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Institute of Meteorology and Water Management –

National Research Institute:

National Hydrological and Meteorological Service:

1. Measurement and Observation System 
2. Data Transmission System 
3. Data Processing System 
4. Data and Product Distribution System 
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Measuring and Observation System:

a. Network of synoptic stations

b. Network of hydrological and meteorological stations

c. Weather Radar Network POLRADc. Weather Radar Network POLRAD

d. Lighting Detection and Location Network PERUN

e. Network of aerological stations

f. Satellite data reception station



Synoptic stations

- 62 stations

- 38 1st Order stations

- 24 2nd Order stations

- 1st Order stations – full-time staff

- 2nd Order stations - no staff, only

automatic apparatusautomatic apparatus

- round-the-clock measurements 

(1st and 2nd order) and 

observations (1st order) are 

routinely made at synoptic stations

- man-operated (1st order) and 

automatic apparatus (1st and 2nd 

order) is used, along with 

complementary visual observations

(1st order). 



Basic measurement and 

observation programme:

- atmospheric pressure at meteorological 

site

- air temperature at 2 m above the 

ground

- air temperature at ground level

- air humidity

- wind speed and direction- wind speed and direction

- precipitation volume

- soil condition

- type of snow cover

- snow depth

- water equivalent of snow

- horizontal visibility

- duration of sunshine

- cloud cover

- types of clouds

- meteorological phenomena

- hydrometeors, lithometeors





Climatological stations

- 200 stations

- 56 3rd Order stations

- 144 4th Order stations

- stations equipped with man-- stations equipped with man-

operated and/or automatic 

apparatus,

- data taken automatically and 

transmitted every hour:

- air temperature at 2 m above the 

ground

- air temperature at ground level

- relative air humidity

- wind speed and direction

- precipitation volume



If there is contracted staff, 3 

times a day (6, 12, 18 UTC) 

additional measurements can be 

taken:

- air temperature at 2 m above 

the ground

- air temperature at ground level

- air humidity- air humidity

- wind speed and direction

- precipitation volume

- soil condition

- type of snow cover

- snow depth

- water equivalent of snow

- cloud cover

- meteorological phenomena 

- complemetary visual 

observations go round the clock



Precipitation stations –

5th Order stations

627 stations

- man-operated or automatic 

apparatus,

- automatic: takes precipitation

volume every hour,

- contracted staff: - contracted staff: 

measurements and 

observations taken at 6 UTC :

- precipitation volume,

- snow cover depth,

- type of snow

- water equivalent of snow, if 

needed,

- complementary visual 

observations go round the 

clock  





Water gauge sites

861 stations

- water level – hourly

(automatically)

- if contracted staff –

measurements and observations 

are routinely taken at 6 UTC, 

optionally at 12 UTC, 18 UTCoptionally at 12 UTC, 18 UTC

Contracted staff: 

- water level,

- ice phenomena,

- ice cover thickness,

- river bed growing over with plants

- water temperature, if needed

- hydrometric measurements

- flow rate curve

- volume of discharge



Weather radars

8 stations

POLRAD system



Detection system of 

atmospheric lightnings

8 stations

POLRAD system



Select basin





Water level 3 previous days



Water level 3 previous days

Volume of discharge for 3 previous days



Precipitation volume for last hour

Meteorological data



Precipitation volume for last hour

Meteorological dataPrecipitation volume for last 48 hours

Precipitation volume for last 7 daysPrecipitation volume for last 7 days



Precipitation volume for last hour

Meteorological dataPrecipitation volume for last 48 hours

Precipitation volume for last 7 days

Air temperature for last 48 hours

Observer

Automat

Precipitation volume for last 7 days

Precipitation: 10 min                        1 hour 1 day Temp. - automat        Temp. - observer



Central Historical Database



Central Historical Database



Central Historical Database

St. number Station River/lake numbers from other systems







H,Q,T – mean and 

extrema - months



H,Q,T – mean and 

extrema – half-year



Ice cover



Flow rate table



Synoptic station – daily data



Synoptic station – hourly data



Synoptic station – hourly data, details



Modifications of current database

� addition of new types of stored data,

� connection of data from separated reference databases on

one site,

� connection of metadata from separated reference

databases on one site,databases on one site,

� new functionality of viewing data,

� new functionality of downloading data and metadata from

database (export data and metadata),

� new way of security of data access for users,

� new way of distribution data to clients,

� new user interface.



Addition of new types of stored data and 

metadata in the modified database
� archiving of new data types, eg.:

• WMO messages (SYNOP, METAR, CLIMAT, STORM),

• meteorological and hydrological warning messages and

meteorological forecasts,meteorological forecasts,

• aerological measurements,

� archiving of scans of old journal of observations,

� archiving of metadata of measuring station (under

modification),

� archiving of metadata of measurement devices and methods

of measurement (under construction).



