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Introduction

Bioclimate of the Tlemcen region is typically Megtitanean, characterized
by two distinct seasons one dry summer and the otlivey winter with some
ground therophytisation. Our study is based onweb-defined periods, the
ancient from 1913 to 1934 and other recent fronb618708. The analysis of
the temperature and precipitation allowed us teciethat there was a drop
in rainfall and increasing temperature taking imtocount the two study
periods. There are two seasonal patterns, theisirtdte HAPE type for the
two periods (Stations of Hafir, Ouled-Mimoun, B&af and Ghazaouet) and
the second was the type HAPE for the former pebedoming HPAE type
for the new period (Station of Zenata). Comparimg two periods (old and
new), the diagrams of (6) allowed us to suggest tihe dry period of the
year was extended 2 to 3 months or even 6 monthe stations. The
pluviothermic climagramme of Emberger JjQrevealed that all studied
meteorological stations have undergone a shift i filoor or sub-floor.
Through this study we can conclude that the regioflemcen knows some
climate change expressed by the increase in tetuperand decrease in
rainfall due to several causes such as air potugiod the degradation of the

vegetation .
Copy Right, 1JAR, 2014,. All rights reserved

The climate is all meteorological phenomena (temfjuee, atmospheric pressure, wind, rainfall) that
characterize the average state of the atmosphdriésagvolution in a given location. This is thetfar that is placed
upstream of any study on the functioning of ecatabsystems (38).

Scientists have begun to look to the Mediterrardimnate of long standing. This interest has leddweral
studies, we include: (16-21-22-40) and more rege(2B8-29-10-24- 26-25-7).

Indeed, its spatial and temporal irregularity inied studies of finer to better understand its eli@tuand its
influence on the distribution of different taxawafgetation.

(17-1-3) consider a Mediterranean forest, as alwaysject to a Mediterranean climate. The latter is
subdivided into several bioclimatic sets and tletehding on the value of annual precipitation erghuviothermic
coefficient of (16-20) and the duration of the suenmdrought (9), but also according stages of veigetd26-29).

From (37) and (35), the climate of Algeria noted Mediterranean diet with two well-marked seasopsy
dry, the other relatively wet. This climate tendwards aridity more pronounced.

As part of our study ofistus in the region of Tlemcen, we paid particular atitemto the effects of climate
(precipitation, temperature) could influence thelation of the vegetation.

The climate of the region of Tlemcen is the Med#aean and is characterized by dry summers ang rain

winter.

For the region of Tlemcen, several studies have besde on the bioclimate include mainly: (5-11-2-7)
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Methodology

To define the climate of the region of Tlemcen,taek into account the reference stations in addit@the
study sites. For this, we used the results of presiwork and recent results. The comparison betweeancient
period (1913-1938) and the recent period (1980-p@08ws us to follow the evolution of the climatéthe study
area. For the former we have taken the old resfilf85) and the new, we used the results given Kivi@National
Agency of Meteorology).

Stations are those of Ghazaouet, Beni-Saf nease¢hgcoastal areas) and those of Ouled Mimoun,tdena
and Hafir inside (Semi-continental areas).

Results and Discussion
Climatic factors
Precipitation

In our study area, the rains usually fall during thet season (October/May). Rainfall in the regi®n
characterized by inter-annual irregularity and desieir rarity still often violent and fall as @er.

Tables 1 and 2and figureg(Figure 1, 2, 3, 4 and 5express the average rainfall recorded in the uario
stations during the old and new period. The congparshows a clear difference between the two &tds.climate
change has affected the vegetation dynamics ddttidy area.

For the earlier period, rainfall was more abundard more frequent in the study area. This decreade
amount of water fell resulted in the disappearamiteome species allowing the installation of othadapts to
extreme climatic conditions, including drought. Vlvays notice a decrease of precipitation of thiéofong
stations: Hafir 707 mm, Ouled-Mimoun 528 mm, Zenéfd mm and Ghazaouet 433.91mm. Overall, the ancien
period is characterized by precipitation clearlyrenamportant than the recent. Hafir Station matks krgest
amount of water fell for the two periods. Zenatati®h records superior results during the old gkt the new
and, for all months except July, although the défee is not very large. At Beni-Saf, the amouritprecipitation
for the months of January, February, March, Apklay, July, August, September and November are lower
compared to the new period. At Ghazaouet, Hafir @nted-Mimoun, the amounts of precipitation for mibnths
except August are higher compared to the same najritte new period. It turns out that the month©ofober and
December in ancient times recorded throughout dnigate in an amount of water. The Mediterranderacter of
the area that summer is very hot and very littléenwng. This applies to all stations from the menti May and
extends until the end of November for the new pkrior the former period the dry season extends ffane until
the end of September which indicates that the dagsn of the new period is greater than that ofottieperiod.
Nevertheless it is possible that very few rainetalace during the summer while the months of Sepé and
October generally have a very minimal rate of gitation. We can see that the wettest month is Niper for
Beni-Saf and Ghazaouet, Mars for Ouled-Mimoun ardafa, February for Hafir. For all stations, thenthg of
July and August are the driest. Summer rainfall @ateeding 30 mm throughout the summer for consiiéoth
periods.

