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@ PRESENTATION SCHEME

RS N =

Role of IMWM NRI.
Drought — general approach.

POSUCH®@ - drought assessment and forecasting system:
scheme,

data,

indices (meteorological and hydrological drought),

products.

Drought hazard prediction — current status.
Drought hazard prediction — development.
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Institute of Meteorology and Water Management
National Research Institute

— NATIONAL SERVICES
KZGW, RZGW, PIG, ... [—
statutory tasks, legislative obligations,
agreements
National Hydro-Meteorological Service
Operational Components | Products & Services NATIONAL STAKEHOLDERS
v" Monitoring network v' Hazard Assessment * Government
v' Operational v’ Risk Analysis * Non-governmental
forecasting v Early Warning “ organizations
v" Telecommunication Systems * Economic sectors
systems v Sectoral and Products * Private business
v Data storage, operational planning and Services * General public
processing and v delivery * Media
management .
v
agreements and contracts,
cooperation

—

INTERNATIONAL INSTITUTIONS, INTERREGIONAL AND INTERNATIONAL COMMISSIONS | ,,, A
WMO, GWP, IPCC, EDQ, ...
— ‘:‘




Institute of Meteorology and Water Management
National Research Institute

‘ Role of IMWM NRI in Disaster Risk Reduction
Risk Assessment Risk Reduction Risk Transfer

* Historical Hazard * Preparedness: * Government
Database e Early warning Systems investment,
* Hazard statistics * Crisis management * |nvestment founds,
* Climate forecasting & * Prevention & * Insurance instruments
trend analysis * Losses Reduction based on weather
* Exposure & * Medium to long term indexes
Vulnerability sectoral planning
assessment (agriculture, water
* Risk decomposition management, industry,
etc.)
ﬂ Information and knowledge sharing / Education and training
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DROUGHT EFFECTS

Natural variability .

of the regional climate
v
4 Meteorological parameters favorable
Precipitation deficit to drought intensification
(amount, intensity, (temperature, wind, humidity, solar .
periodicity) radiation intensity, cloud cover | Meteoromgmal
degree...) Drought
A 4
- reduction of infiltration and v
percolation discharges; [Evapotranspiration increase
2 |- NAF decrease.
=
=
Soil drought
Stress (physiological _Agro-sylwcal
drought), growth Drought
reduction, withering risk,
v v v fires, etc -
Reduction of flows, decrease -
of water reserve in water Hydrologica|
storage dams, shrinking of B Drought
humid habitats, etc
v -
y v v ¥ _
Economic Social Impact on the Socio-economic
impact impact envionment | | Drought

Source: National Drought



DROUGHT ASSESSMENT AND PREDICTION SYSTEM

MONITORING NETWORK - precipitation and water level stations

‘ DATA ADAPTATION - for drought assessment

DROUGHT
EARLY WARNING - for decision makers

INFORMATION

SYSTEM ‘ DROUGHT PREDICTION - short-term, long-term

INTEGRATED HYDROMETEO ASSESSMENT — multivariate
indices

‘ HAZARD ASSESSMENT - for drought mitigation plans

‘ CUSTOMER SERVICE - forecasts, warnings, webpage
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DROUGHT HAZARD ASSESSMENT

real-time measurements,
operational database

meteorological & hydrological
observations databse

| drought indicies estimation

climatological vulnerability l§ streamflow vulnerability

SPI-SRI
class

vulnerability
assessment

drought hazard prediction

meteorological drought hazard level
hydrological drought hazard level

products generation

N\
SH

data acquisition & management,
analysis routines, models,
forecasts

<

SOK

Customer Service System

- . . . =~ I
. existing infrastructure S,V developed components 1

~< -

_________________

P4 — daily precipitation, Py, — monthly precipitation, Pr — precipitation forecast
Dgy — daily discharges, Dy, — monthly precipitation, Dy — discharge forecast




® POSUCH®@ - ELEMENTS

DROUGHT INDICES ESTIMATION

> detection of various stages of drought including
meteorological and hydrological drought identification,

