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Precipitation

Measuring rainfall as a depth is an international standard
mainly because it is very easy to convert depth to volume;
The conversion factor is 1 mm of rainfall = 1 Liter of

water/m?
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Evaporation, transpiration, and evapotranspiration
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Infiltration
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Water Balance
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Streamflow

Q=Au

* Qisthedischarge ([L3T']; m3/s or ft3/s)

* Aisthe cross-sectional area of the portion of the
channel occupied by the flow ([L?]; m? or ft?)

* uisthe average flow velocity ([LT~']; m/s or ft/s)

Streamflow, discharge, or runoff is the
portion of raifall, snhowmelt or irrigation
water that runs over the soil surface
toward the stream channel.

' Interflow / Subsurface Stormflow

n '

* Interflow
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Water Balance
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Why modelling ?

The use of models allows the stakeholder and
decision makers to take descions on basis of limited
measurements and qualitative predictions in space and
time of the hydrological procceses.

Modelling is a fundamental and quantitative way to
understand and analyze complex systems and
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phenomena. |
Modelling is a complement to theory and ey
experiments. -
For example: evaluating the water availabilty for e [ et 0
human consumption, floods, droughts, irrigation, water i
contamination and others. W 0
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Type of models

Spatial Discretization
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The GR4J Hydrological model

5 P> E, alors Pa=Pp-E etEg=0,
51 Pp<E, alors Pa=0 et Eg=E-Pg
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Si0 < j< X SHL(j) = [a;:];;ﬁi Jo= Xy SHL(D) =1
B0 = j= Xy SHZ(j) = %l’_{.—}h ;
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SiXy < j<2X, SHZ() =1-3(2-L4);
Sij > 2X,. SHZ() =1

UHI{j) = SH1(j) - SH1(-1)
UH2(j) = SH2(j) - SH2(j-1)

Q9k) = 0.9.E]y UH1(j). Prik — j + 1],
Q1k) =0.1. T, UHZ().Pr (k- + 1)

F=X2.(5): Remax©; R, +Qo(k) + F)

Or = n'_{1 - [1 + [%}']_E} . Ryuy= R- Qr

Od = max(0; Q1k) + F);
Qlk) =Qr +Qd
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©

X1 Capacity of the production store (mm)
X2 Water exchange coefficient (mm)

X3 Capacity of the nonlinear routing store (mm)

X4 Unit hydrograph time base (day)

STRENGTHENING THE RESEARCH CAPACITIES
FOR EXTREME WEATHER EVENTS IN ROMANIA

Perrin, C., Michel, C., & Andréassian, V. (2003).
Improvement of a parsimonious model for streamflow
simulation. Journal of Hydrology, 279(1-4), 275-289.
https://doi.org/10.1016/S0022-1694(03)00225-7
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VIC-WUR
https://vicwur.readthedocs.io/en/latest/index_vicwur/

Variable Infiltration Capacity (VIC)
Macroscale Hydrologic Model

HYPE
The Hydrological Predictions for the Environment (HYPE)

Cell Energy and Moisture Fluxes

Grid Cell Vegerarton Coverage
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LISFLOOD
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Channel routing / Channel discharge

https://ec-jrc.github.io/lisflood-model/2_01_stdLISFLOOD_overview/

Channel routing
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Data availability vs model complexity
A Predictive capacity

(identifiability
problems)

(low) Model complexity (high)

(low)
(model cannot
exploit data)
" Ochoa-Tocachi, Cuadros-Adriazola, Arapa, Aste, Ochoa-Tocachi, & Bonnesoeur. (2022).
'(IO'W) Data availability (high) Guide to Hydrologic Modeling. Forest Trends Association. chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.forest-trends.org/wp-
content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
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The inverse problem

We know X, and the inputs so

y = f(I' X' t) we are interested to know the
outputs
I y=x,0+x,
_ We know the inputs |, and the
X Yy = f(I’ X,t) outputsy, so we are

interested in the parameters.

y=x.0+x,
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Calibration, validation and performance evaluation

Variable

PN
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Calibration Period

Validation Period

60%

40%

STRENGTHENING THE RESEARCH CAPACITIES
FOR EXTREME WEATHER EVENTS IN ROMANIA

Performance metric

Expression

Mean Absolute Error (MAE)

Mean Square Error (MSE)

Root Mean Square Error (RMSE)

Minimax objective function
Average Absolute Percentage Error

(AAPE)

Mean Square Relative Error (MSRE)

Coefficient of determination (R?)

