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Ing. Vaclav Dvorak, Ph.D.,

Vaclav Dvorak,

V porovnani s vyznamnou predlofiskou epizodou sucha
a s pfipomenutim srazkového deficitu, se kterym jsme
vstupovali do lofiského roku, se uplynuly rok z hlediska
uhrnG srazek zaradil mezi roky srazkové normalni, mir-
né pod dlouhodobym prdmérem. Mésice Unor, Eervenec
a fijen byly sraZzkové nadnormalni, mésic srpen byl pod-
normalni, mésice leden, bfezen az erven, zafi, listopad
a prosinec mély Uhrn nizsi, nez je dlouhodoby prdameér,
ale byly klasifikovany jako mésice srazkové normaini.

Z odtokového hlediska byl rok 2016 celkové podprimér-
ny s prvni polovinou roku charakterizovanou dozniva-
nim hydrologického sucha z roku 2015, zejména pak
v povodi Odry. Mirné zlepSeni nastalo az v letnich mé-
sicich, kdy v dusledku prevazné lokalnich bourkovych
udalosti dochazelo k postupnému zvySovani vodnosti
ve vétsiné povodi. Do konce roku se v8ak vodnost opét
postupné snizovala. Srazkovy deficit z pfedchozich ob-
dobi se do urcité miry projevil také na stavu podzemnich
vod, kde u mélkych vrtd dosahl v prosinci 2016 pocet
vrtd s hladinou podzemni vody pod mezi charakterizu-
jici sucho 26 % z celkového poctu sledovanych objektl
a pocet pramenu s nizkou vydatnosti pod mezi pro su-
cho 46 % z celkového poctu objektd této kategorie.

Teplotné byl rok 2016 s prdmérnou teplotou 8,7 °C vy-
razné nadnormalni, pfesto o 0,7 °C chladné&jSi nez dva
roky pfedchozi. Teplotni odchylka v jednotlivych mési-
cich kolisala od hodnoty pfes 4 °C v Unoru, az po hod-
notu -0,5 °C v fijnu, jediném mésici, kdy byla teplota
niz8i nez dlouhodoby priimér pFislusného mésice.

Z hlediska posuzovani Cistoty ovzdusi podle Udaju
za rok 2016 predstavuje znecisténi venkovniho ovzdusi
suspendovanymi Casticemi frakce PM,; a PM,, ben-
zo[a]pyrenem a troposférickym ozonem, v navaznosti
na meteorologické a rozptylové podminky, hlavni problé-
my kvality ovzdusi CR. Na fadé stanic byl zaznamenan
vySSi pocet pfekroceni denniho imisniho limitu suspen-

reditel Ceského hydrometeorologického tstavu

Director of the Czech Hydrometeorological Institute

Compared with the major drought episode in 2015 and
recalling the precipitation deficit with which we entered
2016, last year as a whole can be described as one of
normal precipitation, and slightly below the long-term av-
erage, in terms of total precipitation. February, July and
October saw above-normal precipitation, August was
sub-normal, while January, March to June, September,
November and December had lower total precipitation
but have been classified as months with normal precip-
itation.

In terms of run-off, 2016 was below the average as
a whole, and the first half of the year was characterised
by the hydrological drought lingering from 2015, main-
ly in the Odra basin. Moderate improvement was only
registered in the summer when, due to mainly local rain-
storms, water content values were gradually rising in
most basins. However, these levels were then declining
again until the end of the year. The precipitation deficit
continuing from the preceding periods was also reflected
in groundwater levels to some extent; as regards shal-
low boreholes, in December 2016 those with groundwa-
ter levels below the threshold that characterises drought
accounted for 26% of the total number of monitored sites
and the number of springs with low discharges below
the drought limit accounted for 46% of the total number
of these sites.

In terms of temperature, with an average temperature
of 8.7 °C, 2016 was distinctly above normal, yet 0.7 °C
colder than the two preceding years. The temperature
differences in each of the months varied from over 4 °C
in February to —0.5 °C in October, the only month with
a temperature below the long-term average of the re-
spective month.

In terms of air quality assessment based on data for
2016, ambient air pollution with suspended PM,; and
PM, , particles, benzo[a]pyrene and tropospheric ozone
constitutes — in connection with weather and dispersion
conditions — the main problem of air quality in the Czech



dovanymi Casticemi frakce PM,;, nez je povoleny limit,
pfiCemz na poctu pfekroCeni imisniho limitu se nejvice
podilel mésic leden. Vy$Si nez povoleny pocet pfekroce-
ni imisniho limitu maximalni denni 8hodinové koncentra-
ce ozonu byl zaznamenan na 17 stanicich. V roce 2016
bylo vyhlaSeno 5 smogovych situaci z diivodu vysokych
koncentraci PM,,.

Kromé trvalého provozovani statnich monitorovacich
a pozorovacich siti pro sledovani kvantitativniho a kvali-
tativniho stavu atmosféry a hydrosféry, ve shodé se za-
kladnim Géelem a predmétem &innosti CHMU, je Ustav
Uzce zapojen do mezinarodni spoluprace, ktera vyva-
fi zakladni predpoklad pro napliiovani poslani ustavu.
V ramci této spoluprace, ktera je orientovana mj. na spo-
leEné programy mezi evropskymi ndrodnimi meteorolo-
gickymi a hydrometeorologickymi sluzbami, se v Pra-
ze ve dnech 31. 5. a 1. 6. 2016 uskutecnilo zasedani
nejvyssich organl evropskych organizaci EUMETNET
a ECOMET, jmenovité 16. zasedani sdruzeni EUMET-
NET (16th EUMETNET Assembly) a 42. zasedani val-
ného shromazdéni ECOMET (42nd ECOMET General
Assembly). V pofadani kazdoroc¢nich zasedani se ¢len-
ské narodni sluzby stfidaji a jednani v Praze poradal
Cesky hydrometeorologicky Ustav.

EUMETNET (Network of European Meteorological
Services) je zajmové sdruzeni 31 evropskych narod-
nich meteorologickych a hydrometeorologickych sluzeb,
které poskytuje ramec pro spolupraci mezi svymi ¢leny
v oblastech jejich z&kladni €innosti, zahrnujici systemy
pozorovacich siti, zpracovani dat, pfedpovédni sluzby,
vyzkum, rozvoj a vzdélavani. ECOMET (Economic In-
terest Grouping of the National Meteorological Services
of the European Economic Area) €ita dnes 26 clend,
které opét tvofi evropské narodni meteorologické a hyd-
rometeorologické sluzby. Sdruzeni ECOMET vytvofi-
lo za dobu své existence pravni ramec a pravidla pro
nakladani s hydrometeorologickymi daty a vystupy, re-
spektujici legislativu EU a umoznujici rovnopravny pfi-
stup k datdm a vystuptlim mezi ¢lenskymi organizacemi
a tfetimi subjekty.

Obou zasedani v Praze se zucastnili rovnéz zastupci
nejvyznamnéjSich instituci v pfislusnych oborech pu-
sobnosti (WMO, ECMWF, EUMETSAT, ICAO). Shro-
mazdéni odsouhlasila plnéni rozpo¢tl obou sdruzeni
za rok 2015 a projednala fadu dokumentd. Béhem za-
sedani EUMETNET byla pfijata Strategie evropskych
narodnich meteorologickych a hydrometeorologickych
sluzeb pro roky 2016—2025, na jejimz rozvoji se v rdm-
ci pfipravné pracovni skupiny podileli vybrani zastupci
narodnich sluzeb véetné CHMU. Vyznamna ¢ast jedna-
ni byla vénovana datové politice a jejimu postupnému
vyvoji z hlediska legislativy EU véetné pfistupu jed-
notlivych evropskych statll. Pfestoze se datova politi-
ka a podminky v jednotlivych statech znaéné lisi a pfi
dal§im rozvoiji je tfeba zajistit koordinaci se stavajicimi
systémy, je zfejmé, ze vSeobecny trend sméfuje k tzv.
oteviené datové politice (open data policy) umoznujici
volny pfistup k datim a vystupim vytvafenym narodni-
mi meteorologickymi a hydrometeorologickymi sluzba-

Republic. A number of stations registered a larger num-
ber of episodes when the daily air pollution limit was
exceeded by PM,; more times than the permitted num-
ber of exceedances, with January recording the largest
number of them. A larger than the permitted number of
exceedances of the air pollution limit by the maximum
daily eight-hour ozone level was recorded at 17 stations.
In 2016, five smog situations were declared due to high
PM,, levels.

In addition to the continuous operation of the national
monitoring and observation networks for monitoring the
quantitative and qualitative parameters of the atmos-
phere and hydrosphere in accordance with its funda-
mental purpose and objects, the CHMI is involved in
international cooperation, which constitutes the basic
prerequisite for pursuing its mission. As part of this co-
operation, geared towards, among other things, joint
programmes of European national meteorological and
hydrometeorological services, EUMETNET and ECOM-
ET summits were held in Prague on 31 May and 1 June
2016, namely the 16th EUMETNET Assembly and the
42nd ECOMET General Assembly. The member nation-
al services take turns in organising the annual assem-
blies and the meetings in Prague were organised by the
CHMIL.

EUMETNET (the Network of European Meteorological
Services) is a grouping of 31 European national meteor-
ological and hydrometeorological services that provides
a framework to organise cooperative programmes be-
tween its members in various fields of basic meteoro-
logical activities. These activities include observing sys-
tems, data processing, forecasting products, research
and development, and training. ECOMET (the Eco-
nomic Interest Grouping of the National Meteorological
Services of the European Economic Area) currently has
26 members, again European national meteorological
and hydrometeorological services. Over the time of its
existence ECOMET has created a legal framework and
rules for the treatment of hydrometeorological data and
outputs, respecting the EU legislation and facilitating ac-
cess to data and outputs for member organisations and
third parties on equal footing.

Delegates from the most important institutions in the
relevant fields of competence (WMO, ECMWF, EU-
METSAT, and ICAQO) also attended the two meetings in
Prague. The assemblies approved the two groupings’
performance v budget in 2015 and discussed a number
of documents. The EUMETNET assembly adopted the
European NMHS Strategy Paper 2016—2025, in the de-
velopment of which certain representatives of the na-
tional services, including the CHMI, participated in a pre-
paratory working group. A major part of the meeting was
dedicated to the data policy and its evolution from the
perspective of the EU legislation, including the various
European countries’ approach. Although the data policy
and the conditions differ from country to country con-
siderably and coordination with the systems currently in
place will have to be ensured in further development, the
general trend is obviously headed towards an open data
policy allowing free access to the data and outputs gen-
erated by the national meteorological and hydrometeor-
ological services. Naturally, a precondition for an open
data policy is a consistent determination of the method
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mi. Nezbytnou podminkou k zajiSténi otevfené datové
politiky je samozfejmé dlsledné ur€eni zplsobu a po-
skytnuti zdrojl pro kryti odpovidajicich nakladu.

K zajisténi vysoké kvality vystupl a sluzeb Ustavu, véet-
né jeho pobocek, observatofi a stani¢nich siti, pokraco-
valo v lonském roce uplatfiovani systému kvality podle
normy 1ISO 9001 s prabéznymi internimi a ro€nimi exter-
nimi audity. V ramci cila kvality byly pfijaty konkrétni cile
a opatfeni pro Ustav jako celek, rovnéz tak pro jednotli-
vé Useky a pobo¢ky CHMU. Mezi cile byly zatazeny mj.
postupy pro zvySeni Uspésnosti vydavanych predpovédi
a vystrah systému integrované vystrazné sluzby v oblas-
ti operativni meteorologie a hydrologie, stabilizace kvali-
ty hydrologickych pfedpovédi, zvySeni kvality informaci
o stavu znecisténi ovzdusi a rozvoj zpracovani a vyuziti
radarovych a druzicovych dat a produktl. Trvalou sna-
hou a cilem pfi uplatfiovani systému kvality podle normy
ISO 9001:2015 s pribéznymi internimi a rocnimi exter-
nimi audity je potvrdit vysokou odbornou Uroven infor-
maci a sluzeb poskytovanych Ustavem. Ustav Gspé$né
absolvoval pravidelny externi audit systému kvality, pfi
kterém auditor potvrdil shodu zavedeného systému ma-
nagementu kvality s pozadavky normy.

V roce 2016 dosahl ustav kladného hospodarského
vysledku a opétovné potvrdil béhem roku svij vyznam
a duleZitost na narodni i mezinarodni Grovni. Mohu proto
pfi této pfilezitosti znovu podékovat vSem zaméstnan-
clm za jejich Usili a pfistup, ktery je zakladem pro to,
aby poslani Ustavu bylo naplnéno co nejlépe.

CHMU ziskal jako jeden z prvnich
Ustrednich statnich dstavii Ces-
ké republiky certifikat podle ISO
9001:2015.

The CHMI is one of the first central
national institutes of the Czech Re-
public to receive certification under
ISO 9001:2015.

for providing and the actual provision of funds to meet
the relevant costs.

With a view to ensuring a high quality of the outputs and
services that the Institute provides, including its regional
offices, observatories and station networks, the CHMI
continued to apply the quality management system un-
der ISO 9001 with its ongoing internal audits and annual
external audits in 2016. As part of the quality objectives,
the CHMI adopted specific targets and measures for
the Institute as a whole and also for its divisions and
regional branches. The objectives now include, among
others, procedures for improving the success rate of
the forecasts and warnings from the integrated warning
service system in operating meteorology and hydrology,
stabilising the quality of hydrological forecasts, improv-
ing information about air pollution, and developing the
processing and use of radar and satellite data and prod-
ucts. A continuous effort and objective in the application
of the quality management system under ISO 9001:2015
with ongoing internal and annual external audits is to
confirm the high professional standard of the information
and services provided by the CHMI. The CHMI success-
fully passed the regular external audit of its quality man-
agement system, with the auditor confirming compliance
of the implemented quality management system with the
requirements of the standard.

In 2016, the CHMI posted a positive result and again
confirmed its status and importance at the national and
international levels. On this occasion | can therefore ex-
tend my thanks again to all the employees for their effort
and attitude, which are the basis for pursuing the Insti-
tute’s mission as best as possible.

Vaclav Dvorak



Cinnost CHMU je ustavena opatienim &. 15/15 Minister-
stva zivotniho prostfedi o vydani GpIiného znéni zfizova-
ci listiny pFispévkové organizace Cesky hydrometeoro-
logicky Ustav ze dne 30. 12. 2015, ¢&. j. 4060/M/15; Gstav
je fizen Ministerstvem Zivotniho prostfedi.

Struktura Ustavu respektuje oborové a regionalni cCle-
néni. Tfi odborné Useky, meteorologie a klimatologie,
hydrologie a ochrana Cistoty ovzdusi, jsou dopInény
ekonomicko-spravnim Usekem a samostatnym odborem
informacnich technologii pro technické zajisténi fady
vypocetné a komunikaéné naro¢nych aktivit istavu. PI-
néni Ukoll Ustavu v regionech zajistuji pobotky CHMU
v Praze, Ceskych Budgjovicich, Plzni, Usti nad Labem,
Hradci Kralové, Brné a Ostravé.

CHMU jako prispévkova organizace vykonava funkci
Ustfedniho statniho tstavu CR pro obory &istota ovzdu-
8i, hydrologie, jakost vody, klimatologie a meteorologie
jako odborné sluzby poskytované prednostné pro statni
spravu.

Hlavnimi pfedméty Cinnosti Ustavu jsou:

racionalni, vécny a ekonomicky integrovany vykon
statni sluzby;

zfizovani a provoz statni monitorovaci a pozorovaci
sité pro sledovani kvantitativniho a kvalitativniho sta-
vu atmosféry a hydrosféry a pficin vedoucich k jejich
znecistovani nebo poskozovani;

odborné zpracovani vysledkll pozorovani, méfeni
a monitorovani pfi dodrzovani zasad legislativy EU;

vytvareni a sprava databaze o stavu a kvalité ovzdu-
8i a o zdrojich jeho znecigtovani, jakoz i o stavu a vy-
voji atmosféry a o mnozstvi a kvalité vody ve smyslu
legislativy EU a mezinarodnich smluv;

poskytovani informaci o charakteristikdch a rezi-
mech atmosféry a hydrosféry;

poskytovani operativnich informaci o stavu atmosfé-
ry a hydrosféry, pfedpovédi a vystrah upozorfujicich
na nebezpecné hydrometeorologické jevy;

publika¢ni ¢innost ve vSech oborech meteorologie,
klimatologie, hydrologie a ochrana Cistoty ovzdusi;

zajisténi technologického rozvoje monitorovacich,
komunikaénich a informacnich technologii provadé-
ni védecké a vyzkumné ¢innosti v pfisluSnych obo-
rech v&etné projekéni Cinnosti;

na zakladé povéfeni nebo opravnéni vykonavani
dalSich specialnich odbornych ¢€innosti, které souvi-

The CHMTI’s activities set out in Measure No 15/15 of the
Ministry of the Environment on the promulgation of the
full wording of the charter of the Czech Hydrometeoro-
logical Institute, a semi-autonomous organisation, dated
30 December 2015 and issued under no. 4060/M/15; the
CHMI is controlled by the Ministry of the Environment.

The Institute’s structure reflects its disciplines and re-
gional presence. Three technical divisions, Meteorology
and Climatology, Hydrology, and Air Quality Control, are
supported by the Finance and Administration Division
and an independent IT department responsible for the
infrastructure needed for the Institute’s many activities
relying on computation and communication. The CHMI’s
regional offices in Prague, Ceské Budgjovice, Plzer,
Usti nad Labem, Hradec Kralové, Brno and Ostrava are
responsible for the Institute’s assignments in the coun-
try’s regions.

Being a semi-autonomous organisation the CHMI
serves as the Czech Republic’s central government in-
stitution for the fields of air quality, hydrology, water qual-
ity, climatology and meteorology as specialist services
provided to state administration as a priority.

The Institute’s core activities are as follows:

Integrate the performance of public service in a ra-
tional, efficient and economical manner;

Establish and operate national monitoring and ob-
servation networks for monitoring the condition of
the atmosphere and hydrosphere in qualitative and
quantitative terms and the causes underlying the
pollution thereof or damage thereto;

In an expert manner, process the results of observa-
tions, measurements and monitoring while adhering
to the principles of the EC acquis;

Create and manage databases of data on the con-
dition and quality of the air and on sources of air
pollution, and on the quantity and quality of water,
within the meaning of the EC acquis and internation-
al agreements;

Provide information about the characteristics and re-
gimes of the atmosphere and hydrosphere;

Provide operating information about the condition of
the atmosphere and hydrosphere, and forecasts and
warnings alerting to dangerous hydrometeorological
phenomena;

Publications in all disciplines: meteorology, climatol-
ogy, hydrology, and air quality control;

Technological development of monitoring equipment
and ICT; the Institute carries out scientific and re-
search activities in the respective disciplines, includ-
ing designing activities;
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seji se zakladnimi ¢innostmi Ustavu a jsou vyjmeno-
vany ve ziizovaci listiné CHMU;

poradani odbornych kurz(, exkurzi, Skoleni a jinych
vzdélavacich akci pro vefejnost, vCetné lektorské
¢innosti, environmentalniho vzdélavani, vychovy
a osvety.

Dalgimi funkcemi a ¢innostmi, které Ustav zajistuje jsou
mj. funkce regionalniho telekomunikacéniho centra v sys-
tému Svétové sluzby pocasi koordinovaném Svétovou
meteorologickou organizaci (WMO), funkce povéfeného
odborného subjektu ke zjitovani a hodnoceni stavu po-
vrchovych a podzemnich vod a provozovani informac-
nich systému verejné spravy, funkce povéfeného odbor-
ného subjektu k sestavovani hydrologické bilance, funk-
ce pracovisté prfedpovédni povodfiové sluzby, vyhlaSo-
vani meteorologické pfedpovédi vzniku smogovych si-
tuaci, vzniku a ukon&eni smogové situace a regulaéniho
opatreni, funkce centra pro vymezeni zon a aglomeraci
s prekro€enymi imisnimi limity Cistoty ovzdusi, funkce
pracovisté zpracovavajiciho zpravy o kvalité ovzdusi,
funkce spravce a provozovatele informaéniho systé-
mu ochrany kvality ovzdusi véetné zajistovani provozu
a vyvoje registru emisi a zdroji zneditovani ovzdusi
(REZZO0), vedeni registru emisi a zdroju znecigtovani
ovzdusi a registru informacniho systému kvality ovzdu-
Si v€etné pravidelného informovani vefejnosti o kvalité
ovzdusi, provozovani vefejné specializované knihovny.

On the basis of authorisations, the Institute carries
on additional specialised activities related to its core
activities, which are listed in its charter;

Organise technical courses, excursions, training and
other educational events for the public, including
teaching, environmental education and public edifi-
cation.

The Institute also carries out additional functions and
activities, including its function as a regional telecom-
munications hub in the system of the World Weather
Information Service coordinated by the World Meteor-
ological Organization (WMO), serves as an authorised
expert entity for identifying and assessing the condition
of surface water and groundwater and for operating in-
formation systems of public administration, serves as
a specialised entity authorised to compile hydrological
budgets, serves as a centre of the flood forecasting
service, publishes meteorological forecasts of the emer-
gence of smog situations, declares the emergence and
end of smog situations and smog control measures,
serves as a centre for delineating zones and agglomer-
ations with exceeded ambient air pollution limits, serves
as a centre for preparing reports on air quality, serves as
the administrator and operator of an air quality control
information system, including the operation and devel-
opment of the Register of Emissions and Air Pollution
Sources (abbreviated as “REZZQO”), keeps the Register
of Emissions and Air Pollution Sources and the register
of the air quality information system, including regular
air quality information for the public, and operates a spe-
cialised public library.
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METEOROLOGIE A KLIMATOLOGIE

lota vzduchu ve dvou metrech nad povrchem. V polovi-
né roku 2016 byl v modelu ALADIN jeji vypocet zlepSen
diky nové navrzené funkci, kterd méa vhodnéjsi matema-
tické vlastnosti a zabrafnuje skokovym zménam vysled-
ku za podminek stabilniho zvrstveni atmosféry. Doslo
tak ke zpfesnéni pfedpovédi teploty i vihkosti v no€nich
a rannich hodinéach.

Ve druhé poloviné roku byla v provozni konfiguraci mo-
delu ALADIN implementovana dalSi fada zlepSeni. Jed-
na se zejména o novou parametrizaci uzaveéru melké
konvekce a zpUsob vypoctu statické stability pro ¢astec-
né nasycenou atmosféru. Za ucelem zpfesnéni interak-
ce obla¢nosti se zafenim je pouzita obecnéjsi hypotéza
vertikalnich prekryvl oblaénosti, ktera lépe vystihuje
realnou obla¢nost. Soucasti zmeén je také zpfesnéni vy-
poctu pfimého sluneéniho zareni a délky slune¢niho svi-
tu. VSechna tato zlepSeni v oblasti radiac¢niho pfenosu
v atmosféfe znamenaji mimo jiné i kvalitnéjsi produkty
modelu pro oblast energetiky. Obr. na této strané dokla-
da podstatné zkvalitnéni pfedpovédi délky sluneéniho
svitu.

BIAS [h]
o

-1

-3 -

o 24 48 72

forecast length [h]

METEOROLOGY AND CLIMATOLOGY

One of the most important forecast variables is air tem-
perature at two metres above the surface. In mid-2016,
her computation in the ALADIN model was improved
thanks to a newly designed function that has more suit-
able mathematical properties and prevents results from
jumping subject to a stable stratification of the atmos-
phere. Thus, the accuracy of forecasts of temperature
and humidity in night-time and morning hours has been
improved.

In the second half of the year, an additional series of im-
provements were implemented in the operating configu-
ration of the ALADIN model. They mainly include a new
parameterisation of the shallow convection closure and
the method for computing the buoyancy of partly satu-
rated atmosphere. In order to improve the accuracy of
the interaction between clouds and radiation, the model
uses a more general hypothesis of the vertical overlap
of cloudy layers, which better describes the real clouds.
The changes also include enhanced accuracy of the
computations of direct solar radiation and sunshine du-
ration. All of these improvements in respect of radiation
transport in the atmosphere have also resulted in the

RMSE [h]

4] 24 48 [

forecast length [h]

Verifikace predpovédi dennich uhrni slunecniho svitu v obdobi od 30. 6. 2016 do 26. 9. 2016, spocitana pro inte-
grace modelu z analyz v 00:00 UTC proti méfenim na 19 stanicich na tizemi CR. Vlevo je zndzornéna systematickd
chyba (bias) a vpravo je stredni kvadraticka chyba (RMSE) v hodinach délky slunecniho svitu a v zavislosti na délce
predpovédi. Svétle modra barva zobrazuje chybu predchozi verze modelu ALADIN, tmaveé modra barva odpovida
nové verzi modelu ALADIN s vyraznou redukci chyby a riZova barva odpovida modelu ECMWEF.

Verification of the forecast of daily sunshine totals between 30 June and 26 September 2016, computed for the inte-
gration of the model from analysis at 00:00 UTC against measurements at 19 stations in the Czech Republic. LHS:
the bias, RHS: RMSE, in hours of the sunshine duration and in relation to the forecast period. Light blue denotes the
error in the preceding version of the ALADIN model, dark blue reflects the new version of the ALADIN model, with
the error significantly reduced, and pink denotes the ECMWF model.
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Predpoveédni vertikalni profil pro Prahu-Libus z modelu ECMWEF zobrazovany v prostredi Visual Weather ukazuje
predpoved relativni vihkosti (v horni ¢asti obrazku) a teploty vzduchu (ve spodni ¢asti) ve vrstvé od zemé po hladinu
500 hPa (cca 5,5km nad zemi) a dale prfedpovéd’ jednotlivych vrstev oblacnosti (uprostred). Tento vystup slouzi
zejména pro predpoved’ inverznich situaci s mlhami a nizkou inverzni oblac¢nosti a ukazuje i na mozna obdobi se

zvysenymi koncentracemi znecistujicich latek v ovzdusi.

A forecast vertical profile for Prague-Libus from the ECMWF model, displayed in Visual Weather; it shows predic-
tions of relative humidity (upper part of the figure) and air temperature (lower part) in the layer from the terrain to
the 500 hPa level (about 5.5km above the Earth) and also predictions of cloud layers (middle). This output mainly
serves for predicting inversions with fog and low cloudiness and also indicates potential periods with increased

concentrations of air pollutants.

Meteorologicka kalibracni laboratof slouZzi pro podpo-
ru Cinnosti UMK, kde pravidelnou kalibraci v souladu
s CSN EN ISO/IEC 17025:2005 zajistuje jednotnost
a presnost mefidel profesiondlni a dobrovolnické stanic-
ni sité, observatofi a leteckych meteorologickych stanic
pro vysokou presnost dat k dalSimu zpracovani.

Laboratoi Uspésné prosla pravidelnym dozorovym au-
ditem Ceského institutu pro akreditaci (CIA), ktery se
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model’s better products for the energy sector. Fig. on
page 11 illustrates the significant improvement in sun-
shine duration forecasting.

The meteorological calibration laboratory supports the
division’s operation; through regular calibrations under
CSN EN ISO/IEC 17025:2005, it ensures the uniform-
ity and accuracy of the measuring instruments in the
professional and volunteer station networks, at obser-



i CZRAD - Z_PPI003 - 23.05.2016 14:59 UTC

o
CZRAD - V_PPI003 - 23.05.2016 14:59 UTC

¢ CZRAD - HCLASS_PP1003 - 23.05.2016 14:58 UTC

Ukazka radarovych dat mérenych novy-
mi polarimetrickymi radary sité CZRAD:
(a) radiolokacni odrazivost, (b), radialni
dopplerovska rychlost, (c) vyhodnoceni
typu radarovych odrazi hodnocenych
na zakladé polarimetrickych velicin. Ra-
dar Brdy, PPI sken, 23. 5. 2016 14:59
uTc.

Examples of radar data measured by
new polarimetric radars in the CZRAD
network: (a) radar reflectivity, (b) radial
Doppler speed, (c) the types of radar
reflections evaluated on the basis of po-
larimetric variables. The Brdy radar, RHI
scan, 23 May 2016 14:59 UTC.
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uskutecnil v lednu 2016 v akreditované kalibraéni labo-
ratofi teploty a tykal se kontroly jejiho pInéni akreditac-
nich pozadavk( za pfedchozi obdobi.

Méfeni ozonu a UV zéfeni probihalo po cely rok bez
problém( pomoci obou Brewerovych spektrofotometr(
(B098 i B184). Pokracovala i méfeni celkového ozonu
Dobsonovym spektrofotometrem D074 (pouze méfeni
typu Direct Sun); fada naméfena timto pfistrojem ma uz
56 let.

Beéhem roku byly zkalibrovany provozni UV biometry.
V sougasné dobé& méFi CHMU erytémové davky UV za-
feni na stanicich Hradec Kralové, KoSetice a Kucharo-
vice. Aktualni vysledky jsou prezentovany na webovém
portalu CHMU v ramci ozonového a UV zpravodajstvi
S0O. Radiaé¢ni sit byla oproti roku 2015 beze zmény;
CHMU mé¥i intenzitu globainiho zafeni na 19 stanicich
a difuzni zéfeni na 6 stanicich.

Probéhly i kalibrace UV biometri a pyranometri pro
externi zajemce (PfF MU Brno). Pro slunomérnou
sift CHMU byly prabézné kalibrovany slunoméry SD5
a SD6. V zafi probéhlo na Izané (Kanarské ostrovy)
mezinarodni srovnani pfistrojd méficich celkovy ozon,
v ramci ¢ehoz byl zkalibrovan Dobsonuv spektrofotome-
tr SOO (D074).

OLM splnilo Ukol provést hodnoceni leteckého MET
persondlu v souladu s poZadavky stanovenymi doku-
mentem Technical Regulations (WMO-No0.49) Volume
| a Il a s metodikou doporu¢enou WMO Commission for
Aeronautical Meteorology (CAeM). Hodnoceni bylo pro-
vedeno pomoci platformy MOODLE a jeho Uspésné do-
konéeni hodnoceni se promitlo do prodlouzeni platnosti
opravnéni k vykonu sluzby pro vSechny letecké meteo-
rology do roku 2019. V oblasti vzdélavani se 9 pozorova-
teld a 3 meteorologové OLM zucastnili odbornych kurz(
poradanych VGHMUF. Na jejich pripravé se zastupci
OLM také podileli, coz pfispiva k naplfhovani Realizacni
dohody o spolupraci v oblasti pfipravy, vycviku a vzdéla-
vani odborného personalu.

