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Institute of Meteorology and Water Management - National Research Institute
(IMWM-NRI) is a research-development unit created on the 30t December 1972
by merging the State Hydrological and Meteorological Institute with the Institute
of Water Management.

Basic statutory goals of the Institute include scientific and development activities
as well as state services in the following domains:

o meteorology,

o hydrology,

* oceanology,

e water management and engineering.
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IMGW-PIB general tasks are:

Carrying out scientific-research works in the fields connected with the
Institute's mandate.

Making regular measurements and observations with the use of basic
systems and measurement networks.

Acquisition, archiving, processing and making available measurement and
observational materials, both national and international ones.

Preparation and dissemination of forecasts and warnings for general public
and national economy protection as well as for state defence.

Forecasting of water resources quality and air pollution.
Elaboration of dams technical state and safety estimates.

Issuing of opinions and expertise in domains being the responsibility of the

Institute.
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IMWM-NRI conducts systematic observations and measurements within the
framework of the global system of meteorological and climatic observation.

The measurement and observation network implemented a measurement and
observation programme consistent with the WMO standards.

The network consist of:

* surface observation-measurement hydrological, meteorological and
specialised networks including over 2000 posts,

* 2 high-mountain weather observatories,

* 8 weather radar stations,

* 3 aerological stations,

® 25 actinometrical stations,

* lightning detection and location system (9 detection stations),

* satellite data receiving stations,

® Baltica research vessel.
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Data from ground measurement and observation network are routinely verified

and archived in the national historical database of the Institute being a source of
information for research and study of climate and environmental changes.

Mean annual temperature - Warsaw Obserwatorium 1790-2012
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The Institute performs also the research on the use of data from
meteorological satellites for the earth observations

The work is mainly carried out by the Satellite Remote Sensing Department in
Krakow., where the ground satellite receiving station is located.

Satellite data have been operationally received and processed in the Centre
since late 60’ties of the last century, what enables the use of a dozen or so
satellites of geostationary and polar orbiting systems.
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Me at IMWM-NRI

Geostationary:

METEOSAT-10 — basic operational
satellite, 15 min scanning, position 0 deg

METEOSAT-9 — back-up satellite,
RapidScan 5 min mode, position 9.5 deg E

METEOSAT-8 — back-up satellite to
RapidScan system, position 3.5 deg E

METEOSAT-7 - Indian Ocean coverage,
57.5 deg E, covers Eastern Europe

Indirect acces to the images from:
GOES-E (USA)
GOES-W (USA)
MTSAT-2 (Japan)
= FY3 (China)
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The most important types of satellite products which were developed and
updated operationally include:

= satellite images in all the spectral channels of satellite sensors (calibrated
and adjusted geometrically),

= selected RGB colour compositions from 3 channels,

= the products of satellite atmospheric soundings with ATOVS/NOAA sensors,
= the products of SatRep satellite image analysis,

= specialised products for the Earth’s surface (sea ice cover, snow cover etc.),

= products from other satellites retransmitted by the Meteosat and MSG
systems: GOES-E, GOES-W, GMS and JNDOEX images,

= satellite products for the purposes of the media.

MAEOEMNNVNIIE A
“an’



eﬁ\k\l\\\\\\ Instytut Meteorologii i Gospodarki Wodnej
==/ Panstwowy Instytut Badawczy

= 3 TR ) o

Actual meteorological situation

Warnings on extreme weather

Catkowita zawartos¢ ozonu, 25.03.2010

Wartog¢ érednia dla marca.

Atmosphere sounding

Legionowo

dvanced meteorological
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Snow cover extent

Soil moisture
2012-05-01




Instytut Meteorologii i Gospodarki Wodnej
Panstwowy Instytut Badawczy
T —

Examples of extreme meteorological and hydrological situations
monitored with use of satellite products

Heavy rainfalls in Poland (29.07.2013) — 100
mm of rainfall in 24 hours caused flash flood
in Dolnoslaski Region — based on H-SAF
products

Hurricane Xavier (5/6.12.2013) — wind
speed and direction over Baltic Sea based
on ASCAT/METOP data
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Taking into account its statutory activities, the Institute can contribute into
Copernicus services by:

e providing in-situ data and verified satellite products for Copernicus
services and validation activities (e. g. EUMETSAT H-SAF)

e taking part in the Copernicus research projects (e. g. GLOWASIS)
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GLOBAL WATER SCARCITY INFORMATION SERVICE

The main objective of the GLOWASIS was to pre-validate a global monitoring for
environment and security (GMES) global service for water scarcity information.

