NOCONTINENTS

sy

S

Volume 2 / Nun®o 6
Hiver 2012
ISSN: 2247- 2290
p. 269280

THE TEMPORAL DYNAMIC OF THE
PRECIPITATIONS REGIME
INTHEBASCA CHI| BASINANDUTS IMPACT
ON THE SURFACE FLOW REGIME

Romulus COSTACHE
Remus PRAVALI E

Master Degree in Hydrology and Climatology
Faculty of Geography, University of Bucharest
romuluscostache2000@yahoo.com

Contents:
1. GENERAL ASPECTS .ottt senenevesesesassssssssssssssesesesessssssssssssssssssesesesesssssssssssssssnsnsnessses 271
2. METHODOLOGY oottt ssss e sassesssssse e sassssssssse s sasssssssssssssasssssssssssssasssssssssenssssssnsssssensnaes 271
3. THE ELEMENTS OF THE NATURAL ENVIROMNENT AND THEIR INFLUENCE ON THE

SURFACE FLOW REGIME ...t ssseseseseses s ssssssssssssssesesesssssssssssssssssssnsssssssssssssssssssens 272
I 4 Y 6 4 TSSO 274
D CONCLUSIONS ..ttt b s s ss s st s b s bbb e s e bbb n s e babaees 279
6. REFERENCES . ...t se st e s st sb s sesesesa s s s se st st beneneneensnnnens 279

Cite this document:

#1 OOAAEAh 28h Thtan(pérdl Eyhdamic & Béprecipitatiqns regime in the
"YOAA #EET EAOI OE " Ah® Sutface Aldwhregitm®© Oing ECbnbneiD (6)I 1
269-280 [Available online]| URL: http://www.cinqcontinents.uv.ro/2/2_6_Costache.pdf


mailto:romuluscostache2000@yahoo.com

Cing Continents Volume 2, Nu@r 602012, p. 26280

The

temporal dynamic of the precipitatdi

Chiojdului Basin and its impact on the surface flow regime

Romulus Costache
Remus Praval i

Dynamiqgue temporelle dedbapséai gliet aBtdisccnras Cdha nos dl
et des impacts .dO AkOeOsAhONAAOT ET OAO Ai AATT E.
OT A £l OOA OAOEAOGET | iIAGOE NG O Miirkdre ik OOT CET 1T A/
Carpates et les Sous-Carpatesqh 1 8 Al POAET OA 1 AEOOT A AAT O 1 A Oi
OOPAOEEAEAI i OAT O OAOOAT OEA U AT I POEO AAT O I
OAI DT OATT A AAO DPOi AEPEOAOET 1-098kihsi §peld A DPi OET AA
coO0i 1 AGET T RIOAAAAG KAADE G OscaCHidjdOlui,imbttent hOOET " Y

i OEAAT AA OT A & OOA AEIET OOETIT AAO NOAT OEOi O DI
AEOAAOO OA OAOOI OOAT O AAT O T A Oicei A AA 1671 AT O
que la AET ET OOET T OEI Ol OBAAl ANAADI AUARAEG®8 AOOOE A
OAATT AAEOAOG NOE ET A& OAT O «foediciel] Aet axicl€ EI A AA 18
AT OEOACA ABAT Al UOGAO AT DPAOOEAOI EAO T A 1 ATET OA
Ai OAOI ET AlE®GE OADGT PORAAT T AEOET TT A AemAAOAT AT O |
AO AT 600 Ajd Akahigdowi AEDAIT h " Y

Mot s dc P& AEDEOAOEIT 1

h Ai AEOOh OAOEAQEI T h AAOOE
Dinamica temporaldaa r egi mul ui precipitatijidludruiimibazin
i mpactul asupra regimul.ui SOBROBRAIIAIEEd ©As ORA dAfOR
I DOOAOI EAa OioddeiptepfO ANE BAIIOE OAA #AODADEBE HE
3O0AAAOPAT EE AA # OO0OA @Oregihful scriCB OKTE O AA Al AGGRBDGA EAT ¢
OA Giedu-DA ET AlafOdOB Al O1 OE AA OOCOGAEDBI @AIAA EUA OFE
b O A A E b EnQéribadaE1D62-0998)precum H corelarea A O OiA deliitdldr din

bAUET éh Chivjdului, sc)oAOA y1 AOEAAT TAAOA BAOGRAATCEAA T EA4 O
DOAAEDE & AJSE EfectedeODE OAAOA ORO EYl Thif KrArgefi de