Na Centralnim pfedpovédnim pracovisti (CPP) probihaly
v pribéhu roku 2016 prace na novém edita¢nim a zobra-
zovacim prostredi vystraznych informaci SIVS a smogo-
vych signalil SVRS Alert Editor, které bude soucasti jiz
pouzivaného pracovniho a prezenta¢niho prostfedi Vi-
sual Weather. Aplikace mimo jiné umozni pouzivat me-
zinarodni protokol CAP (Common Alert Protocol), ktery
vyzaduje evropsky projekt Meteoalarm. Vyvoj prostredi
ni, pfiprava dokumentace, Skoleni meteorologll a jeho
zavedeni do provozu se posunulo az do roku 2017. Sou-
Casné bylo nutno nové upravit kompetence CPP a RPP
pro vydavani vystraznych informaci.

V oblasti aplikované silni¢ni meteorologie bylo tézisté
¢innosti v pfipravé a vydavani specializovanych mete-
orologickych informaci pro rezort dopravy. Reditelstvi
silnic a dalnic (RSD) CR zUstava hlavnim partnerem
pro aplikaci specialnich pfedpovédnich informaci. Da-
tovy tok pro tohoto koncového uzivatele se soustiedil
na liniové, regionalni a grafické pfedpovédi, a to hlavné
v zimnim obdobi, kdy pfedpovédni vystupy jsou vydava-
ny 4x denné. Uzka spoluprace probiha téz s technickymi
spravami komunikaci (TSK) velkych méstskych aglome-
raci — napf. pro TSK hlavniho mésta Prahy vydava CPP

14

vatories and at aeronautical meteorological stations for
a high accuracy of data for further processing.

The laboratory successfully passed the regular surveil-
lance audit by the Czech Accreditation Institute (CIA),
which was conducted in January 2016 at an accredited
temperature calibration laboratory and concerned a re-
view of its meeting the accreditation requirements for the
preceding period.

Ozone and UV radiation measurements using the two
Brewer spectrophotometers (B098 and B184) were run-
ning without any problems throughout the year. Total
ozone measurements using Dobson spectrophotometer
D074 (only Direct Sun) also continued; the series meas-
ured by this instrument already spans over 56 years.

Operating UV Biometers were calibrated during the year.
The CHMI currently measures erythema doses at the
Hradec Kréalové, Kosetice and Kucharovice stations. The
most up-to-date results are posted on the CHMI's web-
site as part of the SOO’s ozone and UV reports. The
radiation network remained unchanged from 2015; the
CHMI measures the global radiation intensity at 19 sta-
tions and diffuse radiation at 6 stations.

UV Biometers and pyranometers were also calibrated
for third parties (PfF MU Brno). Sunshine recorders SD5
and SD6 were continuously calibrated for the CHMI's
solar network. In September 2016, an intercomparison
of instruments measuring total ozone was held at Izafa
(Canary Islands), and the SOO’s Dobson spectropho-
tometer (D074) was calibrated during the campaign.

The Aeronautical Meteorological Section (OLM) carried
out the assignment of assessing aeronautical meteor-
ological (MET) personnel in line with the requirements
of Technical Regulations (WMO-No. 49) Volumes | and
Il and the methodology recommended by the WMO
Commission for Aeronautical Meteorology (CAeM). The
MOODLE platform helped to carry out the assessment
and the successful completion of the assessment was
reflected in an extension of the certification for all aero-
nautical meteorologists until 2019. As regards training,
9 OLM observers and 3 OLM meteorologists attended
courses organised by VGHMUF. OLM employees also
participated in the preparation of the courses, which
contributes to performance under the agreement on
cooperation in technical personnel preparation, training
and education.

In 2016, the Central Forecasting Office (CFO) worked
on a new editing and visualising environment for SIVS
warnings and SVRS smog signals, Alert Editor, which
will be a part of the already used working and presenta-
tion environment, Visual Weather. Among other things,
the application will support the CAP (Common Alert Pro-
tocol) international protocol required by the EU’s Mete-
oalarm. The development of the environment was more
challenging and longer than expected and so the testing,
documentation, training of meteorologists, and its imple-
mentation in operation extended into 2017.

In applied road meteorology, the core of operations
consisted in preparing and issuing specialised meteor-
ological information for transport. The Czech Road and
Motorway Directorate (RSD) continues to be the main
partner for the application of special predictive infor-
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Ukazka radarovych dat meérenych novymi polarimetrickymi radary sité CZRAD: (a) radiolokacni odrazivost, (b), ra-
dialni dopplerovska rychlost, (c) vyhodnoceni typu radarovych odrazi vyhodnocenych na zaklade polarimetrickych
velic¢in. Radar Brdy, RHI sken, 23. 5. 2016 14:54 UTC.

Examples of radar data measured by new polarimetric radars in the CZRAD network: (a) radar reflectivity, (b) radial
Doppler speed, (c) the types of radar reflections evaluated on the basis of polarimetric variables. The Brdy radar,
RHI scan, 23 May 2016 14:54 UTC.
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od fijna do dubna tfikrat denné specialni pfedpovéd za-
meéfenou na potfeby zimni GdrZzby komunikaci.

V bfeznu 2016 byla zahajena tvorba zprav o znecisté-
ni ovzdusi pro vefejnost pro jednotlivé kraje CR. Tyto
zpravy obsahuji informace o aktualnim stavu znecisténi
ovzdusi, o pfipadné vyhlaSenych smogovych situacich
a regulacich, pfedpoveéd rozptylovych podminek a pred-
poklad vyvoje koncentraci na nejblizsi obdobi. Soucasti
téchto zprav, které se zobrazuiji na portalu CHMU, jsou
i odkazy na podrobné informace souvisejici s kvalitou
ovzdusi, v€etné odpovédi na nejCastéjSi dotazy vefej-
nosti i médii v oblasti kvality ovzdusi, vliv(i znegistujicich
latek na zdravi a moznosti preventivnich opatfeni.

V prabéhu roku byla navazana spoluprace CPP s OLM,
ktery jiz nékolik let vyuziva vyukovy systém MOODLE
pro pravidelné vzdélavani a pfezkuSovani provoznich
meteorologul. V rdmci zkuSebniho provozu byl vytvoren
kurz na téma Druzicova meteorologie. Na zakladé poza-
davkd WMO byly formulovany pozadavky na vytvoreni
deviti odbornych kurz( pro predpovédni meteorology,
které budou vytvareny v pribéhu roku 2017.

Odbor profesionalni stani¢ni sité (OPSS) vedle rutinni
spravy a udrzby meteorologickych stanic (MS) a ob-
servatofi (OBS) pfedel na vybranych MS a OBS na novy
zpUsob spojeni s centrem. Byly na nich zprovoznény
LTE mobilni routery. Zaroven byl na vSech stanicich
OPSS, které nedisponuji pevnou datovou linkou, nain-
stalovan router KBA Kernun, ktery zjednodusil konfigu-
raci ICT systému na jednotlivych stanicich.

Radarové oddéleni provozujici radarovou sif CZRAD
zajistovalo jak vysokou spolehlivost a dostupnost dat,
tak udrzbu obou radarC této sité. Po obnové radarové
sité CZRAD v roce 2015 umozfiuji nové radary vyuzivat
SirSi Skalu méfenych polarimetrickych veli¢in. V pribéhu
roku bylo velké Usili vénovano testovani téchto novych
veli¢in, ovéfeni kalibra¢nich postupll a optimalizace sig-
nalového zpracovani s vyuzitim polarimetrickych veli¢in
za ucelem co nejefektivnéjsi eliminace nemeteorologic-
kych odrazll z radarovych dat. DalSi dulezitou Cinnosti
radarového oddéleni bylo zajisténi provozu systému pro
zpracovani dat detekce blesk(.

DruZicové oddéleni, které pribézné zajistuje operativni
provoz systému pro pfijem a zpracovani dat z meteo-
rologickych druZic (geostacionarnich MSG i polarnich
MetOp a NOAA) zahajilo v roce 2016 prvni fazi moderni-
zace poskytovanych obrazovych produktd z druzic MSG
(pro interni operativni potteby CHMU). Pro vefejnost byl
noveé pfipraven a zpfistupnén prohlize€ druzicové meére-
nych dat celkového ozonu.

Aerologické oddéleni zajistovalo pravidelna radioson-
dazni méfeni, pro ktera bylo nutno ziskat od Ufadu pro
civilni letectvi ,Povoleni k provozovani letd pro vlastni
potfebu®, povinné od roku 2016.

HYDROLOGIE

V oboru hydrologie CHMU zabezpedil monitorovani
a hodnoceni mnozstvi povrchovych (506 vodomérnych
profild) a podzemnich vod (1 494 vrtd a 320 prament),
jakosti podzemnich vod (675 profilll) a jakosti povrchové
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mation. The data stream for this end user focused on
linear, regional and graphic forecasts, mainly in winter
when the forecasting outputs are issued four times per
day. Close cooperation is also under way with road man-
agements (TSK) in large cities; for example, between
October and April the CFO issues the Prague TSK with
a special forecast focused on the needs of winter road
maintenance three times per day.

March 2016 saw the launch of air pollution reports for
the public, for each of the Czech Regions. These reports
contain information about the current air pollution situa-
tion, any smog situations declared and smog controls
imposed, forecasts of dispersion conditions, and the
expected development of pollutant concentrations for
the nearest future. Posted on the CHMI's website, the
reports also contain links to detailed information relat-
ed to air quality, including answers to the most frequent
questions from the public and the media regarding air
quality, health effects of air pollutants, and preventive
measures.

During the year, the CFO started to work with OLM,
which had been using the MOODLE e-learning system
for the regular training and testing of operating meteorol-
ogists for several years. A Satellite Meteorology course
was developed as part of trial operation. In response
to the WMO'’s requirements, the requirements for the
creation of nine courses for forecasting meteorologists,
which would be developed in 2017, were formulated.

The Radar Department, which operates the CZRAD ra-
dar network, provided for a high level of data reliability
and availability and maintained both radars in this net-
work. Following the renovation of the CZRAD network
in 2015, the new radars can use a broader range of the
measured polarimetric variables. During the year, the
department spent much effort on testing these new var-
iables, checking the calibration procedures and optimis-
ing signal processing using polarimetric variables with
a view to eliminating non-meteorological reflections from
radar data as efficiently as possible. Another important
line of the department’s activity was operating the sys-
tem for lightning detection data processing.

The Satellite Department, which continuously operates
a system that receives and processes data from mete-
orological satellites (geostationary MSG and polar orbit
MetOp and NOAA), started the first stage of upgrading
its imagery products from MSG data (for internal operat-
ing use at the CHMI) in 2016. For the public, the depart-
ment designed and launched a new site offering satellite
data on total ozone.

The Upper Air Department operated regular radiosonde
measurements for which it had to obtain a ‘permit for op-
erating flights for internal needs’, a new obligation since
2016, from the Civil Aviation Authority.

HYDROLOGY

In hydrology, the CHMI monitored and assessed surface
water (506 water gauging sites) and groundwater (1,494
boreholes and 320 springs) quantity and groundwater
(675 sites) and surface water quality (monitored solid
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vody (monitoring pevnych matric ve 47 profilech). Hydro-
logicka bilance za rok 2015 byla zpracovana a pfedana
spravcim povodi podle provadéci vyhlasky k vodnimu
zakonu a byla zajiSténa prezentace dat v ramci ISVS
v definovaném rozsahu. Ustav pipravil a pfedal véechny
pozadované podklady pro zpravu Ministerstva zivotniho
prostfedi pro viadu CR o stavu Zivotniho prosttedi, Ro-
Cenku Zzivotniho prostredi, Statistickou roc¢enku, Vodo-
hospodarsky véstnik a dalsi dokumenty. Hydrologicka
roéenka Ceské republiky za predchazejici rok 2015 byla
zpracovana v inovované podobg, jejimz cilem je zpfe-
hlednéni prezentovanych informaci. Zpracovani a vy-

sledku vyskytu extrémniho sucha v hodnoceném roce.

Na poboc¢kach Ustavu byly zpracovany hydrologické
posudky (standardni hydrologické Gdaje) podle objed-
navek uZivatel(. Celkem bylo zpracovano 3 423 stan-
dardnich posudk(, 254 posudkl s nestandardnimi Udaji
a 7 hydrologickych studii.

V pribéhu celého roku fungovala hlasna a predpovédni
povodnova sluzba a bylo zabezpe€eno vydavani pra-
videlnych informacnich zprav a pfedpovédi. Aktudlni
informace hlasné povodriové sluzby byly prezentovany
na internetovych strankach Gstavu. Byla zabezpecena
hlasna povodnova sluzba rovnéz na hranicnich tocich
v rozsahu podle dohod vladnich zmocnéncul. Hydrolo-
gické predpovédni modely byly provozovany na vSech
predpovédnich pracovistich, pfedpovédi byly pfedavany
pfimym uzivatelim a publikovany na internetu. Rutinné

[] metazachior OA/ metazachior OA
[E==] metazachlor ESAf metazachior ESA
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matrices at 47 sites). The CHMI prepared the Hydro-
logical Budget for 2015 and delivered it to catchment
managers under the implementing regulation attached
to the Water Act. Data posting in the Integrated Warn-
ing Service System (ISVS) was also provided to the
required extent. The CHMI prepared and delivered all
the documents required for the reports submitted by the
Ministry of the Environment to the Czech Cabinet on
the condition of the environment in the Czech Republic,
the Environment Yearbook, the Statistical Yearbook, the
Water Management Gazette, etc. The Hydrology Year-
book of the Czech Republic for 2015 was prepared in
an innovated design with a view to making the present-
ed information clearer. It was more difficult to process
and evaluate the data for 2015 because of the extreme
drought in that year.

The Institute’s regional offices drew up expert hydrologi-
cal opinions (standard hydrological data) commissioned
by users. They drew up 3,423 standard expert opinions,
254 expert opinions based on non-standard data, and 7
hydrology studies.

Throughout 2016, the flood warning and forecasting ser-
vice was operated. The CHMI issued regular informative
reports and forecasts. The most current information from
the flood signalling service was posted on the CHMI’s
website. The flood signalling service on borderline water
courses was provided to the extent of the government
commissioners’ agreements. Hydrological forecasting
models were operated at all forecasting offices; fore-



http://voda.chmi.cz/opzv/bilance/zprava_bilance_15.pdf
http://voda.chmi.cz/opzv/bilance/zprava_bilance_15.pdf
http://voda.chmi.cz/hr15/uvod.html
http://voda.chmi.cz/hr15/uvod.html
http://hydro.chmi.cz/hpps
http://hydro.chmi.cz/hpps
hydro.chmi.cz/hpps/hpps_main.php?kat=PPDI
hydro.chmi.cz/hpps/hpps_main.php?kat=PPDI
http://voda.chmi.cz/opzv/bilance/zprava_bilance_15.pdf
http://voda.chmi.cz/opzv/bilance/zprava_bilance_15.pdf
http://voda.chmi.cz/hr15/uvod.html
http://voda.chmi.cz/hr15/uvod.html
http://hydro.chmi.cz/hpps
http://hydro.chmi.cz/hpps
hydro.chmi.cz/hpps/hpps_main.php?kat=PPDI
hydro.chmi.cz/hpps/hpps_main.php?kat=PPDI

provozovan byl vypocet zasob vody ve snéhové pokryv-
ce s vyuzitim prostfedkd GIS a byly vydavany hodnoti-
ci tydenni zpravy zejména pro potfeby fizeni provozu
nadrzi. Rutinné byl rovnéz provozovan Indikator pfiva-
lovych povodni, jako aplikace pro identifikaci potencio-
nalné nebezpecné Urovné pfivalovych srazek kratkého
trvani, které mohou zplsobit nebezpecny odtok vody.
Vystupy byly v letni sezoné volné publikovany na inter-
netovych strankach CHMU.

V roce 2016 CHMU zajistoval provoz Povodiiového in-
formacéniho systému (POVIS), jehoZ soucésti je mimo
jiné Digitalni povodriovy plan Ceské republiky, a provo-
zoval rovnéz Centralni datovy sklad pro mapy povod-
nového nebezpedi a povodhiovych rizik, ktery uchovava,
a vysledky mapovani prezentuje dle pozadavkd Smér-
nice 2007/60/ES pro vyhodnocovani a zvladani povod-
novych rizik.

Ustav zabezpe&oval provoz experimentalni zakladny
Jizerské hory a monitorovani hydrologickych a klima-
tologickych daji v experimentalnich povodich pro vy-
zkumné ucely. Experimentalni pracovisté v Jizerskych
horach také zajisfovalo koordinaci provozniho méfeni
a vyhodnoceni mnozstvi a vodni hodnoty snehu a koor-
dinaci provozu sité automatického méreni vodni hodnoty
snéhu, které po rozsifeni probiha v celkem 15 lokalitach
po celém Gzemi CR.

OCHRANA CISTOTY OVzZDUSi

CHMU v roce 2016 provozoval na zakladé povéfeni
Statni sit imisniho monitoringu (SSIM), kterd se skla-
da z automatizovanych monitorovacich stanic (AMS),
stanic s manualnimi odbéry vzorkl a specializovanych
observatofi v TuSimicich a v KosSeticich. Cely systém
imisniho monitoringu je tvofen nejen vlastnimi méfici-
mi stanicemi, ale i laboratornimi pracovisti (pobocky
v Brné, Ostravé, Praze a Usti nad Labem), ktera slouzi
pro analyzy vzork( odebranych na manualnich stani-
cich a pro kalibrace pfistroji (Kalibraéni laboratof imisi).
Imisni monitoring v€etné laboratofi splfuje pfisna krité-
ria vyzadovana EU pro méfici sité znecisténi ovzdusi
a referencni laboratofe zahrnuté do Asociace narodnich
referen€nich laboratofi pro kvalitu ovzdusi EU (AQUI-
LA). V ramci této asociace se CHMU pravideln& Gspés-
né ucastni také mezilaboratornich porovnavacich zkou-
$ek. Statni sit imisniho monitoringu a Kalibra¢ni labora-
tof imisi jsou v souladu s pozadavky EU akreditovany
podle CSN EN ISO/IEC 17025:2005). V prib&hu roku
2016 prosly oba systémy Uspésné pravidelnym dozoro-
vym auditem.

Udaje o emisich znegistujicich latek jsou zjistovany
z podkladi souhrnné provozni evidence ohlaSované
prostfednictvim ISPOP (provozuje CENIA), s vyuzitim
statistickych informaci a podkladll spolupracujicich insti-
tuci (napt. CSU, CDV Brno, VUZT Praha) a dale pomoci
modelovych vypoctl. Takto ziskana data jsou ukladana
v databazi ISKO/REZZO (Registr emisi a stacionarnich
zdroja).

V roce 2016 byla pozornost zameéfena prfedevsim na tyto
Ukoly: aktualizaci provozniho fadu emisni databaze
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casts were delivered to direct users and posted on the
Internet. The CHMI routinely calculated water reserves
in snow cover using GIS and issued weekly evaluation
reports mainly for the purposes of reservoir operation
management. It also routinely operated the Flash Flood
Indicator as an application helping to identify potentially
risky episodes of torrential rain that can cause danger-
ous water runoff; its outputs were published on the Insti-
tute’s website in the summer season.

In 2016, the CHMI operated the Flood Information Sys-
tem (POVIS), which also includes the Digital Flood
Plan of the Czech Republic. The CHMI also operated
the Central Data Warehouse for flood hazard maps and
flood risk maps, which archives and presents the results
of mapping under Directive 2007/60/EC on the assess-
ment and management of flood risks.

The CHMI operated the experimental base in Jizerské
hory and monitored hydrological and climate data in ex-
perimental basins for research purposes. The Jizerské
hory experimental base was also responsible for coordi-
nating the operational measurements and assessment
of snow quantity and snow water equivalent and for
coordinating the operation of the network of automat-
ed measurements of snow water equivalent; following
expansion, these measurements now take place at 15
sites throughout the country.

AIR QUALITY CONTROL

In 2016, the CHMI operated, under an authorisation, the
National Air Pollution Monitoring Network (SSIM), which
includes automated monitoring stations (AMS), stations
with manual sampling and specialised observatories in
TuSimice and KoSetice. The whole system for air pollu-
tion monitoring comprises the measuring stations and
also laboratories (at the Brno, Ostrava, Prague and Usti
nad Labem Regional Offices) that analyse the samples
taken at the hand-operated stations and calibrate instru-
ments (Ambient Air Quality Calibration Laboratory). Air
pollution monitoring, including the laboratories, meets
the EU’s stringent criteria for air pollution measuring net-
works and reference laboratories included in the EU’s
Air Quality Reference Laboratories Association Network
(AQUILA). In this Association, the CHMI also success-
fully participates in laboratory intercomparison exercis-
es on a regular basis. The SSIM and the Ambient Air
Quality Calibration Laboratory are, in compliance with
the EU’s requirements, accredited under CSN EN 1SO/
IEC 17025:2005. In 2016, the two systems successfully
passed the regular surveillance audit.

Data on pollutant emissions is collected from summary
operating records submitted through ISPOP (operated
by CENIA), using statistical information and reports
from cooperating institutions (such as the Czech Statis-
tical Office, CDV Brno, and vuzT Praha) and also with
the help of model calculations. The data so acquired is
stored in the ISKO/REZZO (Register of Emissions and
Stationary Pollution Sources) database.

In 2016, attention mainly focused on the following: an
update of the operating rules for the ISKO emission da-
tabase, the methodology and execution of the additional
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ISKO, metodiku a realizaci dopoctu standardné neo-
hlasovanych latek benzo[a]pyrenu, PM,;, PM,, a NO,
a zpresnéni lokalizace zdroji s vyuzitim adresnich mist
databaze RUIAN vedené CUZK. V ramci pinéni mezina-
rodnich zavazki CR tykajicich se CLRTAP byl zpracovan
a predan reporting pro Udaje za rok 2014 v pfedepsané
struktufe s poZzadovanym dopInénim podle podrobného
hodnoceni, které probéhlo v roce 2015. Spinény byly
rovnéz ostatni standardni reportingové povinnosti.

CHMU na zakladé povéfeni MZP provozoval Narodni
inventariza¢ni systém emisi a propad( sklenikovych
plynt (NIS). Jeho ¢innost je vyZzadovana Ramcovou
Uumluvou OSN o zméné klimatu a jejim Kjoétskym pro-
tokolem a rozhodnutim Evropského parlamentu a Rady
€. 525/2013. Narodni inventarizace sklenikovych plynu
slouzi téz jako podklad pro projekce a pro planovani
opatieni na snizeni emisi v CR.

V informaénim systému kvality ovzdusi (ISKO) jsou
shromazdovana, verifikovana a analyzovana veskera
data o kvalité ovzdu$i a chemickém slozeni srazkovych
vod pofizena jednak v SSIM a jednak u spolupracujicich
organizaci. ISKO dale obsahuje rozsahly soubor meta-
dat o lokalitdch a méficich programech. Nadstavbové
aplikace nad databazi umozniuji jeji efektivni spravu
a dale téz zpracovani a prezentaci ulozenych Gdaja.

V roce 2016 byly prace na rozvoji databaze ISKO zameé-
feny zejména na nasledujici ukoly:

— tvorba aplikaci pro pInéni reportingovych povinnosti
dle smérnice 2011/850/EU;

— zmény v databazi pro nahravani online dat z Horniho
a Dolniho Rakouska;

— Upravy aplikaci pro reporting emisnich dat do EMEP;

— zpfistupnéni zakladnich uZivatelskych operaci pro
sektor Energetika v ramci nové vytvarené databaze
Sklenikovych plynd (NIS).

Stejné jako v uplynulych letech byly zpracovany rocen-
ky znedisténi ovzdusi: tabelarni, ktera je zvefejiiovana
pouze v elektronické verzi na internetu, a graficka, ktera
je dostupna v podobé tisténé publikace, v elektronické
podobé na CD a na webu CHMU.

Naméfené Udaje byly dale vyuzity pro plnéni reportin-
govych povinnosti ¢eské republiky v(i¢i mezinarodnimu
spolecenstvi (Evropsky informacni systém AIRBASE,
EEA, EMEP apod.).

Dle zakona 201/2012 Sb. a vyhlasky 330/2012 Sb. MZP
je CHMU zodpovédny za provoz Smogového varovného
a regulaéniho systému na celém tzemi Ceské republi-
ky. Cinnost SVRS byla provozné zajisfovana Centralnim
predpovédnim pracovistém a Regionalnimi prfedpovéd-
nimi pracovisti. Po metodické strance je koordinovana
pracovniky oddéleni modelovani a expertiz. V roce
2016 doslo k upravé zakonnych pravidel, podle kterych
jsou vyhlaSovany a odvolavany signdly SVRS tak, aby

na ménici se situaci.
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calculations of substances that are not normally report-
ed (benzo[a]pyrene, PM, , PM, . and NO,), and the more
precise localisation of plants using site addresses in the
RUIAN database maintained by CUZK. As part of per-
forming the Czech Republic’s international obligations
under the Convention on Long-range Transboundary Air
Pollution (CLRTAP), the CHMI prepared and delivered
reports on data for 2014 in the required structure and
with the required additions in line with the detailed evalu-
ation that had taken place in 2015, and it also performed
the other standard reporting obligations.

Authorised by the Ministry of the Environment, the CHMI
operated the National Greenhouse Gas and Sinks Inven-
tory System (NIS). Its operation is required by The Unit-
ed Nations Framework Convention on Climate Change
and its Kyoto Protocol and by Decision No 280/2004/
EC of the European Parliament and of the Council. The
national greenhouse gas inventory also serves as the
basis for projections and for planning measures to re-
duce emissions in the Czech Repubilic.

The Air Quality Information System (ISKO) is used for
storing, verifying and analysing all data on air quality
and on the chemical composition of precipitation wa-
ter, which is obtained from SSIM and from cooperating
organisations. ISKO also contains an extensive set of
metadata on sites and measuring programmes. The ap-
plications over the database enable its effective man-
agement and to process and present the stored data.

In 2016, the development of the ISKO database mainly
focused on the following:

— Development of applications for meeting the report-
ing obligations under Directive 2011/850/EU;

— Changes in the database for uploading online data
from Upper and Lower Austria;

— Modification of applications for emission data report-
ing to EMEP;

— Availability of the basic user operations for the Ener-
gy sector in the newly developed Greenhouse Gases
database (NIS).

As in the preceding years, air pollution yearbooks were
produced: in the form of tables posted only in electron-
ic form on the internet and in graphic form available as
a printed publication and also in electronic form on CD
and on the Institute’s website.

The measured data was also used for meeting the
Czech Republic’s reporting obligations to the interna-
tional community (the AIRBASE European information
system, EEA, EMEP, etc.).

Under Act No 201/2012 and the Environment Ministry’s
Regulation No 330/2012, the CHMI is responsible for op-
erating the Smog Warning and Control System (SVRS)
throughout the country; the SVRS operation was provid-
ed by the Institute’s CFO and RFOs and coordinated, in
terms of methodology, by the staff of the Modelling and
Assessment Department. In 2016, the statutory rules for
declaring and lifting SVRS signals were amended with
a view to making the whole system more flexible and
better able to respond to the changing situation.



ROZVOJOVE CINNOSTI ODBORNYCH USEKU
DEVELOPMENT ACTIVITIES

METEOROLOGIE A KLIMATOLOGIE

V roce 2016 pokragovalo fedeni projektu TA CR Epsilon
na téma Pokrocilé meteorologické informace pro letec-
tvi. Jednim z vysledkd je nova provozni aplikace — ana-
lyza parametrd atmosféry s hodinovym krokem vhodna
pro vyuziti v leteckém provozu, ale téZ v navaznych
aplikacich nowcastingu. Tato analyza vyuzivd mimo
jiné jako nezanedbatelny zdroj dat letecka pozorovani
MODE-S typ MRAR, ktera CHMU ziskava od Rizeni le-
tového provozu Ceské republiky, s. p.. Pro zpracovani
téchto pozorovani ziskanych z letadel byl také dokonéen
prototyp systému, jehoz soucasti jsou provozni pfijem
téchto pozorovani od poskytovatele, kontrola jejich kva-
lity a monitoring na automatické bazi a také zafazeni
do zminéného vypoctu jednak hodinovych analyz, jed-
nak asimilace dat pro zlepSeni po¢atecni podminky pro
pfedpovéd.

Jednim z ddlezitych aspektd numerické pfedpovédi po-
Casi je parametrizace procesll v mezni vrstvé atmosféry
a s tim souvisejicich meteorologickych podminek pro
rozptyl znedistujicich latek v atmosféfe. V souvislos-
ti s tim byl vypracovan projekt pro Operacni program
Zivotni prostfedi (OPZP), ktery byl podan spolu s Z4-
dosti o financovani nového vysoce vykonného vypocet-
niho systému pro model ALADIN. Ten by mél umoznit
zvysit horizontalni rozliSeni provozni aplikace modelu
na dvojnasobek soucasného, tedy na pfiblizné 2,2km.
Toto rozliSeni spolu s nasazenim nehydrostatického dy-
namického jadra modelu umozni kromé jinych zlepSeni

METEOROLOGY AND CLIMATOLOGY

The implementation of the TA CR Epsilon project, Ad-
vanced Meteorological Information for Aviation contin-
ued in 2016. One of the outputs is a new operating ap-
plication, analysis of atmosphere parameters at hourly
intervals, suitable for use in air traffic and also in related
nowcasting applications. The analysis uses, inter alia,
MODE-S MRAR observations, which the CHMI obtains
from RLP, as a major source of data. For processing
these observations, obtained from aircraft, the Institute
also completed a prototype of a system that included
operating reception of these observations from the pro-
vider, check of their quality, and monitoring on an auto-
matic basis, and also inclusion in the above-mentioned
calculation of hourly analyses and data assimilation for
improving the initial condition for prediction.

One of the important aspects of numerical weather
prediction is the parameterisation of processes in the
boundary layer of the atmosphere and the related me-
teorological conditions for pollutant dispersion in the at-
mosphere. In this context, the Institute designed a pro-
ject for Operational Programme Environment (OPZP),
which it submitted together with an application for fi-
nancing for a new highly powerful computer system for
the ALADIN model. It should help to double the horizon-
tal resolution of the model’s operating application, i.e.
achieve approximately 2.2km. This resolution will make
it possible — in addition to other improvements — to sim-
ulate the propagation of internal gravity waves in the
atmosphere, which are typical of a stable atmospheric

llustrace sledovani letadel a pokryti daty MODE-S Meteorological RoutineAir Report (MRAR) z Ceskych radard.

Zdroj: RLP CR, s. p.
llustration of aircraft tracking and coverage by data from MODE-S Meteorological Routine Air Report (MRAR) from
Czech radars. Source: RLP.
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simulovat §ifeni vnitfnich gravitaénich vin v atmosfére,
které jsou typické pro stabilni atmosférické zvrstveni.
Na obr. na této strané je zachycen vyskyt takové viny,
ktera je orografického plvodu, kdy vznika za hfebenem
Krusnych hor.

