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The National Hydrological and Meteorological Service
— wide range of measurement and detection systems
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The National Hydrological and Meteorological Service
— provide both meteorological and hydrological services
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General measure
.. | service

The National Hydrological and Meteorological Service
— provide multiscope services — general, marine, aviation
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Marine measurements and
forecasting service




One software to forecasts edition

One weather forecasters suport
software

One customer service and products

distribution system ’

One database
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— fully standardized system of forecast offices operation
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|. Preliminary information — ahead of
time up to 7 days

Il.LApproximate information — ahead of
time up to 72 hours

lll.Warning information — ahead of time
up to 48 hours S— - . .

IVV. Post-warning information — forecagt=s="= " o . =2
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The National Hydrological and Meteorological Service
— provide multistage warning system
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Crisis Management Centers

« ce a° Mee365.c00
DT ATt e TR S
T 7 Zezenia - wojewodztwo slask 201812021¢

BURZE/1 slaskie od 11:00/26.06
do 20:00/26.06.2018 deszcz 25
mm, porywy 65 km/h

BURZE/1 malopolskie od
11:00/26.06 do 20:00/26.06.2018

R sy — deszcz 25 mm, porywy 65 km/h 07:49

BURZE/1 swietokrzyskie od
11:00/26.06 do 20:00/26,06.2018
deszcz 25 mm, porywy 65 km/h 07'55

BURZE Z GRADEM/1 lodzkie od
12:00/26.06 do 21:00/26.06.2018
deszcz 30 mm, porywy 80 km/h 09:18

BURZE Z GRADEM/1

wielkopolskie od 12:00/26.06 do
21:00/26,06,2018 deszcz 30 mm,
porywy 80 km/h 09:23

BURZE Z GRADEM/1 kujawsko-
-pomorskie od 12:00/26.06 do
21:00/26.06,2018 deszcz 30 mm,
porywy 80 km/h

BURZE Z GRADEM/1 lubelskie

The National Hydrological and Meteorological Service
— multiple warning dissemination system

Regional Warning System — in"cooperation Al.ert Warning System —in cooperation.
with The Ministry of with the Government Centre for Security

the Interiol — anynwamminmgy mobile
application '

ALERTRCB

Uwagal!Cofka wod z Baltyku,

“wybierz JON anuui ) State of immediate life threat,
Everyone in the affected area




Ground-
warter

AGNIESZKA KOWALCIYK,
MALGORZATA WOINICKA,

MICHAL WYSZOMIERSKI
@. Polish Geological Institute

!/ National Research Institute



In Poland monitoring and groundwater
research is carried out by:
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Research

Monitoring Database & analysis
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Good Monitoring

- basis for reliable diagnosis
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Number of PHS groundwater observation points

~  Quantitative monitoring

— daily measurements
(constant — on line)

— weekly
measurements
=~  Chemical monitoring
=~ Research monitoring

COP24-KATOWICE 2018

KONFERENCJA NARODOW ZJEDNOCZONYCH
W SPRAWIE ZMIAN KLIMATU

punkty sieci obserwacyjno-badawczej PIG-PIB
Monitoring Wéd Podziemnych

granice Jednolitych Czesci Wod Podziemnych
(161)

dorzecza

0 30 60 90 120 150
== — —
km

Polish Geological Institute
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PHS Databases:

* The Groundwater Monitoring database
 The HYDRO Bank
* Intake Database
@IS DB of the main groundwater reservoirs
* @IS DB of The Hydrogeological

Map of Poland 1:50 000

_—

* Disposable Groundwater Resources Database

O

COP24-KATOWICE 2018
KONFERENCJA NARODOW ZJEDNOCZONYCH

PHS data processing
system (SPD PSH)
searching and viewing
of data

e-PSH browser

Ta‘ Polish Geological Institute
/' National Research Institute
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From parameterization to
risk assessment

Investigation of drought due to the various indexes:
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* Low groundwater index -k, &t@ - .
- Standardized Groundwater w9 & g |
Level Index VR O 3
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%%‘ Polish Geological Institute
National Research Institute




Maps & reports

&
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, s e . WLUB Lo
..o 7w < . PHS provides information about
o .. i 7 . localizations of alternative groundwater
o @ T 0 supplies.
([ o 7L 7 .. %, Asfar PHS has done such work for:
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Polish Geological Institute
National Research Institute




Dedicated maps
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Flooding map risk of Poland - areas at high risk of
flooding from groundwater

GIS layer provided as shp or WMS
https://spdpsh.pgi.gov.pl/PSHv7/
www.PSH.gov.pl e M ol D D
www.geoportal.gov.pl i i S

