Guidelines for adapting agricultural technologie

to climate changes in the
Region 7Centre

Authors: Elena Mateescu, PhD, Daniel Alexandru

Institution: NATIONAL METEOROLOGICAL ADMINISTRABUGMREST

ICELAND
LIECHTENSTEIN
NORWAY

eea
grants

"-"‘. MINISTERUL MEDIULUI,
A APELOR $I PADURILOR




ICELAND

Q\XER[VO ':'«“", "’-_"1 HECHTENSTEIN

< M\ MINISTERUL MEDIULUL. "/( W eea

;5 :: APELOR SI PADURILOR 3

Qs 5 grants

Proiect “Calea Verde spre Dezvoltare Durabil@”
Proiect finantat in cadrul Programului Ro07 prin intermediul
Granturilor SEE 2009 - 2014

Guidelines for adapting the agricultural technologies to
climate changes in the
Region7 - Cent re

Activit y 2.1.1 Elabora tion of meteorological studies . Data
collection and mapping , Stud y of numerical
projection experiments , Determin ing the energy
resources potential , Cross-Sector Regional
Planning Study and elabora tion of Guidelines for

Sub-activit y agricultural technologie s
2.1.15. Elabora tion of the Guidelines for
adapting the agricultural technologies to the
climate changesinthe  Region7 - Centre

Report Date 30.09.2016

Status Final Re port

Respons ible National Meteorologi cal Administration

organization

Aut hors Elena Mateescu , PhD, Dani el Al exan

Raluca, Rodica Tudor, Maria Alexandra Radu,
Teodora Metiu

Pagel of 73

Promotor proiect: Parteneri:

AGENTIA PENTRU PROTECTIA MEDIULUI SIBIU METEO
Sibiu, Str. Hipodromului nr. 2A; Tel: 0269.422653,
0269.256545, Fax: 0269.444145, e-mail:

office @apmsb.anpm.ro; htip: /fapmsb.anpm.ro
office .caleaverde@apmsb.anpm.ro

http://www .caleaverde.ro

https://www .facebook.com/CaleaVerde

ROMANIA



ICELAND
LIECHTENSTEIN
NORWAY

Q eea 3

grants

MINISTERUL MEDIULUL,
APELOR S PADURILOR

Proiect “Calea Verde spre Dezvoltare Durabil@”
Proiect finantat in cadrul Programului Ro07 prin intermediul
Granturilor SEE 2009 - 2014

The Greenway to Sustainable Development
fi P reotfinan ced through the Financial Tool of the European Economic Area (SEE) 2009 -
20140
Contract no. 95/08.01.2015

Titl e Guidelines for adapting the agricultural technologies to
the climate changes in the Region 7 - Centre

Aut hor National Meteorological Administration

Produced on 30.09.2016

Lastrevi sedon 18.08.2016

Subj ect Guidelines for adapting the agricultural technologies to
climate changes

Status [] Draft X Final

Publi shed on December 2016

Type Text

Presentation Report in brief

The document include s the analysis of climate changes
observ ed in the Region 7 1 Centre, and the measures
/recom mendations for  adapting the agricultural
technologies to climate  changes

Contribu tors National Meteorological Administration

Revi ewed by ... National Meteorological ~ Administrati on

Format Doc

Source Proj ect the Greenway to Sustainable Development

Royalties [] Restricted [X] Public

Identifica  tion Guidelines for adapting the agricultural technologies to

the climate changes in the Region 7 - Centre

Language RO/ENG

Link National Meteorological Administration

Durat ion Gantt chart

Page? of 73

Promotor proiect: Parteneri:
AGENTIA PENTRU PROTECTIA MEDIULUI SIBIU METEO

Sibiu, Str. Hipodromului nr. 2A; Tel: 0269.422653,
0269.256545, Fax: 0269.444145, e-mail:

office @apmsb.anpm.ro; htip: /fapmsb.anpm.ro
office .caleaverde@apmsb.anpm.ro

http://www .caleaverde.ro

https://www .facebook.com/CaleaVerde

Universitucen “Tacian Blag:®” din Sibiu

ROMANIA



MINI

APELOR SI PADURILOR

STERUL MEDIULUI,

ICELAND
LIECHTENSTEIN
NORWAY

eea
grants

£3

Proiect “Calea Verde spre Dezvoltare Durabil@”
Proiect finantat in cadrul Programului Ro07 prin intermediul