In European and global pilots on the scale of river catchments, it combines in situ and
satellite derived water cycle information and more government ruled statistical water
demand data in order to create an information portal on water scarcity.

The GLOWASIS project's two important final results are:

1. A portal which can be used by different end users and contains viewable and
downloadable data to be used in either policy making or scientific research or for
the public interest;

2. Eight peer-reviewed articles on the development of WS&D forecasting systems on
a global and continental scale.
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Role of IMWM-NRI in GLOWASIS GLosAL AT SCATOTY

* Contribution to analysis of legislation related to water scarcity and water
use;

* Analysis of available snow extent satellite products and their quality in
European conditions;

* Selection of the most suitable product and preparation of dataset in
NetCDF format for 2004-2012 period, covering Northern Hemisphere in
three resolutions: 0.25, 0.1 and 0.05 deg.
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GLOBAL'WATER SCARCITY INFORMATION SERVICE

T - - MODIS




A SR

Nah 1]
A 5 i, AL
e st b e g L JEATD-DUE DUET SEAAE -0 SIS 0L E]RR 0 AN 3P L e
e A g R T NTEE L, [CE|
[l S 0IR0S 1A L0 S IER LEEn S0 Un S0 10 SU0R S SHAE TS 110 A a0 e R |

7173 4G K ANy e e

9072 4N0 K Al B ELdR- A0 SSAUAIRME BI0WE BIRALT PUE ARIEDS JEIE& 10 BhgseIedo) AR DR B D M e i
TR B ASpal SRnE

| LECR TR D0D W S

ey unqeRErad & palie a4 ussdning SuTEngE oz E 5L S ERG T ki jifir

ELOERas Su0ITll _ || Lo | .h.u_.. .u.m __u._t. ...___ .-._ .__E.m .H._r...x. D_.__u_ |.|_ Um_....”

:'J
2

ALIJHYIS HALYM OF

Fi] idid L

NIV %3 S133L

N3'SISYM019//-dLLH

24 330 EHIE AON U 130 : nr £ L= NOr

ES LA TR ALISNITE T e
P48 9L TUE i : NOLLYIWEOENI SHDIN
BVETHRS ST | OHIE 90T AL T

Er-0I 90702102

A L
LB ALIEINNH
WA

&um.—.# _1 u.n.-.

FSSIANNHYIN | | Rk : OMVWIE BV DILSTW0D
ONYIOAH i ; ONYINTD H3LEM 40U

SONYIHIHLIN il F: : D851 SSIHLS MUV

% e . 1032 SIS HAAWAA

3 ! : FEMNLVEISNGL ISV IFE04

L S i e, NOLLV LI 384 1Sy ITH0d

RSN THLINITH | S N e . . WOLUTIDSSN 338930 £ X1
ek R E ) aTHAM | 213N
IR0 AHOAE I R3S r FE LB WR S0 HELAH

SISEMO)I




Instytut Meteorologii i Gospodarki Wodnej
Panstwowy Instytut Badawczy

The EUMETSAT
Network of

Satellite Application
Facilities

Support to Operational
Hydrology and Water
Management

—

EUMETSAT Satellite Application Facility in Support to Operational Hydrology and
Water Management (H-SAF)

e Poland was a main initiator of H-SAF creation (initiative in 2000)
e H-SAF activities officially started (15 Sept.2005)
e Development phase 2005-2010,
e CDOP1 phase 2010-2012
e CDOP2 phase 2012-2017
e 12 European countries involved
® Poland coordinates Hydrological Validation and Implementation Cluster.
P —
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Hydrology and Water
Management

—

S —

Main H-SAF goals are:

* to provide new satellite-derived products from existing and future satellites
with sufficient time and space resolution to satisfy the needs of operational
hydrology, by mean of the following identified products:

e precipitation (liquid, solid, rate, accumulated);
* soil moisture (at large-scale, at local-scale, at surface, in the roots region);
* snow parameters (detection, cover, melting conditions, water equivalent);

* to perform independent validation of the usefulness of the new products for
fighting against floods, landslides, avalanches, and evaluating water resources;
the activity includes:
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® Instytut Meteorologii i Gospodarki Wodnej e H SAF

Panstwowy Instytut Badawczy Support to Operationel

Hydrology and Water

Management -
IMWM-NRI role in H-SAF:

® Coordination of hydrological validation;

* Validation of precipitation and snow satellite derived products with the use of
ground data;

* Providing ground data for products calibration;
* Validation of H-SAF products in hydrological models — impact studies;

* Assimilation of H-SAF products in hydrological models.
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Institute will benefit from the following Copernicus services:

Land Monitoring — water cycle and vegetation monitoring in local component ;

Marine Monitoring — information about sea water temperature, wind and sea ice
to support marine forecast and marine safety.