In our case, we reported a net dominance of drgsyédthough often attends to heavy showers, iratfy
make that generally our region remains poor water.

The seasonal pattern

Examination of the annual rainfall regime, leadstasa chronogical comparison of two time periods
(1913-1938) and (1980-2008).

This is (8) was the first, defined the conceptnlfolves calculating the sum of precipitation peason and
make the classification of stations in order ofrdasing rainfall in designating each season byrtitial PHE or A,
respectively denoting the Spring, Winter, Summaet Aotumn.

c, =14
P

a

- P seasonal precipitation ;
- P, annual precipitation ;
- Cs: Seasonal relative coefficient of Musset.

In the region of Tlemcen, there are two main sealspatterns: the first is the type of HAPE. Thigtpmn

characterizes the Beni-Saf and Ghazaouet statidtis nain abundance and drought associated withcansk
maximum precipitation in autumn and a second mimminl the spring for the old and the new period.
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The second is the type HPAE for stations of Qulaedi®un and Hafir with a first maximum in winter, iast
minimum in summer, a second maximum in spring asg@nd minimum in autumn for the new period. Zanat
station experiencing a seasonal pattern duringetivty period of HAPE type and for the new periodeasonal
pattern type HPAKTable 5).

This distribution of winter and spring rains, allewwlants resumed their biological activity and afedps
undoubtedly vegetation to start the summer seastbnbeth water reserves in the soil and in the plan
Temperatures

This factor is very interesting for our study; teehanges can influence the onset of forest fivbgh is in
summer that has the highest fire. One of our corcar this study is to show the importance of flations and
thermal variations in Cistaceae facilities in tbgion of Tlemcen.

Monthly mean temperatures[(M+m/2)]

The coldest season is from December to March. Axeraonthly temperatures confirm that January is the
coldest month in both periods. They vary betwed@n°g. to Hafir and 12.95 °C to Beni-Saf for the amtiperiod
and 8.28 °C to Hafir and 12.69 ° C to Beni-Saftfog new period. For the higher average temperataredocated
in the month of August. They range from 24.2 °GHadir and 26 °C to Zenata for the old period, foe hew period
23.98 °C to Ghazaouet and 28.35 °C to Zenata. ddrigparison between the old and the new time pestaavs a
temperature rise of 25.05 °C to 25.61 °C for Beai-26 °C to 28.35 °C for Zenata, 24.2 °C to 2424fGr Hafir
and we notice a decrease in temperature from Z5td 24.18 °C for the station of Ouled-Mimoun ard25 °C to
23.98 °C to station of Ghazaouet. The temperatnceeased dramatically but this is not the caseafbother
stations.

The average temperature of maxima of the hottest nmh "M"

The study of two periods shows that the highestptatures are recorded in the month of August lor a
stations.

July and August coincided with the lack of rain.

The average temperature of the minima of the coldésnonth "m"

Emberger uses the average minima to express threedegd duration of the critical period of frosttire
classification of climates. For all our stationgawo periods, January is the coldest month. Thiexage varies
between 5.8 °C to Hafir and 12.95 °C to Beni-Saftfe old period and between 8.28 °C to Hafir a2 °C to
Beni-Saf for the new period

(23) means by cold season, the period during wkeéahperatures are the lowest of the year and where
average temperatures are below 10 °C.

