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Abstract 

The microclimate of the Philodassiki Botanical Garden expresses the atmospheric 

conditions that the plants experience as an important factor of their physical 

environment. The general and specific (frost, drought) microclimatic conditions at 

the Philodassiki Botanical Garden, Athens, Greece have been determined and 

presented based on data during March 2010-February 2012. There were used the 

measurements of air temperature, relative humidity, rainfall and wind, which have 

been recorded by an automatic weather station that is established at a small 

opening of the garden. Also, the altitudinal and bioclimatic distribution range of the 

endemic plants of Crete and the Peloponnese were used as case studies in order to 

identify target threatened species that could be conserved potentially ex situ in the 

microclimatic and bioclimatic conditions of the garden.  

 

 

General information 

The Philodassiki Botanical Garden (PhBG) was originally established in 1964, inside 

the Mt. Hymettus Aesthetic Forest, in an area of 8000 m
2
. It displays many elements 

of the Mediterranean-type ecosystems. The aim of the Garden is subject to 

conservation, education and pleasure. The conservation of endemic, rare and 

threatened plant species is the primary purpose of the most botanical gardens 

today. The Garden is a member of the Botanic Gardens Conservation International 

(BGCI) and of the Greek Botanic Gardens. 

 

Physical characteristics 

 



European Botanic Gardens in a Changing World: Insights into EUROGARD VI

186

Geographical and topographical characteristics 

The PhBG is situated at the lower part of a forested slope of western Mt Hymettus 

(Lat. 37 -410m, asp. NW-N, sl: 35%), at the eastern part of 

the Greater Athens Area (GAA), Greece (Figure 1).  

 

Bioclimatic and climatic characteristics 

The bioclimatic conditions of the PhBG according to the Bioclimatic Maps of Greece 

[1] are the following:  

Semi-arid (400<P<600mm) Mediterranean bioclimate with mild winter 

(3
o
C<m<7

o
C), where P: mean annual precipitation and m: mean minimum air 

temperature of the coldest month of the year [2]. 

Thermo-Mediterranean bioclimate with a number of biologically dry days of the 

 

Thermo-Mediterranean vegetation of the East Mediterranean (Oleo-

Ceratonion). 

The urban and mountainous bioclimatic and climatic characteristics formed at urban 

and mountainous areas of the GAA, nearby the Mt. Hymettus, are shown in Figure 2. 

There were used climatic data from two Meteorological Stations, which are 

representative of these two land situations [4]. 

 

Microclimatic environment 

The term of ‘microclimate’ is expressed by the climate of the air layers near the 

ground that is affected by topography, type, coverage of soil and vegetation [5]. It is 

also called ‘plant climate’ because within these air layers the plants grow and 

develop and therefore are sensitive to their weather conditions and their 

fluctuations. For example, air temperature and precipitation, strongly affect seed 

germination, seedling establishment, seedling survival and sapling growth [6], as 

well, are functional in potential management plans for ex situ conservation of 

threatened plants. 

For the purposes of this study, there were used the 10-min measurements of air 

temperature (T, 
o
C), relative humidity (RH, %), rain (P, mm), wind speed (W_sp, m/s) 

and wind direction (W_dir, 8 direction classes), which have been recorded by an 

automatic weather station (HOBO type). The station is established in the PhBG (alt: 

390m, asp. NW), at a small opening of the medium to low height pine forest of the 

slope and the measurements are taken at about 2m height above surface level [7]. 

The study period was chosen from March 2010 to February 2012, so that each 

season and month, to be represented twice. 

The data was firstly checked for errors. The processes and analyses have been 

performed under the view of ex situ conservation needs of threatened plants in the 

Garden. Finally, the general and specific microclimatic and micrometeorological 

conditions of the PhBG that were formed during the study period were determined. 

These are presented in the following three Figures: 

General conditions (Figure 3): The boxplots present the seasonal and monthly 

variations of the air temperature (T) and relative humidity (RH) values (10-min) that 

were recorded during the study period. The graph provides the monthly rain (P) and 

the air temperature (T) mean and absolute values for each month, separately. Each 

season’s total rainfall (P) and mean wind speed (W_sp) are shown. 
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Specific conditions - Frost cases (Table 1, Figure 4): All the periods, in which 

partial (Tmin_day<0.0
o
C) and total (Tmax_day<0.0

o
C) frost conditions were occurred 

during winter (Wf) and spring (Sf), are analytically presented. A significant number of 

frost cases were recorded during January-February 2012 due to the severity of this 

year’s winter in Greece. It should also be pointed out, that at air layers lower than 

2m (height of temperature recordings) and near the ground surface, those frost 

periods may be longer (in duration) and more intense (with lower temperatures), 

and may even more frost cases happen [5]. The frost conditions were formed mainly 

during the night hours, with catabatic wind flows of low speeds, as it is shown, in the 

four frost cases of the graph and the wind rose diagram. 

Specific conditions - Biological dryness of the hot and dry period of the year 

xerothermic index) and the periods (number of months and days) [3] of the hot and 

dry period of the years 2010 and 2011 were determined and presented in Table 2. It 

should be noted that, although Gaussen’s method is classically applied to climatic 

data, it has been used here under the view of monitoring the bioclimatic conditions. 

The above results provide the following conclusions: 

The general and specific microclimatic and micrometeorological conditions of 

the PhBG are mainly formed due to the combined impact of its geographical, 

topographical, vegetation characteristics and the prevailing weather conditions. 

The Garden lies at the lower part of a leeward slope of the mountain, where the 

mountain-valley wind systems act.  

