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Theresearchmethodswere dividedinto two keyphases:
I. practical research at farm level including (1) testing the new thermophilic

assortment of vegetables in Elbe lowland conditions; (2) to monitor the
meteorologicalparameterson a ŦŀǊƳŜǊΩǎfields; (3) to developthe terrain model of
the crop fieldsby meansof the GPSandGIS.

II. the theoretical part of the researchat regionallevel dealswith a newassessmentof
the potential impactsof climatechangeon the assortmentof vegetablecropsgrown
in the ElbeRiverlowland,one of the largestfarmedregionsfor marketvegetablesin
centralEurope.

The present research included a comprehensiveanalysisof the current climatic
conditions(1961ς2011) andpossiblechangesin the climatein the nearfuture (2021ς
2050) and at the end of the century (2071ς2100) was undertaken using both
observeddata and ALADIN-Climate/CZprojections of the changesin the timing of
frost eventsfor the ElbeRiverlowland.

Toaccomplishthis:
Ça comprehensiveanalysisof the spatio-temporalvariabilityof the date of the LSF,

FFFandthe FFP;
Çthe estimationof the probabilityof a later date in the springandan earlierdate in

the fall for variousseverefrost eventsandthe lengthof the FFP;
Çto identify the areaswith high-riskoccurrencesof damagingfrostsduringgrowing

seasonsof vegetables;
Çto assessthe potential changesin the date of the LSFand FFFand the FFPbased

on the RCM;
Çto determine prospective areas for growing thermophile vegetablesin study

region.



Topographicmapof locationfields

at thefarmHankaMochovs.r.o.

Fig. 1: (a) Digital elevationmodelderivedfrom RTK-GPSdata:

138 grid pointscollectedby GPS; (b) Model of the slopesbased

on theinterpolatedelevationdata.
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I . Practical researchat farm level



II. Methods and Materials

1. Study region 

Legend

grid points

Elbe River Lowland

The combinationof changesin Europeanagriculturalcommoditiesand ongoingclimatechanges
(increasesin temperatures) can lead to higher costs for vegetable imports and stricter
requirementsfor the maturity andqualityof yields(FPotopet al., 2012).
In addition, favourable national agricultural policies could extend the areas suitable for
thermophilefield vegetablesfrom the hottest regionsof S. Moraviato the Elberegion.
In addition to the typesof vegetablestraditionallygrownin the ElbeRivervalley,extensionof the
cultivationof thermophilevarietieshasalreadybeenobserved.
Thisextensioniscloselylinkedto variability of the climatesystem(FSvobodaet al., 2003).
Consequently,the cultivation of thermophile vegetableswill complement the cultivation of
traditional yield-stablevegetables.
Thus,a detailed evaluationof the past long-term changesin the frost events is essentialfor
predictingthe effect of future climatevariabilityon the rangeof vegetablesthat canbe cultivated
in this region.

The Elbe River lowland has traditionally been a
region of cultivation of brassicavegetables,while
south Moravia is a profitable regionfor thermophilic
vegetables(e.g., tomatoesandpeppers).

Source:



1. Study region - Evaluation of agro-climatic potential for growing vegetables

Fig. 1. Spatially distribution of averagesof mean temperature(a),

maximum temperature (b), minimum temperature (c), precipitation

amount (d) and sunshine(e) generatedwith geostatisticaltechniques

duringgrowingseason(1961-2000).

Ç The warmest and the

lowest precipitation totals

during the growing season

occur in the middle to

lower reachesof the Elbe

River, betweenPoděbrady

andLitoměřice.

(a)

(e)(d)

(b) (c)

Source: PotopV,¢ǸǊƪƻǘǘL,½ŀƘǊŀŘƴƝőŜƪP,~ǘŠǇłƴŜƪP. 2013a. Evaluationof agro-climaticpotential of Bohemianplateau(2ŜǎƪŞtabule)
for growingvegetables. MeteorologicalBulletin66 (2): 42ς48.