V ramci rozvoje a zpfesnéni kalibraci se v roce 2016 za-
pojila MKL do projektu OPZP 2016-2018 Modernizace
kalibraénich laboratofi“. Cilem predkladaného projektu
je modernizace a rozSifeni pfistrojového vybaveni a za-
fizeni kalibraCnich laboratofi pro dosazeni pfesnéjSich
kalibraci a také pro moznost kalibrovat stale se moder-
nizujici pistroje méficich stanic a observatofi CHMU.

Pravidelnou a kvalitni kalibraci pfistroju a Cidel stani¢ni
sité a observatofi je zabezpectena presnost méreni pa-
rametrd atmosféry, které jsou vstupnimi daty jak do me-
teorologickych numerickych pfedpovédnich modelu, tak
i pro pfedpovéd pocasi a vystraznou sluzbu.

Na letecké meteorologické stanici v Praze-Ruzyni byl
po cely rok 2016 ovéfovan testovaci server systému
AWOS Avimet firmy Vaisala na OS Linux, a to vCetné
nového algoritmu pro PW (Present Weather — sou¢asné
podasi). Testovani bylo provadéno ve spolupraci s RLP
CR, s. p. a funk&nost srovnana se stavajicim systémem
pracujicim na OS Windows. V SW systému je jiz zahr-
nuto vydavani zprav METAR AUTO, je pfipravovan vy-
stup zprav ve formatu XML. Pfedpokladana zména HW
(servery), v€etné SW na OS Linux, je na regiondlnich
letiStich Karlovy Vary, Brno-Tufany a Ostrava (MoSnov)
planovana v roce 2018 a v Praze-Ruzyni v roce 2019.

V oblasti silniéni meteorologie pokracovala implementa-
ce modelu energetické bilance METRo-CZ, jako nérod-
ni alternativa kanadského modelu, do pfedpovédni linky
CHMU. Vystupem tohoto modelu je zejména predpovéd
teploty povrchu komunikaci, ktera je zasadnim prvkem
pfi pfedpovédi tvorby ndledi a namrazovych jev(, ovliv-
nujicich sjizdnost komunikaci.

Na podzim 2016 se uskutecnilo Skoleni dispecerskych
pracovnikl Reditelstvi silnic a dalnic CR v ramci jejich
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stratification. Fig. on this page shows one such wave of
an orographic origin beyond the Krusné hory Mts. ridge.

As part of developing and improving the accuracy of
calibrations, in 2016 the meteorological calibration lab-
oratory joined the OPZP 2016-2018 project for Calibra-
tion Laboratory Modernisation. The project’s objective is
to upgrade and expand the instrumentation and equip-
ment of calibration laboratories with a view to achieving
more accurate calibrations and also an opportunity to
calibrate the continuously upgraded instrumentation of
the CHMI’'s measuring stations and observatories.

Regular and high-quality calibrations of the instruments
and sensors in the station network and at observato-
ries help to ensure accurate measurements of the pa-
rameters of the atmosphere, which serve as input data
for meteorological numerical prediction models and for
weather forecasts and the warning service.

Throughout 2016, the aeronautical meteorological sta-
tion at the Prague-Ruzyné airport pilot operated the test
server of the Vaisala AWOS Avimet system under Li-
nux, including a new algorithm for PW (Present Weath-
er). The testing was run in cooperation with RLP and
its operability was compared with the existing system
working in Windows. The system software already in-
cludes an algorithm for issuing METAR AUTO reports;
the export of reports in the xml format is being prepared.
The expected change of the hardware (servers), includ-
ing software to Linux, is planned for the Karlovy Vary,
Brno-Tufany and Ostrava-MoS$nov regional airports in
2018 and for the Prague-Ruzyné airport in 2019.

In road meteorology, the implementation of the MET-
Ro-CZ energy balance model, as the national alterna-
tive to the Canadian model, in the CHMI’s forecasting
line continued. The outputs from this model mainly in-
clude forecasts of road surface temperature, which is
the crucial element in forecasting the formation of black
ice and icing that influence road safety.

Autumn 2016 saw training of RSD control personnel
in their METIS4 road meteorology system. During this
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silnicniho meteorologického systéemu METIS4. Na této
akci byly ze strany CHMU prezentovany nebezpeé-
né meteorologické situace, které zasadnim zplsobem
ovliviiuji dopravu, véetné modelovych vystupl jako po-
krocilé metody vyuziti pro eliminaci nebezpecnych jevi
na jednotlivych komunikacich.

K prvnimu listopadu 2016 byla provedena automatiza-
ce stanice AKS1 Ji¢in, nové na AMS Ji¢in. Stanice ma
WMO indikativ 11609. Tato klimatologicka stanice byla
doplnéna automatickymi meteorologickymi pfistroji (la-
serovy ceilometr, po¢asovy senzor — dohledomér, digi-
talni tlakomeér, ultrasonicky anemometr atd.) umozriu-
jicimi tvorbu a odesilani automatickych zprav SYNOP.
Stanice funguje v rezimu hodinového zpravodajstvi.

V radarovém oddéleni probihalo testovani novych pola-
rimetrickych radarovych velicin, které zacaly byt k dispo-
zici po obnoveé radarové sité CZRAD v roce 2015. Na za-
kladé testovani byla zpfistupnéna prvni ¢ast polarime-
trickych dat internim uzivatelim prostfednictvim mo-
dernizovanych aplikaci JSMeteoView a JSSingleView.
Pokracoval téz vyvoj a rozsifovani aplikaci pro vypocet
a zobrazovani kombinovanych odhadu srazek z radart
a srazkomeérlt MERGE2 a JSPrecipView. Zejména byl
upraven modul kontroly vstupnich srazkomérnych dat
a zaveden dodatkovy zpozdény vypocet, ktery umozriu-
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event, the CHMI described dangerous meteorological
situations that have a major impact on transport, includ-
ing model outputs, as an advanced method useful for
eliminating dangerous phenomena on roads.

On 1 November 2016 the AKS1 Ji¢in station was
automated to AMS Ji€in. The station’s WMO ID is 11609.
This climate station has been equipped with automatic
meteorological instruments (a laser ceilometer,
a weather sensor — present weather detector, a digital
barometer, an ultrasonic anemometer etc.) that
generate and transmit automatic SYNOP reports. The
station operates hourly reporting.

The Radar Department tested new polarimetric radar
variables that were made available following the
renovation of the CZRAD radar network in 2015. On
the basis of the tests, the first part of polarimetric data
was made available to internal users through upgraded
JSMeteoView and JSSingleView applications. The
radar department also continued to develop and extend
applications for calculating and displaying merged
precipitation estimates from radars and rain gauges,
MERGE2 and JSPrecipView. In particular, it modified
the module for checking input rain gauge data and
implemented an additional deferred calculation that
makes it possible to reflect hand-operated checks
of rain gauge data. These changes were carried out



je zohlednovat manualni kontrolu srdzkomérnych dat.
Tyto Upravy byly provadény zejména na zakladeé poza-
davkl provozovatell hydrologickych aplikaci a modelu.

V ramci spoluprace s Amatérskou meteorologickou
spole¢nosti (AMS) se odbor distannich méfeni podilel
na organizaci Bourkového seminare (1.-5. 6. 2016, Cha-
ta Radost, Orlické hory).

HYDROLOGIE

V roce 2016 probihalo testovani, zaskoleni a vytvoreni
internich navod( a postupl pro pouzivani novée pofizené
hydrometrické techniky, byla uspofddana dvé srovnava-
ci méfeni, jedno pfistroji ADCP, jedno pfistroji pro bodo-
va méfeni rychlosti proudéni.

V ramci sjednoceni popisnych Gdaji stani¢ni sité bylo
v prdbéhu roku budovano tzv. Centralni ulozisté po-
pisnych udaju. Jeho cilem je jednotné ulozeni metadat
a vybranych dalSich popisnych Gdaji pro jednotlivé ob-
jekty monitorovani stavu vod a jejich sdileni mezi rGzny-
mi databazemi a aplikacemi pouzivanymi v hydrologické
sluzbé a zajitujicimi operativni zpracovani dat, primarni
zpracovani dat i jejich dlouhodobé ulozeni.

PokraCovala likvidace starych a nepotfebnych vrtd, cel-
kem bylo v roce 2016 zlikvidovano 20 vrtd.

V prvni poloviné roku 2016 probihaly prace na dokon-
€eni vyhodnoceni extrémniho sucha v roce 2015 a byla
zpracovana finalni zprava o vyhodnoceni sucha, ktera
byla volné publikovana na webovych strankach CHMU.
Probihaly dalSi aktivity zaméfené na zlepSeni zvladani
sucha na tzemi CR, v nichz CHMU pfimo participoval,
doslo napfiklad k vyhodnoceni spolehlivosti méfeni ma-
lych pratokd ve vodomeérnych profilech, probihal vyvoj
spole¢ného portalu pro prezentaci informaci o suchu,
zéastupci CHMU se Ggastnili riznych jednani k proble-
matice sucha a nedostatku vody, k pfipravé koncepce
apod.

OCHRANA CISTOTY OVzZDUSI

V roce 2016 se podafilo navdzat na snahu zobrazovat
aktualni online data z pfihrani€nich oblasti s méfenim
kvality ovzdusi. Do aktuélniho hodinového pfehledu byly
pfidany méfici stanice z Horniho a Dolniho Rakouska,
které doplnily jiz zobrazované stanice z polskych vojvod-
stvi u hranice s Ceskou republikou. V planu pro dal$i
roky je ziskat aktualni data z mésta Vidné, Slovenska
a Némecka.

V roce 2016 pokraéoval rozvoj sluzeb nabizenych data-
bazi ISKO. V imisni ¢asti databaze se jednalo zejména
0 Upravy databaze pro export souborli ve tvaru XML,
které odpovidaji poZzadavkim smérnice 2011/850/EU.
Tyto soubory naplfuji pozadavky e-reportingu do orga-
nu EU reprezentovanych EEA. Dale se jednalo o zmeény
v databazi pro nahravani online dat z Horniho a Dolni-
ho Rakouska. Upraveny byly i kontrolni a prezentacni
procedury, které pfipravuji data pro zobrazeni na webu.
Noveé byl do databaze zaveden mechanizmus parovych
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primarily in response to requirements from operators of
hydrological applications and models.

As part of cooperation with Amatérska meteorologicka
spolecnost (AMS) the Remote Sensing Section helped
to organise the Storm Seminar (held at the Radost
Chalet, Orlické hory Mts., 1-5 June 2016).

HYDROLOGY

In 2016, the division tested, organised training on and
developed internal instruction manuals and procedures
for using new hydrometric instruments, and organised
two intercomparison measurements, one with ADCP
instruments and the other with instruments for point
measurements of flow velocity.

As part of integrating descriptive information about the
station network, the division was developing a Central
Descriptive Information Repository during the year. Its
purpose is to standardise the storing of metadata and
certain other descriptive details for each of the water
monitoring sites and their sharing amongst various da-
tabases and applications used in the hydrological ser-
vice and for operating data processing, primary data
processing and data archiving.

The plugging of old and unnecessary boreholes contin-
ued; a total of 20 boreholes were plugged in 2016.

The first half of 2016 saw the final evaluation of the
extreme drought in 2015; the division drew up the final
report on the drought evaluation, which was posted
on the CHMI's website. Additional activities geared to-
wards improving drought control in the Czech Republic
were ongoing. The CHMI was directly involved in them;
for example, the reliability of measurements of small
discharges at water gauging sites was being evaluat-
ed, a joint portal for posting information about drought
was being developed, and the CHMI’s representatives
attended various meetings on drought and water short-
ages, on the development of the relevant policy, etc.

AIR QUALITY CONTROL

Efforts to display current online data from areas close
to the national borders in which air quality is measured
continued in 2016. The current hourly overview was
extended to include measuring stations in Upper and
Lower Austria, while stations in Polish regions bordering
on the Czech Republic had been added to the display
earlier. The division plans to obtain current data from
Vienna, Slovakia and Germany.

The development of the services offered by the ISKO
database continued in 2016. In the ambient air quality
section of the database, this mainly included modifica-
tions to the database for exporting xml files, which meet
the requirements of Commission Implementing Deci-
sion 2011/850/EU. These files meet the requirements
for e-reporting to EU bodies represented by the EEA.
The database was also modified to be able to upload
online data from Upper and Lower Austria. The vali-
dating and presentation procedures that prepare data
for posting on the website were also adjusted. A new
mechanism of ‘pair measurements’ in the CHMI net-
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méteni v ramci sit¢ CHMU (jedna se o metodu, kdy jsou
analyzovany z uspornych opatfeni dva odebrané vzorky
najednou, tj. po parech).

V emisni Casti databaze byly provedeny dal§i Upravy
pro reporting dat do EMEP. Byly rozSifeny procedury,
které kontroluji importovana data a pfipravuji e-maily
se soupisem chyb, které se rozesilaji provozovatelim.
PokraCovaly prace na aktualizaci emisnich faktor( pro
jednotlivé znedistujici latky. Databaze byla pfipravena
na nahravani tfi rdznych formulari (SPE, POPL, IRZ)
dle Datového standardu pro rok 2015.

Pokracovaly prace na tvorbé nové databaze Skleniko-
vych plyn( (NIS). Sektor Energetika byl cely pfeveden
do nové struktury a umoznuje zakladni uzivatelské ope-
race.

Z hlediska vykazovani emisi a propadd sklenikovych
plynG probéhly v roce 2016 dvé mezinarodni inspekce,
ato jak z pozice EU, tak z pozice Ramcové umluvy OSN
o zméné klimatu. DUsledkem téchto inspekci bylo mimo
jiné i zpfesnéni vypoctd emisi ze sektoru Energetiky, kde
doslo k aktualizaci emisnich faktord N,O pro tuha paliva,
k aktualizaci emisnich faktord CH, a N,O ze spalovani
ostatnich paliv, k Upravé emisnich faktori CO, a N,O ze
spalovani odpadl za Ucelem vyroby elektrické energie
Ci tepla. V sektoru Zemédélstvi doslo k aktualizaci vypo-
¢th emisi vznikajicich ze zemédélskych pid. Dale byla
aktualizovana metodika vypoctd emisi sklenikovych ply-
nu z nakladani s odpadnimi vodami, kde doslo k Gpravé
vypoétu dle specifickych podminek CR. V neposledni
fadé byl vybudovan novy upraveny vypocetni model pro
emise Castecné a pIné fluorovanych uhlovodiku.

CHMU se spolu s CVUT a ve spolupraci s hlavnim Fesi-
telem, spol. ATEM, s. r. 0., podilel v roce 2016 na zakaz-
ce Modelové hodnoceni kvality ovzdu$i na tzemi hl. m.
Prahy — Aktualizace 2016. Jednalo se o prvni komer¢-
ni vyuziti vystupd chemickych transportnich modelQ
(CTM) pro hodnoceni kvality ovzdusi na Grovni mésta
(vystupy modelu CAMx byly v hodinovém kroku kombi-
novany s vystupem Gaussovského rozptylového modelu
ATEM).

.,L,. LESKY HYDROMETEOROLOGICKY USTAV

work (a method whereby two samples, i.e. a pair, are
analysed simultaneously for austerity purposes) was
implemented in the database.

In the emissions section of the database, additional ad-
justments were made for data reporting to EMEP. Pro-
cedures that check imported data and prepare e-malil
messages containing lists of errors and distributed to
operators were extended. The updating of emission fac-
tors for the various pollutants continued. The database
was prepared for uploading three different forms (SPE,
POPL, and IRZ) under the Data Standard for 2015.

The development of a new Greenhouse Gases data-
base (NIS) continued. The entire Energy sector was
migrated to the new structure and supports basic user
operations.

In respect of reporting on greenhouse gas emissions
and sinks, 2016 saw two international inspections, one
from the EU and one under the UN Framework Con-
vention on Climate Change. One of the results of these
inspections is a more accurate computation of emis-
sions from Energy, where N,O emission factors for solid
fuels and CH, and N,O emission factors for other fuels
have been updated and CO, and N,O emission factors
for waste burning for the purpose of electricity and/or
heat generation have been adjusted. In the Agriculture
sector, computations of emissions from farmland have
been updated. The method for computing greenhouse
gas emissions from wastewater treatment has been up-
dated, adjusting the computation to the specific condi-
tions in the Czech Republic. Equally importantly, a new
adjusted computational model has been developed for
emissions and partly and fully fluorinated hydrocarbons.

Cooperating with the main investigator, ATEM, s.r.0., the
CHMI and CVUT participated in the contract for a Model
Evaluation of Air Quality in Prague — the 2016 Update
in 2016. This exercise marked the very first commer-
cial use of the outputs from chemical transport models
(CTM) for assessing air quality at the municipal level
(outputs from the CAMx model were combined, at the
hourly interval, with outputs from the ATEM Gaussian
dispersion model).

Informace o kvalité ovzdusi v CR
Informace o arovni znedisténi ovzdudi ve smyslu zakona o ochrang ovedusi
Aktudlni pfehled dat ¢ automatizovanych stanic (neverifikovana data)
I2.02.2017 13:46 SEC

Aktualizovano

Index kvality ovzdusi
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PInéni ukol( Gstavu v regionech zajistuji pobocky CHMU
v Praze, Ceskych Budgjovicich, Plzni, Usti nad Labem,
Hradci Krélové, Brné a Ostravé, které zprostfedkovavaji
kontakt mezi CHMU a organy statni spravy a samospra-
vy jednotlivych kraju, zabezpecuji spravu meéficich a po-
zorovacich siti ve vSech oborech &innosti Ustavu, dale
pak zpracovani vysledkd meéfeni, vydavani regionalnich
predpovédi, poskytovani rezimovych informaci a zpra-
covani odbornych posudku a studii.

V ramci pravidelného poradani Dne otevienych dvefi
u prilezitosti Svétového dne vody (22. 3.) a Svétového
meteorologického dne (23. 3.) se pracovnici pobocek
podileji na zajisténi odborného programu, ktery sméfuje
k osvété v oborech &innosti Gstavu a drobné vystavy ¢&i
prednasky se setkavaji se stale se zvySujicim zgjmem
vefejnosti.

Pracovisté poskytovalo informace z oblasti pusob-
nosti pobocky pro fyzické i pravnické osoby. Za rok
2016 bylo vyhotoveno vice nez 400 odbornych po-
sudkll a vyjadfeni z oblasti meteorologie a klimato-
logie a 700 z oblasti hydrologie, v€etné rozsahlej-
Sich posudkil na priibéh a objem pravdépodobnych
povodrovych vin ¢i stanovisek k projektim lokalnich
varovnych systému ochrany obci pfed povodnémi.

Probéhla automatizace srazkomérnych stanic
s umisténim vahového srazkoméru v Roprachticich,
Pacove, Habrech a v Dolnim Bousove, kde je sta-
nice navic doplnéna o teplotné-vlihkostni ¢idlo, au-
tomatické stanice s preklapécim srazkomérem pak
v Hvozdci-Mrtniku, Kostolmatech nad Labem a Se-
milech. Vyména preklapéciho srazkoméru za vaho-
vy probéhla ve Zd'aru nad Sazavou-Strzanové.

Byl instalovan snéhomérny polstar Polanka a ultra-
zvukovy snéhomér na Rozmezi.

Pokracovani mezinarodni spoluprace budéjovické
pobocky s polskou IMGW-PIB Wroclaw se tentokrat
zUCastnila i prazské pobocka, kdyz se v srpnu zapo-
jila do spoluporfadani nékolikadenniho vzajemného
setkani v Praze. Pfi spole¢né navstévé stanic v Pra-
ze a okoli byli probirany a feSeny u méfici stani¢ni
pfistrojové techniky a jeji kalibrace v oboru meteoro-
logie.

Na zacatku roku byl uveden do provozu novy mo-
torovy radiem fizeny plovak ARC-Boat k systému
ADCP, ktery se vyuziva hlavné pfi méfeni prdtoku
na Vltavé a na Labi.
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In the regions, the CHMI’'s assignments are carried out
by its regional offices in Prague, Ceské Budgjovice, PI-
zef, Usti nad Labem, Hradec Kralové, Brno and Ostra-
va, which facilitate the contacts between the CHMI and
the state administration and local government bodies in
each of the regions, manage the measuring and obser-
vation networks in all disciplines pursued by the CHMI,
process results of measurements, issue regional fore-
casts, provide regime information, and prepare expert
reports and studies.

As part of the regularly held Open Day on the occasion
of the World Water Day (22 March) and the World Mete-
orological Day (23 March), the regional office staff help
to organise the technical programme geared towards
public awareness of the Institute’s disciplines; the small-
scale exhibitions and lectures are meeting with continu-
ously growing interest on the part of the public.

The regional office provided information related
to the areas of its operations, to both individuals
and legal entities. In 2016, it prepared more than
400 expert opinions in meteorology and climatolo-
gy and 700 in hydrology, including quite extensive
expert opinions on the development and volume of
probable flood waves and opinions on projects for
local warning systems as protection of municipalities
against floods.

Rain gauging stations were automated, with weigh-
ing rain gauges installed in Roprachtice, Pacov,
Habry and Dolni Bousov, where the station also
has a temperature-humidity sensor, and automatic
stations equipped with tipping bucket gauges are in
Hvozdec-Mrinik, Kostolmaty nad Labem and Semily.
A tipping bucket gauge was replaced with a weighing
gauge in Zd'ar nad Sazavou-Strzanov.

A snow pillow was installed in Polanka and an ultra-
sound snow gauge was installed in Rozmezi.

Last year, continuing international cooperation be-
tween the Budéjovice regional branch and the Pol-
ish IMGW-PIB Wroclaw was joined by the Prague
Regional Office when it helped to organise a sev-
eral-day meeting in Prague in August. A joint visit
to stations in and around Prague focused on station
instrumentation and its calibration in meteorology.

A new radio controlled ARC-Boat for the ADCP sys-
tem, which is mainly used for discharge measure-
ments on the Vltava and Labe, was put into opera-
tion in early 2016.

Under a project for ‘Improving navigation in the riv-
er Labe in the section from Usti nad Labem to the
Czech/German national border — the Décin nav-



V ramci projektu ,ZlepSeni plavebnich podminek
na Labi v Gseku Usti nad Labem — statni hranice CR/
SRN — Plavebni stuperi Décin: Hydraulicky, hydro-
morfologicky a biologicky prizkum zmeén experimen-
talnich opatfeni v roce 2016“ bylo provedeno v 6 pro-
filech mezi km 735,40 a 733,55 méfeni rychlostniho
pole feky metodou ADCP. Celkem byly provedeny 4
sady méfeni pfi riznych prutocich.

V koordinaci s prazskym magistratem ohledné fe-
Seni monitoringu povrchovych vod v souvislosti
s protipovodriovou ochranou Prahy bylo na zakladé
smlouvy mezi CHMU a HI. m. Praha pFevzato po re-
konstrukci do provozovani 7 stanic v povodi Boti¢e
a Rokytky (Kocanda, Priihonice, Kufi, Praha-Petrovi-
ce, Praha-Hostivaf, Praha-Kyjsky rybnik, Praha-Vy-
so¢any). CHMU v téchto stanicich provadi méreni
pratoku, sestavuje MKP a standardné vyhodnocuje
pratok. K tomu mé na stanicich osazeny svoje pfi-
stroje na méfeni, zaznam a on-line pfenos vodnich
stavll a aktualni data z téchto stanic jsou prezento-
vana na webu CHMU.

Pracovisté poskytovalo informace z oblasti své pu-
sobnosti fyzickym i pravnickym osobam. Za rok 2016
bylo vyhotoveno 208 odbornych posudkd a vyjadreni
z oblasti meteorologie a klimatologie a 551 z oblasti
hydrologie.

V hydrologické stani¢ni siti bylo zahajeno méfeni vy-
datnosti pramene na pramenisti Castrov zcela novou
unikatni technologii dvou induk&nich vodomérd.

Pokra¢ovala mezinarodni spoluprace s polskou me-
teorologickou sluzbou IMGW zaméfena na vymeénu
zkuSenosti s automatizaci klimatologické stani¢ni
site.

V kvétnu se predpovédni pracovisté pobocky Ucéast-
nilo cvi¢eni Simex 2016, jehoz tématem byl nacvik
krizového Fizeni v disledku havarie dalkového ply-
novodu v obdobi silnych mrazl. Pracovnici pobocky
se podileli na pfipravach i na pribéhu samotného
cvieni uCasti na zasedanich krizového Stabu kraje.

Pfedpovédni pracovisté je trvale zapojeno v mezi-
narodnim projektu EMMA Meteoalarm, v dubnu se
pracovnik RPP CB G¢astnil jednani pracovni skupiny
ve Vidni.

Pracovisté poskytovalo informace z oblasti pusob-
nosti pobocky pro fyzické i pravnické osoby. Za rok
2016 bylo vypracovano 288 odbornych posudku
a vyjadreni z oblasti meteorologie a klimatologie
a obdobny pocet z oblasti hydrologie. Oddéleni Cis-
toty ovzdusi vypracovalo 9 rozptylovych studii, 52
pisemnych zprav o imisni situaci a na zakladé ob-
jednavek provedlo néktera specialni imisni méfeni.
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igation stage: hydraulic, hydromorphological and
biological investigation of changes in experimental
measures in 2016’, the velocity field in the river was
measured using the ADCP method at six sites be-
tween 735.40km and 733.55km. On the whole, four
sets of measurements were taken at different dis-
charges.

Coordinating with the Prague town hall in respect of
surface water monitoring related to flood control in
Prague, the regional office accepted for operation,
under an agreement between the CHMI and the City
of Prague, seven refurbished stations in the Boti¢
and Rokytka basins (at Kocanda, Prihonice, Kufi,
Prague-Petrovice, Prague-Hostivaf, Prague-Kyjsky
rybnik, and Prague-Vysoc¢any). At these stations, the
CHMI measures discharges, prepares the crisis plan
and routinely evaluates discharges. For this pur-
pose, it has installed its own measuring instruments
and those for recording and online transmission of
water stages at these stations, and current data from
these stations is posted on the CHMI’s website.

The regional office provided information related to
the areas of its operations, to both individuals and le-
gal entities. In 2016, it prepared 208 expert opinions
in meteorology and climatology and 551 in hydrolo-

gy

In the hydrology station network, the regional office
started to measure the spring yield in the Castrov
spring area using a new unique technology of two
induction water meters.

International cooperation with the Polish met ser-
vice, IMGW, focused on exchanging experience with
the automation of the climate station network, contin-
ued in 2016.

In May, the forecasting office participated in the
Simex 2016 exercise. lts topic was training in crisis
management due to emergencies on long-distance
gas pipelines in periods of heavy frosts. The staff of
the regional office participated in the preparations
for and the running of the exercise by attending the
meetings of the Region’s crisis staff.

The forecasting office is continuously involved in the
EMMA Meteoalarm international project; in April,
a forecasting office employee attended a meeting of
the working group in Vienna.

The regional office provided information related to
the areas of its operations, to both individuals and le-
gal entities. In 2016, it prepared 288 expert opinions
in meteorology and climatology and a similar number
of opinions in hydrology. Its air quality department
prepared 9 dispersion studies and 52 reports on the
air pollution situation; under purchase orders, it car-
ried out some special air pollution measurements.



Jako pfispévek k zajisténi informovanosti uzivatell
v Uzemni plGsobnosti pobocky pracovisté pravidelné
vydavalo Mési¢ni zpravodaj z oblasti meteorologie,
klimatologie, hydrologie a Cistoty ovzdusi a distribu-
ovalo jej smluvnim partnerdm.

Probihala automatickd vyména srazkomérnych dat
mezi CHMU a Povodim Vltavy a v ramci mezinarod-
ni regionalni spoluprace rovnéz vymeéna operativ-
nich meteorologickych dat s némeckou povétrnostni
sluzbou, orientovana primarné na vydavani pfihra-
ni¢nich vystrah.

Pracovnici poboCky pfi povodriovych situacich tzce
spolupracovali s krajskymi Ufady Plzen a Karlovy
Vary a Ucastnili se jednani Povodnové komise a kri-
zového §tabu Plzenského a Karlovarského kraje.

V oblasti silniéni meteorologie probéhla dalsi doku-
mentace silni€nich meteorologickych stanic, zejmé-
na na D5, navstéva Strediska spravy a Gdrzby dalnic
a Skoleni uzivateld predpovédi pro Gdrzbu komuni-
kaci.

Byly zpracovany parametry vétru pomoci softwaru
WASsP a WAsP Engineering pro firmu EXKON a pro
Povodi Odry byl proveden vypocet vétrovych vin.

Byly provedeny modelové vypocty vétrnych podmi-
nek pro stanoveni extrémnich vétrnych podminek
na letistich.

Pracovisté poskytovalo informace z oblasti pusob-
nosti poboc¢ky pro komeréni i nekomercni subjekty.
Za rok 2016 bylo vyhotoveno na 400 odbornych po-
sudkll a vyjadfeni z oblasti meteorologie a klimato-
logie a 275 z oblasti hydrologie. V rdmci posudkové
¢innosti byly zpracovany rozptylové studie pro oblas-
ti Lomu Bilina a Lovosic.

Na zakladé pozadavku MZP byly za Géelem vyvoje
hydrogeologického modelu v Cesko-polské pfihra-
ni¢ni oblasti poskytnuty mési¢ni Ghrny srazek ze sta-
nic v povodi Luzické Nisy a Smédé za obdobi leden
1980 az duben 2016.

Pro zakazku MZP ,Monitoring kvality ovzdusi v ram-
ci specifického cile 2.1 Operaéniho programu Zivotni
prostredi” probéhla prvni etapa méfeni BaP, tézkych
kov(l a pragného aerosolu na osmi lokalitach CR.
Vysledky budou slouzit pro porovnani u¢innosti ,kot-
likovych dotaci” po skon€eni kampané v roce 2023.

Byla realizovana prvni a druha etapa interniho pro-
jektu CHMU ,Identifikace zdroji t&zkych kov(l v Ta-
nvaldu®, ktery si klade za cil objasnéni anomalniho
vyskytu kadmia v dané oblasti.

Projekt v programu Cil 2 na podporu pfeshrani¢ni
spoluprace mezi Ceskou republikou a Svobodnym
statem Sasko ,Objektivizace stiznosti na zapach
ve venkovnim ovzdusi Krusnych hor a Usteckého
kraje — analyza pachovych latek a studie zdravotnich
nasledkd” (,0dCom*) byl zahajen 1. dubna 2016.
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As a contribution to the information provided to users
within the area served by the regional office, it issued
a monthly newsletter covering meteorology, climatol-
ogy, hydrology and air quality and distributed it to its
contracting partners.

Automatic exchanges of precipitation data took place
between the CHMI and Povodi Vitavy; as part of in-
ternational regional cooperation, exchanges of oper-
ating meteorological data with the German met ser-
vice also took place, focused primarily on warnings
related to border areas.

In flood situations, the employees closely cooperat-
ed with regional authorities and attended meetings
of the flood commission and the crisis staff of the
Plzen and Karlovy Vary Regions.

