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_ Abstract Materials & Methods
This study investigates the relations between the dynamics of satellite- Data WE and VIs dynamics
based indicators of reservoir water extent and the stress of the * Time period: January 2017 to December 2024 Scrub and herbaceous vegetation:

' ' ' l ' 1t ° : . : : 1 No drought 1 Watch 1 Warning Bl Alert BN Recovery B SM recovery B Veg Recovery D iod
surrour.1d|r.1g vegetatlon d.url.ng dry perlc.)ds and n drought COndItIOnS. Satelllte data' Sentlne' Level ZA Wlth ClOUd COVGF < 40% — - fAPAR anomaly - NDVI anomaly —— WE anomaly --—- fAPAR&WE anomaly —— NDVI&WE anomaly D:Zupger:»lcop:riods
A qualitative and quantitative comparison was performed between * Water Extent (WE) computed with method from [2]
the monthly values of indices as NDVI and fAPAR and the changes in * Monthly averages of WE & Vegetation Indicators (VIs): 3.0 | /)
the water extent .of the IVI.acc.heronls Reservoir (Sardinia, Italy), als.o in — NDVI (Normalized Difference Vegetation Index) 00{+ X Gt AVNEZS S e ,. | -
terms of fanomalles. The indices an.d the water extent werg derived — FAPAR (Fraction of Absorbed Photosynthetically Active Radiation) el y 47 y: = :
from Sentinel-2 data, and the analysis was performed for an eight-year — VIS&WE = 0.5(VI + WE) 3.0 3
D vegetation and reservlr water extent chnamics mproves the X '“HHHHHHHHHHHH!!IHHHHHHHHHHHHHﬂHHHHHHHHHHHﬂﬂHHHHHHHHHHHHHHHHHHHHHUHHHHHUHHHHHHHHHHHHHHHHHHHHHHHMMm

— $ - 50%
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the satellite data only, the analysis has the potential to be replicated — X, = average value of X for month t . Dry months: 59 over 96, Drought months: 28 over 96
elsewhere in the World, including data scarce environments. — X}, 0 = long-term mean and stdev of X for month ¢t e Anomalies: lowest values in 2017 and 2024 (stronger drought conditions)
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Main goals Dry periods definition 7 _ 7 _ "I . I _ ] _ i ...
| Levels of Combined Drought Indicator (CDI, [3]): I I H I I I 60% j  60%
* Assess effects of dry periods and drought events on water bodies ., ; i i | H 20 s I - I ] I B .
and natural vegetation * “No drought * “Recovery” WE APAR  APARSWE  NDVI  NDVISWE WE APAR  TAPARSWE  NDVI  NDVISWE 0%
| | | e “Watch” e “Temporal soil moisture recovery” « A,P > negative anomalies consistently detect dry = Recall W Accuracy W Presision W Fscore |00
. Investlg.ate connection !ogtween the Water E?<tent dynar.mCS of 3+ “Warning” + “Temporal vegetation recovery” and drought months o ) o
reservoir and the condition of the surrounding vegetation using e “Alort” « R - slight underestimation of dry and drought months 2 Bme B = 80%
only remote sensing data _ _ e Combinations VIS&WE improve all scores for dry é H I HI H I H HI H I -60%
. . . f (CDI level) = fraction of the territory labeled by the level months in comparison with WE and VIs and significantly " 40%
 Set up analysis for water basins where direct measurements of , , _ . WE fAPAR  fAPAR&WE  NDVI  NDVI&WE
E1 s dearee are not available The monthisdry if f(Watch) + 2f(Warning) + 3f (Alert) > 0.6 improve P for drought months
b des ' The month is under drought if f(Alert) > 0.05 * Relaxing the threshold on anomalies from -1 to -0.5 improves sensitivity to drought and the overall performance

Study area Scores for WE and VIs dynamics analysis WE-VIs directional agreement assessment
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Lag between VI and WE (months)
TP . 4 = TPHTN
* Recall R=_—— Accuracy = « FDs analysis shows vegetation changes often precede shifts in WE =
. Precision P — —TIF . Fscore F —2FR vegetation reacts early to drought stress or climatic cues
TP+FP P+R
Maccheronis Reservoir on the Posada River in Sardinia, Italy: First Differences (FDs) of WE and VIs CO“C'USIOHS & Discussion
e Maximum lake extent: ~3.75 km?2 e FD(X,) = X, — X,_; - Combining VIs and WE offers an improved tool for detecting dry and drought conditions
* Water capacity: ~39.5 Mm? » VI changes tend to lead WE directionally, suggesting vegetation may signal drought
e Area for vegetation analysis: ~1300 km? * Compute 4, where: onset earlier
Land cover (by Corine LandCover 2018 [1]): - TP =#months with FD(VI;) < 0and FD(WE¢1144) <O . High percentage of dry/drought months and uncertainties related to the human
* Agricultural areas: 35% (~455 km?) - TN =# months with FD(VI,) > 0 and FD(WE;444) > 0 activities may affect the performance; threshold adjustment was considered

* Forests: 16% (~210 km?)

. Wi : - - : : « The study can be performed over water basins where direct measurements of water
« Scrub and herbaceous vegetation: 38% (~490 km?) High A = agreement in VIs and WE behavior with possible time lag Y P

filling degree are not available
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