Available online at

. “. WWW.proenvironment.ro
/4:’5,\

— IPM J ProEnvironment
[ ) K,/
BioFlux

ProEnvironment 4 (2011) 20 - 26

Original Article

The Research of some Elements from Climate Regimativthe
Influence of the Forests from River Somes upon Vetgion
Condition

SIMONCA Vasile*, loan Gh. OROIAN, loan T AUT

University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca, Manastur &., No. 3 - 5,
400372 Cluj-Napoca, Romania

Received 9 May 2011; received and revised form 2§ RD11; accepted 30 May 2011
Available online 1 June 2011

Abstract

According to the definition, the forests are thedscape’s product and essentially depend on clnfettor. The
geographical distribution of forest species andanftions is determined, with some exceptions, by ¢bhimplex factor,
mainly by the thermal and fluid component of itorf®borating the climatic conditions with the séingty of forest
species and the adaptability of phytophagous aggivesn the lack of some strong and concentraiersto combat, it
can be explain the long presence of some pathagehattacks in some areas and stands.
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1. Introduction According the definition, the forests are the
landscape’s product and depend essentially on
One of the main factors of landscape and alsolimatic factor. The geographical distribution of
the most dynamic component of it is the climateforest species and formations is determined, with
which is considered today one of the natural primsome exceptions, by this complex factor, mainly by
order resources of our planet. The climate is #he thermal and fluid component of it. This is why
complex notion, which has the entire metrologicathis extinction has a clearly zonal character, jilst
elements (radiant energy, air temperature, athe climates, while in this zone is usually apprzi
humidity, precipitation wind) in different values, the regional differences of temperature and
named by specialized literature climatic elementgprecipitations [6, 7].
and more often climatic factors. The climatic Some forests from the studied area, like
changes from the landscape and implicit the impadtirkey oak stands, Hungarian oak stands and mixed
which these changes have upon the vegetatiarak forest limited in extinction by some thermatian
condition and the health of forests is a curremt @an edific conditions, where their aerials follow clbse
high complexity issue. areas with an extra heath and hard soil, which the
These changes are part of the global contexather formations (sessile oak stands, plain and hil
but with the particularities of the landscape where mixed harwood forest) cannot find enough ecologic
situated our country [4]. conditions to resist the entrant of those two sg®eCi
Practically, to express the climate of an area,
it would be necessary to describe the multiannual
- conditions of all the meteorological elements dipse
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geographic conditions from place o place (the felie located in different geographical areas, at diffier
the vegetation), all the meteorological element$ analtitudes and under different stationary, | appeal
also the variety way how they can connect with eacbther indicators that reflect better the influerafe
other, it results that a climatic reference of aglo climatic conditions on forest vegetation.
region can have serious difficulties [3]. To avoid For example, the effect on the heat factor is
this situation | tried to connect the general andnore pronounced due to exhibition stands (shaded,
particular climatic regime with stationary condit®o sunny semi shade), altitude, micro relief (slope,
of the area stands and by an ecometrics climatialley, plateau) etc.
index series which can show better some certain Since the heat and rainfall factor have the
health problems of the stands [15]. Corroboratingnost significant and visible influence upon the
the favorable climatic conditions with the forestgrowing conditions of forests, | will stop in the
species  sensitivity  and adaptability  ofpaper over them.
phytopathogenic agents, on the lack of some strong
and concentrate actions to combat, it can be explaB8. Results and Discussions
the long presence of different attacks in somesarea

