
LIFE Newlife4drylands PROJECT
April , 18 th 2023 Cristina Tarantino

Earth Observation Group
Bari, Italy



NEWLIFE4DRYLANDS AB+NETWORKING MEETING, 2 MARCH 2022

CURRENT STATUS

- PREPARATORY PROJECT

EXTENDED TO 

30 JUNE 2024

Establish an approach for mid and long-term monitoring 

of degradation status and restoration effectiveness

through remote sensing techniques

Improve vegetation cover and productivity through Nature 

Based Solutions in degraded or vulnerable areas where

degradation processes are undergoing



▪ The 6 study sites represent a wide variety of typical ecosystems in the Mediterranean 

landscape as drylands, coastal or mountainous, with high or low extension, threatened 

from different pressures causing LD 

▪ The analysis by RS data doesn’t result site-dependent but specific for Mediterranean 

ecosystems identifying guidelines for the monitoring of their Land Degradation status 



ACTION A2: METHODOLOGY CORE

A3

4

5 ACTIONS:   

➢ A1: Characterization, main pressures and threads framework for each site 

➢ A2: Extraction of indices/indicators from remote sensing data for assessing land degradation status

➢ A3: Monitoring Model for the assessment of NBS effectiveness

➢ A4: Long-Term Monitoring for restoration cases already started within previous projects and Restoration
Plan with NBS for Alta Murgia site (southern Italy)

➢ A5: Definition of a good practices protocol for the assessment of NBS effectiveness

A2A1

A5

A4



Main challenges addressed:

▪ Trying to work at a local scale 

(free available products, e.g., Copernicus services at a pan-European scale results poorly reliable) 

→ to meet the needs of local decision-makers

▪ do not searching for new methodologies

→ decline on a local scale those well known in literature;

▪ using free available open satellite data as much as possible. 



FREE-AVAILABLE SATELLITE DATA SPECTRAL BANDS



SATELLITE REMOTE SENSING CAN GIVE GREAT CONTRIBUTIONS
TO LAND DEGRADATION MONITORING

Remote Sensing is based on the extraction of information acquired at a certain distance analysing the reflected or emitted 

electromagnetic radiation from a target (interaction radiation-matter)

Potentialities: 

1) collecting the signal from the investigated target within a wide range of wavelengths, not only in the visible spectrum, highlighting properties 

of matter invisible to the human eye

2) acquiring repeated series imagery of the same scene in order to capture changes over time: observations allow for past, present and near-real-

time monitoring of Earth processes 

3) analysing phenomena at different spatial scales of detail and investigating wide areas (rather than expensive in-situ exploration) seven 

inaccessible or  difficult to reach

RS can see no more than human eyes but rather better through integration of 

spatial, temporal and spectral information. 
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SPECTRAL RESPONSE OF DIFFERENT TARGET

Reflectance spectrum

for 5 different soils: 

(a) Predominance of organic matter

(b) Traces of different minerals

(c) Traces of iron

(d) Traces of organic matter

(e) Mainly iron

Reflectance spectrum

for water with clorophyll and sediments:

(a) Oceanic water

(b) Torbid water

(c) Water with clorophyll

The different reflectance response can be used to differentiate different targets



EXTRACTION OF INFORMATION FROM REMOTE SENSED
DATA: COMBINATION OF SPECTRAL AND TEMPORAL DOMAIN

Extraction of the phenologic profile from the temporal profile of an NDVI time series









MATCHING OF EACH SELECTED INDEX/INDICATOR WITH 

THE DEGRADATION PROCESSES IN EACH PILOT SITE



MATCHING OF EACH SELECTED INDEX/INDICATOR WITH 

THE DEGRADATION PROCESSES IN EACH PILOT SITE



SDG 15.3.1: “proportion of  land that is degraded over total land area”

The sub-indicators and their associated metrics (in parentheses) useful for SDG 15.3.1:

1. Trend in Land cover (assessed as land cover change)  

→ Action: list of land cover classes  (taxonomy: according to FAO-LCCS) 

→ Action: list of the main changes of interest (from-to transitions prone to degradation)

2. Trend in Land productivity (assessed as net primary productivity, NPP)

→ after implementation of indices as proxy

3. Trend in Carbon stocks (assessed as soil organic carbon, SOC)

→ measures on ground/any other

4. Extraction of Essential Variables (indices and indicators used as proxies):

→ further sub-indicators (local analysis based on pressures and threats)







1.Setting the baseline to determine 

the initial status of the sub-

indicators. 

2.Detecting and validating the type 

of change in each of the sub-

indicators per land unit (e.g., pixel, 

polygon). 

3.Deriving the indicator by summing 

all areas subject to “negative” 

change (i.e., degraded) and 

dividing by the total land area 

using “One Out, All Out” area-

based approach where if any of 

the sub-indicators is determined to 

show significant negative change, 

it is considered degraded.