II. Methods and Materials

2. Gridded datasets

Fig. 2. Locationof the116grid pointsandtheir

elevation(m a.s.l.) situatedin the Elbe River

Lowland

The study was basedon gridded daily seriesof
Tmin data at a 10-km horizontal resolution for
observed (1961ς2011) and future (2021ς2050
and2071ς2100) climateconditions.
A regular gridded network establishedby the
CHMIwasapplied(Fig. 2) .
High-densitygriddeddatasetsallow very precise
and detailed delimitation of the area in which
frosts occur in comparison with the station
networkdatasets.
Thestationnetwork in thetƻƭŀōƝhassignificantly
fewer units located primarily in non-agricultural
areas,andtheir dataseriesarenot complete.
ALADIN-Climate/CZforcedwith the ARPEGEGCM
was adopted to project level risk of the LSF,FFF
and the FFPunder SRESA1B scenario for two
future climates(2021-2050and 2071-2100) over
ElbeRiverbasin.
The model was developedat the CHMIand has
become the standard RCM for climate impact
studiesin the CR.
SRESscenarioA1B is a baselinescenarioreferred
to in IPCC(F2007).



For eachgrid-point and for eachyear, the ŬǊǎǘand the last
frost day and the FFPwere ƛŘŜƴǘƛŬŜŘ(F Potop et al.,
2013d).
The three degrees of frost severity were defined with
regard to the physiologicalrequirementsof the vegetable
types(FWMO,1997):

Mild frost: dailyTminof 0.0 to -1.1ϲC
Moderate frost: dailyTminof -1.2 to -2.2ϲC
Severefrost: dailyTminbelow - 2.2ϲC

Accordingto the timing, the ending of the LSFand the
beginningof the FFF,we candivide the earlinessinto three
categories:

early
mean
late ending/beginning.

II . Methodsand Materials
3. Determining the datesof the last spring, the first fall frosts, and the length of frost-free period

Source: Potop V, ½ŀƘǊŀŘƴƝőŜƪP, ¢ǸǊƪƻǘǘL, ~ǘŠǇłƴŜƪP, SoukupJ. 2013d. Riskanalysisof the first and last frost
occurrencesduringgrowingseasonof vegetablesin the ElbeRiverlowland.LŘǀƧłǊłǎ(in printing).



The aim here is to summarisethe probability for all
grid-points of the three classesof frost severity at a
later date in the springand earlier date in the fall and
the probablelengthof the FFP.

The Pearson distribution used to analyse the risks
(probabilities)of the ŬǊǎǘκƭŀǎǘoccurrencesof frosts and
the FFP.

Probability information on frost events is used to
estimatethe chancesthat a damagingevent will or will
not occurin the longterm (i.e. overseveralyears).

Thechancesare then usedto decideif the crop should
be planted, if it is profitable to invest in insurance,or if
frost protection iscost-effective.

II . Methodsand Materials
4.The estimation of frost datesand the length of the FFP probabilities
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Fig. 3. Probabilitypaperfit with PearsontypeIII distribution

for the meandatesof the LSF, FFF and length of the FFP

overtheElbeRiver lowlandasawhole.
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Dates for the beginning and ending frost associatedwith each of the preselected

probability levelswascomputed.

For the fall season(harvestperiod), the probability level representsthe risk of havinga

temperatureascoldor colderonor laterthanthecomputeddate.

For the spring season(sowing/plantingperiod),we calculatedthe probability of spring

frostson thisdate(x) andbefore.

The90% probability level for thespringseasonis computedto beApril 28 at thesevere

intensity.

This meansthat 9 yearsout of ten a temperatureas cold as or colder than −2.2°C is

expectedto occuronor earlierthanApril 28duringthespringseason.

