Analysis of land cover change in the Capitao-Poco, Para region over a 20-year period
based on Landsat MSS, TM and the Advanced Line Imager (ALI) data
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Abstract Methods
We analyzed the common area of five dates of Landsat imagery The study area was defined to be that T July 27, 1954
(P/R 223-61) and one date of Advanced Line Imager (ALI) data coincident with the imagery acquired by the
from the region of Capitdo-Poco, Pard. We used TM imagery EO-1 ALIL
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from 198.4’ 1994, 1999, 2001 and 2002 agd ALI Imagery from After radiometric correction of the Landsat
2004. Using newer ALI imagery from a d1ff§rent sensing Data and geocorrection to a UTM projection, L
platform provided a challenge and opportunity to examine its e slbaatiadl all deies off Lamclsst: derm, Ts
utility : . : 20000 i As this ALI image is on the extreme eastern edge
: mosaicked the ALI strips together and ) N, B ‘ , . X
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This region is an area of older colonization where forest fimmed ott the hon-data IFnges. T June 21, 1954 finding matching imagery.
clearing has occurred since the opening of the Belém-Brasilia Available imagery and their dates are listed
highway in the 1960s. The study area covers 1,800 km? in Table 1. They cover a span of 20 years and | |
aapngss ellong e N5 el diosgl (0600 & newic of Dgirdys | | 406 o (inee G el pRGhmis Lt || Capitiio-Pogo study area, from left to right: TM5 1984, TM 1994, TM 1999, ETM 2001, ETM 2002, ALI 2004
of ALI data acquired October 14, 2004. The area is unusual in TMS; Landsat 7 ETM; and EO-1 ALL We snoom
the region in that there remain two large intact forest patches, did not have ALI panchromatic data for o , , . . . Gapitao Poco Region
one covering 37 km? and one covering 9 km?. In contrast, in analysis. — Table 2 (below): This tal?le is basec} on 1024 random pqnjts and what typ.e The graph (right) shows trends in land P 9
1984 the laI'gCSt mature fOI'CSt patCh was more thal’l 243 ka We examll’led NDVI data for all lmagery and 00.00 010 020 030 040 050 0:0‘0.70 080 090 Of 1an§ Cogerlihey are CO]nCldfe‘n}tl Wllth Zver tlme }The OrlglnaICIIa}l;ld COVer 18 cover for the CapltaO-PO(}O reglon 1:2‘;::
R : named and what percentage ot that land cover either remained the same or i
Over the 1984-2004 period, we found a continuing loss of looked the frequency distribution their e o PN : based on 6 dates of imagery over the ]
p > g . was transformed to another type of land cover over the time between two 1984-2004 span. There is a consistent 70%
mature forest and a large increase in pasture. From analysis histograms. dates of imagery. decline in mature forest “(mata”) and o
using the 1984 TM data, the region was 35% forest, 28 % : ) ) . . o F
gd forest. 12% past g23 % d do o ((1) 1.3% We e)fammed LOWAHIC landcover chgngec} For instance, (starting at the upper left) from 1984 to 1994, 48.8% of a continual shift between “clean” and zzj |
secon zry ';)res d’ ° plas ure, do eira © gres , ang - 1(1) over time bageq on supervised clasglﬁcatlons mature forest (“mata”) remained as mature forest, 9.9 % was degraded “dirty” pasture (“pasto limpo™ and 20% |
exposed soil and agricu turcz. Based on to ¢ ALI data, n 2004 toe and by examining 1024 random points. The (either by logging or burning), 10.1% became “dirty” or shrubby pasture “pasto sujo”) as farmers manage the ol
region was composed of 11% forest, 38% secon.dary forest, 40% most recent classifications were aided by (“pasto sujo”), 0.8 % became exposed soil, 11.5% became secondary forest lands. Degraded (logged and burned) 184 e 19 201 202 2004
pasture, 5% degraded forest and 6% exposed soil. extensive field work in the region and by 0 / (“capoeira”) and 18.6% became clean pasture (“pasto limpo”) and so forth mature forest are less common over yoar
comparisons with GPS points with defined TM - mﬂ m = = = 7| forother intervals and land covers. Values do not sum to 100% as water, time as the area of mature forests & Vlta  Gapocira @ Flresta Degradacao o Pasto @ Paslo S1jo @00 B Oulos
What is ALI? land cover. This allowed us to not only look s clouds, shadows and bad data are not included. declines.
