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Abstract

In the current work, the most important sizes of the relative humidity (relative moisture, water
vapor tension and the saturation deficit) are presented, using data registered at Stei weather station
for a period of 22 years.. The values of these sizes differ according to the convective and advective
movements, to the turbulence movements as well as to the water stage changess.
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INTRODUCTION

The quantity of water vapors depends on the origin of the air masses,
on the physical-geographical conditions, on the estate of the ground surface,
on the degree of the continental aspect, on the fallen rainfall, etc (Mahara
Gh., 2001).

In the analyzed area, the highest quantities of water vapors come from
the Atlantic Ocean and from the Mediterranean Sea. In a small percentage,
the evaporation of the water from the soil, from the surfaces of rivers and
lakes, from wet surfaces, from plant sweat contributes to the increase of air
humidity.

MATERIAL AND METHOD

In order to study the main hygrometric sizes we have used data related
to relative moisture, water vapor tension and saturation deficit from the Stei
weather station for a period of 22 years, meaning the time interval 1990 —
2011. The main methods used in the current work are: the analysis method,
the comparative method, the statistics method, the mathematical method and
the graphical method.

RESULTS AND DISCUSSIONS

Relative moisture

In the analyzed area, the relative moisture shows relatively high
values due to the influence of the wet climate from the west of the continent.

In Stei city area, the multi annual average value of the relative
moisture is of 78%.
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The values of the air relative moisture are influenced by the evolution
of air temperature so that in winter, when the air temperature has got the
lowest values, the relative moisture registers the maximum values and in
summer things happen vice versa.

Analyzing the annual regime of the relative moisture we can notice
that it is characterized through higher values during winter, especially in
January, then the values being 84%. The high values of the relative moisture
from the cold season are tightly related to the low values of the air
temperature as it comes out from the comparative analysis of the evolution
of these two weather factors for the studied period (1990 — 2011). High
values of the relative moisture are also registered in December with a multi
annual average of 82%. These values are due to the high frequency of the
hot and wet air coming from the Mediterranean Sea.
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Figure 1. Distribution of multi annual monthly average values
of the relative moisture (%) in Stei

The minimum values of the relative moisture are produced during the
hot period of the year, thus in April 73% is registered, in May and in July
75% 1is registered and in March, June and August 76% is registered (see
figure 1).

In spring, the values of the air relative moisture are lower than in
winter due to the predominance of the anti — cyclone regime and due to the
increase of the air temperature. Thus, the highest multi annual monthly
average belongs to March, with 76%, decreasing in April to 73% and in
May to 75%. Starting with September, in close correlation with the decrease
of air temperature, the values of the air relative moisture start to increase.
Thus, during fall, the lowest values of the relative moisture are registered in
September when the multi annual monthly average is of 79%. This value,
lower in comparison with other autumn months, is due to the higher
temperature from this month but also to the predominance of the anti —
cyclone regime and to the serene weather, situations that issue reduced
quantities of rainfall. For October the multi annual monthly average value is
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of 80% and in November, the autumn month with the highest values of
relative moisture, the average is 81%.

As it comes out from figure 2, the monthly course of the relative
moisture is inversely proportional with the air temperature, thus the highest
values of the relative moisture are registered in winter months (January and
December) when the air temperatures are the lowest in the year.

The monthly variations of the relative moisture have got a great
practical importance if correlated with the air temperature mainly due to the
influence that they have upon the human body.
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Figure 2. Monthly course of relative moisture and of monthly average temperature in Stei

The annual average number of days with relative moisture < 30% (dry
days) and > 80% (moisture days) present an important practical interest,
thus, the number of days with relative moisture < 30% is considered an
indicator of the dry weather while the number of days with relative moisture
> 80% is considered an indicator of the moisture weather (Mahdra Gh.,
2001).