In road meteorology, further documentation of road
meteorological stations, in particular on the D5 Mo-
torway, a visit to the Motorway Management and
Maintenance Centre and the training of users of fore-
casts for road maintenance took place.

The regional office processed wind parameters us-
ing WAsP and WAsP Engineering software for EX-
KON and it computed wind waves for Povodi Odry.

It made model computations of wind conditions for
determining extreme wind conditions at airports.

The regional office provided information related to
the areas of its operations to both commercial and
non-commercial entities. In 2016, it prepared some
400 expert opinions in meteorology and climatology
and 275 in hydrology. As part of its expert services,
it drew up dispersion studies for the Bilina surface
mine area and for the town of Lovosice.

In response to a request from the Ministry of the
Environment, the regional office provided monthly
precipitation totals from stations in the Luzicka Nisa
and Smeéd4 basins for January 1980 to April 2016 for
the purpose of the development of a hydrogeological
model for the Czech-Polish border area.

For the contract awarded by the Ministry of the En-
vironment, Air Quality Monitoring under Specific Ob-
jective 2.1 of the Operational Programme Environ-
ment, the regional office carried out the first stage of
the measurements of BaP, heavy metals and partic-
ulates at eight sites in the Czech Republic. The re-
sults will help to compare the efficiency of subsidies
for new boilers once this campaign is concluded in
2023.

The regional office carried out the first and second
stages of the CHMI’s Identification of Heavy Metal
Sources in Tanvald internal project aimed to clarify-
ing the anomalous occurrence of cadmium in that
area.

A project under the Objective 2 programme, support
for cross-border cooperation between the Czech Re-
public and Saxony 2007-2013, called the Obijectivi-
sation of Complaints about Odour in Erzgebirgskreis



Pobocka zajisfuje zastupovani CHMU pro potteby
European Severe Weather Database a reprezentuje
CHMU v European Severe Storms Laboratory.

Pokracovala mezinarodni regionalni spoluprace
s polskou hydrometeorologickou sluzbou IMGW-PIB
Wroctaw a némeckou povétrnostni sluzbou DWD-
-RZ Leipzig, zaméfena na vzéjemnou vyménu vy-
straznych informaci pro pfihranini oblasti v pfipa-
dé obzvlast' nebezpenych povétrnostnich situaci.
S IMGW-PIB a LfULG Dresden probihala nadale
soucinnost v oblasti integrovaného predpoveédniho
modelu v povodi Luzické Nisy a vzajemného pfeda-
vani informaci o pritocich a hydrologickych charak-
teristikach v hrani¢nich profilech. Na zékladé dohody
pfisludnych ministerstev pobocka zajistuje systém
vymeény informaci o stiznostech obyvatel Saska
na zapach v pohrani¢nich oblastech.

Pracovi$té poskytovalo informace z oblasti plsob-
nosti pobocky pro fyzické i pravnické osoby. Za rok
2016 bylo vyhotoveno 270 odbornych posudkl a vy-
jadfeni z oblasti meteorologie a klimatologie a vice
nez 500 z oblasti hydrologie.

Oddéleni meteorologie a klimatologie zajistovalo tr-
valy metodicky dohled nad funkénosti a provozova-
nim vzorového lokalniho varovného systému, vybu-
dovaného v obci OleSnice v Orlickych horach.

Pracovisté vydavalo mési¢ni informacéni zpravodaj
o stavu atmosféry a hydrosféry z oblasti své Gzemni
pusobnosti.

PokraCovala mezinarodni regionalni spoluprace
s IMGW-PIB Wroctaw, v jejimz ramci probihala pra-
videlnd vyména operativnich a rezimovych informaci
z pfihrani€nich oblasti. Byla realizovana spole¢na
a soubézna hydrometricka méfeni na hrani¢nim toku
feky Sténavy.

PokraCovala dlouhodoba spoluprace s Vyzkumnym
centrem RECETOX Masarykovy univerzity v Brnég,
v ramci které byly zajisfovany odbéry vzorkl pro
stanoveni perzistentnich organickych polutantd
v ovzdu$i na lokalitdch Rychory, Polom a Svratouch.

V oboru hydrologie nadale pokracovala Uzka spolu-
prace s Povodim Labe, s. p., zaméfena na zajisténi
provozu a dalSi rozvoj optimalizovaného hlasného
automatizovaného monitorovaciho systému, slou-
ziciho predevsim pro potfeby zabezpeceni Hlasné
a predpovéedni povodriové sluzby v oblasti vychodo-
Ceského regionu.

Na stanicich KrkonoSe — Rychory, Polom a Hradec
Kralové — observatof nadale probihalo méfeni Grov-
né radiace pro potfeby Statniho Gfadu pro jadernou
bezpecnost.

V ramci realizace verejné zakazky ,Monitoring kva-
lity ovzdusi v ramci specifického cile 2.1 Operacniho
programu Zivotni prostiedi“ zabezpedovali pracovni-
ci koncem roku prvni 30denni méfici kampar ve vy-
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and the Ustecky Region — Analysis of Odorous Sub-
stances and Study of Health Effects (OdCom), was
launched on 1 April 2016.

The regional office represents the CHMI for the re-
quirements of the European Severe Weather Data-
base and in the European Severe Storms Laborato-
ry.

The regional office continued its international region-
al cooperation with the Polish (IMGW-PIB Wroctaw)
and German (DWD-RZ Leipzig) met services,
geared towards exchanges of warning information
for border areas in the case of particularly danger-
ous weather situations. It continued to cooperate
with IMGW-PIB and LfULG Dresden in respect of the
integrated prediction model in the Luzickéd Nisa ba-
sin, and exchanges of information about discharges
and hydrological characteristics on borderline sites.
Under an agreement between the competent Minis-
tries, the regional office is responsible for the sys-
tem of exchanges of information about complaints of
people in Saxony about odour in borderline areas.

The regional office provided information related to
the areas of its operations to both individuals and le-
gal entities. In 2016, it prepared 270 expert opinions
in meteorology and climatology and more than 500
expert opinions in hydrology.

The meteorology and climatology department con-
tinuously supervised, in terms of the methodology,
the serviceability and operation of the model local
warning system installed in Ole$nice in Orlické hory.

The regional office issued a monthly newsletter on
the condition of the atmosphere and hydrosphere in
the area that it serves.

The regional office continued its international region-
al cooperation with IMGW-PIB Wroctaw, including
regular exchanges of operating and regime informa-
tion from the border areas; joint and parallel hydro-
metric measurements on the Sténava, in the stretch
flowing along the borderline, were carried out.

The regional office continued its long-term coopera-
tion with the RECETOX Research Centre of Masaryk
University in Brno, involving sampling for determin-
ing persistent organic pollutants in the air on the
Rychory, Polom and Svratouch sites.

In hydrology, it continued its close cooperation with
Povodi Labe, s.p., focused on the operation and
further development of an optimised automatic sig-
nalling and monitoring system, which mainly serves
for the needs of the flood warning and forecasting
service in eastern Bohemia.

At the Krkono$e-Rychory, Polom and Hradec Kralové
Observatory stations, the regional office continued to
measure radiation levels for the State Nuclear Safety
Office.

Under the public contract for Air Quality Monitoring
under Specific Objective 2.1 of the Operational Pro-



brané lokalité Jablonné nad Orlici, kde s vyuZzitim in-
stalovanych sekvenénich vzorkovacil byly sledovany
koncentrace suspendovanych Castic frakce PM,,
PM, ., téZkych kovl v PM,  a benzo[a]pyrenu.

2,5’

Odborné dtvary pobocky v roce 2016 vypracovaly
v oboru meteorologie a klimatologie 348 odbornych
posudk, z oboru hydrologie to bylo 409 odbornych
posudki, z oboru Cistoty ovzdusi bylo vypracovano
8 posudku, studii a zpracovani dat.

Pracovisté zajistilo pFipravu expozice CHMU o vech
oborech ¢&innosti Ustavu, instalovanou ve Velkém
svété techniky, Dolni oblasti Vitkovic v Ostravé; sou-
Casti prezentace Ustavu byla i série prednasek.

V ramci dvoustranné dohody mezi CHMU a polskym
IMGW-PIB zajisfovalo pracovisté koordinaci pre-
shrani¢ni spoluprace a podilelo se na plnéni zavaz-
ki Ustavu ve spole¢nych tématech v meteorologii,
klimatologii, hydrologii a ochrané Cistoty ovzdusi.
Oddéleni ochrany ovzdusi v ramci kontraktu na ob-
dobi 2014—2018 zajistovalo kontakt a Ustavni koordi-
naci projektu ETC/ACM.

Pravidelné byl vydan mésicni informacni Zpravodaj
— pfehled o meteorologické a hydrologické situaci
a o kvalité ovzdusi v oblasti Uzemni plsobnosti po-
bocky. Oddéleni meteorologie a klimatologie a Regi-
onalni pfedpovédni pracovisté ve spolupraci s firmou
Agroporadenstvi, s. r. 0. zajiStovala pfipravu a vyda-
vani Agrometeorologického zpravodaje pro potreby
zemédélcl a zemédélskych podnikld v pUsobnosti
pobocky.

V ramci smluvni spoluprace s VULHM probihala
hydrometrickd méfeni na vyzkumnych povodich
Cervik a Mala Raztoka v Beskydech a U vodarny
v Jesenikach, bylo dokonéeno zpracovani a pfipra-
va srazkoodtokovych, hydraulickych a hydrogeolo-
gickych modelt (HEC-HMS, MIKE SHE, MIKE 11,
MODFLOW) pilotnich povodi.
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gramme Environment, the regional office carried out,
at the end of 2016, the first 30-day campaign at the
selected site in Jablonné nad Orlici, where it moni-
tored concentrations of PM,, PM, ., heavy metals in
PM,, and benzo[a]pyrene using the sequence sam-

plers installed.

In 2016, the regional office prepared 348 expert
opinions in meteorology and climatology, 409 expert
opinions in hydrology, and 8 expert opinions, studies
and data processing reports on air quality.

The regional office prepared the CHMI’s exhibition
on all disciplines pursued by the Institute, installed
at The Great World of Technology in Lower Vitkovice
in Ostrava; the Institute also organised a series of
lectures as part of its presentation.

Under a bilateral agreement between the CHMI and
IMGW-PIB Wroctaw, in 2016 the regional office co-
ordinated cross-border cooperation and contributed
to the Institute’s obligations in respect of joint issues
in meteorology, climatology, hydrology, and air qual-
ity control. Under the contract for 2014—2018, the air
quality control department was responsible for con-
tacts and coordination of the ETC/ACM project within
the CHMI.

The regional office issued its monthly Newsletter
summarising the meteorological and hydrological
situation and air quality in the region covered by the
regional office. The meteorology and climatology
department and the regional forecasting office co-
operated with Agroporadenstvi, s.r.o. to prepare and
issue the Agrometeorology Newsletter for the needs
of farmers and agricultural enterprises in the region
served by the regional office.

As part of cooperation with VULHM under a con-
tract, the regional office took hydrometric meas-
urements in the Cervik and Mala Raztoka research
basins in Beskydy and at U vodarny in Jeseniky; it
completed the processing and preparation of precip-



Na lokalit¢ CHMU Ostrava-Poruba probihalo para-
lelni méfeni suspendovanych castic PM,; a PM,,
v rdmci testovani ekvivalence méficich metod pro
nasledné ovéreni statistickych vazeb ekvivalentnich
metod ke stanovené referencni (gravimetrické) me-
todé.

Regionalni predpovédni pracovisté vyuzivalo pro
pfipravu deterministickych predpovédi pratokd pro
predpovédni profily v ramci své plsobnosti kromé
modelu HYDROG i model HEC-HMS, jehoz pfiprava
a aplikace byla realizovana vlastnimi silami pracov-
niky hydrologické pfedpovédni sluzby v Ostravé.

Zakladni aktivity pobocky v roce 2016 predstavoval
monitoring stavl ovzdu$i a vody v krajiné, tedy za-
jisténi standardnich méfeni na stanicich meteorolo-
gickych, hydrologickych a Cistoty ovzduSi. V ramci
odborné ¢innosti bylo vyhotoveno vice nez 1 000 od-
bornych posudki a vyjadreni z oblasti meteorologie
a klimatologie, hydrologie a Cistoty ovzdusi. Narostl
zajem o hydrologické posudky a studie, zvlasté po-
souzeni sucha, a studie znedisténi ovzdusi.

Probihalo feSeni dvou internich projektd tykajici se
zkvalitnéni a rozSifeni operativnich vystupl stavaji-
ciho modelu AVISO (,Inovace agrometeorologické-
ho modelu AVISO* a ,Analyza pfedpovéditelnosti
meteorologickych prvk( jako vstupnich parametri
modelu AVISO®). V ramci téchto internich grantl
se po cely rok pracovalo na modernizaci modelu
AVISO. Projekt ,Inovace” byl nakonec prodlouzen
do roku 2017 a plvodni zamér byl na podzim roku
2016 ukoncen a podan novy navazuijici projekt ,Tvor-
ba metodiky korekce predpovédnich dat pro agro-
meteorologicky model”.

Na projektu ,Pfedpovédni systém v soutokové ob-
lasti Moravy a Dyje“ pokraCovala spoluprace se
Slovenskem a Rakouskem. Denné jsou predavany
predpovédi pritokd pro profily Schwarzenau, Raabs
na Dyji a Hohenau na Moravé Rakouské hydrologic-
ké sluzbé Dolniho Rakouska. Nové jsou predavany
pravdépodobnostni pfedpovedi a s prodlouzenou
dobou pfedpovédi na 66 hodin.

Oddéleni hydrologie spolupracovalo s VUT FAST
na projektu EHP — Komplexni planovaci, monitoro-
vaci, informacni a vzdélavaci nastroje pro adaptaci
Uzemi na dopady klimatické zmény s hlavnim zfete-
lem na zemédélské a lesnické hospodareni v kraji-
ne.

Nové byla na pobocce zahajena €innost laboratore
elektronové mikroskopie. Tato laboratof bude sou-
Casti pracovisté pro identifikaci zdroju znecisténi
v atmosféfe. V roce 2016 probihaly prvni analyzy
a screening tzemi CR z hlediska slozeni a morfolo-
gie Castic. Probihal také odbér a analyza suspendo-
vanych &astic na tzemi mésta Brna.
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itation-runoff, hydraulic and hydrogeological models
(HEC-HMS, MIKE SHE, MIKE 11, MODFLOW) for
the pilot basins.

The CHMI's Ostrava-Poruba site ran parallel PM,;
and PM,, measurements as part of testing the
equivalence of measuring methods for the subse-
quent verification of the statistical ties of equivalent
methods to the set reference (gravimetric) method.

In addition to the HYDROG model, for preparing de-
terministic forecasts of discharges at the sites with-
in its remit the regional forecasting office also used
the HEC-HMS model, which had been prepared and
applied in-house by the staff of the hydrological fore-
casting service in Ostrava.

In 2016, the regional office’s basic operations includ-
ed the monitoring of the condition of air and water
in the landscape, i.e. standard measurements at
meteorological, hydrological and air quality stations.
It prepared more than 1,000 expert opinions in me-
teorology and climatology, hydrology and air quality,
registering increased demand for hydrology opinions
and studies, in particular those on drought, and for
air pollution studies.

The regional office implemented two internal pro-
jects for improving and extending the operating out-
puts from the AVISO model, namely Innovation of
the AVISO Agro-meteorological Model and the Anal-
ysis of the Predictability of Meteorological Elements
as Input Parameters of the AVISO Model. Under
this internal grant, the staff worked on an upgrade of
the AVISO model for the whole year. In the end, the
Innovation project was extended to 2017 and in the
autumn of 2016 the original plan was discontinued
and a new follow-up project was filed as Developing
the Methodology for Correcting Forecast Data for the
Agro-meteorological Model.

Cooperation with Austria and Slovakia continued
under the Forecasting System in the Area of the
Morava-Dyje Confluence project. Discharge fore-
casts for the Schwarzenau, Raabs an der Thaya and
Hohenau (on the Morava) sites are transmitted to the
Hydrological Service of Lower Austria on a daily ba-
sis. A new service is the transmission of probability
forecasts and forecasts with a lead period extended
to 66 hours.

The hydrology department cooperated with VUT
FAST on an EHP project focused on comprehensive
planning, monitoring, information and educational
instruments for landscape adjustment to impacts of
the climate change, mainly with regard to agriculture
and forestry in landscape.

The regional office started to operate an electron mi-
croscopy laboratory. The lab will be part of a unit for
identifying sources of air pollution. In 20186, it carried
out the first analyses and screening of the Czech Re-
public in terms of particle composition and morphol-
ogy, and sampled and analysed particulates in Brno.



INFORMACNI TECHNOLOGIE
INFORMATION TECHNOLOGY

Usek Informatiky zajistoval provoz infrastruktury a ICT
sluzeb pro potteby CHMU. Primarnim tkolem oddéleni
provozu IT je zajiSténi dohledu nad distribuci dat v§em
odbératelim, a to jak internim, tak externim odbérate-
[Gm, v€etné komer&nich zékaznikd. Tento Ukol byl plnén
bez zavaznych nedostatk( a vypadkd, jez by mély nega-
tivni dopad na odbératele. Distribuce pozadavk( zasla-
nych na helpdesk pfisluSnym FeSiteldm také probihala
bez vétsich problémd. Problematika nejasnych kompe-
tenci a stanoveni hranic zodpovédnosti v§ak zUstava,
i s ohledem na distribuovanou informatiku, neuspokoji-
vou a dlouhodobé neudrzitelnou.

Oddéleni spravy informaénich systém( (OSIT) se pri-
marné star4 o spravu operacnich systém( na systé-
mech ve spravé Useku informatiky, které jsou vyuziva-
ny celoustavné. V roce 2016 byla dokonéena migrace
dat z plvodniho archivaéniho systému, jez byl pofizen
a uveden do provozu v roce 2015. S ohledem na zasta-
ralost puvodniho systému a s ni spojenou nekompatibi-
litu bylo nutno feSit nékteré problémy, vzniklé jako ved-
lejsi efekt pfi migraci.

Portadl CHMU na nové platformé jiz netrpél vypadky
a diky zvySenému vykonu byla maximalné vyuzita ka-
pacita pfipojeni k internetu. Tento stav ved| k rozhodnuti
0 navyseni pfipojky k portalovému feSeni ze 100 Mbps
na 10 Gbps.

Oddéleni spravy komunikac¢nich technologii (OSKT) je
primarné provozovatelem regionalniho telekomunikac-
niho centra v sitit WMO (DRTH/DCPC). V roce 2016 ne-
doslo k vypadku sluzeb s dopadem na zakazniky nebo
omezeni &innosti CHMU. CHMU aktualné provozuje
spojeni v ramci WMO s centry GISC Moskva (Rusko),
GISC Offenbach (Némecko), IMGW VarSava (Polsko),
RTH Sofia (Bulharsko), Austrocontrol a ZAMG (Rakous-
ko), GIS Tokio (Japonsko).

The ICT Division operated the ICT infrastructure and
services for the CHMI. The IT Operation Department’s
primary role is to oversee data distribution to all internal
and external recipients, including commercial custom-
ers. This task was carried out without any major defi-
ciencies or failures such as would have a negative im-
pact on the recipients. The distribution of requests sent
via the helpdesk to the relevant persons for handling
was also running without any major problems. However,
the issue of unclear competences and of specifying the
responsibility limits continues to be unsatisfactory and
untenable for the long term, also with regard to the infor-
mation distributed.

The IT Management Department (OSIT) is primar-
ily responsible for managing operating systems in the
systems managed by the ICT Division, which are used
by the whole Institute. In 2016, data migration from the
original archiving system, which had been procured and
put into operation in 2015, was completed. Due to the
obsolescence of the original system and the associated
incompatibility, some problems emerging as a side ef-
fect during the migration had to be resolved.

The CHMI's gateway on the new platform no longer
suffered from failures and thanks to the increased per-
formance, the internet access capacity was used to the
full. This situation resulted in a decision to reinforce the
connectivity to the portal from 100 Mbps to 10 Gbps.

The Communication Technology Management Depart-
ment (OSKT) primarily operates the regional telecom-
munications hub in the WMO network (DRTH/DCPC).
In 2016, no service failure affecting customers or con-
straining the CHMI’s operations was registered. Within
the WMO, the CHMI currently operates connections with
GISC Moscow (Russia), GISC Offenbach (Germany),
IMGW Warsaw (Poland), RTH Sofia (Bulgaria), Austro-
control and ZAMG (Austria) and GIS Tokyo (Japan).

Skenovaci elektronovy mikroskop
MIRA 3 XMU.

MIRA 3 XMU scanning electron
microscope.



MEZINARODNI SPOLUPRACE
INTERNATIONAL COOPERATION

METEOROLOGIE A KLIMATOLOGIE

V ramci programu ALADIN a RC LACE probihaly vy-
ménné vyzkumné stdZze odbornych pracovnikd. CHMU
tradi€né hostovalo staze zaméfené na vyvoj v oblasti
nehydrostatické dynamiky, parametrizace turbulence,
hluboké konvekce, diagnostiky pfizemnich parametrt
a v neposledni fadé zaméfené téz na zpracovani a mo-
nitoring novych typ( pozorovani a jejich asimilaci do mo-
delu.

Letistni meteorologicka sluzebna leti§té Praha-Ruzyné
se podilela na cvi¢eni VOLCEX16, tykajiciho se vysky-
tu vulkanického popela v atmosféfe. Vedouci OLM se
zUc¢astnil jednani pracovni skupiny METG ICAO v Pafi-
Zi, jejiz zavéry implementoval do provozni praxe OLM,
pripadné fesil ve spolupraci s Odborem civilniho letectvi
Ministerstva dopravy CR a RLP CR, s. p.

Na mezinarodni konferenci silniéni meteorologie SIR-
WEC, ktera se konala ve Fort Collins (Colorado) v dubnu
2016, byla prezentovana v oblasti silni¢ni meteorologie
nova a zatim nepublikovana verze vystupl ansamblové
predpovédi teploty povrchu komunikaci po¢itana mode-
lem METRo-CZ.

V ramci Konvektivni pracovni skupiny (CWG) EUMET-
SAT se druzicové oddéleni aktivné zapojilo do upres-
néni specifikace sluzby I0DC (Indian Ocean Data Co-
verage) zajisfované druzici Meteosat-8. Ve spolupraci
s SHMU navrhlo optimalizaci této sluzby tak, aby data
byla efektivné vyuzitelna i pro oblast stfedni Evropy.

METEOROLOGY AND CLIMATOLOGY

Under the ALADIN and RC LACE programme, exchange
visits of researchers took place. The CHMI traditionally
hosted expert visits focused on development in
non-hydrostatic dynamics, the parameterisation of
turbulence, deep convection, diagnostics of ground
level parameters and the processing and monitoring
[i.e., the evaluation of the quality of observations using
statistical processing] of new types of observations and
their assimilation in the model.

The airport met office at the Prague-Ruzyné airport par-
ticipated in the VOLCEX16 exercise concerning the oc-
currence of volcanic ash in the atmosphere. The OLM
Head attended the meeting of ICAO’s METG working
group in Paris; OLM implemented its conclusions in
OLM’s operating practice or addressed them with the
civil aviation department of the Czech Ministry of Trans-
port and RLP.

At the SIRWEC road weather international conference,
held at Fort Collins (Colorado) in April 2016, a new and
until then unpublished version of the outputs from the
ensemble forecast of road surface temperature comput-
ed by the METRo-CZ model was presented in the field
of road weather.

In EUMETSAT’s Convection Working Group (CWG) the
Satellite Department was actively involved in a more
accurate specification of the IODC (Indian Ocean Data
Coverage) service provided by Meteosat-8. Working
with SHMU, it proposed to optimise this service so that
the data would also be effectively usable for Central Eu-

Diskuze u kulatého stolu s odbor-
nou verejnosti, které se ucastnili
partneri projektu ,Objektivizace
stiZnosti na zapach ve venkovnim
ovzdusi Krusnych hor a Usteckého
kraje — analyza pachovych latek
a studie zdravotnich nasledki®”.
Diskutovalo se o problematice za-
pachu v Krusnych horach v prihra-
ni¢éni oblasti.

Round table discussion with ex-
perts, attended by partners in the
project for the Objectivisation of
Complaints about Odour in Ambi-
ent Air in the Krusné hory Mts. and
the Ustecky Region — Analysis of
Odorous Substances and Study of
Health Effects.



http://www.sirwec.org/
http://www.sirwec.org/
http://www.sirwec.org/

Odbornici druzicového oddéleni se lektorsky podileli
na mezinarodnich vzdélavacich kurzech v oblasti druzi-
cové meteorologie v ramci vychovnych aktivit organizaci
EUMETSAT, EUMeTrain, a Academia Sinica (TW).

PokraCovala spoluprace se zahrani¢nimi meteorologic-
kymi sluzbami v ramci programd EUMETNET:

+ OPERA Operational Programme for the Ex-
change of Weather RAdar Information — spolu-
prace na poli vymény a standardizace radarovych
dat a tvorbé evropské slou¢ené radarové informace
vV ramci programu;

« EUMETFREQ Radio-Frequency Management —
spoluprace na poli ochrany radiofrekvenéniho spekt-
ra v ramci programu;

» ASSIST - spoluprace v oblasti nowcastingu;

+ E-PROFILE EUMETNET Profiling Programme —
spoluprace v oblasti vertikalnich méfeni parametrd
atmosféry pomoci windpofilert, radar(, ceilometrd
a lidaru;

+  WG-RS - pracovni skupiny EUMETNET pro Radio-
sondaz.

Spoluprace se slovenskou meteorologickou sluzbou
byla rozvijena na 38. Aerologické poradé v Popradu-
-Ganovcich.

HYDROLOGIE

Hydrologicka sluzba plnila pribézné vSechny Ukoly,
které pro ni v roce 2016 vyplynuly ze zapojeni do me-
zinarodnich programd, aktivit mezinarodnich agencii
a uzavrenych dohod o zahraniéni spolupraci. Byly za-
jistény vSechny Cinnosti, které vyplyvaly z jednani vlad-
nich zmocnéncu pro spolupraci na hrani¢nich vodach se
sousednimi staty, a Ukoly v mezinarodnich komisich pro
ochranu Labe, Odry a Dunaje.

CHMU, pobocka Brno se aktivné Ggastnila regionalni
spoluprace podunajskych statd v ramci Mezinarodniho
hydrologického programu UNESCO. Pokracovala spo-
luprace s Rakouskem a Slovenskem na provozu spolec-
ného prfedpovédniho systému Morava-Dyje.

Usek hydrologie byl aktivné zapojen do procesu imple-
mentace Sendajského ramce pro snizovani rizika kata-
strof v podobé zajisténi Gcasti na ¢innosti Open-ended
Inter-Governmental Working Group, kterd zpracovava-
la soubor indikatord pro monitoring naplhovani ramce
a aktualizaci odborné terminologie.

OCHRANA CISTOTY OVzZDUSI

Projekt ACTRIS-CZ tvofi narodni uzel existujici evrop-
ské vyzkumné infrastruktury ACTRIS (Aerosol, Clouds
and Trace gases Research InfraStructure Network),
ktera v souCasné fazi realizuje projekt ACTRIS-2 ze
zdroji ramcového programu pro vyzkum a inovace Ho-
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rope. The Satellite Department’s specialists taught at in-
ternational satellite meteorology training courses as part
of the educational activities of EUMETSAT, EUMeTrain,
and Academia Sinica (TW).

Cooperation with foreign meteorological services under
EUMETNET programmes continued:

e OPERA Operational Programme for the Ex-
change of Weather RAdar Information — cooper-
ation in the exchange and standardisation of radar
data and the development of the European compos-
ite under the programme;

e EUMETFREQ Radio Frequency Management —
cooperation in the protection of the radio frequency
range under the programme;

e ASSIST - cooperation in nowcasting;

o E-PROFILE EUMETNET Profiling Programme
— cooperation in the vertical measurement of the
parameters of the atmosphere using wind profilers,
radars, ceilometers and lidar;

o WG-RS — EUMETNET working groups for radio
sounding.

Cooperation with the Slovak meteorological services
was promoted at the 38th Upper Air Meeting in Po-
prad-Ganovce.

HYDROLOGY

The hydrological service continuously carried out all of
its 2016 assignments related to the CHMI’s involvement
in international programmes and international agencies’
activities and those under agreements on international
cooperation. It carried out all the tasks stemming from
conferences of government commissioners for coopera-
tion on borderline streams and the tasks in the interna-
tional commissions for the protection of the rivers Labe,
Odra and Danube.

The staff of the CHMI's Brno Regional Office actively
participated in the Danube countries’ regional coopera-
tion under the UNESCO IHP. Cooperation with Austria
and Slovakia in the operation of a shared Morava-Dyje
forecasting system continued.

The Hydrology Division was actively involved in the
implementation process for the Sendai Framework for
Disaster Risk Reduction by way of provisions for par-
ticipation in the Open-ended Intergovernmental Expert
Working Group, which was developing a set of indica-
tors to measure global progress in the implementation
of this framework and to update the recommended ter-
minology.

AIR QUALITY CONTROL

ACTRIS-CZ constitutes the national hub of the existing
European research infrastructure, ACTRIS (Aerosol,
Clouds and Trace gases Research InfraStructure Net-
work), which is currently implementing the ACTRIS-2
project funded under the Horizon 2020 framework pro-
gramme for research and innovation. The CHMI is the



fizon 2020, v némz je CHMU partnerem za Ceskou re-
publiku. Obecnym cilem ACTRIS-2 je detekovani zmén
a trendd ve sloZeni atmosféry a chapani jejich dopad
na troposféru i stratosféru. Projekt tvoii sit pozemnich
stanic v Evropé realizujicich dlouhodoby monitoring at-
mosférickych aerosoll, oblakl a reaktivnich plynt. Po-
skytuje integrovana data zahrnujici jak pfizemni Uroven,
tak vertikalni profily sledovanych polutant(. Dlouhodoba
strategie rozvoje ACTRIS v Evropé sméfuje pfedevsim
k zalozeni komplexni evropské vyzkumné infrastruk-
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A Prezentace vzorkovaci techniky
pro odbér plavenin pro chemické
analyzy kolegum z Bundesanstalt
fir Gewésserkunde.

Showing sampling equipment for
sampling suspended sediments
for chemical analyses to colle-
agues from Bundesanstalt fir
Gewdsserkunde.

< Reditel Ceského hydrometeo-
rologického ustavu Véclav Dvoiak
a prezidentka Bundesanstalt fiir
Gewdsserkunde Birgit Esser pfi bi-
laterdlnim jednani v Praze, 13. 10.
2016.