3.1. Elements of the thermic regime

2. Material and Method Temperature is one of the most important
ecological factors in plant life.
To highlight the main features of climate All biophysical and biochemical processes of

order and their influence, generally upon the fares plants (uptake’s water, gas and mineral saltsy thei
and oak stands, the climatic data from thenovements in plants, respiration, photosynthesis,
Metrological Stations from Cluj and Satu Mare haveetc.) and also the growth and development are
been examined, processed and interpreted influenced by the ambient temperature (air and
particular, from 2005-2010, and also theground). At the same time, the temperature is a
multiannual values from 1900-2000, using datdimited factor in plant distribution and productiyi
from the NMA archive, information provided by of favorable areas or brushes.
various of major sites, reports from National In the period 2005 - 2006 annual average
Institute of Statistic, etc. temperature ranged between 8.4 °C and 10.1 °C in
Since the average monthly or annual dat&luj-Napoca and 9.5 °C and 11.2 °C in Satu Mare.
(especially temperature and rainfall regime) only Monthly and annual average temperatures
define climate pleasure, without making differencesluring that period, but also the extreme heat wlue
on various situations encountered in various trees are presented in the following tables.

Table 1. Monthly average temperatures, annual anlt-station weather Cluj and Satu Mare

Average temperature (°C)/year
o o
o o
o o
N N
0 © ~ o) o o > 0 © ~ © o o o
o o o o o — (@) o o o o o — (e)]
o o o o o o [e)] o o o o o o)}
Month N N N N N N — N N N N N N —
Jan 22 50 21 -24 -20 -28 -4|2 -1.5 53 3087 -21 -17 -2.8
Feb -49 -25 3.1 1.3 -05 1.2 211 47 -24 385 2-03 18 -0.6
Mar 8 1.9 3.3 7.1 5.7 3.6 4.4 3.6 o 25 34 80 59 4865 45
Apr 8_ 96 103 10.2 10.3 128 10.2 92®m 10115 10.8 11 135 11.2 104
May cz‘S 157 14.0 16.7 149 155 151 14 E 1615.3 18.1 15,9 15.8 16.0 15.7
Jun _é‘ 171 17.1 199 192 183 184 1V.& 1819.3 21.6 20.1 18.9 19.7 18.8
Jul O 197 20.7 214 194 208 20.1 19.](.0 2022.7 22.7 20 21.8 21.7 20.4
Aug 19 18.0 198 20 199 20.1 184 198®.2 21.6 205 21 21.2 19.8
Sept 15.7 15.1 13.0 13.8 16.5 13.8 14.2 16.6.1 13.8 14.4 17.2 14.4 155
Oct 9.3 9.6 8.8 10.1 95 6.7 8.8 10.50.0 9.3 11 103 6.9 10.1
Nov 4 3.6 1.9 35 55 6.6 3.3 48 57 29 58 7.43 84.9
Dec 04 01 -26 1.2 05 -19 -1/4 01 19 -09 319 -05 0.1
Annual 841 869 101 101 100 93 83 |95 97 112109 108 103 95
average|
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Table 2. The thermic regime of extreme values
year/ . First The las year/ . First The last
data T max Tmin frost frost data T max T min frost frost
2005 33.6 -17.2 -2 -1 355 -25.4 -3 -3
: 2005 _
31.jul 08.feb  20.oct 07.apr 31.jul  08.feb 29.oct 03.apr
2006 323 21 -4 -2 35.1 -27.2 -4 -3
, . 2006 , ,
© 29.jul 25.jan 07.oct 25.mar 29.jul  24jan 17.oct 24.mar
[&]
& | 007 379 127 14 2| § 382 85 -1 4
z _ = 2007 _
= 22.jul 10.feb 15.oct 03.may % 21.jul  19.feb 14.oct 23.apr
O
008 341 254 43 25| 7 33 164 -1 -1
2008
16.aug  0O4.jan 27.sep 1l.may 15.aug 17.feb 10.oct 26.mar
2009 332 -16.4 -23 -3.1 34.7 -18.3 -1 -4
2009
23.jul 07.jan 03.oct 18.apr 23.jul  19.feb 17.oct 26.mar
32.6 21 -2.3 -1 35 -15.3 -1.3 -5
2010 ) 2010 )
27.aug 25jan  10.dec 23.apr 14.aug 27.jan 10.dec 17.mar
An important element for the forest connection between these two components , based

regeneration work or the one’s from the foresbn some climatic data from different works or

nurseries is the soil temperature.

