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Introduction

With the Diversiy Il project (http://www.diversity2.info/) ESA aims at contributing with EO based
methods to the strategic goals of the Convention on Biological Diversity (CBD), especially the
supportive goal E: Enhance implementation through participatory planning, knowledge management
and capacity building. Bedés the CBD and other interested parties, also the UN Convention to
Combat Desertification (UNCCD) is a major relevant and interested stakeholder and participating in
the User Requirement compilations. The specific aim of this project is to set up -dnasE®
monitoring scheme for assessmeutt status, changes and trends loibdiversity and ecosystem NPP
(Net Primary Productionjp global drylands using moderate resolution EO datee project is based

on Envisat MERIS data and comprises a period of anéigei 20022012.Figurel gives an overview

of the dry land sites which have been selected in the Diversity Il project.

Figurel: Distribution of global Diversity Il dry land sites

Scope of the Preliminary Booklet

This booklet presents NPP proxy and Rain Use Efficiency (RUE) status, change and trend maps for
study site 10, Southern Europe along with sonasib background information. The booklet is in a
preliminary stage and may be changed upon user request to include further or different results of the
analyses. The booklets can be downloadedhtip://www.diversity2.info/testsites/ppd!

However, the focus of the booklet is on the most significant and important results of the studies,
while complete documentations of methods, techniques and all results will be subject of the project
reports.The pregnted maps can be downloadeth FTHsee pagdOfor FTP acceks

Uptonow,onlys®Ol f t SR a[ S@St 2ySé¢ LINPRdAzOGA | NB &aK24y3s )
of NPP proxies and RUE. They will be supplemented with-tleweproducts which are currently
under development and aim to present the results in more abstract and synthesised ways.

The booklet serves not only to present methods and results in a compact way to users, but also to
elicit user feedback. At the end of the book({page30), a short questionnaire is included, aiming at
structuring the feedback along some general lines. However, for convenience we recommend to use
the ontline questionnaire omttp://www.diversity2.info/testsites/ppd/ug/.
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Overview of Test Site

The map inFigure2 presents an overview of the study site 12 in tBmuth Western part of Africa.

The map on the lefhand sideshows the GlobCover v. 2.3 2008ata, which were derived
(http://due.esrin.esa.int/globcover)) based onENVISAMERIS FEBOOm)reflectance data. The GlobCover
map shows rather dense vegetation in the northern part of the test site mainly consisting of
grassland mixing with open decidus forest. Towards the south the vegetation density follows a
decline in water availability becoming more and more sparse
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Figure2: Overview of test site 12, Southern Africa, showing land cover from the GlobCo088 2lataset on the lefthand
side and araridity index map on the righthand side derived from the CGIABSI global aridity data base

Towards theSouth-East a contrasting gradient can be observed with again increasing vegetation
density towards grassland mixedtivideciduous forestThis pattern is clearly following the aridity
index derived from the CGIAERSI global aridity data baggomer et. al, 2007, Zomer etl, 2008)
which isdepicted on the righthandside ofFigure2. The CGIARSI global aridity index is computed
as ratio of mean annual precipitation and mean annual potergiapotranspiration Note that
declining values indicate increasing aridity. The southericaf test site comprises aridity values
between0,025¢ 0,584 with the majority rangingoetween 0,025 and 0,1Following the CGIARSI
classification scheme this corresponds to Atligberarid)

Figure3 showsatwo climograpls of Northern and Southern Nailmia, respectively. Both climographs
exhibit a similar seasonal behavior, but also represent the by far higher humidity of the climhée in t
North, compared to the South


http://due.esrin.esa.int/globcover/
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Figure 3: Climographs of Windhoek (Northern Namibia) and Upington (Southern South Africg, sources:
http://www.windhoek.climatemps.com/graph.php, http://www.upington.climatemps.com/graph.php

Vegetation and Biophysical Time Series

The seasonal behaviour of the vegetation greenness and importeater related parameters are
shownin Figure 5Figure4 presents the locations of theme series data in atliagramsderived for
test site 12 of which time series for location 2 and 4 are presentefigure 5.

