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Abstract

Between 2013 and 2017, we carried out nine field missions in the Lago Grande
de Curuai floodplain, located in Para state — North of Brazil - to collect sam-
ples for monitoring surface water quality. This site separated from the river by
a narrow bank is composed of a network of channels and shallow lakes, a mor-
phology shared by the floodplains of the lower Amazon. A multiparameter probe
was used in situ to measure electrical conductivity, temperature, pH, dissolved
oxygen, chlorophyll, turbidity, depth and a Secchi disk to estimate transparency.
Water grab samples were analysed for suspended material, alkalinity, humic acid,
phosphorus, nitrogen, carbon and chlorophyll. Sampling stations were distrib-
uted over the seven larger lakes in the floodplain and sampled at different peri-
ods of the hydrological cycle. The number of samples varied with the floodplain
water level, with a minimum of 25 samples for each field visit. This data set is
a collection of water quality data to assist in the limnological or biogeochemi-
cal studies of surface waters in Amazonian floodplain lakes, and the product of
successive French-Brazilian projects: (1) the Clim-FABIAM ‘Climate changes
and Floodplain lake biodiversity in the Amazon Basin: how to cope and help
the ecological and economic sustainability’ funded by the French Foundation
for biodiversity research (FRB), (2) the project Bloom-ALERT —‘Environmental
sensitivity and population health vulnerability to cyanobacteria in the Amazon:
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1 | INTRODUCTION

Wetlands and floodplain habitats host exceptional biodi-
versity levels and provide numerous ecosystems services
for human societies, such as nutrient recycling, groundwa-
ter recharge and flood regulation. Driven by human popu-
lation growth and economic expansion, their global extent
hasbeen drastically reduced, with a loss of about 87% since
the beginning of the eighteenth century (Davidson, 2014).
As he reported, the rate of wetland loss is 3.7 times faster
during the twentieth and twenty-first centuries. Natural
wetlands and floodplains are now among the most endan-
gered ecosystems in the world (IPBES, 2019).

In the Amazon basin, floodplains and associated wet-
lands form a vast and complex mosaic covering about 14%
of the total basin area (5.83.10°km?), including permanent
water (Hess et al., 2015). Ongoing changes in the basin
such as deforestation, expansion of agriculture and cattle
ranching, mining activities, road construction, the instal-
lation of dams along the rivers and global warming are
threats for these environments (Castello & Macedo, 2016).
The floodplains and wetlands of the lower Amazon have
been particularly impacted, mainly due to deforesta-
tion linked to the jute trade, followed by cattle ranching
and the expansion of soybean fields (Reno et al., 2011).
However, the intention shared by several bordering coun-
tries to significantly increase the production of electric
energy through the construction of several hydroelectric
reservoirs in the watershed is of particular concern for all
of these environments (Forsberg et al., 2017; Latrubesse
et al., 2017, 2020).

Appraising the combined impact of these changes re-
mains a challenging task because knowledge and data on
these environments remain scarce, widely dispersed across
the basin (Castello & Macedo, 2016), and data sets rarely
made available to the scientific community, especially re-
garding the water quality. To the best of our knowledge,
only very few in situ water quality data sets have been pub-
lished or made available to the scientific community to
date. The Large-Scale Biosphere-Atmosphere Experiment
in Amazonia (LBA) program published several data sets
on the basin. Part of these data sets focus on water quality

towards shared indicators’ funded by the French-Brazilian research program
GUYAMAZON 2014, and the project (3) ‘Ecossistemas das varzeas e biodiver-
sidade: Impactos das mudancas ambientais e climaticas considerando cenérios
de desenvolvimento sustentéveis’ (Project number 490634/2013-3) funded by the
Brazilian National scientific Research Council CNPq.