F] - %ZL |.ys.r _.}’o_rl
1 N 2
F2 - ﬁzt=1 |ys.t _yO.[l

1/2
Fs = (A2 sc —Yool’]

F4 = NITI&X |ys_r _yo_r|

Fs = 10057, )y—s'}jm

2

Fﬁ = 100 % Zi\l':l )}’—;,;:fo,r

S, (Yo ¥o) (v 3%)

F7 = 05 N 2705
’ {[Ziil(vo.f—mz] [ 5] }

. . . . Time Index of agreement (D) Fo—1 S eval)
-~5%+ ==+« Observed data -~5%~ : 8- S (se Yol +]yos 7o)
warm up —— Simulated data worm up Nash-Sutcliffe Efficiency Fo—1 S (ee—vor)’
coefficient (NSE) ST TN o)
=1 -
O S A SO R A1 ATV Biondi, D., Freni, G., lacobells, V., Mascaro, G., & Montanari, A. (2012). Validation of
hydrological models: Conceptual basis, methodological approaches and a proposal for a code
of practice. Physics and Chemistry of the Earth, Parts A/B/C, 42-44, 70-76.
https://doi.org/10.1016/j.pce.2011.07.037
Modified Kling-Gupta efficiency kGE' = 1 — \/{V 12+ (B =12+ (r - 1)
: P JUSTUS-LIEBIG-
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Sensitivity and uncertainty analysis

_ . -
g et g
o p‘ 220 e = o I — Variable ~==« Observed data
E.‘B .. ® s ® ] 1) )
e o Yog0el® % Uncertainty range
& 30, 200 " a
o 3 g @80 & !
e e . &
Parameter x; Parameter x,

Behavioral
Mon-
behavioral

Behavio

A

-

Max | " )
R TS || LS NG WL

Min |
Time

; Cumgplativg Probgbility
Cumpilativg Probgbility

Cumypilativg Probgbility

Parameter x,

Parameter x Parameter x; Parameter x;,

Ochoa-Tocachi, Cuadros-Adriazola, Arapa, Aste, Ochoa-Tocachi, & Bonnesoeur. (2022). Guide to Hydrologic Modeling. Forest Trends Association. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf

Co-funded by
the European Union 1 9

UNIVERSITATEA cmece Universiteit JUSTUS-LIEBIG-__
BABES-BOLYAI Antwerpen Toiessen

Grant Agreement 101159497



https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
https://doi.org/chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf

P STRENGTHENING THE RESEARCH CAPACITIES
0 SCEWERO FOR EXTREME WEATHER EVENTS IN ROMANIA

Flow duration curves

A cumulative frequency curve that shows the percentage of time that specified discharges are
equaled or exceeded

- Arrange flows in chronological order

« Find the number of records (N)

- Sortthe data from highest to lowest

- Rankthe data (m=1 for the highest value and m=N for the lowest value)

- Compute exceedance probability for each value using the following formula o o oo o

- Plotponxaxisand Q (sorted) ony axis — rocabs

= FDC sim

103

Flow [m3/s]

102 4

101

T T T T T T
0] 20 40 60 80 100
Exceedance Probability [%]
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Pr=1/Tr
opns . Pr Tr
PDF fitting: Gumbel T
. o : 66.67 1.5
= Extreme Value Distribution: Extreme value distributions are widely B >
used in hydrology. Storm rainfalls are most commonly modeled by the [ —100000-3166 20 5
Extreme Value Type | distribution. Below is the “cumulative” 3000 7 10 10
probability distribution version of the function. 1500 J—T=tan 0z 5 20
;-_%] Tr=5000=2343 2 50
F()=e® " —wsx<e N v 1100
'\l'lllgﬁ‘x Tr =50 0=1707 0.2 500
= 1500 +—fF=2a =154 0.1 1000
T Tr =1p 0=1254 0.01 10 000
u=x-05772¢ loog |—E=Sja=104
_ T =2|0=736 | I l
X—u T =1|5 g=da | 1 Y |
Let v= 500 -
o
= Correlating “y” with Return Period (T), the Extreme Value Distribution 0-
can be simplified to: 1992 1996 2000 2004 2008

Xp =u+av; (x—u) / a =—In (1In (F(x)))

