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NOTE

AGROCLIMATIC CHARACTERISTICS OF THE BAJGAH AREA, FARS
PROVINCE OF IRAN!

E. Malek?

ABSTRACT

The agroclimatic characteristics of the Agricultural Experiment Station,
Shiraz University at the Bajgah area (29° 32° N, 52° 35° E, al-
titude 1810 m, a sunny high-level valley in Fars province of Iran) were
recorded at an agro-meteorological field station during a 16-y period.
The homogeneity of the mean monthly values of temperature, humidity,
wind, evaporation, and precipitation was tested. The probabilities of
occurrence of the monthly and annual precipitation were given. The a-
mounts of monthly incoming solar radiation and net radiation were esti-
mated and finally a diagrammatic summary of the agroclimatic character-
istics was presented. The usage incidence of the results are discussed.
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INTRODUCTION

Knowledge of agroclimatic characteristics is essential for
planning and designing purposes of irrigation scheduling,
water supplying, date of planting, etc. in any agricultural
area (4, 5). During the last ten to twenty years some very
valuable examples of agroclimatic analysis have been under-
taken by Brichambant and Wallen (1), Cocheme and Frangquin (3)
and Brown and Cocheme (2).

In this paper the agroclimatic data recorded at the Agri-
cultural Experiment Station at the Bajgah area (29° 327 N,
52° 35- E, altitude 1810 m, a sunny high-level valley situat-
ed in south center of Iran) were analyzed. A summary of
mean monthly extra-terrestrial, solar and net radiation,
maximum, mean and minimum temperatures, different percent-
ages of occurrence of rainfall, water budget, saturation de-

ficit, and wind speed is reported.

MATERIALS AND METHODS

The l6-yr (1968-1983) climatic data of an agro-meteoroclogical
field station situated in the middle of a four-h alfalfa
(Medicago sativa L.) field were analyzed to determine the
agroclimatic characteristics of the Bajgah valley. This
arable area is about 22 kmz and is surrounded by relatively
high mountains. The climatic data namely maximum, mean and
. . and T

ax mean min
in °C were measured by precise mercury-in-glass or spirit-

minimum air temperatures (Tm , respectively)
in-glass thermometers and the relative humidity (RH) in
percent, was measured by a dry and wet bulb psychrometer in
a Stevenson Screen at 2 m height. These four factors were
also recorded by a thermo-hydrograph. Relative humidity is
usually expressed as the ratio of ea/es multiplied by 100,

where e  and e, are actual and saturation vapor pressure in



mb, respectively. The saturation vapor depends on tempera-
ture (7), so the amount of e -e, or saturation deficit,
which is a usefull expression of the air humidity was also
computed. Wind speed at 2 m height (U,) in m sec !, was
measured by a totalized three-cup anemometer. The free
water surface evaporation, E_ in mm day_l, was measured by
a class A pan. The amount of rainfall (P) in mm, was de-
termined by a standard raingauge. Sunshine duration (n) in
h, was measured by a Campbell-Stokes sunshine recorder.

The amount of incoming solar radiation (insolation) or global
radiation (Rs) in cal c:m“2 day_l was recorded by a solari-
meter from 1970 to 1975. During the period when the solari-
meter was not in operation, RS was computed using the follow—
ing equation which was derived for the Bajgah Area by Malek
(8).

= n
R =R, (0.31+0.55 3) [1]

where Ry in cal cm_2 day_:L and N in h are the extra-terres-
trial radiation (radiation out of the atmosphere) and the
maximum possible duration of daylength, respectively. The
values of RA and N which depend on time of the year and
latitude of the station, could be found from meteorological
tables (7).

Analyses of the 5-yr (1972-1976) climatic data showed that
Bajgah climatic type is arid, megathermal, with little or
no water surplus during the winter (9), therefore, the

following equation could be used for computation of net

radiation (Rnl in cal cm-2 day_l over the alfalfa field

(5, 6)
RS
R,= 0.77 R~ (1.2 g% - 0.2) R

n so lo [2]

where Rso is the mean solar radiation for cloudless skies
(7), and R10 is the net outgoing long wave radiation on a

clear day. Rlo is calculated by the following general
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equation: i
R, = (0.39-0.055 /&) 11.71 x 1078 o4 [3]

lo

where e  is in mb,zT mef? daily screen temperature in °K,
and Rio day . The amount of net emissivity
{E=0-39—0.955~/F;) in equation [3] is also calculated by
using the average daily temperature at screen height (e”) for

in cal em”

this area (6). The correlation coefficient between E and
E- is 0.98.