Probability 

%

Last mild 

spring frost

Last 

moderate 

spring frost

Last severe 

spring frost

First 

mild 

fall frost

First 

moderate fall 

frost

First 

severe fall 

frost

96 20 May 13 May 6 May 22 Sep 29 Sep 4 Oct

90 12 May 5 May 28 Apr 30 Sep 7 Oct 11 Oct

80 5 May 27 Apr 21 Apr 7 Oct 14 Oct 18 Oct

75 3 May 25 Apr 19 Apr 9 Oct 17 Oct 21 Oct

67 28 Apr 20 Apr 15 Apr 13 Oct 21 Oct 25 Oct

50 22 Apr 13 Apr 8 Apr 20 Oct 29 Oct 1 Nov

The mean dates of the last spring frost and the first fall frosts for various probability

levelsover the Elbe River lowland asa whole.

Source: Potop V,½ŀƘǊŀŘƴƝőŜƪP,¢ǸǊƪƻǘǘL,~ǘŠǇłƴŜƪP, SoukupJ. 2013d. Riskanalysisof the first and last frost occurrencesduring
growingseasonof vegetablesin the ElbeRiverlowland.LŘǀƧłǊłǎ(in printing).



III . Resultsand Discussion
1. The spatiotemporal evolution of date of the last spring and first fall frosts for various severities 

and length of the frost-free period
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The LSF occurred most

frequently betweenApril 5 (95

day) andMay 2 (122day).

Extremely late occurrencesof

mild springfrosts,reachingup to

the month of June, were

observedin 1962(18 June),1975

and1977(June6).

Severefrosts in Junedid not

occur in any of the grid points

duringtheentirestudyperiod.

At higherelevation,theearliest

beginning of the FFF ranges

betweenSep 10 and 18 (1973,

1977and2003years).

Day sinceJan 1st

Fig. 4: (a) Mapsof the latestendingof springfrost andtheearliest

beginningfall frost, and (b) the spatiotemporalevolutionof dates

of theLSF andFFFfor variousseveritiesandtheFFPderivedfrom

Tmin at 116 grid-points x 51 yearsx 365 daysin Polabí(1961-

2011).



1. Spatial variability of mean date of the last spring frost (LSF), first fall frost (FFF) and the

length of the frost-free period (FFP) in Elbe River lowland

LSF-severe
LSF-moderateLSF-mild

FFF-mild FFF-moderate FFF-severe

FFP

The lengthof the FFP(rangesfom 141 to 221 days) depends

on theearlinessof theLSF andtheonsetof theFFF(Fig. 5).

From the perspectiveof field thermophilevegetables,it is

mainly advantageousto shift the beginningdateof the FFPin

thespringmonthsratherthanits length.

Source: Potop V, ½ŀƘǊŀŘƴƝőŜƪP,¢ǸǊƪƻǘǘL,~ǘŠǇłƴŜƪP. 2013c. Spatialvariability of late springand early autumn frosts for different severity
duringgrowingseasonof vegetablecropsin ElbeRiverlowland(tƻƭŀōƝ). MeteorologicalBulletin(in printing).
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üA catalogue of the mean

dates of the spring and fall

frosts for the three frost

severities and degrees of

earliness,aswell asthe length

of theFFPwasdeveloped.

üIn the last two decades,the

LSFs were concentratedinto

categoriesof early and mean

ending.

üFrom 1961 to 1980, the

majority of cases were

recordedin the meanand late

endingcategoriesof LSF.

