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Note del presentatore
Note di presentazione
OBJECTIVES

Provide a knowledge base on monitoring activities concerning the identification of degradation processes and subsequent restoration practices

Summarise the complexity and the large number of variables

Support the decision-making process in restoration activities

Use in combination with the protocol



OBIETTIVI

Fornire una base di conoscenza sulle attivita di
monitoraggio riguardanti l'identificazione dei
processi di degrado e le successive pratiche di
ripristino

Riassumere la complessita e I'elevato numero di
variabili

Supportare il processo decisionale nelle attivita di
restauro

Da utilizzare in combinazione con il protocollo
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MATCHING OF EACH SELECTED INDEX/INDICATOR WITH

THE DEGRADATION PROCESSES IN EACH PILOT SITE
N Degradation rcesss

Decline in vegetation Decline in

Type Acronym Description mlzzi?f'kgs;n Aridification Forest fires im Overgrazing Soil salinization Sl ar;g:;:;:arrer :2’;?:::;’; cammu.m ty vegeu'rﬁon Habitat loss n :::::;:;Zes . Trees ent
functioning cover/biomass
NDVI Normalized Difference Vegetation Index X X X X X X X X
GHDWI Green Normalized Difference Vegetation Index X X X X X X X X
MSAVI, Modified Soil-Adjusted Vegetation Index X X X X X X X X
0SAVI Optimized Soil-Adjusted Vegetation Index X X X X X X X X
NDRE Normalized Difference RedEdge X X X X X X
ARVI Atmospherically Resistant Vegetation Index X X X X X X
EVI; Enhanced Vegetation Index 2 X X X X X X
REP FRedEdge Fosition X X X X X
NBR Normalized Burn Ratio X
NBR, Normalized Burn Ratip 2 X
NDWI, Normalized Difference Water Index 1 X X X
Water Indices NDWI, Normalized Difference Water Index 2 X X
MNDWI Modified Normalized Difference Water Index X
NDSI Normalized Difference Soil Index X X X X X X
Soil Indices MDBSI Naormalized Difference Bare Soil Index X X X X X X
Bl Bare Index X X X X X X
88, Soil Salinity Index-1 X X X
Soil Salinity 551 Sm:f Safr:nr:!]z Index-2 X X X
Indices 551, Son'. ngrnrnz Index-3 X X X
Sl Salinity Index X X X
SASI Soil Adjusted Salinity Index X X X X
NDDI Normalized Difference Drought index X X X X X X
DSl Desertification Soil Index X X X X X X

&= eyt BOSO
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Type Acronym

NDVI

GNDVI

M3AV,

NDRE

REP

NER,

& \owl fedDrylands
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INSIGHT OF SELECTED REMOTE SENSING INDICATORS

Description

MNormalized Differance Vegetation
Index

(Green Nermalized Difference
Vegetation Index

Modified Soil-Adjusted Vegetation
Index

Optimized Sail-Adjustad Vegetstion
Index

lormalized Difference RedEdge

Atmospherically Resistant Vegetation
Index

Enhanced Vegetation Index 2

RedEdge Position

Normalized Burn Ratio

Mormalized Burn Ratio 2

List of Indices/Indicators from Remote Sensed (RS) data useful for assessing soil degradation/desertification status in the NLADL study sites

Generic Formula

R!ﬂ' R‘IN
Rw + R

Ryw = Rag
Rym + Regy

2Ry +1- (2 +1)° - 8(Ryw — Rind

2
Ry — R
1+ 016)————
( )Rw +R+ 016
Ry = B
Ry + By

Ry = [R(.m - (R\:il ‘Rnnﬂ
Ry + [Rin - (R —Rtml)l

R!NNI - Rl’l'ﬂl

—
Ry + 2R +1

(RB?EI +R780

)—mo
2
705435

R740+R700

Rya — B
Ry + Ry

R'I(M' - RMH'
R'I«'!' + RMH'

Formula by Sentinel-2 bands

Reference Application By RS data

NIR - Red
NIR +Red

Rouse etal. (1974);
Zarco-Tejada etal.
(2001

NIR - Green
NIR +Green

24 NIR+1- /(¢ NIR+1)*— B+ (NIR - Red)
2
NIR-Red
VIR +Red+ 0.16

(1+0.16)

NIRy gy — RedEdgel
NIRyrme + RedEdgel

NIR - [Red - (Blug - Red)]
NIR +[Red - (Blue— Red)]

NIR-Red
“NIR+24Red +1

Red tREdEdgez
(Efdga)—ﬁedﬁdge]

