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e Setting the stage ....
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Needs and requirements for integrated
approach(es) for land degradation
assessment .... in

Special Issue in LD&D : April 2011
15t UNCCD CST Special Scientific Conference
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Decision maker needs:

to design policies & where and how to allocate resources, based on priorities

» Clear definition of what (impact) to monitor
v’ E.g. persistent reduction or loss of biological/biomass productivity
» Clear, ‘simple’ and timely information, economically justified

v’ Requires integration of environmental and socio-economic aspects




e Stratified Integration of data ....




Stratified Integration
of global remote sensing datasets

and contextual local data
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Analysis of converging evidence of change
to indicate areas which are in problems by
showing a decreased capacity to continue
to produce ecosystem services ...




e Remote Sensing data ....




Global variables / Indicators — satellite earth observation
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* Using remote sensing time-series ....
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Phenology and

Productive Variables (yearly)

From vegetation index timeseries (NDVI, FAPAR)

NOAA GIMMS 3G NDVI
1982-2010 ( ) SPOT VGT NDVI

1998-2013 (

* Seasonal Sum NDVI

* Annual Sum NDVI
Annual Cyclic Production
Permanent Veg. Fraction
Start of Season
Season length
Max of Season
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PHENOLO

Decomposing the yearly NDVI/FAPAR
curve into a number of yearly
phenological and productivity
variables showing land system
dynamics

Method based on

Reed, B., Brown, J.F., Vanderzee, D., Loveland, T.R.,
Merchant, J.W., Ohlen, D.O., 1994. Measuring phenological
variability from satellite imagery. Journal of Vegetation
Science 5: 703-714.

and adapted/changed for global automated application
in lvits et al., 2012

Phenology and Productive Variables (yearly)

v

2 X ok
* *
* *

European
Commission

=D

Joint

) 6

Savitzky Golay filter:

[ Reference time-series ]

interpolation savgol (N Iilflt‘f,: rzight’ degree)
to days 13 -
<~—— Nright: 25
degree of polynomial: 4 H
~

i i H
1999 2000 2001
_~
= ) e ) e e
/ I T Reference time-series | 7 Reference time-series [ ';
1 1 of vegetation index | f of vegetation index | f
. )

].9.99

[

Lo (365 — SLE1999) + (365 — SLE 2000) + (365 — SLE 2001) ]

3

/ LL L L L L

I'LTL\ Calculation of integrals,

7 ; : : : p dates and vegetation index
values \

J > LN\
productivity indicators
1999 2000 2001 h Jah. ! pec
- Reference Forward Backward
time-series Moving Average Moving Average




Phenology and Productive Variables (yearly)

PHENOLO
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15 years
SPOT 1km
based

Phenology and

Productive Variables (yearly)

From vegetation index timeseries (NDVI, FAPAR)

NOAA GIMMS 3G NDVI
1982-2010 ( ) SPOT VGT NDVI

1998-2013

(

* Seasonal Sum NDVI

* Annual Sum NDVI
Annual Cyclic Production
Permanent Veg. Fraction
Start of Season
Season length

Long term CHANGE Map

Max of Season

Ecosystem Functional
— S— Types Stratification

5 years SPOT
- 1km 2008-2013

| Current STATUS Map:
Local Scaling




- decreasing

[ early signs of decline
[ | stable, but stressed
[ stable, not stressed

I increasing
©JRC, 2014 _jl_._a nd system productive capacity dynamics (1999-2013) |

1y

Based on annual/seasonal growing period NDVI sum

- long term tendency (1999-2013)

- current performance (2008-2013)

540 observations on +- 150 Million points on land (1km SPOT data)




- decreasing

[T early signs of decline
[ | stable, but stressed
|| stable, not stressed

- increasing Cherlet M., lvits E., Sommer S., T6th G., Jones A., Montanarella L., Belward A., 2013.
Land-Productivity Dynamics in Europe. Towards Valuation of Land Degradation in the EU.
http://wad.jrc.ec.europa.eu/data/EPreports/LPDIinEU_final no-numbers.pdf
(accessed 17.12.2014)
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LCC to cropland
12000

10000

8000 | et ®
6000 ® .
4000

2000 ®

0 1 2 3 4 5 LPD 6

Areas with land cover change between 2000 and From tree cover broadleaved
2010. Area extents are exaggerated in order to be

visible at presented scale. deciduous

5000.0 R?=0.7176
4000.0

30000 [ ® .
2000.0
1000.0 L

0.0
0 1 2 3 4 5 LPDe6

300

250

Land Cover Change to agriculture e
150 | T

100

Based on ESA Land Cover CCl 50 R e .
(ESA-3epochas) Join 0




FaPAR and SPEI
correlation (R values)
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Climate effect on biomass productivity changes:

Correlation between FaPAR and SPEI
(1982-2010)

AVHRR GIMMS3g time-series (1982-2011)
lvits et al. / Remote Sensing (2014)
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Assessment of negative anomalies:

Spatial: where (agriculture?)

Timing: when (within growing season?)
Duration: how long

Frequency: how many times

Severity: how strong




e COPERNICUS EO User Products ....
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— Opernicus

Sentinel 1 — SAR imaging
All weather, day/night applications, interferometry

Sentinel 2 — Multispectral imaging
Land applications: urban, forest, agriculture,..
Continuity of LANDSAT, SPOT, ...