For most stations we notice an increase in avaragghly temperatures during the new period compsred
the old. During the ancient period monthly averaf¢he highest temperatures are in August (Benj-2ahata,
Hafir and Ouled-Mimoun), they are between 24.2 A@ 26 °C except for the Ghazaouet station wherevieeage
monthly temperature is 33.4 °C which locates iry.JMonthly averages are the lowest in the monthlasfuary for
all the stations; they are between 5.8 °C and 12205

During the new period monthly average of the highemperatures are in August (Beni-Saf, Zenata and
Ouled-Mimoun), they are between 24.18 °C and 28@%®xcept for the station of Ghazaouet where trerage
monthly temperature is 33.4 °C and 25.85 °C whaafalize in July. For Hafir station, they are betw@d.2 °C and
24.9 °C, which are located in the month of July @&dyust. Monthly averages are the lowest in the ttmaf
January for all stations; they are between 8.281€12.69 °C.

Continentality index

The continentality index is defined relative to theerage thermal amplitude (M-m). This in turn ato
specifying the maritime influence or mainland ogposf a given region.

From (5) four types of climates can be calculatedifM and m.

= M-m<15°C _ > Insular Climate ;

= 15°C <M-m <25°C _— Coastal Climate

= 25°C <M-m <35°C Semi-Contindr@éimate ;
= M-m >35°C _ > Continental Climate.

We observe that the thermal amplitudes of plaiasiais of sub-coastal and the interior of country a
influenced by a much more semi-continental clim@enata, Ouled-Mimoun and Hafir), with the exceptaf the
station of Beni-Saf and Ghazaouet, which are imfteel by a coastal climate.
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Bioclimatic synthesis

Bioclimatic synthesis is an essential step for project on the environment, it determines by meafniss
components, the type of climate and vegetation.

The synthesis is made from work of (16-20-6-39).

To make the climate medium data more meaningfwerse authors such as: Long; De Martonne; Koppen;
Emberger and (9) have proposed the use of climatieds that are only combinations of averages fiérint
components of climate particularly temperature prretipitation.

This bioclimate synthesis highlights the differehtaracteristics of Mediterranean climate. The fatised
for the delimitation of vegetation stages accordm{32) and (12).

In fact, according to the amount of water fell aaliyiwe can classify bioclimatic stages. Rainfa#fi us
about moisture or dryness of the climate.

Subdivision into bioclimatic sub-stages were impéeed by (20) followed by (34) based on the average
minima of the coldest month.

(31) proposes a classification according to theuahmean temperature (T °) and the mean minimaef t
coldest months "m".

However, these classifications are complementaiyigithem, we can classify the study sites.

Climatic factors

The climate is divided into bioclimatic stages:
The sub-humid

Characterize the stations of Hafir, Ghazaouet amé@Mimoun during the early period (1913-1938)e da
rainfall reaching respectively 707 mm, 433.91 mnd &28 mm. More specifically, these stations areated
respectively in the average sub-humid and lowertaurid for the last two statiorf§able 9).

The semi-arid

This stage characterize the station of Zenata aedi-Baf during the ancient period (1913-1938),
respectively, with an annual precipitation of 47drand 371 mm (upper semi-arid).

Hafir Station during the new period (1975-1996)hnétn annual precipitation of 483.87 mm (upper semi-
arid). (Table 9).

The arid

The arid stage characterizes the Ouled-Mimoun, Bafj Ghazaouet and Zenata stations for the neiwcper
(1980-2008), respectively, with an annual prectmta of 332.89 mm, 368.37 mm, 344.11 mm and 316vrd
« upper arid »(Table 9).

The classification according to the average of minia "m"

Thanks to "m", regarded as a fundamental elemeng¢dtart vegetation. (20) and (34) divided bioclima
ambiences into six sub-stages according to "m".

Sub-stages are shownTable 10

As regards the study area values of "m" is betv@2riC and 10.77 °C.

The stations of Ouled-Mimoun, Hafir and Zenata aneler the influence of a mild winter. By cons, the
stations of Beni-Saf and Ghazaouet are influengeallwarm winter for the new period (1980-2008).

The old period (1913-1938), "m" varies between°C8&nd 9.1 °C. For Hafir station which is influeddey
a cool winter; the station of Beni-Saf by a warnmter and Ghazaouet, Zenata and Ouled-Mimoun sttomin a
temperate winter.

This elevation of the "m" has undoubtedly had niegatffects to the vegetation in recent years.
Classification of bioclimatic ambiences accordinga "T" and "m"

This classification has been proposed by (33), dasethe following parameters:

% The annual average temperature (T°) ;
% The average of minima of the coldest month (m).

The author retains these parameters as criteridefiiming stages of vegetatighable 11)

These values are expressed in (° C) and threshotédalways approximate as they can vary by mone ¢ha
degree depending on the altitude, exposure andaoiilcrate.

