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Performance of Sentinel-2 NDVI for assessing the relationship between vegetation and soil
moisture under extreme drought conditions
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'Introduction Firs!
* Initial indications are that the enhanced spatial and
spectral resolution of Sentinel-2 MS| would allow for

better assessment of vegetation condition, and
consequently improved application in conditions of
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Exceptional
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- Mediterranean Freshwater Warm Semi-Arid Warm Semi-Arid Warm Semi-Arid

Scrub (69%  Meadow Marsh = Grass (14%  Grass (44%  Grass (29% =
drought. cover)  (T7%cover) . Cover) ~  Cover) |  Cover) f;f -4 - 0.7
s e s s g 0. .

a - 0.6
Although NDVI and other indices are well established . Generaly B & L'l £ i ] N
methods in drought monitoring, little research has  wettestsite, but bfteer;grr:‘r'l]ye‘l’ve; gAveg?%f)%flrms§Jointdriest sites on average, only in- E 02 - L 05 3 J\ om0
examined the suitability of Sentinel-2 (S2). While the 5 = extremelydry oo noyrm';y'g N K moderate drought " - ________ B \We oo W s .
Utl|lty of Landsat-8 (LS8) NDVI in revealing local scale . relative to normalé é 3 ,,/, """" - 0% Merced‘Wet'and_EnV'fonment' Feb 2016 Sept 2016
plant-soil dynamics has been explored, challenges S 0.15 - /\ e

* around resolution have emerged.

Landsat-8 Sentinel-2
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: L L © NDVI data produced from ESA remote sensing data (Sentinel-2 MSI) =
10m NlR 4X20m NlR 30m N|R Soil M (10cm) S2Band 8 S2Band 5 ----S2Band 6 S2Band 7 S2 Band 8A — LS8 . T ‘ X : .,
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Visible & NIR - 10m _:' e l ....................... l ....................... e l _______________________
Visible & NIR - 30m + o ~ Supervised  Supervised ~ Supervised

4x20m Narrow NIR y o MLGRL i WG o R MEGREE
- Classification  Classification ~ Classification

if:"\ The principal aim of this study was to determinethe | ¥ Ve """ e tlat'on """""" Ve """ elt at|on """"" P Vee{ation """"""
- extent to which S2 NDVI time series reflects soll > gb il > gb it 5 gb ot
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- Results
Fallbrook Merced ~ LasCruces  FordDrylLake  DesertCentre |= A

5 i - * No significant correlations between Landsat-8 NDVI and measured soil moisture
b T T T O T —— TR | were found.

§2 s2 - 82 | SNS2 I - 82 g2 |
| LS8 532 (BS); PCA) LS8 gsz (Ba)g PCA) LS8 ;sz (BB); (PCA) LS8 532 (58)5 (PCA) LS8 = e High significant correlations were present between moisture at depths of <30cm and
5 5 ? 5 5 5 ' | 5 Sentinel-2 NDV| at three sites (Merced, Fallbrook & Ford Dry Lake).

s

.................................................................................................

........................ ~ * No significant correlations between Sentinel-2 NDVI and soil moisture at two sites
(Desert Centre & Las Cruces).

S Ui | | E | | | ¥ * These sites were characterised by much lower vegetation cover - suggesting a

On the basis of exposure to drought over the study | Mean NDVI  Mean NDVI S0 ACTRD e " minimum cover threshold of = 30-40% is required for NDVI values to report
period (Jul 2015-Mar 2017), availability of cloud-free = B S | 0 65 019 028 -010 S8  significant correlations with soil moisture.

imagery and measured soil moisture, five sites in

South-Western United States were selected. These TAANEENE Y D AN T S Ve
sites, normally dry to arid, were classified as beingin | 072 -056 | * The principal component analysis (PCA) shows that at all sites of significant positive

various states of drought, but in general this - BB moisture/NDVI correlations, the linear combination of the red-edge bands produced &
represented extension and recession of a significant “ .\ stronger correlations than the poorer spectral, but higher spatial resolution band.

| drought event. W R~ Y T S B ~ |« NDVI calculated using the higher spatial resolution bands may therefore be of
| ~ Principal Component | 5 5 | 5 | | g | 5 | | vy greater use in this context than the higher spatial resolution band.

~ Asecondary focus of the study therefore was the - NQIYSS 7
performance of S2 NDVI under extreme conditions. As | B N R | Correlations between S2 (10m NIR), S2 PCA of 4x20m NIR and LS8

g . These results suggest high potential for the application of Sentinel-2 NDVI in drought | =
monitoring, even in extreme environments, thus allowing us to further our &
understanding of local scale plant-soil dynamics.

Blue highlights indicate Steiger correlation comparison significance
* denotes correlation 95% significance

Steiger Correlation
Comparison
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