» providing a standardized and dimensionless description of
drought intensity,

> reveal temporal variability of drought up to daily time step,

> mapping drought spatial distribution.

g DROUGHT HAZARD ASSESSMENT

b DROUGHT HAZARD PREDICTION
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POSUCH@ - WEBPAGE SCHEME
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drought prediction
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- drought characteristics ji§
| - current state '

project

CLIMATE CHANGE
IMPACT ON THE
ENVIRONMENT,

PROGNOSTYCZNO-OPERACY|NY SYSTEM UDOSTEPNIANIA CHARAKTERYSTYK SUSZY ECO N O MY AN D

Bt SOCIETY

12 i

[T | 2 s
| STRONA GLOWNA

i SUSZE HISTORYCZNE || STAN AKTUALNY PROGNOZA SUSZY

O SERWISIE f' KONTAKT

m

Strona POsSUCH®@ prowadzona jest przez Instytut Meteorologii | Gospodarki Wodnej Pafnstwowy Instytut Badawczy . Zrealizowand
zostata w ramach Projektu Wphyw zmian klimatu na Srodowisko, gospodarke i spoteczefistwo” akronim KLIMAT, podzadania
“‘Doskonalenie metod prognoz hydrologicznych 1 ich wykorzystania do oceny zagrozen w warunkach zmiennosc klimatu'
(POIG.01.03.01-14-011/08).

Gtownym celem serwisu jest udostepnianie informagji zawierajacych charakterystyki susz obejmujace identyfikacje suszy, ocene je|
intensywnosci oraz prognoze.

Serwis ztozony jest z czesci prognostyczno-operacyjnej, ktorego baze stanowi system oceny | prognozy rozwoju suszy oraz opisu
susz historycznych. L4
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POSUCH®@ - MONITORING NETWORK

HISTORICAL DATABASE & OPE
REFERENCE PERIOD: 1966-2010

[ Strona intranetowa IMGW PIE ~ [T Susza meteorologiczna x[£] - @ Strona intranetowa IMGW PIB | [ susza hydrolagiczna *[+] —
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Bl Czsto odwiedzane || Pierwsze koki 5 Aktualnosci BB EndMote - Output Styles B3 Zaktadki o B3 Zakladki
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STRONA GLOWNA = O SERWISIE SUSZE HISTORYCZNE STAN AKTUALNY PROGNOZA SUSZY KONTAKT

Susza meteorologiczna meteorological drought

m

| precipitation stations: 195 gauging stations: 69 -

Copyright © 2010. Instytut Meteorologi i Gospodarki Wodnej - Pafistwowy Instytut Badawczy Copyright © 2010. Instytut Meteorologi | Gospodarki Wodnej - Pafstwowy Instytut Badawczy L
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POSUCH@ - EFFECTIVE DROUGHT INDEX (EDI)

normal conditions; calculated with a daily time's
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POSUCH@ - FLOW INDEX (Fl.,)

represents
discharges as a function
of exceeded discharge time

of the

frequency of

perc
very wet

wet

@Strona intranetowa IMGW PIB x | |_| Susza hydrologiczna x | + ‘

&2

| L | posuchaimgw.pl/index.phpioption=com_wrapper8tview=wrapper&ltemid=61

- || 2 - wroclaw plan miasta

normal

|8 Czesto adwiedzane | | Pienwsze kioki [

5

Aktualnoéci B EndNote - Output Styles

L

PROGNOZA SUSZY
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POSUCH@ - STANDARDIZED PRECIPITATION INDEX (SPI)
g —

_ Wskaznik SPI Wrzesien 2016

I very wet
2

wet
1.5

moderate wet
0.5

normal
-0.5

s moderate dry

_, very dry
I extremely dry
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@ POSUCH@ - STANDARDIZED PRECIPITATION INDEX (SPI)
. SPI_1month | August 2015 _—