Atmospheric Monitoring — data on ozone and UV for public health warning
systems.

Emergency Monitoring — flood forecasting and managing (EFAS).

P
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Copernicus services: IMWM-NRI expectations vs. availability

* Meteorology / extreme weather

®* Hydrology

®  Baltic Sea coastal region monitoring
®*  Climate monitoring

* Atmosphere composition monitoring
®* Near real-time access to data
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Meteorology / extreme weather

Requirements: Copernicus services:
Generally satisfied by constellation of - Marine environment monitoring,
meteorological satellites. - Sentinel-3 MWR (Microwave

Radiometer),
- Sentinel-3 OLCI medium resolution

imagery,
Comments:
- OLCI complimentary to other medium
resolution imagers (e.g. MODIS, Suomi-
NPP).
P
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Hydrology

Requirements:

- Flooded area monitoring,

- Snow cover monitoring, melting snow,
- Soil moisture,

- Flood hazard evaluation related to
terrain model,

Comments:

Conflicts between SAR acquisition modes,
Revisit time (6-2 days),

Limited accuracy of snow monitoring at
melting conditions.

\-

Copernicus services:
- Sentinel 1 SAR flooded area

- Sentinel-1 interferometric DEM mapping,

- Sentinel-3 inland water height
--Sentinel-1 soil moisture product.

Sentinel-1 Flood Monitoring of Caprivi Flood Plain, Namibia
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Baltic Sea monitoring and protection

Requirements:

Comments:

- Wide range of products available from
Copernicus services,

- Good extention to actual satellite marine
services.

Sea surface temperature,

Wind speed and direction,

Ice cover monitoring,

Sea level, wave height,

Water quality, algal bloom, primary
production,

Copernicus services:

- Sentinel-1 ice cover mapping
Sentinel-1 oil spill detection,
Sentinel-3 SST

Sentinel-3 sea topography
Sentinel-3 wind speed, wave height
Sentinel-3 ocean color

QOil spills,
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Atmosphere composition monitoring

Requirements: Copernicus services:

- Dangers for civil aviation (volcanic ash) - Sentinel 4 UVN instrument products,

- Atmosphere quality for citizens (trace - Sentinel 5 UVNS instrument products,
gases)

03, NO2, CO, SO2, CH20, CH4, H20,
CHOCHO, BrO, OCIO, HDO/H?20 ratio,
Aerosol

|
(=]

Comments:
- Wide variety of products,

- Limited Sentinel-4/UVN
geographical coverage area, ‘

especially in winter.
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Climate monitoring

Requirements:
- Monitoring of Essential Climate
Variables

Comments:

Copernicus services:
Sea level and temperature monitoring,
Trace gases monitoring,
Radiation balance,
Snow/ Ice cover,
Vegetation changes.

- Wide range of products available from

Copernicus services

Global mean sea level (mm)
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Near real-time access to data
Requirements: Copernicus services:
Specific requirements of public service: - Scientific Data Hub ((?nly http access),
- granted access to data without volume Open Data Protocol interface for
restrictions automatic accessing the EO data stored on
_timeliness the rolling archive.
- reliable data links, - No distinction is made between public,
- possible automation of near real-time commercial and scientific uses, or
data collection. between European or non-European
users.

- Very good availability of products from
Sentinel- 3, 4, 5 and 6 via EUMETSAT
EUMETCast service.

P
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Taking into account its statutory activities, the Institute can contribute into
Copernicus services by:

e providing in-situ data and verified satellite products for Copernicus
services and validation activities
e taking part in the Copernicus research projects

Institute can benefit from all Copernicus services providing useful
information about, land, sea, atmosphere and climate change.

The most important aspects are products timeliness and NRT availability of
the data — the creation of special access channels for the institution
responsible for social security.

Lessons learns from GLOWASIS projects indicates the need for financial
mechanism devoted to maintain the results of the Copernicus projects.
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Thank you
for your attention

Bozena tapeta

Institute of Meteorology and Water Management
- National Research Institute

Satellite Remote Sensing Department

30-215 Krakdw, ul. P. Borowego 14

Poland

Bozena.lapeta@imgw.pl

www.imgw.pl

www.pogodynka.pl

POGRIDYNKA”

|




