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CICOS’ Experience on EO support to navigation in 
Congo River basin

Eng Georges GULEMVUGA
Director of Water Resources / CICOS

16th EUMETSA

Cotonou, du16 au 20 September 2024
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Outline

o Context & Brief on the Congo Basin

o CICOS’ mandate

o Role of CICOS in Hydrological monitoring

o CICOS’ Experience on EO data and Spatial Hydrology

o Applications developped
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Brief on Congo basin

Average discharge : 41,000 m3/s (2d after l’Amazone)

Congo River length: 4,734 km 
(2d  longest in Africa)

Area : 3 822 000 km2

Angola; 
8%

Burundi + 
Rwanda; 

0,49% Cameroun; 
2%Centrafrique; 

11%

Congo; 7%

RD Congo; 
62%

Tanzanie; 4%
Zambie; 5%

Gabon; 0,03%
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 Congo Basin is now the “Earth’s first lung”;

 25,000 Km navigable channels key driver for Blue

economy of the region (transportation) ;

 Countries opened up only by inland waterways;

 Enormous hydropower potentials (150 000 MW of which

44 000 MW) located at Inga site;

 204 millions ha of forests (5,3 millions Km2);

 2nd World inundated forest after the Amazon;

 26% of world’s inundated forests (46% of the Congo

basin).

Key features of the Congo basin
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CICOS

Integrated 
Water 

Resources 
Manageme

nt

SIX Country Members and one Observer country                                                                                     

Inland 
navigation 
promoting

CICOS’ Mandate 

CICOS is an intergovernmental 

Organisation charged with the promotion 

of inland waterway navigation and the 

Integrated Management of Water 

Resources (IMWR) in the Congo basin.

Legal Framework : Agreement (1999) and 

its Addendum (2007)
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Role of CICOS

Mandate for coordinating hydrological monitoring in the Congo Basin.

CICOS:

 Facilitates access to EO data through satellite reception stations;

 support the NHS;

 Data centralization and dissemination (SIBCO – SIH);

 Raising awareness among country members on WRM ;

 Data sharing framework protocol monitoring ;

 Promoting inonvative technologies for data acquisition (EO, spatial

altimetry);
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Status of Hydrometric Network

In-situ networks still lacking 

16ème EUMETSAT USER FORUM IN AFRICA, Cotonou du 16 au 20 Septembre 2024

• An innovative approach must be implemented to fill these
gaps

• This approach must combine all possible data sources



8

Spatial altimetry Data accessibility

Hydroweb-NG platform http://hydroweb.theia-land.fr/ 
eStation
Eumetsat data access portfolio 
Copernicus portail

Accessible and free data.

Théia account to create, free and compulsory.

Data downloads in batches of 100 time series or
automatically by scripts.

http://hydroweb.theia-land.fr/
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10 stations 
en 2002

Plus de 100 stations 
in-situ en 2015

Plus de 800 stations (virtuelles
+ In-situ) en fin 2019

Hydrometric network densification 

0
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1960 1980 2010 2015 2019

Evolution du Nbr de stations

EO Data contribution

16ème EUMETSAT USER FORUM IN AFRICA, Cotonou du 16 au 20 Septembre 2024
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More than 
2 Mio T/ 

year 

More than 
2,500 River 

vessels 

10 times 
cheaper 

Main mode of 
transportation 

River transport

highlighted sector

25,000 Km of waterways 
estimated



11

... a continuity of initiatives…

Funded under the AUC – EU Partnership

Experience on EO Data Using and spatial 
Hydrology

PUMA

2001-2006

AMESD 
2007-2013

MESA 
2013-2017

GMES & 
Africa 

Phase1 

2017-2020

GMES & 
Africa 

Phase2 

2021-2025
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EO data offers great application 
potential

o Aid to river navigation;
o Management of international

water sharing;
o Better flood modeling;
o Stock management: urban, 

industrial and agricultural 
consumption

o Management of hydroelectricity 
production

o Prevention of the spread of 
epidemics, etc.
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Towards in-situ / spatial complementarity