We note for the new period (1980-2008) and the (4@t13-1938) that stations of Ghazaouet, Beni-Saf,
Zenata and Ouled-Mimoun always belong to the Thenediterranean stage.

For cons, the station of Hafir, is for each peiilnthe Mesomediterranean resident with a woodsgtagmpn.
De Martonne index

De Martonne tried to define the arid climatednyindex that combines the annual average raitdfahnual mean
temperature. This index is greatest when the cénstmore humid.

(13) defined the index of aridity useful to assssintensity of drought expressed by the followagiation:
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_ P(mm)
T(°C)+10
P: annual average rainfall in (mm).
T: annual average temperature in (°C).

With regard to the new period (1980-2008), the indeDe Martonne is between 10.42 (Zenata) to 19.07
(Hafir) in the dry semi-arid with temporary draimad his scheme involves the predominance of hechegenostly
therophyte and drought tolerant species.

The following stations: Ouled-Mimoun and Hafir restively with an index of De Martonne of 20.38 and
30.04 to the ancient period can put these stafioastemporary flow interval with outer drainagehieh confirms
the existence of favorable conditions for the di&hment of woody vegetation with a non-essentigation.

By comparing the values of this index for the tweripds, we notice that fall chronologically where
increased aridityFigure 16)

Ombrothermic diagrams of Bagnouls and Gaussen
(6) have developed a diagram that allows to idghié duration of the dry period based on a conspardf average

monthly of temperatures in °C with those of raihfalmm, assuming that the dry months wheh 2 2T ".

The study area is situated in a Mediterranean ¢ténand for all stations, the summer drought pegxackeeds
three months, it undergoes a change increasingipitant(Figure 17, 18, 19, 20 and 21)

The ombrothermic diagrams are established fortatians for the early period (1913-1938) and fa tew
period (1980-2008).

(15) precise that the climate is dry when the temajpee curve is above that of precipitation, and we
otherwise.

For the entire study area, climate undergoes agehaimce the duration of drought following an iragiag
gradient, as the area between the two curves lisasingly important currently.

The duration of the dry period requires a high etegmspiration to vegetation and the woody speaigse
to survive thanks to their adaptive systems to ghmntheir towers landscape by imposing xerophygigetation.

For the old period, all studied stations have 0th® of drought spread from June to September tligh
exception of the station of Beni-Saf where the tiarais 05 months, from May to September. The nesiqa
shows duration of drought varies from 5 to 7 montiénciding with the summer.

It should be noted that with this climate changpanallel, there's changes in the diversity anttibistion of
vegetation.
Xerothermic index of Emberger

The intensity and the importance of the dry seas@Mediterranean climate led (18) proposed a imel@x
named xerothermic index.

The author suggests this index in addition pluéothic regime to characterize the Mediterraneanatémit
is calculated as follows:

s P(mm)
M(C°)

P: Total average summer precipitation in (mm).

M: Average thermal maxima of the summer (°C).

The author retains the total summer precipitatio(mim) and the average maxima in the same peri¢tCin
indicating that this index does not exceed "7"tfar Mediterranean climate.

Low values of "' now characterize the Mediterranean climate, caordi the scarcity of rainfall, high
temperatures and the extent of the dry season 4rton6 months, where an apparent aridity and a pesgounced
summer drought.

In Oran (West Algeria), a study conducted by (Adlicates the existence of plant species adaptaddwer
index to 2; same author indicates that this indax loe less than 1. This figure assumes a dry arelaefyond the
summer season.

As can be seen above, thevdlues range between (0.39) to Zenata and (1dlBlefir. It should be added
that this promotes the development of highly diggotant species and generally dominated by xerapbkpiecies
such asZiziphus lotus, Calycotome villosa subspintermedia, Chamaerops humilis subspargentea.

The pluviothermic quotient of Emberger
(19) established a pluviothermic quotient @hich is specific to the Mediterranean climates lfrequently
used in North Africa and Mediterranean France.
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This quotient can locate study sites among thete¢ige stages plots on pluviothermic climagramme an
also allows assessing the arid Mediterranean regibine values of Qare especially low when the climate is dry
(Figure 22).