Granturilor SEE 2009 - 2014

Reviseros

Daniel Alexandru i
Address: Admi ni stragi a
013686

Bucu
E-mail:

Tel: 021
Fax: 021

Editor

reoti,

Oatat act

daniel.alexandru@meteoromania.ro

-31832 40 /int 173
-316 21 39

AB BREVI ATIONS

Nagi onal Sode

& ePcl eooi regattoig,i €9 7,

Sect ol

MMAP

Minist ry of the Environment, Waters and Forests

APM SB

Environmental Protection

Agency, Sibiu

KS

The Norwegian Association of Local and Regional

Authorities

ULBS

Lucian Blaga University

, _Sibiu

ANM

National Meteorological

Administra tion

Versi on

0.1

Date

05-05-2016

Aut hor

Elena Mateescu , PhD,
Daniel Alexandru,
Grigoraogo Ralwu
Tudor, Mihai Dragan,
Maria Alexandra Radu

Tasks

1% draft report of the activit y

0.2

07.07.2016

Elena Mateescu, PhD ,
Daniel Alexandru,
Grigoraogo Ralu
Tudor, Mihai Dragan,
Maria Alexandra Radu,
Teodora Metiu

Review of the first  draft report

0.3

10-08-2016

Elena Mateescu, PhD ,
Daniel Alexandru,
Gr i g oRalaaa, Rodica
Tudor, Mihai Dragan,
Maria Alexandra Radu,
Teodora Metiu

2" draft report reviewed

0.4

18-08-2016

Elena Mateescu, PhD
Daniel Alexandru,
Grigorago Raluwu
Tudor, Mihai Dragan,
Maria Alexandra Radu,
Teodora Metiu

3" draft report reviewed

0.5

28.09.2016

Elena Mateescu, PhD
Daniel Alexandru,
Grigorago Raluwu
Tudor, Mihai Dragan,
Maria Alexandra Radu,
Teodora Metiu

Final Report

Page3 of 73

Promotor proiect:

AGENTIA PENTRU PROTECTIA MEDIULUI SIBIU
Sibiu, Str. Hipodromului nr. 2A; Tel: 0269.422653,
0269.256545, Fax: 0269.444145, e-mail:

office @apmsb.anpm.ro; htip: /fapmsb.anpm.ro

office .caleaverde@apmsb.anpm.ro
http://www .caleaverde.ro
https://www .facebook.com/CaleaVerde

Parteneri:

ROMANIA

@ ‘?g ‘ULBS

Universitucen “Tacian Blag:®” din Sibiu




ICELAND
LIECHTENSTEIN
NORWAY

Q eea 3

grants

MINISTERUL MEDIULUL,
APELOR S PADURILOR

Proiect “Calea Verde spre Dezvoltare Durabil@”
Proiect finantat in cadrul Programului Ro07 prin intermediul
Granturilor SEE 2009 - 2014

CONTENT
L. INtrodUCHION s e e
2. Climate changes in the Region 7 = CENMIE s e ——— 7
2.1. Climate changes 0bSErved i e arreee 9
2.1.1. Areas and sectors vulnerable to climate changes s e, 9
2.1.2. Air tEMPEIALUIE  iiiiiiiiiiiiie e e eee s 10
2.1. 3. Ther mal resources at Brakov, Sibiu,
Weather StatioNS it e arreeeeae e 12
2.1.4. Precipitation regime in the Region 7 T Centre ..o e 18
2.1.5. Soil -moisture reserve for winter wheat crops in the Region 7 - Centre,
between 1970 -2014 ...ooocvviiiiiiiiciieeiee e eeeaeeae 27
2.1.6. Soil-moisture reserve for corn crops in the Region 7 - Centre, between
1970 -2014 .ot e eerreee e 30
2.1.7. Airtemperature and precipitation amounts between 1981 and 2010 ... 31
2.1.8. Relative humidity, average wind speed and sunshine duration between 1981
ANA 2010 i e aeree s 40
2.2. Forecasts on future climate SCENArOS  .viiciiiiiiicieviiiee e 49
3. Agricultural technology adaptation measures in the Region 7 Centre ... 53
3.1. Agricultural genotyping oo e e 55
3.2. Changing the seeding date and the duration of vegetation period of crops ~ ....... 57
4. Cross -sector analysis on the optimization of water resources in agriculture
(WUE) in the context of the actual and predictable climate change @ .., 59
6. Conclusions and recommendations on agricultural adaptation measures and
policies for the Region 7 Center: s e, 67
7. Glossary Of tBIMS oo iies e e 69
8. REfErENCES it e e v 71
Paged of 73
Promotor proiect: Parteneri:
AGENTIA PENTRU PROTECTIA MEDIULUI SIBIU METEO