Multi-sensor spatial data
+ in-situ/terrain, weather

Hydrological data used

o Water levels (spatial altimetry), 

o Discharges (Spatial altimetry), 

o Precipitations (TRMM, CMORPH, GPM, PERSIANN, Megha-

Tropiques, etc.)

o Evapotranspirations (MODIS ET GLEAM, GLDAS Model, etc.) 

o Hydrological balance, etc.
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Monitoring the water cycle by 
satellite
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Source of EO Data
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Mission satellite Lancement Fin mission
Répétitivité 

(jours)

Distance inter-
traces à 

l'Equateur (km)
Geosat 12/03/1985 30/01/1990 17 164 
ERS-1 17/07/1991 31/03/2000 35 80 
Topex / Poséidon 10/08/1992 18/01/2006 10 315 
GFO 10/02/1998 26/11/2008 17 160 
ERS-2 21/04/1995 06/07/2011 35 80 
Envisat 01/03/2002 08/06/2012 30-35 80 
Jason-1 07/12/2001 01/07/2013 10 315 
Cryosat-2 08/04/2010 - 369 
Sentinel-3A 16/02/2016 - 27 104 
Jason-3 17/01/2016 - 10 315 
Saral (AltiKa) 25/02/2013 - 35 80 
Jason-2 20/06/2008 - 10 315 
Jason-CS / 
Sentinel-6 

2020 - 10 315 

SWOT 2022 - 21 140 120 km de 
fauchée 
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Development and testing of a
methodology for calculating flow rates
from altimetric satellite measurements
over the Congo and Oubangui
Through two station: Maluku  and Mbata

Installation of two hydrometric
stations along a satellite
track.

EO Data validation using in-situ 
data

Surface Water and Ocean Topography
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Altitude ou “niveau d’eau” (cm)

Congo a Brazzaville

Congo a Kinshasa

272.577

0

0

273.744

0

0

274.568

0

0

274.193

0

0

272.746

0

0

272.503

0

0

272.5

0

0

272.349

0

0

272.098

0

0

272.576

0

0

273.135

0

0

273.746

0

0

273.693

0

0

272.885

0

0

272.091

0

0

272.015

0

0

271.815

0

0

271.264

0

0

271.089

0

0

271.873

0

0

272.29

0

0

273.677

0

0

273.975

0

0

272.865

0

0

272.102

0

0

272.18

0

0

271.863

0

0

272.042

0

0

271.715

0

0

271.932

0

0

272.207

0

0

272.869

0

0

273.746

0

0

273.06

0

0

272.39

0

0

272.135

0

0

272.13

0

0

271.743

0

0

271.291

0

0

272.562

0

0

273.741

0

0

274.403

0

0

273.379

0

0

272.322

0

0

272.205

0

0

272.409

0

0

272.42

0

0

272.101

0

0

272.158

0

0

272.736

0

0

273.635

0

0

274.189

0

0

273.83

0

0

272.696

0

0

272.27

0

0

272.622

0

0

272.305

0

0

272.025

0

0

271.798

0

0

272.47

0

0

272.681

0

0

273.649

0

0

273.937

0

0

272.728

0

0

272.444

0

0

272.584

0

0

272.504

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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congo-143-brazza-G2_OUT

		10		277.88		2002		10/5/02		15.408		-4.141		3		272.682		0.101		3		272.577		0.037		2		272.682		0		0

		11		312.88		2002		11/9/02		15.415		-4.132		3		273.697		0.086		3		273.744		0.013		2		273.697		0		0

		12		347.88		2002		12/14/02		15.412		-4.134		3		274.627		0.065		3		274.568		0.014		2		274.627		0		0

		13		17.88		2003		1/18/03		15.416		-4.137		3		274.209		0.09		3		274.193		0.073		3		274.209		0		0