Frost-free

Early Mean Late Early Mean Late Early Mean Late 
period, 

days
Early Mean Late Early Mean Late Early Mean Late 

1961 1 Apr 28 Mar 18 Mar 217 5 Nov 21 Nov 20 Nov

1962 28 Apr 22 Apr 9 Apr 173 19 Oct 25 Oct 26 Oct

1963 28 Apr 17 Apr 8 Apr 169 14 Oct 23 Oct 9 Nov

1964 23 Apr 2 Apr 27 Mar 167 8 Oct 25 Oct 1 Nov

1965 28 Apr 3 Apr 29 Mar 166 12 Oct 15 Oct 18 Oct

1966 11 Apr 2 Apr 28 Mar 202 30 Oct 3 Nov 31 Oct

1967 28 Apr 19 Apr 4 Apr 177 23 Oct 4 Nov 14 Nov

1968 17 Apr 10 Apr 14 Apr 194 28 Oct 24 Oct 2 Nov

1969 18 Apr 17 Apr 21 Apr 178 15 Oct 12 Nov 7 Nov

1970 1 May 18 Apr 7 Apr 147 26 Sep 15 Oct 8 Nov

1971 29 Apr 20 Apr 13 Apr 149 26 Sep 9 Oct 7 Oct

1972 10 Apr 10 Apr 26 Apr 180 8 Oct 11 Oct 7 Oct

1973 6 May 20 Apr 9 Apr 161 15 Oct 24 Oct 13 Oct

1974 22 Apr 2 Apr 18 Apr 171 11 Oct 26 Oct 5 Nov

1975 25 Apr 8 Apr 30 Mar 172 15 Oct 29 Oct 28 Oct

1976 4 May 25 Apr 30 Apr 177 30 Oct 17 Nov 26 Nov

1977 12 May 24 Apr 19 Apr 143 3 Oct 25 Oct 24 Nov

1978 4 May 3 May 13 Apr 176 28 Oct 5 Nov 13 Nov

1979 7 May 6 May 3 Apr 152 7 Oct 15 Oct 18 Oct

1980 12 May 7 May 26 Apr 156 15 Oct 23 Oct 28 Oct

1981 30 Apr 24 Apr 20 Apr 176 24 Oct 3 Nov 9 Nov

1982 30 Apr 26 Apr 20 Apr 182 30 Oct 8 Nov 6 Nov

1983 9 Apr 2 Apr 28 Mar 190 17 Oct 28 Oct 28 Oct

1984 26 Apr 20 Apr 19 Apr 184 28 Oct 13 Nov 29 Nov

1985 25 Apr 11 Apr 16 Apr 179 22 Oct 21 Oct 24 Oct

1986 3 Apr 4 Apr 14 Apr 190 11 Oct 31 Oct 18 Nov

1987 24 Apr 8 Apr 27 Mar 184 26 Oct 4 Nov 3 Nov

1988 22 Apr 15 Apr 25 Apr 190 29 Oct 30 Oct 27 Oct

1989 10 Apr 30 Mar 23 Mar 190 18 Oct 7 Nov 16 Nov

1990 26 Apr 5 Apr 11 Apr 183 27 Oct 31 Oct 26 Oct

1991 6 May 21 Apr 13 Apr 167 21 Oct 27 Oct 23 Oct

1992 16 Apr 14 Apr 13 Apr 179 13 Oct 16 Oct 12 Oct

1993 11 Apr 8 Apr 10 Apr 187 16 Oct 18 Oct 27 Oct

1994 22 Apr 11 Apr 4 Apr 167 8 Oct 12 Oct 7 Oct

1995 28 Apr 9 Apr 1 Apr 180 26 Oct 25 Oct 30 Oct

1996 18 Apr 16 Apr 11 Apr 200 4 Nov 5 Nov 20 Nov

1997 24 Apr 20 Apr 23 Apr 170 12 Oct 21 Oct 20 Oct

1998 11 Apr 2 Apr 6 Apr 199 28 Oct 6 Nov 12 Nov

1999 15 Apr 14 Apr 28 Mar 186 19 Oct 26 Oct 21 Oct

2000 4 Apr 3 Apr 16 Mar 210 31 Oct 28 Nov 18 Nov

2001 16 Apr 14 Apr 2 Apr 208 10 Nov 11 Nov 7 Nov

2002 8 Apr 6 Apr 10 Apr 194 21 Oct 3 Nov 4 Nov

2003 14 Apr 5 Apr 12 Apr 180 12 Oct 19 Oct 17 Oct

2004 18 Apr 9 Apr 19 Mar 187 23 Oct 20 Oct 24 Oct

2005 28 Apr 10 Apr 22 Apr 190 5 Nov 11 Nov 22 Oct

2006 11 Apr 4 Apr 6 Apr 197 27 Oct 31 Oct 30 Oct

2007 28 Apr 17 Apr 9 Apr 176 22 Oct 15 Oct 6 Nov

2008 13 Apr 12 Apr 30 Mar 192 23 Oct 4 Nov 7 Nov

2009 2 Apr 27 Mar 26 Mar 205 25 Oct 2 Nov 20 Nov

2010 18 Apr 10 Apr 28 Mar 175 11 Oct 15 Oct 23 Oct

2011 29 Apr 28 Apr 5 Apr 171 19 Oct 17 Oct 20 Oct

Mild autumn frost Moderate autumn frost Severe autumn frost

Year

Mild spring frost Moderate spring frost Severe spring frost

The regional catalogue of 
frosts (1961-2011)