RedEdge2+RedEdgel

703435

IR s — SWIRZ
VIR oy + SWIRZ

SWIR1- 5WIR2
SWIR1+ 5WIR2

Gitelson et al. (1996)

Qi etal. (1995)

Rondeaux et al.
{1996)

Zhang etal. (2018)  presence and activity of
green vegetation

Bannari et al. (1995)

Yes

liang et al. (2008)

Main et al. (2011)

Key et al. (2002)

Key =t 1. (2002) Burned areas detection

Degradation Processes in
NLADL study sites

Decline in Biodiversity:
Decline in Biomass;
Decline in vegetation
community functiening;
Decline in vegetation cover

Forest fires

By CNR-IA

Yes



NDWI,

Water Indices NDWI,

MNDWI

NDSI

Soil Indices NDBSI

581,

Sl

Soil Salinity Indices S5l

Sl

SASI

NDDI

DSl

NewLifedDr
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Normalized Difference Water Index 1

Normalized Difference Water Index 2

Madified Normalized Difference Water
Index

Normalized Difference Soil Index

Normalized Differenca Bare Soil Index

Bare Index

Soil Salinity Index-1

Soil Salinity Index-2

Soil Salinity Index-3

Salinity Index

Soil Adjusted Salinity Index

MNormalized Difference Drought Index

Desertification Soil Index

Rﬂ:[l - RZL{I
R+ R

R:i:fl - R{L{I
Rsso+ Ruw

R“l'f’l - R:ﬂf_l
Rugsn + Rss

LT R T I
Rygs + Rago + 0.001

(Ragz + Riga) — (Ran + Ras)
(Rygso + Ripa) + (Rago + Rusa)

\Rlsznsnn\ * Ryganson

2% Rysp.001 (R saces0r*R 70900

\Rtlsanwm + Ris20600)

Risan.590] * Risansroy
Rusosi

Rlsanssol
100 = R¥pugp5n;

NDVI - NDWI,
NDVI+NDWI,

R“l‘ﬂ - R“M
Ry — Ry +0.2

ooeo

NIR —SWIR2
NIR +5WIRZ2

Green— NIR
Green+ NIR

Green— SWIRZ
Green+ SWIRZ

SWIR1 — Green
SWIR1 + Green

SWIR1 — NIRnarrow
SWIR1+ NIRnarrow + 0.001

(SWIR1 + Red) — (NIR+ Elue)
(SWIRL + Red) + (VIR + Blue)

VGreens Red

2« Green-(Red+NIR)

o Red” + Green®

Green= Red
Blue

Red
100+« Blue~

SWIR1 - Blue
SWIR1-SWIR2+0.2

Gao, 1996

McFeeters [1996)

¥u (2008)

Deng et al. {2015)

Chen etal. (2004)

Khan et al. (2001);
Yahiaoui et al. (2015)

Douaoui and
Lepinard (2010);
Yahiaoui et al. (2015)
Douaoui et al. [2006);
Yahiaoui et al. (2015)

Elhag et al. (2016)

Yahiaoui et al. (2015)

Gu et al. (2007);
Renza et al. {2010)

Wu etal. (2010)

water content of leaves

water content in water
bodies

identify areas where
soils are dominant

identification of degree
of soil salinization

assessing drought

highlight the higher
reflectance of
desertification soil as

Yes

Yes

Decline in vegetation

Hydrological modifications

Soil quality degradation

Soil Sali

Aridification

Yes

Yes



Expert-Based Connections

Acronym Description
NDVI Nermalized Difference Vegetation Index
GNDVI Green Normalized Difference Vegetation Index
MSAVI, Modified Soit-Adjusted Vegetation Index
0SAVI Optimized Soil-Adjusted Vegetation Index
NDRE Nermalized Difference RedFdge
ARVI Atmospherically Resistant Vegetation Index
EVl, Enhanced Vegetation Index 2
REP RedEdge Position
NBR Normalized Bum Ratio
NBR; Normalized Bum Ratio 2
NDWI, Normalized Difference Water index 1
NDWI; Normalized Difference Water Index 2
MNDWI Modified Normaiized Difference Water Index
NDSI Normalized Difference Soil index
NDBSI Normalized Difference Bare Soil Index
Bl Bare Index
58, Sail Salinity Index-1
581, Soil Salinity Index-2
551, Sail Salinity Index-3
Sl Salinity Index
SASI Soil Adjusted Saiinity Index
NDDI Normalized Difference Drought Index
Dsl Desertification Soil Index