SDG 15.3.1 sub-indicators integration criteria:

«one-out, all-out»



SDG 15.3.1
“proportion of  land that 
is degraded over total 
land area”

for each land unit (A1-A5)



✓ Analysis of pressures and threats causing land degradation in each site (supported by the expert-knowledge) (context-based approach)

✓ Spatial, temporal and spectral domain affect the choice of satellite data: 

❑ The spatial framework of the Area of Interest (AOI) and buffer area surrounding:

• Area > 50 ha (5 km buffer) → HR free available satellite data

• Area < 50 ha (1 km buffer) → VHR commercial satellite data

❑ The temporal framework (trigger events identification) :

• Long-term monitoring back before 2015 → Landsat data (30 m)

• Medium/short-term monitoring after 2015 → Sentinel-2 data (10-20 m)

❑ The spectral response: multi/hyper - spectral

❑ Combination of spectral and temporal domain (i.e., spectral indices time series)

❑ The working scale: local (site-scale)

✓ Analysis of free available satellite data and the compromises in their choice: long/mid-term vs. short-term monitoring, global vs. local 
scale, multi- vs. hyper- spectral investigation

✓ Reviewing of scientific and technical literature about identification of a list of well-known remote sensing indicators and spectral indices

✓ SDG 15.3.1 indicator computation, according to the United Nations Convention to Combat Desertification (UNCCD) guidelines: integration of 
further sub-indicators at a local scale for monitoring pressures and threats in each study area according to the “One Out, All Out” criteria.

What has been assessed up to now: 
Series of Guidelines

Guidelines are not site-specific solutions: 

conceived for whatever site for 

a local scale approach  



Gaps encountered Strenghts

Importance of the local analysis: 

• «Good Practice Guideline» for SDG 15.3.1 suggests

changes into cultivated land use is not degradation

but in Alta Murgia this is the main cause for 

biodiversity loss from natural grassland ecosytem

• Decision-makers need of VHR solutions



ALTA MURGIA RESULTS: 
GRASSLAND COVER TIME SERIES



Grassland has higher productivity on the side of 
the highlands that look towards Adriatic Sea, while 

central plateau is less productive.

ALTA MURGIA RESULTS: 

GRASSLAND PRIMARY 
PRODUCTIVITY

GRASSLAND BURN SEVERITY



ALTA MURGIA RESULTS: 

SOC 
SOILGRIDS at 250 m for 2016 



ALTA MURGIA: CLIMATIC ANALYSIS

STANDARDIZED PRECIPITATION EVAPOTRANSPIRATION INDEX (SPEI)
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Station 32 22% values <  -1

30% values<  -0.5
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Station 87 18% values < -1

30% values < -0.5
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Station 430 17.5% values < -1

33% values < -0.5

- Station 32 

Minervino    Murge (BT) 

502 m a.s.l.

- Station 87 

Masseria  Modesti (BA)

501 m a.s.l.

- Station 430 

Mercadante (BA) 

395 m a.s.l.



PALO LAZIALE RESULTS: 
LAND COVER MAPPING

January 2021

Pleiades image (2 m)



NESTOS: LAND COVER MAPPING

Sentinel-2: September 2nd, 2021
RGB: Red-NIR-Blue



NESTOS:  Soil Salinity index

2021

𝑆𝐼 =
𝐺𝑟𝑒𝑒𝑛 ∗ 𝑅𝑒𝑑

𝐵𝑙𝑢𝑒
June 9th, 2021

WATER COVER PRESENCE
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Indicators identified will be useful for the monitoring of the effectiveness of NBS recovery :

1) In the medium/long term for those actions already applied in the framework of 
previous LIFE project 

2) In the short term for those actions will be applied during NewLife4Drylands

-> Alta Murgia

NBS effectiveness



ALTA MURGIA….ON SITE



ALTA MURGIA….FROM SPACE

National Park from 2004

«Alta Murgia» Protected Area

Strong interaction with:

• local decision makers: National Park

• Socio-economic actors: network of 

“park-friendly” farms available to 

collaborate with good practises



Typical Mediterranean agro-pastoral landscape with millennial land-use history mainly occupied by semi-natural 
rocky dry grasslands, traditionally used as extensive pastures, while forest vegetation consists only of residual 

patches of downy oak (Quercus pubescens s.l.) woodlands and Aleppo pine (Pinus halepensis) plantations.



PICTURES FROM 

ALTA MURGIA



PICTURES FROM 

ALTA MURGIA



SEMI-NATURAL GRASSLANDS IN ALTA MURGIA



PRESSURES ON SEMI-NATURAL GRASSLANDS IN ALTA MURGIA



NBS RESTORATION EXPERIMENT IN ALTA MURGIA

▪ Previous experiments on grasslands but not in the Mediterranean 

(LIFE18 NAT/IT/000803 LIFE DRYLANDS or LIFE10 NAT/IT/000243 LIFE MAGREDI GRASSLANDS)

▪ Little experience and references were found on the restoration of xeric semi-
natural grasslands in Mediterranean environment. This is especially truth for the 
sub-Mediterranean xeric grassland in Alta Murgia, subject to stonecutting and 
rock graining

▪ Indirect restoration techniques will be tested (limited budget available), through 
the setting up of several experimental and control plots



GRASSLAND RESTORATION

Plowed field

Fallow field

Two series of 
20x10m plots

Assessing constraints:

▪ Small surface

▪ Short time

▪ Handwork management



GRASSLAND RESTORATION

Plowed field

Fallow field

Combinations of:

▪ Sod cutting or turf stripping

▪ Seed sowing

▪ Hay transfer + jute net

▪ Chamaephyte sowing

Combinations of:

▪ Topsoil inversion + soil pressing

▪ Seed sowing

▪ Hay transfer + jute net

Planning protocols:



PAPERS PUBLISHED



THANKS FOR YOUR ATTENTION
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