Sibiu, Str. Hipodromului nr. 2A; Tel: 0269.422653,
0269.256545, Fax: 0269.444145, e-mail:

office @apmsb.anpm.ro; htip: /fapmsb.anpm.ro
office .caleaverde@apmsb.anpm.ro

http://www .caleaverde.ro

https://www .facebook.com/CaleaVerde

Universitucen “Tacian Blag:®” din Sibiu

ROMANIA



ICELAND
CHTENSTEIN
RWAY

Q eea 3

grants

MINISTERUL MEDIULUL,
APELOR S PADURILOR

Proiect “Calea Verde spre Dezvoltare Durabil@”
Proiect finantat in cadrul Programului Ro07 prin intermediul
Granturilor SEE 2009 - 2014

1. Introduc  tion

The analysis of data observed over long periods of time showed that the global
warming is an ongoing phenomenon accepted by the international scientific community, too.
Simulations carried out using global climate models showed the main factors triggering this
phenomenon, both the natural (changes in solar irradiance and volcanic activity ), and the
ant hropogeni ¢ ones (changes in the composition of the atmosphere caused by human
activities ). The cumulative effect of the two categories of factors may explain the changes in
the average global temperature over the last 150 years . The increase in greenhouse gas
concentrations in the atmosphere, particularly the carbon dioxide, by 0.13 ° C over the last
50 years of the twentieth century was the main cause of warmi ng, which is about 2 times
the value in the last 100 years, as presented by IPCC in the AR4 and AR5
(http://www.ipcc.ch ).

Between 1880 and 2012, according to the multiple independent sets of data, the
average global air temperature has increased by about 0.85 ° C (with variations in growth
between 0.65 and 1.06), an average of 0.06 ° C per decade. The total increase between the
average value forthe period 1850 -1900 and the period 2003  -2012is0.78°C( from 0.72to
0.85°C), accordingto the only existing data set. Europe has registered a climate warming
of about 1 ° C in the last century, higher than the global average

st

Globally, all years of the 21 centur y (2001 -2013) are among the top 15 warmest
years since 1880, according to the 2013 report of the National Oceanic and Atmospheric
Administration (NOAA)

2013 ranks fourth among the warmest in the last 133 years, being the 37th
consecutive year with an ave rage temperature above that of the twentieth century. The
years 2010, 2005 and 1998 rank, in order, the top three warmest years since 1880

Rainfalls have increased considerably in northern Europe, and droughts in south of
the continent, have become more frequent. The e xtreme temperatures recently recorded ,
such as the heat wave in the summer of 2003 and especially the 2007, were connected to
the observed increase in the frequency of extreme events in recent decades as a
consequence of climate change .  While single weather events cannot be attributed to a
single cause, statistical analy  sis has shown that the risk of s uch events has increased
considerably due to climate changes.

IPCC identified in AR4 the most vulnerab le areas in Europe, as follows

1 Southern Europe and the entire Mediterranean Basin I areas with water deficit
caused by rising temperatures and reduced precipitations

1 Mountain areas, particularly the Alps i1 areas with water flow problems due to snow
melting and the retreat of glaciers ;

1 Coastal regions 1 areas at risk of rising sea levels and extreme weather events

1 Densely populated floodplains i prone to extreme weather events , heavy rainfall and
flash floods, causing major damage to built -up areas and infrastructure
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Climate scenarios made with different global climate models have predicted an
increase in average global temperatures ranging between 1.8 ° C and 4.0 ° C by the end of
21° century (2090 - 2099), compared to the period 1980 -1990, depending on the scenario
for gree nhouse gas emissions considered. Due to the inertia of the climate system, global
warming will continue to evolve despite the immediate implementation of measures to
reduce emissions, but the temperature rise will be limited by the level of reduction appli ed.
It is "very likely" (greater than 90% probability) that precipitations will increase at high
latitudes, and "likely" (> 66% probability) to decrease in most subtropical regions. The
configuration of these changes is similar to that observed during the twentieth century. It is
"very likely" that the upward trend of hot extremes and heat wave frequency to continue

