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STUDY AREA
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NDVI
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Vegetation tends to absorb strongly the red i = ees
wavelengths of sunlight and reflect in the E v i~
near-infrared wavelengths o | Voo
0507 09 11 431517 1921 23 25 High HOV) Low NDVI
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NDVI Normalized difference Vegetation Index
NDVI NIR — RED
- NIR + RED Relation between NDVI and Vegetation
NDVI is the most common measure of
physiological and biochemical plant COVER TYPE NDVI
development
Dense vegetation »0.4
Medium Vegetation 0.2 —0.4
Many satellites have sensors Light Vegetation 0.1-0.4
that measure the red and Dry Bare soil 0.025
near-infrared spectral bands, Clouds 0.002
and many variations on the Snow and ice -0.05
NDVI extst Water 10.26
NDVI ratios




Free Archived NDVI Dataset

AVHRR GIMMS NDVI 8000 m 81-06 15 days
monthly

SPOT VITO 1000 m 98-07 10 days
VGT monthly
MODIS MODIS-Land 5000 m, 00-04 15 days
NDVI 500m monthly




TIME SERIES NDVI
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DATA PREPARATION

1. Data download and import

2. Generation of Monthly Dataset

3. Fourier Adjustment

Fourier Smoothing (a) Fourier Smoothing (b)
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TIME SERIES MODELS

Vegetation Cycle

Vegetation Covers
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TIME SERIES MODELS
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Simple model :
Linear Tirend
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The linear model is used to best fit the cyclic vegetation
variation into a line; the slope of the line indicates vegetation
variation (decrease or increase) and the amount of variation (No
change, moderate, severe...).
The NDVI linear model is written as :

NDVIt = at+ NDVI,

where a (trend) and NDVIO are constant, t is the time.




MODESERT Software

Trend Maps and Time series were all extracted by the MODESRT Software.
Main Software Features are:
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Modelled NDVI change Jan. 1982 - Dec. 1999
(linear trend model)

10 1k 10°E

o' H

Legend . Data source:
i MO AR MVHRER - Pathfinder archive

h MO A WAL A Pathfinder Program
| EHRE | |=oo2s5-005 -t Boundaries E SRI word map
B - 015010 ] =00s5-010 1 P rojection;

Geographic LalLong
I = 040-0.05 I =010-015 WESad
[-005-0025 [ - 015 Copyright

Remote Sensing Department,
I:I = 0,025 - 0.0 |:| weter Trier University

— Boundary T




TIME SERIES MODELS

Non Linear model :

The times series NDVI models are separated into
linear trend, seasonal components as well as errors.
The equation of the trend developed by Dr.
Udelhoven from the University of Trier with
seasonal pattern as well as indicator for fitting is:

NoOfLags NoOfX NoOfLags NoOfHarm 1 1
NDVL:a+,Bl-t+( Z,@NDV;J+ > D BX, +( > amcos-27rF-t+bmsin27zF-t]+8

i=1 j=l k=l m=1 . m

byl | !

linear | siochastic External Periodic components white-

trend | Component variables (cycles, long-periodical noise
trends)
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Seasonal Kendall-slope (1982-19599)
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Significance of
Modified Seasonal Mann-Kendall test (1982-1999)
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Models to address cyclic components

Magnitude of annual NDVI cycle
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Models to address cyclic components

Phase of annual NDVI cycle

Legend o Data source:
NOAA-AVHRR - Pathfinder archive
NOAA / NASA Pathfinder Program
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Recelving Statlon
Low Res RS Archive
(MEDOHKADS,
= Potentialhy
SPOT VEGETATIOMN
o or
MNASA = MODIS)

Field Data
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Geomorphic Countries Area total -f trend total +f trend Change  (+/-)
reglons Km? % Km? %
Maurmtania 1030700 B 10390 59.24 101634.7 O Bh -508965 (=)
Morocco 446550 337084 44,78 H4R32 .50 -273152 (=)
Arab Algeria 2381740 014525 3840 39162 1.64 -875363 (=)
Maghreb Tunisia 163610 38044 23.25 19928 12.18 18116 ()
Libva 1 759540 3T9R19 3295 4308 0.24 -575511 -
Egypt 1001450 445923 44.53 ®097 0.81 437826 (=)
Central Sudan 2505810 842112 333 020600  36.81 87488 (+)
Region Dijibouti 23000 2267 .86 3733 16.23 1467 (+)
Somalia 637657 45306 T.11 132575  20.79 87269 {+)
Jordan Q2300 67671 733 523 0.57 67148 (=)
drad Lebanon 1 (400 2907 27.95 2063 2849 56 {+)
Mashreq Syria IB3I80 64538 34.85 45254 2444 19284 (9)
Irag 437072 7212 2224 80203 2041 -8010 (=)
K uwait 1 7820 TO0 447 2756 15.46 1960 (+)
Saudi 1960582 F09200 15.78 TO220 4.04 -230061 (=)
. Bahrain 665 EE T 0.8 0 (+)
el Qamr 11437 357 225 386 3.37 29 (+)
Peninsula :
Emirates 2880 4730 5.71 0520 11.5 4799 (+)
O'man 212460 2548 1.2 7310 34 4762 (+)
Yemen 527970 BS99 1527 51119 0.6 -2948 (=)

Tabde 4 Dislribution of posilive and negative dhanges in the Arab oounlries during the period exbending from 1982 to 2003



The pral (el 1E 10 G2
o b Jane aii @ Ly Lanl

ke sl Dammua, fpvia
LR T RER L ]

TR
Fams o8l 11 STdHaE
W | e il

LE ]
I.-'I-ig-hi- Limggwr alimn
| mi. ST
Ly m g A
LR T ]
fn RN "L

il | EEELE
[rmf sl by eeppy b

E
|
!

L F B T R L]
o e i s 4

- Fyrwnm i
Cirdvifatinas {

Lrts sy il Wi aed | LTS |
B (opllah Mriem DAL

i
s gl lapeny

i Sl Nt CHUL, ity |

B B b AR, Bl |

i

S |

WL e i
VB | s i

| imthilgue. Thali mabss benelil &

Desertification Monitoring and
Assessment In the Arab World

Using satelllte imageries between 1982 and 2005
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