Meteorological measurements
DATA
ACCOMPANYING REPORT

The realization of the intensive monitoring program in Bulgaria was

organized in 3 stationary areas. The stations are equipped with automatic

devices collecting air quality and meteo parameters data.

The tree stations belong to different climatic regions and sub regions are

situated on terrains, differing in altitude and relief, which leads to significant

differences in the meteorological conditions. The territories where the

monitoring stations were located are attributed to two different climatic

regions: Black sea climatic region — Eastern Balkan mountain sub region (site

Staro Oriahovo) and Mountainous climatic region —Middle mountain sub region

(sites Yundola and Vitinia).

The stations are equipped with automatic devices collecting and transmitting

meteo data in real time.

Automatic stations equipment for a measuring and transmitting of

meteo data
Sensor/ System | Manufacturer Type Specifications
Siemens GSM
TC 35T, antenna,

Data logger Infologica ?gper Micro SBC- Data logger
Data
management,
Import, Export;

Proiect Meteorological

Soft ware ) . Eco Remote and Air Quality

Automation
data
interpretation,
remote
transmission

Air temperature Rotronic HYGROMER MP I

100A thermo/




hygrosensor
Air humidity see above
: Combined wind
Wind speed Young Y-05103 V speed +direction
Wind direction see above
Solar radiation LI-COR LI-200 SZ Pyranometer

The sensor heights for each of monitored meteo parameters are as follows:

1. Sensors for air temperature, wind speed and direction and solar
radiation — 9 m sampling height
2. Sensor for relative humidity — 3 m sampling height

3. Sensor for precipitation — 3 m sampling height

The monitoring activities in 2012 were prepared in compliance with the
ICP Forests Manual and comprise the following activities:
e Measuring of meteo parameters - The meteo parameter values are
measured in every 1 hour. The data transmission is in a real time.
e Validation of the data
e Assessments of meteorological data for air temperature, relative

humidity, wind speed and direction, solar radiation and precipitation.

The present submission report for 2012 meteorological data is based on the

following % of validated data:

> Vitinia (0001) — 99.6% for air temperature (AT), 99.4% for humidity
(RH), 99.1% for solar radiation (SR), 94.9% for wind speed (WS),
94.9% for wind direction (WD) and 99.6% for precipitations (Pr);

» Staro Oriahovo (0004) — 95.5% for AT, 95.3% for RH, 95.6% for solar
radiation (SR), 95.7% for WS, 95.8% for WD and 96% for precipitations

(Pr);.




> Yundola (0003) — 95.8% for air temperature (AT), 95.8% for humidity
(RH), 95.8% for solar radiation (SR), 96.2% for wind speed (WS),
96.2% for wind direction (WD) and 96.2% for precipitations (Pr);.
Data assessments

> Vitinia. The mean annual temperature in 2012 was 7.2°C. For the period 2006 -
2012, the values of the average air temperature in "Vitinia" were between 5.7°C and
11.6 ° C. The lowest average annual temperature is measured in 2011 (5.7°C). The
annual variation of the mean monthly air temperature in 2012 indicates minimum
values in February (-10.0°C) and maximum in July (21.0°C). The mean monthly
temperature remains negative in January, February and December. During the
summer months, from July to September, the mean monthly air temperatures do not
drop below 15°C.
In 2012, the mean daily temperature below 0°C was recorded in 102 days of the
year. Mean daily temperature above 10 ° C was registered in 164 days of the year.
The lowest daily temperature is -22.2°C (08.02.2012). Absolute minimum
temperatures were recorded at 09.02.2012 (-25.5 ° C) and 31.01.2012 (-25.5 ° Q).
The highest daily temperature was recorded at 15.07.2012 (26.2 ° C). Absolute
maximum temperature was registered at 15.07 (35.0 ° C).
The combination of low temperatures and high relative humidity during the winter is
a prerequisite for the formation of frosts and icing on the tree branches.
For the past 6 years the highest annual mean values of the relative humidity was
registered in 2006 - 83%, and the lowest in 2012 - 66%. The annual cycle of mean
monthly relative humidity in 2012 shows that the minimum values were recorded in
August - 50.6%. The wettest month is January - 79.6%. High values of the RH were
observed in the spring then to October there is a period of gradual reduction.
The data analysis of the wind direction shows that in 2012 on the territory of
stationary Vitinia the most frequent winds were from the south-southeast
The annual average wind speed in 2012 is 1.5 m/s and did not differ significantly
from that in the previous year. The monthly average wind speed ranges from 1,1 m/s
to 1,9 m/s. The windiest time in Vitinia was in the beginning of the year.
The annual precipitation sum recorded during the vyear is 520,6 mm.
The obtained data show maximum rainfall in the spring. The largest amount of

precipitation have fallen in May - 163,6 mm.



