
Conclusions

1. A cylinder-shaped model of the volcanic ash cloud, ejected from a highly explosive 

eruption to the atmosphere, is constructed by the author, to calculate the heat radiation 

deficit caused in the Earth's surface. The model is represented as a horizontally 

expanding disk with vertical axis of rotation, using the same number of height and radii 

(= 20 km) in the beginning, later its height and the concentration of particles are taken 

into account having a simultaneously decreasing character. The concentration of 

particles within the ash cloud is supposed homogeneous and the time of deposition is 

accepted two years (based on the climatic consequences of the Krakatau eruption in 

1883). The atmospheric circulation is not considered in the model.

   The function - referred as Φ in the text - allows the temporal distribution of the heat 

deficit caused by volcanic ash cloud in the Earth's surface at vertical solar radiation. It 

has been concluded, that the function in question shows a maximum between 90 and 

550 days after the eruption, partly depending on the value of the so-called "k-factor". 

The most intensive period of the heat radiation deficit extends roughly from 200 to 550 

days. The beginning of the most decrease in the heat radiation is mainly associated with 

the numerical value of the "k-factor", while the recovery period (in other words, the last 

100 days before the ash deposition is finished) is independent of it. According to the 

investigations on the volcano-climate interactions, revealed in the long-term temperature 

records of northern hemisphere, the "k-factor" of greater value applied in the 

calculations shows - presumably - closer affinity to real cases. 

2. The superposed epoch analysis method (SEAM) is employed to aid in the search for 

evidence of a drop (the so-called volcanic signal or transient) in the annual mean 

temperature trend of the Carpathian Basin, using various groupings of the most 

explosive volcanic eruptions occured in the last 220 years. A statistically significant dip 

in the temperature (that is, a temporary cooling) was found in every grouping of cases. 

The maximum of the volcanic dip is 0.57°C in the eruption (the key-)year, the minimum 

is 0.22°C, while the recovery time is about 3-4 years. The shape of the "volcanic dip" 

shows an asymmetry - the gradient of the cooling (-∆T/∆t) is the greater one. Based on 

the results of  the "t-test", the volcanic signal is statistically significant. 

3. The volcanic signal amplitude derived from inhomogeneous data of the Carpathian 

Basin as a whole, is smaller by 0.1°C, as given in the case of  data origined from present 

territory of Hungary.  So the volcanic signal is weaker in the first case. Taking into 

account temperature data of Bukarest (capital of Rumania) - though from the point of 

view of geography it is no part of the Carpathian Basin, but has a long, continual 

temperature record - the volcanic signal is stronger by 0.1°C.

4. According to the results given from inhomogeneous data of the annual precipitation, 

applying the SEAM-method, no tendency has been revealed, which could be clearly 

interpreted as that of volcanic origin.

5. Using the records of the annual temperature (from Wien and Budapest) - which 

represent the longest records available - a significant cooling (of 0.6°C maximum) has 

been revealed in every examined groupings of the eruptions, which does not extend 
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more than the third year, following the eruption (key-)year. As for the cooling amplitude 

in the eruption year, the volcanic signal is a smaller one in case of data from Wien, 

without exception. 

6. According to the investigations based on homogeneous data of annual precipitation 

of Budapest at least 80 mm decreasing can be detected in some groupings (but not in 

every case) of the eruption years by SEAM, at a smaller significance level (comparing it 

with the temperature results). As regards data from Wien, no clear signal of volcanic 

origin has been identified. 

7.  Using all the climatic (temperature, precipitation, sunshine duration) records 

available, the anomalies (which seem to be caused by the greatest/remarkable volcanic 

eruptions of the last 220 years) were examined in more detail. These results were partly 

compared with the ancient notes on the weather. Based on these comparisons, the 

climatic anomalies suspected to generate by volcanic eruptions were outlined more 

reliably. It was stated, that some remarkable climatic anomalies of the period 

investigated, can be associated with the Laki (1783-84), the Cosiguina (1835), the active

interval from 1881 to 1888 (including the Krakatau eruption in 1883), and the active

period from 1902 to 1912. Having a lot of climate data, the anomalies caused 

supposingly by Mt. Pelée/Soufriére/Santa Maria (1902), the Katmai (1912), the 

Quizapu (1932) and the Mt. Spurr (1953) eruptions were  examined and accurated in 

detail. After the El Chichón (1982) and the Pinatubo (1991) eruptions a transitional

warming and - simultaneously - a lack of precipitation were detected. 

8.  Based on dated tree-ring records from Hungary it was stated that the (annual) ring 

widths in the years following the great volcanic eruptions show - generally - a smaller 

value, due to the temporary climatic changes caused by active volcanism (first of all 

decreasing in the sunshine duration and the temperature, and lack of the precipitation). I

pointed and emphasized the importance of this fact in solving of cross-dating 

(overlapping) problems of the unknown age tree-ring records in the archeology and the 

paleoclimatology, especially in that cases in which the climatic effects induced by 

greater volcanic eruptions have hemispheric or global character. 

   The possible further geological applications of climatic information conserved in the 

tree-ring width records - which would be very worthy made in the future (determination 

of the measure of the slope erosion and sediment deposition, estimation of the velocity 

and age of landslides, the dating of ancient earthquakes occured along a surfacial 

fracture zone) - were also specified.