< Vaclav Dvorak, CHMI Director,
and Birgit Esser, Bundesanstalt fiir
Gewdsserkunde President, during
bilateral talks in Prague on 13 Oc-
tober 2016.

partner for the Czech Republic. The general objective
of ACTRIS-2 is detecting changes and trends in atmos-
pheric composition and understanding their impact on
the stratosphere and upper troposphere. The project
comprises a network of European ground-based sta-
tions for long-term observations of aerosols, clouds
and short-lived gases. The project offers integrated
data covering the surface level and the vertical profiles
of the monitored pollutants. The long-term develop-
ment strategy for ACTRIS in Europe is mainly geared



tury zaméfené na monitoring a vyzkum atmosfeéry. Vy-
znamnym krokem timto smérem je zafazeni ACTRIS Rl
na evropskou mapu velkych vyzkumnych infrastruktur
ESFRI v bfeznu 2016. Bezprostiedné poté byly zahaje-
ny pfipravy projektu ACTRIS PPP (Project Preparatory
Phase).

CHMU je dlouholetym &lenem Evropského tematického
centra pro znecisténi ovzdusi a zmirnéni zmény klimatu
(ETC on Air Pollution and Climate Change Mitigation,
ETC/ACM). V roce 2016 se podilel zejména na pfipra-
vé evropské ro¢enky Air quality in Europe — 2016 re-
port, zodpovidal za vytvofeni evropskych map prasného
aerosolu PM,; a PM,,, ozonu, NO, a NO, za rok 2014
a za pripravu tabulek expozice obyvatel a vegetace pro
PM,, a PM,, ozon a NO, za rok 2014. Také se valnou
mérou podilel na rozvoji metodiky mapovani benzo[a]
pyrenu a NO,,.

V dubnu 2016 byl zahajen projekt v programu Cil 2
na podporu preshraniéni spoluprace mezi Ceskou re-
publikou a Svobodnym statem Sasko 2007-2013 Ob-
jektivizace stiznosti na zapach ve venkovnim ovzdusi
Krugnych hor a Usteckého kraje — analyza pachovych
latek a studie zdravotnich nasledkd (OdCom). Do kon-
ce roku 2016 byla zajiSténa instalace nového kontej-
neru v Lomu, byly pofizeny nové pfistroje pro méfeni
ultrajemnych &astic (UJC) a PM,. Vysledky méfeni UJC
a sazi PM, z obou stanic jsou dodavany do databaze
ISKO a evropské databaze ACTRIS.

CHMU je spolu s dal$imi organizacemi z Norska, Polska,
Rumunska a Ceské republiky spolufesitelem tiletého

; i
Instalace nového kontejneru a pristroju pro mereni UJC a PM, v ramci projektu Objektivizace stiZnosti na zapach

ve venkovnim ovzdusi Krusnych hor a Usteckého kraje — ana/yza pachovych latek a studie zdravotnich nasledku
v Lomu.

towards establishing a comprehensive European re-
search infrastructure for atmosphere monitoring and
research. A major step in this direction is the inclusion
of ACTRIS RI in the European roadmap of major re-
search infrastructures by the European Strategy Forum
on Research Infrastructures (ESFRI) in March 2016.
Immediately thereafter, ACTRIS PPP (Project Prepara-
tory Phase) was launched.

The CHMI is a long-standing member of the European
Topic Centre on Air Pollution and Climate Change Mit-
igation (ETC/ACM). In 2016, the CHMI mainly contrib-
uted to the preparation of the European yearbook, Air
Quality in Europe — 2016 Report and it was responsible
for creating European maps of PM,, PM, ., ozone, NO,
and NO, for 2014 and for preparing tables of exposure
of people and vegetation for PM, and PM, ., ozone and
NO, for 2014. It also significantly contributed to the de-
velopment of the methods for benzo[a]pyrene and NO,

mapping.

April 2016 saw the launch of a project under the Ob-
jective 2 programme, support for cross-border cooper-
ation between the Czech Republic and Saxony 2007-
2013, called Objectivisation of Complaints about Odour
in Erzgebirgskreis and the Ustecky Region — Analysis
of Odorous Substances and Study of Health Effects
(OdCom). By the end of 2016 a new container was in-
stalled in Lom, and new instrumentation for measuring
ultrafine particles and PM, was procured. The results of
the measurements of ultrafine particles and PM, soot
at both stations are transmitted to the ISKO database
and the ACTRIS European database.

Together with other organisations in Norway, Poland,
Rumania and the Czech Republic, the CHMI is a co-in-

Installation of a new container and instrument for measuring ultrafine particles and PM, as part of the project for the
Objectivisation of Complaints about Odour in Ambient Air in the Krusné hory Mts. and the Ustecky Region — Analy-

sis of Odorous Substances and Study of Health Effects.




projektu SAMIRA (SAtellite based Monitoring Iniciative
for Regional Air quality), jehoz zadavatelem je Evropska
vesmirna agentura (ESA). Cilem projektu je zkvalitnéni
odhadu znecisténi ovzdusi v regionalnim méfitku s vyu-
Zitim dat satelitnich, in-situ, tj. namérenych na stanicich
imisniho monitoringu, a modelovych. CHMU se v ramci
projektu zabyva vyvojem a testovanim kombinace uve-
denych typl dat pomoci metod data fusion (zejména re-
sidual krigingu) pro NO,, SO,, PM,; a PM, .

V roce 2016 zapocalo feSeni integrovaného projektu
Life-IP Matopolska (Implementation of Air Quality Plan
for Matopolska Region — Matopolska in a healthy atmo-
sphere). Hlavnim cilem tohoto projektu je implementace
pland ochrany kvality ovzdusi v Matopolském vojvodstvi.
Ceska republika je do feSeni oficiaing zapojena pro-
stfednictvim Ministerstva zivotniho prostfedi. Pracov-
nici CHMU maji na starosti modelovani dopadti opat-
feni na snizovani emisi z lokalniho vytapéni na kvalitu
ovzdus§i v Cesko-slovensko-polském pomezi. Soucasti
je i vytvoreni spole€ného inventare emisi z lokalniho vy-
tapéni ve vySe uvedené oblasti.

Observatof Ko$etice dlouhodobé zajistuje tdast Ceské
republiky v aktivitach pod Konvenci o dalkovém preno-
su Skodlivin (CLRTAP). Jedna se o zejména o program
spoluprace pfi monitorovani a hodnoceni dalkového pre-
nosu latek znecistujicich ovzdusi v Evropé EMEP. Pod
konvenci CLRTAP spada i program tzv. integrovaného
monitoringu ICP-IM, ktery se sou¢asné dobé zame-
fil i na ekologické dopady pfizemniho ozonu, tézkych
kovli a POPs. Dale je observatof zapojena do programu
GAW, ktery integruje a zastfeSuje aktivity na poli vyzku-
mu a monitoringu atmosféry s cilem rozsifit poznani vli-
vu lidské ¢innosti na globalni zmény v ovzdusi a zmény
klimatu.

vestigator of the three-year SAMIRA (SAtellite based
Monitoring Initiative for Regional Air quality) project,
the provider of which is the European Space Agency
(ESA). The purpose of the project is to improve esti-
mates of air pollution on the regional scale using satel-
lite data, in-situ data, i.e. data from ambient air pollution
stations, and model data. In this project, the CHMI is
responsible for developing and testing combinations of
these data types using the data fusion methods (in par-
ticular residual kriging) for NO,, SO,, PM, and PM, ..

The Life-IP Matopolska (Implementation of an Air Qual-
ity Plan for the Mafopolska Region — Matopolska in
a Healthy Atmosphere) integrated project was started
in 2016. The main purpose of this project is to imple-
ment plans for air quality control in the Matopolska, i.e.
the Lesser Poland Voivodeship. The Czech Republic
is formally involved in the implementation through the
Ministry of the Environment. The CHMI's employees
are in charge of modelling the impacts of measures for
reducing emissions from local furnaces on air quality in
areas along the Czech-Slovak-Polish national borders.
The programme also includes developing a joint inven-
tory of emissions from local furnaces in these areas.

The Kosetice Observatory has long been responsible
for the Czech Republic’s participation in activities un-
der the Convention on Long-range Transboundary Air
Pollution (CLRTAP). This mainly involves a cooperative
programme for monitoring and evaluation of the long-
range transmission of air pollutants in Europe, EMEP.
CLRTAP also covers the ICP-IM integrated monitoring
programme, which currently also focuses on environ-
mental impacts of ground-level ozone, heavy metals
and POPs. The observatory is also involved in the GAW
programme, which integrates and overarches activities
in atmosphere monitoring and research with a view to
enlarging knowledge of the impact of human activities
on global changes in the air and climate changes.

Uéastnici Kick-off meeting projektu
SAMIRA, poradaneho ve dnech 19.
— 21. kvétna 2016 ve Frascati, Italii.

Participants in the SAMIRA project
kick-off meeting held in Frascati, Ita-
ly from 19 to 21 May 2016.



VYZKUMNA CINNOST USTAVU
RESEARCH AT THE CHMI

Rok 2016 byl prvnim rokem, kdy byl CHMU povaZovan
za subjekt, ktery spliiuje podminky definice ,vyzkumné
organizace” ve smyslu pozadavkd danych nafizenim
Komise (EU) &. 651/2014, kterym se fidi poskytova-
ni UCelové a institucionalni podpory podle zakona €.
130/2002 Sb., o podpofe vyzkumu, experimentalniho
vyvoje a inovaci z vefejnych prostfedkd; ve smyslu to-
hoto zakona CHMU spadal pod Ministerstvo $kolstvi,
mladeZe a télovychovy.

Podle zfizovaci listiny vydané Ministerstvem zivotniho
prostredi je jednim z pfedméti ginnosti CHMU také pro-
vadéni védecké a vyzkumné &innost v oborech meteo-
rologie a klimatologie, hydrologie, jakost vody a Cistota
ovzdusi. Od zfizovatele véak CHMU nemél k dispozici
zadny pravneé vyuzitelny rozpis financovani vyzkumnych
¢innosti, a proto tato ¢innost byla provadéna v zajmu za-
jisténi provoznich potfeb Ustavu a jeho Usekl v souladu
s aktualnimi védeckymi poznatky sméfujicimi k dalSimu
vyvoji a rozvoji pracovnich metodik a postupd.

V roce 2016 byl vyzkum zaméfen zejména na

Il zpfesiiovani regionalnich predpovédi extrémnich
a nebezpecnych povétrnostnich a hydrologickych
jevu a zjistovani vhodnych postupl pro zmirnéni ri-
zik vzniku krizovych situaci vyvolanych vyskyty dlou-
hodobého sucha;

B rozvoj metod hodnoceni a modelovani rezimu mnoz-
stvi a jakosti povrchovych a podzemnich vod a jejich
zmeén a rozvoj méficich metod pro efektivni monito-
ring mnozstvi a jakosti vod;

B rozvoj modelovani transportu a rozptylu znecisté-
ni a rozvoj metod pro zpracovani emisnich bilanci
a metod hodnoceni kvality ovzdusi;

B zkvalitiovani a rozvoj numerického predpovédniho
modelu ALADIN a moznosti vyuZziti modelu ALADIN-
-CLIMATE CZ pro potfeby odhadli pravdépodobné-
ho vyvoje klimatu;

B moznosti vyuziti novych technologii v druzicové a ra-
darové meteorologii pro sledovani a modelovani at-
mosféry, v€etné dalkového prizkumu Zemé.

Jednalo se prakticky o pokracovani vyzkumnych ¢innos-
ti z pfedchozich let. Hlavnimi uzivateli vysledkd, které
se promitly do zkvalitnéni ¢innosti CHMU bylo Minister-
stvo Zivotniho prostfedi a vefejnost (pfiblizné po 30 %),
dale ministerstva obrany, vnitra, dopravy a zemédélstvi
(v souhrnu kolem 20 %), slozky vefejné spravy a samo-
spravy (15 %), dale ministerstva zdravotnictvi, primyslu
a obchodu a $kolstvi, mladeze a télovychovy a ¢ast vy-
sledk( pfipadia i na pInéni mezinarodnich zavazki CR
prostfednictvim CHMU.

Kromé interniho vyzkumu, sméfujiciho ke zkvalitnéni
provoznich potfeb Ustavu, se pracovnici jednotlivych
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It was for the first time in 2016 that the CHMI was regard-
ed as an entity meeting the conditions of the definition
of ‘research organisation’ within the meaning of Com-
mission Regulation (EU) No 651/2014, which governs
the provision of special-purpose and institutional aid un-
der Act No 130/2002 on aid for research, experimental
development and innovations from public funds; under
this law, the CHMI reported to the Ministry of Education,
Youth and Sports.

Under its charter, issued by the Ministry of the Envi-
ronment, one of the CHMI's objects is scientific and
research activities in meteorology and climatology, hy-
drology, and water and air quality. However, the CHMI
had not received from the Ministry any legally applica-
ble structure of financing for the various research activ-
ities and it therefore carried on research in the interest
of meeting the Institute’s and its divisions’ needs in line
with the latest scientific knowledge conducive to the fur-
ther development of working methods and procedures.

In 2016, research mainly focused on the following:

Il Achieve more accurate regional forecasts of extreme
and dangerous weather and hydrological phenom-
ena and identify suitable procedures for mitigating
the risks of crisis situations caused by long-lasting
drought;

I Develop methods for assessing and modelling
surface and groundwater quantity and quality and
changes thereof and measuring methods for the effi-
cient monitoring of water quantity and quality;

B Enhance pollutant transport and dispersion model-
ling and methods for processing emission levels and
for air quality assessment;

B Improve and develop the ALADIN numerical predic-
tion model with the option of using the ALADIN-CLI-
MATE CZ model for estimating the probable evolu-
tion of the climate;

B Opportunities of using new technologies in satellite
and radar meteorology for atmosphere monitor-
ing and modelling, including remote sensing of the
Earth.

The above was in fact a continuation of research from
preceding years. The main users of the results, which
were reflected in the Institute’s improved operations,
included the Ministry of the Environment and the pub-
lic (each approximately 30%), the Ministry of Defence,
the Ministry of the Interior, the Ministry of Transport and
the Ministry of Agriculture (approximately 20% in aggre-
gate), public administration bodies and local self-gov-
ernments (approximately 15%), the Ministry of Health,
the Ministry of Industry and Trade, and the Ministry of
Education, Youth and Sports, and a part of the results



Usekl podileli jako samostatni fesitelé & spolufesitelé
na feSeni celkem 8 projektd tuzemskych poskytovatell
(GA CR, TA CR, MSMT, MZe a MZP/SFZP) a 5 projektti
mezinarodnich poskytovatel(l (Evropska komise). Na je-
jich feSeni se podilelo 62 pracovnikli Ustavu a vysled-
kem feSeni bylo 55 vystupl, z nichz napf. 5 publikaci
v impaktovanych ¢asopisech, 21 publikaci v neimpakto-
vanych ¢asopisech, sbornicich, resp. kapitolach knih, 11
prezentaci na mezinarodnich a 15 prezentaci na narod-
nich odbornych a védeckych konferencich.

Z vyznamnéjsich projektd tuzemskych poskytovatel fe-
Senych v roce 2016 Ize zminit nasledujici:

B Pokroéilé meteorologické informace pro letectvi,
jehoz cilem je poskytovani aktualnich a pfesnéjSich
informaci o pocasi leteckym posadkam bez nutnosti
velkych investic do pfistrojového vybaveni letount &i
do pozemni infrastruktury. Projekt navrhne, validuje
a pfipravi na komercializaci systém zvysujici bez-
pe€nost a hospodarnost letd v celosvétovém mé-
fitku. Vyty€eny cil projektu bude dosazen navrhem
a vyvojem Ctyf planovanych podsystémi (nékolika
prabéznych funkénich vzorkd a Ctyf finalnich proto-
typd).

B Systém pro monitoring a pfedpovéd dopadu ze-
médélského sucha, kiery pomoci pfedpovedi stavu
pudni vlhkosti, intenzity sucha a vynosové hladiny
pfispéje ke zlepseni rozhodovacich procesl v zemé-
deélském sektoru a zvySeni ekonomické a ekologické
efektivity zemédélské produkce. Pfinosem vysled-
kd bude i redukce nezadoucich dopadl probihajici
zmény klimatu a zvySeni potravinové bezpecnosti
CR a konkurenceschopnosti tuzemského zemédél-
stvi v ramci EU. Projekt by mél vyustit v tvorbu webo-
vého rozhrani pfistupného k vyuziti vSem zemédél-
skym subjektim od podnik{ po vefejnou spravu.

B Dopady ménicich se rastovych podminek na pfi-
rast dievin, produkci porostl a vitalitu — nebez-
peci Ci prilezitost pro stfedoevropské lesnictvi,
jehoz ambici je analyza a kvantifikace pfispévki
aktualnich a nedavnych zmén rlstového prostredi
na pfirGst a vitalitu dfevin a porostu. V ramci feSeni
byla provedena detailni analyza atmosférické depo-
zice dusiku, jako jednoho z hlavnich environmental-
nich faktord ovliviiujicich rliist, a podrobna analyza
namérenych dat chemického slozeni srazek. Ukaza-
lo se, Ze pomér redukovanych a oxidovanych forem
dusiku v atmosférickych srazkach i depozici v Ces-
kych lesich v pribéhu ¢asu vyznamné roste.

B Emisni procesor nové generace vyuzivajici nové
dostupné zdroje dat, zaméreny na vytvofeni nové
generace emisniho procesoru pro chemické trans-
portni modely kvality ovzdusi v CR. V roce 2016 byla
mj. vytvofena databaze prostorové distribuce emise
amoniaku ze zemédélskych zdroji s vyuzitim zna-
losti lokalizace jednotlivych zdrojti na Gzemi CR,
navrzena metodika pro kvantifikaci dopravnich emisi
na zakladé okamzitych dopravnich dat a daju z vo-
zidlovych jednotek a vytvofen model pro pfipravu
vstupnich dat zohlednfujicich redlné chovani vozidel
na raznych typech komunikaci véetné ¢asového pra-
béhu.
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were attributable to the Czech Republic’s international
obligations performed through the CHMI.

In addition to in-house research geared towards improv-
ing the Institute’s operating needs, employees of the
CHMI’s divisions were involved, as independent inves-
tigators or co-investigators, in eight projects of domestic
providers (GA CR, TA CR, MSMT, MZe and MZP/SFZP)
and five projects of international providers (European
Commission). Sixty-two employees participated in the
projects, and the investigation resulted in 55 delivera-
bles; for example, five publications in impact journals,
21 publications in non-impact journals, proceedings or
chapters of books, 11 presentations at international and
15 presentations at national scientific conferences.

The following major projects of domestic providers, in-
vestigated in 2016, can be highlighted:

B Advanced Meteorological Information for Avia-
tion, focused on the provision of current and accu-
rate weather information to aircraft crews without the
need for major investments in aircraft instrumenta-
tion or ground infrastructure. The project will design,
validate and prepare for commercialisation, a sys-
tem enhancing the safety and economy of flights
globally. The objective of the project will be achieved
through the design and development of four planned
subsystems (several interim functional samples and
four final prototypes).

B System for Monitoring and Forecasting Impacts
of Agricultural Drought, which will, through predic-
tions of soil moisture, drought intensity and the yield
level, help to improve the decision-making process-
es in agriculture and the economic and environmen-
tal efficiency of agricultural production. The benefits
of the results will also include a reduction in the un-
desirable impacts of the climate change and an in-
creased food self-sufficiency of the Czech Republic
and competitiveness of Czech agriculture in the EU.
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Vyhodnoceni zatiZeni podzemnich vod v evrop-

ském méfitku zpracované CHMU v rémci projek-
tu MARS.

Groundwater stress evaluation on the European
scale, prepared by the CHMI under the MARS
project.



M Vichfice v ¢eskych zemich za poslednich 500 let,
sledujici variability ve frekvenci jejich vyskytu, inten-
zité, sezonalité, v pfi¢inach, v klimatickém ovlivnéni
a jejich dopadech, se zvlastnim zfetelem na vyvoj
lesnich porostd na Moravé a ve Slezsku. Projekt
umozni sestavit 500letou chronologii vichfic a jejich
dopadu, poznatky budou hodnoceny i v kontextu
dlouhodobé klimatické zmény. V ramci projektu byly
rovnéz provedeny podrobné analyzy dvou extrém-
nich vétrnych boufi Kyrill (2007) a Emma (2008), kte-
ré kromé znaénych ekonomickych skod mély i fadu
obéti na lidskych zivotech.

Ze zahrani¢nich projektl financovanych z prostfedku
Evropské komise Ize zminit napf. projekty:

B Managing Aquatic ecosystems and water Re-
sources under multiple Stress (MARS) v ramci
projektu Evropské komise (FP-7), zabyvajici se pro-
blematikou vyznamnych stresorli podzemnich vod
a jejich indikatort. Vyzkum v CHMU pokryval v ramci
projektu zejména problematiku stresort podzemnich
vod a jejich vzajemnych kombinaci, v€etné analyzy
téchto stresord a jejich kombinaci v Evropé, a rea-
lizaci informaéniho systému Aquatic Multi-stressor
Information System.

Il European Topic Centre for Air Pollution and Cli-
mate Change Mitigation (ETC/ACM), kde je Ulo-
hou CHMU piprava informaci o prekroéent limitnich
hodnot koncentraci pfizemniho ozonu v CR b&hem
letniho obdobi, vytvofeni evropské mapy prasného
aerosolu PM,; a ozonu, vytvafeni map zo6n a aglo-
meraci znecisténi ovzdusi zalozenych na reporto-
vanych datech a pfiprava podklad( pro evropskou
ro¢enku znecisténi ovzdusi.

Il Aerosols, Clouds and Trace gases Research In-
frastructure network (ACTRIS-CZ a ACTRIS 2).
Cilem projektu ACTRIS-CZ (ucasti CR) je dobudo-
vani a dalsi rozvoj vyzkumné infrastruktury Narodni
atmosférické observatofe KoSetice, tvorici unikatni
platformu pro dlouhodoby monitoring a vyzkum kva-
lity ovzdusi na pozadové Urovni a zahrnujici zdra-
votni, klimatické i environmentalni dopady zmén
ve slozeni atmosféry. ACTRIS-CZ tvofi narodni uzel
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Monitoring kvality ovzdusi v ramci
projekti ACTRIS a EMEP na Ob-
servatori Kosetice.

Air quality monitoring under the
ACTRIS and EMEP projects at the
KoSetice Observatory.

The project is intended to deliver an online interface
available for use for all entities operating in agricul-
ture, ranging from enterprises to public administra-
tion.

Impacts of Changing Growth Conditions on
the Growth of Trees, Production of Stands and
Vitality — Risk or Opportunity for Central Euro-
pean Forestry, which analyses and quantifies the
contributions of the current and recent changes in
the growth environment to the growth and vitality
of trees and stands. The investigation has included
a detailed analysis of atmospheric nitrogen deposi-
tion as one of the key environmental factors affecting
growth, and a detailed analysis of the measurements
of the chemical composition of precipitation. It has
turned out that the proportion of reduced and oxi-
dised forms of nitrogen in atmospheric precipitation
and in deposition in Czech forests has a significant
upward trend over time.

A New Generation Emission Processor Using
Newly Available Data Sources, focused on devel-
oping a new generation of emission processor for
chemical transport models of air quality in the Czech
Republic. 2016 saw, among others, the development
of a database of the spatial distribution of ammonia
emissions from farming machines, based on our
knowledge of the location of the various sources in
the Czech Republic, the design of a methodology
for quantifying emissions from transport using cur-
rent traffic data and data from vehicle units, and the
development of a model for preparing input data re-
flecting the actual behaviour of vehicles on various
types of roads, including variations over time.

Wind Storms in the Czech Lands over the Past
500 Years, monitoring the variability in their frequen-
cy, intensity, seasonality, causes, climate effects and
impacts, with a special regard to the development of
forests in Moravia and Silesia. The project will help
to prepare a 500-year chronology of wind storms and
their impacts, and the findings will also be evaluat-
ed in the context of the long-term climate change.
The project has also included a detailed analysis of
two extreme wind storms, Kyrill (2007) and Emma



existujici evropské vyzkumné infrastruktury ACTRIS,
ktera v soucasné fazi realizuje projekt ACTRIS-2
(H2020). Obecnym cilem ACTRIS-2 je detekovani
zmén a trendl ve sloZzeni atmosféry a chapani jejich
dopadu na troposféru i stratosféru. Projekt tvoii sit
pozemnich stanic v Evropé, realizujicich dlouhodo-
by monitoring atmosférickych aerosolu, oblakl a re-
aktivnich plynQ, vybavenych vyspélou pfistrojovou
technikou, ktera byla vytvofena v ramci pfedchoziho
projektu ACTRIS (FP-7). Projekt poskytuje integro-
vana data zahrnujici jak pfizemni Groven, tak verti-
kalni profily sledovanych polutantd. Vysledky projek-
t0 jsou pouzitelné pro vyzkum zmeény klimatu i kvality
ovzdusi.

Na stanici Marambio v Antarktidé byl v ramci projektu
Monitorovani stavu ozonové vrstvy Zemé a UV-za-
feni v Antarktidé financovaného z prostiedkli SFZP
po vétsinu roku 2016 v provozu Brewer(v spektrofoto-
metr MKIII €. 199. Na stanici probihala méfeni celkového
ozonu, intenzity UV zafeni a méfeni vertikalniho profilu
ozonu. Kazdodenni pfenos dat na Solarni a ozonovou
observatof CHMU v Hradci Kralové probihal pomoci sa-
telitni sité INMARSAT BGAN, nasledné byla data byla
pfedavana do celosvétové databaze WOUDC v Toron-
tu. V lednu 2016 probéhla kalibrace pomoci cestovniho
etalonu B017 a byl proveden pravidelny servis méfici
techniky.

Brewerdv spektrofotometr 199 pfi kalibraci. Za-
kladna Marambio, Antarktida, 2016.

Brewer spectrophotometer 199 being calibrated.
The Marambio Base, Antarctica, 2016.
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(2008), which took a number of human lives in addi-
tion to causing considerable economic damage.

The following projects are noteworthy among interna-
tional projects funded by the European Commission:

B Managing Aquatic ecosystems and water Re-
sources under multiple Stress (MARS) as part
of an international project under the 7th Framework
Programme, focused on major groundwater stress-
ors and indicators thereof. Research at the CHMI
mainly covered groundwater stressors and their
combinations, including an analysis of these stress-
ors and their combinations in Europe, and the de-
velopment of the Aquatic Multi-stressor Information
System.

Il European Topic Centre for Air Pollution and Cli-
mate Change Mitigation (ETC/ACM), where the
CHM I'’s role is to prepare information about exceed-
ances of the limit values of ground-level ozone con-
centrations in the Czech Republic in summer, create
a European map of PM,; and ozone, compile maps
of zones and agglomerations with air pollution based
on reported data, and draw up inputs into the Euro-
pean air pollution yearbook.

Il Aerosols, Clouds and Trace gases Research In-
frastructure Network (ACTRIS-CZ and ACTRIS 2).
The purpose of ACTRIS-CZ (the Czech participa-
tion) is to complete and further develop the research
infrastructure of the KoSetice National Atmosphere
Observatory constituting a unique platform for the
long-term monitoring and research of air quality at
the background level, including health, climatic and
environmental impacts of changes in the composi-
tion of the atmosphere. ACTRIS-CZ constitutes the
national hub of the existing European research infra-
structure, ACTRIS, which is currently implementing
the ACTRIS-2 project (Horizon 2020). The general
objective of ACTRIS-2 is detecting changes and
trends in atmospheric composition and understand-
ing their impact on the stratosphere and upper tropo-
sphere. The project comprises a network of Europe-
an ground-based stations for long-term observations
of aerosols, clouds and short-lived gases, equipped
with state-of-the-art instrumentation, which was cre-
ated under the preceding project, ACTRIS (FP7).
The project offers integrated data covering the sur-
face level and the vertical profiles of the monitored
pollutants. The outcomes from the projects are usa-
ble for research into climate change and air quality.

Brewer spectrophotometer MKIII no. 199 was in op-
eration at the Marambio Base in the Antarctica under
the Monitoring of the Earth’s Ozone Layer and UV
Radiation in Antarctica project financed by the SFZP
for most of 2016. The station measured total ozone,
UV radiation intensity and vertical ozone profile. Data
was transmitted to the CHMI's Hradec Krélové Solar
and Ozone Observatory every day over the INMARSAT
BGAN satellite network; subsequently, the data was
transmitted to the WOUDC global database in Toronto.
January 2016 saw calibration using a B017 travelling
standard and the regular servicing of the instrumenta-
tion was carried out.



MERICI A POZOROVACI SITE
MEASURING AND OBSERVATION NETWORKS

METEOROLOGIE A KLIMATOLOGIE

Predpokladem ziskavani kvalitnich dat o prdbéhu po-
Gasi je moderné vybavena a udrzovana sit meteorolo-
gickych a klimatologickych stanic v dostate¢né hustoté
pokryti celého tzemi CR. K 31. 12. 2016 tvofilo stani¢-
ni sift UMK 38 meteorologickych stanic s profesionaini
obsluhou (z nichz Sest stanic je pod spravou Armady
CR a dvé ve spravé UFA AV CR, v. v. i.), 199 dobro-
volnickych klimatologickych stanic, 503 dobrovolnickych
klimatologickych srazkomérnych stanic a 25 totalizator(.
Sougasti pozorovaci sité UMK je i sit fenologickych sta-
nic, ktera je tvorena 27 fenologickymi stanicemi a dvé-
ma mezinarodnimi fenologickymi zahradkami. Rozloze-
ni meteorologickych a klimatologickych stanic je zobra-
zeno na mapach.

V priibéhu roku 2016 pokracovala automatizace a ino-
vace dobrovolnické stani¢ni sité, financovana ze spe-
cializovaného programu SMOK, ktera zapocala v roce
2015. V ramci automatizace byly instalovany elektronic-
ké srazkomery nebo celé automatické meéfici systémy
na 37 stanicich, na 19 stanicich byly inovovany stavajici
elektronické srazkomery.

CLIDATA jsou v CHMU 8iroce pouzivanou aplikaci, kte-
ra umoziuje pristupovat ke klimatologickym datim CR
opravnénym uzivateltim — pracovnikiim CHMU, kterych
bylo v roce 2016 v aplikaci definovano celkem 206. Ap-
likace CLIDATA je ve spolupraci se Svétovou meteoro-
logickou organizaci (SMO) nainstalovana ve 30 mete-
orologickych sluzbach v Evropé, Africe, stfedni a jizni
Americe. V roce 2016 byla aplikace CLIDATA moderni-
zovana v Estonsku, Senegalu a v Tanzanii, v Ostravé
probéhlo 8koleni klimatologtl z Narodni meteorologické
sluzby Burkina Faso.

Odbor profesionalni stani¢ni sité (OPSS) vedle rutinni
spravy a udrzby meteorologickych stanic (MS) a ob-
servatofi (OBS) pfeSel na vybranych MS a OBS na novy
zpUsob spojeni s centrem. Byly na nich zprovoznény
LTE mobilni routery. Zaroven byl na vSech stanicich
OPSS, které nedisponuji pevnou datovou linkou, nain-
stalovan router KBA Kernun, ktery zjednodusil konfigu-
raci ICT systému na jednotlivych stanicich.

