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Introduction @

An HM experiment N
1s implemented as =
a workflow of 8
heterogeneous HM R
models that have

to be installed,
configured and

executed somewhere.




Introduction

e QOur analysis 1dentified the need for improvement in
executing an HM experiment at the following levels:

e Model Interfaces

e User Interfaces

Vertical Integration

e Computing Infrastructures ,
for a seamless environment

* Models have different
computational requirements

* Probabilistic forecasts
(ensemble)

Water level
Flow & Impact




@ Before DRIHM: User Interfaces

 HM models are usually configured independently
and 1n different ways

* General-purpose workflow management systems provide
a minimal support in the definition of experiments

&time_control &physics e_vert=42, 42,
io_fom
D e

= | nm

_ cann

spec_: )

relax_zone =4, max_dom=2, no_tasks per_group =0,
specified = .true., false.. s we=11 nio_groups =1,

nested = false., .true., e_we=191531,

spec_exp=0.33, ssn=11

e sn=213.451,



BEFORE DRIHM: DCI

« PRACE + EGI represent the best possible working environment for all
European scientists, but they are two independent entities with different
access schema

e Cloud Computing
* Dedicated, proprietary resources

A seamless, GUI-based execution environment
on this complex DCI 1s one DRIHM goal

GSI-SSHTerm_IGE_for_PRACE_DGRID_LRZ [supzero]
File Edit View Tools Proxy Help I
S EIEINREE R AL RROIOEI R ;

migrati
8200 Westmere EX cores, 78
operated by
*** Leibniz Supercomputing Centre in Munich ***

LroducLoxy documentation at
lCCb ‘compute/supermuc
L an incident via
di

Please do not run or test jobs on LhL login node d LcLly, since the 40
cores available there are bha!Cd \th all other users. Instead, reserve some -
lUblVPly for youz in work by using " ltun . Please refer
i j mission i v

|
are NOT mounted on this system, and are also not directly acce
scp or rsync. It is YOUR responsibility to archive any still needed data
on HLRB-II to the 4, and then retrieve them on this system.
P2/ .lrz.de/services/compute/backup/#scenario2
provides information on how to recover data archived from HLRB-II on
this system.

Y
F n 1ssuc> apply for the ‘ollo\lng modules/
As a workaround, please perform the following >cLLLng> bef ch Lunnlng

I—_ supzero:2222 Unknown Connected ..
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The DRIHM portal:
a Science Gateway for HMR

Experiment configuration
Build and run your model chain

Description

Use a predefined critical case
No description

Choose a critical case | §

I Yes
© No

Meteorological Models
LRZ Cluster .

a»

© Include Meteorological Model
No Meteorological Models Choose meteorological model

~Use Single Output
© Create Ensemble Output
Rainfarm

“»

Hydrological Models

a»

© Include Hydrological Model RIBS

" No Hydrological Models

A

Choose hydraulic model | 4

Hydraulic Models

Include Hydraulic Model
No Hydraulic Models

~Upload namelist




With the DRIHM portal

DRIHM portal represents the DRIHM HM Science

: :f" & Gateway and it is more than a simple Web interface:

« experiment definition is easier (i.e. domain selection)
* less prone to errors

« users may benefit from expert know-how
(i.e. select microphysics combinations)

« for complex, desktop-only GUIs, user can upload
experiment configured off-line

* hides low-level DDCI| complexities

* manages job submission, result retrieval /
visualization, and a repository of the submitted
experiments



The Portal Architecture

Application 3
(e.g. Waterlevel
Flow & Impact)

rainin

Service

| i Workflow Model Visualization 5o o eLearnin Layer
/ A ! \ H Management Management Management 9
o B | H

* Model builders are able to create model instances
* Model users are able to run their experiments:
» Select model(s) with workflow portlet

Configure parameters for each model

» with model portlets

» uploading pre-configured experiments
Execute on DRIHM resources
Monitor the execution
Retrieve / visualize experiment results and configurations




Workflow Configuration

Build and run your model chain

Use a predefined critical case

Yes
J -
ONo Choose a critical ca: Choose meteorological model

WRF-ARW
Meteorological Models

WRF-NMM
© Include Meteorclogical Model - MesoNH
No Meteoroiogigal Mogels Choose meteorological i

¥ Choose ensemble generator
1 Use Single Output :
© Create Ensemble Output Rainfarm
Rainfarm
¥' Choose hydrological model
Hydrological Models
i RIBS
© Include Hydrological Model
1 No Hydrological Models s DRIFT
HBV
Hydraulic Models
hoose hydraulic mod ¥ Choose hydraulic model
Include Hydraulic Model i it y

