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Results and Discussions

  

Total 

area 

(1000 

ha) 

Forest 

area 

(1000 

ha) 

Grid size 

(km x 

km) 

No. of 

sample 

plots 

No. of 

sample 

trees 

2020 

Romania 23,839 6,592 16x16 226 5,425 

Serbia 8,836 2,360 4x4/16x16 130 2,956 

2021 

Romania 23,840 7,046 16x16 234 5,616 

Serbia 8,836 2,360 4x4/16x16 130 2,928 

2022 

Romania 23,840 7,046 16x16 238 5,712 

Serbia 8,836 2,252 4x4/16x16 130 2,886 

2023 

Romania 23,840 7,046 16x16 239 5,623 

Serbia 8,836 2,360 16x16 130 2,879 

2024 

Romania 23,840 7,046 16x16 227 5,453 

Serbia 8,836 2,360 4x4/16x16 130 2,879 

 



R2020 R2021 R2022 R2023 R2024

4 dead (%) 0.1 0.6 0.4 0.8 0.5

3 severe (%) 0.9 1.1 1.4 1.4 2.1

2 moderate (%) 11.1 9.5 10.6 9.6 9.4

1 slight (%) 37 36.9 40.9 37.5 39.2

0 none (%) 50.9 51.9 46.7 50.7 48.8
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Defoliation classes (%), broadleaves, Romania

S2020 S2021 S2022 S2023 S2024

4 dead (%) 0 0 0 0.9 0.3

3 severe (%) 1.5 1.6 1.7 1.2 2.9

2 moderate (%) 5.4 4.2 4.3 4.4 6.3

1 slight (%) 11 10.1 10.6 11 12.6

0 none (%) 82.1 84.1 83.4 82.5 77.9
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Defoliation classes (%), broadleaves, Serbia

R2020 R2021 R2022 R2023 R2024

4 dead (%) 0.1 0.7 0.1 1 0.7

3 severe (%) 2 1 1.2 1.3 1.1

2 moderate (%) 15.3 14.7 15.4 9.3 7.6

1 slight (%) 33.5 31.6 28.6 27.8 28.8

0 none (%) 49.1 52 54.7 60.6 61.8
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Defoliation classes (%), coniferous, Romania

S2020 S2021 S2022 S2023 S2024

4 dead (%) 0 0 0 1.5 2.8

3 severe (%) 3.1 2.8 2.7 4.4 1.1

2 moderate (%) 5.6 5.8 2.1 2 3.9

1 slight (%) 7.2 5 3 4.7 5.6

0 none (%) 84.1 86.4 92.2 87.4 86.6
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Defoliation classes (%), coniferous, Serbia



Romania 

Year 2020 2021 2022 2023 2024 

IaDM 31 35 27 31 26 

Serbia 

Year 2020 2021 2022 2023 2024 

IaDM 35 37 29 37 28 

 

y = -0.668ln(x) + 12.94
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De Martonne Aridity Index (2020-2024)

y = 0.8405ln(x) + 6.2153

R² = 0.154
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Defoliation classes 2-4 distribution (%) depending on De 

Martonne Aridity Index in Romania (2020-2024)

Defoliation classes 2-4 distribution (%) depending on De 

Martonne Aridity Index in Serbia (2020-2024)

IaDM<26 DRY

26 ≤ IaDM ≤ 45 MODERATE

IaDM > 45 WET



rs p

Romania

Broadleaves -0.616 0.269

Conifers 0.359 0.553

all trees 0.205 0.741

Serbia

Broadleaves -0.616 0.269

Conifers 0.564 0.322

all trees -0.359 0.553

The findings underscore the importance of coordinated, long-term monitoring for 

informing adaptive forest management and strengthening resilience under projected 

climate change scenarios. 



Conclusions

• Consistently higher levels of defoliation in Romania for both broadleaved and 

coniferous species, with Romanian conifers representing the most affected group. 

• Years with lower aridity values (2022 - Romania, 2024 - Serbia) coincided with 

slight increases in the proportion of trees from moderate to severe defoliation classes -

suggests a sensitivity of forest vitality to short-term moisture deficits, particularly in 

already drought-prone areas.

• Biotic agents: defoliators, xylophagous insects, and fungal pathogens, emerged as 

dominant contributors to crown deterioration, aligning with broader European trends 

of increasing pest and disease impacts under warming conditions.

• Despite the absence of statistically significant drought index–defoliation 

correlations, the combined evidence highlights the importance of long-term, 

standardized monitoring for detecting emerging stress patterns and understanding 

how climatic anomalies interact with biotic disturbances. 
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