




Trends in Stream Water Chemistry.

» Wwhy do we care?

» because of RECOVERY... how: Is it defined?

» possible indicators of RECOVERY:

SO,

NO,

Al

ANC

ANC = SAA-SBC

H+

v

SAA = SO,2+NO;+F+Cl-
SBC = Na+t+K*+Ca?*+Mg?*



Sulfates
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e significant decreasing trend of sulfate at acidic sites except LKV
* insignificant trends at well buffered catchments, with lower levels of sulfate deposition




Nitrates
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OULEHLE F, MCDOWELL WH, AITKENHEAD-PETERSON JA, KRAM P, HRUSKA J, NAVRATIL T, BUZEK F, FOTTOVA D
LONG-TERM TRENDS IN STREAM NITRATE CONCENTRATIONS AND LOSSES ACROSS WATERSHEDS UNDERGOING
RECOVERY FROM ACIDIFICATION IN THE CZECH REPUBLIC.

Ecosystems 11, 2008.




ANC, H* and Al-tot

STREAM

H* Al-tot

e e e ANC decreased at mountainous

oie | 29l catchments with poorly buffering bedrock

0.0 ns

|1|3 | e decreases of H* concentrations were

DOns | o4 small and occurred mostly at sites with

o | amre | 00 i granite bedrock

DAL 0.7 |n= 0.0 ns 3n=
DL O Q| 12 e Al-tot concentrations decreased at sites
with decrease of H*

e well buffered site PLB with serpentinite
bedrock was typical with increasing Al-tot
concentration

KRAM P, HRUSKA J, DRISCOLL CT, JOHNSON CE, OULEHLE F

LONG-TERM CHANGES IN ALUMINUM FRACTIONS OF DRAINAGE WATERS IN TWO FOREST
CATCHMENTS WITH CONTRASTING LITHOLOGY

Journal of Inorganic Biochemistry 103, 2009.



Emission History — EMEP data

* period from 2001 to 2010
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» SO, emissions reduction by 32%

DATASOURCE: http://www.ceip.at/webdab-emission-database/emissions-as-used-in-emep-models/
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Trends in 21°t century
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Conclusions

» Stream waters off GEOMON catchments are
fecovering

» SO4, NO3 concentrations decreased at most
acidified catchments

» Increases iniANC occurred only at acidified
mountainous catchments

» H* and Al-tot decreased at some acidifed sites

» pace and significance of recovery in 215t century.
decreased
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