HYDROLOGIE

Ke sledovéani hydrologického rezimu povrchovych a pod-
zemnich vod slouzi vodomérné stanice na tocich, profily
jakosti vody na tocich a objekty pozorovanych prament
a vrta.

Zéakladni pozorovanou veli¢inou ve vodomeérnych stani-
cich povrchovych vod je vodni stav, ze kterého se odvo-
zuje velikost pratoku. Celkem bylo méfeni v roce 2016
provadéno na 506 vodomeérnych stanicich, které jsou
automatizovany a vybaveny bud dalkovym pfenosem
dat, nebo mistnim zaznamem. Na vybranych stanicich
byla sledovana teplota vody.
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METEOROLOGY AND CLIMATOLOGY

The fundamental prerequisite for obtaining high-quality
weather data is a state-of-the-art and well maintained
network of meteorological and climate stations covering
the entire Czech Republic with a sufficient density. As
at 31 December 2016, the MCD station network com-
prised 38 professional meteorological stations, of which
six were managed by the Czech Army and two by UFA
AV CR, 199 volunteer climate stations, and 503 volun-
teer climate and rain gauging stations, plus 25 totallis-
ers. The MCD observation network also includes a net-
work of phenology stations, comprised of 27 phenology
stations and two international phenology gardens. The
distribution of meteorological and climate stations can
be seen in the maps.

The automation and innovation of the volunteer network,
financed under the specialised SMOK programme and
launched in 2015, continued in 2016. The automation
included the installation of electronic rain gauges and
entire automatic measuring systems at 37 stations; at 19
stations, existing electronic rain gauges were upgraded.

CLIDATA is a widely used application at the CHMI; it al-
lows authorised users, CHMI employees, of whom 206
were defined in the application in 2016, to access the
Czech Republic’s climate data. In cooperation with the
WMO, CLIDATA has been installed at 30 meteorological
services in Europe, Africa, and Latin America. In 2016,
CLIDATA was upgraded in Estonia, Senegal and Tanza-
nia. Ostrava hosted a training course for climate scien-
tists from the National Meteorological Service of Burkina
Faso.

In addition to the routine management and mainte-
nance of meteorological stations (MS) and observato-
ries (OBS), the Professional Station Network Section
(OPSS) switched to a new method of communicating
with the centre at certain MS and OBS, at which LTE
mobile routers were put into operation. At all OPSS
stations that do not have land data lines, KBA (Kernun)
routers were installed, thereby simplifying the configura-
tion of the ICT system at the stations.

HYDROLOGY

Water gauging stations on water streams, water quali-
ty sites on water streams, and observation springs and
boreholes serve for the monitoring of the hydrological
regime of surface and ground water.

The basic variable that is monitored at water gauging
sites is the water stage, from which the discharge is de-
rived. In 2016, measurements were taken at 506 water
gauging sites that are automated and equipped with ei-
ther remote data transmission or local recording. Water
temperature was monitored at selected stations.

Basin managers (state-owned Povodi companies)
monitored water quality in streams under their own pro-



Monitoring jakosti vody v tocich zaji$tovali spravci po-
vodi (statni podniky Povodi) podle vlastnich programd.
CHMU ukladal data z jejich monitoringu do jednotné
databaze systému ARROW. Mnozstvi plavenin bylo sle-
dovano CHMU ve 38 profilech, jakost sediment( ve 47
profilech, jakost plavenin ve 36 profilech a kontaminace
biotickych matric v celkem 21 profilu.

Pozorovaci sit podzemnich vod je tvofena prameny
a vrty. Ve vétsSiné pozorovacich vrtd se méfi hladina
podzemni vody v pofi¢nich zénach a terasach, ¢ast vrtl
pozorovaci sité pak slouzi ke sledovani hlubSich zvod-
ni. Ve vybranych vrtech se zaznamenava i teplota vody.
V roce 2016 bylo sledovano celkem 1 494 vrt( a 320
pramen(. Vrty jsou vybaveny automatickymi pfistroji,
stejné tak ¢ast pramend. Na zbylych objektech provadéli
mérfeni jednou tydné dobrovolni pozorovatelé.

Ve vybranych objektech podzemnich vod se monitoru-
je jakost vody. V roce 2016 bylo vzorkovani provedeno
na jafe a na podzim a celkem bylo sledovano 675 ob-
jektd, véetné 41 objektu vodarensky vyuzivanych zdrojl
podzemni vody, z nichz bylo odebrano a analyzovano
1 348 vzorku.

KVALITA OVZDUSI

CHMU sledoval kvalitu ovzdusi v roce 2016 na 136 lo-
kalitach, toto méfeni je zakladnim pilifem pro Statni sit
imisniho monitoringu v Ceské republice. Na 100 lokali-
tach probiha méfeni automatizovanymi stanicemi a zjis-
téné hodinové priméry jsou v online rezimu zvefejhova-
ny na webu CHMU. Jedna se zejména o veliginy PM, ,
PM, ., NO,, SO,, O,. Se zjisténymi imisnimi daty jsou
do imisni databaze ukladana i doprovodna meteorolo-
gicka data, ktera jsou mérena na velké ¢asti automatizo-
vanych imisnich stanic CHMU. Na 89 lokalitach probiha
méfeni manualnimi postupy, kdy jsou odebrané vzorky
nasledné analyzovany v laboratofich CHMU a potom
zasilany do centralni databaze Informacniho systému
kvality ovzdusi v mésic¢nich cyklech. Na 16 lokalitach je
také sledovano chemické slozeni atmosférickych sra-
zek. Na nékterych lokalitach je instalovano vice méficich
program. Jedn& se napf. o stanice Praha 4-Libus, Ko-
Setice, Usti nad Labem-Koc&kov, Ostrava-Poruba, Chu-
ranov, Bily Kfiz a dalsi.

Zrekonstruovany pramen PP0324 Mezilesi.
The renovated PP0324 Mezilesi spring.
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grammes. The CHMI stored their monitoring data in the
ARROW integrated database system. The CHMI mon-
itored the quantity of suspended load at 38 sites, the
quality of sediment at 47 sites, the quality of suspended
load at 36 sites, and biotic matrix contamination at 21
sites.

The groundwater monitoring network comprises springs
and boreholes. In most of the observation boreholes
groundwater level is measured in riparian zones and ter-
races, and some of the boreholes in the observation net-
work serve for monitoring deeper aquifers. Water tem-
perature is also recorded in selected boreholes. A total
of 1,494 boreholes and 320 springs were monitored in
2016. Boreholes are equipped with automatic instru-
ments, as are some of the springs. Volunteer observers
took measurements at the remaining sites once a week.

Water quality is monitored at selected groundwater
sites. In 2016, sampling was carried out in the spring
and in the autumn; in total, 675 sites, including 41 sites in
groundwater sources used for water supply were mon-
itored; 1,348 samples were taken from them and ana-
lysed.

AIR QUALITY CONTROL

In 2016, the CHMI monitored air quality at 136 sites and
these measurements constitute the basic pillar for the
National Air Pollution Monitoring Network in the Czech
Republic. At 100 sites, automated stations take meas-
urements and the hourly averages so found are post-
ed on the CHMI's website online. They mainly include
PM,,, PM, ., NO,, 8O,, and O,. Additional related mete-
orological data measured at a large part of the CHMI’s
automated air pollution stations is also stored in the
database together with the above air pollution data. At
89 sites, measurements are hand-operated, and the
samples are then analysed in the CHMI's laboratories
and thence sent to the ISKO central database once per
month. At 16 sites, the chemical composition of atmos-
pheric precipitation is also monitored. Multiple measur-
ing programmes have been installed at some sites such
as the Praha-Libug, Kosetice, Usti nad Labem-Kog&kov,
Ostrava-Poruba, Churanov and Bily Kfiz stations.

Oprava nadzemni ¢asti vrtu, Pavov.
Repair of the surface plant of a borehole, Pavov.
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Rok 2016 byl v CR s priimérnou teplotou 8,7 °C silné
nadnormalni, pfesto o 0,7 °C chladné&jsi nez pfedcho-
zi dva roky a celkové patym nejteplejSim rokem v fadée
teplotnich primért pro CR v historii meteorologickych
méfeni. Odchylka ro¢ni teploty od dlouhodobého pri-
meéru 1961-1990 byla +1,4 °C. Teplotni odchylka v jed-
notlivych meésicich kolisala od +4,2 °C v Gnoru (teplotné
silné nadnormalni mésic), az po -0,5 °C v fijnu, jedi-
ném mésici v roce, kdy byla teplota nizs§i nez dlouhodo-
by primér.

Ro¢ni srazkovy uhrn 634mm zafazuje rok mezi roky
srazkové normalni, jen 6% pod dlouhodobym primé-
rem. Nejvice srazek, v priméru 115mm, coz bylo 145%
dlouhodobého priiméru, spadlo v Ceské republice v éer-
venci a nejméné, v praméru jen 30mm, to je 75% dlou-
hodobého pridméru, v bfeznu nebo 27 mm v prosinci (56
%).

Zima 2015/2016 (prosinec 2015, leden a tunor 2016) byla
tfeti po sobé jdouci teplotné nadprimérnou zimou. Pru-
mérnd teplota vzduchu +1,8 °C ji fadi hned na druhé
misto nejteplejSich zim, a to za vibec nejteplejsi zimu
2006/2007 s pramernou teplotou 2,3 °C. To byla zima,
kdy se vyskytl silny narazovy vitr v souvislosti s pfecho-
dem tlakové nize Kiyrill.

V prvych tfech mésicich roku 2016 se silngjSi mrazy vy-
skytovaly jen ve dvou nékolikadennich obdobich, jednak
hned na za¢atku roku od 1. 1. do 9. 1. a od 16. 1. do 23.
1. V téchto dnech se priimérna denni teplota pohybova-
la vétSinou pod bodem mrazu, pficemz nejstudenéjSim
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Mésiéni pramér

Rocni chod teploty vzduchu v roce 2016 ve srov-
nani s dlouhodobym primérem za obdobi 1961—
1990 (prostoroveé pramery teploty pro uzemi CR).

The annual course of air temperatures in 2016
in comparison with the long-term average for
the period 1961-1990 (spatial air temperature
averages for the Czech Republic).
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With its average temperature of 8.7 °C, 2016 was a very
above-normal year in the Czech Republic, and yet 0.7
°C colder than the preceding two years and, on the
whole, the fifth warmest year in the series of temper-
ature averages in the Czech Republic throughout the
history of meteorological measurements. The difference
between the year’s temperature and the long-term aver-
age temperature for 1961-1990 was +1.4 °C. The tem-
perature differences in each of the months varied from
4.2 °C in February (a distinctly above-normal month in
terms of temperature) to —0.5 °C in October, the only
month with a temperature below the long-term average
of the respective month.

Total precipitation amounting to 634mm makes 2016
a normal year in terms of precipitation, only 6% below
the long-term average. The largest quantity of precipita-
tion, 115mm on average, i.e. 145% of the long-term av-
erage, fell in July while the smallest quantity, only 30 mm
on average, i.e. 75% of the long-term average, fell in
March, and only 27 mm in December (56%).

The 2015/2016 winter season (December 2015 and
January and February 2016) was the third consecutive
above-average winter in terms of temperature. With its
average air temperature of +1.8 °C this winter season
was the second warmest winter, the 2006/2007 sea-
son with its average temperature of +2.3 °C being the
warmest to date. That was the winter when strong wind
gusts raged in connection with the passage of the Kyrill
cyclone.

In the first three months of 2016, heavier frost occurred
for only two periods of several days, the first of them right
at the beginning of the year from 1 January to 9 January
and the other from 16 January to 23 January. On those
days, average daily temperatures mostly stayed below
the freezing point, with 22 January the coldest day with
an average daily air temperature of —10.6 °C. On that
day, the Rokytska slaf station registered the year’s low-
est air temperature in the Czech Republic, —35.3 °C.
However, it did not even take average daily temperatures
a week to climb to around +5 °C and on 28 January,
+14.3 °C was recorded at the Dyjakovice station.

In January and February, precipitation at lower altitudes
usually had the form of rainfall, while rainfall and snow-
fall alternated in the hills. Fairly heavy snowfall arrived
to most of the country at the end of February and the
beginning of March and then on 8 March; in particular
snowfall on 29 February caused numerous problems in
transport and energy. The season’s snow cover peaked
on 9 March at Plechy, Rakouska louka, in the district



Maximalni a minimalni teploty vzduchu a maximalini denni uhrn srazek v roce 2016. Pramérné hodnoty teploty vzduchu,
srazek a slunecniho svitu na dzemi CR v roce 2016 a porovnani s dlouhodobym primérem 1961—1990.

The maximum and minimum air temperatures and the maximum daily precipitation totals in 2016. Average values of air
temperature, precipitation and sunshine in the Czech Republic in 2016 and a comparison with the 1961-1990 long-term

average.

Teplota NPT T .
vzduchu Maximalni Mlnlmalonl L gl Srazky MaXI,nv1aIn| Cllil Slunecni svit
o1l o [°C] Y srazka [mm] g
[eC" teplota [°C] L [mm] 2 ] : [hod.]?
. . Minimum L Maximum daily .
Air Maximum Precipitation A Sunshine
o temperature . precipitation %
temperature  temperature [°C] o [mm]? [hr]
rocp [°cl [mm]
-35,3
Leden 14,3 ’ . 34,9
January —UE Y 28. 1. Dyjakovice ilza-t't A A ) 11. 1. Prasily +8 (o)
. -20,5
Unor 18,3 i . 42,9
February 20 EE) 22. 2. Lednice 2 Ry, 61(161) 0.2, Lys4 hora 22
Jizerka, raSelinisté
= —19,1
Bfezen 31. 3. Ceské ; . 25,6
March 23 e Budé&jovice, s & G EFRiEL 30(75) g3 skuted ez s
N Jezerni slat
Roznov
Duben 27,3 -15,9 31,0
April &7 (05 5. 4. Karvina 29. 4. Breznik e 14. 4. Hostalkova [LER)
Kvéten 31,5 -75 1451
Ma 13,4 (1,3) 22. 5. Husinec, 3. 5. Kvilda-Perla, 58 (79) 31. 5. Mésto 203,5 (99)
y Rez Jezerni slat Albrechtice, Zary
36,2
. ’ . -2,5 93,2
S 172019 28 -Husinec, oo renoy, 82(97) 25 6.Kardafova 2067 (102)
June Rez a Ostrava, . W ey <
Jizerka, raSelinisté Recice
Poruba
Bervenec 36,8 —2,6 97,1
Jul 18,6 (1,8) 11. 7. Brod nad 8. 7. Kvilda-Perla, 115 (145) 31. 7. Lipnik nad 207,1 (96)
y Dyji Jezerni slat Becvou
34,8 -4.3
Srpen ’ ’ . 69,6
August 17,0 (0,8) 28.8. 18. 8. Kvilda-Perla, 41 (52) = 8 HomiLides 2257 (108)
Dobfichovice Jezerni slat
33,2 5,5
Zari ’ . ’ . 87,3
September 15,8 (3,1) 12:9' Husinec, 25.9. leda-, ’ 37 (70) 17 9. Chomutov 209,8 (138)
Rez Perla, Jezerni slat
5 27,0 83
Rijen 1. 10. Hradec ’ . 83,0
October A sl Kralové, Novy =110 il 9 i) 5.10. Lys4 hora R
Sl Perla, Jezerni slat
Hradec Kralové
Listopad 18,6 Ay ?8’911 B&l4
November 200 21. 11. Karvina U ik leda-} ] ) pod Pradédem, o (k)
Perla, Jezerni slat o
Filipovice
FEETED [ 5 o P Pl 27 (56) e s | sae (146)
December ’ ’ 10. 12. Husinec P y - e Blyp ’ ’
slaf Smédava
Rok
Year 8,7 (1,3) 634 (94) 1553,0 (98)

"V zavorce odchylka od dlouhodobého priméru 1961-1990 (In brackets, difference from the 1961-1990 long-term average)

2V zévorce procento dlouhodbého primeéru 1961-1990 (In brackets, percentage of the 1961-1990 long-term average)
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dnem byl 22. 1., kdy primérna denni teplota vzduchu
v CR byla -10,6 °C. V tento den byla na stanici Rokyt-
v CR-35,3 °C. Avéak ani ne za tyden se primérné den-
ni teploty pohybovaly kolem +5 °C a na stanici Dyjako-
vice bylo 28. 1. naméreno +14,3 °C.

V lednu a unoru se srazky vyskytovaly v nizSich polo-
hach vétSinou ve formé desté, na horach byly stfidavé.
Vydatnéjsi snézeni se vSak vyskytlo na vétSiné dzemi
na pfelomu Unora a bfezna a déle pak 8. bfezna, pfi-
¢emz zejména snézeni z 29. 2. pfineslo Cetné problémy
v dopravé i energetice. Sezonni maximum vysky sného-
vé pokryvky bylo naméfeno 9. 3. na Plechém, Rakouské
louce, okres Prachatice (142cm z automatického ¢idla)
a na Labské boudé (120 cm).

Zacatkem klimatologicky prvniho jarniho mésice, tedy
dubna, pronikl do stfedni Evropy na tuto dobu velmi tep-
ly vzduch od jihozapadu, a tak ve dnech 4. a 5. 4. tep-
lota na prevazné vétsiné stanic v CR prekrodila 20 °C.
Republikovy primér nejvyssi denni teploty 5. 4. byl 24,5
°C a nejvyssi teplota tohoto dne 27,3 °C byla naméfena
na stanici Karvina.

Naopak ve tfeti dubnové dekadé pronikal do stfedni Ev-
ropy studeny vzduch z vy$Sich zemépisnych Sifek, vy-
skytovaly se i snéhové srazky, a zejména od 25. do 30.
4. klesaly no¢ni teploty ¢asto pod bod mrazu. Nejstude-
loty v CR dosahl —2,3 °C, a na stanici Bfeznik bylo na-
méfeno —15,9 °C. Tento den rano namraza na trolejich
v Liberci na nékolik hodin zastavila tramvajovy provoz.
Cetné mrazy, které se ve tieti dubnové dekadé vysky-
tovaly, zpUsobily velké Skody zemédeélcim a ovocna-
fim. Pfizemni mraziky se vyskytovaly i v prvni poloviné
noéni teploty v CR byl jen kolem 3 °C, byly pfizemni
mraziky Cetné.

Naopak tfeti kvétnova dekada byla tepla a od 23. 5. se
vyskytovaly i velmi silné boufky. Ty byly doprovazeny
nejen pfivalovymi srazkami, ale ¢asto i vyskytem relativ-
né silného a déletrvajiciho krupobiti, které na fadé mist
vytvofilo i nékolik cm vysokou vrstvu krup a plsobilo ne-
malé Skody na vegetaci. Napf. 23. 5. kroupy zazname-
nalo 60 stanic CHMU.

Obdobi od €ervna do zafi 2016 Ize charakterizovat jako
teplotné nadnormalni, avSak srazky byly v jednotlivych
mésicich velmi rozdilné. Zatimco €erven, s primérnym
mésicnim Uhrnem srazek 82 mm, byl normalni (98 % nor-
malu srazek), ¢ervenec, s prumérnym thrnem 115mm,
byl nadnormalni (146 % normalu). Nasledovaly srazkové
podpriimérny srpen, s Ghrnem srazek v CR 41 mm (53 %
normalu,) a zafi, s Uhrnem 37mm (71 % normalu).

V kombinaci s velmi teplym z&fim s prdmérnou mésic-
ni teplotou 15,8 °C, coz bylo 3,0 °C nad normalem, se
v zaveru léta a zaCatkem podzimu projevil nedostatek
pldni vihkosti, coz vedlo i k narUstajicimu poctu pozara.
Velmi vyrazny deficit viahy byl zejména ve vychodnich
Cechéach a na jizni Moravé.

47

of Prachatice (142cm recorded by an automatic sensor)
and at Labsk& bouda (120 cm).

At the beginning of the climatologically first spring
month, i.e. April, what at that time was unusually warm
air flowed into Central Europe from the SW, and so on
4 and 5 April air temperature exceeded 20 °C at most
stations in the Czech Republic. The national average of
the highest daily temperatures on 5 April was 24.5 °C
and the highest temperature on that day, 27.3 °C, was
recorded at the Karvina station.

On the other hand, cold air flowed into Central Europe

from higher latitudes, with snowfall in some places, in
the third decade of April; mainly between 25 and 30
April night-time temperatures often dropped under the
freezing point. The coldest night was on 29 April when
the average of the lowest night-time temperatures was
—2.3 °C, with —15.9 °C recorded at the Bfeznik sta-
tion. On that day in the morning, icing on trolley wires
in Liberec brought tram services to a halt for several
hours. The frequent frosts occurring in the third dec-
ade of April caused heavy damage to farmers and fruit
growers. Ground frost persisted into mid-May; from 15
to 17 May, when the average of the lowest night-time
temperatures was only around 3 °C, numerous places
experienced ground frost.

But the third decade in May was warm and on 23 May
very heavy storms arrived, accompanied by torrential
rain and also, frequently, relatively strong and quite long
hail storms resulting in layers of hail several centime-
tres high in many places and considerable damage to
vegetation. For example, on 23 May, 60 CHMI stations
registered hail.

The period from June to September 2016 can be de-
scribed as above-normal in terms of temperature, but
precipitation considerably varied month to month. While
with its average monthly precipitation total of 82mm
June was normal (98% of normal precipitation), July was
above normal with an average total of 115mm (146% of
normal precipitation). August was subnormal, with pre-
cipitation totalling 41 mm (53% of the normal); Septem-
ber likewise, totalling 37 mm (71% of the normal).

The above, combined with a very warm September with
its average monthly temperature of 15.8 °C, which was
3.0 °C above the normal, caused a soil moisture deficit
in late summer and early autumn; an increased number
of fires was one of the results. In particular eastern Bo-
hemia and southern Moravia suffered from a significant
moisture deficit.

Very heavy storms accompanied by torrential rain, in
some places as much as over 100mm, hail and strong
gusts, hit the country when a cold front passed on 25
June. Heavy rainfall caused water in streams to swell,
in particular in the Otava and upper Vltava and in the
Berounka basin. Trees fell down, and cellars and many
places at low levels were flooded. People described the
storm that hit the Domazlice area at night as apoca-



Velmi silné bourky doprovazené pfivalovymi srazkami,
ojedinéle i nad 100mm, kroupami a silnym narazovym
vetrem se vyskytly pfi pfechodu zvinéné studené fronty
25. 6. Vlivem silnych srazek doslo k vzestupim hladin
zejména na Otaveé, horni Vitavé a v povodi Berounky.
DoSlo k popadani stromu, zatopeni sklepl a nize po-
lozenych mist. Apokalypsou nazyvali lidé bourku, ktera
zasahla v noci Domazlicko. Lijak zved! hladiny rybnikd,
voda protrhla jejich hraze a zatopila obce. Se zaplavami
bojovali lidé napiiklad v Hradisti, Kanicich, Uné&jovicich,
VSepadlech, Kolov¢i, Hlohové, Osvracing, obrovské
Skody nadélala velkd voda v Chocomysli. DalSi velmi
silné bourky, které zpUsobily ¢etna lokalni zatopeni, ale
i popadani stromd, se vyskytly na Moravée 31. 7. Bourky
se béhem léta vyskytovaly i v jinych dnech, jejich rozsah
a sila vSak nebyly takto extrémni.

Nejteplej§imi dny, kdy primér dennich maxim v CR
presahl 30 °C, byly od 23. az 25. 6, 11. 7. a 28. 8. Vel-
mi teplé dny byly i v prvni poloviné zafi, kdy po vétsinu
dnd pramér dennich maxim pfesahoval letnich 25 °C.
NejteplejSim dnem roku byl 11. 7. s teplotnim maximem
36,8 °C v Brodé nad Dyji a na stanici Dobfichovice, dale
pak 25. 6. se 36,2 °C na stanicich Husinec, Rez a Os-
trava, Poruba.

prechod do fijna. Rijen byl teplotn& normalni, srazko-
vé nadnormalni (64mm pfedstavuje 152% normalu)
a primérna délka sluneéniho svitu dosahla jen 49 ho-
din, coz je jen 40% normdalu. Pfitom se ve dnech 2. az
5. 10. pfi pfechodu tlakové nize a s ni spojené okluzni
fronty vyskytly vydatné az velmi vydatné srazky, nejvi-
ce za 24 hodin bylo naméfeno 5. 10. na Lysé hofe —
83mm. Na horach dést presel ve snézeni a napadla
prvni snéhova pokryvka zimni sezény 2016/2017. Nej-
vice snéhu napadlo na Lysé hofe (38 cm), dale na Lab-
ské boudé (30 cm), Seraku (21cm) a Luéni boudé
(20 cm). Snih se zde drzel az do poloviny fijna.

Listopad a prosinec byly teplotné normalni, srazkové
podnormalni. Hned na zacatku listopadu se v nékterych
oblastech vytvofilo nebezpeéné naledi. Napfiklad 3. 11.
bylo na mosté prfes Ohfi na dalnici D6 zaznamenano té-
mé&r 40 dopravnich nehod. V poloviné mésice uz v mra-
zovych kotlinach klesala teplota az ke —20 °C (-20,7 °C
15. 11. na Kvildé-Perle, Jezerni slati).

Prosinec uz byl prakticky zimnim mésicem. Hned na jeho
zadatku se vyskytlo intenzivni snéZeni na severu CR (1.
12. Lysa hora 28cm nového snéhu, Destné v Orlickych
horach 22¢cm, Serak a Ramzova v Jesenikach 20 cm).
Snézeni doprovéazel i silny narazovity vitr. Prosincové
maximum snéhové pokryvky 63 cm bylo dosazeno 3. 12.
na Lysé hofe. V dusledku zapornych hodnot teploty byly
nékteré toky ve vyssich polohach ovlivnény i tvorbou le-
dovych jevd. Chladny zacatek mésice byl kolem 10. 12.
prechodné vystfidan proudénim teplého vzduchu, maxi-
malni teplota ojedinéle pfesahla 13 °C. Ve dnech kolem
vanocnich svatkd na komunikacich pusobila problémy
ledovka, a to véetné dalnice D1.
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lyptic. The downpour swelled ponds, water broke their
dams and inundated villages. People fought floods in,
e.g., Hradisté, Kanice, Ung&jovice, V&epadly, Koloveg,
Hlohova, and Osvrac¢in and raging water caused enor-
mous damage in Chocomysl. Additional heavy storms
that caused numerous local inundations and broke trees
hit Moravia on 31 July. Summer storms also occurred
on other days but their scope and strength were not so
extreme.

The warmest days, on which the average of the daily
maximums in the Czech Republic exceeded 30 °C,
were from 23 to 25 June, 11 July and 28 August. The first
half of September also saw very warm days; on most of
those days the average of daily maximums exceeded 25
°C, i.e. the summer temperature. The warmest day of
the year was 11 July, when temperature peaked at 36.8
°C in Brod nad Dyji and at the Dobfichovice station, and
also 25 June with 36.2 °C at the Husinec, ReZ and Os-
trava-Poruba stations.

The transition from the warm and sunny September to
October was felt as an appreciable and sharp contrast.
October had normal temperatures and above-normal
precipitation (64 mm, which is 152% of the normal) and
the average sunshine duration was only 49 hours, i.e.
only 40% of the normal. In addition, from 2 to 5 October,
when a low with an occluding front was passing over
the country, abundant precipitation, including down-
pours, was falling. The largest 24-hour amount was re-
corded on the Lysa hora Mt., 83mm, 5 October. In the
hills, rain turned into snow and the first snow cover of
the 2016/2017 winter season accumulated. The largest
amount of snow fell on the Lysa hora Mt. (38 cm), at
Labska bouda (30 cm), on Serak (21cm) and at Luéni
bouda (20 cm). Snow stayed there until mid-October.

November and December offered normal tempera-
tures and subnormal precipitation. Dangerous black ice
formed in some areas in early November. For example,
on 3 November, almost 40 traffic accidents were regis-
tered on the bridge over the Ohife on the D6 Motorway.
By mid-November temperature had fallen to as low —20
°C (—20.7 °C at Kvilda-Perla, Jezerni slaf, on 15 No-
vember) in frost hollows.

December was a true winter month indeed. Intensive
snowfall in the northern parts of the country arrived at
the very beginning of December (1 December: Lysa
hora, 28cm of new snow, Destné in Orlické hory 22cm,
Serak and Ramzova in Jeseniky 20 cm). Strong gusts
accompanied snowfall. The December maximum snow
cover, 63cm, was recorded on 3 December on the Lysa
hora Mt. Sub-zero temperatures also resulted in ice phe-
nomena on some streams at higher elevations. Around
10 December, the cold beginning of the month was re-
placed with warm air flows with the maximum tempera-
tures occasionally exceeding 13 °C. On the days around
the Christmas holidays glazed frost caused problems on
roads, including the D1 Motorway.



HYDROLOGICKA SITUACE V ROCE 2016
HYDROLOGICAL SITUATION IN 2016

Primérny srazkovy hrn pozorovany na tzemi Ceské
republiky v roce 2016 byl blizky dlouhodobému nor-
malu — dosahl 637 mm, coz odpovida 95% normalu
za obdobi 1981-2010. Vyskytly se vSak vyznamné
regionalni rozdily, kdyz v Kralovehradeckém kraji na-
padlo pouze 75% normalu, v Pardubickém kraji 80 %
normalni hodnoty, a naopak v Usteckém kraji az 107 %.
Uvedené rozdily se pak projevily i v odtocich a stavu
podzemnich vod.

Zima 2015-2016 byla tfetim zimnim obdobim v fadé,
kdy se vytvorily jen malé zasoby snéhu, které navic za-
Caly odtavat velmi ¢asné, jiz na prelomu ledna a Uno-
ra. Pfesto v dlusledku tani a desfovych srazek doslo
k doCGasnému preruseni stavu sucha, ktery zejména
na severu Moravy a ve Slezsku pretrvaval z roku 2015.
Pfesto byla prvni polovina roku charakteristicka pra-
vé doznivanim hydrologického sucha z roku 2015, ze-
jména pak v povodi Odry. Primérné mésic¢ni pratoky,
s vyjimkou Unora, byly v prvnich Sesti mésicich roku
u v8ech zavérovych profild podprimérné, a to misty
i velmi vyrazné.

K mirnému zlepS$eni situace doslo az v letnich mési-
cich, kdy v disledku prevazné lokalnich bourkovych

Average total precipitation observed in the Czech
Republic in 2016 was close to the long-term normal
as it amounted to 634 mm, i.e. 94% of the normal for
1981-2010. However, there were significant regional
differences: in the Hradec Kralové Region precipitation
totalled 74% of the normal, in the Pardubice Region it
was 80% of the normal, and in the Ustecky Region it
was up to 106%. These differences were also reflected
in runoff and in groundwater levels.