I very wet
2

wet

1.5
moderate wet

0.5
normal

-0.5
moderate dry

-1.5
very dry

I "2 extremely dry
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POSUCH@ — STANDARDIZED RUNOFF INDEX (SRI)

Rzeka Wodowskaz paz-14~ "lis-14 gru-14 sty-15 lut-15 mar-15 kwi-15 maj-15 cze-15 lip-15 sie-15 wrz-15 paz-15
Miedzylesie 015 -060 | 0.14 121 032 092 027/ -13 -133 -08 -09 -097 -0.66
Nysa Klodzka Bystrzyca Kiodzka 012 -062 -060 @ 03 041 -111 -053 -146 -119 -084 093 -116 -0.7
Ktodzko 007 -018 -053 070 -047 -063 -009 137 -133 -121 -138 -146 -147
Bardo 002 -014 -082 004 -052 -120 -039 145 -120 -138 -158 -149 -1.54
Biata Ladecka I__adek Zdrgj 0.27 064 -037 084  -022 -039 03 -08 -087 -120 | -237 -259 -2.82
Zelazno 028 -010 -0.71 014 -058 -093 -115 -088 033 -090 -132 -135 -1.30
Bystrzyca Duszni¢Szalejow Dolny 077 -126 145 | 029 -103 -105 -083 -176 -163 -134 -148 -156 -1.56
Biata Gluchotaska|Gtuchotazy 003 -027 -095 -071 0% -077 -0610 111 -123 -104 -115 113 -1.21
Mirkow 023 -05 -093 062 006 -116 -082 | -009 015 -005 -039 -018 0.02
Prosna Piwonice 036 -004 -058 @ 0.1 039 117 108 -116 -110 -075 -140 -142 -1.52
Bogustaw 019 -015 -077 004 046 -123 111 182 -134 -092 -134 @ -203 -1.93
Niesdb Kuznica Skakawska | 0.99 0.47 0.03 1.10 008 -089 -059 @ -042 0.12 0.50 0.67 0.28 0.05
Otobok Otobok 034 -034 -087 030 -066 -133 -112 -099 -140 @ -045 -075 -0.63 -1.22
Jelenia Gora 068 -027 -074 030 -08 139 -09% -18 -157 -141 131 136 -155
Pilchowice 0.84 00r -034 114 -064 -119 08 128 -099 124 -176 -128 -145
Dabrowa Bolestawiech 1.64 003 -045 110 -0%6 122 -068 -082 -057 -1.03 -141 -141 -1.51
Zagan 1.39 013 -05 074 -058 -130 -094 -140 130 -124 -129 -191 -216
Sandomierz 1.00 054  -0.31 0.31 0.36 047 021 -03% 017 -081 -103 121 -097
Wista Zawichost 061 -014 -062 086 0.04 014 -030 -037 -080 -123 -144 131 -0.75
Putawy-Azoty 0.72 018 -062 1.04 0.24 018 -010 -043 -087 -131 -15 -140 -0.73
Skawa Wadowice 084 -023 -0.71 060 -018 091 0.40 023 120 -196 -181 -1.71 -1.30
Raba Stroza 081 -018 -075 061 -035 1.08 025 -006 -123 -153 -169 -142 -0.81
Dunajec chhéw 1.38 048 -038 142 0.71 0.83 0.09 071 -08 125 -093 -0.81 0.36
Zabno 1.39 005 -049 1.02 0.44 083  -0.11 041 -092 141 -119 -094 = 017
Biata Tarnowska |Koszyce Wielkie 1.18 017 -044 0.81 065 -011 -048 -052 -08 -1.05 -133 -142 | -0.06
Wistoka Krajowice 1.14 001 -063 117 051 031 106 -067 -089 -1.01 -114 -131 -0.60
San Jarostaw 061 -093 130 | 0.4 027 -051 | 047 -077 079 -1.00 122 -114 -0.94




POSUCH®@ - SHORT TERM METEO CONDITIONS FORECAST
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POSUCH@ - LONG TERM DROUGHT HAZARD PREDICTION