> Staro Oriahovo. The mean annual temperature in 2012 was 11.1°C. For the
period 2006 - 2012, the value of the mean annual temperature is between 12.4°C
and 7°C. The lowest mean annual temperature is measured in 2008, and the highest
in 2010.
The annual cycle of air temperature in 2012 shows a minimum value in February
(1.17 ° C) and maximum in July (19.4°C). In 2012 were not registered mean monthly
negative temperatures. In the period from April to October, average monthly air
temperatures were not less than 10°C.
In 2012, mean daily temperatures below 0°C were reported through 27 days of the
year. A temperature above 10°C was registered in 209 days of the year. The lowest
minimum daily temperature was -7.18 © (20.12.2012). An absolute minimum
temperature was recorded at 20.01.2012 (-9.0°C). The highest mean daily
temperature was 23.6°C (07.08.2012). An absolute maximum temperature was
recorded on 07.08.2012 (31.7°C).
For the past 7 years a tendency is of a gradual increase in the relative humidity. The
highest average annual relative humidity is recorded in 2011 - 73.7%, and the lowest
in 2006 - 59%. In 2012, the relative humidity is lower than that in the previous year -
67.8%.
The annual cycle of the average monthly relative humidity in 2012 shows that in
Staro Oriahovo the lowest values were recorded in August - about 54%. The wettest
month was November - 77.8%. In the spring the higher humidity was registered in
May, then to the end of August has been a period of gradual decrease in relative
humidity.
Data analysis of the wind direction indicates that in 2012 on the territory of stationary
Staro Oriahovo most frequent were northwest winds. The average annual wind speed
was 0.61 m/s and was lower than that in the previous year (2.1 m/s). The average
monthly wind speed ranges from 0.26 m/s to 1.62 m/s. Winds with a higher speed
were registered at the end of the year. The annual rainfall in 2012 is 178 mm.

> Yundola. The mean annual temperature in 2012 was 7.1°C. For the period 2006 -
2012, the values of the mean annual temperature in the stationary were between
7.1°C and 8.8°C. The lowest mean annual temperature was measured in 2011 and
the highest in 2009. The annual cycle of the mean monthly air temperature in 2012
indicates minimum values in January (-3.6°C) and maximum in July (18.1°C).
In 2012, mean daily temperature below 0°C were recorded during the 76 days of the
year and above 10°C during the 155 days of the year. The lowest mean daily

temperature was -11.6°C. An absolute minimum temperature was recorded at



02.01.2012 (-13.7°C). The highest mean daily temperature was 22.1°C (08.07.2012).
An absolute maximum temperature was recorded at 15.07.2012 (28.2°C).

For the past seven years there has been some variation in the annual relative
humidity. The highest value of the average annual relative humidity was recorded in
2007-83%, and the lowest in 2006 - 69%. The value of RH in 2012 is 73.2%.

The annual cycle of the average monthly relative humidity in 2012 indicates that the
lowest values were recorded in August (52.2%) and the wettest month was
December (84.6%). Higher values were recorded in the spring (May) and then to end
of August, there was a period of gradual decrease in relative humidity.

Data analysis of the wind direction indicates that in 2012 the most frequent winds
were from the southwest. The average annual wind speed was 0.87 m/s and is
slightly lower than the previous year.

During the year, the average monthly wind speed ranged from 0.16 m/s to 1.59 m/s.
The windiest it was winter weather - January, February.

The annual rainfall recorded by the device during the year is 174.5 mm. From the
obtained data it was found that the automatic device did not record the real
quantities of precipitations because in the collectors of the bulk depositions were

reported significantly larger quantities - 852 mm.