climatic archives, it was established the coedffiti

Because we don't have enough data foof correlation between air temperature and soil
analyzing the thermal factor, but knowing the direcsurface temperature:
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Figure 1. Correlation between air temperature and soil serfamperature

The thermal factor effect on stands is moresemi-shaded), altitude, micro relief (slope, valley
visible because of his exhibition (shaded, sunnyplateau), etc.
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From this reason the fundamental thermatealize potential gains as stationary timber.
characteristic - annual average temperature must be  Geothermal potential of the area
related to other characteristics, which can defindetermined by the average temperature for the
exactly the isothermal potential of an area and tperiod with t > 10°C and the length of this period.
allow a closer climatic characterization onBy multiplying these data, it is show what the
environmental requirements of studied forestiterature called "heat sum active” expressed in °C
species. For this we chose the the mosind helps at thermal characterization of some areas
representative thermal isometrics indices for tha&here heat is a factor in the limited spread of
climatic forest: cvercinee (in FD3 floor for example).

The average temperature of this period Tetraterma Mayr or The average temperature
with very favorable thermal conditions of forest range from May to August. This characteristic define
vegetation (so called biological threshold the isothermal potential of different geographiaagas
temperature with daily average temperatures abover the period when is realized the most favorable
10 °C). conditions for growing timber species. Average amhou

The length of this period, improperly called of negative temperatures, significantly differanti¢he
frequently, growing season “that begins and ends iregional areas of forest formations (turkey oakdsand
the same region depending on the nature of woakssile oak stands the most frequent case en@ulivier
species”. Thus oak stands need a period of 110 - 1#he studied area). The values of these indicat@s a
days for the vegetation in good condition andto  presented in the following table:

Table 3. Ecometrics indices of the thermic regime

gﬂ;ﬁ% Year ~t>10°C Pfrtffo‘f,"gh AV $1°>10°C $"t<0°C
2005 17.4 177 17.9 2800 -7.5
. 2006 15.9 172 17.4 2893 -7.5
3 2007 16.8 171 194 3365 -2.6
§ 2008 154 174 18.4 3360 -2.4
;— 2009 17.3 198 18.6 3327 -2.5
O 2010 16.3 184 18.4 3095 -4.5
1900-2000 16.7 173 17.2 2763 -7.7
2005-2010 16.1 179 18.3 3140 -5
2005 18.8 172 18.7 3161 -6.2
2006 16.3 182 17.4 3254 -1.7
% 2007 18.1 186 21.0 3742 -1.0
= 2008 16.1 206 19.1 3626 -
§ 2009 16.9 196 194 3593 2.4
2010 17.4 189 19.6 3444 -2.3
1900 - 2000 15.8 188 18.7 3161 -34
2005 - 2010 17.3 189 19.2 3470 -3
Elements of the pluviometric regime The rainfall in the period 2005 - 2010 at the
Rainfall is the main source of water supplywether station from Cluj-Napoca and Satu Matre.
for plants. They affect vegetation both by direct To characterize the precipitation regime |
action on plants and indirectly by the action es@rt have used the following indexes:
on the ground. Rainfall amount bioactive period t > 10 °C,
The rainfall during the studied period waswhere thermal conditions are favorable vegetation.
swing, with dry years (2005 in Satu Mare) or Rainfall amount of moisture accumulation

excessive rainy (2010), which helps us tan the months on the biologically active s horizormf

understand better the various causes of declinesilX PXI-lll (when the deciduous forest is leafless and

stands, largely due to water stress. the canopy’s retention is minimal, and potential an
actual evapotranspiration are zero or nearly z&m).

23



SIMONCA Vasile et al./ProEnvironment 4(2011) 20 - 26

hills and plains regions this period is considethte
recharge period for soil.

Rainfall amount during the period of
maximum evapotranspiration X PVII-VIIl, or the
summer months of rainfall potential evapotrangpinat
the retention value which depends on resort'aap
from the area of medium hills, low and the plairiclvh
influence the presence or productivity of forestsgs.

