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The National Water Resources Information System - SNIRH is one 
of the management instruments of the National Policy of Water 
Resources, established by Law no. 9.433/1997. This instrument 
is intended to: gather, give consistency, share data and infor-
mation about the qualitative and quantitative status of water 
resources in Brazil, permanently update the information on the 
availability and demand of water resources, in addition to pro-
vide inputs for the elaboration of Water Basins Resources Plans.

In order to achieve its purposes, SNIRH comprises computer sub-
systems, integrated database, computer infrastructure, integra-
tional plataform and human and organizational resources.

ANA, in compliance with the principles, purposes and guidelines 
of the National Policy of Water Resources, is responsible for orga-
nizing, implementing and managing the SNIRH (Art. 4, paragraph 
14 of Law no. 9.984/2000).

Management Team

Sérgio Augusto Barbosa
Superintendent of Information Management

Maurício Cezar Rebello Cordeiro
Assistant-Superintendent of Information Management

Marco Antônio Silva
Assistant

Roberto Lanari Júnior
Implementation of Projects and Systems Manager

Cláudio Pereira
Information Technology Manager 

Marcio Bom� m Pereira Pinto
Geographic Information Manager

Technical Team
Adriana Vieira Alves
Agustin Justo Trigo
Aldir José Borelli
Alexandre de Amorim Teixeira
Alexandre Junqueira Homem de Mello
Christiane da Cunha Gonçalves 
Cleodonor Gregório Dantas
Daniel Assumpção Costa Ferreira
Danilo Rafael de Souza Moraes
Emerson Ferreira Gordo
Fabiano Costa de Almeida
Fábio Vicente Ferreira
Fernando Maciel Lima e Sousa
Filipe Sampaio Casulari Pinhati
Francilene Faria Araújo Mendes
Gustavo Souto Fontes Molleri
Helvécio da Silva Araujo Mafra Filho
Humberto Eustáquio Rodrigues
Jeromilto Martins Godinho
José Alexandre Batista
José Carlos Tavares dos Anjos Filho
José Luiz Martins Durço Júnior
Ludmila Batista Horowitz
Luis Guilherme Monteiro Rabelo
Luiz Henrique Amorim Moura
Marcelo Barbosa de Aguiar
Marcelo Gozzer Martins
Marcus André Fuckner
Marcus Vinicius de Almeida Baeta Neves
Márlon Crislei da Silva
Maurício Silva
Pablo Maf� ni Griboski
Paulo Marcos Coutinho dos Santos
Regiane Maria Paes Ribeiro Hauschild
Wilfredo Enrique Pacheco Hernandez

EDITORIAL TEAM INTRODUCTION



54

SNIRH SNIRH

SNIRH System

REGLA
Water Use
Regulation 
Subsystem

PLANN
Planning and 
Management 

Subsystem
IH

Hydric 
Intelligence

InCOM
Smart Interface of
Communication 

Data

SGINF
Security 

Information 
Subsystem

PADRA
Default Data 

Interface QUALT
Quali-Quantitative 

Data Subsystem

Human and 
Organizational Resources

• User stakeholders
• Support and assistance
• Capacity
• Organization players

Computational
Infrastructure
• Servers
• Work stations
• Communication resources
• Basic software and system

Bus services

Protocol integration

SUBSYSTEM SUBSYSTEM SUBSYSTEM

INTEGRATION PLATFORM

SN
IR

H
In

te
rn

al
/

ex
te

rn
al

 s
ys

te
m

s

SYSTEM SYSTEM SYSTEM

Surface 
Waters

Ground 
Waters

Hydrology 
complements

Support elements (security, metadata,...)

Hydrologic network Documentary intelligence

Usage regulation Geographic intelligence 

Planning and management Hydric intelligence 

INTEL
SNIRH Intelligence 

Subsystem 

IG
Geographic 
Intelligence

ID
Documentary 
Intelligence



76

SNIRH SNIRH

SUBSYSTEM OF QUALITATIVE 
AND QUANTITATIVE DATA

This subsystem allows storing, collecting, treating, consisting 
and making available � ow, rain, steam, sediment, water quality 
and underground monitoring, providing the knowledge of quali-
tative and quantitative characteristics of the watercourses, of 
aquifer systems and of pluviometric rates with its distributions 
in space and time.

Stores and processes all hydrometeorological data which will 
serve as inputs to other SNIRH’s subsystems, for the information 
systems from the States and others entities.

Supports the administration, maintenance and operation of the 
country’s wide hydrometeorological monitoring network.

This hydrometeorologial data is obtained in the following ways: 
conventional means (� eld observers) and automatic means (sen-
sors by telemetry with transmission via satellite or telephone).

SNIRH’s SUBSYSTEMS

The subsystems components of SNIRH correspond to the com-
puter applications which execute the functions conceived to 
comply with the several processes of management of water 
resources. These subsystems were classi� ed as � nalist-type 
and integrator-type, depending on its nature and speci� city.

The � nalist types are those directly related to management of 
information on water resources. The subsystems from this cate-
gory are: Planning and Management (PLANN); Qualitative and 
Quantitative Data (QUALT); Regulation of Water Use(REGLA).