T )
Yr = _111[111[E ﬂ x=-In (-In (F(x))) - o+ u Ly, =0.5772: oy = 1.2825
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Ensemble forecasting

5000 2o
it 01
Climatology :_gs
—~_—~8 Ensembles SRR TN — e
N \ “\ It_06
Met Office Deterministic "\ 3 40001 T ok
forecast | I
I
Initial condition ," / ’
uncertainty = ,/ li=10000 0=3155
- I 3000
[
- X :g
- ER N i
I o Mc =200 0=2091 | | |
- .’ H200071?:!1’)1’1():]ﬁ‘;‘] a
Ana ySIS \ / =500=1707
\ ’ 1111
\ / ST o = e e e e e P P P e P e e . e e e e
Time ~ N - ’/ =10 0=1254 1018 0 - —
Bl T — Forecast 1000 Jr=s0=1047 Jg i | -
uncertainty I I'
p— | 1N '{_ L
|
https://www.rmets.org/metmatters/ensembl “ WA s \ il LH | Iy
. il [ . .
T WL, g PR TG o VAN
es-how-forecast-comes-together o] * '
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Understanding the lead time

issued on valid for

Dates 2017-01-01  2017-01-02 2017/-01-03 201/-01-04 2017-01-05 2017-01-06  2017-01-07

NaN

51513 358 342

Predictions  1-day lead time 312

2-day lead time 341 364 B BH2

3-day lead time 361 358 327 327

Observations 367 377 378 330 324

Hallouin, T., Bourgin, F., Perrin, C., Ramos, M.-H., & Andréassian, V. (2024). EvalHyd v0.1.2: A polyglot
tool for the evaluation of deterministic and probabilistic streamflow predictions. Geoscientific Model
Development, 17(11), 4561-4578. https://doi.org/10.5194/gmd-17-4561-2024

Co-funded by
the European Union

Grant Agreement 101159497 23

EY) VNIVERSITATEA cmcce Universiteit 20000 Ry
&/ BABES-BOLYAI Q SR Antwerpen I clessen tndeco



https://doi.org/10.5194/gmd-17-4561-2024
https://doi.org/10.5194/gmd-17-4561-2024
https://doi.org/10.5194/gmd-17-4561-2024
https://doi.org/10.5194/gmd-17-4561-2024
https://doi.org/10.5194/gmd-17-4561-2024
https://doi.org/10.5194/gmd-17-4561-2024
https://doi.org/10.5194/gmd-17-4561-2024

PN
Z‘gza SCEWERO

Results analysis

What if ...

IPCC Representative Concentration Pathways
100 RCP8.5 SEH:
g. SEH,
< 1000
e SEH,
2
$ 800
§. RCP6.0
o RCP4.5
Q SEHz

400 RCP2.6
2000 2020 2040 2060 2080 2100 SEHs

YEYRIO®

BASE Scenario BAU Scenario PES Scenario NI Scenario SEM Scenario
@  Gauging point = Watershed delimitation I Current land use 2 [0 B Degraded areas
River and stream network Current land use | Current land use 3 BN W intervened areas
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Hydralogic Uncerminty is found in all projected scenariosand,|] W0 _ _ _ _
Ecosystem therefore, should be mken into consideration
Service during the evalation of estimated benefits.

Ochoa-Tocachi, Cuadros-Adriazola, Arapa, Aste, Ochoa-Tocachi, & Bonnesoeur. (2022). Guide to Hydrologic Modeling. Forest Trends Association. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.forest-trends.org/wp-content/uploads/2022/08/Guide-to-Hydrologic-Modeling-of-NI.pdf
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Performance metrics for ensemble forecasting

Brier Score (BS)

BS = (p — 0)?

Empirical CDF based on Ensemble

109 — opservation

0.8 — Forecast
Brier Skill Score (BSS) ~ | W areafor CRPS
Rank Probability Scores (RPS) 5 oo
Continuous Ranked Probability Scores (CRPS) £ %47
Continuous Ranked Probability Skill Score (CRPSS) 0.27

0.0
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Temperature

https://confluence.ecmwf.int/display/FUG/Section+12.B+Statistical+Concepts+-+Probabilistic+Data
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Methodology

Preparing the inputs:
Metorological forcings
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Preparing the inputs:
Seasonal forecast

reforecast

Setup and
running

Observed streamflows
* GRCD
* https://www.pegelportal.de/
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Meteorological forcing's