Sentinel 3 — Ocean and global land monitoring :
ocean color, vegetation, sea/land surface temperature,
altimetry

Sentinel 4 — Geostationary atmospheric
Atmospheric composition monitoring,
trans-boundary pollution

Sentinel 5 — Low-orbit atmospheric
Atmospheric composition monitoring
(S5 Precursor launch in 2014) 2014, 2019+




OPErNICUS
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COPERNICUS Core Services —

Services monitoring Earth systems

Atmosphere

Climate
Change

Emergency




Data Policy 2 OPErICUS
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Value added of an Operational Core Services

Long term and reliable provision of
products and services for
downstream applications

Delivery of fully validated products
and services

COPERNICUS: a public good.

e free and open access

(Security restrictions may apply)
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Products
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Land Service - Global

Leaf Area Index
Fraction of PAR
Fraction of COVER
Vegetation Index

Vegetation Productivity

BiOphySical Variables Vegetation Condition
Dry Matter Productivity

Burned Area

> Water
Water Bodies
Soil Water Index

> Energy
Surface Reflectance
Surface Albedo

Surface Temperature
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OPErNICUs

Global Land Service
Portfolio

Variable Temporal Temporal Spatial Spatial Sensor Timeliness
Coverage resolution | coverage | resolution

* LAI/FAPAR/FCover 1999 —present 10 days Global 1km SPOT/VGT 3 days
* Npviyvci/vpi 1999 — present 10 days Global 1km SPOT/VGT 3 days
Dry Matter
Productivity 2009 — present 10 days Global 1km SPOT/VGT 3 days
* Burnt Area 1998 — present 1day Global 1km SPOT/VGT 3 days
TOC Reflectance 2013 — present 10 days Global 1km SPOT/VGT 3 days
k Surface Albedo 1999 — present 10 days Global 1km SPOT/VGT 3 days
STl 2009 - present 1 hour Global 0.05° 2 Geo 1 day
Temperature
%k Soil Water Index 2007 - present 1day Global 0.1° ";’\es?,fr/ 1day

*k Water bodies 1999 — present 10 days Global* 1km SPOT/VGT 3 days
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: Mear real time Archive (3)
Product Variable A‘:Fenll*:it:: T I
Family (2) Sensor Status (1) Sensor t:z::::':::z
3 PROBA-W In development
Fraction of photosynthetically active radiation X
absorbed by the vegetation 2 PROBA-V In development
1 PROBA- Pre-operational SPOTANVGT 19949 - 2014
3 PROBA-W In development
) ) 2z PROBA-W In development
Fraction of green vegetation cover
1 PROBA-W Pre-operational SPOTAGT 19949 - 2014
0 SPOT/NGT 2009 - 2014
3 PROBA-W In development
) 2z PROBA-W In development
Leaf Area index
1 PROBA-V Pre-operational SPOTANGT 15949 - 2014
Vegetation 0 SPOT/NVGT 2009 - 2014
2 PROBA-V Pre-operational SPOT/AGT 2013 - 2014
MNormalized Difference Vegetation Index 1 SPOTAGT 19949 - 2014
0 SPOTNGT 1998 - 2014
Vegetation Condition Index 1 PROBA-V Demonstration SPOTANGT 2013 - 2014
) o 1 PROBA-W Demonstration SPOTAGT 2013 — 2014
Vegetation Productivity Index
0 SPOT/AGT 1998 - 2014
o 1 PROBA-V Demonstration SPOTANGT 2009 - 2014
Dry Matter Productivity
0 SPOTNGT 1998 - 2014
1 PROBA-V In development SPOTNGT 1998 - 2014
Burnt Area
0 SPOTNGT 2009 - 2014
Land Surface Temperature 1 Geostationary _ Geostationary 2009 - 2014
Energy Top Of Canopy Reflectance 1 PROBA-W In development SPOTANGT 2013 - 2014
budget 1 PROBA-V In development SPOT/NVGT 1999 - 2014
Surface Albedo
0 SPOT/NVGT 2009 - 2014
) 3 ASCAT A+B In development
Soil Water Index
2 ASCAT ASCAT 2007 - 2014
Water 2 PROBA- In development
Water Bodies 1 PROBA-W In development SPOTAGT 194949 - 2014
0 SPOT/ANGT 1999 - 2014




Global Surface Water layer: 30 years change
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Nanchang Lake 1984-1994
Landsat archive, processing: Google Earth Engine JRC-Google, 2015



Global Surface Water layer: 30 years change
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Nanchang Lake 1995-2004
Landsat archive, processing: Google Earth Engine JRC-Google, 2015



Global Surface Water layer: 30 years change
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Nanchang Lake 2015-2014
Landsat archive, processing: Google Earth Engine JRC-Google, 2015



Global Surface Water layer: 30 years change
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Nanchang Lake 2014
Landsat archive, processing: Google Earth Engine JRC-Google, 2015



e Cost effectiveness and capacity ....

OPEIMICUS

The European Earth Observation Programme

MESA PROJECT




GDQFHCUS Global Land Service
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e To conclude ....



e Advantages:

— Global, continuous and frequent coverage

— Adapted resolutions

— Many bio-physical variables, proven quality available
— CHANGE DETECTION

— sets of bio-physical indicators

e Limitations:

— one data ‘group’ doesn’t tell full story — integrate societal data

e Need:

— Ensemble approaches
— Solid integration schemes
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