Source: Potop V, ¢ǸǊƪƻǘǘL, ½ŀƘǊŀŘƴƝőŜƪP,
~ǘŠǇłƴŜƪP. 2013b. Temporal variability of
late spring and early autumn frosts during
growing seasonof vegetable crops in Elbe
River lowland (tƻƭŀōƝ). Meteorological
Bulletin(in printing).



III. Results and Discussion

2. Inter -annual variations of area-averaged LSF, FFF and the FFP in Elbe River lowland for 1961-2011

Asymmetric long-term variations in LSF and FFF led to

increasesin theFFP.

The temporalevolution of the FFPanomaliesdisplaystwo

distinct periods: a shorteningof the FFPin the 1960s andan

intensifiedlengtheningof theFFPsincethe1980s.

An earlyendingof spring,togetherwith thelateonsetof fall

frosts, provides suitable conditions for sowing/planting of

field vegetables,aswell astheir ripeningandharvesting.
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spring occurrences) or a

greater number of days
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III . Results and Discussion

The linear trendsof the start, end and length of the FFP are

plotted(Student’sone-tailedt-testat the95% significancelevel).

Overall, the LSF displays a decreasingtrend,whereasthe FFF

displays anincreasingtendency.

Thedatesof theLSF haveadvancedby 2.1 days/decade.

The fall datesare delayedup to 2.1 days/decade, whereasthe

FFPis lengtheningby up to 4.2 days/decade.

F These changesare consistentwith those in central Europe

(Menzeletal. 2003).

The consequencesto agriculturefrom thesechangesinclude a

reducedrisk of spring and fall frost damageto crops and a

lengthenedGSfor vegetables.

However, regional frost seriessuggeststhat the FFP exhibits a

largeamountof inter-annualvariability.

3. Trendsof changesin the LSF, the FFFand the length of the FFP
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III . Results and Discussion

From an agronomic point of view,

thermophilic vegetablesshould be planted

after 15 May to minimise the risk of frost

damage.

There is 25% chanceof the occurrenceof

dangerousspringfrostsduring theplantingof

field vegetablesafter May 3, but after May

15, therisk is only 10%.

During Septand the first half of Oct, there

is low risk of damageto field vegetablesfrom

severefall frosts.

4. Theestimationof frost datesand the length of the FFPprobabilities from 1961to 2011
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At the 50%probability level,the lengthof the FFP
is180days.

Amongthe field vegetables,root types have the
longest GS (e.g., celeriac - planting to technical
harvestis ~200days).

There is a 90% chancethat a FFPwill be Җ200
days,but there is onlya 10%chancethat the period
will be longerthan 200days.

To maximisethe yieldpotential of vegetables,it is
necessary to use the special agro-technical
measures,which leads to increasesin the cost of
cultivation.

The meanduration of the FFPin the study region
allows for the planting of leaf and some brassica
vegetables more than once per season and
repeatedharvesting.

Thisinformation can be usedfor risk analysesby
decisionmarkers.



III. Results and Discussion

The aim here is to identify the areaswith high-risk occurrencesof

damagingLSF duringthesowing/plantingperiodof vegetables.

Thewide rangeof vegetablesgrownin thestudiedregioncanbedivided

into threebasictypesaccordingto their sensitivityto low temperatures:

I . thermophilic vegetables- suffer heavydamagefrom low temperatures

atall developmentstages(FPetříková& Malý, 2003);

II . cold-resistantvegetables- can toleratea short periodof temperatures

slightly below0°C;

III . frost-resistant vegetables - can toleratea frost of less than -2.2°C,

dependingon developmentstage(FMalýet al., 1998).