Amazon River, floodplain, water quality, wetlands

in the Amazon River or floodplains and GHG emissions.
For instance, the ‘LBA-ECO LC-07 reflectance spectra and
water quality of Amazon basin floodplain lakes’ data set
(https://doi.org/10.3334/ORNLDAAC/1144) covers a por-
tion of the central amazon (bounding rectangle —2.96 N;
—3.98 S; —60.53 E; —63.90W) for the July and August
2000 (Novo & Melack, 2013). The Pre-LBA Carbon in the
Amazon River experiment (CAMREX) data (https://doi.
0rg/10.3334/ORNLDAAC/904) covers a 2000-km-long
reach along the mainstream with data acquired during 13
cruises organized at contrasting hydrological periods over
the period 1982-1991.

This paper presents the water quality data set pro-
duced between 2013 and 2017 by three research projects:
(1) the Clim-FABIAM ‘Climate changes and Floodplain
lake biodiversity in the Amazon Basin: how to cope and
help the ecological and economic sustainability’ funded
by the French Foundation for biodiversity research (FRB)
through its call ‘Modelling and biodiversity scenarios’,
2011, the project (2) Bloom-ALERT -‘Environmental
sensitivity and population health vulnerability to cy-
anobacteria in the Amazon: towards shared indica-
tors’ funded by the French-Brazilian research program
GUYAMAZON 2014 and the project (3) ‘Ecossistemas
das varzeas e biodiversidade: Impactos das mudancas
ambientais e climaticas considerando cenéarios de desen-
volvimento sustentdveis’ (Project number 490634/2013-
3) funded by the Brazilian National scientific Research
Council CNPgq.

These projects were conducted within the framework
of the International Mixed Laboratory (LMI/OCE) of
Universidade de Brasilia and IRD. They were carried out
in partnership between several institutions; in France:
Institut de Recherche pour le Développement (IRD) and
Centre de Coopération Internationale en Recherche
Agronomique pour le développement (CIRAD); in Brazil:
Laboratério de Geoquimica (LAGEQ) of Universidade
de Brasilia (UnB), Divisdo de Sensoriamento Remoto
(DSR) of Instituto Nacional de Pesquisas Espaciais
(INPE), Universidade Federal de Goids (UFG), Instituto
de Pesquisas Hidrdulicas (IPH) of Universidade Federal
do Rio Grande do Sul (UFRGS), Universidade do Estado
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do Amazonas (UEA), Universidade Federal do Oeste do
Parda (UFOPA) and Universidade Federal de Juiz de Fora
(UFJF).

The data set contains water quality data from 50 dif-
ferent sites well distributed over the lakes of a representa-
tive floodplain of the low course of the Amazon, the Lago
Grande de Curuai (LGC) Floodplain (bounded rectangle
—01°50'16" N - 02°15’12” S and —55°00'51" E — 56°05'00”
W), resulting from nine cruises over the period 2013-
2017 at contrasting hydrological periods. It includes two
types of data sets files. One file provides records for the
30 water quality parameters analysed (pH, temperature,
total suspended solids, Secchi depth, dissolved oxygen
and conductivity), nutrients (N, P), organic carbon chlo-
rophyll-a, sample depth and total depth for all cruises. For
each cruise, a second file contains the vertical measure-
ment profiles obtained at the different sampling stations
by a multiparameter probe (EXO-2 probe equipped with
temperature, pH, optical dissolved oxygen, turbidity, chlo-
rophyll-a and conductivity sensors) calibrated regularly
onboard the vessel.

The data set is available at https://doi.org/10.23708/
SNGQHYV (DataSuds repository, IRD).

The data set has already been used, at least in part, in
the fields of ecology, biology and geosciences, by masters
and Ph.D. students involved in the projects (Bomfim, 2017;
Dias-Roque, 2022; Gomes et al., 2020; Kraus, 2015, 2019;
Lobo, 2016; Reis, 2017; Lobo, 2021) and a few publications

Data Journal

(Bomfim et al., 2019; Cdmara dos Reis et al., 2019; Kraus
et al., 2019, 2021; Lobo et al., 2018).

The data set contains rare information on the region,
particularly on floodplain ecosystems, and we believe
it represents a significant contribution to the scientific
community in Limnology. It can also support analyses
in the field of remote sensing to help for the calibration
of satellite products aimed at characterizing chlorophyll
or suspended matter from reflectance analysis. Finally, it
is also an interesting water quality benchmark in these
environments.