		14		52.88		2003		2/22/03		15.413		-4.138		3		272.696		0.105		3		272.746		0.023		2		272.696		0		0

		16		122.88		2003		3/29/03		15.404		-4.143		2		272.503		0.014		2		272.503		0.014		2		272.503		0		0

		17		157.88		2003		5/3/03		15.419		-4.137		3		272.548		0.055		3		272.5		0.01		2		272.548		0		0

		18		192.88		2003		6/7/03		15.418		-4.136		3		272.341		0.013		3		272.349		0.001		2		272.341		0		0

		19		227.88		2003		7/12/03		15.42		-4.136		3		272.091		0.051		3		272.098		0.042		3		272.091		0		0

		20		262.88		2003		8/16/03		15.412		-4.139		3		272.551		0.103		3		272.576		0.083		3		272.551		0		0

		21		297.88		2003		9/20/03		15.412		-4.138		2		273.135		0.01		2		273.135		0.01		2		273.135		0		0

		22		332.88		2003		10/25/03		15.412		-4.139		3		273.77		0.118		3		273.746		0.095		3		273.77		0		0

		23		2.88		2004		11/29/03		15.408		-4.14		2		273.693		0.002		2		273.693		0.002		2		273.693		0		0

		24		37.88		2004		1/3/04		15.411		-4.139		3		272.878		0.051		3		272.885		0.042		3		272.878		0		0

		25		72.88		2004		2/7/04		15.408		-4.136		3		272.116		0.142		3		272.091		0.115		3		272.116		0		0

		26		107.88		2004		3/13/04		15.407		-4.137		3		272.026		0.131		3		272.015		0.107		3		272.026		0		0

		27		142.88		2004		4/17/04		15.41		-4.14		2		271.815		0.072		2		271.815		0.072		2		271.815		0		0

		28		177.88		2004		5/22/04		15.418		-4.135		3		271.298		0.043		3		271.264		0.004		2		271.298		0		0

		29		212.88		2004		6/26/04		15.412		-4.135		3		271.146		0.073		3		271.089		0.006		2		271.146		0		0

		30		247.88		2004		7/31/04		15.409		-4.14		2		271.873		0.014		2		271.873		0.014		2		271.873		0		0

		31		282.88		2004		9/4/04		15.408		-4.141		3		272.294		0.099		3		272.29		0.081		3		272.294		0		0

		32		317.88		2004		10/9/04		15.42		-4.134		3		273.662		0.052		3		273.677		0.02		2		273.662		0		0

		33		352.88		2004		11/13/04		15.418		-4.135		3		273.972		0.011		3		273.975		0.004		2		273.972		0		0

		34		21.88		2005		12/18/04		15.412		-4.138		2		272.865		0.115		2		272.865		0.115		2		272.865		0		0

		35		56.88		2005		1/22/05		15.417		-4.137		3		272.045		0.125		3		272.102		0.03		2		272.045		0		0

		36		91.88		2005		2/26/05		15.415		-4.132		3		272.149		0.082		3		272.18		0.025		2		272.149		0		0

		37		126.88		2005		4/2/05		15.406		-4.141		2		271.863		0.02		2		271.863		0.02		2		271.863		0		0

		38		161.88		2005		5/7/05		15.416		-4.137		3		272.069		0.028		3		272.042		0.008		2		272.069		0		0

		39		196.88		2005		6/11/05		15.407		-4.137		3		271.708		0.123		3		271.715		0.1		3		271.708		0		0

		40		231.88		2005		7/16/05		15.413		-4.133		3		271.833		0.217		3		271.932		0.051		2		271.833		0		0

		41		266.88		2005		8/20/05		15.41		-4.136		3		272.282		0.079		3		272.207		0.02		2		272.282		0		0

		42		301.88		2005		9/24/05		15.408		-4.141		2		272.869		0.082		2		272.869		0.082		2		272.869		0		0

