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Case study 1: Tanzanian coastal forests



Measuring deforestation and degradation

Deforestation can be 
measured remotely. At 
least 4 freely available 
products based on 
Landsat and/or radar.

Selective logging and 
charcoal burning difficult 
to monitor remotely.

Yet, one third of tropical 
forests is thought to be 
degraded. 
Putz et al. (2000). PLoS Biol 6: 1368



Can degradation be predicted based on field 

data and a simple economic model?
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In 26 years ‘degradation waves’ moved 250 km
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Degradation can be predicted as it follows simple economic logic

Overall impacts on biodiversity hard to measure 

(observer and lag-effects, pioneer species, high variation)

Obvious impacts on natural capital:

• The stem density almost halved → carbon storage reduced 40%

• High-value timber species almost exhausted. Prediction: at 

current rates locally exhausted in c. 30 years. 

Ahrends et al. 2017. Saving Forests, Changing Lives. Current status and trends in the Tanzanian 

coastal forests and their woody resources. Dar es Salaam

Conclusions



Using Radar Remote Sensing 
to detect forest degradation 

in the Coastal Forests of Tanzania

ALOS (free data from 2006-2011) + Sentinel 1 (6 day return cycle; does not penetrate canopy as deep)

Radar remote sensing can be used day or night and in all weather conditions – a key advantage in Tropical regions which
are often cloud covered. Radar interacts with woody biomass, unlike optical thus can be used to quantify degradation,
which is characterised by small changes in forest structure. This project uses regression analysis with comprehensive field
data on basal area and AGB to look at forest degradation using open source techniques in Tanzania's Coastal Forests.

Process
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Case study 2: China 



China invested billion US$ 
into tree planting. 

The country afforests every 
year more than the rest of 
the world combined 
(>30,000 km2 per year).

FAO (2016). State of the World’s 
Forests 2016. Rome



Remotely sensed forest products & modelling 

Forest loss and gains (Hansen et al. 2013. Science 342: 850; Sexton  

et al. 2013. Int J Digital Earth 6:427) 

Global climate 
suitability for tree 
cover

(Ahrends et al. (2017) 
Proc Roy Soc B 284) 



Recent forest cover gains are definition dependent

>10% crown cover, 
incl. temporarily 
deforested areas:
43,400 km2 pa

(FAO 2016)

>50% crown cover:
3,300 km2 pa

(Sexton  et al. 2013)

Substantial changes:
-3,300 km2 pa

(Hansen et al. 2013)

>20% crown cover, 
incl. some shrubs: 
33,000 km2 pa

(China National Forest 
Inventory)



Technical issues (difficult to 
monitor tree cover gains)

Tree growth often sparse, slow or 
not successful. 

97% of currently detectable gains 
associated with <50% of the 
investment

Planting focussed on marginal areas

Ahrends et al. (2017) Proc Roy Soc B 284 



Conclusions

China’s massive forestry 
investment has ameliorating 
effect but planting in 
unsuitable areas is a challenge.

Over 800 definitions for the 
term ‘forest’ – difficult to 
track/validate changes.



Case study 3: Continental SE Asia



Natural rubber

Natural rubber (Hevea brasiliensis) major source of world’s 
rubber for high pressure applications (>1 billion tyres per year)

Rubber prices have boomed in the last decade.
Global production has increased by >50% since 2000 (12 Mt/a).

At 1 US$/kg 
conversion 
generally 
lucrative

Source: index mundi

0

1

2

3

4

5

6

7

Natural rubber
price (US$/kg
RSS3 SG)



credit: Science 2009 324:1024 credit: Science 2009 324:1024

credit: 
Nature 2009 457:246

In continental SE Asia there are now >20,000 km2 of rubber, having 
replaced over 5,000 km2 of forest

Rapid conversion to rubber



Environmental suitability
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Low

90% plantations in sub-optimal climate
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90% of the plantations 
are located in “novel” 
environments

In many of these areas 
rubber seems to be 
surviving… 

Rubber mapped by Li et al. 2012. Appl. 
Geogr. 32: 420-432 based on MODIS 
NDVI products 250m Mar 2009 – May 
2010



57% of plantations situated in risk zones 

>800 km2 in dry 
zone

>6,300 km2 at 
>900 m altitude or 
on slopes >24⁰

>4,800 km2 in 
zones with 
frequent extreme 
events (e.g. 
typhoons, frost)

Climate input data: Jarvis et al. 2008, CGIAR-SXI SRTM 90m; Hijmans et al. 2005, Int. J.
Clim. 25: 1965-1978; New et al. 2002, Clim. Res. 21: 1-25; USGS, Strom Zones, World Map of
Natural Hazards.



• Loss of US$ 250 Mio plantations in Vietnam in 2013 to typhoons.

• Cold weather kills 95% plantations in 4 Provinces in Vietnam in 2010.

• Loss of US$ 26 Mio plantations in South China due to drought...

→ Risk maps requested by China’s Chamber of Commerce for 

‘Green’ rubber strategies

Aim: minimise loss-loss scenarios

http://tuoitrenews.vn/society/13714/devastating-loss-of-rubber-forests-to-typhoon-wutip



Overall conclusions

• Remote sensing combined with field data can help to highlight loss-loss 
scenarios and improve land use decision making

• RBGE great interest in combining field data with remote sensing

• Particular interest in 

• data (e.g. radar) that can help infer logging/degradation

• multi-spectral data and its application for tree species classification

• free and sustained time series (Landsat and Sentinel) 
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