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>>> Nouragues nature reserve/Guyana Amazonian park

Using remote sensing to combat llegal dold washing

Innovative methods overcome the difficulties of accessing certain regions

Managing Guyana’s forest massif, and especially the protected areas, calls
for the use of Innovatlve methods to overcome difficult access and the sheer

immensity of the areas. Faced with the pressure of illegal gold washing, e
which is seriously affecting two major French protected specles, the icbiectihisnd m:gplim'mm:
sensing {which uses high-resolution satellite data) Is proving to be an of gold mining practised in Guyana -
effective solution. small-scale washing of the soil - releases
large quantities of substances in suspen-
he project was developed agabnst an cogperation with the ONF which has 2 5o info Guyana's water courses. Turbid
increasingly alarming backdrop on geographical information system applied  waters have a very distinctive spectral
the Guyana plateaw, Steadily rising to the surveillance of mining activity, The  signature that is far more discriminatory,
international dold prices have accelerated procedure was subssquently improved by *0 aulomatic processing is quite possibile.
the development of illegal gold washing: using data from the Spot-5 sitellite’ (25m  The phenomensn of water tarbidity and
since the 1990s, the area devoted to mining ﬁ and 10 m resolution) to track changes in =~ pollution encompasses two distinct cases:
activities has increased more than fivefold. ] the mining operations. * Fur small operations carried out under
Moremeer, because gold washing is allustal, The current system can be used to cha- cover of the forest - as in the Nouragues
its impact & located along water courses racterise two phenomena that are divectly  reserve - pollution is observed only downs-
and many natural habitats are directly observable by the satellite. tream, on stretcles that are at Teast ten
affected, not to mention mercury pallution * Deforestation operations. Because these  muetres wide, The actisal mining operations
of the food chain and increased concen- are clearly wsible, theymake itpossibleto . are situaied upstveam of the signal
{rations of substances in suspension. pinpoint the sectors being worked. The  detecled.
Government agencles, and in particular spectral signature of deforestation opera-  * In zones that are worked over extensive
the ONF inational forest agency) in charge tions, on the other hand, is not discrimi- ~ areas, the «haranques » (settling piis hol-
of the State’s forests and the regional envi- natory (strang nebulosity, cloud fingesand ~ ding the water used to wash the sofl) are
ronment department, raised the alert and miisty clouds can yield the same response  large enough to be observed by the satel-
developed a tool to monitor this activity. when processed automatically), These lite and can be distinguished in the images.
This alert system was brought inte use in
2005 at two particularly hard-hit pilol siles

(see map opposite]. The first of these is the
Noursgues nalional nature reserve’ (the
north-east of the reserve, a zone with high
gold-bearing potential, has recently been
struck by a spate of small-scale illegal
mining operations). The second is the
Sikint river, in the north-east of the
Guyana Amazomnian park’, For someyvears
now, this sector has seen a dramalic
increase in illegal gold mining, which has
now spread over vast aveas. Because the
Brazilian border is 50 close, the « garim-
peiross, or gold-washers, are especially
active here,

The growth of mining operations. To 2 ‘ , e |

begin with, remote sensing was used o : o y 1
establish an annual tally of the sectors g : Brazil - Amape stale
affected and quantify the aréas deforested =] . ~ :
between 1990 and 2000, The methodology . 1 f'L_.' ol frese of u-ms e

was developed by Civad (the French agri- ) ) i F hatiorial pa, cofk (o0
cultural resesirch cintre working for inter- - ’

national development), using Landsal
satellite images (30 m resolution), in
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The processing applied to analyse turbi

dity can be broken down into six phases:
I. Calibration of the Spot images.
Diffterences insunlight and camera angles
are corrected

2. Calculation of three indices: waler
{NDWI), vegetation (NDVI) and turhi-
dity/cloud (NDCT), These indices are hased
on the four channels provided by Spot-5
{ramely the medium infrared, which is
sensitive bo leaves water content, the near
mdrared, which i sensitive to leaf struc
ture, the red chanmel, which is sensitive
to leaves' absorplion of chicrophyll, and
the green channel, which is sensitive to
waber content in the atmosphere),

3. Application of processing algorithms.
These are filters which, for each of the
tour chamnels and three indices, retain
only the pixcls that malch the spectral
characteristics of the search object,

4, Signal recomposition, Only the pixels
common to the filbers developed from the
seven selection criteria (the three indices
arwd four channels) are retained

5. Validation and manual cleaning of the
artifacts’,

b, Vectorisation of the result for integra-
tion mito the ONF's geographical infor

mation system,

An effective system. On two separate
occasions, heliborne reconnaissance mis

gions conducted by the ONF ar the palice
hive validated the results, Today the pro-
cessing systern is operational and a system
of alerl can be introduced. The twolold
beriefit of this approach lies. fivstly, in the
quality of the processing systems deve-
loped by Cirad and the ONF, and secondly,
in the regularity and mapidity of sateliite
coverage. The Spot-5satellite has proved
particularly responsive in this respect:
over a full year of monitoring, it captured
scenes every eleven days, on average.
Additionally, the presence of the SEAS sta-
tion in Givana means that data s received
almost instantaneously. (and free of
charge, thanks 1o an agreement between
the government and the satellite operator,
Spot inmage).

The automitic detection and alerl tool can
now panpoint each active gold mining site.
This gives government agencies fast,
reliahle information on gold washing and
helps them optimise thety mission = an
environmental waltchdog. The police
forces can then undertake operations (o
destroy the mining operations. In addi-
tion, because the Spot-5 data has better
resolution, the land-use assessment of the
areas being mined has also been improved.
Outlook. This remoate sensing lool will
be incorporated into the Observalory of
mining activity in Guyana {an inter-
departmental data-centralisation platform
under the respansibility of the regional
prefecture and whose operational uss has
been entrustid (o the ONF), Under thess
arrangements, the alerl system will
extended to the whole of the area
concerngd by mining, which is equivalent
to'ome third of Guyani The tools may also
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be extrapolated to monitor ather pheno
mena refated to deforestation or water
course pollution, such as assessing the
turbidity of water, 43 part of new research
programmes, W
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1. France's largmst s restrtal reserve,
covering 100000 hecteres af Tropical
foreat and maneged by the ONF since
2008

2. Mathonal park crested in 2007

3. Thie data is soguired directly in
Cayenne from the new SEAS recemer
wtation for satelite-gasisted survelllance
of the Amagonian envirenmant) in
Guy.‘lr'.q

4. Techrical anomalies atevwming from
aulomalic processing
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