The other SNIRH’s subsystems are integrators and in a certain 
extent are auxiliary to SNIRH’s main task, which is to allow an in-
tegrated water governance of water resources. The subsystems 
of this second category are: Security Information (SGINF), Hydric 
Intelligence (IH), Documentary Intelligence(ID) and Geographic 
Intelligence (IG).

PLANNING AND MANAGEMENT SUBSYSTEM 

It’s intended to provide visibility to planning and management 
processes of water resources and to allow for a systematic fol-
lowing-up of the country’s water resources situation, as for water 
amount and quality, as well as the implementation level of the 
National Plan of Water Resources (PNRH).

It allows the construction of explanatory scenarios which provide 
inputs to the elaboration of water resources plans.
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SNIRH SNIRH

WATER USE REGULATION SUBSYSTEM

Gathers information on the use of water resources, both su-
per� cial as well as underground from all over Brazil,focuses 
on supporting the process of water resources use regula-
tion in hydrographical basins, considering the shared do-
mains between the Federal and the State governments.

The processes associated to this subsystem are:

• Register water resource users; 
• License water resources use;
• Charge the use of water resources;
• Manage collected resources;
• Inspect uses in water bodies.

DOCUMENTARY INTELLIGENCE SUBSYSTEM
The Documentary Intelligence Subsystem focuses on storing  and 
granting access to documental data regarding water resources, 
as well as making available documents produced within the ex-
tent of the Basin Committies and of state managing bodies.

HYDRIC INTELLIGENCE SUBSYSTEM

It's intended to store and provide functions of hydrological mod-
eling for management of hydrological modeling for the manage-
ment of regional hydrological models, reconstitution of average 
natural monthly � ow and � ow-rainfall models. These functions 
were developed collectively among a network of three research 
institutions, in partnership with the National Water Agency with 
the Ministry of Science, Technology and Innovation (MCTI), 
through the sectorial fund CT-HIDRO, as presented below:

• Assessments of Flow Regionalization, coordinated by Viço-
sa Federal University (UFV);

• Research and Development for Integration of Rain-Flow 
Modules, coordinated by Paraiba Federal University (UFPB);

• Construction of Spread out System for Reconstitution of 
Monthly Medium Natural Flows in Watersheds, coordinated 
by Fluminense Federal University (UFF).

In addition to that, the Water Intelligence Subsystem allows the 
management of database, makes viewing available, services 
and hydrological analysis and integrates functions among other 
SNIRH’s subsystems.
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SNIRH SNIRH

GEOGRAPHIC INTELLIGENCE SYSTEM 

It’s intended to store and provide geographical information to 
support the management of water resources and play an integra-
tion role among other SNIRH’s subsystems. The IG subsystem is 
divided in a modular way:

· MANAGEMENT OF GEOGRAPHICAL AND TABULAR ELE-
MENTS OF GEOGRAPHICAL DATABASE
This module contains functionalities related to the database 
load, the metadata management, the geographical consistency 
and the information processing.

· GEOGRAPHICAL SERVICES
It comprises a set of services (Web Services), regarding the man-
agement of metadata, viewing and navigation, geographical 
consultations, consultation of downstream and upstream infor-
mation, spatial association (association of point – georeferenc-
ing and hydro referencing - by means of point-line relation and 
polygon-polygon relation), non-spatial association (non-spatial 
line and non-spatial polygon relations).

· TOOLS FOR ANALYSIS, VIEWING AND MANIPULATION OF 
GEOGRAPHICAL INFORMATION 
A module composed of functionalities of spatial data manipula-
tion (geoprocessing) for desktop environment and customized 
applications for viewing and manipulation of geographical infor-
mation for WEB environment, that allows executing the main op-
erations available in a usual corporate Geographical Information 
System (GIS).

CONSTRUCTION OF THE OTTOCODIFIED 
HYDROGRAPHIC BASE

Among the efforts of compliance to SNIRH’s objectives, particu-
larly regarding the modeling and treatment of geospatial data 
of hydrographic network, which comprises the database of this 
system, the National Water Agency (ANA) has developed the Ot-
tocodi� ed Watershed Base (BHO) and started using it as a sup-
port to the management in its internal processes. Since then, the 
construction of the BHO has been internally improved at ANA 
and adjusted to the needs of integration with spatial database.

The construction of the Ottocodi� ed Watershed Base consists of 
a set of processes geared towards the topological treatment of 
the watercourse network based upon the Otto Pfafstetter codi-
� cation, allowing associating and extracting information down-
stream and upstream of each stretch of the watercourse network.

The methodology of the BHO construction, the processes of 
Hydro referencing and the concepts of Watershed topology in 
the National Water Resources Information System (SNIRH) are 
contained in the document called "Watershed Topology: Method 
of Construction and Modeling the Watercourse Base for support 
and Management of Water Resources", available for download at 
ANA’s Virtual Library (www.ana.gov.br).

This methodology is geared mainly to professionals of the areas of In-
formation Technology and Geoprocessing applied to water resources, 
in addition to university members, state managers and watershed 
committees. Also, ANA offers SINGREH’s members (constituents of 
National Water Resources Management System) regular training on 
the process of construction of the Ottocodi� ed Watershed Base.

TOPOGRAPHIC TABLE
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