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with implications on the vegetation resumption 
and on the agricultural operations management. 
Usually, heating in February is favorable for 
winter wheat crops, leading to an advance in 
vegetation and intensively dry matter 
accumulation in the grain (Axinte et al., 2006). 
The spring index expressed in units of heat 
(ΣTmed≥0�C) and calculated from the 1st of 
February to the 10th of April, characterizes the 
potential heat in the transition period, from 
winter to spring season. On the entire 
agricultural territory of Muntenia region, in the 
period 1961-2015, the spring index totaled 110-
301 heat units, which means a late and very late 
spring season (Figure 7). 
 

 
Figure 7. Spring index in Muntenia Region,  

1961-2015 period  
During the warm season of the year, especially 
in the critical period with peak water and 
temperature demands, a risk agro-
meteorological parameter particularly 
important, with implications on  the winter 
wheat production significant reduction is the 
heat phenomenon that can be characterized 
both in intensity (Σtmax.≥32°C / units of the 
"heat") and  duration (number of days with 
ΣTmax≥32°C). For the autumn crops, 
particularly in May and June, the insemination 
and pollination plants processes are affected by 
the drying plant phenomenon and the 
accumulation of dry matter in the grain bad is 
faulty, a consequence being the fact that the 
wheat grains are drying (Axinte et al., 2006). 
The maximum air temperature values, 
exceeding 32°C, recorded on successive days / 
consecutive days (over 5 days), can lead to an 
earlier outbreak in the phenological phases and 
thus to maturation and ripening processes 
forcing by shortening the grain dry matter 

accumulation, and so producing a 10-15 days 
gap compared to normal dates and to actual 
production dates of these phases. 
Figure 8 illustrates the scorching heat intensity 
Muntenia spatial distribution in the 1961-2015 
period compared to the reference period of 
1981-2010. Over the analysed period, the 
scorching heat phenomenon presented a high 
intensity (31-50 units of "heat") and 
accentuated (51-70 units of "heat") on 
extensive agricultural areas in the region. In 
northern and northwestern territory, moderate 
level of phenomenon intensity was reported 
(Figure 8a). In the reference period 1981-2010, 
the phenomenon of "heat" showed a moderate 
intensity (18 to 30 units of "heat") in 
northwestern and locally in northern part of the 
region. A phenomenon high intensity (31-50 
units of "heat") was reported in the central and 
eastern region. Emphasized values the 
"scorching heat" (51-81 units of "heat") were 
recorded in the southwest and isolated southern 
agricultural territory (Figure 8b). 
 

 
(a) 

 
(b) 

Figure 8. The scorching heat intensity  
in 1961 to 2015 period (a) compared  

to the period 1981-2010 (b), in Muntenia 
 

 
In Muntenia Region, the highest values of the 
scorching phenomenon intensity, in the period 
under review, were recorded during extremely 
dry years 2000, 2007, 2012, 2013 and 2015, 
frequent at Giurgiu weather station: 203.6 units 
of “heat” / 2000, 222.5 units of "heat" / 2007, 
296.2 units of "heat" / 2012, 275.4 units of 
"heat" / 2013, 135.1 units of "heat" / 2015, 
132.4 units of "heat" / 2003 (Table 1), and also 
at Turnu Măgurele (147.8 units of "heat" / 
1993, 116.1 units of "heat" / 1998, 110.4 units 
of ”heat” / 1962) and Roşiorii de Vede (129.8 
units of "heat" / 1987) meteorological stations. 
 

Table 1. Maximum values of "heat" units recorded at 
Muntenia weather stations in extremely dry years, June-

August period 

Year The weather station 
Maximum values of 

“heat” units 

2000 Giurgiu 203.6 
2001 Călăraşi 104.7 
2002 Giurgiu 80.9 
2003 Giurgiu 132.4 
2004 Turnu Măgurele 51.5 
2005 Turnu Măgurele 25.9 
2006 Turnu Măgurele 65.2 
2007 Giurgiu 222.5 
2008 Giurgiu 120.1 
2009 Giurgiu 84.2 
2010 Giurgiu 100.7 
2011 Turnu Măgurele 55.3 
2012 Giurgiu 296.2 
2013 Giurgiu 275.4 
2014 Turnu Măgurele 53.9 
2015 Giurgiu 135.1 

 
Figure 9 illustrates the graphical representation 
of the average number of days with "heat" in 
Muntenia. There is the increase in the average 
number of days of "heat" (28 days), in 
particular from 2001 to 2015. 
 