Observations EFAS
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Morphological, physical,
soil, and land use
properties
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EFAS

Francesca Moschini; Margarita Choulga; Cinzia Mazzetti; Disperati, Juliana; Grimaldi, Stefania; Salamon, Peter;
Prudhomme, Christel (2023): LISFLOOD static and parameter maps for Europe. European Commission, Joint
Research Centre (JRC) [Dataset] PID: http://data.europa.eu/89h/f572c443-7466-4adf-87aa-c0847a169f23
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Pre-processor LISVAL

LISVAP Installed and tested in Levante HPC

1. Installing/initializing git for large file
git 1fs install

2. clone LISVAP from the respository
git clone https://github.com/ec-jrc/lisflood-lisvap.git
cd lisflood-lisvap

3. Creating a conda enviromment for lisvap
conda create --name lisvap python=3.8 --no-default-packages
source activate lisvap

4. Installing and checking lisvap
pip install -r reguirements.txt

5. Installing and checking pcraster
conda install -c conda-forge pcraster

6. Running LISVAP from scr folder

python lisvapl.py /my system/lisflood-lisvap/tests/data/tests _efas.xml -v -t
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Hydrological Model LISFLOOD
LISFLOOD, LISFLOOD-Utilities and LISFLOOD-Calibration tools installed and tested in Levante HPC.
(Working in serie and in parallel).
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1250
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° 750
500
--name lisflood_calibration_2 on=3.7 -c conda-forge 250
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Calibration - Validation

01_wesser

Non-dominated Sorting Genetic Algorithm-Il (NSGA-II)

Modified Kling-Gupta Efficiency

KGE—1— \/(?’— )2+ (B-1)2+ (v—1)?

N > Tili — nEY
Ty T
\/Zi. :EE - nz? \/E: yf - nf"z KGFE’ Description
1.0-0.8 Verygood
0.8-0.6 Good
8= & = Js’f’us 0.6-0.4 Medium
K, To/ Lk, 0.4-0.2 Poor

<0.2 Bad
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KGFE’ Description
1.0-0.8 Excellent
0.8-0.6 Good
0.6-0.4 Acceptable

. . . . 0.4-0.2 Low
Calibration Validation <0.2 very low

Calibration - Validation
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Parameters maps for the study region

Parameter: adjust_Normal_Flood
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... a total of 14 maps
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Dashboard

Catchments of interest

List of catchments

STRENGTHENING THE RESEARCH CAPACITIES
F_OR EXTREME WEATHER EVENTS IN ROMANIA

Hydrological seasonal forecast

| Select...

Selected catchment: None

Information about the calibration

Magyarorszag
- Maggarerszag

! bt

Q [m3/s]

Q@ [m3/s]

DAKI-FWS

Hydrograph
1000 1 T =500y ——Q chs
! Tr = 200 yr Q for
t — ) for_max
800 1 Tr = 100 yr O ofor iy
1 Tr =50 yr
1
600 1
1 Tr=10yr
(]
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200 N M Tr=2yr
e P e - W!QAMMM_M
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date [day]
Flow duration curve Probability of excedence
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=
c
3
o
o
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o L
001 2 5 D1 2 LI T s 10 2 s 100 40 50
probability [3:] total_bill

(12,47, 65.30) means pr(Q>65.30 m3/s) = 12.78 %

(0, G} means priQ>gl=p
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Probability based on 20 yeat

— 2000 of observed streamflow
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Propagation of the Ahrtal flood in 2021
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Cumulative rainfall in the region: Musch Altenahr Bad Dodendorf
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e% scewero 4. Operating FEWS

Global Flood Awareness System -
GLOFAS

https://global-flood.emergency.copernicus.eu/

European Flood Awareness
System - EFAS

https://european-flood.emergency.copernicus.eu/en
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Flood records

The maximum quantities of precipitations are
recorded during spring-summer, In particular
during the period March-June and in August. One
can remember several maximum historical
values of precipitations occurred during serious
floods across the entire river basin as those
recorded in May 1970 (over 150 mm/24 hours
and even 200 mm/24 hours in Baia Sprie).