OOPOAEARS dxrAad®Ad AT | E@AriloDde debite. $ AFH A CiEaQdia H

OAAOT AAOE AAOA EIT &£ OAT AAUa OACEI 601 iOAOOCAOEE
poOiI POT A 0Oa AMIBEAIAURT QT igyfictordlud OplincipdlA OE AT

detAOI ET AT Oh DPOAAEDPEOAOEEI Ah AT TAETEITTAAUA y1 i
OY Ol OE bo&hiddBiAl "V

Cuvinte cheie: precipitaiii, debite, varialie, bazin hidrografic, BYsca Chiojdului.
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1. GENERAL ASPECTS
AEA EUAOI COAPEEA AAOET 1 &£ OEA "YOAA #EEIE
between the Carpathian and Subcarpathian Mountains in the bending area, has presented
over the time a major interest for scientific and geographical research. Therefore, in recent
UAAOOh 1T Oi AOT 66 OOOAEAOG EAOA AAAT OOOEAOQOI U 7
Chiojului River, both in terms of hydrologic and geomorphologic approaches.
From the hydrologic point of view, there is a scientific work named Calitatea
mediului in bazinul hidrografic al raului Basca Chiojdulyil] which can be remarked among
other specialized publications [2], [3]. Furthermore, it is important to remember the
geomorphologic specialized studies suchas” AUET O1 EEAOI COAZEA " YOAA
geomorfologie[4],6 AT AA " YOARAEA &XED APOH Offetc T OFT 1 T CEAA
The analyzed area still remains an important region of geographic research, both in
terms of geomorphology (due to the dynamic geomorphic processes specific to the Bend
Subcarpathians, but especially in terms of hydrology due to some particular aspects such as
the pronounced change over the last decades of the climatic parameters with direct
consequences on the surface flow regime, due to the existence of certain anthropic
influences on the surface flow regime in the context of the hydrotechnical arrangements
with insignificant impact on the riverbed, so that hydrologic researches can be made in

quasi-natural conditions.

2. METHODOLOGY

The main methodology used in the current study which follows the multi-annual
correlation between the values of the precipitation regime and the values of the discharges
consists in applying GIS techniques for spatial representation situations of the natural
environment, but also for the interpolation of the values of some climatic parameters such
as the temperature. For the representation of the climatic parameters (the precipitations)
and of the values of the discharges between 1962 and 1998, there were used tabular
evaluation softwares.

In order to check the statistic viability of the temporal variation of the analyzed
parameters, there was used the Makesens statistic test. The use of the geo-spatial database

also led to the graphical and implicitly scientific unification of the current study.
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3. THE ELEMENTS OF THE NATURAL ENVIROMNENT AND THEIR INFLUENCE ON
THE SURFACE FLOW REGIME

AEA EUAOT COADE Ed ChihjdutnRiver is Wicat&lfnkhe Celtral South-
Eastern part of RomaniA AO OEA AT OAAO AAOxAAT " O6uUuad AT A
almost equally its catchment area (Figure p (8 4EA EUAOI COAPEEA AA
#EEIT EAOI OE 2EOAO EO DPAOO 1T &£ OEA EUAOI COAPEEA
APPOI GEI AOAY E AE TOEDOABAT OO AAT OO ¢ob 1T £ OEA EU
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Figure 1. Localizing Bisca Chiojdului basin area in Romania

Taking into account the surface, the most important territorial administration units
OOPAODI OAA O OEA " ‘S@rknbjd okl Gkl etOE AAOET AOA

The physical and geographical particularities put their mark on the surface flow
regime and therefore it is required a brief assessment of the landscape.

)yl OAOI O T £#/ OEA AEAOAAOAOEOOEAO 1T &£ OEA 1Al
Chiojdului River expands over some units of relief which belong to the Carpathian Bend

area and the Subcarpathian Bend area. The average altitude of the basin is of 668 m, with a

[272]
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i ETEI O OAI OA 1T & ow I AO OEA DPIiETO 1T &£ OEA
AT A "oOuadbh AT A A (1 A@Ei OI T &£ ptve I ET OEA 4A
The natural setting of the altitude plays an important role, among other important features
of the landscape, in the distribution of the annual amount of precipitations and implicitly in
the surface flow regime. The morphometric elements, in particular the slope, also crucially
influences the surface flow regime.

The climatic conditions represent one of the most important aspects of the surface
flow regime. The annual average temperature is about 74J #8 ! 1 OET OCE OEAO
available data on annual average temperatures, this value was determined according to the
GIS techniques after the use of the interpolation operations of various values of
temperature considered in different parts of the basin in the physical and geographical
conditions similar to some weather stations. The vertical thermal gradient of 0.65J # ¥ p mmm |
was also taken into consideration.

During the year, the temperature plays an indirect role in the surface flow regime. In
the winter, due to the low temperatures which determin a high frequency of frost, it occurs
the poorest discharge of all year, while in the spring due to snow melt combined with liquid
precipitations, it occurs the richest discharge. In the summer, the high temperatures
generate a decrease in the surface flow regime due to the intense evaporation and to the
increased water infiltration.