As NPP proxy the NOAA AVHRR GIMMS NiVigémd.nasa.gov/records/GCMD_GLCF_GIMMS Jweire
used, along with the corresponding rainfall hftp:/disc.sci.gsfc.nasa.gov/precipitation/documentation/
TRMM_README/TRMM_3B42_readme.shtrf@@Cl soil moisturentp://www.esa-soilmoisturecci.org) and MODIS
evapotranspiration Hitp:/modis.gsfc.nasa.gov/data/dataprod/dataproductgip?MOD_NUMBER=JL6time series
data. All these global data sets are available on the internet free of charge.

The two diagrams shown give an impression of both the spatial and the temporal variability of
rainfall and subsequently of soil moisture and vegieta MODIS eapotranspiration follows this
temporal pattern especially at location 4 that is much drier than location 2 further up in the North.

e e 2ove

Figure4: Locations of derived time series diagrams
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Figure5: Time series diagramfor locations9 and 12in Figure4




Underlying Data of the Generated Indicators

Based orENVISAMERSFR(Full Resolutionjlatawith a ground resolution of 300nall NPP proxies
presented hereand the indicators derived therefronoriginate from the fraction of absorbed
photosynthetically active radiation (FAPAR) computatording toGobron etal. 1999. The fAPAR
values are compiled on a-hieekly basis, resulting in time series data with 24igalper calendar
year.In addition, TRMM 3b42 rainfall data were used to relate the productivity data to precipitation.

Generation of NPP-Proxies

In a first step, phenological descriptors and periods are derived individually for each year, as shown
in Figure6. The diagram irFigure6 shows the temporal course of the NPP proxy ddiare NOAA
GIMMS NDVI) during ay&ars periods andhe subdivision into different seasonal periodghe
vegetation ear includes the full yearly vegetation cycle starting at the end of the preceding dry
season and ending at the end of the following degsong or in case of several green seasons during

a yearc at or before the begin of the (statistically) dominant green season. The vegetation year
length of a given year varies with possible shifts of the green season start time.

Thevegetation yearcan be subdivided into different periodgnited by definedstarting and ending

points in time. Thegrowing seasorincludes ascending (green segment of the curve) and descending
parts (brown part) andtarts once a selected greenness threshold is sugzhes the way from the

start of the vegetation year to the green peak. The brown part of the curve demarcates the
senescence perigdvhich ends again once a defined lower fAPAR threshold is passed. The thresholds
depend on the ranges between the fAPAR mimibefore and after the green peak, respectively, and

the peak fAPAR value. Here, 10 percent of these ranges added to the respective minima define the
thresholds. The ochre part of the vegetation curve constitutesithig seasos.

| Vegetation year |

Cyelic fraction

h

1200 . ' H == harmalized GIMMS NDVI

1000 = fscending values higher than

dryfwet threshold

= Descending values higher than
wet/dry threshold

= Dry season values below wet/
dry threshaold

Normalized GIMMS NDVI

® .
) ,\96' ,‘9@ & g o - o o o oy £ 5
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@ o o '’

Growing season

Figure6: Scheme of the extracted phenological descriptors and periods . Note: the actual NPP proxies are derived based
on MERIS fAPAR

For the above described phenological periods, the MERIS fAPAR values have been temporally
integrated to either sum orverage values, or in case of the season amplitude (figurehd),



differencebetween the fAPAR at the start of the growing season and the peak fAPAR isTaken
NB a dzf G a MPRIproxied dnd Gmstitute yearlyope value pewegetation year) vales. The
indicator maps presented in this preliminary version of the booklet are based on the following NPP
proxies:

1 Average vegetation year fAPARAean value of all fAPAR values within one full vegetation cycle
constituting a proxy for the annual NPP

1 Cyclic fraction fAPAREhe cyclic fraction of the vegetation comprises summed fAPAR values of
the green peak(s) during a vegetation year, subtracting the-ayatic base levels. The cyclic
fraction fAPAR can be interpreted as the amount of KRR is directly related to the annual
cycle of the climatic vegetation growth factors, especially rainfall.

1 Average dry season fAPARoDr the dry season the low fAPAR values after the green peak are
taken, defined by a 10% amplitude threshold. The dry season gresnvaues reflect the
portion of plants that remain green after senescence of the annual vegetation or grow new green
leaves during the dry perioddigh dry season levels indicate the presence of shrubs, bushes and
trees.

From Proxies to Ind icators

By andyzing the annual NPP proxies and rainfall through time, a set of indicators for
vegetation/ecosystem condition and change is derived. The indicators shown so far can be divided
into status and trend type. Given the MERIS data period from June 2002 td M@i@ and the
globally varying vegetation cycles, NPP proxy and Rain Use Efficiency indicators for a total of eight
vegetation years could be extracted, starting in 2003/(2002) and ending in 2011/(2012).

