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Abstract: Land degradation is a global issue on par with climate change and loss of biodiversity, but its
extent and severity are only roughly known and there is little detail on the immediate processes – let alone
the drivers. Earth-observation methods enable monitoring of land degradation in a consistent, physical
way and on a global scale by making use of vegetation productivity and/or loss as proxies. Most recent
studies indicate a general greening trend, but improved data sets and analysis also show a combination
of greening and browning trends. Statistically based linear trends average out these effects. Improved
understanding may be expected from data-driven and process-modelling approaches: new models, model
integration, enhanced statistical analysis and modern sensor imagery at medium spatial resolution should
substantially improve the assessment of global land degradation.
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Table 1. Most commonly used time-series of vegetation imagery for broad-scale land degradation studies, limited to datasets with a high temporal resolution and global 

coverage. 

 

 
Dataset / Product Sensor Platform Time range Spatial res. Indicator Temporal resolution 

Pathfinder Land 

(PAL) 

10-day MVC 

Global Vegetation 

Index (GVI) 

Weekly MVC 

GIMMS 15-day MVC 

FASIR 

AVHRR 

 

NOAA 

satellites 

 

1981-2006 

 

8 km 

(GVI 16km) 

 

NDVI 

 

15-day MVC 

MOD13 / MYD13 250 m – 1 

km 

NDVI / 

EVI 

8 or 16-day MVC 

MOD17A2 / 

MYD17A2 

MODIS 

 

Terra / Aqua 

 

2000-present 

 

1 km GPP 8-day composite 

VGT-S10 VGT SPOT-4 1998-present 1 km  NDVI 10-day synthesis 

L3-SMI NDVI SeaWiFS OrbView-2 1997-present 4.63 km NDVI  Weekly MVC 

Page 27 of 31

http://mc.manuscriptcentral.com/tres   Email: IJRS-Administrator@Dundee.ac.uk

International Journal of Remote Sensing

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47



For Peer Review Only

Table 2. Selected studies of broad-scale vegetation trends. 

 

 

 

Extent Indicator Resolution Time range RS data Conclusion Reference 

Global NPP (PEM) 0.5 deg 1982-1999 PAL / 

GIMMS 

6% increase in global 

NPP 

Nemani et al. (2003) 

Global NPP 

(CASA) 

1 deg 1983-1988 FASIR Increase in global NPP, 6-

month to 1-year offset in 

timing of anomalies 

Potter et al. (1999) 

Global NDVI 8 km 1981-2003 GIMMS Greening and browning 

trends globally 

Bai et al. (2008) 

Northern 

hemisphere 

NDVI 8 km 1982-1999 GIMMS/FA

SIR 

Significant greening 

trends (61% of vegetated 

area) 

Slayback et al. (2003) 

Tucker et al. (2001) 

Zhou et al. (2001) 

Northern 

hemisphere  

NDVI 1 deg 1982-2002 GIMMS Shifting greening and 

browning trends, net 

greening 

Angert et al. (2005) 

Northern Eurasia NDVI  1998-2005 SPOT VGT Greening trend Hüttich et al. (2007) 

Northern high 

latitudes 

NDVI 8 km 1981-1991 PAL / 

GIMMS 

Photosynthetic activity 

increased, suggesting 

increase in plant growth 

Myneni et al. (1997) 

Sahel NDVI / 

RUE 

8 km 1982-1990 GIMMS No evidence of 

desertification 

Prince et al. (1998) 

Sahel NDVI / 

rainfall 

8 km 1982-2003 GIMMS Greening trend Herrmann et al. (2005) 

Sahel NDVI 8 km 1982-1999 PAL Greening trend Olsson et al. (2005) 

Sahel Albedo  1984 v 2003 MeteoSAT Greening associated with 

decreasing albedo 

Govaerts and Lattanzio (2008) 

Australia fPAR 0.08 deg 1981-2006 PAL Increase in vegetation 

cover 

Donohue et al. (2009) 

South America fPAR / 

NDVI 

 1981-2000 AVHRR Overall increase of 1.3% Paruelo et al. (2004) 

China NPP (PEM) 0.5 deg 1981-2000 AVHRR Increase in NPP (0.32% / 

year), decrease in net 

ecosystem productivity 

between 80s and 90s due 

to global warming 

Cao et al. (2003) 
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Figure 1. Examples of land degradation. Top: (a) Man-induced soil erosion on agricultural fields 

(Volker Prasuhn, website); (b) Secondary (man-induced) salinity in farmland, California  (USDA 

Agricultural Research  Service); (c) Loss of forest cover through shifting agricuture, Wau district, 

Sudan (UNEP website). Bottom: (d) Soil erosion induced by snowmelt (Volker Prasuhn); (e) Acid 

sulphate scald caused by drainage change (Gardner et al. 2004) which may be natural or man-made; (f) 

Drought -induced vegetation decline and soil erosion (WMO). 

 

 

 

 

 

 

 

Figure 2. The positioning of land degradation within the land change science framework. Modified 

after Turner et al. (2007). 
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Figure 3. Comparison of GIMMS, MODIS NDVI and SPOT VGT for a test site in Senegal. 

Reproduced from Fensholt et al. (2009). 

 

 

 

 

 

 

 

 

 

 
Figure 4. Linear trends in net primary production (NPP) from the global assessment of land 

degradation and improvement (GLADA). Reproduced from Bai et al. (2008). 
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Figure 5. Linear trends in yearly accumulated net primary production (NPP) from 1982-1999 using a 

global production efficiency model. Reproduced from Nemani et al. (2003). 

 

 

 

 

 

 

 

 

 

 

Figure 6. Salinization study in China: middle- Landsat image of study area, overlaid by GLADA 

NDVI trend (Figure 4); right - red indicates degradation and blue improvement (1988-1996). Modified 

after Chen and Rao (2008). 
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