From Q (16) has classified the Mediterranean region fite bioclimatic stages (Sahara, Arid, Semi- adb-
humid and Humid).
The quotient (@) was formulated as follows:
Q, = 1000P _ 2000P
2 M+m) M?2-n?
(M -m). 5

-P: Average annual rainfall
-M: Average of maxima temperatures of the warmesttm@r°kK=T°C+273)
-m: Average of minima of the coldest month (T°K=FZ73)

(M+m/2) translates the average conditions of pldaf while (M-m) gives an approximate value of pweaation.
This quotient is lower when drought is severe.
In Algeria, (36) has developed a reformulationtd pluviothermic quotient (19) as follows:

o, - 1000 P
3_ .
[M +mJ+273M m

(M and m are expressed in absolute degrees °K).
Our stations, (M+m/2) is on average equal to 19Ghese can be reduced to a constant K whoseathe
for Algeria and Morocco is equal to 3.43 where ey formula:

Q, = 343 P
-m

(36) showed that the values of @nd that obtained by the formula &e somewhat different; the maximum
error is less than 2%.

The difference between the results given kya®@d Q is greater than 1.7% for all meteorogical stations
Algeria.

Examination of the table above allows us to malkeftifiowing assumptions:

Most of our stations belong to lower and upper sarid bioclimatic stages for both periods studigilh the
exception of Hafir station who is under the inflaerof the lower sub-humid and Ouled-Mimoun statigrich is
under the influence of arid higher.

The coastal stations (Beni-Saf and Ghazaouet) beloithe mild and warm variants and those who Fave
semi-continental position are in the temperateardrsuch as: Ouled- Mimoun; Hafir and Zenata. Fdan{86)
gives values very close to those provided by theoXQEmberger with a difference of 0.23%. This petege is
negligible; if we consider that inaccuracies measuminfall and temperature can cause the relatings on the
quotient of the order of 10% (34).

Conclusion

Bioclimate of the study area is Mediterranean, Whissentially is two bioclimatic stages; semi-anitlich
is the most common; the sub-humid and arid areaciarized by two very distinct seasons. One wirgkort and
cold lasts from October to March, characterizedebsatic rainfall. Another summer is long and dryotrer
characterized by low rainfall and high temperatuugsto 7-8 months in the coastal and sub-coatdal pvhereas at
the mountains of Tlemcen it can go up to 6 months.

The bioclimatic study of the area of study allovesta make the following remarks:
- A trend towards aridity of stations and a webbpounced and initiated semi-continentality.
- The classification of bioclimatic ambiences adiog to the annual average temperature and "m" stibat all
stations belong to the Thermomediterranean stagle tive exception of the station of Hafir where thpe of

674



ISSN 2320-5407 Interoiaél Journal of Advanced Research (2014), Volumissie 4, 669-693

climate is Mesomediterranean for both periods. @enging of Hafir station to the thermo-Mediterrames not
excluded in the near future.

- Analysis of thermal data and processing show tietcoldest month is "January" with minima tempaes that
range between 3.2 °C to 10.77 °C, while the averageima temperatures of the hottest month vary éetw30.8
°C and 33.6 °C (note that the hottest month is AtlgiHowever, these values are higher in the nerogdy
contributing to the old.

- Comparative study of reference stations for the periods shows a vertical step of each statioecty related to
the @ Emberger; Ouled Mimoun Station, despite the re¢atiecline in the value of ghe lower sub-humid to
higher arid still with understory in mild winter.

- The current climate of the study area favorsekiension of a xerophytic vegetation and espectakyophytic.
These different adaptations are not valid for glédes consequently causing one hand, a regresdighe
vegetation and even its disappearance in certaascand secondly an extension and installationttegrgplant
species better adapted to this climate change. vidgstation by drought adaptation plays a rolenm gpread of
repeated fires consequently destroys the landscape.
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Table 1 Climate data from stations in the study ara (Recent period 1975-2008).
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Moyvennes mensuelles des précipitations et des températures Régimes saisonniers P ({mm)

STATIONS Types eT° | M°C|m°C| @
J F M A M J Jt At Sp Oe No De H P E A MOYENDE
P| 5063 | 58390 3735 | 3439 241 | 707 | 471 | 3,09 | 1589 | 30,57 | 62,01 | 40,17 | 14919 | 9584 | 1487 | 10847 | pgapr | 36837

Beni-Saf (80/2008) 30.08 | 10.77 | 65,01
T| 12,69 | 1339 | 14,86 | 1636 | 18,97 | 22,18 | 24,7 | 2561 | 2298 | 2018 | 16,63 | 14,04 18,55