Serious floods, with significant maximum
discharges, come from rainfalls recorded on
large areas of the basin or from mixed source
#snowmelt and rain). The maximum historical
lood over the last 50-60 years was that occurred
in 1970, having a mixed source. An analysis of
the series of floods over around the last 50 years
shows that the most significant floods occurred
in: 1970, 1974, 1975, 1978, 1979, 1980, 1981,
;883 1993, 1995, 1998, 2000, 2001, 2005 and

https://inundatii.ro/en/river-basins/somes-tisa-watershed-area/

The first half of 1970 was characterized by
catastrophic floods. The most serious floods
occurred on the rivers Somes, Tisa, Tur, Viseu,
Iza, Lapus, Sieu, Crasna, Almas, Somesul Mic
and their tributaries. Discharges exceeding the
insurance of 1% were recorded on the rivers
Somes (downstream Dej) and Viseu, on the other
water courses, there were discharges recorded
with the insurance ranging between 5- 10%.
There was a breach of dikes on rivers Somes and
Tur (Satu Mare county), which caused the
flooding of many urban and rural localities.
Floods were caused by long-lasting heavy
rainfalls accompanied by snowmelt resulting in
floods that exceeded the flood level, on most
rivers in Somes-Tisa river basin. Important urban
localities were affected, such as Nasaud,
Beclean, Gherla, Dej, Zalau, Jibou, Simleu, Satu
Mare, as well as many rural localities (over 200).
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01_data_preparation_example

P evapotranspiration =
transpiration + evaporation

N

7~ N

transpiration

A A

trees grass

v groundwater v

recharge
httos://aquaticecol?vnamics.github.io/hvdroloszv—
workbook/E5.html
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Extreme eventS Return Period Analysis using Gumbel Distribution
2500 - Observed ]

—-==- Gumbel Fit ="
/work/bb1480/b381840/scewero/somes_tjsa/hydromodelli gl
ng/somes_tisa_extrems.ipynb 2000 1 S

Gumbel Distribution w _ﬁ.—-"#
Return period Streamflow £ PPt
Ir Q = 1500 T pots
[Years] [m®/s] = Vs
3 Lol
1.5 610 % 1000 - caoe”
2 736 R
5 1048 g
10 1254 __.-r*"
25 1515 200 T,
50 1708 ;
100 1900 -. -. . — ] . — ]
200 2091 10° 101 102 103
500 2343 Return Period (years, log scale)
1000 2534
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Fl.OW duration curves Flow Duration Curve - All data set
= FDC obs
107 1
@ |
|"E|
3 102
e 1
{IZI EID 4ID E-ID EID l[;ID

Exceedance Probability [%)]
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Hydrological model
GR4J

51 P> E, alors Pa=PFi-E et E; =,
51 Pp<E, alors Pa=0 et Eg=E-Pg

Intercepti Implementation in python

numpy
x| 1- l—"l muhl—l ; £
X1 S [ 3 : Emmh T | P e
Pz = 7T o et Ex = 115, rainfall-runoff
1+ Il“nh'lll '-"'-"h /
Production x, *Imp ent of a
5= Sp+Ps-Ex, store

ctionnem

;’ AN £
Perc = 5'11 - [1 +30) ] . Spsq=5'- Perc

Perc + (Fn — Fs)

=

Si0< )< X SHLG) = (L1581 j > Xy SHLG) = ol model GRay
i UH1 UH2
i o s _ iy, __init_ (self, PEQ, A, X, 58, R8):
5i0 = j= Xy SHZ{j) = :'{x'] ; . .5(—:-t_PEQ{PEQ}
i e 2 = 1 =22 - LY. X4 2.x4 -a = np.copy(A)
i .1'1 = 15 EI.' SH..':,I'J =1 ?{2 x"w.l H | n PEQ -hdpE[ﬂJ:'|

8ij > 2X,. SHZ(j) =1 nP- COpY (‘i)

Q9 Q1 .
E . . . Routing ) -
UHI{) = SHL) — SHI{j-1) store X3 F(x2) F(x2) I
UH2(j) = SHI{j) - SHI{j-1) ; _"p (R8)
- .copy(Re

09lk) = 0.9. 'i“., UHLGL Prik = j + 1], | - - copy(5e)
Qigk) =0.1. X _1UH2[j}.F‘r|:1-:—i +1) Q | Q,
By - . + set_PEQ(self, PEQ):
F=x2(B); R=max©;R, +QO(k) +F) @ o Loy (et
1™ .E = .copy(PE
Or=R.41- [1 + E%} ] : Ryoy = R- Qr Perrin, C., Michel, C., & Andréassian, V. (2003). Improvement of a _ :F: '_npfri:pEg{ T
(DF) ? parsimonious model for streamflow simulation. Journal of ’ L B
Qd = max(0: F10k) + F): Hydrology, 279(1-4), 275-289. https://doi.org/10.1016/S0022-
Qlk) =Qr+Qd 1694(03)00225-7
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https://cds.climate.copernicus.eu/datasets/seasonal-original-single-levels?tab=overview