		43		336.88		2005		10/29/05		15.418		-4.135		3		273.663		0.151		3		273.746		0.023		2		273.663		0		0

		44		6.88		2006		12/3/05		15.416		-4.135		2		273.06		0.06		2		273.06		0.06		2		273.06		0		0

		45		41.88		2006		1/7/06		15.418		-4.137		3		272.437		0.219		3		272.39		0.176		3		272.437		0		0

		46		76.88		2006		2/11/06		15.415		-4.137		3		272.168		0.044		3		272.135		0.002		2		272.168		0		0

		47		111.88		2006		3/18/06		15.41		-4.139		2		272.13		0.121		2		272.13		0.121		2		272.13		0		0

		49		181.88		2006		4/22/06		15.406		-4.143		3		271.752		0.04		3		271.743		0.033		3		271.752		0		0

		50		216.88		2006		5/27/06		15.404		-4.14		3		271.382		0.09		3		271.291		0.03		2		271.382		0		0

		52		286.88		2006		7/1/06		15.414		-4.137		2		272.562		0.03		2		272.562		0.03		2		272.562		0		0

		53		321.88		2006		8/5/06		15.42		-4.134		4		273.763		0.061		4		273.741		0.055		4		273.763		0		0

		54		356.88		2006		9/9/06		15.413		-4.136		2		274.403		0.047		2		274.403		0.047		2		274.403		0		0

		55		26.88		2007		10/14/06		15.415		-4.139		3		273.432		0.052		3		273.379		0.017		2		273.432		0		0

		56		61.88		2007		11/18/06		15.413		-4.141		3		272.381		0.064		3		272.322		0.014		2		272.381		0		0

		57		96.88		2007		12/23/06		15.414		-4.137		3		272.122		0.152		3		272.205		0.023		2		272.122		0		0

		58		131.88		2007		1/27/07		15.413		-4.134		3		272.405		0.068		3		272.409		0.055		3		272.405		0		0

		59		166.88		2007		3/3/07		15.413		-4.133		3		272.405		0.12		3		272.42		0.098		3		272.405		0		0

		60		201.88		2007		4/7/07		15.414		-4.136		2		272.101		0.051		2		272.101		0.051		2		272.101		0		0

		61		236.88		2007		5/12/07		15.414		-4.138		3		272.169		0.067		3		272.158		0.055		3		272.169		0		0

		62		271.88		2007		6/16/07		15.414		-4.137		3		272.741		0.034		3		272.736		0.028		3		272.741		0		0

		63		306.88		2007		7/21/07		15.413		-4.137		2		273.635		0.065		2		273.635		0.065		2		273.635		0		0

		64		341.88		2007		8/25/07		15.415		-4.139		3		274.234		0.048		3		274.189		0.011		2		274.234		0		0

		65		11.88		2008		9/29/07		15.415		-4.139		3		273.841		0.071		3		273.83		0.057		3		273.841		0		0

		66		46.88		2008		11/3/07		15.415		-4.139		3		272.797		0.139		3		272.696		0.003		2		272.797		0		0

		67		81.88		2008		12/8/07		15.413		-4.138		4		272.368		0.13		4		272.27		0.127		4		272.368		0		0

		68		116.88		2008		1/12/08		15.414		-4.134		3		272.66		0.036		3		272.622		0.014		2		272.66		0		0

		69		151.88		2008		2/16/08		15.413		-4.134		3		272.262		0.079		3		272.305		0.012		2		272.262		0		0

		70		186.88		2008		3/22/08		15.412		-4.137		2		272.025		0.078		2		272.025		0.078		2		272.025		0		0

		71		221.88		2008		4/26/08		15.413		-4.138		3		271.862		0.085		3		271.798		0.005		2		271.862		0		0

		72		256.88		2008		5/31/08		15.415		-4.136		2		272.47		0.022		2		272.47		0.022		2		272.47		0		0