» No Hydraulic Models Mascaret + RFSM

Delft 3D




Workflow Configuration

Simulated time-range is common to all models
In an experiment

Please select the start and the end time for your Workflow

From date: 11/04/2011 andtime: 0 ¢ 00 ¢

To date: 11/05/2011 andtime: 0 % 00 ¢
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Model Configuration

Y Current step: WRF-ARW ‘
Prqlafh.p: Select Basin Next step: Rainfarm \
. : \
Time Control  Run Option  Physics Option  Diffusion and Dynamics Option ~ Submit \
" Parc Nationai B S i o i+ 7 A A S A - N Rk (S g
}EB de ia Vanoise Mappa | Sflf!h_u
-
- ] Manto(la l.eggogo
] o ™~
" Oslig_lua \
o s‘?i;,za'a Poqgnc:Rusco A
s Vladana-é ua;talh -Mara"ndola
e Carpi
£ \mmquiou t"
Heggio m"‘m gena San Gioy
Scandlanz S In Pev?i'c
afmigine
sassuolo Balogni

Casalécchio
Pavullo Nel o
Frigrcwno di Reno

Borqs San
'Dalmazzo

',

Current step: WRF-NMM

Fravious step: Expariment Chain Next stzp: Experimant Summary
j Domain | Tims Control \ Rur Option Submit

Microphysics option: & - Thompson graupel scheme v
Longwave radiation option: 1 -RRTM zchems v

Shortwave radistion option: 0 - No shortwave radistion ¥

Surface Layer option: 2 - Monin-Obukhov {Janjic Eta) Similarity scheme ¥
Land Surface Option: 2 - Nosh Land-Surface L@odel v

Urban Physics: No active urban canopy model. ¥

Boundary Layer Option: 2- Meﬁor;Yama&a\laﬁjvc {Eta} TKE schems. ¥
Cumulus Option: [2 - Bettz-Millzr-Janjic schams v
Cumulus options for second domain:| 0 - No cumulus v

Soil Layers: % Nosh v




Model Configuration

Current step: Ribs

Previous step: Select Basin Next step: Experiment Summary

General Submit
Current step: HBV

Previous step: null Next step: Experiment Summary

General B GHERTER Submit

Initial Condition: | Select an initial condition... $

3 |
|

Current step: Drift

Previous step: Select Basin Next step: Experiment Summary

General RVGLEIRSHENIEE Submit

Additional Input Data

Use also observed data: &

Calibration

dCtValue (0.3-0.8):/0.5
dCf Value (0.04 - 0.08):/0.08
dSoilHumidity Value (0.15 - 0.7): /0.2

Time Interval

Time Interval Value (3600.0 - 3600.0): I3600.0




Workflow Configuration

Summary of the workflow appears before
submission

— Model configuration files can be edited

Summary: 16903

Userld Session Id Date

16903 4312 2014-09-23

Weather Stochastic Ensamble Hydro

WRF-ARW Rainfarm Ribs

Meteo File Name Stochastic Ensamble File Name Hydro File Name
16903-1411468942805 16903-1411468955905 16903-1411468981041
Edit Edit Edit

WPS File Name

16903-1411468942943
Edit
Submit




Hydrological Model Builder

d
|

Model Specific | Submit

Hydro Model Builder

!
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General Information
Region
SW Lat: SWLng:
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Shape File:
Shape in KML format: Sfoglia... | Nessun file selezionato. Upload and display KML file |
Basin Name:
Name of the basin;
Hydrogram Points
Lat Lng Name Delete
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Map | Satellite
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Workflow Repository

Showing 23 results. ltems per Page 30 % Page 1 % of1 UdFirst <Previous Nexty» Last/i

File Id Description Type Modified

3158 Rainfarm on 5Km WRF-ARW producing 1Km output rainfarm 2014-09-18 11:29:13.0 @ Edit Download
3156 WRF-ARW 5Km wrf 2014-09-18 11:30:45.0 ] Edit Download
3157 WPS file automatically generated for the wrf file 3156 wps 2014-09-18 11:30:54.0 @ Edit Download
3141 RIBS from Arome 03 ribs 2014-09-17 21:11:09.0 [ Edit Download
3140 RIBS on WRF-NMM - 12 hours ribs 2014-09-17 20:33:27.0 [ Edit Download
3139 RIBS from MesoNH ribs 2014-09-17 20:30:47.0 (] Edit Download
3138 RIBS from WRF-NMM ribs 2014-09-17 20:29:26.0 o Edit Download
3137 File:

iNEnsemble = 10
iTemporalRatio = 2
iSpatialRatio = 5
4S8 = -9999

« List all configured &=
experiments 0
dOWnIOad, edit oo Rersiey - 00010
and upload ::p:imm
namelists R o 5 W ARV o ot