2 | THE LAGO GRANDE DE
CURUAI FLOODPLAIN

The LGC Floodplain is a 120-km-long/40km-wide
floodplain segment (—01°50'16" N 02°15'12" S
and —055°00'51” E - 056°05'00” W), Para State, Brazil
located on the southern margin of the Amazon River, in
front of the town of Obidos and 900km upstream from
Atlantic Ocean (Figure 1). The floodplain represents the
lower Amazon River's floodplains, composed of sedi-
mentary landforms with large shallow lakes separated
by narrow levees from the main river course (Rudorff
et al., 2014a). Small channels connect lakes to each other
and the main river permanently or temporarily, depend-
ing on the hydrological period (Bonnet et al., 2008).

-55.6 -55.4 -55.2 -55.0

* Cities

® Sampling stations
— Small rivers
1 LGC Floodplain

Upland local watersheds

Brazilian states
[ Para
(|
[] South America

Units: decimal degrees

Coordinate system: WGS 84 EPSG4326

-1.8

FIGURE 1 Study area - Lago Grande de Curuai Floodplain. Water bodies: LG: Lago Grande; GP: Grande Pocao; PC: Po¢do; PD: Piedade;
PQ: Piracuara; SN: Santa NInha; SL; Salé; Standard open street map and the Global surface water occurrence map (Pekel et al., 2016) are

used as background.
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The average seasonal variation of the water level in the
floodplain is 6 m over the last two decades, which results
in a considerable variation of the extension of the inun-
dated areas from 575 to 2090km?®. This extent represents
about 13% of the total area flooded between Manaus and
Obidos (Bonnet et al., 2016; Rudorff et al., 2014b). It is
classical to decompose the hydrograph in four periods.
The flood peak is usually reached in June and lasts a few
days, and the receding waters are from June to October.
The low-water period is reached during November, and
the rising period is from December to May.

The local drainage area, extending over 1,370km? to
the south, covers several basins drained by small Igarapé
streams (Bonnet et al., 2008). Based on a classification of
a Landsat image, (Peres et al., 2018) show that this region
was covered by approximately 48% primary forest, 33%
secondary vegetation, 13% pasture and 3% cropland in
2014. The two other classes considered (urbanized area
and savannah) occupy less than 3%.

Bonnet et al. (2008); Rudorff et al. (2014b) provided a
detailed analysis of the LGC floodplain water balance over
the 1997-2003 and 1995-2010 periods respectively. Both
studies calculate the respective contributions of main-
stream water, local runoff, direct rainfall and seepage to
the floodplain water balance during each hydrological
cycle. The Amazon River inflow is the main contribution
to the floodplain water mixture, varying between 77% and
82% depending on the period and study. Direct precipita-
tion and local runoff account for about 20% of total inputs
and groundwater seepage less than 5%. Strong interannual
variations are noted in these two studies, with, for exam-
ple, inflows from the river that can be ninefold between
the driest (1997) and the wettest (2009) years over the
period 1995-2010 (Rudorff et al., 2014b). The mean resi-
dence time of the water within the floodplain is estimated
to be around 3 months (Bonnet et al., 2008).

The primary LGC floodplain water input is from the
Amazon River, so it receives large inputs of white water,
rich in nutrients and suspended material. However, our
work shows that the water quality of the lakes is quite
different from that of the Amazon River, outside of the
peak flood period. Regarding suspended solids, (Bourgoin
et al., 2007; Rudorff et al., 2018) proposed a study of sus-
pended sediment balance, respectively, over 2000-2003
and 1995-2014. (Bourgoin et al., 2007) report an average
value of the input sediment flow of 1,512+9 Gg/year
and the output flows of 802+9 Gg/year, which corre-
sponds to the storage of 710+19 Gg, that is, 47% of the
input flow. The values reported by (Rudorff et al., 2018)
are 4088 +£2017 and 2251 +471 Gg/year for input and out-
put, respectively, about 40% higher than the values pro-
posed by the previous study, but the storage remains in the

same order with a value of 44%. The differences between
the two studies can be explained on the one hand by the
method of calculation, the flows calculated by (Rudorff
et al., 2018), take into account more precisely the contri-
butions by overflow, and on the other hand, by an inten-
sification of the water river-floodplain exchanged flows,
with a succession of important floods since 2005. Both
studies indicate that the floodplain exports sediment late
during the receding period (especially from September to
November) due to wind-induced sediment resuspension.