Currently, global warming involves two major problems for humanity. On the one
hand the need for drastic reduction of greenhouse gas emissio ns in order to stabilize the
level of concentration of these gases in the atmosphere to prevent the human influence on
the climate system and enable natural ecosystems to adapt naturally, and, on the other
hand, the need to adapt to the effects of climate change, given that these effects are
already visible and unavoidable due to the inertia of the climate system, regardless of the
outcome of actions to reduce emissions
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2. Climate changes in the Region 7 Cent re

Diagnostic analysis of the current situation

The agro -climatic potential of an area under cultivation provides information on
assessing the vulnerability of natural vegetation and agricultural land to various forms of
risk / stress which can cause significant annual deviations in terms of agricultural potential
and economic development

The analysis of thermal and water resources involves identifying parameters and
critical thresholds on specific date ranges that correspond with completing the processes of
grow th and development of main crops (winter wheat and corn) duri ng the growing season
of plants , i.e. from seeding up to the maximum water consumption period  (May to august)

Geographical location

The analysed area of agricultural interest includes large areas in centra |
Transylvania, Figure 1, i.e. Alba, Sibiu, Brasov, Mures, Covasha and Harghita Counties, an
area characterized as having optimal agro -climatic conditions, due to its temperature and

water potential, while the risk factor with negative impact on the agricultural production of

field crops being represented by the amount of water from rainfalls .
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Figure 1.
The analysis included 28 weather stations , 6 of which are specialized in phenological
observations and measurement of soil moisture reserve accessible to winter wheat and corn
crops, as follows

A weather stations : Alba lulia, Bdlea L ac Baraol t, Bat ok, Bl aj , Boi !
Ftgtrak, Fundat a, Cntorsura Buztul ui, Joseni , L
Secui esc, PLI tinik, Predeal , Roki a Mont ant, Ghe
Secuiesc and Topl i Sa;
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A__agro - meteorological statio Grasturilgs SEF2009 - 201y mpr + v e n | S akgu , Sebe
Mur ex.
The relief unit in the northern part of the region is the southern Transylvania Plain

with altitudes between 550 and 250 m, as well as heights above 600 m (Dambului hill, 651

m), representin g the area of maximum immersion of the Carpathian crystal rock layer onto

which considerably thick Paleogene and Miocene layers of sediments have deposited >

5000 m thickness to the southwest of Targu Mures) . The Transyl vanian Pl ai
altitudes, the hilly and mountainous framework, and the wide valley chains customize the

climate phenomena over the whole hilly Transylvanian Depression . This unit is warmer than

other relief units . The same climate peculiarities impact the waters  through unstable sm all

river flows (Meles, Ludus , Val ea L) uwhigh imposed the arrangement of ponds,

especially in the Fi z and Ludus basins. Soils are characterized by the development of

wet argillic and cambic chernozems . The Transylvania n Plainé sclimate is moderate, with
differences between north and south because of the presence of the Apuseni Mountains ,

with warm foehnic influences of t heil Wests axwelMaswant ai ns
number of topo -climates specific to broad valleys. The air temperature s slight ly differ from

the north tothe south . The higher peaksto thenorth lower t he t emperature py alm
compared to the south, wh ere the annual average is about 8-9°C. The Transylvania n Plain

has a special situation related to the river system and deficient multi -annual rainfall. A

feature of the Transylvanian Plain is that, although lower than the surrounding areas,

neither the major river valleys, nor its large roads converge t owards its center, but

surround its boundaries

Therefore itis a n area with poor water resources, lacking the intense traffic, which explains

in part its rural character and layout of cities towards the peripheries. The rainfalls,

generally deficient in the Transylvanian Plain, usually record values of 500 -600 mm /y ear,
and the frequency of precipitations usually follows the NW -W direction . The winds have
increased in intensity and meet the general trend of winds in this part of Romania, the

prevailing ones being from NW to the West.

The Bi striga andfornRa dighernhillyHregioh, swith altitudes ranging
between 600 -700 m, located on the eastern side of the Transylvanian Plain. It is the only
peak approaching the Sub -Carpathians specifics, the other depressions being piedmont
formations. The altitude and hu midity led to the development of brown Luvisolic  soils
(podzols) and river bed Luvisolic soils  (argillic podzols ).