58 Airn Oldztyn Elk rodna-
I’ \ b3 \ - 9 .
b 1t e . Grugfiadz
M RAREYIG : 5 'l“".“ : “ e :.'.‘-.;.” Szg¢eci b P a f R o RS 0

o
>
o
o
D
Q
3
3
3

300y Beamnr baac Baost saonitiy N

caoH s Povory Merare Maps Wiglg:)z: O k s
_ . <X
- 09 essluddédemmi@ \ A Pohan (P ol AN
sk N o rlin 3 3 N Fowa |
== L=y 1N ¢ Ned
— s : KX \ ; g
\? ) \ BSt
. o \ (Bgoc)
= 2y o \ todz N
ol X Lubk
. Leactaw 0 0
p Sgde K \\ Czestocvl\'(—i‘gce
ZieficeF \EDnale \ /
Praha K3 :
o S

eska republika
(Czech Republic)

& /o
P ~_. Brno »
éﬂm‘j‘;‘%%
‘;e\ A
(A
5,

L [

tiwy T edine podcperens

- B v ey retesencre
¥ 1 Podoe sdmeeracyry
b B Acvae 1 50000
¥ Zeney FCH
P I Jedrcte copic wid podsmenycn
b @ oz
P St e ogeonyt e
P 1 Nears 2000
e
P 21 Sewbem

Polish Geological Institute
National Research Institute

gy e


https://spdpsh.pgi.gov.pl/PSHv7/
http://www.psh.gov.pl/
http://www.geoportal.gov.pl/

o
>
o
o
o)
Q
3
3
3

03

COP24-KATOWICE 2018
uuuuuuuuuuuuuuuuuuuuuuuuuuuu
W SPRAWIE ZMIAN KLIMATU

Investigation of low and high
groundwater level periods
in the past

+ Spatio-temporal analysis of extreme GWL values

* Analysis of the reaction to the drought and flood in B
distinguished (due to the depth of aquifer)
hydrogeological systems across the country

* Indicating areas most vulnerable to drought
in groundwater

« Distinguishing between natural and anthropogenic
trends in GWL variability

groundwater level [m]

month
XUXI T m oIV VoV VI VX X

Lo | T
97 1999 2001

T T :
2003 2005 2007 2009 2011 2013 ~ ‘\
year TR IR

year 2010 year2011 - . . .
Polish Geological Institute

r National Research Institute

\
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Research & analysis
Maps & reports

Distinguishing between natural and anthropogenic
trends in GWL variability

High groundwater levels
- flooding
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{i p Possible scenarios

Low groundwater levels / ‘wet COhditiOﬂS'\ I

- drought

short and long-term

\ / forecast of GWL
“dry conditions’

Forecast of groundwater chemical status

Extrem scenarios

2\ Polish Geological Institute
National Research Institute




Warning - hydrogeological
situation shorterm forecasts

5
5
:
GWL WATER RISK
FORECAST RESOURCES FORECAST
FORECAST

Early Warnings System

Normal procedure
one forecast per three Forecasts available @

months www.psh.gov.pl
Special procedure

one forecast per month

Alarm
one forecast per week

2\ Polish Geological Institute
National Research Institute
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Example map of drought risk
from the recent short-term
forecast of GWL - shallow aquifers
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i T:: Polish Geological Institute
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\\ Z““N /| National Research Institute



Short-term forecast of risk
related to groundwater

PSHEY
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http://www.psh.gov.pl/

Agrometeorologica
and phenological
service
as an example of
climate change
monitoring

MALGORIZATA

)
V 4
KEPINSKA-KASPRZAK
Institute of Meteorology and Water Management
National Research Institute



SERWIS IMGW-PIB
DLA ROLNIKOW

Monitoring suszy BRUEVGIAN Jel A )

¥
Weather
forecast

Conditions of
plants cultivation

monitoring of

Zagrozenie agrofagami

Risk of
pests

short-term changes

Institute of Meteorology and Water Management
National Research Institute
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Obrazy satelitarne Fenologia Dane historyczne  Stownik
Satellite |
pictures I
Phenology
Historica
l data
Dictionary

monitoring of
long-term changes
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for 389 districts in Poland
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www.pgi.gov.pl

%  Soil moisture in Swiebodzin district in 2018 on different depths
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Institute of Meteorology and Water Management
National Research Institute
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Satellite pictures
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Institute of Meteorology and Water Management
P I I National Research Institute
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Phenological service:
* since 2007

e 51 stations in the whole Poland

* 10 wild plants observed (Common Hazel, Coltsfoot, Bird Cherry, Common Dandelium,

Silver Birch, Common Lilac, Horse Chestnut, Black Locust, Small-leaved Lime, Common heather)

* 5 phenophases observed

7/ phenological seasons determined (earliest spring, early spring, spring, early summer,

summer, early autumn, autumn)




Institute of Meteorology and Water Management
National Research Institute

Maps of the beginning of phenological seasons
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Daty poczatku zarania wiosny - 2017 r. ‘

Daty poczatku wczesnej wiosny - 2017 r. ‘

Daty poczatku peini wiosny - 2017 r.