The nutrients and chlorophyll-a concentrations over
the floodplain present substantial variations linked to
phytoplankton primary production (Alcantara et al., 2008;
Kraus et al., 2019). The phytoplankton is partly respon-
sible for the considerable variation of particulate organic
carbon composition observed along the hydrological cycle
(Moreira-Turcq et al., 2013).

3 | SAMPLING AND ANALYTICAL
METHODS

3.1 | Monitoring projects and sampling
stations

Limnological monitoring for five consecutive years was
carried out through three Franco-Brazilian research pro-
jects as mentioned above, keeping the same sampling and
analysis protocols. The monitoring project began in March
2013 and ended in October 2017, totalling nine field mis-
sions with almost 400 superficial water samples. The total
amount of valid data per parameter is described in Table 1
(data with values below the detection limit were removed
from this count).

The LGC floodplain monitoring network consisted of
about 50 sampling stations (Figure 1). Sampling stations
were selected to represent the area best, considering the
seven larger lakes, distributions and characteristics, con-
nections, proximity to upland and the four water periods
(rising water stage, high-water stage, receding water stage
and low-water stage). At each sampling station, we carried
out a vertical profile of in situ measurements of the phys-
icochemical variables (temperature, conductivity, pH,
turbidity, chlorophyll-a and dissolved oxygen), depth and
GPS position or a point sub-surface measurement when
the depth was <50cm. The measurements were carried
out with an EXO-2 multiparameter probe daily calibrated.
At all sampling stations, water was collected from the
subsurface (0.2-0.5m from the surface) and, for a subset
of stations, from different depths with a Van Dorn bottle
and stored in 1L precleaned (washed with 10% HCL and
three times rinsed with MilliQ water in the laboratory)
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TABLE 1 Amount of valid data per

parameter. Amount Amount Amount
Parameters of data Parameters of data Parameters of data
pH 364 TOC 349 P total 349
Temperature 355 POC 325 P orthophosphate 117
Conductivity 363 DOC 349 P organic 244
ODO 345 AH -250nm 349 N total 349
ODO_sat 345 AH-254nm 349 N total dissolved 349
Turbidity 343 AH-365nm 349 N-ammoniaNH,* 300
Chlorophyll 345 AH-430nm 349 N-NO;™ nitrate 265
Alkalinity 298 AH-750nm 322 Chlorophyll a 340
Secchi 283 Chlorophyll b 223
SPM 378 Chlorophyll ¢ 274
Silica 349 Pheophytin a 264

low-density polyethylene (LDPE) bottles. The bulk water
samples were divided into two parts: one part processed
and analysed in the ship’s laboratory immediately after
collection, and one part was frozen for analysis in the
laboratories (Instituto de Geociéncias, UnB; Instituto de
Pesquisas Hidraulicas, UFRGS).

Given the operational organization, samples were
collected in each survey within 8-12days from the boat.
The ship's laboratory, maintained at 20°C, had an essen-
tial working structure on a bench divided into stations for
immediate sample filtration, analyses of in-situ parame-
ters (e.g. alkalinity), samples conditioning and freezing.
Waters were rapidly filtered after sampling, and both
unfiltered and filtered samples were stored at —10°C or
4°C until analysis in laboratories (Ship's UnB and UFRGS
laboratories).

3.2 | Analytical methods

In each of the sampling stations, the methodological
procedures were applied according to the flow chart of
Figure 2.

3.2.1 | Field measurements and
laboratory analysis

Each morning, before deploying the multiparameter probe
(EXO0-2), temperature, pH, conductivity, oxygen concen-
tration/saturation (ODO/ODO_SAT), turbidity and chlo-
rophyll sensors were calibrated with standard methods.
The probe was deployed once the boat was anchored in
order to avoid too important drifts with the current. This
equipment allowed the collection of data in the depth pro-
file at each sampling station. The Secchi disk was used to
measure the depth of transparency.