According to the % values of LSF occurrence during the

sowing/planting of thermophilic, cold-resistant and frost-resistant

vegetables,4 typesof frost risk areasweredefined:

Low

moderate

high

critical.

5. Riskoccurrencesof damaginglast spring frosts during sowing/planting for thermophilic, cold-
resistantand frost-resistantvegetables



The risk level of the damagingspring frosts (in %)

Frost risk maps for last spring frosts during sowing/planting of thermophilic (a), cold-resistant (b) and
frost-resistant(c)vegetablesover the ElbeRiverLowland(1961-2011).

(a) (b) (c)

Altitude

m a.s.l.

Thermophilic

tmin <-0.1 after 15 May

Cold-resistant 

tmin <-2.2 after 15 April

Frost-resistant 

tmin <-2.2 after 1 April

mean min max mean min max mean min max

below 250 4.5 0 15.4 30.6 19.2 48.1 57.0 38.5 73.1

251-300 11.3 0 38.5 41 15.4 82.7 67.4 40.4 94.2

above 300 15.4 1.9 34.6 46.2 32.7 67.3 74.3 61.5 90.4

Thecritical and high risksafter May 15 are related to high altitudesand frost hollows,whereaslow
frost riskisobservedin the lower areas.

At higher altitudes, areaswith zero incidencesof negative temperatureswere found, which may
allow for the possibleexpansionof thermophilic vegetablegrowth.

A severeLSFduringplanting of cold-resistantv. hasoccurredeverysecondyearat higheraltitudes.
Most vegetablegrowingareasfall within the low andmoderateriskcategoriesfor severefrosts.

Theoccurrenceof severefrosts during the planting of frost-resistant v. in the growingarea is, on
average,57%. Despitethe considerableresistanceof thesevegetablesto low temperatures,it
isnecessaryto coverplantswith non-woventextile.



6. Projected changesin dates of the spring and fall frosts and the length of FFP for two future climates

(under A1B) across the Elbe lowland as a whole.

Last mild 

spring frost

Last moderate 

spring frost

Last severe 

spring frost

First mild 

fall frost

First moderate 

fall frost

First severe 

fall frost

Frost-free 

period

2021-2050
advance

14

advance 

14

advance

12

delay

21

delay

21

delay

18

increase

35

2071-2100
advance

25

advance

28

advance

26

delay

25

delay

25

delay

21

increase

50

The dominantdatesof LSFandFFFfor the entire studyregionare
projected to be significantly advancedand delayed, respectively,
comparedwith the currentclimate.

The FFPis projected to lengthenconsiderablyby the end of the
21st centurycomparedwith the mid-21st century.

Projected future climate conditions could result in significant
shifts in the median LSFand FFF to earlier and later dates,
respectively,relativeto the currentclimate.

F Theseresultsagreewith other studiesconductedat a European
scale(e.g., Rosenzweiget al. 2003; Chmielewskiet al. 2004).

Source: Potop V,½ŀƘǊŀƴƛőŜƪP,¢ǸǊƪƻǘǘL,~ǘŠǇłƴŜƪP, SoukupJ. 2013f. Potential impactsof climate changeon damagingfrost during
growingseasonof vegetables. ScientiaAgriculturaeBohemica(underreview).



Spatial distribution of projected changesin the date of the LSF and FFF
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Accordingto the ALADIN-Climate/CZsimulation, the most significant shifts in the dates of the
beginningandendof the frostsareprojectedto occurin hilly areas.

2021-2050 - the endingof the LSFin the traditional grown vegetableregionswill be shift in the
secondhalf of April.

2071-2100- the endingof the LSFin the hottest areaswill be a significantshift in the secondhalf of
March.

At the endof the 21st centurywill be profiled two the mainareaswith a late onsetof FFF:
traditionallylocatedin MiddleElbelowland
a newlycreatedregionat the±ȇŎƘƻŘƻƭŀōǎƪłandhǊƭƛŎƪłplateaus.



