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Change detection and national definition of forests in Ethiopia 

Activity data production workflow 

Results and lessons learned 

Outline 



National definition of forests 

0.5 ha covered by trees  
2m height 
20%  canopy cover  
 
(MEFCC, Feb. 2015). 



Uncertainty of  a given class must be inferior to the  
order of magnitude of change between 2 maps 

The issue with post-classification 



More research is required to identify 
optimum approaches  for change detection  

Which change detection ? 



Comparison of methods 



http://www2.imm.dtu.dk/pubdb/views/edoc_do
wnload.php/5362/pdf/imm5362.pdf  

IMAD transformation: a robust 
unsupervised change detection 

Hybrid approach 

http://www2.imm.dtu.dk/pubdb/views/edoc_download.php/5362/pdf/imm5362.pdf
http://www2.imm.dtu.dk/pubdb/views/edoc_download.php/5362/pdf/imm5362.pdf
http://www2.imm.dtu.dk/pubdb/views/edoc_download.php/5362/pdf/imm5362.pdf


Generate training data 

Create mosaic and run supervised 
change detection / classification 

Manually edit and correct the map 

Assess accuracy and correct biases 
0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,000

10
00

 h
a

Areas from the map and after adjustement 

Area

Area Adj.

First TP

Last TP

Multi-
tempo

ral

Multi-
temporal

X , , …

X    , , …

Classification

Multi-temporal mosaic Dynamic training dataset

Iterative 
improvement

Adopted workflow 



How to maximize training data validity ? 



Random selection of points 



Visual checking of the training points 

Initial Cleaning Final

Stable 300 503 921

Loss 100 79 100

Gain 100 95 109
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Visualize & call the training points 



Run with different algorithms 
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Iterative improvement 

Not perfect but 100% 
- Reproducible 
- Transparent 
- Sharable 



Manual correction of errors 



Manual correction of errors 

Loss: 22% area reduction after manual corrections 
Gain: 38% area reduction after manual corrections 



Sampling design (see hands-on session) 



Response design 



Analysis design (see hands-on session) 



Generate training data: automatic + checking   = 2 days 
 
Create mosaic and run supervised change detection  = 2 days 
 
Manually edit and correct the map    = 1 month 
 
Assess accuracy and correct bias    = 1 week 

Timeframe of the process 



raw bias corrected CI

Forest loss 372,188 1,192,559 579,471

Forest gain 39,960 246,063 216,062

Stable Forest 22,025,622 22,195,021 1,716,067

Stable non-Forest 91,975,841 90,779,968 1,794,784

Results 

Map strata Sampling points 



Omission errors 

13 October 2013 29 October 2011 

Afar 
region 

Map:  Stable NF 
Reference:    Loss 



N 

Est. / Obs. 

1 

𝐴𝑟𝑒𝑎 𝐸𝑠𝑡. =
𝑛

𝑁
× 𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎 

n points intersect loss 
N points in total 

Repeat for all years (2001 -2014) 

What about systematic sampling ? 



Systematic sampling of GFC in Ethiopia 

spacing nb_pts in country

100 km 78 100.0% 100.0% 100.0%

50 km 304 19.8% 295.2% 2832.4%

40 km 481 85.1% 284.1% 1942.6%

30 km 854 37.3% 251.0% 1031.9%

20 km 1,924 16.4% 113.5% 328.0%

10 km 7,668 13.0% 103.0% 333.7%

5 km 30,710 12.0% 30.9% 115.4%

4 km 47,986 0.7% 24.7% 56.9%

3 km 85,298 9.9% 21.0% 64.6%

2 km 191,915 2.5% 11.8% 30.8%

1 km 767,695 3.0% 7.2% 22.3%
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Lessons learned 

Learning process:  first time this is EVER being done 
 
 
Sensitive process:  reference data quality is CRITICAL 
 
 
Compliant process:  bias-corrected estimates for BUR 
 
 
Improvable process:  COMBINED approaches  
   AREAL s.s.d ? 
   “CALIBRATE” the RS teams  


