%}‘r;

w -

»t e - - . \‘ .‘\
thhors PhD. studentA

%h A
dina- EI| Croitoru 4, P D S%

ictoria Harpa *, MSC A dre SJa bi'n a 1S cvr-'r' )
w' I‘

acBolya yFac:uuo Geography, ’
e-mail of coftespo antomo 8@‘yai’o

:e:"~ |




SUMMARY

Alntroduction
ADataandMethods
AResults
AConclusions
AAcknowledgment




Introduction

ACold vawes have negative effects on human health,
agriculture, infrastructure, and environment.

AODbijective:

ADetectionof changesn cold wavesparameter®ver a 55-year
period 19612015



Data and Methods
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U Study Area:

A Lowland in WesternRomania( 5 weatherstations) Legend

Timi'H o aAraa, OradeaSatuMareandC ar a n.s e b e H | Attitude scale (m)
> 200

u Data:

A Daily minimum air temperature databetween1961
2015

A ECA&D (EuropeanClimate Assessmen& Dataset)
openacces. http://ecaknminl;

A Meteomanodpenacces: http://wwwmeteomanzomnt

A Data source NMA (National Metheorological
Administration)
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Fig.1. Study Area and the weather stations considere




Data and Methods
U Methods:

A Intensity: Cold waveshavebeenidentified basedon two realtivethresholds
x Percentilghresholds10h, 5t and2t;
x 5 AC belowtheaverageraluethresholdWMO definition)

Thebaselingperiodfor intensitythresholdvas1981-2010

A Duration: As durationthreshold we havechoseratleastthreeconsecutivelays

Cold Waves

Percentile threshold 5 AC below the
average value

threshold

Moderate severe

Low High Mean High Low Mean  Low _ High _Mean
intensity il intensity |8l intensity intensity [l intensity 48 intensity intensity |l intensity ji§ Intensity



Data and Methods

A Sevenparametersf cold waveswerecalculatedandanalyzed
Athetotal numberof eventsperyear(CWN);
Acumulateddurationperyear(CWF),
Ameandurationperyear(CWD_Mean)
Athelongestyearlyevent(CWD_Max),
Aminimumintensity(CWI_Min);
Amaximumintensity(CWI_Max);
Ameanintensity(CWI_Mean)

ATo detecttrendsin cold waves parametersMann-Kendall test and S e nsiope
estimatomwereused

ALevel of statisticalsignificanceis U=0.05%

A Slopesarecomputedperdecade



Results

Weather

Mean and Maximum values between 1962015 of cold waves parameters

Stations CWN. CWF : CWD_Mgan CWD_Max CWI_M?n CWl_M?.X CWI_Mgan
Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum
10th Ti mi HoaH¥8 11.C 20.7 57.C 41 6.7 6.4 17.C -5.6 -3.8 -10.2 -174 -7.5 -13.4
percentile Arad 4.0 9.0 16.7 45C 4.1 82 6.1 18.C -5.7 -4.3 -10.€ -17.2  -7.9 -11.9
Oradea 4.6 10.C 19.9 50.C 4.2 6.2 6.6 17.C -5.6 -3.9 -10.2 -14.5 -7.6 -11.2
Satu Mare 4.3 10.C 18.7 47.C 41 95 6.2 19.C -5.8 -4.0 -12.5 -19.2 -8.6 -13.1
Car anse beltH 13.C 19.C 49.C 44 12C 6.4 18.C -5.9 -4.3 -10.C -15.2 -7.8 -13.5
Weather Mean and Maximum values between 1962015 of cold wgves parameters
Stations CWN. CWF : CWD_Mgan CWD_Max CWI_M!n CWI_ng CWI_Mgan
Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum
. Ti mi Hoanra 11.C 9.2 40.Cc 4.1 10.C 54 17.C -7.6 -49 -11.C -185 -91 -15.G
5th percentile
Arad 1.9 6.0 7.5 29.C 4.0 10.C 4.8 11.C -8.0 -5.0 -11.1 -19.4 -95 -18.1
Oradea 1.9 6.0 8.0 29.C 41 8.0 5.0 12.C -7.9 -4.4 -10.E -17.2 -9.3 -15.2
Satu Mare 2.5 9.0 9.6 31.C 3.9 6.0 41 10.C -8.2 -4.6 -12.€ -20.€ -10.4 -19.0
CaransebdH 9.0 8.0 31.C 4.1 14.C 4.8 14.C -7.8 -5.1 -10.€ -17.C -9.2 -13.4
WaSHaT Mean and Maximum values between 1962015 of cold waves parameters
Stations CWN. CWF . CWD_Mgan CWD_I\/!ax CWI_M!n CWI_ng CWI_Mgan
Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum
. Ti mi Hoana 6.0 4.5 24C 4.0 80 44 8.0 -9.8 -5.6 -12.1 -23.€ -10.8 -18.5
2th percentile ,
Arad 0.8 3.0 3.0 18.C 3.8 8.0 . <41 11.C -104 -6.0 -11.2 -20.5 -10.8 -20.5
Oradea 0.9 4.0 3.4 14.C 3.9 6.0 41 6.0 -9.3 -5.0 -11.1 -17.2 -10.2 -17.2
Satu Mare 1.0 4.0 3.7 18:C -~ 3.9 80 23 8.0 -11.¢ -19.4 -13.Z -20.€ -10.t -6.4
CaranselbdH 9.0 8.0 31.C 4.1 14.C 4.8 14.C -7.8 -5.1 -10.€ -17.C -9.2 -13.4
ety Mean and Maximum values between 1962015 of cold waves parameters
Stations CWN. CWF : CWD_Mgan CWD_Max CWI_M!n CWI_ng CWI_Mgan
5°C below o Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum
the average Ti mi Ho ar3.8 9.0 18.1 49.C 4.6 10C 74 24.C -6.9 -5.5 -10.2 -15.1 -8.3 -12.1
value Arad 4.1 9.0 18.4 45.C 4.6 14.C 6.7 20.C -6.9 -5.2 -10.2 -16.2  -8.3 -12.4
Oradea 4.5 10.C 214 51.C 4.7 95 7.6 22C -6.5 -5.2 -10.2 -13.€ -8.1 -11.2
Satu Mare 4.4 11.C 22.7 58.C 5.1 152 8.1 22.C -6.7 -5.3 -11.€ -16.5 -9.0 -12.8
CaransehM8H 12.C 19.7 45.C 4.8 10.C 7.3 18.C -6.6 -5.6 -10.C -15.2 -8.1 -12.2




