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Summary: 

The bathymetry data provided represent a continuous surface from interpolated transect measurements 
of depth values of Lago Curuai, an Amazon River floodplain lake, upstream from Santarem, Para, Brazil. 
Field measurements were made in June of 2004. The first product contains the actual depth values (in 
meters) of the interpolated continuous surface in both ENVI and GeoTIFF formats. Also available is a 
color scaled depth GeoTIFF image which has an embedded color scale bar. This secondary file is 
meant only for viewing but has the unique advantage of being a GeoTIFF file. Therefore, this map can 
be a background image with other projected files of interest in the area.  

Data provided in this data set were used to develop a methodology for processing and applying high 
resolution bathymetric linear transect field data acquired with a Lowrance-480M ecosounder in the 
Amazon floodplain. This research was supported by the addition of Landast/TM images for planning and 
executing the survey. 4600 km of transects were processed semi-automatically and integrated into a 
georeferenced database. A digital elevation model with 15 m horizontal resolution and 1 cm vertical 
resolution was generated for the floodplain. The changes in inundated area and volume of water on the 
floodplain were estimated. Regression models were constructed to predict flood area and water stored 
volume from water level. The results of this research show that water level and flooded area mapped 
from images are good enough for estimating water stored volume in the Lago Grande de Curuai 
(Barbosa et al., 2006). 

 
 
Figure 1. Continuous surface of interpolated transect measurements of depth values of Lago Curuai, an 

Amazon River floodplain lake, upstream from Santarem, Para, Brazil. 



Data Citation: 

Cite this data set as follows: 

Melack, J.M., E.M.L. Novo, C. Barbosa, C.C. Freitas, W.P. Filho. 2011. LBA-ECO LC-07 Bathymetric 
Survey of Floodplain Lake, Lago Curuai, Para, Brazil: 2004. Data set. Available on-line 
[http://daac.ornl.gov] from Oak Ridge National Laboratory Distributed Active Archive Center, Oak Ridge, 
Tennessee, U.S.A. doi:10.3334/ORNLDAAC/999 

Implementation of the LBA Data and Publication Policy by 

Data Users: 

The LBA Data and Publication Policy [http://daac.ornl.gov/LBA/lba_data_policy.html] is in 

effect for a period of five (5) years from the date of archiving and should be followed by data 

users who have obtained LBA data sets from the ORNL DAAC. Users who download LBA data 

in the five years after data have been archived must contact the investigators who collected the 

data, per provisions 6 and 7 in the Policy.  

This data set was archived in March of 2011. Users who download the data between March 2011 

and February2016 must comply with the LBA Data and Publication Policy. 

Data users should use the Investigator contact information in this document to communicate with 

the data provider. Alternatively, the LBA Web Site [http://lba.inpa.gov.br/lba/] in Brazil will 

have current contact information.  

Data users should use the Data Set Citation and other applicable references provided in this 

document to acknowledge use of the data. 
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1. Data Set Overview: 

Project: LBA (Large-Scale Biosphere-Atmosphere Experiment in the Amazon) 

Activity: LBA-ECO 

LBA Science Component: Land Use and Land Cover 
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Team ID: LC-07 (Melack / Novo/Forsberg) 

The investigators were Melack, John M.; Novo, Evlyn Marcia Leao de Moraes; Barbosa, 

Claudio; Costa Freitas, Corina da and Filho, Waterloo Pereira. You may contact Barbosa, 

Claudio (claudio@dpi.inpe.br) and Gastil-Buhl, Mary (mary@icess.ucsb.edu)  

LBA Data Set Inventory ID:  LC07_Bathymetry_Curuai 

The bathymetry data provided represent a continuous surface of interpolated transect 

measurements of depth values of Lago Curuai, an Amazon River floodplain lake, upstream from 

Santarem, Para, Brazil. The first product contains the actual depth values (in meters) of the 

interpolated continuous surface saved as binary values in both ENVI and GeoTIFF formats. Also 

available is a color scaled depth GeoTIFF image which has an embedded color scale bar. This 

secondary file is meant only for viewing but has the unique advantage of being a GeoTIFF file. 

Therefore, this map can be a background image with other projected files of interest in the area. 

Related Data Set  

 LBA-ECO LC-07 Amazon Floodplain Lake Chlorophyll from MODIS; Para, Brazil: 

2002-2003. (The bathymetry was used to locate sampling and model chlorophyll) 

2. Data Characteristics: 

The bathymetry data product is a binary data file representing a continuous surface of 

interpolated point measurements of depth values of Lago Curuai. The bathymetric map is 

provided as 4-byte float, plain binary raster image, 6527 columns by 2857 rows, 1 band, with 15 

m pixel resolution. The data are provided in both an ENVI and a GeoTIFF file format. 

Also available is a color scaled depth GeoTIFF image which has an embedded color scale bar. 

The secondary file is meant only for viewing but has the unique advantage of being a GeoTIFF 

file. Therefore, this map can be a background image with other projected files of interest in the 

area. 