Hence, the status and trend indicators cover wuiilde eight vegetation years. Status indicators for
this period include 8ear averages and the coefficients of variation. In addition, t#yea period

was subdivided into two epochs covering four vegetation years each. The corresponding epochal
status maps and epochal difference maps are not shown in this booklet.

For the trend indicators, absolute and relative trends are shown. They were derived with the non
parametric Theil Sen trend slope estimator (Theil 1950, Sen 1968) and limited with the Marall Kend
significance test (Kendall 1962) to trends with a probability greater than 0.95.

All indicator maps show distinct ranges of the original continuous values, using the same class
intervals and colour scheme worldwide.

Maps of Indicators

The followingsection contains maps for the entire test site and surrounding regions for each
indicator product. The first two maps of each item depict status and variability maps while the third
and fourth map show absolute and relative trenasips, respectively. An eaption is the rainfall
maps, where instead of the relative trend the difference between the two epochs (2@0P6 and
2007¢ 2011, respectively) is shown. The maps are described with short product specifications.

They can be downloaded from:

Domain ftp.brockmannconsult.de

Username diversity-pub
Password di&iw-usr
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(1950) and Sen (1968). Only
significant trends (p 0.05) are
depicted based on the trend test on
significance according to Mann
(1945) and Kendall (1975).

Data gaps in the time series
resulting from cloud cover, a too
pronounced aridity or water bodies
have been masked out from the
analysis.
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[ water (Globcover 2009)

0 375 750 1500
Cartographic Reference: N
Projection: GCS_WGS_1984 A
Datum: WGS 1984

14




Dry Season Greenness

Description:

Status of ENVISAT MERIS
fAPAR dry season greenness
calculated as mean value for
the period 2002-2011 in test site
southern Africa. The dry season
greenness values reflect the
portion of plants that remain
green after senescence of the
annual vegetation or grow new
green leaves during the dry
period.
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2002-2011
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Dry Season Variability

20°00"E

Description:

Variability of ENVISAT MERIS
fAPAR dry season greenness
expressed by the coefficient of
variation for the period 2002-
2011 in test site southern Afrika.
The dry season greenness
values reflect the portion of
plants that remain green after
senescence of the annual
vegetation or grow new green
leaves during the dry period.
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Dry Season Greenness Trend (abs.)

Description:

Slopes of absolute trends of ENVISAT
MERIS fAPAR dry season averages
in test site th Africa th hout

Legend
[ Hational borders

District borders

[ test ste A01

the peried 2002-2011. For the dry
season the low fAPAR values after
the green peak are taken, defined by
a 10% amplitude threshold. The dry
season greenness values reflect the
porion of plants that remain green
after senescence of the annual
vegetation or grow new green leaves
during the dry period.

Trends are calculated using the
median trend estimator after Theil
(1950) and Sen (1968). Only
significant trends (p 005) are
depicted based on the trend test on
significance according to Mann (1945)
and Kendall (1975).

Trend values indicate average change
per year, Original fAPAR values reach

Absolute trend slopes of dry season
gresnness 2002 = 2011
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E Data geps (clouds, water, andity)
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from 0 to 1 and have been hed
from 0 to 1000.

Data gaps in the time series resulting
from cloud cover, a too pronounced
andity or water bodies have been

masked out from the analysis.
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Dry Season Greenness Trend (rel.)

Description:

Relative yearly changes of ENVISAT
MERIS fAPAR dry season averages in
test site southem Africa throughout the
period 2002-2011. For the dry season
the low fAPAR wvalues after the green
peak are taken, defined by a 10%
amplitude threshold. The dry season
greenness values reflect the the
porion of plants that remain green
after senescence of the annual
vegetation or grow new green leaves
during the dry peried.

Trends are calculated using the
median trend estimator after Theil
(1950) and Sen (1968). Only
significant trends (p 0.05) are depicted
based on the trend test on significance
according to Mann (1945) and Kendall
(1975).

Data gaps in the time series resulting
from cloud cover, a too prenounced
ardity or water bodies have been
masked out from the analysis.
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Relative trend of dry season
greenness 2002 - 2011
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Average Vegetation Year Rain Use Efficiency Status

Vegetation Year Rain Use Efficiency Variability
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