Meteorological forcings Bl o (omos (P ESECMWE 0 Edgar Eoite

Climate Data Store Datasets Applications User guide Live ®

Info 26Sep2024 Watch our Forum for Announcements, news and other discussed topics.

{ > Datasets > Seasonal forecast daily and subdaily data on single levels

Seasonal forecast daily and subdaily data on single levels

Overview Download Quality Documentation
This entry covers _— Quality Assurance
— * - - ‘.
single-level data and ~ o CEoMWE ':’f\ ) Data Management v
soil-level data at the \{ \ A R
original time | mome N \ Data records -

resolution (once a -
day, or once every 6 Metadata -
hours, depending on

WD "
the variable). Documentation - .
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Model calibration

A

Fraction of the dataset
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~60%

~40%
e A % based on modele
- N ~20% ~20% experience
A — A
el N\ 7 N\

| |
Purpose of the dataset : T | :
P [ Modelling dataset/ tralnlné ]. Testing
I |
\ 4 Dinoa | | dataset
I |
| I
|
| : Not used in any
: I stage of
' ' modelling for
— 1 : .
—~" taking decisions
Use during the modelling
Based on: Shen, H., Tolson, B. A., & Mai, J. (2022). Time to Update the Split-Sample Approach in
Hydrological Model Calibration. Water Resources Research, 58(3), e2021WR031523.
https://doi.org/10.1029/2021WR031523
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KGE' Description
0.8-1.0 Excellent
i 9 9 2 0.6-0.8 Good
KGE'=1— \/(’f“ —-1)"+(B-1)"+(v—1) 0.4-0.6 Aceptable
0.2-0.4 Low
<0.2 Very low
n _ _
ros = Z% 1 (Oi - O) (Si - S) r bias ratio variability ratio y
n A 2 n o\ 2 0.8-1.0 >15 >1.5
\/zé 1 (Oi N O) \/Zz' 1 (Si - S) 0.6-0.8 1.3-15 1.3-15
0.4-0.6 1.1-1.3 1.1-1.3
0.2-0.4 09-1.1 0.9-1.1
<0.2 0.7-0.9 0.7-0.9
bias ratio g b 05-0.7 05-07
I <0.5 <05
o
Jsf(#g

Variability ratio v =
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Model calibration
/work/bb1480/b381840/scewero/somes_tisa/hydromodelling/somes_tisa_hydromodelling.ipynb

Testing
dataset

A 4

33 years
1990 2009 2010 2016 2017 2022
S 5 5 5 5 =
— N — N — N
< . i T N T
o (0)) o © ™~ N
o)) o — — — AN
o o o o o o
— AN AN N AN AN
20 years 7 years 6 years
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Flow duration curves

Flow Duration Curve - Calibration period Flow Duration Curve Validation period

= FDC ohs = FDC ohs
= FDC sim = FDC sim
103 7 103 .
w
E
107 5 3 1074
4 b i
101 _: 101 4
T T T T T T ] T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100

Exceedance Probability [%6] Exceedance Probability [%6]
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Scatter plots
Q obs vs Q sim cal period Q obs vs Q sim cal period
2000 = 2000 r
1750 1750 4 -
1500 - 1500 -
— 1250 - — 1250 -
L £
" [d]
£ E
— 1000 - — 1000 -
E £
[N 1y
O 750" S 750"
500 + 500 ~
250 250
0 +== T - T T T T T T 0 +== T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000 0 250 500 750 1000 1250 1500 1750 2000
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Testing /work/bb1480/b381840/scewero/somes_tisa/hydr

ng/somes_tisa_generate_Q.ipynb
Testing ::
dataset :

A 4
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Testing

Q obs vs Q sim cal period
Flow Duration Curve - Calibration period 2000 7
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Short term flood summary

https://global-flood.emergency.copernicus.eu/
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Seasonal forecast
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Seasonal forecast

Seasonal Outlook - Reporting Points

Point Information

Point ID Stafion ID
SH235025 GO444.