The 2015/16 winter was the third winter season in a row
when only small snow reserves accumulated; in addi-
tion, they started to melt away very early, at the end
of January and beginning of February. Nevertheless,
snow melting and rainfall caused a temporary break in
the drought situation, which had been persisting (in par-
ticular in northern Moravia and in Silesia) since 2015. In
spite of that, the first half of the year was marked by the
lingering of the hydrological drought from 2015, mainly
in the Odra basin. Average monthly discharges were
subnormal at all closing sites, at some of them very
much below the normal, for the first six months of the
year with the exception of February.

The situation improved slightly only in summer when
storm events, mostly local, helped to increase water

Velmi velka vydatnost

Zvétsena vydatnost

Normaini neba mimé zvétdena vydatnost
Normalni neba mimé zmensena vydatnost
Zmensena vydatnost
Velmi maléa vydatnost

EEEfEN

Stav hladiny podzemni vody v pramenech, 2016.
Groundwater table in springs, 2016.



udalosti dochazelo k postupnému zvySovani vodnosti
ve vétsiné povodi, vyjimkou zlstalo pfedev§im horni
Labe a jeho pfitoky. Na konci ¢ervna doslo ke vze-
stupim zejména v povodi Vitavy, kde byly dosazeny
az urovné 2. SPA. V Cervenci srazky zasahly zejmé-
na oblast Jizerskych hor a vyvolaly vzestupy az na 3.
SPA na Jizefe a Smédé. V srpnu pak srazky vyvolaly
vzestupy az na Uroven 2. SPA v povodi Becvy, hladina
Brumovky v povodi Vlary pak po srdzkach stoupla az
na uroven 3. SPA. V poloviné zafi srazky zvedly ojedi-
néle hladiny na 1. az 2. SPA, ale i pfes podobné lokalni
zvys$eni vodnich stavli do konce roku dochazelo k cel-
kovému postupnému snizovani vodnosti. Z hydrologic-
kého hlediska tak rok 2016 byl celkové podprimérny,
a to ve v8ech hlavnich sledovanych povodich.

Z hlediska sucha pak v pribéhu celé vegetaéni sezony
zlistavala situace nejkritiétéjsi ve vychodnich Cechach,
kde toky v povodi horniho Labe, Orlice aj. vykazovaly
dlouhodobé pratoky pod drovni Q,,, tedy stav sucha,
a podobné stav podzemnich vod v této oblasti zUstaval
na hodnotach hodnocenych jako silné & mimofadné
sucho. Na ostatnim Gzemi byla situace z hlediska hyd-
rologického sucha méné vyrazna jak z hlediska trvani,
tak ploSného rozsahu jeho projevu, ke konci roku se
vSak situace zejména z pohledu podzemnich vod po-
stupné zhorSovala a na konci roku 2016 se stav sucha
rozsifil na celé povodi Labe nad soutokem s Vltavou,
celé povodi Moravy a Dyije, s vyjimkou Svratky, a také
na horni Vitavu a Otavu.
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B Velmi vysoka hladina

m Zvysena hladina

Normalni neba mirné zvy$ena hladina
MNormaini nebo mimé sniZend hiadina
Snizend hladina
\elmi nizka hladina

content gradually in most basins; primarily the upper
Labe and its tributaries remained an exception. Late
June saw rising water levels, mainly in the Vitava basin
where the second degree of flood alarm was reached.
In July, rain fell mainly in the Jizerské hory Mts., caus-
ing water swelling to the third degree of flood alarm
on the Jizera and Sméda. In August, rainfall brought
water levels to the second degree of flood alarm in the
Becva basin, while levels in the Brumovka in the Vlara
basin rose to the third degree. In mid-September, rain-
fall raised water levels to the first to second degree in
some places, but despite similar local water swellings
until the end of the year, water content was gradually
shrinking overall. From the hydrological perspective,
2016 was below average on the whole in all main ba-
sins under review.

In terms of drought, throughout the vegetation season
the situation stayed the most critical in eastern Bohe-
mia where discharges in streams in the upper Labe,
Orlice and other basins remained below Q. for long
periods of time, i.e. suffered drought; likewise, ground-
water in that area stayed at levels viewed as strong or
extreme drought. In the remaining parts of the country
the hydrological drought situation was less severe in
terms of both duration and extent of its manifestations,
but towards the end of the year the situation gradually
deteriorated, in particular as regards groundwater, and
by the end of 2016 drought had expanded to include
the whole Labe basin upstream of the Labe and Vlitava
confluence, the entire Morava and Dyje basins, except
for Svratka, and also the upper Vitava and Otava.



KVALITA OVZDUSI V ROCE 2016
AIR QUALITY IN 2016

Cesky hydrometeorologicky Ustav, jako Ministerstvem
Zivotniho prostfedi CR povéfena instituce, v souladu
s platnou legislativou sledoval a provadél hodnoceni
kvality ovzdusi na Gzemi CR.

Pribézné hodnoceni vychazi zatim z neverifikovanych
(daji naméfenych na automatizovanych méficich sta-
nicich Statni sité imisniho monitoringu. Verifikované
koncentrace naméfené na stanicich AIM, koncentrace
namérfené na manudlnich stanicich a koncentrace ostat-
nich Skodlivin, pro které legislativa ur€uje imisni limity
a které jsou méfené na manualnich stanicich (tézké
kovy, benzo[a]pyren a benzen), budou vyhodnoceny
v ramci tabelarni a grafické rogenky CHMU, které vyjdou
béhem jara, resp. léta 2017.

V roce 2016 byl maximalni povoleny pocet prekroeni
hodnoty denniho imisniho limitu PM,; 50 pg.m=2 pfekro-

Being the institution authorised by the Czech Ministry of
the Environment, the CHMI monitored and evaluated air
quality in the Czech Republic in compliance with appli-
cable legislation.

The interim evaluation is based on as yet unverified
data gathered from automated measuring stations in the
National Air Pollution Network (SIS). Verified concentra-
tions measured at AIM stations, concentrations which
are measured at hand-operated stations and concentra-
tions of other pollutants for which legislation lays down
ambient air pollution limits and which are measured at
hand-operated stations (benzo[a]pyrene, heavy metals
and benzene), will be evaluated in the CHMI yearbook,
produced in tabular and graphic forms, which will appear
in spring and summer of 2017.

In 2016, the maximum permissible number of exceed-
ances of the 50 pg.m=daily air pollution limit value for

znecistujici latky
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Areas with exceeded air pollution limits applicable to health protection, for certain groups of substances.




¢en na 19% stanic AIM (tj. 21 ze 112 stanic), pro které
jsou k dispozici Udaje o prekroceni hodnoty imisniho
limitu v kazdém mésici roku 2016. NejvySSi pocet pre-
kro€eni byl zaznamenan na stanicich aglomerace Os-
trava/Karvind/Frydek-Mistek (O/K/F-M). Imisni limit byl
prekro€en i na nékterych stanicich v kraji Olomouckém,
Usteckém, Moravskoslezském bez aglomerace O/K/F-
-M a v aglomeraci Brno. Na poctu prekro¢eni hodnoty
imisniho limitu se nejvice podilel leden (téméf z 34%
v priméru pro vSechny stanice). Nejvy$Si pocet pre-
kroeni byl zaznamenan na lokalité Ostrava-Radvanice
(2U Ostrava), a to 89.

Ro¢ni imisni limit ¢astic PM,; (40 pg.m=) byl pfekro-
¢en pouze na jedné z celkového poctu 112 stanic AIM
s dostate¢nym poctem dat pro hodnoceni (Ostrava-Ra-
dvanice ZU). Jedna se o stanici na (izemi aglomerace
O/K/F-M.

Rocni imisni limit astic PM, . (25 pg.m=) byl v roce 2016
prekrocen na deviti z celkového poctu 69 stanic AIM
s dostateCnym poctem dat pro hodnoceni.

V trojleti 20142016 byl imisni limit O, pfekro¢en na 27 %
stanic AIM (tj. 17 z 62 stanic s dostateCnym poctem dat
pro hodnoceni). V 9 pfipadech se jedna o venkovské
stanice (Stitna nad VIafi, Polom, Rudolice v Horach,
Krkono$e-Rychory, Cervena hora, Snéznik, Beroun-
-Certovy schody, Mikulov-Sedlec a Kosetice), v sedmi
pfipadech o méstské a pfedméstské (Praha 6-Suchdol,
Ostrava Radvanice OZO, Praha 4-Libu$, Brno-Tufany,
Teplice, Ostrava-Fifejdy a Praha 5-Stodllky) a v jed-
nom pfipadé o primyslovou (Ostrava-Marianské hory).
Za hodnocené obdobi 2014—2016 se na celkovém po-
¢tu prekro¢eni hodnoty imisniho limitu maximalni denni
8hodinové koncentrace O, nejvice podilel rok 2015.

Hodnota hodinového imisniho limitu SO, (350 ug.m=)
smi byt na daném misté (méfici stanici) pfekro¢ena ma-
ximalné 24x za kalendarni rok. V roce 2016 doSlo k jed-
nomu prekroCeni hodnoty hodinového imisniho limitu
S0, na lokalite¢ Lom. Na uvedene stanici Ize pfedpo-
kladat ovlivnéni z PodkruSnohorské panve. Maximalni
povoleny pocet pfekroCeni hodinového imisniho limitu
SO, nebyl v roce 2016 na uzemi Ceské republiky do-
sazen na zadné stanici. V roce 2016 doSlo k jednomu
prekroCeni hodnoty hodinového imisniho limitu SO,, a to
na stanici Lom. Na této stanici doSlo zaroven k jednomu
pfekroCeni hodnoty denniho imisniho limitu SO, (125
pg.m=, maximalni povoleny pocet tfi pfekroceni za rok).

K pfekroceni rocniho imisniho limitu NO, (40 ug.m=)
dochazi pouze na omezeném poctu stanic, a to na do-
pravné exponovanych lokalitdch aglomeraci a velkych
mést. Z celkového poctu 114 lokalit, kde byl v roce 2016
monitorovan oxid dusicity, doSlo k prekro¢eni roéniho
imisniho limitu na &tyfech z nich. VSechny stanice jsou
klasifikovany jako dopravni méstské, jedna dokonce
jako dopravni hot spot. Slo o stanice Praha 2 — Legerova
(hot spot), Praha 5 — Smichov, Brno-Uvoz a Brno-Sva-
toplukova. Na stanici Praha 5 — Smichov byly zazname-
nany dvé prekroceni hodnoty hodinového imisniho limi-
tu (200 pg.m=3). K jednomu prekroceni doslo na stanici
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PM,, was exceeded at 19% of the AIM stations (i.e. 21
out of 112 stations), for which data on exceeded air pol-
lution limit values in each month of 2016 is available.
The largest number of exceedances was registered at
the stations in the Ostrava/Karvind/Frydek-Mistek (O/K/
F-M) agglomeration. The air pollution limit value was
also exceeded at some stations in the Olomouc Region,
the Ustecky Region and the Moravian-Silesian Region
(excluding the O/K/F-M agglomeration) and in the Brno
agglomeration. January saw the largest number of ex-
ceedances of air pollution limit values (almost 34% on
average for all stations). The largest number of exceed-
ances, 89, was recorded at Ostrava-Radvanice (Ostrava
Health Institute).

The one-year air pollution limit value for PM, (40 pg.m=)
was exceeded only at one of the 112 AIM stations with
a sufficient amount of data for evaluation (Health Insti-
tute in Ostrava-Radvanice). This station is located in the
O/K/F-M agglomeration.

In 2016, the one-year air pollution limit value for PM,
(25 pg.m2) was exceeded at nine of the 69 AIM stations
with sufficient data for evaluation.

Between 2014 and 2016, the O, limit value was exceed-
ed at 27% of the AIM stations (i.e. 17 of the 62 sta-
tions with sufficient data for evaluation). They included
nine rural stations (étitné nad VIafi, Polom, Rudolice
v Horach, Krkonos$e-Rychory, Cervena hora, Snéznik,
Beroun-Certovy schody, Mikulov-Sedlec and Kosetice),
seven urban and sunurban stations (Praha 6-Suchdol,
Ostrava Radvanice OZO, Praha 4-Libu$, Brno-Tufany,
Teplice, Ostrava-Fifejdy and Praha 5-Stodulky) and one
industrial station (Ostrava-Marianské hory). In the period
under review, 2014—2016, 2015 saw the largest share of
the total number of exceedances of the air pollution limit
value for the maximum daily eight-hour O, concentra-
tion.

The hourly air pollution limit value for SO, (350 pg.m)
can be exceeded at the respective site (measuring sta-
tion) 24 times per calendar year at most. In 2016, the
hourly SO, limit value was exceeded once, at the Lom
site. The influence of the PodkruSnohorska Basin can be
expected at this station. The maximum permissible num-
ber of exceedances of the hourly SO, limit value was not
reached at any Czech station in 2016. In 2016, the hour-
ly SO, limit value was exceeded once, at the Lom site.
This station also registered one exceedance of the daily
air pollution limit for SO, (125 pg.m3; can be exceeded
three times per year at most).

The one-year air pollution limit value for NO, (40 pg.m™)
is only exceeded at a limited number of stations on sites
exposed to transport in agglomerations and large cities.
Of the total number of 114 sites where nitrogen dioxide
was monitored in 2016, the one-year air pollution limit
value was exceeded at four sites. All of these stations
are categorised as urban transport sites, one of them
even as a hot spot. They were the Praha 2 Legerova site
(the hot spot), the Praha 5 — Smichov site, the Brno—
Uvoz site and the Brno Svatoplukova site. The Praha 5
— Smichov site registered two exceedances of the hour-
ly air pollution limit (200 pg.m=%). One exceedance was
registered at the Plzen—Slovany station and one at the



Plzen-Slovany a Praha 2 — Legerova. Nicméné hodnota
limitu nebyla pfekroCena vicekrat, nez je povoleny po-
Cet za rok (18x); k pfekro€eni hodinového imisniho limitu
NO, tedy nedoslo na zadné méfici stanici.

K prekro¢eni imisniho limitu CO (maximalni denni
8hodinovy primér 10 000 pg.m=) nedoslo v roce 2016
na zadné méfici stanici.

V roce 2016 bylo vyhlaSeno 5 smogovych situaci z dd-
vodu vysokych koncentraci suspendovanych Castic
PM,; v celkové délce trvani 387 h (16 dni). NejCasteji
byly smogové situace vyhlaSovany v aglomeraci O/K/F-
-M bez Tfinecka (2x, celkem 297 h). Dale byla smogo-
va situace vyhld8ena v Olomouckém a Plzeriském kraji
a na Tfinecku. Regulace nebyla vyhlasena v zadné ob-
lasti SVRS.

Pfestoze v prdbéhu roku doslo na nékterych stanicich
SVRS k prekro¢eni prahovych hodnot pro oxid dusicity
NO,, oxid sificity SO, a troposféricky ozon O,, nebyly
splnény dal$i podminky pro vyhlaseni smogové situace
ani regulace (varovani) a nedoslo tedy k jejich vyhlaseni.

53

Praha 2 Legerova station. Nevertheless, the limit was
not exceeded more times than the permissible number
per year (18 times); the hourly limit value for NO, was
therefore not exceeded at any measuring station.

No measuring station registered an exceeded air pol-
lution limit value for CO (the maximum daily eight-hour
average of 10,000 pg.m=) in 2016.

In 2016, five smog situations were declared due to high
concentrations of suspended PM,; with an overall dura-
tion of 387 hours (16 days). Smog situations were most
frequently declared in the O/K/F-M agglomeration ex-
cluding the Tfinec area (two times, 297 hours in total).
Smog situations were also declared in the Olomouc Re-
gion and the Plzen Region and in the Tfinec area. Smog
control was not declared in any of the SVRS areas.

Although the threshold values for NO,, SO, and tropo-
spheric ozone O, were exceeded at some SVRS sta-
tions during the year, the other conditions for declaring
a smog situation and smog control (warning) were not
met and they were therefore not declared.

koncentrace [pg.m-3]
concentration [ug.m-3]

0 <10 4.2 %

>10-17 62.0%
[ 1>17-20 245%
[ >20-25 73 %
H - 2530 1.3 %

l - 30 0.7 %




VYZNAMNE AKTIVITY USTAVU V ROCE 2016
THE CHMI'S MAJOR ACHIEVEMENTS IN 2016

PRODLOUZENI PREDPOVEDNI DOBY
MODELU ALADINZ54 HNA 72 H

Na konci ledna 2016 byla prodlouzena predpovédni
doba modelu ALADIN z 54 h na 72 h. DoSlo tak k pod-
statnému nardstu provoznich produktll modelu, které
jsou k dispozici pfedpovédnim pracovistim. Prodlouze-
na predpovéd ve vysokém rozliSeni napomaha lepsi na-
vaznosti mezi kratkodobou a stfednédobou predpovédi
a je pozadovana uzivateli modelu mimo CHMU.

PREMISTENIi PRACOVISTE ODBORU
LETECKE METEOROLOGIE NA LETI-
STI OSTRAVA-MOSNOV

Vyznamnym Ukolem roku 2016 bylo pfemisténi pracovi-
§té Odboru letecké meteorologie (OLM) na letisti Ostra-
va-Mosnov do nové Fidici véze RLP CR, s. p. Probé&hlo
v kvétnu, s planovanym preruSenim poskytovani sluzeb.
Vzniklé problémy byly operativné odstranény. Nésledo-
valo tispé&$né vyhodnoceni celé akce za pFitomnosti RLP
CR, s. p. a externi audit ze strany Utadu pro civilni le-
tectvi. Béhem téchto kontrol nebyly zjistény nedostatky
a meteorologové OLM pfemisténim do nové budovy zis-
kali adekvatni prostfedi pro vykon odbornych éinnosti.

ODVOZOVANIi N-LETYCH PRUTOKU
NA NEPOZOROVANYCH POVODICH

\ prgjbéhu roku byl feSen jednolety vyzkumny projekt
TA CR TB050MZP018 ,Odvozovani N-letych prdtoku
na nepozorovanych povodich“. Jeho cilem bylo zpfes-

ALADIN MODELS LEAD TIME WAS
EXTENDED FROM 54 TO 72 HOURS

At the end of January 2016, the ALADIN model’s lead
time was extended from 54 to 72 hours. The move has
resulted in a considerable increase in the number of the
model’'s operating products that are available to fore-
casting offices. The extended high-resolution forecast
improves the continuity between nowcasts and medi-
um-term forecasts and is required by model users out-
side the CHMI.

RELOCATING THE AERONAUTICAL
METEOROLOGICAL SECTION’S OS-
TRAVA-MOSNOV AIRPORT OFFICES

A major task for 2016 was relocating the Aeronautical
Meteorological Section’s Ostrava-Mosnov airport offices
to a new control tower of RLP CR, s.p. (RLP). Relocation
was accomplished in May, with a planned interruption in
its services. The problems that emerged were flexibly
remedied. A successful evaluation of the whole exercise
in the presence of RLP and an external audit by Civil
Aviation Authority followed. These checks did not uncov-
er any deficiencies and the relocation to the new building
has provided the Aeronautical Meteorological Section’s
meteorologists with adequate environment for their spe-
cialist operations.

DERIVING N-YEAR DISCHARGES IN
BASINS THAT ARE NOT MONITORED

The Deriving N-year Discharges in Basins That Are Not
Monitored one-year TA CR TB050MZP018 research pro-

Meteorologicka zahradka na letisti
Ostrava-Mosnov.

A meteorological compound (‘gar-
den’) at the Ostrava-Mosnov airport.



néni metodickych postupl na odvozeni N-letych pritokd
na nepozorovanych povodich na zakladé vyuziti rGznych
statistickych metod a dat. Reseni spogivalo v regionali-
zaci pomerd Q,/Q,,, na zékladé fyzicko-geografickych
charakteristik Uzemi a nasledném vybéru nejvhodné;si-
ho regresniho vztahu. Na zakladé vysledk( analyzy bylo
doporuceno pouzivat metodu zalozenou na Indexu ex-
tremity jako zakladni metodu pro odhad Q,,. Projekt byl
v prosinci roku 2016 Uspésné oponovan a byla zpraco-
vana certifikovana metodika, ktera se postupné promita
do internich metodickych postupli v oblasti zpracovani
hydrologickych posudk( a studii.

MONITORING KVALITY OVZDUSI
V RAMCI SPECIFICKEHO CILE 231
OPERACNIHO PROGRAMU ZIVOTNI-
HO PROSTREDI

V roce 2016 odstartovalo méfeni této zakazky MZP.
Prvni etapa méreni (benzo[a]pyren, tézké kovy a pras-
ny aerosol frakci PM,; a PM, ) byla realizovana koncem
roku 2016 na osmi lokalitach CR. Lokality byly uréeny
na zakladé metodiky pro zafazovani obci a dat o pri-
béhu vymeén kotl( ze specifického cile 2.1 obdrzenych
z jednotlivych kraju. Z kazdé kategorie definované touto
metodikou byla vybrana jedna obec. Méfeni se prova-
di ve dvou topnych sezonéch: v topné sezoné 2016/17
a na konci programového obdobi OPZP po instalaci
v8ech zdroju tepla pofizenych z dotaci ze specifického
cile 2.1 (nejpozdéji v sezoné 2022/23).

IDENTIFIKACE ZDROJU TEZKYCH
KOVU V TANVALDU

V roce 2016 probéhla prvni a druha etapa interniho
projektu, ktery vychazi z potfeby podrobnéji zmapovat
koncentrace Cd a dalSich t&zkych kov( na Tanvaldsku
a lokalizovat jejich plivodce. Odbérova zafizeni, pofize-
na pro identifikaci zdrojl, byla pouzita k detailnéjSimu
proméfeni této oblasti. Data poslouzi k vyzkou$eni ap-
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Navstéva stanice v Hrivicich byla
soucasti 4. kontrolniho dne projek-
tu Monitoring kvality ovzdusi v ram-
ci specifického cile 2.1 Operacniho
programu Zivotniho prostredi.

Visit to the Hrivice station was part of

the 4th review day of the Air Quality
Monitoring under Apecific Objective

2.1 of Operational Programme Envi-
ronment Project.

ject was carried out during 2016. Its purpose was to clar-
ify the methodological procedures for deriving N-year
discharges in basins outside monitoring systems, using
various statistical methods and data. The solution con-
sisted in a regionalisation of Q,/Q,, on the basis of the
physical geography characteristics of the area and the
subsequent choice of the most fitting regression rela-
tionship. Relying on the analysis, it was recommended
to use the method based on the extremity index as the
fundamental method for estimating Q,,,. In December
2016, the project successfully passed a peer review and
a certified methodology has been developed; it is now
being gradually reflected in the internal methodologies
for preparing hydrological expert opinions and studies.

AIR QUALITY MONITORING UNDER
SPECIFIC OBJECTIVE 2.1 OF OPER-
ATIONAL PROGRAMME ENVIRON-
MENT

Measurements under this contract with the Ministry of
the Environment were started in 2016. The first stage of
measurements (benzo[a]pyrene, heavy metals and PM,
and PM, ) was carried out on eight sites in the Czech
Republic in late 2016. The sites were picked using the
methodology for the inclusion of municipalities and the
data on the replacement of boilers under specific ob-
jective 2.1, received from the Regions. One municipality
was selected from each category defined by this meth-
odology. The measurements are taken in two heating
seasons: the 2016/17 heating season and at the end of
the OPE programming period following the installation of
all heat sources subsidised under specific objective 2.1
(in the 2022/23 season at the latest).

IDENTIFICATION OF HEAVY METAL
SOURCES IN TANVALD

2016 saw the first and second stages of this internal pro-
ject, which responds to the need to gain more detailed
knowledge of the levels of Cd and other heavy metals
in the Tanvald area and to locate their producers. The



likace metody PMF pro identifikaci zdroju. Vysledky tak
budou moci dokreslit situaci v oblasti, budou vyuZzity pfi
tvorbé map. Po ukonceni projektu bude zpracovana za-
vére€na zprava.

SIRENIi .. ZNECISTUJICICH | LATEK
OVZDUSIi V OKOLi DOPRAVNICH KO-
MUNIKACI

V roce 2016 byla realizovana vétsi ¢ast tohoto interniho
projektu. Cilem je zméfit a posoudit mozny vliv prazské-
ho okruhu (SOKP) na kvalitu ovzdusi v okoli komunika-
ce a na pozadovych lokalitdch obci, které se do projektu
zapojily — Modletice, Herink a Dobfejovice. Dal§im za-
mérem projektu je i zobecnit ziskané poznatky o Sifeni
znecisténi v okoli komunikaci. Méfeni je rozplanovano
do ¢tyf kampani pro jednotliva roéni obdobi — jarni, letni
a podzimni kamparn probéhla v roce 2016. Po ukon&eni
projektu bude zpracovana zavére€na zprava.

VYUZITi SPECIALNi METEOROLOQ-
GICKE TECHNIKY NA OBSERVATORI
TUSIMICE

V prabéhu roku 2016 byl na Observatofi TuSimice v pl-
ném rozsahu uveden do provozu komplex pro specialni
mérfeni, sklddajici se ze systému SODAR/RASS, lase-
rového ceilometru a meteorologického stozaru. Vyhod-
noceni datovych souborl z tohoto komplexu umoznuje
sledovat ¢asové zmény mezni vrstvy ovzdusi ve velkém
Casovém rozliSeni a lépe interpretovat vazby mezi zme-
nami rozptylovych podminek a koncentracemi znecistu-
jicich latek.
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sampling devices procured for identifying these sources
were used for more detailed measurements in the area.
The data will help to test the PMF method for source
identification. Thus, the results will help to illustrate the
situation in the area more accurately and will be used for
map compilation. A final report will be prepared following
project conclusion.

SPREADING OF AIR POLLUTANTS
ALONG ROADS

The larger part of this internal project was carried out
in 2016. The purpose is to measure and assess the po-
tential impact of the Prague Orbital Road (SOKP) on air
quality along this road and on the background sites in
the municipalities that have joined the project: Modlet-
ice, Herink and Dobrejovice. Another purpose is to gen-
eralise the findings of pollution spreading along roads.
Measurements are scheduled in four campaigns for
each of the seasons; the spring, summer and autumn
campaigns took place in 2016. A final report will be pre-
pared following project conclusion.

USE OF SPECIAL METEOROLOGICAL
EQUIPMENT AT THE TUSIMICE OB-
SERVATORY

A complex for special measurements, comprising a SO-
DAR/RASS system, a laser ceilometer and a meteoro-
logical mast was put into full operation at the TuSimice
Observatory in 2016. Sets of data from this complex help
to monitor variations in the boundary layer in a very fine
time resolution and better interpret the links between
changes in dispersion conditions and pollutant concen-
trations.

00 ol o 03 04 05 06 o7
Time-Height-Indicator 10'-Averages : RASS Temperature (RT)
0BS Tusimice
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Casové zmény rozloZeni teploty
vzduchu s vyskou na Observatori
Tusimice v nocnich a dopolednich
hodinach, mérené systemem SO-
DAR/RASS. Cernou carou je vy-
znaCena vysSka smésovaci vrstvy,
zjistena ze zaznamu ceilometru.

Time-related changes in the ver-
tical air temperature profile at the
TuSimice observatory at night and
before noon, measured by the SO-
DAR/RASS system. The black line
denotes the height of the mixing
layer, found from the ceilometer re-
cording.



Cesky hydrometeorologicky Gstav dosahl v roce 2016
zlepSeného hospodarského vysledku ve vysi 6 676 tis.
K¢. Celkové vynosy roku 2016 Cinily 738 057 tis. K¢,
z toho trzby a ostatni vynosy celkem 175 973 tis. KE. Na-
klady celkem za rok 2016 dosahly 731 381 tis. KE. Cel-
kové naklady Ustavu jsou pfevazné rozlozeny mezi Ctyfi
polozky (viz. graf — rozbor nakladu), tj. mzdy — 38,75 %,
sluzby — 20,28 %, odpisy hmotného a nehmotného in-
vestitniho majetku — 16,70 % a naklady na sociélni
a zdravotni pojisténi — 12,52 %.

V roce 2016 mél CHMU 693 zaméstnanc(i. Na celkovém
poctu zaméstnancl z hlediska vzdélani se nejvice po-
dileli zaméstnanci s vysokoskolskym vzdélanim — 425,
stfedni vzdélani mélo 252 zaméstnancl. Nejpocetnéjsi
skupinu tvofili zameéstnanci ve véku mezi 45 a 54 lety,
coz bylo celkem 195 zaméstnancd. Ve sménnych pro-
vozech pracovalo 228 zaméstnancl. Primérna meésiéni
mzda €inila 29 457 K¢.

Dlouhodoby majetek mél ke 31. 12. 2016 hodnotu
1 668 880 tis. V roce 2016 byly realizovany investi¢ni
akce za celkem 81 243 tis. K&, z toho 67 352 tis. K&
bylo vydano z vlastnich prostfedkti CHMU a 13 891 tis.
z program ROZVOJ, ADAPT a SMOK; z toho ROZVOJ
1 316 tis. K&, ADAPT 1 689 tis. KE a SMOK 10 886 tis.
K¢. Na strojni investice pfipadlo 12 337 tis. K¢, na vypo-
Cetni techniku 6 432 tis. K¢, z toho na software 1 784
tis. K&, dale na stavebni investice 48 583 tis. K&, z toho
na projektova dokumentace Cinila 1 131 tis. K¢.

stavebnich investic — rekonstrukce objektu OBS KoSe-
tice (akce Zména dispozic objektu) stala 9 569 tis. K¢.
Rovnéz probéhla rekonstrukce OBS Dukovany ve vySi
3 538 tis. K& Na Churéanové bylo zrekonstruovano oplo-
ceni v celkové hodnoté 542 tis. KE. Na poboéce v Os-
travé bylo zrekonstruovano schodisté v cené 473 tis.
KE. V Brné byla provedena Uprava technické knihovny
za 104 tis. KE. V Komoranech byl zrekonstruovan topny
kanal za 9 903 tis. K&, dale vybudovan chodnik od za-
stavky autobusu MHD na pozemku CHMU v hodnoté
132 tis. K& a na OBS Libu$ byla provedena kompletni
rekonstrukce elektrorozvodl za 6 742 tis. K&. V pusob-
nosti pobocky Usti nad Labem byly zrekonstruovany vrty
— 12 kusU v celkové hodnoté 596 tis. K& a v pusobnosti
pobocky Brno 17 vrtdl v hodnoté 967 tis. KE. Z vodomér-
nych stanic probéhly napf. rekonstrukce na Gzemi po-
boéky Plzef, a to Slapany za 972 tis. K& a Tasnovice
za 261 tis. K¢.