Table 1

Annual and monthly average number of days with relative moisture < 30%; < 50%; > 80%,
in Stei

Month I (1T |10 | IV | V | VI |VII|VIO| IX | X | XI | XII | Year

UR<30% | 03(06]13]|23|14]|1.1]09|17|13|08]04]0.2] 123

UR <50%; | 3.7 |5.8[12.2]14.8|13.9|11.3|15.0|15.7|14.4]|13.0| 7.6 | 2.5 | 129.9

UR>80% |13.0/8.7| 58 | 46 |50 |50 |40 (33|43 |45]9.6|149] 82.7

Source: data processed from the A.N.M.'s Archive

The annual average number of days with very low air relative
moisture, with values < 30% at any of the observation hours, registers an
average of 12.3 days. During the year, the monthly average frequency of the
days with < 30% humidity has got higher values in spring, thus April
registers a value of 2.3 days. In the studied area, in winter, more exaclty in

416



December and in January, relative moisture < 30% registers the fewest days
(0.2 days in December and 0.3 days in January).

The annual average number of days with relative moisture < 50% at
least one of the observation hours is of 129.9 days. The monthly average
frequency of the days with relative moisture < 50% presents the maximum
values in the hot period of the year, in August and in July with an average of
15.7 days and of 15.0 days and the lowest monthly average are produced in
December and in January with 2.5 days and with 3.7 days respectively (see
table 1).

In Stei, the annual frequency of the days with relative moisture > 80%
at noon (at the hour when the maximum temperature occurs) drops below
100 days to 82.7 days. During the year, the monthly average number of days
with relative moisture > 80% registers the highest values in the cold season,
thus the maximum is produced in December with 14.9 days and in January
there are 13.0 days. The values of the relative moisture are higher in winter
because then the air temperature is lower and the advection of the
Mediterranean wet air is more frequent. The minimum values are registered
in the summer months (July and August) so there are: 3.3 days in August
and 4 days in July. The values are lower in summer because the average air
temperatures are higher.

Water vapor tension

The values of the water vapor tension vary inversely proportional with
the altitude, the annual average in Stei city area being of 10.2 mb.
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Figure 3. The monthly evolution of the water vapor tension (mb) in Stei

During the year, the monthly average values of the water vapor
tension increase at the same time with the air temperature increase and with
the wind intensification that accelerates the evaporation. Thus, the highest
values are produced in summer, in July 16.4 mb are registered, in August
16.2 mb are registered and in June 15.3 mb are registered.
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The lowest water vapor tension values are produced in winter. Thus,
in January 4.9 mb are registered, in February 5.4 mb are registered and in
December 5.7 mb are registered. In spring and in autumn intermediary
values are registered, these being between approximately 6 mb — 13 mb (see
figure 3).

The saturation deficit

In Stei city area, the multi annual average value of the saturation
deficit registers 3.8 mb. During a year, the course of the saturation deficit is
increasing starting from January until July and after that period the values
begin to decrease. Thus, the monthly average values of the saturation deficit
within a year are higher in the summer months, July registering the
maximum value with 7.1 mb and August registering 6.9 mb (see figure 4).
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Figure 4. The monthly evolution of the saturation deficit (mb) in Stei

The lowest values are registered in winter, thus in January and in
December 1.1 mb are registered on average and in February 1.5 mb are
registered. The transition seasons present intermediary values covered
between approximately 2 — 5 mb.

CONCLUSIONS

The multi annual average value of the relative moisture in Stei city
area is of 78%. The yearly regime of the relative moisture is characterized
through higher values in winter, especially in January when 84% is
registered. The high relative moisture from the cold season is tightly related
to the low air temperature values.

During the year the monthly average values of the water vapor tension
increase at the same time with the increase of temperature and with the wind
enhancement, which speeds-up the evaporation. Thus, the highest values are
produced in summer, in July 16.4 mb are registered and the lowest values
are in January with only 4.9 mb. The multi annual average is of 10.2 mb.
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The multi annual average value of the saturation deficit registers 3.8
mb. During a year, the course of the saturation deficit increases starting with
January until July and after this month the values start to decrease. Thus, in
July the maximum value of 7.1 mb is registered.