Observedthe length of the frost-free period

The regional observed frost map
reveals threebasicregionsof FFP:

I. the longest FFP(>184 days)- located
on the NE Prague plateau and is
connectedto the warmest areasof the
middleElbeRivervalley.

Furthermore,this areashiftsĔ the
middletƻƻƘǌƝ.

II. moderateFFP- a contiguousareain
the centralpart of the ERbasinfrom the
M. BoleslavĔ thehǊƭƛŎƪłplateau.

III. the shortestFFP- the transition area
betweenthe frost hollowsof the YƻƪƻǌƝƴ
and wŀƭǎƪłhills in conjunction with the
{ǾƛǘŀǾǎƪłhills.

As a practical recommendation, the authors
suggestthat the first two regionsmaybe suitable
for the cultivation of thermophilic vegetablesin
conjunctionwith an irrigation systemthat would
ensureprofitableyields(Potopet al., 2013e).

1961-2000



Under projected future climate conditions - FFP

According to the ALADIN-Climate/CZ
simulation for the period 2021ς2050, in hilly
areas (wŀƭǎƪł, WƛőƝƴǎƪłΣ{ǾƛǘŀǾǎƪł) the FFPwill
correspondto that of the warmestareasin the
currentclimate.

At the end of the 21st century, the FFPin the
hottest areas will be significantly lengthened
(longerthan220days).

The lengthening of the FFP and the flat
topography of the ±ȇŎƘƻŘƻƭŀōǎƪłand hǊƭƛŎƪł
plateauswill createfavourableconditionsfor the
expansionof vegetablesareas,mainly towards
the easternpart of the ElbeRiverbasin.

The results also suggest potential for a
northerly expansionof vegetablescultivation,
althoughmost of the landsto the north of the
current frontier will remain only marginally
suitablefor growingfield vegetablesdue to their
complexterrain.

Spatialdistribution of projectsof the length of
FFPunder the A1B scenariofor the two future
climateperiods(2021ς2050and2071ς2100).

2021-2050

2071-2100



IV. Summary and Concluding remarks

Ĕ Our resultshavedemonstratedanearlierLSF, a laterFFF,anda longerFFPin

thestudiedregion.

Ĕ The severespring frosts in the period of 1981-2011 endedearlier than in the

period of 1961-1980; consequently,the end of the 20th and the beginningof

the 21st century is a suitableperiod for the growth extensionof varietiesof

vegetableswith longergrowingseasonsandhigherdemandson temperature.

Ĕ Increasingthe lengthof the FFPcould result in earlierplantingof vegetables,

ensuringmaturationandallowing thepossibilityof multiple cropping.

Ĕ The extensionof the FFPin the Polabímay alsogreatlyreducethe frost risks

to vegetable crops and bring economic benefits to Czech agricultural

producers.

Ĕ In termsof the growth of field vegetables,a late spring frost remainsas risk

factor,but thedegreeof risk hasdecreased.

Ĕ Thesechangescanbe particularlybeneficialfor thermophilevegetables(e.g.,

tomato,eggplant,pepperandmelon)in lowlands.

Under the current climatic conditions



A climate warming scenariosuggestslengtheningof the FFP in the coldestareasof the

studyregionto thelevelof thewarmestareasin thecurrentclimate.

According to the ALADIN -Climate/CZ simulation,profitable cultivation vegetablesarea

will be significantly extendedfrom middle Elbe River lowland Ĕ the easternpart of

Bohemianplateau.

IV. Summary and Concluding remarks

TheALADIN -Climate/CZsimulationrevealsthat by the endof this

century,Czechfarmerscould be growing their crops for up to two

months longer!!!!

We concluded,in agreementwith recentandcurrentstudies,thatthe

ElbeRiver lowlandcanbecomeamajorproducerof a largeassortment

of vegetablesin the CR andsignificantly increaseits competitiveness

in theproductionof marketvegetables.

Under projected future climate conditions

This will happen when 
the national agricultural policy will 

support of local vegetable 
producers and also regulate of the 

imports of vegetables ! 