Bathymetry Data Product: 
These files contain the actual depth values (in meters) of the interpolated continuous surface and 

are saved as real numbers. Zero depth refers to a water surface of 936 cm at the water gauge. The 

gauge Hidroweb number is 17060000. The background is masked and has its pixels set to a value 

of 13 m. The deepest point of the lake is less than 13 m deep. 

The files are in two formats, an ENVI file format called 

Barbosa_Curuai_masked_bathymetry.img and it’s associated header file, 

Barbosa_Curuai_masked_bathymetry.hdr. The .hdr file is a plain text header file formatted for 

ENVI software. It contains the necessary parameters to open the ENVI file. The second file is a 

GeoTIFF file format and is called, Barbosa_Curuai_masked_bathymetry.tif. This file has the 

same pixel values, map, and projection information as the ENVI file. A color-key legend is 

embedded in the upper left, with a block of pixels graded in value from 0 to 13 so that whatever 
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color scale is applied, it will automatically create a legend image in that box. The no-data-value 

pixels surrounding the lake are set to 13.0 as a mask value. 

File Parameters: 
Col: 6527 

Rows: 2857 

Bands: 1 

Data Type: 32 bit 

Interleave: bsq 

Pixel resolution: 15 meters 

Projection: GCS_South_American_1969 

Datum: SAD-69/Brazil 

UL Map: 618356.194, 9786941.598 

Color-scaled Depth GeoTIFF Image: 

This GeoTIFF, Barbosa_Curuai_bathymetry_colorscale_mapgrid.tif, is a 3-band file with pixels 

scaled to 1-byte (0 - 255) and is for display only. This image (or regular grid) is georeferenced 

and can be used as a background image with other georeferenced images for this area. The 

northwest corner is at 55 deg 56 min 10.39 sec west and 1 deg 55 min 39.74 sec south. The 

projection is UTM zone 21 south, SAD-69/Brazil.  

File Parameters: 
Col: 6727 

Row: 3057 

Bands: 3 

Cellsize (X, Y) 15, 15 

Projection Information: 
SAD_1969_UTM_Zone_21S 

False_Easting: 500,000 

False_Northing: 10,000,000 

Central_Meridian: -57 

Latitude of Origin: 0 

Datum: D_South_American_1969 



 

Figure 2. Color scaled depth GeoTIFF image. This image is georeferenced and can be used as a 
background image with other georeferenced images for this area. 

Site boundaries: (All latitude and longitude given in decimal degrees) 

Site (Region) 
Westernmost 

Longitude 
Easternmost 

Longitude 
Northernmost 

Latitude 
Southernmost 

Latitude 
Geodetic 

Datum 

Lago Curuai 
(Amazonas 
(Manaus))  

-55.83472 -55.02083 -1.82056 -2.33889 

South-
American 

Datum, 1969 
(SAD-69) 

Time period: 

 The data set covers the period 2004/06/01 to 2004/06/30 

 Temporal Resolution: point 

Platform/Sensor/Parameters measured include:  

 SATELLITES / TM (THEMATIC MAPPER)  /INUNDATION 

 BOAT / ECHO SOUNDERS / DEPTH 

 BOAT/ ECHO SOUNDERS / BATHYMETRY 

3. Data Application and Derivation: 

This bathymetry map was used to plan measurement sites and to study flow between the lake and 
surrounding floodplain. The results of this research show that water level and flooded area mapped from 
images are accurate enough for estimating the water stored volume in the Lago Grande de Curuai. 

This data set could be used in the future to estimate the volume and the flooded area for different values 
of water level at the floodplain. 



4. Quality Assessment: 

The digital elevation model of the bottom of Curuai floodplain has a horizontal resolution of 15 meters 
and vertical resolution of 1 centimeter. The error in horizontal position is +-15 meters and the depths 
have +- 1 centimeter of error.  

5. Data Acquisition Materials and Methods: 

High resolution bathymetric data was acquired with a sonar device, the Lowrance-480M ecosounder, 
deployed from a boat on a series of tracks across Lago Curuai. in the Amazon River floodplain upstream 
from Santarem, Para, Brazil, in June of 2004 (Barbosa, 2005). This data was supported by Landast/TM 
images for planning and executing the survey. Transects totaling 4600 km were processed semi-
automatically and integrated into a georeferenced database. A digital elevation model with 15 m 
horizontal resolution and 1 cm vertical resolution was generated for the floodplain. The changes in 
inundated area and volume of water on the floodplain were estimated. Regression models were 
constructed to predict flood area and water stored volume from water level. The resulting irregular grid of 
depth points was used to create a surface map using kriging methods.  

 
 

Figure 3. High resolution bathymetric data was acquired with a sonar device, the Lowrance-480M 
ecosounder, deployed from a boat over 4600 km of transects.  



 
 

Figure 4. Field sampling in the floodplain Lake Curuai. From Barbosa, 2005. 

6. Data Access: 

This data is available through the Oak Ridge National Laboratory (ORNL) Distributed Active 

Archive Center (DAAC). 

Data Archive Center: 

Contact for Data Center Access Information: 

E-mail: uso@daac.ornl.gov 

Telephone: +1 (865) 241-3952 
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