Landscape
modification

e
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Note del presentatore
Note di presentazione
Semantical and logical + numerical


Features

Identification of the Land
Degradation Processes

o
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Expert Based selection of
Indicator

instructions to calculate with
Sentinel 2 - integrated EO
Browser

Guided procedure to the assessment

of trend and status through selected w
° . \./
and ad-hoc remote sensing and in- &/

situ indicators

Nature-Based Solutions that fits

with the selected degradation
process can be selected and

further monitored

InSitu and other indicators for Grounc
©  Rech

InSitu and other indicators for Groundwater Recharge
detection and monitoring:

Climate time-series

Land surface temperature
Evapotiaspiration
Surface hydrology

Water table

Other Indlcator

SDG 11.3.1 "rato of land consumption rate to
population growth rate’

Land Gonsumption
- Rate Population Growth Rate

ESA(1) Environmentally Sensitive Areas to
Desertification (Index)

Soll Quality Index (SQI)

Climate Quality Index (CQI)

Go Back 1 the salactod Degradation Process

Degradation Process
Remote Sensing Indices

GNDVI - Green Normalized Difference Vegetation
Index

This index can be used to monitor the presence and

activity of green vegetation. In particular is a
vegetation Index for estimating photo synthetic

activity and is a commonly used vegetation index to

determine water and nitrogen uptake into the plant
canopy.

The values given by this index also vary between -1
and 1. Values between -1 and 0 are associated with

the presence of water or bare soll. This Index Is mainly

used in the Intermediate and final stage of the crop
cyele.

How is it caleulated?

The GNDVI Is the green vegetation index that uses
near infrared (NIR) and green band (GREEN) of the
electromagnetic spectrum.

Generic Formula (R s the reflectance at the
wavelengths (nm) denoted by the subscripts):

Rogo — Rsso
R0 + Rsso

©  Functional Restoration

Functional Restoration

Ecosystem restoration is direly needed as
biodiversity is declining at an alarming rate.
Ecosystem restoration is the process of
reversing degradation, to regain the ecological
functionality in order to improve the productivity
and capacity of ecosystems to meet the needs
of society. This can be done by allowing the
natural regeneration of overexploited
ecosystems or by active supporting the
restoration by planting and fostering species on

g (@]




BI - Bare Index NDRE - Normalized Difference
i RedEdge

Bare Index or Bare Soil Index (BSI) are a numerical indicators that comidines blue, red. near infrared and short wave infrared spectral bands to

capture soil variations. These spectral bands are rather usad in & normalized manner than their simple formulz. The short wave infrared and the red

spectral bands are used to quantify the soil minerzl composition, while the blus and the near infrared spectral bands are used w0 enhance the

presence of vegetation Normalized difference red edge index (NDRE) is a method of measuring the amount of chlorophyll in the plants. The best timing to apply NDRE is mid-to-late
growing season when the plants are mature and ready to be harvested. At this point, other indices would be less effective to use.

NDRE Normalized Difference Red Edge

Itis represented by a certain value calculated using a combination of a Near-InfraRed (NIR) band and the RedEdge range between visible Red and NIR

Generic Formula (R is the reflectance at the wavelengths (nm) denoted by the subscripts):

Rgeo — R700

) . Rgeo + R700

E
Formula by Sentinel-2 bands:

NIRy qrrow — RedEdgel
NIRparrow + RedEdgel

‘ :

B w Since chlorophyll is crucial to the process of photosynthesis, its quantity is an impertant indicator of the plant's health. On EOSDA Crop Monitoring, we're using a
standard scale of -1 to 1 for the NDRE index_ It's important to know how to correctly interpret the values:
= -1to 0.2 indicate bare soil or a developing crop:
= (.2 to 0.6 can be interpreted as either an unhealthy plant or a crop that is not mature yet;
= 0.6to 1are good values indicating healthy, mature, ripening crops

= E

B £

Generic Formula (R is the refleclance al the wavelengths (nm) denaled by the subscripts):

(150 + Kg7p) — (Rggp + Rasp)

(R1g50+ Rg7n) + (Bgop + Raso)

Formula by Senlinel-2 bands:

(SWIR1 + Red) — (NIR + Blue)
(SWIR1 + Red) + (NIR + Blue)

source: EOS Data Analytics

References
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= Zhang, K, Ge, X, Shen, P, Li. W., Liu, X., Cao, Q., ... & Tian, Y. {2019). Predicting rice grain yield based on dynamic changes in vegetation indexes during early to mid-growth stages.
Remoate sensing, 11(4), 387.
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