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Rubber (Hevea brasiliensis)

e Rubber covers more than
1.000.000 ha in mainland
South East Asia

* Rubber plantation area is
predicted to quadruple
by 2050

* Rubber replaces

— lowland tropical
rainforests and

— secondary vegetation
following swidden
cultivation

Google earth

(Fox et al. 2012)




Why Leaf Area Index (LAI)?

LAl indicates

- vegetation productivity

- evapotranspiration

- surface energy balance
(Tang et al. 2012)

LAl is required by process
models describing energy
exchange in the biosphere/
atmosphere system.

(Baret and Buis 2008)

LAl maps can reveal
ecosystem disturbance.
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Research Questions

|s RapidEye imagery suitable for LAl mapping
in forested areas?

Does image texture increase accuracy of LAl
maps?

How are the uncertainties associated to such a
map best described and quantified?



Field Data
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28 sample plots each consisting of
9O subplots (total: 252 subplots)

LAl assessed on each subplot with
hemispherical photography
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Remote Sensing Data
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* RapidEye
— 5 spectral bands / 5 m pixel size
* 6 Vegetation indices (VI)

e 16 Texture indices (TX)
— Calculated for NIR band
— Occurrence (3), Co-occurrence (9), surface roughness (2)

— Calculated for moving windows of 15, 25 and 35 m side
length

> 59 image bands = 59 predictor variables

/[

RapidEye

Delivering the World




LAl Mapping
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MAE: 0.29 (0.027)
MAE_CV: 0.57 (0.002)
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Feature Selection

1 VI_CRM
2 VI_NDVI_RED _EDGE
3 TX5_ROUGH1
4 VI_RATIO
5 TX3_ROUGH1
6 VI_CGM
7 TX7_ROUGH1
8 VI_NDVI
9 RE_RED

10 VI_NDVI_GREEN

11 RE_GREEN

12 RE_BLUE

13 TX7_ROUGH2

14 TX7_CON

15 TX5_ROUGH2

16 TX7_DIS

17 RE_RED_EDGE

18 TX3_CON

19 TX3_ROUGH2

20 TX5_CON

21 TX7_VARC

22 TX5_DIS
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22 out of 59 image bands were
relevant for LAl mapping

— Vegetation indices
— RapidEye bands
o — Texture features (roughness and co-occurrence)
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Map Uncertainty
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LAl observed

LAI predicted

MAE: 0.29 (0.027)
MAE_CV: 0.57 (0.002)




Uncertainty Map
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Model fit

Area weighted MAE: 0.35

MAE SE

0.21 0.02
= 0.25 0.05
= 0.65 0.11

B OOR 7.46%

(SE 0.05)
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MAE: 0.29 (0.027)
MAE_CV: 0.57 (0.002)

= Model fit as a proxy
for map uncertainty



Thank you for your attention!
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