Ouled Mimonn | B | 4046 [4537| 4831 |3381] 2797 | 61 | 12 | 372 | 1433 | 2461 | 4761 | 394 125,:3‘ 110,09 | 1,02 | 8635 ‘ HPAE | 332.89 26 | 357 | 3056
(30:2008) T| o7 |1088] 12,92 | 1513 | 1822 | 2091 | 2416|2418 | 2154 | 1867 | 14,65 | 10,43 16,78
P| 38,53 | 4321 46,01 | 322 | 26,64 | 581 | 114 | 3,54 | 13,65 | 2344 | 4503 | 37.32 119,:5‘ 104,85 | 10,49 ‘ 82,12 ‘ HPAE | 316,72

Zenata (30/2008) 336 | 43 | 4443
T| 1241 |13.56| 157 [17.65| 2706 | 24,62 | 28,02 | 2835 | 2537 | 2146 | 16,74 | 13.64 20,39
P| 4291 4684 40,77 (2785 2920 | 544 | L11 | 36 | 200 | 3346 | 5797 | 34,77 | 12432 ‘ 9791 | 10.15 | 111.53 ‘ HAPE | 344,11

Ghazaouet (30/2008) 3116 | 740 | 4538
T| 115 |1244| 1425 [ 1591 18,76 | 22,69 | 2585 (23,98 | 2385 | 2015 | 1559 | 12,71 18,14
P| 669 | 76 | 62,07 | 534 | 4004 | 865 | 721 | 952 | 1952 | 2594 | 5384 | 60,68 :os,sa| 155,61 | 25,33| 993 | HPAE | 48387

Hafir (75/1996) 23| 32 | 511
T| 828 | 879 | 10,66 | 12,6 | 16,08 | 20,19 | 249 | 244 | 203 | 16383 | 11,72 | 9.68 1537
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Table 2 Climate data from stations in the study ara (Ancient period 1913-1938).

Movennes mensuelles des précipitations et des températures Régimes saisonniers P (mm)
STATIONS Types | etT° |M°C |m°C | Q
J F M A M J Jt At Sp Oc No De H P E A moyenne
P 49 40 a7 30 24 9 1 2 15 39 =7 68 157 91 12 111 HAPE in
Beni-Saf 193 21 | 61,85
T| 1298 13 14,45 155 18,38 IL1 1438 | 2505 | 1195 19,7 16,38 13,98 18,14
P 71 75 29 18 43 21 3 2 15 a4 69 68 214 | 130 ‘ 26 ‘ 138 ‘ HPAE 528
Ouled-Mimoun 128 | 52 | 6551
T| 89 | 98 | 113 | 14 | 166 | 208 | 244 | 252 | 217 | 172 | 125 | 93 159
P| 65 62 49 44 38 11 1 4 13 42 68 67 194 | 131 ‘ 16 ‘ 133 ‘ HAPE 174
Zenata 32 6,7 63,97
T| 9% 10 10,5 13 15 11 pt | 26 115 17 13 10 15,90
P| 6577 | 4989 | 5003 | 4422 | 3508 | 1334 | 103 | 103 | 2184 | 4762 | 669 | 6907 | 184,83 | 1303 ‘ 15.6 ‘ 136,06 ‘ HAPE | 43391
Ghazaou et 29 7 71,35
T| 1045 | 1085 | 129 | 1505 | 174 | 206 | 334 |2425| 2205 | 187 | 182 | 1235 17.94
Pl o1os (100 106 [ 67 63 | 20 [ 6 | 4| 28 | w0 | 45 [ 102 | 300 | 236 | 30 | 122 [mraE | 107
Hafir 33,1 1.8 | 77,77
T| 58 6.3 83 | 10,6 | 142 184 | 238 | 242 | 198 15 2.5 6.4 13,53
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Table 3 Geogra

phic data from meteorological statios

Stations Longitude Altitude Latitude Wilaya
Hafir 1°26'W 1270 34° 47'N Tlemcen
Ghazaouet 1°24'W 4 35°6'N Tlemcen
Beni-Saf 1°21'W 68 35°18'N Ain-Temouchent
Zenata 1°27"W 285 35°1'N Tlemcen
O. Mimoun 1°30'W 430 34°50'N Tlemcen

Figure 1 Average precipitation for the old and the new perid at the station of Beni-Saf
(1913-1938) and (1980-2008)
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Figure 2 Average precipitation for the old and the new perid at the station of Zenata
(1913-1938) and (1980-2008).
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Figure 3 Average precipitation for the old and the new perid at the station of Ghazaouet
(1913-1938) and (1980-2008).
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Figure 4 Average precipitation for the old and the new perid at the station of Hafir (1913-1938) and
(1975-1996).