		73		291.88		2008		7/5/08		15.413		-4.14		3		272.756		0.08		3		272.681		0.02		2		272.756		0		0

		74		326.88		2008		8/9/08		15.413		-4.138		3		273.639		0.081		3		273.649		0.066		3		273.639		0		0

		75		361.88		2008		9/13/08		15.413		-4.136		2		273.937		0.04		2		273.937		0.04		2		273.937		0		0

		76		30.88		2009		10/18/08		15.414		-4.137		3		272.81		0.109		3		272.728		0.005		2		272.81		0		0

		77		65.88		2009		11/22/08		15.411		-4.135		3		272.608		0.154		3		272.444		0.061		2		272.608		0		0

		78		100.88		2009		12/27/08		15.412		-4.133		2		272.584		0.364		2		272.584		0.364		2		272.584		0		0

		79		135.88		2009		1/31/09		15.413		-4.138		2		272.504		0.078		2		272.504		0.078		2		272.504		0		0

																						272.6638059701

																				271.45		2.2879661017
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Methodological approach of added value 
building

In-situ 
and EO 
data 
collection

Processin
g, 
analysis 
and 
modeling

Developm
ent of 
products 
and 
services

End-
Users and 
Decision 
Makers
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CICOS CONSORTIUM

Monitoring of 
the 
hydrological 
balance of 
the Central 
African sub-
basins 

Monitoring of 
the dynamics 
of flooded 
areas under 
forest in the 
central basin                   

PARTNERS 

Monitoring of 
water levels 
for 
navigation 
river

Main themes tracking with EO data 
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Downstream products and services, such

as:
o Development of water level alerts for

navigation (smartphone App) ;

o Construction and updating of rating curves;

o Determining the longitudinal profiles of

watercourses ;

o Identification of sections suitable for

hydroelectricity (pico-micro);

o Flow (discharges) monitoring through

spatial altimetry data.

Services developped with EO data 
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Altitude ou “niveau d’eau” (cm)

Congo a Brazzaville

Congo a Kinshasa

272.577

0

0

273.744

0

0

274.568

0

0

274.193

0

0

272.746

0

0

272.503

0

0

272.5

0

0

272.349

0

0

272.098

0

0

272.576

0

0

273.135

0

0

273.746

0

0

273.693

0

0

272.885

0

0

272.091

0

0

272.015

0

0

271.815

0

0

271.264

0

0

271.089

0

0

271.873

0

0

272.29

0

0

273.677

0

0

273.975

0

0

272.865

0

0

272.102

0

0

272.18

0

0

271.863

0

0

272.042

0

0

271.715

0

0

271.932

0

0

272.207

0

0

272.869

0

0

273.746

0

0

273.06

0

0

272.39

0

0

272.135

0

0

272.13

0

0

271.743

0

0

271.291

0

0

272.562

0

0

273.741

0

0

274.403

0

0

273.379

0

0

272.322

0

0

272.205

0

0

272.409

0

0

272.42

0

0

272.101

0

0

272.158

0

0

272.736

0

0

273.635

0

0

274.189

0

0

273.83

0

0

272.696

0

0

272.27

0

0

272.622

0

0

272.305

0

0

272.025

0

0

271.798

0

0

272.47

0

0

272.681

0

0

273.649

0

0

273.937

0

0

272.728

0

0

272.444

0

0

272.584

0

0

272.504

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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congo-143-brazza-G2_OUT

		10		277.88		2002		10/5/02		15.408		-4.141		3		272.682		0.101		3		272.577		0.037		2		272.682		0		0

		11		312.88		2002		11/9/02		15.415		-4.132		3		273.697		0.086		3		273.744		0.013		2		273.697		0		0

		12		347.88		2002		12/14/02		15.412		-4.134		3		274.627		0.065		3		274.568		0.014		2		274.627		0		0

		13		17.88		2003		1/18/03		15.416		-4.137		3		274.209		0.09		3		274.193		0.073		3		274.209		0		0