The microclimatic results indicate that the bioclimatic conditions have not been 

changed. Thus, it is estimated that the PhBG has a semi-arid (P_year ~500mm) 

bioclimate with a mild (Tmean_min of the coldest month ~3-5
o
C) cold/wet period. A 

small number of partial frost days can be occurred each year, during winter and even 

early in the spring. During severe winters, lower temperatures can be recorded, with 

a significant increase to the partial frost days and the presence of total frost 

conditions of low duration. The biologically dry period of the year can have a length 

of about 5-6 months. 

 

The ex situ conservation of threatened plants 

The specific climatic features of PhBG, together with its specific soil conditions, 

determine the potentially introduced plant species. In order to test the efficiency of 

PhBG to conserve the threatened plants of Greece, two areas (Crete and 

Peloponnese) with especially rich endemic floras were selected. The altitudinal and 

bioclimatic distribution range of the Greek endemic plants of these areas [8, 9] were 

used as a case study in order to identify target threatened species that could 

potentially be conserved in the microclimatic and bioclimatic conditions of the 

Garden (Figure 5a).  

The majority of the endemic elements of both areas (more than 55% of the endemic 

species in both cases) could potentially be conserved in PhBG regarding the 

suitability of the bioclimatic conditions. These species are mainly distributed in 

lowland areas, which are seriously affected by intense human impacts, resulted to 

increased species extinction risk as it is expressed by the IUCN red list categories 

(Figure 5b). The endemic flora of Crete includes 194 taxa. Most of them (112 taxa) 



European Botanic Gardens in a Changing World: Insights into EUROGARD VI

188

could potentially be introduced in PhBG. The endemic flora of the Peloponnese 

includes 164 taxa from which 93 could also be introduced in PhBG.  

Moreover, protected areas, both in Crete and the Peloponnese are mainly confined 

to mountainous areas, making urgently necessary targeted ex situ conservation 

actions for the protection of lowland species. 

 

 

Conclusions 

The continuous and long-term monitoring of the microclimate of the PhBG, can 

contribute to a better knowledge of this important part of its biophysical 

environment. This can provide better results to the ex situ conservation decisions 

and measures taken for the Garden, particularly under the view of climate change 

themes. Also, this basic knowledge is required for a successful nursery practice 

(seeding, watering, transplanting, frost and drought protection measures); until now 

PhBG is handling common and threatened plants as well. A project of PhBG for the 

protection of lowland threatened endemic species of southern Greece is currently in 

progress. Further research on seed germination of these plants is necessary, in order 

to facilitate ex situ conservation actions. 
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Figure 1. Geographic location and photographs of the PhBG and the Mount 

Hymettus Aesthetic Forest. 

 

 

 

 

 

 

 

Figure 2. Urban and mountainous climatic and bioclimatic conditions in Athens, 

Greece. 
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Year
Frost

case

Frost period

(dates)

T_min

(abs)(
o

C)

W_sp

(mean) (m/s)
Snow

(Y/N)

Duration

(hours)

Frost days

partial/total

2010 Wf1 11-12/12 -4.2 1.0 Y 26.0 26.0 2

2011

Wf2 25-27/01 -0.9 0.4 N 4.5

8.0 4

Wf3 02/02 -1.4 1.0 N 3.5

Sf1 8-10/3 -4.1 1.1 Y 40.1 40.1 3

2012

Wf4 13/01 -0.3 0.8 N 1.2

118.1 15/1*

Wf5 16-18/01 -2.6 0.8 N 37.3

Wf6 22/01 -1.7 0.9 N 2.3

Wf7 26-27/01 -0.6 0.7 N 6.8

Wf8
30-31*/01

01/02
-3.1 1.6 N 43.5

Wf9 17-18/02 -2.1 1.1 Y 10.5

Wf10 28-29/02 -3.1 1.2 Y 16.5

 

Figure 3. Seasonal and monthly variations of the general microclimatic and 

micrometeorological conditions at the PhBG (March 2010-February 2012). 

 

 

Table 1: Frost cases (Winter: Wf and Spring: Sf) and the micrometeorological 

conditions in PhBG during 2010-2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Season
P

(total) (mm)

W_sp

(mean) (m/s)

Winter 251.9 0.8

Spring 77.7 0.9

Summer 71.4 0.8

Autumn 127.2 0.8

Year 528.2 0.8

P: Monthly total rainfall, Tmean: Monthly mean temp, Tmin : Monthly mean min temp, Tmax : Monthly mean max temp,  

Tmin-abs : Monthly mean min absolute temp, Tmax-abs : Monthly mean max absolute temp
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Figure 4. Wind direction frequency (%, 10min values) conditions during the (Wf) and 

(Sf) cases for the years 2010, 2011 and 2012. 

 

 

 

 

 

Table 2: Biologically dry months, days and periods in the PhBG for the years 2010 

and 2011. 

 

 

 

W_dir frequency (%)  

0

16

32

N

NE
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Winter-f Spring-f

Year
Biologically
dry months

Biologically
dry  days

Biologically
dry  periods  of the year

2010

March 21.6

5  months
125.1 days

April 24.3

May 24.3

July 27.0

August 27.9

6  months

146.1 days
2011

May 19.2

June 24.3

July 27.9

August 27.0

September 26.1

November 21.6
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Figure 5. Altitudinal gradient of: a) Greek endemic species richness in Crete (blue 

dots) and the Peloponnese (green squares) and b) average extinction risk for the 

endemic plant species of the Peloponnese. 
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