MAAP #79 - Seeing through the Clouds:
Monitoring Deforestation with Radar

March 12, 2018

(https://www.maapprogram.org/wp-
content/uploads/2018/03/Image_Intro_2_v6_mf.jpg)

Imagen 79. Satélite de radar, Sentinel-1. Creado por MAAP

MAAP has repeatedly emphasized the power and importance of Earth observation satellites
with optical sensors (such as Landsat, Planet, DigitalGlobe).
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However, they also have a key limitation: clouds block the data about Earth from reaching the
sensor, a common problem in rainy regions like the Amazon.

Fortunately, there is another powerful tool with a unique capability: satellites with radar
sensors, which emit their own energy that can pass through the clouds (see Image).

Since 2014, the European Space Agency has provided free imagery from its radar satellites,
known as Sentinel-1.

In the Peruvian Amazon, for example, Sentinel-1 obtains imagery every 12 days with a
resolution of ~20 meters.

Here, we show the power of radar imagery in terms of near real-time deforestation
monitoring. We focus on an area with ongoing deforestation due to gold mining in the
southern Peruvian Amazon (Madre de Dios region).

Radar Imagery (Sentinel-1)

Image 79a is a series of Sentinel-1 radar images, showing the advance of gold mining
deforestation between January 2017 and February 2018. We highlight 4 focal areas: A. La
Pampa (Balata sector), B. Tierra Roja, C. Upper Malinowski, D. Tambopata National
Reserve. In these radar images, the deforested areas appear in purplish-blue, while intact
forests appear yellowish-green.



Advance of Gold Mining
in Southern Peruvian Amazon,
Detected by Radar

January 2017 - February 2018
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Image 79a. GIF of Sentinel-1images (VV' / VH polarization). Data: ESA, SERNANP

Note the rapid expansion of gold mining deforestation in La Pampa, as well as in the Upper
Malinowski area. In contrast, note that the illegal gold mining invasion of Tambopata National
Reserve, which escalated in 2016, was effectively halted in 2017.

Deforestation Data

Image 79b indicates the most recent gold mining deforestation areas detected by radar. We
estimate the loss of 3,260 acres (1,320 hectares) between January 2017 and February 2018
(indicated in yellow and red), in our area of interest. Of that, around half occurred since
October (1,609 acres, indicated in red), when the availability of good optical images is more
limited due to persistent cloud cover.


https://www.maapprogram.org/wp-content/uploads/2018/03/GIF_Radar_Gold_Mining_Sentinel_1.gif
https://www.maapprogram.org/wp-content/uploads/2018/03/GIF_Radar_Gold_Mining_Sentinel_1.gif
https://www.maapprogram.org/wp-content/uploads/2018/03/GIF_Radar_Gold_Mining_Sentinel_1.gif
https://www.maapprogram.org/wp-content/uploads/2018/03/GIF_Radar_Gold_Mining_Sentinel_1.gif

:Illr-lllllll..ll_illIll:'lllll:'

" . * ."" . i . 4
- " j & gl " e o o - : 3
¥ o, - it g 2 s
ek 1 { F 1 . e A
AW el . v L)
i by T d
L = i {
i e -
it -
'
: ‘
5 . e e N
gl . ] # -H.-r""/ L G T

Deforestation by Gold Mining |/ j,\j’f | Sentinel-1 (ESA), 25 February 2018
| r

January 2017 to October 2017 T T e

i) BAHUAYASSONENE{NATIO NAINPARKS . 5 4 g 8 10
October 2017 to February 2018} - o smage ossaisd by ACATACCA, March 301

(https://www.maapprogram.org/wp-
content/uploads/2018/03/ Tambopata_MAAP_SAR_Deforestation_v6.jpg)

Image 79b. Gold mining deforestation, determined from Sentinel-1images (VV' / VH polarization). Data: ESA, SERNANP

The most urgent deforestation front is clearly La Pampa (Balata sector), which lost 1,082 acres
(474 since October). The other urgent area is the Upper Malinowski, which lost 440 acres
(208 since October).

Optical Image

Finally, Image 79c¢ is an optical image of the same area. Note how the radar imagery above
accurately detected the gold mining deforestation.
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Image 79c. Optical image. Data: Planet, SERNANP
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