Tarnave Plateau is a predominant relief unit in the studied area , being a major
southern sub-divi sion of the Hilly Transylvanian Depres sion. Tarnave Hills run south to
Mur e 9 Co, cantingd e in the Niraj Valley, being in contact with the Carpathian branches
through the Sub -Carpathian relief of the two contact  depres sions, F £ g t raadgSibiu, to the
south , the Apold Corridor to the SW, and the Alba lulia T Turda Corridor to the West . The
highly segmented relief aligning parallel ridges or unitary "bridges" (Hartibaci, Secas)
develops Pliocene deposits (sand, clay, marl) and Sarmatian deposits in the southeast,
locally and Eastern part. However, the foundation is formed by less submerged and
extensive blocks of crystal rocks, thus influencing the spatial arrangement and peculiarities

of some relief subdivisions . A representative feature is the adaptation of the river sy stem to
the tectonic plates . There can be noticed the long parallel valleys of Mures, Tarnavelor
Hartibaciului and OIt  Rivers, oriented from east to west. The strongly inclined slopes are
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The underground resources (natural gas, salt, mineral springs, sands, riverbed gravel)

explain the common origin of the Transylvanian Depression. The average amounts of rainfall

are smal |l er in the Secakelor Plateau (<600 mm), and
700 mm and even 750  -800 mm in the high hills area.

2.1. Climate changes observed

2.1.1. Areas and sectors vulnerable to climate changes

The analysis of the climate regime in the Region 7 - Centre included the study of
multi annual data sets of  thermal parameters, water , energy and mechanical parameters by
time periods included in the climate change timetable in order to outline the climate
changes that have occurred

Temperature is one of the most important meteorological factors in plant life. The
biophysical and biochemical processes of plants, such as water, gas and mineral salt
absorption, their processing, respiration, photosynthesis, etc. as well as the processes of
growth a nd development depend on this factor. The pace of the various growing phases is
influenced by the temperature, which causes the advance of ordelay inthe phenophases .

The thermal potential of a region means the natural conditions in terms of
temperature values necessary for the growth and development of plant species. The scale of
temperature values presents  reference limits, low and high, specific to each biological
genotype (variety / hybrid); within these limits, the intensity of physiological proces ses is
correlated with the values of this parameter. The positive / negative variations of these
optimal limits reflect thus in the growing of crops, and hence the harvest ing, depending on
the intensity and duration of heat stress, the genetic characteri stics of genotypes expressed
by physiological requirements and resistance to extreme temperatures, the stage of gro wth
and development, the agricultural technology , etc.

The intensity of heat stress between June and August distinguishes by the sum of
maxi mum daily air temper at The 85° CGlimtaix theO&itical AbiolGyical
threshold for the optimal  physiological growth and development of agricultural species, as
forcing biological processes is in direct correlation with t he intensity of the  "heat -wave" and
insufficient water in the soil ( pedological drought ).

In other words, the maximum air temperatures over  the critical biological threshold
of 32 ° C, associated with deficits of moisture in the air (atmospheric drought) and soil
(pedological drought), increase the heat and hydrologic stress with severe effects on plants

Rainfall is the main source of water for agricultural plant growth and development,
and the most significant elements of this meteorological parameter ar e the quantitative
variability, distribution and spatio -temporal distribution. The total annual precipitation is the
variable quantitative indicator specific to each area of interest and shows the absence,
presence or abundance. The average annual precipitation is a climate indicator of reference
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suitability of an agricult  ural for certain species, varieties or hybrids.

The wind speed contributes to the erosion of the soil (wind erosion), which
determines the presence of "dust storms" that have direct negative consequences not only
on the land but also on other components of the space environment, affecting the
vegetation, surface waters by depositing dust particles, and ultimately onto the life of
humans and other animals.

The work methodology for achieving the climate analysis for the 3 municipalities
(Brasov, Sibiu, Targ u-Mures) included the processing of meteorological data on thermal and
hydrologic indicators - monthly averages for the period 1981 -2010 collected by 28 weather
stations from the ANM database, and representative for the Region 7 - Centre : Braogov,
Targu-Mur e9, Si biu, Blaj, Dumbrtveni, Miercurea Ciuc, TC
Joseni , Topliga, Odor hei ul Secui esc, Str maog, Fundat s
Buztul ui, Ltcktugi, PLI tinio, Predeal , Al bat amlj aSf Ba
Gheorghe Munte, TOrnktveni

For this purpose, we selected, extracted and processed the following meteorological
parameters , calculated as multiannual average of average monthly air temperatures

Average airt emperatur e (°C);

Highest air temperature (°C);

Lowest air temperature (°C);

Absolute maximumt emperatur e (°C)/ dat e;

Absolute minimumt emperatur e (°C)/ dat e;

Total heat -wave temperatures ( GTmax . O b&@weénGune -August;
Num ber of heat -wavedays ( Tma x . O b8t®e&rC JJune-August ;
Total monthly precipitation (/' sqm);

Maximum precipitation over 24 hours (I/ sqm)

Relative air humidity at 1: 00 pm (%);

Sunshine duration  (total hours );

Average wind speed  (m/s).