Comparison of types of data stored in CBDO and CBDH 
as part of modified database

Viewing of data in modified database

Modified database consists of two parts with similar data, but

different function:

� CBDO – Central Operational Database� CBDO – Central Operational Database

(Centralna Baza Danych Operacyjnych) is used to creating of

forecasts and meteorological warning messages,

� CBDH – Central Historical Database

(Centralna Baza Danych Historycznych) is used to archiving data

and creating long term prediction and stats of climatology and

hydrology.



Viewing of data in modified database

CBDO tab

CBDH tab

Comparison of types of data stored in CBDO and CBDH 
as part of modified database

Insert of 

operational data 



Viewing of data in modified database
Screen for selecting the type of data which is viewed

Examples of measurement and 

observational data:observational data:

• Viewing measurement data by using of 

data slice, 

• Atmospheric phenomena,

• Warnings and forecasts,

• WMO messages,

• Aerological measurement,

• Hydrological characteristic of 

semiannual data and observed extremes,

• Flow rate curve,

• Hydrological forecasts.



Access to data: grants and data slice

Data slice is a 3D object, which characterises part of data 

from all data collected in database.

Data slice is described by:

• list of stations,

• list of measurement classifications,

Grant for reading data

• list of measurement classifications,

• time period.

Grant is a type of data permission.

Grant is described by:

• data slice,

• type of data permission (eg.: read data, export data),

• login of user.

Data slice

Measurement classifications
S

ta
ti

o
n

s



Viewing of data in modified database
Screen for viewing measurement data by data slice

Select stations Select classifications Select time 

period



Viewing of data in modified database

Screen for viewing measurement data by data slice 2

Restricting

expression

Select month eg. 5 – may, 6 – june, 7 – july…

Select hours eg. 06:00, 12:00, 18:00 UTC



Viewing of data in modified database

Screen for viewing measurement data by data slice 2

Hourly

water

level from

automat 2

Hourly water level

from automat 1

Hourly water level

from observer

Restricting

expression

Select month eg. 5 – may, 6 – june, 7 – july…

Select hours eg. 06:00, 12:00, 18:00 UTC



Viewing of data in modified database
Screen for searching and viewing hydrological 

characteristic of semiannual data and observed extremes

Search data

Hydrological year

Type of data (eg. semiannual data)

Category of data (eg. water level, water temperature)

Half-year (eg. winter, summer)

Type of extremes (eg. maximum)

Stations



Viewing of data in modified database
Screen for searching and viewing hydrological 

characteristic of semiannual data and observed extremes

Data with selected criteria

Search data

Hydrological year

Type of data (eg. semiannual data)

Category of data (eg. water level, water temperature)

Half of year (eg. winter, summer)

Kind of extremes (eg. maximum)

Stations

Add data   Delete data



Downloading data from the database
Screen for downloading data by data slice (exporting data)

Create

new

data 

export



Downloading data from the database
Screen for downloading data by data slice (exporting data)

Expected frequency 

of measurement

Create

new

data 

export

Start 

data 

export



Downloading data from the database
Screen for downloading data by data slice (exporting data)

Expected frequency 

of measurement

Expected frequency of measurement: once a day

Downloaded

data

Expected

data

Download file

Create

new

data 

export

Start 

data 

export

List of finished, waiting and 

active export

Data export is always done 

to .csv file



Downloading data from the database
Screen for downloading data by data slice (exporting data)

Expected frequency 

of measurement

Expected frequency of measurement: once a day

Retrived

data

Expected

data

Download file

Exported file 

with data

Create

new

data 

export

Start 

data 

export

List of finished, waiting and 

active export

Data export is always done 

to .csv file



Metadata
Modification of metadata tab in database:
� storage of metadata of station from reference system,

� storage of metadata of measurement device and measurement
method from other reference system,

� connection of station metadata with metadata of measurement
device and measurement method and with correct data,

create a new database object type called „measurement� create a new database object type called „measurement
channel” to connection of measurement data with station
metadata and measurement device metadata (under testing and
verification),

� new way of downloading data and metadata from database
(under construction and testing):
• downloading data only - .csv file,

• downloading metadata only - .csv or .xml file,

• downloading data and metadata togheter – 1 .csv file or 1 .zip file which consists
of 2 .csv file with data and metadata separate files.



