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Why??

For water management and flood studies

Changes in water availability due to natural
anthropogenic factors

Nation wide coverage using Rapidkye tiles:

15000 to 20000 multispectral (5 band with 16 bit
each) images to be processed to detect water bodies

fast and independent of expert input



Google Earth Pro
NNE

Data S10, NOAA, U.S. Navy, NGA, GEBCO

Image Landsat

Google earth
C

Guia de turism lat -20.035304° lon -50.751465° elev -3752 m  altitude do ponto de visao 4955.26 km U



Vliethod

Use of thresholding of the Hue RGB to HSV is a better
solution when compared to the other simple and fast
methods:

single IR band thresholding

use of NDWI (NIR and Green) and MNDW!I (IR and
Green) thresholding
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Fig. 1 - Selected images in R3G2B1 enhanced color composition with UTM projection in Datum WGS-84. Left
image 1s over Jacarei, with UTM zone 23 south and right image 1s over Foz do Iguagu, with UTM zone 21 south.



Classificacao
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Fig. 2 - Unsupervised classification results using K-Means for both test areas showninFig. 1. We used K = 10, and
10 iterations each execution. Water bodies are presented inred colorin both results and yellow colorrepresents dark
areas. Other colors represent other types of features.
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Fig. 3 - Histograms of RapidEye band 5 of Jacarei (left) and Foz do Iguagu (right) images. highlighting pixels
detected as Water (in red) versus other classes (Non-Water).
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Fig. 6 - Histograms of RapidEye NDWI of Jacarei (left) and Foz do Iguagu (right) images, highlighting pixels

detected as Water (in red) versus other classes (Non-Water).
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Non-Water Pixels in Water Percentile

Water Pixels in Non-Water Percentile

Hue from color Range Range
composition
90% 95% 98% 90% 95% 98%
992 3773 16145 199 527 1012
—— (0.37%) (1.41%) (6.02%) (0.44%) (1.17%) (2.24%)
1446 4460 14540 92 691 2497
RIG3B5 (0.54%) (1.66%) (5.42%) (0.20%) (1.53%) (5.53%)
362 3861 15288 198 509 920
R1G4BS5 (0.32%) (1.44%) (5.70%) (0.44%) (1.12%) (2.04%)
511 1900 2633 52 345 33658
R2GIBS ©.19%) | 071%) | (0.98%) | 0.12%) | (0.76%) | (74.52%)
238 3547 23313 437 685 992
IRGIS 020%) | (1.32%) | (8.69%) | (0.97%) | (1.52%) | (2.20%)
886 127582 | 265274 722 971 1367
RGBS (0.33%) | (47.55%) | (98.86%) | (1.60%) | (2.15%) | (3.72%)
Hue from color Non-Water in Water | Water in Non-Water
” Index
COMPOSILON 1 900% 95% 90% 95%
0 0 0 0 .
R1G2B5 0,37% 1,41% 0,44% 1.,17% | 3.39
R1G3B5 0.54% 1.66% 0.20% 1.53% | 3.93
R1G4B5 0,32% | 1,44% 0.44% | 1,12% | 3.32
(R2G3B5 | 0.19% | 0,71% | 0.12% | 0,76% | 1.78)
R2G4B5 0,20% | 1,32% 0,97% | 1,52% | 4.01
R3G4B5 0.33% | 47.55% 1.60% 2.15% | 51.68




WATER - 90 percentile for water pixels
WATER95 - 95 percentile for water pixels,
WATER90 - 98 percentile for water pixels

WATERS8O - non-water 98 percentile: 2% of non-
water values

slc2 = Atribua ( CategoriaFim = "Aguas" )
{
ﬂ\MMER k : (hue >= 0 && hue < 15), //WS0% 0-15
"‘ WATER95 |™ : (hue >= 15 && hue < 16) || //WS5% 323-16
(hue >= 323 && hue <= 360),
" WATER9O |™ : (hue >= 16 && hue < 17) || //WS8% 245-17

(hue >= 245 && hue < 323),
WATERSO |™ : (hue >= 17 && hue < 205) //NwS8% 305-205
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Method - Hue from R2G3B5
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Examples
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Reservoirs and
Flooded Rice Fields
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Produto

1 Cobertura RapidEye: 2014 - mais recente
~18000 cenas, 5000x5000, 5 metros
Codigo em Terralibb, executando na chronos

GeoTlFF

Shapetfile



W -\
- |— » -
Layers
v 3 tile_21
Style
I
(x 15 ’ tile_21
FID CLASS CLASS_ 2 CLASS_ 3 CLASS 4 CLASS. 5 CLASS. 6 CLASS_7
1 0.760274 0.226027 0.013699 0.000000 0.000000 0.000000 0.000000
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Problemas

Omissao:

Cor diferente devido a turbidez, vegetacao sulb-
aquatica, lamina muito rasa, reflexao especular, ...

Comissao:

Sombras, sombreado de nuvens, tipos especificos
de asftalto, telhados e solos, area queimada, ...