Daty poczatku wezesnego lata - 2017 r.

Daty poczatku lata - 2017 r.

- ‘

Daty poczatku wzesnej jesieni - 2017 r.

Daty poczatku jesieni - 2017 r.

[
I 2131V

120V
2131V
110w

120V

Maps of the differences between the average dates i
of the beginning of phenological seasons and the given year
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Variability of phenological phases
in Poland in years 2007-2016

number of day
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5054
40 -
30 -
20
10 1

Average dates of flowering
of Common Hazel in years 2007-2016

XN

Institute of Meteorology and Water Management
National Research Institute
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Average dates of pruning
of Silver Birchin years 2007-2016
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Average dates of flowering
of Common Dandelium in years 2007-2016
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Institute of Meteorology and Water Management
National Research Institute
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Automatic station of phenological observations
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Institute of Meteorology and Water Management

National Research Institute

Sum of sunshine hours during vegetation season
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BSOPO
SOPO - Landslides Counteracting System
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v COLLECTING DATA FOLLOWING UNIFIED INSTRUCTION
v PREPARING DETAILED LANDSLIDE MAPS i
v SOPO LANDSLIDE DATABASE opssemmmgig Mgy

i osuwisk i terendw zagrozonych

v" MONITORING SYSTEMS ON SELECTED LANSLIDES = o /i
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GDDKIiA

i‘/sl]lll v" SUSCEPTIBILITY MAPS, RISK ANALYSIS,
RECIPIENTS: - VARIOUS LEVELS OF ADMINISTRATION

Mapa osuwisk i terenow zagrozonych ruchami masowymi ziemi P
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Polish Geological Institute
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BsSopPO
SOPO DATABASE - Landslide inventory

consists 61 251 landslides to date
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L]
Katowice
cop24 Cracow

e |andslides

Carpathians covers 5% of territory of Poland
but accumulates 95% of landslides
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CLIMATE CHANGES
INCREASED NUMBER OF LANDSLIDES RELATED

TO HEAVY RAINFALLS AND LONG-LASTING
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BSOPO MONITORING
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Landslide monitoring locations in Poland (Carpathians)

Katowice
e COP24
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Landslides:
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The Southern Baltic
Coast
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Methods of coastal
research
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Prediction of shoreline changes

Cliff coast stability analysis
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Separating Human and Natural Influences on Climate

[ —— Observations
Natural and Human Factors
Natural Factors Only

Global Temperature Change (°F)

L 1
1940 1960
Year

Source: WP of United States Environmental Protection Agency

Ca. 12 000 yrs long vegetational

changes in W Poland archived in
lake sediments
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Palaeoclimate studies:

Vegetation - is one of the most sensitive
indicators of climate changes. Fluctuations of
vegetation in the past interglacials (without or with
very weak human impact) tell us how deep the
vegetational-climatical changes can be.

The most important lesson from the past teach us

i that climate changes might be of great variety and

include: drop/rise in temperature, in precipitation
(droughts / floods), rise /drop in sea levels (the
coastline during the last interglacials went
significantly further South in C Europe comparing to
the present one), changes in monsoon system.
Some of the palaeoclimate changes were
substantially bigger than those we are facing
nowadays. It gives a chance to be prepared for
them.
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Temporal and soils specific climatic water deficit threshold
indicated drought conditions for 14 crops

N\

Statistical models describing yield-weather indices
relations during vegetation season
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Crop Drought definition
based on CWB threshold
for 4 category of soils,
14 crops and
14 reports per year

Matacr sl stathens OB

GIS

% of soil affected|by drought (NUTS-5)

Meteorological stations used in ADMS CWB for monitoring period

Map of susceptibility of soils to drought

drought risk
The diought benchaasi

Sugar beet Fruit trees Fruit shrubs Rape and turnip rape Strawberries Spring cereals Winter cereals

Agricultural Drought Monitoring System in Poland - how it's working
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Winter wheat drought risk area
(losses higher than 20% of average yield)

Institute of Soil Science and Plant Cultivation
State Research Institute

The drought benchmark

{according to the Act. Dz. U No.