Previous investigation showed that the modified Penman
equation was best suited for estimation of potential evapo-
transpiration (ETp] in the Bajgah Area (9), therefore, the
same equation was used for estimation of ETp (5):

ET,= ¢ [W.Rn+ (l—W)(0.27+G.0027U2) (es- ea)] [4]
where ¢ is adjusted factor to compensate for the effect of
day and night weather conditions and ranged from 0.95 in
December to 1.08 in March and April and W is temperature-re-
lated weighing factor, and ranged from 0.49 in January to
0.76 in July for this area. The other terms were defined pre-
viously, and Rn has to be in mm day-l(l mm depth of water=
59 cal e 2 day_l at 10° to 30° C). Having the computed
ETp and the measured P during the 16-yr period, the root
depth, the so0il texture, the amount of water surplus (WS) and water
deficit (WD) were determined (9, 11).

To test whether or not there is any trend (increasing or
decreasing continuously) or shift in the record of mean
monthly climatic data, a simple quick method so-called ‘run
test' methodrwas used (4, 10). The frequency analyses were
used to determine the probability of occurrence of monthly
and yearly rainfall during the period of 1968-1983 (4, 5).
After plotting the rainfall data on the probability-normal

papers, the regression method was used to draw the best fit
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lines.

RESULTS AND DISCUSSION

The results of 'run test' showed that all recorded climatic
data were homogeneous. The prababilities of occurrence of the
monthly and yearly rainfall, the most variable climatic fac-
tor, are shown in Figs 1 and 2. Figure 1 refers to January
and graphs for the other months are omitted. A diagrammatic
summary of the main agroclimatic characteristics of the Bajgah Area such
as radiation, temperature, rainfall, water budget, wind speed and satu-
ration deficit is shown in Fig. 3. The results in Fig. 3a in-
dicated that outside, global and net radiation were maximum
in June and minimum in December, but maximum and minimum
temperatures occurred one month later , namely in July

and January, respectively (Fig. 3b). This means that the
time of maximum and minimum temperatures lagged about one
month behind the time-of maximum and minimum insolation in
this area. Analysis of the temperature data showed that the
absolute highest and lowest temperatures during the period
of 1968-1983 were 44.4°C and -25.6°C and occurred in August
10, 1970 and January ?W 1972, respectively. The average
date of last temperature below zero in spring was May 1, and
the average firs{*bccurrence of such temperature in fall was
October 8 during this period (159 frost-free days). This
means the planting and harvesting dates could be late April
and late October, respectively. The maximum and minimum
amounts of monthly and yearly rainfall (obtained from the
l6-yr data) and those equalled or exceeded 20%, 40%, 60%,
and 80% (obtained from the probability of occurrence analysis
from the related graphs such as Figs. 1 and 2) were pre-
sented by successive horizontal lines (working downward in
Fig. 3c, d), respectively. The dashed regions show the
depths of rainfall in ralation to the most efficient crop
production (probability of occurrence below 60% and over

40%) . The mean monthly potential evapotranspiration and
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precipitation along with the amounts of average yearly water
deficit and water surplus have been plotted in part e of Fig.
3. 'The results indicated that there was a completely dry
period from May through October and the water stored in the
soil from the beginning of December till the middle of February
was depleted during March and April. These results confirm-
ed those reported by Malek (9).

The mean monthly saturation deficit was shown in Fig. 3£
and was the highest in July. 1Its variations during the dif-
ferent months followed the same trend as that of temperature.
This means that the highest and lowest water demands occurr-
ed in July and January, respectively.

The wind speed was highest during March, the most windy
conditions during the year, and was the lowest during August
(Fig. 3f).

Knowing the agroclimatic characteristics of the Bajgah
Area is very valuable in irrigation scheduling and water
supplying. This can be achieved by determining number of
ifrigation net depth of water, interval of irrigation (pro-
vided root depth and soil texture were known) for each month
and field irrigation supply of crops during the growing
season. For example the average annual needed water for a
crop such as alfalfa is about 1250 mm. Besides, these data
could be used for adjusting and completing of the climatic
data of adjacent areas with climatic type similar to Bajgah area, i.e.
arid, megathermal, with little or no water surplus during the winter (4).
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