To characterize the precipitation regime, there were taken into consideration the
values 201 I OEA 040YOI ACAT A OOAOEITT & O OEA EI &£Ac
station for the superior one. The medium multi-annual amount of atmospheric
precipitations (1962-p wwypq ET OEA " VYOAA #EET EAOI OE AAOQEI
oa0Yyol ACAIT A AT A Yog8¢ 11 1 UAAO AO ,a4Aad EsS
precipitation fall during the summer season, which is followed as weight by the spring
season, the autumn and the winter. Although it is the factor with the biggest influence in the
AEOAEAOCA T &£ OEOAOOh ET OEA AAOA T &£ OEA " YOAA
the spring, season which, although it ranks the second in the hierarchy of precipitations, it
is characterized by mixed flowing (precipitations and snow melt). The summer flowing is
the second as weight, although the amount of precipitations is the richest.

From the point of view of the hydrographic characteristics, the main stream of the
AT A1l UOGAA AAOET EO OEA "YOAA #EETEAOI OE 2EOAC
OOOAATI O OEA " VYOMAAI IEgAa 2 £ D EAdmncBrfblitarEs@dm, tha
Zeletin river and the Frasinet River with its Olari tributary stream on the right side and the

Preseasca stream on the left side. The river has a total length of 42 km, a basin area of
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crmnm8¢w EI 0 -ahrdudl avdddgelflon oD1.20 i / s at the exit of the mountain
area, respectively 2.65 m / s at the inflow in OE A o rdy. &his is one of the important

The vegetation stands out especially through the broad- leaved forests such as the
beech (Fagus sylvaticy the birch (Betulla verucosd, the oak (Quercus petraey etc. and
mixed forests with the species of main broad-leaved forests mentioned before and
coniferous species such as the fir (Abies albg, the pine (Pinus silvstri and the spruce (Picea
abieg at higher altitudes in the superposed sector of the Subcarpathian Bend area [6].

In terms of hydrological function, the forest plays an essential role because it retains
and accumulates in the soil important quantities of precipitations through the radicular
system, it reduces the impact of the surface erosion and protects the soil against the

degradation processes through the canopy of the trees and through the litter layer [7].

4. RESULTS

In order to analyze the correlation precipitations Z flows between 1962 and 1998,
there were used tabular calculus means to point out a pronounced decrease both regarding
the precipitations at the two weather stationsD OAOET OO1I U AT Al UUA#AE) | 04 0YC
and also in the case of the flows at the " ¥ca Chiojdului hydrometric station in the analyzed
period. However, those changes of the climate and of the hydrology are not consisted, but
they present both variations from year to year and from season to season. This is the reason
why a rigorous comparative analysis (1962-1980, 1981 - 1998) is required at the same time
on the multi-annual enviromnents and on seasonal multi-annual environments.

Thus, the average annual values of thA D OAAEDEOAOET 1 rlAgkld
station (Figure 2) which represent the inferior basin of the" Y OA A  # Fikel Hetiv€dh

1962 and 1998 has fluctuated around the average multi-annual value of 631,5 mm, between

o A

O O

)
E

the minimum value of 431,7 mm in 1985 and the maximum value of 857, 2 mm in 1969.

There is a slight tendency of decrease of that amount of precipitations at the begining of the
observations and until to the end of it.

1O OEA , aAalblE [ AOCAT OT 1T CEAAT OOAOEIT T h OEA

823.3 mm (Figure 3). The values of the annual average amount ranged between 443 mm in

1990 and 1319.9 mm in 1972. The upper basin of the " YOAA # Erfvér EvAsO1 OE
characterized by a general tendency of decreasing which was extremely obvious in the case

of the annual amount of precipitations. This phenomenon can be attributed to the increased

frequency of the foehn wind phenomenon of the Western air masses passing over the

Carpathian Bend area.

[274]
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Figure 2. The variation of annual average rainfall (1962-1998) at Pitirlagele weather station
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Figure 3. The variation of annual average rainfall (1962-1998) at Laciuti weather station

In terms of the flow, the multi-annual average value measured at Chiojdu
hydrometric station is of 1.22 | 0 ¥ I®gure 4). In time, the flows ranged betweent 8 0 si 0 ¥
ET poww ATA c8mp [0TOR OEA [ AQGEI O OAI OA OAAJ
tendency of the flow values was on the down grade. The slope line that defines this
tendency is situated between the values of the slope tendencies of precipitations
characteristic for the inferior and superior basin of the " YOAA #EET EAOI OE OE(
1962 and 1998.
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Figure 4. The evolution of the flow surface at Basca Chiojdului hydrometric station

Concerning the comparative analysis of the average monthly precipitation amount
for the O & ﬂhg"ele station between 1960-1980 and 1981-1998, it can be observed a
decrease for 8 of the 12 months of the year of the monthly average amount (Figure 5). The
largest decrease occurred in July when the precipitations reduced with an average value of
25 mm. Increases in the monthly average quantities were reported in August, in October
and in December. Those increases limited just to 5 mm, an appropiate value for October.
After 1980, the total annualami OT O 1 £ D OA A E Difagelk Qdfidniredubedwith E A 04
70.9 mm.

