A simple and robust automated approach to map rubber plantations from PALSAR, Landsat and MODIS
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ABSTRACT: Due to increasing global demand for natural rubber products, rubber (Hevea brasiliensis) plantation expansion Phenology characteristics of rubber trees
has occurred in many regions where it was originally considered unsuitable. However, accurate maps of rubber plantations are not
available, which substantially constrains our understanding of environmental and socioeconomic impacts of rubber plantation 19 ‘
expansion. In this study we developed a simple algorithm for accurate mapping of rubber plantations in northern tropical regions, {&. P8 changes of rubber trees’ canopy.
by combining a forest map derived from microwave data and unigue phenological characteristics of rubber trees observed from SN U NIRRT Y TG e U S i B ‘_ ~ The photos were not taken in the
multi-temporal MODIS and Landsat imagery. Temporal profiles of the Normalized Difference \egetation Index (NDVI), St g R AR , it g0 "’Ni k' . 8 same regions but they were all
Enhanced Vegetation Index (EVI), Land Surface Water Index (LSWI), and near-infrared (NIR) reflectance for rubber trees and _ I ikt B . b YR | & IO ¥ :? ,%.,‘ ;“ g close to the selected points. It is
natural forest were constructed. The results showed that rubber plantations were distinguishable from natural evergreen forests in ‘ - * A e L clear that leaves of rubber trees fall

two phenological phases: 1) the defoliation (leaf-off) phase in late February-March, when vegetation index (NDVI, EVI, LSWI) off In Mafgf;, _ar;(\j 'tlhe canopy
recovers rapidly in April.
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values were lower in rubber plantations than in natural evergreen forests; and 2) the foliation (new leaf emergence) phase in late Mar. 16 Apr. 24 Sep. 10 Nov. 16
March-April, when rubber plantations had similar NDVI and LSWI values but higher EVI and NIR reflectance values than natural
forests. Phased Array type L-band Synthetic Aperture Radar (PALSAR) 50-m Orthorectified Mosaic images were used to generate T 109 10T 109a0E 10930T To0ed0 109°0°F 109°20°F 109°40E _ 109°0'F 109°20'F 109°40'F
a forest cover map and further integrated with the phenological information of rubber plantations extracted from multiple MODIS [ Forest ‘ Figure 5. (a) The .[a) _ b _ L0 7¢),
Imagery or Landsat TM images during the foliation phase. The resultant map of rubber plantations has a high accuracy. This : forest layer V;”th a 3 ok T\ L Ja %0‘8 1S
simple and integrated algorithm has potential to improve mapping of rubber plantations at the regional scale, e.g., Southeast Asia. z \:/%voh-ir:h Wageszelfi'\(l)end = | go . -
> . < 2 from the 50-m 5 |
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such as the expansion of natural rubber plantations, has been a critical driver of Temporalailysisoms Jr l A and then resampled — %o‘z
land cover change in Southeast Asia. However, an accurate map of rubber and NIR in ROIs < Docision ree > | § into Landsat scale; 20.0 SN ———
plantation extent with high accuracy and resolution is still unavailable, yet. The l e oV and NIR i (INTERSECTION) (b) The spatial £ 00 02 04 06 08 10
difficulty of mapping rubber plantations is two-fold: one is frequent cloud cover e Land cover: l _| ) Phenolo distribution of the 3 FandsatPALSAR based rubber
on optical image acquisition and the other is the similarity of spectral y " : ’ unique  phenology
characteristics between rubber trees and other forest types. Our objective was to R Forest cover map ot b trees ¢ ‘ feature (near-
develop a simple, phenology-based approach for mapping rubber plantations at l _,ﬁ 5 Infrared - reflectance
a finer spatial resolution at regional scale that enables a rapid and repeated PALSAR/Landsat based F,&mpa:ﬁw < PALSARIODIS based ; > 0.29) of rubber
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execution. We used Hainan Island, China as case study area. To achieve this ~ | 2 foliation stage by
objective we integrated cloud-free PALSAR-based forest map with optical Ny - it using  a  selected
Imagery based phenolo_gy characterlstl_cs. The validation was conduct_ed by - i image in certain
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K RESULT AND ANALYSIS N O . N § j:% rubber plantation ~igure 6. Comparison between (a) the rubber plantation map by using the PALSAR/Landsat-based
Phenology characteristics of rubber trees % % map at 30-m approach and (b) the rubber plantation map by using the PALSAR/MODIS-based approach. (c) The
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Figure 3. The temporal profiles of time series Landsat NDVI, EVI, LSWI and Near-Infrared

(NIR) reflectance for (left) rubber plantations, and (right) natural evergreen forests. Twelve points Global Geo-Referenced Field Photo Library
of interest (POIs) were extracted for rubber plantations and 13 POls for natural evergreen forests. {2
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Figure 2. a) PALSAR-based color composite map
(R/G/B=Polarizations HH/HV/HH-HV) in Hainan Island,

China; b) PALSAR-based land cover map; and c) the _ ) . :
ocation and elvton of Danchou Ciy n Hanan and 1 PO SH1 50 1 Sl el et 0 S S O e o MMMEOMLGUEUDIOS
\the distribution of geo-referenced field photos. / \ defoliation (brown color bar) and foliation (green color bar) phases. / Share your geo-referenced field photos, show

footprints, and support monitoring of our Planet Earth
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