 
Figure 9. Scorching heat phenomenon duration during 

1961-2015 period 
 

Analyzing the rainfall amounts in Muntenia 
region during the autumn sowing, respectively 
from September to October, 1961-2015 (Figure 
10a) and in the reference period 1981-2010 
(Figure 10b), we can see that rainfall was 
optimal (81-112 mm) in most of the 
agricultural land.  
Moderate amounts of rainfall (73-80 mm) were 
recorded in the eastern and southwestern region 
locally (Figure 10). 
 

 
(a) 

 
(b) 

Figure 10. Rainfall amounts, September and October, 
1961-2015 period (a) compared to the reference period 

(b), in Muntenia 
 
During the soil water accumulation (November 
to March), cumulative rainfall from 1961 to 
2015, were deficient (below 200 mm) 
compared to the optimal water requirements for 
the autumn wheat crop, in most parts of the 
region. 
In the north-west and South-Muntenia local, 
precipitation characterizes an optimal rainfall 
(201-227 mm) (Figure 11). 
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During the soil water accumulation (November 
to March), cumulative rainfall from 1961 to 
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compared to the optimal water requirements for 
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region. 
In the north-west and South-Muntenia local, 
precipitation characterizes an optimal rainfall 
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(a) 

 
(b) 

Figure 11. Rainfall during the soil water accumulation 
from 1961 to 2015 (a), compared with the reference 

range (b), in Muntenia 

Rainfall during autumn wheat maximum water 
consumption , when plants go through earing, 
flowering and grain filling formation phases, 
from May to June, respectively 1961-2015, was 
deficient (113-200 mm) in most agricultural 
areas of Muntenia region. In northern part of 
the region the amounts of water (151-202 mm) 
were optimal (Figure 12). 

 
(a) 

 
(b) 

Figure 12. Cumulative precipitation in May and June, 
1961-2015 (a) compared to the reference period (b), in 

Muntenia 

In the analyzed period, rainfall amounts during 
the agricultural year, September to August, 
give the moderate drought character (451-600 
mm) of rainfall in most agricultural areas of 
Muntenia. Optimal (601-779 mm) values of 
precipitation were recorded mainly in the 
northern part (Figure 13). 
 

 
(a) 

 
(b) 

Figure 13. Rainfall amounts recorded during the 
agricultural year, in Muntenia, 1961-2015 (a) compared 

to 1981-2010 reference period (b) 
 
In Table 2 are presented the rainfall deficit 
expressed as a percentage, during the extreme 
drought crop years 2001-2002, 2002-2003, 
2006-2007, 2011-2012 and 2014-2015 
(Mateescu et al., 2003) compared to the 
reference period 1981 -2010. The precipitation 
deficits vary from 83% in 2006-2007 to 116% 
in the agricultural year 2014/2015, with 
amplitude of 33%. 
 

Table 2. Precipitation deficits of (%) during dry crop 
years 2001-2002, 2002-2003, 2006-2007, 2011-2012 and 

2014-2015 in Region Muntenia 

Agricultural year Precipitation deficits (%) 
2001-2002 89 
2002-2003 92 
2006-2007 83 
2011-2012 92 
2014-2015 116 

 

 
CONCLUSIONS 
 
At most weather stations representative for the 
Muntenia Region agricultural territory, the 
evolution of the air temperatures multi-annual 
value averages, in the period 1961-2015, 
presented a linear upward trend. 
In terms of the amount of cold (from November 
to March) and frost units (from December to 
February) cumulated in the analyzed period 
cold season the character of normal (cold units) 
and mild winter (frost units) in most of the 
region is highlighted. 
In the Muntenia region, the last spring frost 
multi-annual average (2001-2015) date is 
reached throughout April, and early autumn 
frosts occur especially in the last 10 days of 
October and the first 10 days of November. 
On the whole Muntenia region agricultural 
area, the spring index describes a late and very 
late spring in the 1961-2015 period. 
In the analyzed period, the “heat" phenomenon 
presented a high and accentuated intensity on 
the extensive agricultural areas in the region. 
The "scorching heat" intensity highest values 
were recorded during the extreme drought 
years 2000, 2007, 2012, 2013 and 2015, 
frequently at weather stations Giurgiu, Turnu 
Măgurele and Roşiorii de Vede. Especially in 
the period 2001-2015 are found increased 
average number of days with "heat".   
In the period 1961-2015, based on the water 
optimal requirements in Muntenia autumn 
wheat crop, rainfall analyzed in terms of 

specific ranges of agricultural perspective, 
characterizes optimal rainfall (September-
October) conditions and moderate drought 
(November to March, May-June and 
September-august). 
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