=4 =4 —a_8_8_4_98_98_42_-24_-49_-2

2.1.2. Airt emperatur e

To assess the overwintering conditions for winter species, we analyzed the December

- February specific heat index in the periods 1961 -1990, 1961 -2014 and 1981 -2010,
respectively the  minimum total negative air temperatures ( -15 A C GT mair-freefing /
index ) characterizing the  harsh winter season. Thus, the analysis of minimum total  negative

air temperatures below the criti-d@&°C)dfagnculturalplanfs r esi st &
reveals the features of a normal winter (11 -30 air-freezing units) in most of the region ,

with moderate freezing intensity , particularly in the period 1961 -2014 compared to 1981 -

2010 . One harsh (31 -50 air-freezing wunits) and very severe  winter (more than 50  air-

freezing units) was reported in the central and western part o f the territory. Isolated

situations of mild w inter (less than 10 air -freezing units) were recorded in the northwest

region, Figure 2 (a, b, ¢)
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The period of transition from winter to spring comprises the months of February,
March and early April, i.e. between February 1 and April 10, characterized by the spring

index . This period is characterized by strong temperature fluctuations from one year
to another with implications for the resumption of vegetation and the pursuit of agricultural

work in the field. Usually, the heating during February is favourable to winter cereals
(wheat), giving an advance in growing, and intensive accumulation of dry matter in the
grain .

Unitati de ger
T, 515C

§ N
Asprimea iernil / Regiunea 7 Centru Asprimea lernil / Reglunea 7 Centru
w e 01 Decembrie - 28 Februarie / 1961 - 1990 w a 01 Decembrie - 28 Februarie / 1961 - 2014

(a— (b) —

Unitati de gor

G 01 e 28 Fouane | 1081 3010
(c) =
Figure 2.
The spring i ndex CY GEuaed over February 1 - April 10 for the
periods 1961 -1990 and 1961 -2014, compared to the reference period 1981 to 2010,
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hea 1 Wwhith
agricultural areas, Figure 3 (a, b, c). Th

Proiect finantat in cadrul Progra

mului Ro07 prin intermediul

e heat units <200 recorded in the east, south, and,
locally, the west of the region, indicate a late spring.

uuuuuuu
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G o ey 30 M08t 3300 @ Of ey 30 Ao 1061 3014
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Figure 3.
2.1.3. Thermal resources at Brakov, STiCrigw, Muaneé K
Targu Secuiesc weather stations
Figure 4 shows the average annual temperatures recorded at the Brasov

meteorological station , using the agro

1990, 1981 -2010 and 1961 -2014. It is noted that the

recorded in the reference period 1981

-meteorological

-2010 , month of

temperatures bet ween 16. 1eC

temperatures ranged between -4.9¢eC

software, over
maximum temperature

the periods 1961 -
of18. 5eC was

July, and the minimum -4. 9eC
1961 -1990 , month of January . In June, July, August of all three periods were recorded

a rcembed, Janary Gind Febluary e

-aZhld e C Between 1961

the reference period, the devi

ation cal

-2014 and 1981 -2010,

cul at ed

Pagel2of 73

i n

in

wa s

Promotor proiect:

AGENTIA PENTRU PROTECTIA MEDIULUI SIBIU
Sibiu, Str. Hipodromului nr. 2A; Tel: 0269.422653,
0269.256545, Fax: 0269.444145, e-mail:

office @apmsb.anpm.ro; htip: /fapmsb.anpm.ro

office .caleaverde@apmsb.anpm.ro

http://www .caleaverde.ro

https://www .facebook.com/CaleaVerde

Parteneri:

METEOC

ROMANIA

¥ ULBS

wituren “Tacian Blaga” din Sibiu

D

1



ICELAND
LIECHTENSTEIN
NORWAY

eea
grants

MINISTERUL MEDIULUL,
APELOR S PADURILOR

Proiect “Calea Verde spre Dezvoltare Durabil@”
Proiect finantat in cadrul Programului Ro07 prin intermediul