		14		52.88		2003		2/22/03		15.413		-4.138		3		272.696		0.105		3		272.746		0.023		2		272.696		0		0

		16		122.88		2003		3/29/03		15.404		-4.143		2		272.503		0.014		2		272.503		0.014		2		272.503		0		0

		17		157.88		2003		5/3/03		15.419		-4.137		3		272.548		0.055		3		272.5		0.01		2		272.548		0		0

		18		192.88		2003		6/7/03		15.418		-4.136		3		272.341		0.013		3		272.349		0.001		2		272.341		0		0

		19		227.88		2003		7/12/03		15.42		-4.136		3		272.091		0.051		3		272.098		0.042		3		272.091		0		0

		20		262.88		2003		8/16/03		15.412		-4.139		3		272.551		0.103		3		272.576		0.083		3		272.551		0		0

		21		297.88		2003		9/20/03		15.412		-4.138		2		273.135		0.01		2		273.135		0.01		2		273.135		0		0

		22		332.88		2003		10/25/03		15.412		-4.139		3		273.77		0.118		3		273.746		0.095		3		273.77		0		0

		23		2.88		2004		11/29/03		15.408		-4.14		2		273.693		0.002		2		273.693		0.002		2		273.693		0		0

		24		37.88		2004		1/3/04		15.411		-4.139		3		272.878		0.051		3		272.885		0.042		3		272.878		0		0

		25		72.88		2004		2/7/04		15.408		-4.136		3		272.116		0.142		3		272.091		0.115		3		272.116		0		0

		26		107.88		2004		3/13/04		15.407		-4.137		3		272.026		0.131		3		272.015		0.107		3		272.026		0		0

		27		142.88		2004		4/17/04		15.41		-4.14		2		271.815		0.072		2		271.815		0.072		2		271.815		0		0

		28		177.88		2004		5/22/04		15.418		-4.135		3		271.298		0.043		3		271.264		0.004		2		271.298		0		0

		29		212.88		2004		6/26/04		15.412		-4.135		3		271.146		0.073		3		271.089		0.006		2		271.146		0		0

		30		247.88		2004		7/31/04		15.409		-4.14		2		271.873		0.014		2		271.873		0.014		2		271.873		0		0

		31		282.88		2004		9/4/04		15.408		-4.141		3		272.294		0.099		3		272.29		0.081		3		272.294		0		0

		32		317.88		2004		10/9/04		15.42		-4.134		3		273.662		0.052		3		273.677		0.02		2		273.662		0		0

		33		352.88		2004		11/13/04		15.418		-4.135		3		273.972		0.011		3		273.975		0.004		2		273.972		0		0

		34		21.88		2005		12/18/04		15.412		-4.138		2		272.865		0.115		2		272.865		0.115		2		272.865		0		0

		35		56.88		2005		1/22/05		15.417		-4.137		3		272.045		0.125		3		272.102		0.03		2		272.045		0		0

		36		91.88		2005		2/26/05		15.415		-4.132		3		272.149		0.082		3		272.18		0.025		2		272.149		0		0

		37		126.88		2005		4/2/05		15.406		-4.141		2		271.863		0.02		2		271.863		0.02		2		271.863		0		0

		38		161.88		2005		5/7/05		15.416		-4.137		3		272.069		0.028		3		272.042		0.008		2		272.069		0		0

		39		196.88		2005		6/11/05		15.407		-4.137		3		271.708		0.123		3		271.715		0.1		3		271.708		0		0

		40		231.88		2005		7/16/05		15.413		-4.133		3		271.833		0.217		3		271.932		0.051		2		271.833		0		0

		41		266.88		2005		8/20/05		15.41		-4.136		3		272.282		0.079		3		272.207		0.02		2		272.282		0		0

		42		301.88		2005		9/24/05		15.408		-4.141		2		272.869		0.082		2		272.869		0.082		2		272.869		0		0

