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Land Degradation and Risk Mapping in Turkey
(TULADA)
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GLADA

Within the UNEP/FAO program Land
Degradation Assessment in Drylands
(LADA), GLADA uses

of land degradation, and
of land improvement
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GLADA Rationale

= Blomass is an integrated measure of productivity;
deviance from the norm may be an indication of
land degradation or improvement

= Blomass can be assessed by the Normalized

Difference Vegetation Index (NDVI), a proxy for
NPP

w Deviations from the norm:
— Negative trend,

+ Positive trend,
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Procedure:

1. Identify  / spots using indicators
NDVI/NPP trend

2. Eliminate false alarms using RUE, EUE...

3. Stratify/explain: using phenology, land
cover/use change, soil, terrian ....

4. Validate and characterize in field
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Data:

NDVI (NIR-red)/(NIR+red): NASA GIMMS:
8km resolution, fortnightly since 1981, HANTS-ed

Climate: VASCIlimO 1.1: 0.5 degree resolution, monthly precipitation,
GPCC/DWD

CRU TS 3.0 : 0.5 degree resolution, monthly climate
NPP: MODIS 8-day NPP, 2000-2006
Land cover/use: ESA GlobCover, FAO Land Use System

Socio-economic: Population, urban areas and poverty
indices: The CIESIN Global Rural-Urban Mapping Project provides

data for population and urban extent, gridded at 30 arc-second
resolution (CIESIN 2004). Rates of infant mortality and child
underweight status and the gridded population for 2005 at 2.5 arc-
minutes resolution (CIESIN 2007)
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Turkey: multi-year mean
annual sum NDVI, 1981-
2006, AVHRR GIMMS
NDVI

Sum NDVl/year
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Turkey: annual net primary
productivity 2000-2006
MODIS NPP

Annual NPP(MOD17A3 C5.1, tonneC/halyear)
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Turkey: Land Cover (ESA, 2008, 300m)

[ Irrigated croplands M Closed to open shrubland
[ Rainfed croplands [ losed to open grassland
[ Mosaic Croplands)Yegetation [ ]5parse vegetation
[ Maosaic YegetationCroplands M Closed to open broadleaved Forest regularly flooded (fresh-brackish water)
M Closed to open broadleaved evergreen or semi-deciduous forest Il Closed broadleaved forest permanently flooded (saline-brackish water)
M Closed broadleaved deciduous Forest I Closed to open vegetation regularly flooded
[ Open broadleaved deciduous Farest M aitificial areas
M Closed needleleaved evergreen Farest [ |Bare areas
M Cren needlieleaved deciduous or evergresn forest M ater bodies
¥ Closed to open mixed broadleaved and needleleaved farest [ IPermanent snow and ice
I Mosaic Forest-shrubland/Grassland I Mo data
P Mosaic Grassland/Forest-Shrubland
TR
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Turkey: Land Use Systems (FAO 2008)

|:| 4 Forestry - Pastoralism moderate or higher

|:| 5 Forestry - Pastoralism moderate or higher with scattered plantations
- 7 Herbaceous - no use / not managed (Natural)

:] 8 Herbaceous - Protected areas

[ | 9 Herbaceous - Extensive pastoralism

|:| 10 Herbaceous - Mod. Intensive pastoralism

[ ] 11 Herbaceous - Intensive pastoralism

- 13 Rainfed Agriculture (Subsistence / commercial)

:] 14 Agro-pastoralism Mod. Intensive

|:| 15 Agro-pastoralism Intensive

- 16 Agro-pastoralism mod. intensive or higher with Large scale irrigation
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[:] 17 Agriculture - Large scale irrigation (> 25% pixel size)
|:| 18 Agriculture - Protected areas

- 19 Urban areas

|:’ 24 Bare areas - no use / not managed (Natural)

|:| 26 Bare areas - Extensive pastoralism

l:] 27 Bare areas - Mod. Intensive pastoralism or higher
|:| 28 Water - Coastal or no use / not managed (Natural)
l:l 29 Water - Protected areas

|:| 30 Water - Inland Fisheries

B 100 Undefined
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Turkey: population density
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HANTS NDVI / NPP trend, t-test ] [ RUE trend J [ EUE trend ]
l v v A 4

[ Negative trend ][ No change ][ Positive trend ] + [ Positive RUE ] + [ Positive EUE ]

v

[ Correlating NDVI with rainfall {r) ] Urban/desgrt masked

Y v

[ If negative r ] [ If positive r ]

v l
[&negative RUE I. | RUE trend ’ .l & positive RUE ]

‘, l l

[ NDVI trend remains ] [ NDVI trend remains] [ NDVI trend masked ]

Urban/des}rt masked

v

[ Hotspots ] [ Bright spots ]

Stratification/explanation by
h 4 4

[ Land cover/use change, soil & terrain, population density, indices of aridity and poverty etc ]

NDVI = Normalized Difference Vegetation Index; NPP = Net Primary Productivity; RUE = Rain-Use Efficiency; EUE = Energy-Use Efficiency
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Turkey: change in annual sum NDVI 1981-2006

% sum NDVI change/26-year
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Turkey: change in annual sum NDVI 1981-2006

A sum NDVl/year
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Turkey: changes in net primary productivity 1981-2006

A NPP/year (KgC/hal/year, C5.1) 0 80 160 320 480 640
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Turkey: change in annual rainfall 1981-2006
- |

A rainfall (mm/year)
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Turkey: correlation between NDVI and rainfall 1981-2006
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Turkey: change in rain-use efficiency 1981-2006
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Turkey: change in annual energy-use efficiency 1981-2006

A engery-use efficiency*10000/year
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Negative trend in biomass productivity 1981-2006, climate-related

Slight




Turkey: loss of NPP 1981-2006, climate-adjusted




Turkey: positive trend in NDVI 1981-2006, climate-adjusted

Improvement v oo
- High
0 8 160 320 480 640
Low EEEE—— ——km
<G>
(ISRIC World Soil Information WAGENINGENN:E

— For quality of life



Turkey: positive trend in biomass productivity 1981-2006, climate-adjusted

NPP gain (KgC/hal/year)
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/ GIMMi NDVI /

HANTS Algorithm

.

Mask Urban Areas and Water Bodies

Yes MNo

v
NDVI Trend Bare Land

No

Trend Confidence = 90% > Uncertain NDVI Trend

| Relative Change | = 2.5%

[ J l
/ Correlation Coefficient / b A
NDVI - Rainfall (R
il ) Stable

- NDVI Trend - NDVI Trend + NDVI Trend + NDVI Trend
-R +R -R +R

Mainly human activity Mainly climate- Mainly human activity Mainly climate- NDVI: Normalized Difference Vegetation Index;
Link to LC & LU induced Link to LC&LU induced -: Negative; +: Positive; LC: Land Cover;
LU: Land Use
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@ Greenness Evolution in Turkey =
LAE\ & by Sum NDVI (1981-2006) PROFOR

T—

0 150 300 600 A
Km Geographic Coordinates

Greenness Evolution by Sum NDVI (1981-2006)

No Variation Significant Greenness Trend Additional Information
Non sig.  Stable Neg. trend Neg. trend Pos. trend Pos. trend Bare Urban Water
(<90% conf) (<2.5%  (mainly human (mainly climate) (mainly human (mainly climate) areas areas
change) activities) activities) or nd

Source: GLADIS 2010. version 0.5
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Thank you!
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