150} was not exceeded

< 10 % soils

10 - 30 % soils

30 - bl % soils

50 - 80 % soils

> 8 % soils
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Methodology for
economic
assessment of
climate change
impacts and
adaptation in the
water management
sector in urban areas
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Climate challenge

Precipitation — one of the main climate risk factors
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Climate and diaster
risk assessment method
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g
Scenarios S
climate indexes g
RCP 4.5 =
RPC 8.5

Risk
assessment

Makroeconomic
analysis

Economic analysis
of impacts
(costs and benefits)

Sector specific
impacts indicators

Sector specific impact modelling
and expert consultation

drinz. Anna Dubel, COP24, Katowice 11.12.2018
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of climate change
and adaptation
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dr inz. Anna Dubel, COP24, Katowice 11.12.2018 Source: Dubel A. based on IPCC 2014
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Impacts quantification s
and net benefits from adaptation

Co-benefits

Monetized :
of adaptation not specified

-
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Qantitative assessment

L o
G Qualitative assessment
<)
Q0
U
)
5 Lost benefits from the reduction of BIue—Gree.n Infrastructure: redgce.s the risk

N . of floods, improves water quality, improves
< available water resources for water users: . . :

Y industrv enerev aericulture. fisheries air quality, reduces the heat island effect,
‘;’ INaustry, gy, agricu u o . ) reduces noise, absorbs CO2, has a positive
v Sectoral water productivity index: effect on biodiversity, positively affects
: gross income [PLN] / water consumption health and well-being.

A— [m3] x productivity index BGI Net benefits: WTP for BGI - investment
N\

and operation costs

I
)

drinz. Anna Dubel, COP24, Katowice 11.12.2018
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Economic assessment of climate
change impacts: methods

e data mining, trends analysis

=
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: costs of extreme events
e primary research

. . e costs of sector specific
* impact modelling

Ko ) impacts
. e expert consultation
N
Q)
QL) * transfer methods

P
A I
[ ]

° ecosystem Servicess benefItS Valuat|0n

Q)
T approach
C\|
e economic valuation e costs and benefits of
methods action and inaction
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drinz. Anna Dubel, COP24, Katowice 11.12.2018
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Assessment

/

needs

disaster risk management,
policy and strategy
development and
assessment,
insurance, financing losses,
financing mitigation and
adaptation measures,
participatory decision
making, private or public
investment decisions, cross
country comparisons, etc.
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tools

- (P)VCA
- Flood Risk Modeling
- Livelihood Risk Tool
- Integrated Assessment

Tool (DPSIR logic)

Source: IIASA and Zurich Insurance (2015) Turning knowledge into action: processes and tools for
increasing flood resilience. Zurich, Switzerland

Support of adaptation decision making through economic analysis

drinz. Anna Dubel, COP24, Katowice 11.12.2018
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Impacts analysis and assessment
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e.g. water

= retention
S volume ' blue-green
E + infrastructure
a * spatial
- Driver Response planning
* risk pooling for

! Mitigation low-probability
high impact
e.g. CO2 -& pta n events
emissions +
+ +
Presure

+ -

e.g. flood
occurrance,
water stress

Precipitation,
high/low
temperature

damages,
lossess,
casulties

* higher intensity and frequency of extreme weather related events,
such as floods, droughts, heat-waves, storms, etc.
* increased water demand, lower water supply

drinz. Anna Dubel, COP24, Katowice 11.12.2018
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‘ Benefits: W SPRAWIE ZMIAN KLI MATU
* damages avoided
* co-benefits
Climate change ‘ Hazard -> risk -> ‘ * social welfare
_ (climate indexes) impacts Costs:
g. * direct
-8. t * indirect
8 * external
mitigation
) For each analysed SECTOR (e.g. agriculture,
» T water management, ener sector: water management
= & ! BY,--) RH: flood
) for each relevant (identified) climate related space unit: land use unit
T Element / impact
Qo HAZARD (e.g. flood, drought, precipitation, ST indicators -
t’q extreme temperature, winds, storms, water damages / lossess of
(- various land use
Y= stress, etc.) RE+RV categories PLN/km2
O\ for each defined space unit investments in water
P ] L. . infrastructure per km| PLN/km
(L) (e.g. land use unit, municipality) RV: Adaptation |of water and sewage|  of
Q) epe Potential network network
= for each relevant exposure-vulnerability damages / lossess
- impact indicator, taking into account avoided in response
(- . . . . Climate Cost to the investments in
— adaptation potential and adaptive capacity Avoided water infrastructure |PLN/km2
N

|
)

total cost per space unit will be calculated.

drinz. Anna Dubel, COP24, Katowice 11.12.2018