The amount of precipitation surpluses and
deficits (ZAP %) monthly and annual The same
amount of precipitation may surplus or deficit et
balance depending on potential evapotranspiratimh a
other elements of the resort or local topoclimatiis
indicator shows much richer in water stress cabsed
excess moisture deficit during certain periods thero
periods, things that only the intrinsic valuesamfifiall and
ETP's annual media fail to overturn them.

Table 4. Pluviometric regime in the period 200504 @in Cluj-Napoca and Satu Mare

Quantity of precipitations (mm)/year
o o
o o
o) © ~ © o o I o) © ~ © o o I
Month o o o o o - N\ o o o o o - o
o o o o o o o o o o o o o o
(qV] N (qV] N (qV] (V] (o)) (qV] N N (qV] N (V] ()]
()] ()]
— —
ian 374 6.22 31.219.8 159 449 26.8 43.4 16.2 69.2 374 33.676.2 39.8
feb 30.2 2359 422237 406 38.6 26.4 40.8 52.8 814 146 32.436.4 35.9
mart | S| 29.7 7873 36.2365 719 249 254 14.4 1148 240 58.0 64.2 29.6 35.0
apr % 126.2 90.79 14.2 52.3 9.65 51.6 46.4 80.0 57.2 96 88.0 26.065.6 44.8
mai z 52.8 76.80 130.6/0.9 33.7 138.474.4 ° 95.0 140.0 95.2 94.0 47.6146.8 63.1
iun | = | 97.3 145.0146.8 101.8 129.8 166.1 90.0| z [45.0 153.2 42.4 121.0118.5114.4 81.4
iul O [126.7 38.60 92.3164.1 546 97.0 79.0 = |69.8 14.8 103.2143.8 27.8 197.2 69.4
aug 142.2 173.8 160.033.8 46.0 58.7 72.7 % 10.9 145.2 68.4 450 65.6 47.8 62.2
sept 61.9 8.83 96.036.8 45 739 427w |16.6 0.8 17.8 59.8 13.4108.6 45.6
oct 19.5 24.6 103.41.35 91.2 27.7 37.5 194 13.2 73.6 92.2 108.217.2 46.0
nov 18.9 11.9 39.817.46 50.1 26.1 31.6 26.0 43.6 63.8 25.8 101.885.8 47.3
dec 45.2 19.6 13.366.5 43.6 59.7 30.6 87.0 26.2 62.0 69.8105.6 53.3
:ye”r‘;g'a 788 698 806 675 593 808 557 548 752 778 842 709 1031606
Table 5. Ecometric indices of hydrologic regime
I p Lang Ip
> Pp XPp XPp i Ich | I p Lang
Meteo Year 10°C Xl Vi-vin  ZAPH XAP- o lal Gams > vernal Lang
Stat|0n 10 C eSt|Va|
2005 481.06 197.90 268.99250.30 84.35 2.97 1.92 3.89 4.57 4.37
2006 533.81 172,51 183.61260.46 183.28 1.42 1.70 6.43 7.38 0.55
2007 540.01 15540 252.35295.52 155.69 1.90 2.09 5.93 4.87 6.13
. 2008 511.04 185,58 198.86176.37 14594 1.21 1.64 4,75 5.07 5.02
Nztjé)-ca 2009 268.75 212.45 104.59264.98 330.20 0.80 1.44 2.97 4.84 2.47
2010 585.76 202.25 155.92263.61 92.11 2.86 1.97 6.00 9.09 3.87
1900-2000 358.80 140.30 151.70 114.04 141.74 0.80 1.35 4.30 5.17 4.05
2005-2010 486.70 187.68 194.05251.87 165.26 1.52 1.79 5.00 5.97 3.74
2005 336.70 217.80 80.70 217.76 316.84.69 4.45 2.98 4.07 2.22
2006 524.40 296.80 70.70 342.01 233.08.47 6.11 4.6 8.47 3.82
2007 336.60 253.80 171.60255.36 288.69 0.88 6.32 3.1 3.47 3.87
Satu 2008 643.80 200.00 188.80249.89 84.03 2.97 6.83 57 5.97 4.66
Mare 2009 407.10 218.00 9340 336.36 312.55.08 5.75 3.44 4.79 2.18
2010 680.40 313.80 245.00301.46 76.97 3.92 7.50 6.53 7.32 571
1900-2000 412.50 211.30 131.60 184.47 209.75 0.88 4.92 3.73 4.54 3.51
2005-2010 488.17 250.03 141.70 283.81 218.69 1.30 6.16 4.39 5.72 3.67