Screen for searching and viewing metadata

Metadata
Metadata:

• Metadata  set,

• Measurement 

station,

• Dictionaries with 

some type of 

metadata,

• Possibility of giving 

Search metadata by measurement station,

or measurement channel,

or measurement device

• Possibility of giving 

restriction to 

changing or adding 

metadata,

• Monitoring of 

exporting metadata,

• Synchronization of 

metadata with 

reference systems,

• Create new kind of 

metadata,

• Adding, deleting 

and changing 

metadata.



Metadata
Screen for downloading metadata

Search of metadata slice

Metadata can be 

exported to .csv

or .xml file

Metadata could be 

exported on time 

point or time period



Metadata
Screen for downloading metadata

Change

order of 

metadata

Metadata of stations

Metadata of measurement device

Part with metadata of stations

Search of metadata slice

Metadata could be 

exported to .csv or .xlm file

Metadata could be 

exported on time 

point or time period

Change

order of 

metadata

Change

order of 

metadata

Metadata of measurement channel

List of finished exports of metadata

Download

file

Part with metadata of measurement devices



Metadata and data
Screen for downloading metadata and data

Select type of metadata

Select

metadata

slice



Metadata and data
Screen for retreving metadata and data

Select type of metadata of station

Core metadata are defined

Core+ and Custom metadata could be defined in the future

Downloading 

metadata and data 

has the same 

Select type of metadata

Select

metadata

slice

has the same 

funcionality as 

downloading 

metadata or data 

separately



Metadata and data
Screen for retreving metadata and data

Select type of metadata of station

Core metadata are defined

Core+ and Custom metadata could be defined in the future

Downloading 

metadata and data 

has the same 

File with data and 

metadata

Select type of metadata

Select

metadata

slice

has the same 

funcionality as 

downloading 

metadata or data 

separately



Project ISOK and INSPIRE Directive

Project ISOK pursues the implementation of the INSPIRE

Directive in the Ministry of the Environment. IMWM-NRI

actively participating in the conceptual work on how to

achieve these goals. The effect of this is to create a concept

of measuring channel. Measuring channel is a physical objectof measuring channel. Measuring channel is a physical object

in the database, whose task is to combine the measurement

data with metadata of measuring devices. It also allows

downloading of relevant data and metadata by ISOK system,

which performs their harmonization in accordance to the

requirements of the INSPIRE Directive. Work on the correct

mapping of data and metadata, which are collected by the

Institute, were difficult and time consuming.



Summary – part 1
IMWM-NRI

Current database

Part with data 

(hydrological 

and 

meteorological 

data)

Part with metadata 

of stations (copy 

from reference 

system for 

metadata)

IMWM-NRI

Modifications of database (done)

Part with

data

New type

of stored

data

Part with metadata of stations

(only for viewing of metadata)

New functionality – automatical

actualization from reference 

system

Modification

Step 1

Modification

Step 2

IMWM-NRI

INSPIRE 

Directive

Requirements

IMWM-NRI
How to harmonize 

IMWM-NRI data and 
IMWM-NRI

Modifications of database

Part 

with 

data 

and 

new

type

of 

stored

data

New functionalities: 

-automatical actualization,

-downloading metadata,

Add new type of metadata

– metadata of measurement

device

Part with metadata

of stations

M
e

a
su

re
m

e
n

t

ch
a

n
n

e
l

IMWM-NRI

Modifications of database

Part with metadata of 

stations and metadata

of measurement device

Add new type of 

metadata

– metadata of 

measurement channel

New functionality: 

– downloading data and 

metadata

Modification

Step 3

Part 

with 

data 

and 

new

type

of 

stored

data

M
e

a
su

re
m

e
n

t

ch
a

n
n

e
l

IMWM-NRI data and 

metadata to 

implement

INSPIRE Directive by 

ISOK system?

How to download data 

with metadata together?



Summary – part 2IMWM-NRI

Modifications of 

database

Part 

with 

data

Part with 

metadata

Harmonized

data and 

metadata

Downloading data and 

metadata by measurement 

channel for harmonize it

M
e

a
su

re
m

e
n

t
ch

a
n

n
e

l

Sharing data and 

metadata according

to INSPIRE Directive

Part of ISOK system

dedicated to implementation 

of INSPIRE Directive
Harmonization

of data by 

Project ISOK

channel for harmonize it

M
e

a
su

re
m

e
n

t

Table with metadata of 

IMWM-NRI mapping for 

objects, parameters and 

attribute of INSPIRE Directive

Common conceptual work of people 

from Project ISOK and from IMWM-NRI



Thank you for your attention

Institute of Meteorology and Water 

Management - National Research 

Institute (IMGW-PIB)

61 Podleśna Street

Monika Oksiuta

monika.oksiuta@imgw.pl

Piotr Kozak

piotr.kozak@imgw.pl

61 Podleśna Street

01-673 Warsaw