V oblasti strojnich investic byl pro OBS Libu$ zakoupen
novy dieselagregat za ¢astku 1 362 tis. K¢, pro cely Ustav
byla pofizena auta v hodnoté 2 526 tis. K& Na OBS Tu-
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In 2016, the Czech Hydrometeorological Institute gener-
ated an improved result of CZK 6,676,000. Total revenue
amounted to CZK 738,057,000, of which sales and other
revenue amounted to CZK 175,973,000 in 2016. In 2016,
costs totalled CZK 731,381,000. The Institute’s overall
costs are largely allocated to four items (see the chart,
cost analysis), i.e. wages, 38.75%; services, 20.28%;
tangible and intangible fixed asset depreciation and am-
ortisation, 16.70%; and social security and health insur-
ance costs, 12.52%.

The CHMI had 693 employees in 2016, of whom 425
with tertiary education and 252 with secondary educa-
tion. Employees aged 45 to 54 were the most numerous
group, i.e. 195 employees; 228 employees worked in
shift operations. Average monthly wages amounted to
CZK 29,457.

The CHMI'’s fixed assets were valued CZK 1,668,880,000
as at 31 December 2016. In 2016, the Institute carried out
capital projects for CZK 81,243,000, of which projects for
CZK 67,352,000 using its own funds and those for CZK
13,891,000 funded under the ROZVOJ, ADAPT and
SMOK programmes: under ROZVOJ, CZK 1,316,000,
under ADAPT, CZK 1,689,000, and under SMOK, CZK
10,886,000. Capital expenditure on machinery amount-
ed to CZK 12,337,000 and on information technology to
CZK 6,432,000, of which CZK 1,784,000 on software;
capital expenditure on construction amounted to CZK
48,583,000, of which CZK 1,131,000 on design docu-
ments.

The most important capital projects in 2016 include the
following: capital expenditure on construction: refurbish-
ment of the KoSetice observatory building (change of the
layout), CZK 9,569,000; refurbishment of the Dukovany
observatory, CZK 3,538,000. At Churanov, fencing was
renovated, CZK 542,000; at the Ostrava Regional Of-
fice, the staircase was repaired, CZK 473,000. In Brno,
the technical library was altered for CZK 104,000. In
Komofrany, the heating line was refurbished for CZK
9,903,000 and pavement from a bus stop on the CHMI's
land was built for CZK 132,000; at the Libu$ observatory,
electrical distributions were replaced for CZK 6,742,000.
Within the area covered by the Usti nad Labem Region-
al Office, 12 boreholes were retrofitted for CZK 596,000
and within the area served by the Brno Regional Office
17 boreholes were retrofitted for CZK 967,000. As re-
gards water gauging stations, renovation took place in,
for example, the Plzeii Regional Office’s area, at Slapa-
ny for CZK 972,000 and at Tasnovice for CZK 261,000.

Capital expenditure on machinery: for the Libu$ obser-
vatory, a new diesel unit was bought for CZK 1,362,000;
cars were bought for the whole Institute for CZK
2,526,000. At the TuSimice observatory, a heat pump
was installed for CZK 515,000 and a mowing tractor was
bought for the Temelin observatory for CZK 100,000.



ZDROJE FINANCOVANI

DOTACE Z PROGRAMU ISPROFIN
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Simice bylo instalovano tepelné ¢erpadlo za 515 tis. K&
a pro OBS Temelin byl zakoupen Zaci traktor v hodnoté
100 tis. KE. Z programu SMOK byly pofizeny srazkomé-
ry v celkové hodnoté 6 239 tis. K&.

V oblasti vypocetni techniky byly pro Ustav pofizeny rou-
tery v hodnoté 148 tis. K&, software Labos za 895 tis.
K¢, pro digitalizaci spravy a vypujéek datového analo-
gového archivu modul softwaru VERBIS za 241 tis. K&
a WKS pro narocné DTP v cené 389 tis. KE. Na vyvoj
databaze ISKO 2 bylo vydano v roce 2016 4 646 tis. K¢.
Dale byla zaplacena softwarova Uprava hydrologického
pfedpovédniho modelu AquallLog v hodnoté 390 tis. K&.

V priibéhu roku 2016 bylo provedeno 306 825 ucetnich
operaci, ve fakturaci se zpracovalo 15 626 doklad( (fak-
tur). Z toho jich bylo 10 564 doSlych, v&etné 259 inves-
tiénich, 264 hrazenych z programl pres CNB, 1 522
zalohovych, zahrani€nich 37 a 5 062 vydanych faktur.

Pro zpracovani kompletni ekonomické agendy vcetné
mezd jsou nadale plné vyuzivany softwarové moduly
firmy Vema, kterych je v sou¢asné dobé 40 a které jsou
pribézné aktualizovany dle novych nafizeni a zakond.

2

Under the SMOK programme, rain gauges were bought
for CZK 6,239,000.

Capital expenditure on information technology: routers
were bought for the Institute for CZK 148,000 and La-
bos software for CZK 895,000; a VERBIS module was
bought for CZK 241,000 for digitising the management
and lending of the analogue data archives and a work-
station for sophisticated DTP was bought for CZK
389,000. CZK 4,646,000 was spent on the development
of the ISKO 2 database in 2016. A software adjustment
to the Aqualog hydrological forecasting model cost CZK
390,000.

306,825 accounting operations were made in 2016. On
the invoicing side, 15,626 documents (invoices) were
processed. Of these, 10,564 were incoming invoices,
including 259 on the investment side, 264 were paid
via the Czech National Bank under the schemes, 1,522
were advance invoices and 37 were foreign invoices.
5,062 outgoing invoices were processed.

For handling the entire financial agenda, including wag-
es, the Institute continued to use in full the Vema soft-
ware modules, of which there are 40 at present. They
are being continuously updated in line with new legis-
lation.

Pobocka Ostrava, meteorologicky méfici pozemek (zahradka).
Ostrava Regional Office, meteorological compound (‘garden’).
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ROZVAHA CHMU KE DNI 31. 12. 2016
CHMU BALANCE SHEET AS AT 31 DECEMBER 2016
(v tisicich K¢ / in CZK thousand)

Bézny rok
Current year

Minuly rok
Previous year

A. Stala aktiva — Fixed assets 1 668 880 1721907
Nehmotny investi¢ni majetek — Intangible fixed assets 226 358 221 032
Oprav_ky k nehmotnemu investicnimu majetku — Accumulated 192 454 — 183 849

z toho: amortisation of intangibles

of which: | Hmotny investiéni majetek — Tangible fixed assets 3293 390 3288 230
Opravkly Ife hmotnemu investicnimu majetku — Accumulated _1 658 414 —1 603505
depreciation of tangibles

B. Obézna aktiva — Current assets 500 526 463 865
Zéasoby — Inventories 1413 1392

2 toho: Pohledavky — Receivables 24 727 27 192

of which: | Finangni majetek — Financial assets 474 386 435 281
Pfechodné ¢ty aktivni — Temporary accounts of assets 0 0

C. Vlastni jméni — Equity 2105 267 2107 506
Majetkové fondy — Capital funds 1712 571 1 749 653
Z1oho: i néni fondy — Financial funds 386 020 346 854
of which:
Hospodarsky vysledek — Profit / Loss 6 676 10 999

D. Cizi zdroje — Liabilities 64 139 78 266
2 toho: Kratkodobé zavazky — Short-term payables 64 134 78 261
of which: | pyachodné ity pasivni — Temporary accounts of lialibities 5 5

VYKAZ ZISKU A ZTRAT KE DNI 31. 12. 2016

PRQI?I'!' ANI? L_OSS ACCOUNT AS AT 31 DECEMBER 2016 B&2ny rok Minuly rok

(v tisicich K¢ / in CZK thousand) Current year Previous year
Uétova tiida 5 celkem — Total (Account class 5) 731 455 706 778
Spotifeba materialu a energie — Consumption of material and energies 64 246 73 822
Sluzby — Services 165 782 176 048
Osobni naklady — Personnel costs 352 955 341 100
Odpisy nehmotného a hmotného majetku — Depreciation and amortisation 126 518 102 094
Dané a poplatky — Taxes and charges 353 4633
Ostatni naklady — Other costs 21 601 9 081
Uétova tiida 6 celkem — Total (Account class 6) 738 131 77777
'Fl)':zkéyl/] gta; 21:)(;jzje\r/\llz;1§;r;ich vyrobku a sluzeb — Proceeds from sale of own 176 047 174 738
Trii_oy z prodeje investiéniho majetku a materialu — Net proceeds from sale 0 639
of fixed assets and material
Ostatni vynosy — Other revenues 7120 3 689
Provozni dotace — Subsidies to operations 554 964 538 711

B B B

60




NAKLADATELSTVI

V nakladatelstvi Cesky hydrometeorologicky Ustav bylo
vydano v roce 2016 deset publikaci a vySel kompletni
ro¢nik odborného recenzovaného ¢asopisu Meteorolo-
gické zpravy (6 Cisel). VétSina publikaci, kromé rocen-
ky Znegisténi ovzdusi na izemi Ceské republiky v roce
2015, byla kompletné pfipravena az po tiskové PDF
vlastnim DTP pracovistém.

Byly pfipraveny publikace z edi¢niho planu, zpracovany
byly serialové publikace Vyroéni zprava CHMU za rok
2015 a Hydrologickd rodenka Ceské republiky 2015.
Pracovisté se rovnéz podilelo na zpracovani sv. 37
z ediéni fady Prace a studie s ndzvem Meéreni vyparu
z vodni hladiny automatizovanym vyparomérem EWM
v Ceské republice. Déle pripravilo k tisku dva svazky
z ediéni fady Sbornik praci Ceského hydrometeorologic-
kého Ustavu, sv. 62 Hydrologicka charakteristika Jese-
nické oblasti a sv. 63, ktery obsahuje dvé prace, z nichz
jedna se nazyva Hydrologické poméry a 3D mapovani
amatérské jeskyné se zamérenim na soutokovou oblast
Sloupského potoka a Bilé vody a druha Cast se nazyva
Zhodnoceni nastroji open source GIS a nastroju hyd-
rologickych modeld pro hydrologickou praxi. Dale pub-
likace jako sbornik abstraktli ze seminafe Ceské mete-
orologické spoleénosti Klimatickd zména v CR: projevy,
dusledky, adaptace, sbornik pfispévkl z mezinarodni
konference 1. Workshop ACTRIS-CZ. Také byla dokon-
¢ena velmi oCekavana publikace Proxydata v hydrologii.

Navazana byla spoluprace s Nakladatelstvim ACADE-
MIA pro zlepSeni propagace publikaci vydanych nakla-
datelstvim Cesky hydrometeorologicky Ustav mezi od-
bornou i Sirokou vefejnosti.

Rovnéz byly zpracovany podklady pro RSD a krajské
organy — monitorovani vykonu zimni Gdrzby silnic a dal-
nic pro Systém integrované vystrazné sluzby CHMU,
podklady pro pracovni seminafe SIVS a HPPS CHMU
a dalsi dle pozadavkl odbornych pracovist.

VEREJNA SPECIALIZOVANA
KNIHOVNA

Knihovni fond obsahuje 27 287 informacnich jednotek
(knihy, vazané c&asopisy, vyzkumné zpravy, ro€enky,
databazové nosice, audiovizualni dokumenty, mapy,
pfirucky a 5 684 bibliografickych zaznami z odbornych
Casopisl, pfedevsim z recenzovaného ¢asopisu Meteo-
rologické zpravy. Webovy katalog PORTARO je pro uzi-
vatele knihovny zpfistupnén na adrese <biblio.chmi.cz>.
V roce 2016 bylo zaznamenano 53 840 vstupu.

Knihovna méa 1 206 evidovanych uzivatelll. Za rok 2016
bylo uskute¢néno 1 256 vyplijcek, z toho 499 absenc-
nich a 757 prezencnich, a v ramci MVS bylo zpracovano
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PUBLICATIONS

In 2016, CHMI Publishers produced ten publications and
the complete annual volume of the peer-reviewed Me-
teorological News journal (six issues). With the excep-
tion of the Air Pollution in the Czech Republic in 2015
yearbook, the publications were prepared completely,
including the stage of the pdf format for printers, by the
publishers’ own DTP studio.

CHMI Publishers prepared and produced planned and
periodical publications such as the CHMI's Annual Re-
port for 2015 and the Hydrology Yearbook of the Czech
Republic 2015. They also helped to prepare Volume 37
in the Prdce a studie [Works and Studies] series, enti-
tled Measuring Evaporation from the Water Table Using
an Automated EWM Evaporimeter in the Czech Repub-
lic. They also prepared for printing two volumes in the
Sbornik praci Ceského hydrometeorologického Ustavu
[Compendium of the Czech Hydrometeorological Insti-
tute] series, Volume 62 Hydrological Characteristics of
the Jeseniky Area and Volume 63, which contains two
treatises: one is Hydrological Conditions and 3D Map-
ping of an Amateur Cave Focusing on the Area of the
Sloupsky Brook and Bila voda Confluence and the other
is Assessment of Open Source GIS Tools and Hydro-
logical Model Tools for Hydrological Practice. SIS also
produced publications such as abstracts from the Czech
Meteorological Society’s seminar on Climate Change
in the Czech Republic: Manifestations, Consequenc-
es, and Adjustment, and the proceedings of The 1st
ACTRIS-CZ Workshop international conference. It also
completed the eagerly awaited Proxy Data in Hydrology.

SIS started partnering with the ACADEMIA publishers
with a view to boosting the promotion of the CHMI Pub-
lishers’ publications amongst both experts and the pub-
lic.

It prepared documents for RSD and regional authori-
ties: monitoring of the winter maintenance of roads and
motorways for CHMI's SIVS, documents for workshops
held by CHMI's SIVS and HPPS, and other materials to
the technical units’ requirements.

SPECIALISED PUBLIC LIBRARY

The library stock contained 27,287 volumes (books,
bound magazines, research reports, yearbooks, data-
base carriers, audiovisual documents, maps, and man-
uals) and 5,684 bibliography records from trade press,
primarily the Meteorological News, a peer-reviewed
journal. The PORTARO online catalogue is available
for library users at biblio.chmi.cz. In 2016, we registered
53,840 visits.

The library registered 1,206 users. In 2016, they bor-
rowed 1,256 items, of which 499 to outside the library



10.

PUBLIKACE VYDANE
V NAKLADATELSTVi CHMU
V ROCE 2016

Vyroéni zprava Ceského
hydrometeorologického ustavu 2015.
64 stran. ISBN 978-80-87577-59-2.

Znecisténi ovzdusi na tzemi Ceské
republiky v roce 2015. 308 stran.
ISBN 978-80-87577-60-8.

Znecisténi vovzduél’ a atmosféricka
depozice, Ceska republika 2015.
ISBN 978-80-87577-61-5 (CD).

CMeS: Klimaticka zména v CR: projevy,
dusledky, adaptace. Sbornik abstraki
ze seminare Ceské meteorologické
spolec¢nosti, Penzion Slovacky dvdr,
Ostrozska Nova Ves, 21. az 23. zafi 2016,
40 stran. ISBN 978-80-87577-62-2.

T. REHANEK: Hydrologicka charakteristika
Jesenické oblasti. Sbornik praci Ceského
hydrometeorologického Ustavu €. 62, 52 stran.
ISBN 978-80-87577-56-1. ISSN 0232-0401.

1. Workshop ACTRIS-CZ. Sbornik pfispévka.

Observator Kosetice. 31. fijna az 1. listopadu
2016. 56 stran. ISBN 978-80-87577-63-9.

L. ELLEDER: Proxydata v hydrologii. Rada
prazskych povodnovych kulminaci 1118—1825.
106 stran. ISBN 978-80-87577-44-8.

M. KOHUT, J. ROZNOVSKY, G. KNOZOVA,
J. BRZEZINA: Méfeni vyparu z vodni
hladiny automatizovanym vyparomérem
EWM v Ceské republice. Prace a studie, sv.
37. 92 stran. ISBN 978-80-87577-58-5. ISSN
1210-7557.

S. LEJSKA, K. KNEZINEK, F. KUDA,

J. DIVISEK: Hydrologické poméry

a 3D mapovani amatérské jeskynée

se zamérenim na soutokovou oblast
Sloupského potoka a Bilé vody.

V. FAREK, O. KOSIK, I. PONIZILOVA, J.
UNUCKA: Zhodnoceni nastrojl open
source GIS a nastroju hydrologickych
modeld pro hydrologickou praxi. Sbornik
praci Ceského hydrometeorologického Ustavu
¢. 63, 70 stran. ISBN 978-80-87577-64-6.
ISSN 0232-0401.

Hydrologicka roéenka Ceské republiky
2015. ISBN 978-80-87577-66-0.
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PUBLICATIONS PRODUCED
BY CHMI PUBLISHERS IN 2016

. Annual Report of the Czech

Hydrometeorological Institute 2015.
64 pp. ISBN 978-80-87577-59-2.

. Air Pollution in the Czech Republic in 2015.

308 pp. ISBN 978-80-87577-60-8.

. Air Pollution and Atmospheric Deposition,

Czech Republic 2015. ISBN 978-80-87577-
61-5 (CD).

. CMeS: Climate Change in the Czech

Republic: Manifestations, Consequences,
and Adjustment. Abstracts from a Czech
Meteorological Society seminar at Penzion
Slovacky dvir, Ostrozska Nova Ves, 21 to 23
September 2016, 40 pp. ISBN 978-80-87577-
62-2.

. T. REHANEK: Hydrological Characteristics

of the Jeseniky Area. Compendium of the
Czech Hydrometeorological Institute, No 62,
52 pp. ISBN 978-80-87577-56-1. ISSN 0232-
0401.

. The 1st ACTRIS-CZ Workshop.

Proceedings. The KoSetice Observatory. 31
October to 1 November 2016. 56 pp. ISBN
978-80-87577-63-9.

L. ELLEDER: Proxy Data in Hydrology.

A Series of Flood Peaks in Prague between
1118 and 1825. 106 pp. ISBN 978-80-87577-
44-8.

. M. KOHUT, J. ROZNOVSKY, G. KNOZOVA,

J. BRZEZINA: Measuring Evaporation from
the Water Table Using an Automated EWM
Evaporimeter in the Czech Republic. Prace
a studie, Vol. 37. 92 pp. ISBN 978-80-87577-

58-5. ISSN 1210-7557.

. S. LEJSKA, K. KNEZINEK, F. KUDA, J.

DIVISEK: Hydrological Conditions and 3D
Mapping of an Amateur Cave Focusing on
the Area of the Sloupsky Brook and Bila
voda Confluence

V. FAREK, O. KOSIK, I. PONIZILOVA, J.
UNUCKA: Assessment of Open Source
GIS Tools and Hydrological Model Tools
for Hydrological Practice. Compendium of
the Czech Hydrometeorological Institute, No
63, 70 pp. ISBN 978-80-87577-64-6. ISSN
0232-0401.

. Hydrological Yearbook of the Czech

Republic 2015. ISBN 978-80-87577-66-0.



25 pozadavku. Sluzeb studovny vyuZzilo 681navstévniku
knihovny. Vymeéna publikaci probihala se 77 zahrani¢ni-
mi i tuzemskymi partnery.

Jednim z nejvyznamnéjSich informacnich zdroji pro
uzivatele knihovny, dulezity pfi zpracovavani reSer-
§i, anotaci atd., byl on-line pfistup k databazi ¢asopi-
sU vydavatelstvi Elsevier SCIENCE DIRECT (full texty
¢lankud). Knihovna vyuzivala rovnéz sluzeb Statni tech-
nické knihovny, Narodni knihovny CR a JIB (jednotna
informacni brana). Cilem knihovny bylo zpfistupnit za-
jemcim vesSkeré dostupné tisténé i digitalni dokumenty
a informace pro vyzkum, vzdélavani i pro volnoCasovée
aktivity.

V knihovné byl pouzivan integrovany knihovni systém
VERBIS, jehoz prostiednictvim jsou zaji$tovany veske-
ré knihovnické agendy (moduly Katalogizace, Akvizice,
Revize, VypUjéni systém atd.), dale systém pravnich
informaci CODEXIS a systém pro vyhledavani norem
CSN online.

Knihovna zpracovava knihovni materidly podle katalogi-
zacnich pravidel RDA (Resource Description and Ace-
ss) a prispiva do Souborného katalogu CR spravované-
ho NK CR.
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and 757 in the library; the inter-library loan service ar-
ranged 25 loans. The study room’s services were used
by 681 readers. Publications were exchanged with 77
foreign and domestic partners.

One of the most important information sources for the
library users was online access to the Elsevier Science-
Direct database (full texts of articles from periodicals). It
is very important for researches, annotations, etc. The li-
brary also used the services provided by the State Tech-
nical Library, the National Library of the Czech Repub-
lic, and the Uniform Information Gateway. The library’s
objective was to make all accessible printed and digital
documents and information available for research, edu-
cation as well as leisure activities to all who expressed
interest.

The library used the VERBIS integrated library system,
which has all the required library functionalities (Cat-
aloguing, Acquisitions, Reviews, and Loans modules
etc.), and the Codexis legal information system and the
system for online retrieval of the CSN standards.

The library catalogues its materials under the Resource
Description and Access (RDA) rules and contributes to
the Union Catalogue of the Czech Republic managed by
the National Library of the Czech Republic.



PROPAGACE

Ddlezitou akci roku 2016 byl Den otevienych dvefi. Pro
akci byly vytiStény pozvanky, letaky a plakaty, které byly
distribuovany po celé Ceské republice, véetné celo-
statnich médii a socialnich siti (Facebook, Twitter aj.).
S jednotlivymi odbornymi Useky Ustavu byla koordinova-
na prace na aktualizaci postert a jinych propagacnich
materidlt. V neposledni fadé oddéleni SIS zajisfovalo
a koordinovalo Den otevienych dvefi i po strance orga-
nizacni.

Dal$i vyznamnou akci byl mezinarodni veletrh Future
Forces Forum, jehoz soucasti byl ,GEOSPATIAL, HYD-
ROMETEOROLOGICAL AND GNSS (GEOMETOC)
WORKSHOP 2016, kde jednim z hlavnich partneru pfi
piipravé obsahové naplné byl pravé CHMU.

Po strance propagacni zajiStovalo Stfedisko informac-
nich sluzeb jednani ECOMET General Assembly 42
a 16th EUMETNET Assembly konana v Praze.

Pozornost byla vénovana aktualni a trvalé propagaci
CHMU v ramci Svétového dne vody, Svétového meteo-
rologického dne, riznych pracovnich setkani, seminara,
a to i na mezinarodni Urovni. Byla navazana spoluprace
s neziskovym projektem Voda zaklad Zivota.

Nemalou &ast propagace tvofila i tvorba a vytisténi
postert, letakd, brozur a jinych materiald pro zameést-
nance Ustavu, ktefi se G€astnili domacich i zahrani¢nich
konferenci. Nadale byl doplfiovan stav propagacnich
material(.

Koncem roku zacala prace na upravé webovych stranek
nakladatelstvi CHMU a €asopisu Meteorologické zpravy.
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PROMOTION

A highlight of 2016 was the Open Day. SIS printed invita-
tions, leaflets and posters, which it distributed through-
out the Czech Republic, including the nationwide media,
and on social networks (Facebook, Twitter etc.). SIS co-
ordinated with each of the Institute’s divisions to update
the posters and other promotional materials. Last but not
least, SIS was responsible for and coordinated the or-
ganisation of the Open Day.

Another major event was the Future Forces Forum in-
ternational fair, which included the GEOSPATIAL, HY-
DROMETEOROLOGICAL AND GNSS (GEOMETOC)
WORKSHOP 2016, with CHMI as one of the main part-
ners in the preparation of its content.

SIS was responsible for the promotional aspects of the
42nd ECOMET General Assembly and the 16th EU-
METNET Assembly held in Prague.

Attention was paid to the CHMI's ad hoc and ongoing
promotion on the occasion of the World Water Day and
the World Meteorological Day, and seminars and various
working meetings, also at the international level. Coop-
eration with Voda zaklad Zivota [Water, Foundation of
Life], a non-profit project, was started.

Designing and printing posters, leaflets, brochures and
other materials for employees attending conferences in
the Czech Republic and abroad comprised a consider-
able part of promotion. Stocks of promotional materials
continued to be replenished.

At the end of the year, SIS began working on a redesign
of the CHMI Publishers’ website and the Meteorological
News journal’s website.



Den otevienych dveri, 19. bfezna 2016 pfi pfileZitosti Svétového meteorologického dne a Svétového dne vody.
Open Day was held on 19 March 2016 on the occasion of the World Meteorological Day and the World Water Day.
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ACTRIS

ADCP
AIM
ALADIN
AMS
AV CR
AVISO

CLIDATA
CLRTAP

COST

CPP
CHMU/CHMI
DCPC
ECMWF

EEA
EUROAIRNET
GAW

GIS

HZS

ICAO

ICP-IM

IMGW
IRIS
ISKO
ISPOP

LMS
MZP
NIS

RC LACE
REZZO
RPP
SFZP

SIS

SIVS
SPA
UFA AV CR

UNESCO

WIOS
WMO

ZKRATKY
ABBREVIATIONS

Sif vyzkumné infrastruktury pro aerosoly,
oblaka a stopové plyny

Akusticky dopplerovsky méfi¢ pratokd
Automaticky imisni monitoring
Regionalni pfedpovédni model po€asi
Automaticka meteorologicka stanice
Akademie véd CR

Agrometeorologicka vypocetni a informacni
soustava

Klimatologicka databaze

Umluva o dalkovém prenosu znegidténi ovzdusi
pfes hranice statl

Evropské spoluprace na poli vyzkumu ve védé
a technice

Centralni pfedpovédni pracovisté

Cesky hydrometeorologicky Ustav

Centra sbéru nebo tvorby dat

Evropské centrum pro stfednédobou predpovéd

Evropsk& agentura pro Zivotni prostredi
Evropska monitorovaci sit kvality ovzdusi
Globalni sledovani atmosféry

Geograficky informacni systém

Hasi¢sky zachranny sbor

Mezinarodni organizace pro civilni letectvi

Mezinarodni kooperativni program integrovaného
monitoringu vlivu znecisténi ovzdusi na ekosystémy

Instytut Meteorologii i Gospodarki Wodnej
Integrovany radiacni informacni systém

Informacni systém kvality ovzdusi

Integrovany systém pInéni ohlaSovacich povinnosti

Letecka meteorologicka sluzba

Ministerstvo zivotniho prostfedi

Narodni inventarizaéni systém

Regionalni centrum pro oblast stfedni Evropy
Registr emisi a zdroju znecigtovani ovzdusi
Regionalni prognézni pracovisté

Statni fond zivotniho prostiedi

Statni imisni sit

Systém integrované vystrazné sluzby
Stupen povodriové aktivity

Ustav fyziky atmosféry Akademie véd CR

Organizace OSN pro vychovu, védu a kulturu

Krajsky inspektorat ochrany prostiedi
Svétova meteorologicka organizace
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Aerosols, Clouds, and Trace gases Research
InfraStructure Network

Acoustic Doppler Current Profiler

Automatic Ambient Air Pollution Monitoring
A regional weather forecasting model
Automatic Meteorological Station

Academy of Sciences of the Czech Republic

Agrometeorological Computing and Information
System

Climate database

Long Range Transboundary Air
Pollution Convention

European Co-operation in the Field of Scientific
and Technical Research
Central forecasting office

Czech Hydrometeorological Institute
Data Collection or Production Centres

European Centre for Medium-range
Weather Forecast

European Environment Agency
European Air Net

Global Atmosphere Watch

Geographic Information System

Fire Service

International Civil Aviation Organisation

International Cooperative Programme
on Integrated Monitoring of Air Pollution Effects
on Ecosystems

Polish Hydrometeorological Institute
Integrated Radiation Information System
Air Quality Information System

Integrated System for Reporting Obligation
Performance

Aviation Meteorology Service

Ministry of the Environment

National Inventory System

Regional Centre of Limited Area of Central Europe
Register of Emissions and Air Pollution Sources
Regional Forecasting Offices/Units

The State Environmental Fund of the Czech
Republic

National Network of Ambient Air Pollution
Monitoring

Integrated Warning Service System
Degree of Flood Alarm

Atmosphere Physics Institute of the Academy
of Sciences of the Czech Republic

United Nations Educational Scientific and Cultural
Organisation

Wojewodski Inspektorat Ochrony Srodowiska
World Meteorological Organisation



KONTAKTY

CONTACTS

INTERNETOVE ADRESY - INTERNET ADDRESSES

www.chmi.cz

Informacni servis — Information Service www.infomet.cz

Povodnova sluzba — Flood Service http://hydro.chmi.cz/hpps

E-mail chmi@chmi.cz

PREHLED PRACOVIST CHMU — CHMU DIRECTORY

PRACOVISTE — OFFICE

TEL.

Cesky hydrometeorologicky ustav

Na Sabatce 2050/17
143 06 Praha 4-Komorany
Czech Republic

(Czech Hydrometeorological Institute)

Ustfedna — Exchange
POBO H ONA O

Pobotka CHMU Praha
Na Sabatce 2050/17
143 06 Praha 4-Komofrany

(+420) 244 031 111

(+420) 244 032 550

(+420) 241 760 689

(+420) 244 032 500

PUSOBNOST - REGION

Hlavni mésto Praha
StfedocCesky kraj

Pobogka CHMU Ceské Budéjovice
Antala Svtaéka 1177/32
370 07 Ceské Budgjovice

(+420) 386 460 102
(+420) 386 460 384

JihoCesky kraj

Pobogka CHMU Plzen
Mozartova 1237/41
323 00 Plzeh

(+420) 377 256 611

(+420) 377 237 444

Karlovarsky kraj
Plzensky kraj

Pobogka CHMU Usti nad Labem
Postovni schranka 2

Koc¢kovska 2699/18

400 11 Usti nad Labem-Kockov

(+420) 472 706 030
(+420) 472 706 027

(+420) 472 706 024

ITibereck)’/ kraj
Ustecky kraj

Pobogka CHMU Hradec Kralové
Dvorska 410/102

503 11 Hradec Kralové-Svobodné
Dvory

(+420) 495 705 011

(+420) 495 705 001

Kralovéhradecky kraj
Pardubicky kraj

Poboéka CHMU Brno
Kroftova 2578/43
616 67 Brno

(+420) 541 421 011

(+420) 541 421 019

Jihomoravsky kraj
Kraj Vysocina
Zlinsky kraj

Pobo¢ka CHMU Ostrava
K Myslivné 2182/3
708 00 Ostrava-Poruba

(+420) 596 900 111

(+420) 596 910 289

Moravskoslezsky kraj
Olomoucky kraj

Tel. (+420) 244 032 227

(+420) 731 640 830

KOMERCNI SLUZBY - COMMERCIAL SERVICES

m (+420) 244 032 235

Pfedpovéd pocasi — Weather forecast (+420) 900 309 045 Zivé — live

m komerce@chmi.cz

(+420) 900 300 900 ze zdznamu — recorded
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