24



SIMONCA Vasile et al./ProEnvironment 4(2011) 20 - 26

After analyzing these climatic indices of transpiration, because according to the same amount
hydrologic regime that only appear when theof precipitation may be in balance, deficit or
amount quantify of some rainfalls in a period i¢ nosurpluses, the valueaP % providing the most
sufficient. eloquent image.

The preparation of water balance and Also there was a strong correlation between
characterization of forest sites in terms of mosstu rainfall during the vegetation period of wild fotes
regime, this quantity will be related to evapo-and rainfall unmatched.

Corelation between the medivm pluviometric indicatator with t=10 (2 Pp, t>10) and annual Corelation between the medium pluviometric indicator with t>10 (E Pp, t>10°C) and annual
precipitation deficit (ZAP-) in Cluj-Napoca precipitation deficit (SAP-) in Sata Mare
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Figure 2. Correlations between rainfall index ofrmifs with temperatures above the geothermal anchthfall deficit

4. Conclusions trees and in summer is recorded a pronounced
moisture deficit (especially in the years 2005, 200

The physical factors of the environment, in and 2009)
certain circumstances, may have different harmful Given the importance of knowledge of
actions to plants. These climatic or edaphic factor climatic factors, especially for young stands amd f
can be dangerous in whole or in part when theyrops Pepin is giving a special attention for short
exceed certain limits in excess or less. The most
frequent climatic factors which become harmful interm to weather forecasts and even the environment,
forest life are: drought, frost, winds, heavy snow,enabling the optimal measures to counteract the
sun stroke. Most often after loosening a plant omegative effects of attacks and use of various
plant communities by physical factors such aspathogens climatic indices to allow a more precise
climate, the parasite is quickly installed. To delimitation and a nuance of the local climates of
determine the exact cause of the disease, thihe district which may prove useful in the
diseased plants should be studied in their place adpplication of differentiated forest-technical
growth, taking into account the variation of weathe measures to increase productive capacity and
factors before and after illness. ecoprotective stands.

The thermal regime in the period 2005-2010
is characterized by average annual temperaturBeferences
slightly higher than the annual average, making
exception in 2007, when in Somes Plain from Satyl] Ardelean M., 2006, Principii ale metodologiei
Mare area the average annual temperature wagercelrii  agronomice si medical veterinare, Ed.
11.25 ° C, compared with an annual average of 9.5 Academic- Pres, Cluj-Napoca
C. The emergence and development of dryin R . .
phenomena ingsome stands, esprt)acially thoseywit ] I_Sazlalc Gh., 1983, ';*“Uj‘%ﬂ reliefului * asupra
oak base from north-west of the country, can bézzgg'gr?ﬂeeio I; garRaag[EEC'- ale climei Romanieklitira
easily evidenced by ecometric hydric indices, the
most faithful through surpluses and deficits of[3] Bjujdea V., C. Rosu, 2000, Ipostaze forestiate
precipitation AP ) monthly and annual schimtirii climatice Th Romania. Padurgaviitorul. Nr.
compensation and retention index which shows th@-2002, 3 - 11
two sides of the sheet rain that only quantitative
analysis of monthly and annual precipitation cannof4] Caisin V., 2005, Cggerea arborilor in fun de clind
tint and that is: in these stands we have peridds o' vegetaie, Revista Mediul Ambiant, nr. 3, 16 — 21
several months per year, especially in spring wit - I :
stagnant water that contributes to worsening so:E’]Slgg'L'éir;ﬁD" 1977, Statiuni forestiere. Edcal.
conditions and death by asphyxiation and root fot o
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