Results changes in moderatecold waves

b) CWF c) CWD_Mean d) CWD_Max

4 .
Tab.1. Slope values for 10 percentile
v
v
CWN CWF CWD Mean CWD Max CWI_Min CWD_Max CWI_Mean

0-dA%1 -5.385 -0.122 -0.455 -0.324 0.393 -0.030

e) CWl Min f)CW| Max )CWl Mean -0.556 -2.432 -0.046 0.000 -0.079 0.130 -0.056

-0.588 -2.941 -0.114 -0.417 -0.041 0.224 -0.088

\Y

/N Legend -0.588 -3.000 -0.143  -0.370 -0.081  0.199 0.011
A Increasing trend OMdH 2558 -0.195  -0.667 -0.146 0.199  -0.045
() Increasing trend
V' Decreasing trend Note: Bold values are statisticdy significant
V' Decreasing trend (Sig.)

75 150 225 300
m

Fig.2. Trends in CWs parameters for 1& percentile for baseline period 19842010




Results changes in strong cold waves

N a) CWN b) CWF c¢) CWD_Mean d) CWD_Max
@? A Q Tab.2. Slope values for B percentile
s o peceme@uezoo
CWN CWF CWD_Mean CWD_Max CWI _Min CWD_Max CWI_Mean
O
v 06.060 0.000 -0.056 -0.206 -0.299 0.414 -0.067
@)
0.000 0.000 0.000 0.000 -0.300 0.218 -0.130
0.000 0.000 0.000 0.000 -0.343 -0.146 -0.347
e) CWI_Min f) CWI_Max g) CWI_Mean
0.000 0.000 0.082 0.000 -0.075 0.546 0.162

0.000 0.000 0.000 0.000 -0.041 0.111 0.067

/b/? Legend : : ' ' ' '
5 A Increasing frend Note: Boldfacevalues are statisticdly significant

O No trend
V' Decreasing trend

/NV /“/A?
A4 VvV

\v4 A
A4 A

v/ A

Fig.3. Trends in CWSs parameters for 8 percentile for baseline period 19842010
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Results changes in severe cold waves

a) CWN b) CWF c) CWD_Mean d) CWD_Max

Tab.3. Slope values for 2 percentile

CWF CWD_Mean CWD_Max CWI_Min CWD_Max CWI_Mean

0@.060 -1.220 0.000 -0.217 -0.433 0.491 -0.015
0.000 0.000 0.000 0.000 -0.020 -0.161 -0.038

e) CWI_Min f) CWI_Max g) CWI_Mean 0.000 0.000  0.000 0.000 -0.304 -0.322 -0.314
/f/'? //? 0.000 0.000 0.077 0000 0508 0.648  0.629
Legend 01980+ -0.938 0.000 0000 -0.041  0.111  0.067

i v v é :}gﬁ:ig‘g e Note: Boldfacevalues are statisticaly significant

V' Decreasing trend
V Decreasing trend (Sig.)

150 225 30&m

Fig.4. Trends in CWs parameters for 2 percentile for baseline period 19822010



Results changes in cold waves based &AC bellow the average

Tab.3. Slope values for C bellow the average
19812010

CWN CWF  CWD_Mean CWD _Max CWI_Min  CWI_Max CWI_Mean

97k -3.846 -0.017 0.000 -0.032 0.369 0.130

-0.769 -2.941 0.000 0.000 -0.246 0.165 -0.068

-0.606 -2.600 -0.044 -0.370 -0.148 0.240 -0.063

-0.357 -2.222  -0.085 0.000 0.020 0.494 0.339

©1He0H -1.277 0.000 0.000 0.027 0.191 0.079

Note: Boldfacevalues are statisticdly significant

Fig.5. Trends in CWs parametersased on5 AC bellow the average 1982010