3.2.2 | Laboratory analysis

Alkalinity

The Alkalinity (Gran, 1952) was measured through an
acidimetric titration following Mackereth et al. (1989) ex-
pressed in mg-L™' CaCO”.

Suspended Particulate Materials

Suspended particulate materials (SPM) concentrations
were collected using filtration support and previously
weighed 0.45 pm filters (@47 mm, dried at 100°C), and fil-
tered 250-500mL of water. The SPM concentration esti-
mation followed APHA. (2012) expressed in mgL™".

Chlorophyll-a

We filtered three independent 500 mL replicate samples,
from each sampling point, in a glass fibre filter (GF/F
Filter, Whatman). After filtration, the three filtres were
folded and independently wrapped in aluminium foil and
frozen until the analysis in the laboratory. Chlorophyll
species were 98% extracted cold ethanol (Jespersen &
Christoffersen, 1987). Concentrations of chlorophyll-a,
chlorophyll-b, chlorophyll-c and pheophytin, were esti-
mated by reading the optical densities at wavelengths 664,
647, 630 and 750nm (APHA, 2012) on a spectrophotom-
eter Cary UV-VIS, expressed in mg-L_l.

Carbon TOC, POC and DOC

We used raw and filtered samples for carbon species
(total organic-TOC, dissolved-DOC and particulate-POC).
Between 250 and 500mL sample volumes were previ-
ously filtered through a pre-ignited (at 450°C in a muf-
fle furnace for 1 hr) glass microfibre filter (Whatman,
GF/F, 0.7pum). An auto-sampler fed both types of samples
(raw and filtered) into a Total Organic Carbon Analyser
(Shimadzu TOC-VCPH analyser), and the carbon content
was estimated after combustion at 680°C and compared to
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FIGURE 2
pH methodological procedures in all sampling

Flow chart

stations.
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carbon standards (1-100mg L™, Potassium Biphthalate,
P.A. Merck), expressed in mgL_1 C following the 5,310
methods of total organic carbon (Standard methods www.
standardmethods.org).

Nutrients

Nutrients nitrate (mg-L™' NO,” -N), ammonium
(mg-L~!' NH,*-N), total phosphorus (mg-L™" PO, *-P)
and orthophosphate (mg-L™' PO, *) were colorimet-
rically estimated following Mackereth et al. (1989)
and APHA (2012) procedures on a Cary UV-VIS
spectrophotometer.

Total nitrogen (mg-L~" N) was estimated using raw sam-
ples fed by an automated sampler into a coupled Shimadzu
TOC-VCPH analyser-Shimadzu Chemiluminescence gas
analyser TNM-1, and after sample combustion at 680°C,

compared to potassium nitrate standards (0.1-50 mg-L ™",
P.A. Merck).

Humic acids

Humic acid concentrations were estimated in filtered
samples (Millipore membrane filter, 0.45pum pore size),
following the 5,510 method of aquatic humic substances
(Standard methods, www.standardmethods.org) deter-
mination. The water absorbance was estimated using a
Spectrophotometer Cary UV-VIS, the optical densities
were read at 250, 254, 365, 430 and 750 nm wavelengths
and expressed in mg-L™".

Silica
To quantify silicate (SiO,), we used a photometric method
(Si Merck Spectroquant kit for silicates) in filtered samples
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(Millipore membrane filter, 0.45pm pore size) using a
Spectrophotometer Cary UV-VIS expressed in mg-L™'S.

3.2.3 | Quality control

Quality control was performed with a reference stand-
ard in the procedures. The range and accuracy specifi-
cations of EXO-2 multiparameter probe are described in
Table 2. At each mission, before starting data collection,
the probe's electrodes were calibrated according to the
manual and the standards established for each parameter.
The data generated from the probe underwent a quality
analysis. We excluded data values that did not match the
reality of the field, data generated after the probe touched
the lake bottom and outliers caused some problems (e.g.
dirt on the sensor). The quality of chemical analytical pro-
cedures (nutrients, silica and carbon) was checked using
certified reference materials.

