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An assessment of the ecological impact of Tropical Storm Daniel
on the vegetation in Wadi An-Naga, west of Derna city« Libya.
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Abstract:

This study aimed to assess the condition of the vegetation cover in the
Wadi An-Naga basin following the devastating impact of Tropical Storm
Daniel, which struck eastern Libya in September 2023. Extensive field
surveys were conducted to evaluate the damage to the region. Soil
erosion was estimated at a staggering 16 million tons per day,
accompanied by the loss of approximately 29 km?2 (31%) of vegetation
cover, as determined by Normalized Difference Vegetation Index
(NDVI) analysis. Before the storm, the vegetation cover spanned 91 km2,
shrinking to 63 km?2 in its aftermath. Notable plant species such as
Myrtus communis, Olea europaea, Juniperus phoenicea, and Nerium
oleander were severely affected. Remarkably, some uprooted trees were
estimated to be over 500 years old, indicating an unprecedented event in
the region's recent history. Additionally, the study revealed the
emergence of toxic plant species, including Datura and Ricinus
communis, which were previously absent from the area's vegetation.
Keywords: Wadi An-Naga, Western Derna, Libya, Storm Daniel,
environmental impact, vegetation cover, soil erosion, NDVI .
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CR Adiantaceae L) egidas Adiantum capillus-venerisL.

TH Amaranthaceae Sl e Amaranthus retroflexus L.

CH Apiaceae Ol Sazdl Conium maculatumL.

PH Anacardiaceae ook Pistacia lentiscus L.

CH Apiaceae o Deverra tortuosa (Dest.y DC

CR Apiacea s Foeniculum ‘A/u]g-are Mill. subsp.
Piperitum

TH Apiaceae el Smyrnium olusatrum L.

CR Apiaceae s Thapsia garganicaL.

PH Apocynaceae TRy Nertum oleanderL.

CR Araceae sk 035 = g Arisarum vulgare Targ.

CR Araceae ) Arum cyrenaicum Hruby.

CR Araliaceae S Hedera helixL

CR Asparagaceae Sl Asparagus albus L.

CR Asparagaceae Sl phn Asparagus stipularis Forssk.

CR Asphodelaceae Leazs Asphodelus aestivus Brot.

CH Asteraceae = Artemisia herba - alba Asso.

CR Asteraceae D38 Jgan Cynara cardunculusL.

TH Asteraceae A = skl Ol Echinops galalensis Schweinf.

TH Asteraceae NN WS Helichrysum stoechas (L.y Moench.
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TH Asteraceae Sladl Joi Notobasis syriaca (L.y Cass.

TH Asteraceae I b Phagnalon rupestre L.y DC.

TH Asteraceae i) 157 Senecio gallicus Chias.

TH Asteraceae o)l Silybum marianum (L.y Gaertn.

TH Astreraceae AN Pallenis cyrenaica Alavi.

TH Astreraceae Sy g Onopordum spinae L.

CH Brassicaceae syl Matthiola longipetala Vent.y DC

TH Boraginaceae sl ol Borago officinalis L.

TH Boraginaceae IS oL Cynoglossum cheirifoliumL.

TH Boraginaceae il Echium angustifolium Mill.

TH Boraginaceae e Echium sabulicola Pome.

<B)) 3,85 o phnll

TH Brassicaceae Sskenl) Diplotaxis harra (Forsk.y Boiss.

TH Brassicaceae S g Eruca sativa Mill.

CH Brassicaceae Sl B F.y Kuntze. Limonium lobatum (L.

oaadl

PH Capparaceae B Capparis spinosa L.

PH Caprifoliaceae ol an Lonicera etrusca Santi.

TH Chenopodiaceae Lade Chenopodium ambrosioides L.

CH Cistaceae ey Cistus parviflorus Lam.

CH Cistaceae el Cistus salvifolius L.

TH Convolvulaceae ade Convolvulus arvensis L.

CR Crassulaceae dond) 034 Umbilicus horizontalis (Guss.y DC.