REFERENCE

1. Apostol L., M. Apéviloae, 1995, Influenta umezelii relative, nebulozitatii si cetii asupra
proceselor de poluare si depoluare a atmosferei, Lucr. Sem. ,,Principii si tehnologii moderne
pentru reducerea poluarii atmosferice” Ag. de Prot. a Mediului — Stat. ,,Stejarul” Piatra Neamt.

2. Ciulache S., 2002, Meteorologie si climatologie, Editura Universitard Bucuresti.

3. Ciulache S., 2004, Influenta conditiilor meteorologice si climatice asupra poludrii aerului, Com.
Geogr. V, Editura Univ. Bucuresti.

4. Ciutina V., 2004, Biometeorologie si bioclimatologie, Editura Mirton Timigoara.

5. Cristea Maria, 2004, Riscurile climatice din bazinul hidrografic al Crisurilor, Editura Abaddaba,
Oradea.

6. Croitoru Adina Eliza, T. C. Gherman, 2002, Situatii sinoptice care au generat luni excedentare
pluviometric in regiunea de nord-vest a Romaniei, Studia Universitatis Babes-Bolyai, Geoghaphia
XLVII, 2, Cluj-Napoca, pag. 25-32.

7. Dumiter Aurelia Florina, 2007, Clima si topoclimatele oragului Oradea, Editura Universitatii din
Oradea.

8. Farcas 1, 1983, Probleme speciale privind climatologia Romaniei, partea I, Factorii
climatogenetici, Curs litogr., UBB Cluj-Napoca.

9. Gaceu O., 2002, Elemete de climatologie practicd, Editura Universitatii din Oradea.

10. Gaceu O., 2004, Tensiunea vaporilor de apa si deficitul de saturatie in Muntii Bihor si Vlideasa,
Analele Umversnagn din Oradea, Seria Geografie, Tom.XIV, pag. 97-100.

11. Gaceu O., 2005, Clima si riscurile climatice din Muntii Bihor si Vlddeasa, Editura Universitatii
din Oradea.

12.Koteles N., Ana Cornelia Moza, 2010, Relative air moisture in Crisul Repede drainage area.
International Symposium ,,Trends in the European Agriculture Development”, May 20-21, 2010,
Timigoara, Banat’s University of Agricultural Sciences and Veterinary Medicine Timisoara,
Faculty of Agriculture and University of Novi Sad Faculty of Agriculture.

13.Koteles N., Ana Cornelia Peres, 2011, Water Vapor Pressure and Saturation Deficit in Huedin
Depression. Analele Universitatii din Oradea, Fascicula Protectia Mediului Vol. XVI A, Anul 16,
Editura Universitatii din Oradea, 2011, ISSN 1224-6255, pag. 411-414.

14. Mahara Gh., 2001, Meteorologie, Editura Universitatii din Oradea.

15. Mahara Gh., Ribana Linc, O. Gaceu, 2002, Umezeala relativa a aerului in judetul Bihor, Analele
Universitatii din Oradea, Geografie, Tom IX, Oradea.

16. Moza Ana Cornelia, 2009, Clima si poluarea aerului in bazinul hidrografic Crisul Repede, Editura
Universitatii din Oradea.

17. Peres Ana Cornelia, N. Kételes, 2011, Air Relative Humidity Regime in the Huedin Depression.
Analele Universitatii din Oradea, Fascicula Protectia Mediului Vol. XVI A, Anul 16, Editura
Universitatii din Oradea, 2011, ISSN 1224-6255, pag. 449-454.

18. Stancescu 1., 1996, Implicarea treptelor de relief in elaborarea diagnozelor si prognozelor
meteorologice, Studii si Cercetari de Geografie, Editura Academiei Roméane, Tomul XLIII, pag.
69-74.

19. Zapartan Maria, Olimpia Mintag, Ana Moza, Eliza Agud, 2009, Biometeorologie si
Bioclimatologie, Editura Eikon, Cluj-Napoca.

20. *** 1995, Instructiuni pentru statiile meteorologice, LN.M.H., Bucuresti.

419