P (mm)
120 -
100 -
80 -

60

20 A

[} T T T T T T T T T T T 1 Month
l] FM A M 1 It At 5p Oc Nv Dc

680



ISSN 2320-5407

Interoiaél Journal of Advanced Research (2014), Volumissie 4, 669-693

Figure 5 Average precipitation for the old and the new perid at the station of Ouled-Mimoun
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Table 4 Seasonal relative coefficient of Musset ding the new period.

Seasons Winter Spring Summer Autumn Annual Rainfull

Stations P(mm)| Crs| P(mm)| Crs| P(mm)| Crs| P(mm) | Crs Rainfall regime
Beni-Saf 149,19 | 1,621 95,84 1,04 14,87 0,1608,47| 1,17 368,37 HAPE
Ghazaouet | 12452 | 1,44 97,91 1,18 10,1% O,111153| 1,29 344,11 HAPE
O.Mimoun | 125,23 | 1,50 110,09 1,32 11,02 0,A386,55 | 1,03 332,89 HPAE
Zenata 119,26 | 1,50 104,88 1,32 10,49 0,0382,12 | 1,03 316,72 HPAE
Hafir 20358 | 1,68 155,61 1,28 2538 0,099,3 | 0,82 483,87 HPAE

Figure 6 Seasonal variation depending on precipitation durig ancient and the recent period

for the station of Beni-Saf.
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Figure 7 Seasonal variation depending on precipitation durig ancient and the recent period
for the station of Zenata.
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Figure 8 Seasonal variation depending on precipitation durig ancient and the recent period
for the station of Ghazaouet.
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Figure 9 Seasonal variation depending on precipitation durig ancient and the recent period
for the station of Hafir.
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Figure 10 Seasonal variation depending on precipiteon during ancient and the recent period
for the station of Ouled-Mimoun.
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Table 5 Seasonal patterns of meteorological statien

(OP, RP = old and New period).

Rainfall Rainfall
Seasonal pattern
Stations Altitude (m) (mm) (mm)
OoP RP OoP RP

Beni-Saf 68 371 368,37 HAPE HAPE
Ghazaouet 4 433,91 344,11 HAPE HAPE
0. Mimoun 430 528 332,89 HPAE HPAE
Zenata 285 474 316,72 HAPE HPAE
Hafir 1270 707 483,87 HPAE HPAE

Table 6 Average of temperature maxima of the warmesnonth

(OP, RP = old and new period).

"M" (°C) Month
Stations Altitude (m)
oP RP OoP RP
Beni-Saf 68 25,05 25,61 August  August
Ghazaouet 4 33,4 25,85 July July
O. Mimoun 430 25,2 24,18 August August
Zenata 285 26 28,35 August  August
Hafir 1270 24,2 24,9 August July
Table 7 Average of minima of the coldest month
(OP, RP = old and new period).
"m" (°C) Month
Stations Altitude (m)
OP RP OoP RP
Beni-Saf 68 12,95 12,69 January January
Ghazaouet 4 11,45 11,5 January January
O. Mimoun 430 8,9 9,71 January| January
Zenata 285 9,9 12,41 January Januaty
Hafir 1270 5,8 8,28 January Janualry
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Figure 11 Average temperatures for the old and theew period at the station of Beni-Saf

(1913-1938) and (1980-2008).
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Figure 12 Average temperatures for the old and the new periodt the station of Zenata

(1913-1938) and (1980-2008).
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Figure 13 Average temperatures for the old and the new periodt the station of Ghazaouet
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Figure 14 Average temperatures for the old and the new periodt the station of Hafir

Figure 15 Average temperatures for the old and the new periodt the station of Ouled-Mimoun
(1913-1938) and (1980-2008).
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Table 8 Continentality index of Debrach.

Stations Period Thermal amplitude Type of climate
Beni-Saf (1980-2008) 19,31 Coastal Climate
(1913-1938) 20,2 Coastal Climate
Ghazaouet (1980-2008) 23,76 Coastal Climate
(1913-1938) 22 Coastal Climate
Zenata (1980-2008) 29,3 Semi-Continental Climate
(1913-1938) 25,3 Semi-Continental Climate
Ouled- (1980-2008) 28,69 Semi-Continental Climate
Mimoun (1913-1938) 27,6 Semi-Continental Climate
Hafir (1975-1996) 29,15 Semi-Continental Climate
(1913-1938) 31,3 Semi-Continental Climate
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Table 9 Classification of meteorological stationsaording to bioclimatic stages depending on precitation.