Solucoes

Area minima - OK

Grade de declividade - Remove sombras de relevo -
OK

Mascara de areas urbanas e estradas
TerraHidro: HAND e Drenagem do SRTM 30m

Combinacao com outras coberturas RapidEye



























Combinando Imagens de Datas Diferentes
2012-08-05 2012-08-29 2013-09-13
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Recupere( Nome = "1937713 2011-08-10 W" );
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Aplicacoes

Mapeamento
Monitoramento

Desastres



Pantanal

w3800’ wiT N
wHe* wsg* wsor wSE* wHs*
1700’ $17°00°
s16° s16*
-
-
.—‘\_\ 1
A p
s\’ - 17
s\ Chat' ' s
. .
S‘ﬁ;‘ ﬁ'ﬁ. -
-
ot "'! 4 .
"1;” o
s19° s19°
518°00" } s18°00°
o
L - i '{ Fa
8208 s20° o b
" @ -{’:;“- -i
s
$15° 30" por :—,‘!’y s18*30"
" S
s21* |- - 2r d‘ ‘
i|9’00" { $15°00°
w59" w538* ws7 w56 whs5s* e 10

35 0 35 70 105 140 km

e



Pantanal

v
‘ | . »
\ |
oy 1
T A
™5 V- ——— v * s17J
. /

,,.-

i r
™45 45
s IR X X »
LA Rl 9 or
» ¥ . ”
4 -




Barragem de Lagoa de Mineracao -
Jacarei/SP
5/Fev/2016

Foto: Reproducgéo/TV Vanguarda

75% a populacao de Sao José dos Campos (SP). A
Sabesp informou a tarde que retomou a captacao, mas o
servico sO deve ser normalizado neste domingo (7)” -
http://g1.globo.com/sp/vale-do-paraiba-regiao/noticia



http://g1.globo.com/sp/vale-do-paraiba-regiao/noticia

Vionitoramento

Disponibilidade de imagens de satélite:
CBERS4

Landsat8

Sentinel

ResourceSat



Isolinhas do HAND de 0 a 20 metros (a cada 2 metros)
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Barragens
Drenagem




Inundacéao -Sao Borja/RS
Julho/2014

N~ ANA

Agéncia Naclional de Aguas

ORIGEM BACIA SUBBACIA ISYACAO
<todos>» 4 Rio Slo Francisco 172 RIOS URUGUAILDO PEIXE E OUTROS 75900000 ITAQUI —_—
ANA/INPE 5 Atlintico, Trecho Leste 73 RIOS URUGUAILCHAPECO E OUTROS 75500000 PASSO DO SARMENTO
ANA/SIVAM 6 Rio Parand 74 RIOS URUGUAIL DA VARZEA E ... 75780000 PASSO SAO BORJA
RES CONJ 03 7 Rio Uruqual 75 RIOS URUGUAILJUI E OUTROS 75780000 PASSO SAQ BORJA
FADDU DAU DUNJA VY U/ FEVLS U7 UUlUU 1£90
PASSO SAD BORIA 05/07/2014 17:00:00 1316
PASSO SAQ BORJA 05/07/2014 07:00:00 1356
PASSO SAQ BORIA 04/07/2014 17:00:00 1434
PASSO SAD BORIA 04/07/2014 07:00:00 1476
PASS0 SAD BORJA 03/07/2014 17:00:00 1534
PASSO SAQ BORJA 03/07/2014 07:00:00 1563
PASSO SAQ BORIA 02/07/2014 17:00:00 1586
PASS0 SAD BORJA 02/07/2014 07:00:00 1588
PASS0O SAD BORJA 017072014 17:00:00 1564

Landsat 8 - 5/Jul/2014
Passo Sao Borja/RS
13,56 m (07:00h)

[ EARSK
o-20
Bm20~30
B3040
Bge0-50
5060
Blso~70
E70~80
Bjeo-90
Ee0~100
o~ no
{no~120
[ J120-130
1130~ 140
[ J140~151 §

Maximo (3/Jul/2014):
15,88 m (07:00h) - HAND
Inundacao simulada (SRTM 90m)




Deteccdo de Lamina de Agua em CBERS4-PAN

(=} H_432 NDWI_Max047Cla / Aguas
1-Rios
2-Rios95
3-RiosS0
4-Rios80
. 5-Rios70
6-Riost0
7-RiosS0
R3R PAN 10M 20160205 154 126 B2 / CBERS4PAN
- PAN10M_20160205_154_126_B3 / CBERS4PAN
[+ PANIOM 20160205 1549 126 B4 /CBERS4PAN




- MUX_H NDWIO1_Max047Cla / Aquas

1-Rios

2-RI0sSS

3-RiosS0
4-Rios80
S5-Rios70
6-Rios60
7-RiosS0

] MUX_20160205_154_126_BS / CBERS4MUX
- MUX_20160205_154_126_B7 / CBERS4MUX
# MUX 20160205 154 126 B6 / CBERSAMUX

Deteccdo de Lamina de Agua em CBERS4-MUX




Deteccdo de Lamina de Agua em CBERS4-AWF
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Plataforma
Para Monitoramento

Areas Urbanas
TerraMAZ2

} Represas
Recepcao
de Imagens AN
Alerta
Imagens
Disponivels LAmina de
Agua em TITAN2D

Imagens