		43		336.88		2005		10/29/05		15.418		-4.135		3		273.663		0.151		3		273.746		0.023		2		273.663		0		0

		44		6.88		2006		12/3/05		15.416		-4.135		2		273.06		0.06		2		273.06		0.06		2		273.06		0		0

		45		41.88		2006		1/7/06		15.418		-4.137		3		272.437		0.219		3		272.39		0.176		3		272.437		0		0

		46		76.88		2006		2/11/06		15.415		-4.137		3		272.168		0.044		3		272.135		0.002		2		272.168		0		0

		47		111.88		2006		3/18/06		15.41		-4.139		2		272.13		0.121		2		272.13		0.121		2		272.13		0		0

		49		181.88		2006		4/22/06		15.406		-4.143		3		271.752		0.04		3		271.743		0.033		3		271.752		0		0

		50		216.88		2006		5/27/06		15.404		-4.14		3		271.382		0.09		3		271.291		0.03		2		271.382		0		0

		52		286.88		2006		7/1/06		15.414		-4.137		2		272.562		0.03		2		272.562		0.03		2		272.562		0		0

		53		321.88		2006		8/5/06		15.42		-4.134		4		273.763		0.061		4		273.741		0.055		4		273.763		0		0

		54		356.88		2006		9/9/06		15.413		-4.136		2		274.403		0.047		2		274.403		0.047		2		274.403		0		0

		55		26.88		2007		10/14/06		15.415		-4.139		3		273.432		0.052		3		273.379		0.017		2		273.432		0		0

		56		61.88		2007		11/18/06		15.413		-4.141		3		272.381		0.064		3		272.322		0.014		2		272.381		0		0

		57		96.88		2007		12/23/06		15.414		-4.137		3		272.122		0.152		3		272.205		0.023		2		272.122		0		0

		58		131.88		2007		1/27/07		15.413		-4.134		3		272.405		0.068		3		272.409		0.055		3		272.405		0		0

		59		166.88		2007		3/3/07		15.413		-4.133		3		272.405		0.12		3		272.42		0.098		3		272.405		0		0

		60		201.88		2007		4/7/07		15.414		-4.136		2		272.101		0.051		2		272.101		0.051		2		272.101		0		0

		61		236.88		2007		5/12/07		15.414		-4.138		3		272.169		0.067		3		272.158		0.055		3		272.169		0		0

		62		271.88		2007		6/16/07		15.414		-4.137		3		272.741		0.034		3		272.736		0.028		3		272.741		0		0

		63		306.88		2007		7/21/07		15.413		-4.137		2		273.635		0.065		2		273.635		0.065		2		273.635		0		0

		64		341.88		2007		8/25/07		15.415		-4.139		3		274.234		0.048		3		274.189		0.011		2		274.234		0		0

		65		11.88		2008		9/29/07		15.415		-4.139		3		273.841		0.071		3		273.83		0.057		3		273.841		0		0

		66		46.88		2008		11/3/07		15.415		-4.139		3		272.797		0.139		3		272.696		0.003		2		272.797		0		0

		67		81.88		2008		12/8/07		15.413		-4.138		4		272.368		0.13		4		272.27		0.127		4		272.368		0		0

		68		116.88		2008		1/12/08		15.414		-4.134		3		272.66		0.036		3		272.622		0.014		2		272.66		0		0

		69		151.88		2008		2/16/08		15.413		-4.134		3		272.262		0.079		3		272.305		0.012		2		272.262		0		0

		70		186.88		2008		3/22/08		15.412		-4.137		2		272.025		0.078		2		272.025		0.078		2		272.025		0		0

		71		221.88		2008		4/26/08		15.413		-4.138		3		271.862		0.085		3		271.798		0.005		2		271.862		0		0

		72		256.88		2008		5/31/08		15.415		-4.136		2		272.47		0.022		2		272.47		0.022		2		272.47		0		0