Save

Cancel




Workflow Visualizer

Creation Date (mm/dd/yyyy) Critical Case
4212[DRIFt] 09/19/2014 None. Detailsl
4211[Rainfarm RIBS] 09/19/2014 None. Details ‘
4210[Rainfarm RIBS] 09/19/2014 None. Details
3444|WRF-ARW Rainfarm DRIFt] 09/18/2014 SUBMITTED None. Details
3435[RIBS] 09/17/2014 None. Details ‘
3434[RIBS] 09/17/2014 None. Details
3433[RIBS] 09/17/2014 None. Details
3431[RIBS] 09/17/2014 None. Details J
3430[DRIFt] 09/17/2014 None. Details J

« List of all submitted user experiments
— Workflow composition
— Experiment date
— Jobs status




Workflow Visualizer

] (
@ DRIHM PORTAL

Welcome Help Security Workflow Repository Visualization Services Hydro Builder Workflow Visualizer
Create Critical Case Configs on Citizen Cb-TRAM
F- 4+ X
Back Refresh
Workflow Details

Workflow 5821[Rainfarm RIBS]
Creation Date (mmiddlyyyy) 02/12/2015
State

Critical Case

Jobs Details

Output

STD OUT | STD ERR | Download Output
STD OUT | STD ERR | Download Output | Visualize
Output

RIBS

Status of each job composing a chain

 When job is completed (or failed)
— Possibility to download job output or error messages
— Possibility to visualize the results




Remote Visualization

V! Auto-zoom on select Refresh ? November, 2011

Overlay opacity: 100% < . ~ oda ;
Helght (m): (2 < Sun Mon Tue Wed Thu Fri Sat

~1 My ncWMS server UTC first frame last frame 1 2 3 4 |_5
Create animation from 2011-11-04T01:00:00.000Z to 2011-11- 6 7 8 9 10 11 12

—-WRF 05T00:00:00.000Z

----- specific_humidity
~~~~~ air_temperature
----- northward_wind
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27 28 29 30

Select date

Fit layer to window

~~~~~ eastward_wind
Iwe_thickness_of stratiform_precipitation_amc : E‘
- Iwe_thickness_of precipitation_amount 4 )
----- surface_net_downward_shortwave_flux

Iwe_thickness_of convective_precipitation_amc
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From baseline to advanced
HM experiment suites

Rain source Description SUEHlgE Resolution (km) BIRIFENT RIBS runs
members HBV runs

Observations Raingauge 1 1 31
measurements

WRF-NMM IC & BC: IFS 1 1.3 1 31

WRF-ARW IC & BC: IFS 1 1.0 1 31
IC AEARO;

Arome BC: PEARP 8 2.5 8 248

Meso-NH IC & BC: Arpege 10 0.5 10 310

Meso-NH IC & BC: IFS 10 0.5 10 310

: Downscaling of WRF-
RainFARM ARW 20 0.7 20 620
Total 51 51 1581
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Conclusion @

DRIHM2US

The DRIHM portal 1s a good example of flexible,
extensible and interoperable framework for HM research

« Flexible: users are free to define their experiments

o Extensible: its modular GUI allows to add new models
by adding dedicated portlet(s)

 Interoperable: the DRIHM2US experience;
the portal can be used 1n operational settings based on
heterogeneous public/private Clouds

File Standard (NetCDF1.6 or WaterML2) ) ) @
Static Data Repository
R it iding stati
4 o <i:::":)ro.?;)"\):3:ular(v]v:o‘:k: Download for
'_ - - - ————————— — _l Science Gateway Applies same concepts as local
- DRIHM gUSE/WS-PGRADE DRIHM Binary Repository visualization
I InPUt Brldge I portal.drihm.eu
I B
* Model | Portlet for grephical ~DRIHM Binary y
I | workflow def nition Repository” -
' Model paCkage | I drihm-tools.pub- Remote
I Portlet for job .lab.nm.ifi.lmu.de visualization
| il o f '
| + | 4
l l A input.tgz é@
| Output Bridge | Input data l_.
I | &Config Siatistics
i — I | Workflos .
+- Ccs-‘rip(i
File Standard (NetCDF1.6 or WaterML2) ﬁT

DRIHM Model MAP