January and November and the lofapturiiot SEES20Q9 - 2044 £ o by

re
were negative deviations of -0. 2eCG0./3eC from the annual average, w
January, and February there were diO.foecer@®nde€. ofThap
minimum average temperatures in all three periods were r ecorded in January, and the
maximum in July. Figure 7 presents the three periods, as well as the increasing trend from
>4eC to eakceeding 10eC, with a difference of about ©6c¢
Temperaturi medii multianuale
_ BRASOV
e media 1961-1990
2 e meclia 1981-2010
1¢
1 e media 1961-2014
1«
12,0
10,0
[} 8,0
T 60
o 40
2 / \
0,0
2,0 1 | | 1] v \ VI Vil Vil IX X Xl |
4,0 1
-6,0
-8,0
luna
Average monthly temperatures(°C) i BRASOV
Period
| Il " v \% VI VI VIl IX X Xl Xl
1961-1990 | 49 | 25| 26 | 84 | 133|161 | 176 | 171 | 134 | 79| 28 | 21
1981-2010 | 38 | 2.9 | 2.6 | 85 | 138 | 169 | 185 | 180 | 134 | 82 | 25 | 25
1961-2014 | 43| 24| 27 | 86 | 136 | 167 | 183 | 17.7 | 135 | 82 | 2.9 | 23
Deviation(°C) | +0.5| -05 | +0.1 | +0.1 | -0.2 | -02 | -02 | -0.3 | +0.1 | O +0.4 | +0.2
Figure 4.
Figure 5 shows the average annual temperatures recorded at the Sibiu
meteorological station, using the agro -meteorological software, over the periods 1961 -
1990, 1981 -2010and 1961 -2014.1t i s noted that the maxi mum temper
recorded in the reference period 1981 -2010, month of July, and the minimum -:3.9eC in
1961 -1990, month of January . In June, July and August of all three periods, the recorded
temperatures ranged bet ween 17.1eC and 19. 8¢ C, whi
February, they ranged between -3. 9e C -4 B €Between 1961 -2014 and 1981 -2010, the
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reference perij odCranturipeSER2009-2414 o n cal cul at as 1. 2¢(
January and the lowest -0. 4e C i nlin Juond, yuly and August there were negative

deviations, -0. 3 eéC-0. 4¢e C, from the annual average, whil e in
February there were differences of approx. 0. 5e @..2¢e Ghe minimum average

temperatures in  all three periods were recorded in January, and the maximum in July.

Figure 8 presents the three periods, as wel |l as
values up to 12eC, with a difference of. 6eC, between 196
Temperaturi medii multianuale
SIBIU
grade
22— ez 1961-1930
A e ABERN0. 7T T el T LT LT
fe ——rmeds I 11T TR o O
LR D e . " - AR ET
CFE 1 RN, | o T . £ RS
100 F=--m-mmmm e g e ————T T - -
8O f----mmcmmo oo T T LI
60 f--wweTTT T oo
1 SRR AS e e e
7T Ty Sy RS AR e, S
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R A ¥ PRl ¥ MR 1 MR ¥ My S 1 Sy }-
4 e A B A SRt e
> luna
Temperaturi medii lunare (°C) - SIBIU
Intervalul
I | oD |o || Vv | VI |VII|VII|] X |[X |X|XII
1961 - 1990
39 | -L1 |38 |94 | 142 [ 171 | 187 | 181 | 144 | 89 | 3.7 | -12
1981 - 2010
27| -12 (39 | 96| 149 [ 180 | 198 | 191 | 144 | 91 | 35 | 1.2
1961 - 2014
32 | -0 [ 39 | 96 | 146 | 177 | 194 | 188 | 144 | 9.1 | 3.8 | -12
Abatere ) | O
5 (02| 0 [0 |-03]|03(|-04|-03|0 0 (o0 0
Figure 5.
Figure 6 shows the average annual temperatures
meteorological station, using the agro -meteorological software, over the periods 1961 -
1990, 1981 -2010and 1961 -201 4. I't is noted that the maxi mum tem
recorded in the reference period 1981 -2010, month of July, and the minimum -4.4eC in
1961 -1990, month of January . In June, July and August of all three periods, the recorded
temperatures ranged bet ween 17.9eC and 20. 3eC, wh i
February, th ey ranged between -4. 4eC -dn@eC. Bet we20ld and 9981 -2010,
the reference period, the deviation calcul ated was 0.
January and the lowest -0. 4e C i nin Juond, yuly and August there were negative
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deviations. -0 . 4 e C-0é 1 e erantuilor SEE 2008 22014 n n |y a | avera whil e in
February there were differences of approx. O0.1eC, O0.E€
temperatures, -4. 4e C-0¢é 6¢ C, in all three periods, were reco

maximum ,19. 3eC and iR2Jly Figulz, 6 presents the three periods, as well as the
increasing trend from 6eClRPeCyalwuesd a difference of
and 2014 .