PH Cupressaceae A Juniperus phoeniceaL.

PH Ephederaceae sule Ephedra alata Decne.

PH Ericaceae. Gl Arbutus pavarii Pamp.

CH uphorbiaceae Ll Lt Euphorbia characias L.

TH uphorbiaceae i Euphorbia helioscopiaL.

TH uphorbiaceae Sl — Mercurialis annua L.

PH uphorbiaceae £ Ricinus communis L.

TH Fabaceae S Bituminaria bitcuminosa (L.y Stirt.

PH Fabaceae Jss Calicotome villosa (Poir.y Link.

PH Fabaceae s Ceratonia siliqua L.

TH Fabaceae ] Melilotus albus Medik.

CH Fabaceae B Ononis natrix L.

PH Fabaceae i) Spartium junceum L.

PH Fagaceae Ll Quercus cocciferaL.

TH Geraniaceae o — i Erodium mosqzatum L'He'r. in

Aiton.
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TH Geraniaceae e Geranium rotundifoliumL.
Oladl
CR Hyacinthaceae O35 e Urginea maritima (L.y Baker.
CR Juncaceae PRy Juncus acutusL.
CH Lamiaceae T DBallota pseudodictamnus (L.y Benth
CH Lamiaceae RNy Calamintha incana (Sm.y Heldr.
CH Lamiaceae Loy Marrubium vulgare L.
TH Lamiaceae Loy Sen Micromeria nervosa (Desf.)Benth.
CH Lamiaceae (% Nepeta scordotis L.
CH Lamiaceae s Rosmarinus officinalis L.
TH Lamiaceae S g Satureja thinbral.
CR Liliaceae S s ils Allium negrianumL.
CR Liliaceae i Allium ruhmerianum L.
CR Liliaceae ] Allium cupanii L.
TH Malvaceae e Malva aegyptia L.
PH Myrtaceae Oy Myrtus communis L.
PH Oleaceae 09 S Olea europaea L. subsp
CR Oxalidaceae A Oxalis pes-caprae L.
TH Papaveraceae oLkl 0 Glaucium flavum Cranz.
TH Papaveraceae o — 056 3y Papaver rhoeasL.
TH Plantaginaceae s ol Plantago lanceolata L.
TH Plantaginaceae @ Plantago majorL.
TH Poaceae Jyaes Avena barbata Pott & Link
CR Poaceae i Cynodon dactylon (L.y Pers.
CH Polygonaceae ol Polygonum equisetiforme Sm.
TH Polygonaceae oS Rumex acetosa L.
CRY Potammogetonaceae HIR™ Potamogeton nodosus Poir.
TH Primulaceae oskadll e Anagallis arvensis L.
CR Primulaceae S Cyclamen rohlfsianum Asch.
TH Ranunculaceae Lol cpe Adonis microcarpaDC.
CH Ranunculaceae - Jj; - Clematis cirrhosa L.
>
TH Ranunculaceae s Ranunculus asiaticus L.
PH Rhamnaceae AW Rhamnus Iycioides L.
PH Rhamnaceae ke Ziziphus lotus (L.y Lam.
CH Rosaceae o s Rubus sanctus Schreb.
CH Rosaceae Spd Sarcopterium spinosum (L.y Spach
TH crophulariaceae Olad! o> Scrophularia canina L.
CR Scrophulariaceae a5 A e Veronica anagallis-aquatica L.
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TH Solanaceae o5l Datura stramonium L.
TH Solanaceae oL, Hyoscyamus albus L.
PH Solanaceae s Lycium europaeum L.
PH Solanaceae 355 gy Nicotiana glauca R.C.Graham.
TH Solanaceae el e Solanum nigrumL.
CH Solanaceae A Withania somnitera (L.y Dunal.
PH Thymelaeaceae ol Thymelaea hirsuta (L.y Endl.
CR Urticaceae i u)ﬂ > Parietaria judaica L.
s

TH Urticaceae 3t Urtica dioica L.
TH Urticaceae & Urtica piluliteraL.
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