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Pghydro: Extension for PostgreSQL/PostGIS



• PostgreSQL/PostGIS Extension;

• Open-Source Code (Collaborative);

• Intelligence located in the Database System;

• You can edit your dataset using any GIS (since you are 

able to edit geometric features in PostGIS);

• 100% PLpgSQL.

Main Characteristics



• PgHydro 6.4 (2019)
• PostgreSQL 9-11
• PostGIS 2.x

• PgHydro 6.6 (2022)
• PostgreSQL 9+
• PostGIS 3.x

• Both versions works with Pghydro Tools Plugin 3.2 for 

QGIS

Requirements
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Workflow



• Database Extension for PostgreSQL/PostGIS
• Schemes
• Tables
• Queries
• Functions
• Developed using PLPGSQL

PgHydro



PgHydro Project



Database Scheme



Physical Scheme

Database Scheme



Database Tools



• Queries;

• Functions;

• Triggers;

• Indexes;

Database Tools



• Query Functions
• Geometry Consistency;
• Topological Consistency
• User Consistency;

• Procedure Functions

Database Tools



pghydro

consistency

output

pgh_raster

pgh_hgm













• Fast processing of large volumes of data or complex queries 

using spatial and non-spatial data (compared to GIS);

• Division of data processing using native DBMS tools;

• Open-source code for optimizations and implementations;

• User-defined data output with no need for partial or total 

duplication of data.

Advantages



• PgHydro normalized Tables

• Otto-codified Hydrographic Dataset (BHO)

Output Data



Otto-codified Hydrographic Dataset (BHO)



✓ Pfafstetter basin coding;
✓ Pfafstetter watercourse 

coding;
✓ Reach Length;
✓ Watercourse Length;
✓ Drainage Area;
✓ Upstream Drainage Area;
✓ Distance to the sea;
✓ Distance to the basin outlet;
✓ Drainage Line Flow 

Direction;

Otto-codified Hydrographic Dataset (BHO)

✓ Upstream Reach;

✓ Downstream Reach;

✓ Converging Reach;

✓ Watercourse order;

✓ Strahler Order;

✓ Pfafstetter Basin Level;

✓ Pfafstetter Watercourse 
Level;











SELECT *
FROM geoft_bho_drainage_line
WHERE v005 >= '7597883’
AND v004 like '759788%’
ORDER by v005;

pfafstetter = ‘7597883’



• Use of a natural and hierarchical method;

• Based on the topography of the drained area;

• Drainage system topology can be identified through the 

digits code;

• Easily implemented by a computer program, as well as 

the Geographic Information System (GIS).

Main Advantages of Pfafstetter System



• Related to the representation of the river system by means of 

an anti-arborescence binary graph:

• Requires that all arcs are connected and do not present 

cycles nor loops;

• Appropriate only for drainage systems composed of single 

channels that are straight, sinuous, meandering or tortuous;

• Not appropriate in regions where the multiple channels are 

branched, anastomosing, reticulated, deltaic or labyrinthine 

in rocky areas.

Main Disadvantages of Pfafstetter System



Main Characteristics

Visualization in GIS

Complex SQL Queries

Very Large SQL Queries

Domain Tables

Normalized Tables

Indexed columns (spatial and non-
spatial data)

Hydrographic Functions

Multi-user editing

Data Security

Data Backup

PgHydro

Main Characteristics

Visualization in GIS

Simple Queries using GIS SQL

Easy Manipulation and dissemination

Redundant Information

Otto-Codified Hydrographic Dataset (BHO)



Otto-Codified Hydrographic 
Dataset (BHO)



BHO 2004 (123.660) 
BHO 2004 Scale
Resto do Brasil 1:1.000.000
Bacia Rio Amazonas 1:2.500.000



BHO 6.2 (5.483.633) 
BHO 2022 Scale

Região Amazônica 1:250.000

Região do Tocatins-Araguaia 1:100.000
Região do Atlântico Nordeste 
Ocidental 1:250.000

Região do Parnaíba 1:100.000
Região do Atlântico Nordeste 
Oriental 1:100.000

Região do São Francisco 1:100.000

Região do Atlântico Leste 1:100.000

Região do Atlântico Sudeste 1:25.000/1:50.000/1:100.000

Região do Atlântico Sul 1:25.000/1:50.000

Região do Paraguai 1:250.000

Resto da Região do Paraná 1:25.000/1:50.000/1:100.000
Países Sulamericanos não 
lusofonos 1:5.000.000







PgHydro Tools
(QGIS Plugin)























• pgh_raster extension
• Pgraster;
• Based on DEM;
• Synthetic drainage;
• Elevation profile;
• Hydro geomorphological 

information;
• Raster data per drainage 

area and accumulated 
upstream;

• Expand Object 
Comments to Schemas, 
Tables and Attributes.

New Features: pgh_raster



• pgh_hgm extension
• Pgraster;
• Based on DEM;
• Hydrogeomorphometric

information;

New Features: pgh_hgm
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• pgh_hgm extension
• Pgraster;
• Based on DEM;
• Hydrogeomorphometric

information;

New Features: pgh_hgm



• pgh_hgm extension
• Pgraster;
• Based on DEM;
• Hydrogeomorphometric

information;

New Features: pgh_hgm



6.6 7.0

3.2 4.0



#AÁguaÉUmaSó

s e e  y o u  s o o n

Thank 
You!



(61) 2109-5668 Setor Policial (SPO), Área 5, Quadra 3, 

Bloco O  Sala 203

Brasília (DF), 70610-200.

TELEFONE ENDEREÇOalexandre.amorim@ana.gov.br

FALE COM A ANA

www.ana.gov.br
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