4 | THE LAGO GRANDE DE
CURUAI FLOODPLAIN DATA SET

Data are organized by mission (Table 3), and each mis-
sion corresponds to a phase in the hydrological period
(Figures 3 and 4). Sampling points located near the mar-
gins and temporary islands may vary from the exact loca-
tion in a radius of up to 0.5km to the coordinates provided.

At each sampling station, different amounts of anal-
ysis were performed. Figure 5 represents the sum of the
number of analyses performed by parameters. In the first
map, ‘all parameters’ (Figure 5a) are counted the analy-
ses sums for all parameters. The ‘exo profile’ (Figure 5b)
represents the number of profiles collected for the pa-
rameter set: chlorophyll, turbidity, dissolved oxygen,

TABLE 2 EXO-2 multiparameter probe specifications.

EXO parameters

Data Journal

oxygen saturation, temperature, pH and conductivity.
The ‘physicochemical’ (Figure 5c¢) includes pH, tempera-
ture, conductivity, alkalinity, secchi depth and suspended
particulate material. The ‘phosphorus and nitrogen spe-
cies’ (Figure 5d) include phosphorus (total, orthophos-
phate and organic) and nitrogen (total, total dissolved,
ammonia and nitrate). The ‘chlorophyll’ (Figure 5e) in-
cludes chlorophyll-a, b, ¢ and pheophytin-a. The ‘humic
acids and organic carbon’ (Figure 5f) include humic acids
measured at different wavelengths (250, 254, 365, 430
and 750nm) and organic carbon (total, particulate and
dissolved).

5 | POTENTIAL USE OF DATA SET
AND RECOMMENDATIONS

Lago Grande de Curuai floodplain is one of the few sites
relatively well monitored in the last 30 years. Our data will
contribute to enriching the available data on this flood-
plain and could be used for comparison with other data
sets released for this floodplain (Barbosa et al., 2010, data
from 2004 to 2006) and also with the data set from other
floodplains in the basin or elsewhere in the world (Bonnet
et al., 2017; Castillo, 2020; Frappart et al., 2015; Roberto
et al., 2009; Rodriguez et al., 2019). It will help monitor
potential changes in water quality in these environments
while human pressure is increasing rapidly in this region
of the world.

These environments are constantly evolving associated
with changes in land use and land cover in the hydro-
graphic basin, mainly due to anthropic pressure such as
deforestation, construction of dams and use of pesticides
in agriculture. Our data will contribute to monitoring pos-
sible water quality changes in these environments over
time.

measured Range Accuracy Obs
Chlorophyll 0-400pg-L~" Chl; Linearity: R2>0.999 for serial dilution of Rhodamine WT solution from —
0-100 RFU 0-400 ug-L™" Chl-a equivalent
Turbidity 0-4,000 FNU 0-999 FNU: 0.3 FNU or +2% of reading, w.i.g.; 1,000-4,000 FNU: +5% of reading 1
Dissolved oxygen 0-50mg-L~* 0-20mg-L ™% +0.1mg-L ™" or 1% of reading, w.i.g.; 20-50mg-L™": +5% of reading 2
Oxygen saturation ~ 0%-500% air saturation 0%-200%: +1% of reading or 1% saturation, w.i.g.; 200%-500%: +5% of reading 2
Temperature —51t035°C;35t0 50°C  +0.01°C; +0.05°C 3
pH 0-14units +0.1 pH units within +10°C of calibration temp; +0.2 pH units for entire temp 4
range
Conductivity 0-200 mS-cm™ 0-100: +0.5% of reading or 0.001 mS/cm, w.i.g.; 100-200: +1% of reading —

Note: 1. Performance-based on 3-point calibration done with YSI AMCO-AEPA standards of 0, 124 and 1,010 FNU. The same type of standard must be used for
all calibration points; 2. Relative to calibration gases; 3. Temperature accuracy traceable to NIST standards; and 4. Within the environmental pH range of pH4-