Couniry Basin River Station Nome Drainage Area [km2] Longitude [Deg] Lafitude [Deg] LISFLOOD Drainage Area [km2] LISFLOOD X [Deg] LISFLOOD Y [Deg]

Germany Danube Danube Ingolseadt 20001 114220 487540 20419 114250 487750

Seasonal hydrograph of antecedent, climatological and forecast information
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200

100

Extreme low Low . Near normal
Extreme high ---- Climate median —@— ERA5

oy High

Anomaly category

Climatological thresholds
From extreme low to extreme
high (red to blue), derived from
range-dependent model
climatologies

@semhl& forecast hoxplo“

100" percentile (max)

75" percentile

50" percentile (median)

25" percentile

K 0™ percentile (max) _/

Description

2026
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DLNG

Low 10-25 15% from the 1% decile to the 1% quartile
Bitlow 25-40 15% from the 1% quartile to the 2" quintile
Nearnormal
Normal (25-75) 40-60 | 20% from the 2" quintile to the 3" quintile
Bithigh 60-75 15% from the 3" quintile to the 3" quartile
High 75-90 15% from the 3" quartile to the 9" decile

2025
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Seasonal forecast

al Outlook

e Seasonal Outlook -Reporting Points

Point Information
/

Seasonal forecast probability (numbers) and expected anomaly category (coloured cells) [2025-07-01]

July 2025 August 2025 September 2025 Oclober 2025 November 2025 December 2025
EL L BL N BH H EMH|E L BL| N |Bi H Ei E L BL N B4 H EB E | L B N BHi H EH B L |BL|N B H EH E L BL|N BH H E H L
Juy 2025 6 29 4 0 2 2 0 33 31 1 1 8 4 2 15 22 16 15 & 8 8 23 10 18 23 12 12 2 10 19 16 2 12 14 2 14 15 17 12 10 23 8
June2025 22 21 14 21 14 2 6 14 3 W ¥ W0 6 4 12 1 18 ¥ 1 7 6 17 14 14 1B 14 12 10 1% 17 12 28 14 6 12 8 19 12 19 20 14 8
May 2025 12 23 15 2 W B 0 12 2 ¥ 2 10 1B 6 & 14 14 3] 17 6 18 16 17 M 4 8 6 ¥ 14 14 10 19 25 2
April2025 2 12 19 14 21 12 1 & 12 16 M4 21 1% 0 6 19 18 23 & 10 16 12 15 21 M 12 14 12
March2025 6 21 14 12 19 20 8 6 14 21 20 16 19 4 4 20 16 12 4

February2025 10 15 14 25 14 16 6 6 12 14 27 15 & 16

Janwary2025 | 2 12 18 14 25 17§

STRENGTHENING THE RESEARCH CAPACITIES
FOR EXTREME WEATHER EVENTS IN ROMANIA

Anomaly category Uncertainty category (rank-std)
(rank-mean) Low (0-10) Medium (10-20) High (20<)

Extreme Low (1-10)

Low (10-25)

Bit low (25-40)
Near
Normal 4 Normal (40-60)
(25-75)

Bit high (60-75)

High (75-90) e
exremehigh00-100) [ B T

Uncertainty category Rank STD

Description

The standard deviation of the ensemble member
Medium uncertain 10-20
v ranks is between 10 and 20
High uncertainty o< The standard dewat.mn_of the ensemble member
ranks is higher than 20

January 2026

BL N BH H EH

12 10 16 ;1 12 B 6
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Seasonal forecast download
B oo (opemcss (3

Climate Data Store Datasets Applications User guide Live ®

CECMWF 2 Edgar Esita
https://cds.climate.copernicus.eu/datasets

Info 26Sep2024  Watch our Forum for Announcements, news and other discussed topics.

@ > Datasets

Datasets { discharge| ® e .
We found 4 results Sort by Relevance v
Filter by O Multi-model seasonal forecasts of river discharge for Europe from
[] My favourites datasets b . January 2021 to present
i Updated 7 days ago
Product type v -_ _ This dataset provides hydrological seasonal forecasts of monthly mean river discharge
across Europe. Two hydrological model ensembles are provided. The first is an E-HYPE

multi-model system comprising eight model realisations using a catchment-based

D v resolution. The second comprises the E-HYPEgrid, V...
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Thank you!

Questions ?
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