-
<

i medii multi

TG. MURES
grace
20
200 MBS0 e
IE9 L wed 1681-2010 SRR e B e e ]

— meda 1961-2014
——tenohta 19612014

20
B
£0
luna
Temperaturi medii lunare (°C) - TAR GU MURES
Intervalul
I | jm|w | v | vi|v|vin| X | x| x| x
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1961 - 2014
36|13 |42 | 103|153 | 184 | 199 | 193 | 148 | 92 | 38 | 13
+0. | +0.
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Figure 6.

Figure 7 shows the average annual temperatures recorded at the Targu Secuiesc

meteorological station, using the agro -meteorological software, over the periods 1961 -

1990, 1981 -2010and1961 -2014. 1t is noted that the maximum tem
record ed in the reference period 1981 -2010, month of July, and the minimum -5.8eC in
1961 -1990, month of January. In June, July and August of all three periods, the recorded
temperatures ranged bet ween 15.7eC and 18. 2eC, wh i

February, they ranged between -5.8e C -8nd e Between 1961 -2014 and 1981 -2010,

the reference period, the deviation calcul ated was 1.
January and the lowest -0.5eC in August. I'n June, July and Aug
deviatio ns, -0.3... -0 . 5 ¢ flom the annual average, while in December, January, and

February the differences ranged between 0 e C& . 7 e The minimum average temperatures
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in all three periods and the deviatiod® RetERREER #0881 81 4rom 5. 8eC- e C,
the ma x i mu m, 17. 1eC and 18. 2xQresentnthexhuek periodsi-as gvell ase

the increasing trend from 4e C t o vuloddsC, with a difference
and 2014 .

Temperamur medii multianuale
TG. SECUIESC

. —redis
4 | —medE

grada

Temperaturi medii lmare (*C) - TARGU SECUIESC

Intervalul

I | o |m || v | v |vi|vin| X | X | X1 | X
1961 - 1990

S8 35| 14| 76| 128 157|171 | 166 | 1290 | 7.3 | 21 | 29
1981 - 2010

44| 35| 17 | 78| 134 | 165|182 | 178 | 131 | 78 | Lo | 31
1961 - 2014

Sl 34| 15 | 78| 130 | 163|178 | 174 | 130 | 76 | 22 | 31
Abatere "C) | g7 [ g1 |01 | 0 | 03 | 03 | 04 | 05 [ 01 | 02| +03 | 0

Figure 7.

Figure 8 presents the average, maximum and minimum air temperatur es (°C)
recorded in B r a ¢ Gounty between 1981 and 2010. Thus, it is noted that the 4 weather
stations, Br agov gtr ag, Fandn Rredéah, recorded average temperatures ranging
between 4.7 and 8.2 °C, with a deviation of 3.5°C. the maximum average temperatures
ranged between 8.9 and 14.8°C, with a deviation of  5.9°C, and the minimum ones ranged

Q eea 3

of

and

6eC

between 0.9 and 2.9°C. The lowest temperatures were recorded at Fundata weather
station .
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Temperaturile medii, maxime si minime ale aerului (C), in judetul Brasov,
in perioada 1981-2010
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Statiile meteorologice

Temperatura medie ("C) a aerului Media temperaturilor maxime ("C) a aerului Media temperaturilor minime ("C) a aerului

Figure 8.

Figure 9 presents the absolute maximum and minimum air temperatures (°C)

recorded in B r a ¢ Gounty between 1981 and 2010. It is noted that the absolute maximum

temperatures range between

29.5 and 37.5°C, with a deviation of

8.0°C, and the minimum

ones between -32.3 and -23.2°C, with a deviation of

9.1°C. The highest value of absolute

maximum temperature (37.5°C) was recorded at
one(-32.3°C)at Br agov.

F £ g £ rweaiher station , and the lowest
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