The EO-1 ALI (Advanced Line Imager) is a NASA test at gross change over time but also to create a ,}\ Mam —
instrument launched in November 21, 2000. Its focal plane has transition matrix of land cover from one date A romito | #ofyears|  Wata [begraded Fores! Pasio Sujo| Solo | Gaposira | Pasio Limpo
four sensor chip assemblies (SCA) and it operates in a to the next. e 1 i iog B s 1z Eumllngaggy 00 1k ] ) e e e
pushbroom fashion at 705 km altitude. It provides “Landsat 5603 5050 7 e 735 o7 7 i >3 rom 1 ) U5 B © mature e li region has ”ec 1ne:‘ rom 5 f G
type” panchromatic and multispectral bands designed to mimic ' PcT ave. 56.9 5.5 51 1.0 19.5 7.5 area to about 11% of the area while the amount of “pasto limpo” plus “pasto sujo” has
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0.453, 0.845-0.890, and 1.20-1.30 um. It is designed to Landsat TM5 |  Jul 27, 8 bit e - e e - 1 secondary forest has ranged from 16 to 38% of the area. Currently, it is the most common
demonstrate comparable or improved Landsat spatial and 1984 T Sept T 002 %ggzggg% E 34323 EE 192173 :Sg E%E 15'?6 land cover.
spectral resolution using a lighter, smaller, and cheaper imager. 20000 pcT avg. n.2 18 209 18 222 183 , i o . )
The ALI also contains wide-angle optics designed to provide a Landsat TM5 Jun. 21, 8 bit S _ If NDVI is a measure of Vegetatlve productivity, ‘then the productivity of the region has
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continuous 15° x 1.63° field of view with 30-meter resolution 1994 I ToorEee 12; s 9 o e i 5 *1;9_70 o P gech.ned signilﬁcantly over time as mature forest is cleared and as pasture becomes the
for the multispectral pixels and 10-meter resolution for the ’—V/J\ o 2ot 2 4 2 23 25 a2 s84 SO LETIE GOV
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panchromatic pixels. See: http://eol.usgs.gov/ali.php ’ 7 pcT avg. 2.3 06 30.8 2.9 6.8 50.4 inine th i3 Is that fi 1984 to 1 1 half th ini
Also on the EO-1 platform is the hyperspectral imager 1999 . A | — _ Examining the tr‘z?nsm(’),ns reveals that from ?8 ‘Fo 999 a I'nost. a the remaining
Hyperion. . from/to | # ot yoars|  Wata |Dogradad Fores| Pasio Sujs | Solo | Capoeira | Paso Limpo mature forest or “mata” was converted each time interval with similar fractions becoming
Landsat Aug. 3, 8 bit Aot 16, 200 TooiTo0 % 57 75 T — 59 "pasto sujo", "pasto limpo" and degraded forest. In later intervals, there was less
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ET™M 2001 20072007 1 o5 00 534 09 75 159 conversion to degraded forest presumably because the small amount of remaining mature
Landsat Sent. 7 2 bit PeT avg. 3.6 1.6 3.4 1.7 22.9 27.1 forest was in a more stable ownership. This also means that the fate of the two remaining
EI"}I\an ;862 ’ ! Degraded Fores To: : : : patches of mature forest rests in the hands one or two individuals.
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2004 0 - N 50022004 2 - - - - - - back to forest and tended to remain as “capoeira”. Lesser amounts were converted to
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These six histograms (above) illustrate the frequency o / / Clean pasture or “pasto limpo” also tended to remain as “pasto limpo” or convert to
We would like thank for their assistance in the field and in distribution (# of pixels, Y-axis) of NDVI values (X-axis) o / / “pasto sujo”. These types of pasture also are the ones most likely to be identified as
the Museu’s GIS lab: from the imagery. Oyer t¥me, the shape of j[he curves changes o / exposed soil in later intervals. Dirty pasture or “pasto sujo” was most likely to be
Paulo Fernando Pimenta de Souza Junior from a sharp peak with high NDVI values in 1984, to broader converted to “pasto limpo” or to “capoeira”, respectively.
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Mario Rosa dos Santos Junior Although differences in times of year of the various dates of Ome mremet 0if i mplesilly inproved Tty of Al Finally, the area identified as degraded forest (i.e. logged and burned) tended to be
: : .- r ETM is from a principal components analysis of
- ; imagery used can explain some of the changes, it is clear that s S from a principat cowponaents anatysts ot a : . ” SRR ;o : :
of the Museu Paraense Emilio Goeldi, MCT/CNPq gery p 1€ changes, 232 km? area common to the 2004 ALI data and the 2002 converted in following interval to “pasto limpo” and “pasto sujo” respectively. Only in
. ¢ _
less vigorous vegetation covers, which implies lower overall ETM dat%. Tl\}/ll dztﬁluses 2PC to_desgn}t))é > %g % %fthe one interval was there a large component of degraded forest that appeared to revert to
productivity, are coming to dominate the region variance but the AL1 sensor requires 5 PCs. This shows a « -
2 : slightly greater information content in the ALI data. mature forest or “mata”.