During the seasonal regime, the average amount for the inferior basin of the " Y OA A
Chiojdului river is characterized by an overall decline having the highest value of 32.1 mm
for the summer season.

I O OE Ai statianAtihe @dcrease of precipitations after 1980 occurred in 11 of the
12 months of the year (Figure 5). The only month characterized by a growth was March. To
the average amount of precipitations between 1962 and 1980, there were added 2.7 mm
between 1981 and 1998. The most striking decrease of the monthly average amount was
recorded in July. This was of is 74 mm. In all the 12 months of the year, the decrease of the
precipitation amount totalized 322.4 mm.

After 1980, the upper basin of the " Y OA A  # Fikel iEchatakt®iked during the
season by a decrease of the amount of precipitation with the highest value of 142.5 mm for

the summer season.

[276]



R/h{¢!/19% wodb

Patarlagele

|
Xl T
00,0

il

W1962-1980mm MW1981-1998 mm

Patarlagele
Spring

200.0
2500
200,90
150,0
100,

Winter Summer

Autumn

W1962-1980mm MW1981-1998mm

Lacduti
|
2000
Xl —— ] —lI
95004
X1 100.04 Al

7500

il
W1962-1980mm MW1981-1998mm

Lacauti
Spring
500.0
4000
300.0
200.0
100.9

Winter Summer

Autumn

W1962-1930mm MW1981-1998mm

Bidsca Chiojdului

X2 T

X

vii—__| 0
Vil
W1562-1980m%/s M 1981-1998 m*/s

Bisca Chiojdului

Spring
25

W’Ynter Summer

Autumn
W1562-1980 m%/s M 1981-1998 m¥/s

Figure 5. The variation of multiannual monthly/seasonal average rainfall at Pitarlagele and Liciuti weather

stations and of flow surface at Basca Chiojdului hydrometric station

t w(



Cing Continents Volume 2, Nu@ r 602012, p. 26280

The comparison between the amount of precipitations during 1962-1980 and 1981-
1990 was performed using the radar chart and it shows its decline for the second
mentioned period in a total number of 10 months of the 12 months of the year. The largest
AAAOAAOAR 1 sBEvadrAcbr@®in Pebriary, Flosely followed by a similar one in
July. The months characterized by an increase of the precipitations were June and
December, but the increases reached a maximum value of T 8 ¢ s. [AfOF the whole year, it
was observed a general average decreA OA 1 /& ofitBetiver flow. O

Regarding the seasonal values of OEA AOAOACA i Ghivj@uluilrider, OE A
there is a decrease for all the 4 seasons, with a maximum value in the winter and with a

minimum one in the summer.
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Figure 6. The variation of annual average rainfall (1962-2000) in Romania
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There should be also mentioned another important national studies which point out
considerable decreases of the precipitation amount between 1962 and 2000. Therefore,
there are two major areas in Romania where over the past decades the annual average
amount of precipitations decreased significantly, especially in the first bending of the
Carpathian Mountains (in the analyzed area) and in the Banat region (Figure 6). These
studies confirm the strong decline of average annual rainfall in last decades in the
Carpathian and Subcarpathian Mountains in the bending area, the region which overlaps
the study area.

5. CONCLUSIONS

In terms of the water flow regime of the rivers, thA AAOQEIT sd ﬂﬁiojé)lEJA "Y
located at the interface between the Carpathian and Subcarpathian Mountains, presents the
characteristics of both major units of relief of our country. However, throughout time, the
flow changed due to the variation of the generator factors with the highest influence,
namely the precipitations. For that purpose, there was observed a significant decrease of
the average monthly amount of precipitations for the two analyzed OOAQOET T Oh 04 OY Ol ¢/
, & Aiawixh direct consequences in the obvious decrease of the average monthly flow,
especially after 1980 and particularly in February and July, but in the seasonal regime a
general reduction of the discharge having a maximum value during the summer season.

The capturing of these changes occurred in the surface flow regime at the level of the
analyzed basin, but also in the case of any other hydrographic basin, constitutes a great
importance because the modification of the water balance can have negative repercussions,
both on the components of the natural environment, but also on the anthropic elements. In
this case, the modification of the water resources which are necessary in the development

of the human society is taken into consideration.
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