10; More information is available at: https://www.ysi.com/EXO02.
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TABLE 3 Sampling mission description.
Number of
Number of sampling Start date (dd/ End date (dd/ Average level® Hydrologic
Mission samples stations mm/yyyy) mm/yyyy) (cm) phase
FABI 71 46 08/03/2013 18/03/2013 626 R
FABII 73 50 08/09/2013 18/09/2013 512 F
FAB III 75 51 27/05/2014 05/06/2014 839 HW
FAB IV 36 36 26/11/2014 03/12/2014 257 LW
FABV 25 18 05/05/2015 12/05/2015 787 HW
FAB VI 24 24 12/04/2016 21/04/2016 557 R
FAB VII 28 28 29/09/2016 06/10/2016 208 LW
FAB VIII 31 31 11/04/2017 18/04/2017 759 HW
FAB IX 24 24 12/09/2017 18/09/2017 311 F

*Average level: average water level read at the 17,050,001 Obidos-PA gauge during the mission periods. Available on the Hidroweb platform provided by the
Brazilian National Water Agency - http://www.snirh.gov.br/hidroweb/serieshistoricas.
Abbreviations: F, flushing period; HW, high water; LW, low water; R, rising period.

Water Level mField trip period
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FIGURE 3 Distribution of the field campaigns along the hydrological cycles.
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5.1 | Some recommendations for
using the data set for comparison with data
acquired in the past

Because of rainfall intensification since 2001 at the basin
scale (Gloor et al., 2013), the maximum water levels attained
each year during 2001-2016 are significantly higher than
during the period 1983-2000. In contrast, the minimum lev-
els achieved did not differ significantly between the two con-
sidered periods. But the rate of change during water level
rising and falling (i.e. the variation in water level during a
given period, namely January-April for rising, September—
November for falling), varies significantly from one period
to another. The water level rises and decreases faster dur-
ing the 2001-2016 period compared to the 1983-2000 period
(Arvor et al., 2018). Consequently, we recommend compar-
ing the data considering water levels (available on the ANA
website  https://www.snirh.gov.br/hidroweb/serieshistor-
icas) and not only the hydrological periods.

The tidal area between low and high water is suitable
for livestock grazing. Thus, the cattle transhumance be-
tween the upland and the floodplain each year. Variations
in hydrological cycles from 1year to the next consequently
directly influence these activities in such floodplains
(Bommel et al., 2016; Katz et al., 2020). Still, compared with
older data, it is worth mentioning that livestock farming has
increased considerably since the early 1990s, with potential
impacts on water quality. The primary forest in these local
basins has been gradually replaced by grazing land, pro-
viding shelter for livestock during the high-water seasons.
Cultivated areas (mainly cassava and food crops for family
production) are set aside at the end of a 4-yearcycle to re-
plenish the soil by allowing secondary vegetation (capoeira
for the local population) to grow (Bommel et al., 2016). The
evolution of land use based on the analysis and processing
of Landsat images during the low-water periods in 1985,
1997 and 2014, validated by fieldwork, has been proposed
(Peres et al., 2018). This study did show a decrease of at
least 25% in primary forest (an increase of about 47% in
secondary vegetation) between 1985 and 2014, but a slight
variation between 1985 and 1997. It also shows an increase
of about 26% in cultivated areas between 1985 and 1997,
and their decline between 1997 and 2014 (18%), while the
area of pastureland rose by about 37% during the same pe-
riod. These results denote some important and relatively
rapid shifts in agricultural activities and, consequently,
important land cover changes that might affect the water
quality and the water balance of the floodplain.

6 | CONCLUSION

The 5-year sample collection survey in the LGC flood-
plain provided information on the temporal and spatial

water quality variability from a set of physical-chemical
parameters and chlorophyll-a in surface waters. There
were nine collection missions (between 2013 and 2017) in
the different phases of the flood pulse: rising, high water,
flushing and low water in the seven main floodplain lakes.
The database is available at https://dataverse.ird.fr/datav
erse/umr_espace-dev. Heritage data, new data and data
from other floodplains will enrich this data set. The cur-
rent data set has the potential to verify specific hypotheses
about the biogeochemical functioning of floodplain lakes.
Finally, it is also a benchmark of water quality in this type
of environment and the transformations underway in the
basin.
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