SPI + REGIONAL VULN

| Prognoza zagrozenia susza atmosferycan...| +

&)L

posucha.imgw.pl/index php?eption=com_wrapperiview=wrapper&ltemid=63

| (3~ posucha

e

Pierwsze kroki 5 Aktualnosci BB EndNote - Output Styles
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NARODOWA STRATEGIA SPOINOECH

)z
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UNIA EUROPESSI
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EUROPEJSKI FUNDUSZ
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STAN AKTUALNY
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Prognoza zagrozenia susza atmosferyczna w potroczu cieptym

E KONTAKT

Stacja: WROCLAW -

Warunki
w poprzednim
miesiacu
Wrzesien 2016

--- Wybierz Stacje ---
BANIE MAZURSKIE
BARDO SLASKIE
BIALYSTOK

Nazwa
stagji

Zlewnia

przejscia do warunkow
wilgotnych
Pazdziernik 2016

przejscia do warunkow
normalnych
Pazdziernik 2016

przejscia do warunkéw
suchych
Pazdziernik 2016

BIERUTOW
|| BoBRY g
! BOGUSZOW-GORCE

Nysa
Ktodzka

KLODZKO suche

21%

29%

50%

BRANSK
BURZYN
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CHOJNICE
CHWALKOWICE
CIECHANOWICE
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KtODZKO
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POZNAN
WARSZAWA-OKECIE
WROCLAW

drought hazard prediction for warm season
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DROUGHT

gauging station

basin

g

conditions for the previous month

probability of moving to wet conditions

probability of moving
to normal conditions

probability of moving
to dry conditions
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® DROUGHT HAZARD PREDICTION — DEVELOPMENT

H "

1. Frequency of drought intensity.
2. Regional drought vulnerability.

3. Long-term trends meteorological and hydrological
conditions analyses.

4. Integrated hydro-meteorological drought hazard
assessment.



FREQUENCY O
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® CLIMATOLOGICAL VULNERABILITY ‘

SEVERE DROUGHT EXTREME DROUGHT

e \
POGRSDYNKA™

p—



® CLIMATOLOGICAL VULNERABILITY

SEVERE DROUGHT EXTREME DROUGHT

POGERDYNKA™
- i




METEOROLOGICAL VULNERABILITY — no of episodes

stacje_SZS
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METEOROLOGICAL VULNERABILITY — no of months
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METEOROLOGICAL DROUGHT — max duration
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® HYDROLOGICAL VULNERABILITY — no of episodes
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® HYDROLOGICAL VULNERABILITY — no of months
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® HYDROLOGICAL VULNERABILITY — max duration
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August

— Median
1 10%-90%
T Min-Maks

SPI3
Poland (1966-2015)

LONG-TERM TRENDS METEO CONDITIONS
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LONG-TERM TRENDS HYDRO CONDITIONS
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DROUGHT HAZARD PREDICTION — DEVELOPMENT
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CLASS MOISTURE CONDITIONS DROUGHT HAZARD
0 normal none
2 dry meteorological wet hydrological meteorological drought

4 wet meteorological dry hydrological hydrological drought



1.

<N X

® PROJECTS

Assessment of hydrological characteristics of Polish territory during different
climatic conditions as within the project Hydrological Cycle of the CADSES Regions
HYDROCARE (2006-2008).

Climate change impact on the environment, economy and society, acronym KLIMAT
(POIG.01.03.01-14-011/08) (2008-2010):

Operational hydrological drought forecasting and its implementation POSUCH®@,

Drought occurrence in Poland and the scale of threat,

Identification of areas especially threated by water deficits, evaluation of water
management rules in case of drought based on water balance models.

Drought Risk Management Scheme: a decision support system in: Integrated
Drought Management Programme for Central and Eastern Europe (IDMP CEE) - a
joint initiative of the World Meteorological Organization (WMO) and the Global
Water Partnership (2012-2015).
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