Stations Period P (mm) Bioclimatic stages
Beni-Saf (1913-1938) 371 Upper Semi-arid
(1980-2008) 368,37 Upper Arid
Ghazaouet (1913-1938) 433,91 Lower Sub-humid
(1980-2008) 344,11 Upper Arid
Zenata (1913-1938) 474 Upper Semi-arid
(1980-2008) 316,72 Upper Arid
0. Mimoun (1913-1938) 528 Lower Sub-humid
' (1980-2008) 332,89 Upper Arid
Hafir (1913-1938) 707 Average sub-humid
(1975-1996) 483,87 Average Semi-arid

Table 10 Classification of sub-stages according tbe minima temperature of the coldest month.

Average of Minimum of the coldest 3 0 3 7 11
month
Sub-Stage Cold Cool  Temperatd/arm

Table 11 Classification of bioclimatic stages accding to the average temperature "T" and the average
temperature of the minima in the coldest month.

Bioclimatic stages

Annual average
temperatures (°C)

"m" average (°C)

Thermomediterranean > 16 >3
Mesomediterranean 12< T <16 0<m<3
Supramediterranean 8< T <12 -3<m <0

Table 12 Vegetation stages and climate types.
Stations Periode (0-2) (:?:) Vegetation stages

Beni-Saf (0] 18,14 9,1 Thermomediterranean
eni R 18,55| 10,77 Thermomediterranean
Ghazaouet (@) 17,94 7 Thermomedi_terranean
R 18,14 7,40 Thermomediterranean
Zenata (0] 15,90 6,7 Thermomed?terranean
R 20,39 4,3 Thermomediterranean
Ouled- (0] 15,9 52 Thermomediterranean
Mimoun R 16,78 3,57 Thermomediterranean

Hafir (@) 13,53 1,8 Mesomed@terranean

R 15,37 3,2 Mesomediterranean
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Table 13 Aridity index of De Martonne.

Stations Period De Martonne Type of climate
index
. (1913-1938) 13,18 Dry Semi-arid
Beni-Saf (1980-2008) 12,90 Dry Semi-arid
Ghazaouet (1913-1938) 15,53 Dry Semi-arid
(1980-2008) 12,22 Dry Semi-arid
Zenata (1913-1938) 18,30 Dry Semi-arid
(1980-2008) 10,42 Dry Semi-arid
Temperate area with outer
Ouled-Mimoun (1913-1938) 20,38 drainage
(1980-2008) 12,43 Dry Semi-arid
_ (1913-1938) 30,04 Temperate area with outer
Hafir drainage
(1975-1996) 19,07 Dry Semi-arid
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Figure 16 Aridity index of De Martonne
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Figure 17 Ombrothermic diagrams for the station ofBeni-Saf (1913-1938) and (1980-2008).
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Figure 18 Ombrothermic diagrams for the station ofZenata (1913-1938) and (1980-2008).
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Recent period (1980-2008).
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Figure 19 Ombrothermic diagrams for the station ofGhazaouet (1913-1938) and (1980-2008).
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Figure 20 Ombrothermic diagrams for the station ofHafir (1913-1938) and (1975-1996).
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Figure 21 Ombrothermic diagrams for the station ofOuled-Mimoun (1913-1938) and (1980-2008).
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Recent period (1980-2008).
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Table. 14 Xerothermic index of Emberger.

Stations P (mm) M (C9) L=P/M
Beni-Saf 14,87 24,16 0,62
Ouled-Mimoun 11,02 23,08 0,48
Ghazaouet 10,15 24,17 0,42
Zenata 10,49 27 0,39
Hafir 25,38 23,16 1,10
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Figure 22 Pluviothermic climagramme of Emberger (Q) of meteorogical stations.
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Table 15 Pluviothermics climagrammes of Emberger ash of Stewart.

; M m Q2 Qs
Stations oP RP | OP RP oP RP oP RP
Beni-Saf 203 | 30,08| 91| 1077 6289 65001 6299 6256
Ghazaouet 29 31,16 7 7,40 71,35 45,38 67,66 53,64
Zenata 32 336 | 67 43 63,97 44,43 6425 42,94
Ouled-Mimoun | 328 | 3226 | 52| 357| 6551 3984 6561 41,36
Hafir 331 | 3235| 1,8 3.2 77,771 574 77,47 53,02
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