		73		291.88		2008		7/5/08		15.413		-4.14		3		272.756		0.08		3		272.681		0.02		2		272.756		0		0

		74		326.88		2008		8/9/08		15.413		-4.138		3		273.639		0.081		3		273.649		0.066		3		273.639		0		0

		75		361.88		2008		9/13/08		15.413		-4.136		2		273.937		0.04		2		273.937		0.04		2		273.937		0		0

		76		30.88		2009		10/18/08		15.414		-4.137		3		272.81		0.109		3		272.728		0.005		2		272.81		0		0

		77		65.88		2009		11/22/08		15.411		-4.135		3		272.608		0.154		3		272.444		0.061		2		272.608		0		0

		78		100.88		2009		12/27/08		15.412		-4.133		2		272.584		0.364		2		272.584		0.364		2		272.584		0		0

		79		135.88		2009		1/31/09		15.413		-4.138		2		272.504		0.078		2		272.504		0.078		2		272.504		0		0

																						272.6638059701

																				271.45		2.2879661017
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270.27

270.24

270.21

270.2

270.19

270.19

270.19

270.21

270.21

270.23

270.25

270.27

270.27

270.28

270.3

270.31

270.31

270.31

270.29

270.29

270.29

270.25

270.22

270.19

270.18

270.08

269.9

269.82

269.74

269.67

269.62

269.56

269.51

269.47

269.46

269.45

269.43

269.43

269.46

269.49

269.53

269.59

269.65

269.7

269.7

269.8

269.8

269.9

269.94

270.01

270.06

270.14

270.17

270.22

270.28

270.34

270.45

270.51

270.57

270.63

270.69

270.74

270.79

270.82

270.86

270.9

270.93

270.96

270.97

270.98

270.98

270.99

270.98

270.97

270.96

270.95

270.94

270.94

270.94

270.98

271.02

271.06

271.11

271.14

271.16

271.21

271.24

271.43

271.45

271.5

271.53

271.41

271.43

271.45

271.47

271.5

271.52

271.6

271.58

271.57

271.57

271.57

271.58

271.54

271.54

271.53

271.53

271.54

271.57

271.59

271.65

271.68

271.71

271.76

271.78

271.82

271.89

271.94

271.96

272.01

272.05

272.1

272.16

272.23

272.26

272.33

272.35

272.39

272.43

272.47

272.51

272.57

272.66

272.69

272.72

272.76

272.78

272.81

272.82

272.83

272.86

272.86

272.86

272.86

272.91

272.94

272.97

272.97

272.96

272.96

272.96

272.95

272.92

272.93

272.91

272.9

272.9

272.91

272.9

272.89

272.86

272.86

272.82

272.8

272.78

272.76

272.71

272.66

272.64

272.69

272.61

272.54

272.55

272.53

272.51

272.47

272.38

272.32

272.26

272.19

272.13

272.07

272.01

271.93

271.86

271.8

271.75

271.7

271.66

271.64

271.62

271.6

271.55

271.49

271.48

271.45

271.41

271.37

271.34

271.29

271.25

271.22

271.19

271.14

271.12

271.11

271.03

271.01

270.97

270.94

270.91

270.89

270.86

270.83

270.79

270.75

270.71

270.69

270.68
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Fluvial navigation Smartphone App

 The mission is in progress, takes place 

without connection to an Internet network;

 Navigation progress;

 Navigation data progress as progress is 

made;

 GPS data recording in the form of logs (.csv

spreadsheet), and the GPS route (.kml file)

 Possibility of sharing information 

(Observations, remarks, incidents, or other). 

For example, a moved or damaged beacon.

Progress of a mission
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A SmartPhone Application and Electronic Navigation Maps 

Applications developped
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Applications developped (i)

water level forecastingwater balance estimation

hydropower potential sites
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Geo-Services Web Interface

Geo-services development
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Clusters of Geo-Services

Other Geo-Services
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Thank you
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