.. (I\V,\AEEIQCIQEISOURCES #AWRA2020 | @AWRAHQ | @NATIONALAWRA
&4 ASSOCIATION

AWRA VIRTUAL ANNUAL WATER RESOURCES CONFERENCE
NOVEMBER 9 - 11, 2020



AWRA 2020 VIRTUAL
ANNUAL WATER RESOURCES CONFERENCE

N2L Web-based Flood Forecasting System: High-resolution Flood
Forecasting for Small Coastal Plain Rivers Using Containerization

3B Session 2

PRESENTERS: Mohamed ElSaadani, Haitham A. Saad, Brian Miles, and Emad Habib

g

LAFAYETTE

Louisiana Watershed
Flood Center

All rights reserved. No part of this presentation, publication, research or materials may be reproduced, distributed, or transmitted in any form or by any
means, including photocopying, recording, or other electronic or mechanical methods, without the prior written permission of the author(s).

AMERICAN WATER RESOURCES ASSOCIATION



HOUSEKEEPING

® All attendees’ microphones will be muted.

Use the Discussion Q&A function to submit questions for the presenter and/or moderator.

TIPS

Use the Video Chat function to join the Live Q&A and ask questions.

Presentations are pre-recorded and Live Q&A is open at scheduled time.

If you're having technical difficulties, please email events@awra.org.

Use #AWRA2020 to share your takeaways from the conference.
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Introduction

Our current study area is the Vermilion River basin in South
Louisiana.

The river, which connects to the Vermilion Bay and the Gulf
of Mexico, spans ~70 miles and is characterized by low-
gradient topography.

The river passes through several urban communities that
contribute significant flows through a set of major tributaries
and channels (also called coulees).

The flow directions in the river are heavily influenced by
both tide and wind, especially during low flows. More
interestingly, the river witnesses some complex flow regimes
where reverse flows are often observed by eyewitness reports
and high-water mark surveys following flood events.

Reverse flows were frequently reported at river sections as
far as ~40 miles from the Vermilion Bay and other locations
near the intersection with Coulee Ile des Cannes (red line).
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Vermilion River Hydrodynamic Model

»  Our team at the Louisiana Watershed Flood Center
has developed a 1D/2D hydrodynamic model (HEC-
RAS) which captures the flow dynamics in the
Vermilion River in high details.

> Drainage area: 601 miles’; Length: 69.2 miles;
Average slope: 1 ft /10 miles.

»  The model hydrologic forcings take the forms of
direct input hydrographs (red arrows), lateral input
hydrograph, or rain-on-grid over swamp areas.
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Model Input sources

Current River Forecast Points (~3,600) NWM Streamflow Output Points (~2.7 mil)

> Our system uses the National Water Model (NWM)
short-term forecast data.

»  This includes the High Resolution Rapid Refresh
(HRRR) forcings to be used over swamp areas (rain-
on-grid) and the NWM hydrologic outputs (runoff)
to be used as direct and lateral flow hydrographs.

»  The data is downloaded directly from the

operational NWM web repositories. _
|
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National-to-Local (N2L) FORECAST-WEB

NOAA Operational Model Archive
and Distribution System (NOMADS)

Atmospheric Forcings
(HRRR)

Surface/subsurface Runoff

'I e | per catchment
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N2L FORECAST-WEB Setup (Data Download)

NWM forecast inputs and outputs are downloaded
from the NWM web-portal using python codes.

The data are parsed and stored in intermediate csv
files.

The csv files are then ingested into the USACE DSS
tiles which are the input format for HEC-RAS.

A new DSS file is stored with the same name and
referred to inside the HEC-RAS model to acquire
hydrology inputs.

HEC-DSSVue

Index of /pub/data/nccf/com/nwm/prod/nwm.20201104/forcing_analysis_assim/

1) [pareas directory]

Date Modified
11/3120, 6:36:00 PM.
1173120, 6:36:00 PM.
11/3120, 6:36:00 PM.
11/3120, 7:44:00 PM.
11/3120, 7:44:00 PM.
11/3120, 7:43:00 PM.

Name
] nwm 100z analysis_assim forcing tm00.conus nc
() nwm 100z analysis._assim forcing tm0] conus.nc
wm 100z analysis_assim forcing tm02.conus nc
lysis_assim forcing tm00.conus. ne

assim forcing tm01.conus nc
assim forcing tm02.conus nc

wm 102z analysis_assim forcing tm00.conus.nc

wm 102z analysis_assim forcing tm01. conus nc 3
11/3/20, 8:35:00 PM
11/3/20, 9:39:00 PM
11/3/20,9:37:00 PM
11/3/20, 9:40:00 PM

11/3/20, 10:35:00 PM.

. 102z analysis_assim forcing tm02.conus nc
wm 103z analysis_assim forcing tm00.conus nc
i 1032 analysis_assim forcing tm0]. conus ne
wm 103z analysis_assim forcing tm02.conus nc
) mwm 104z analysis_assim forcing tm00.conus.nc
] nwm. 04z analysis_assim forcing.tm01.conus nc
v 04z analysis_assim forcing tm02. conus nc
sis_assim forcing tm00.conus ne

assim forcing tm01.conus nc
assim forcing m02.conusne 126MB 11320, 11:35:00 PM
106z analysis_assim forcing tm00.conus nc TMB 114120, 12:35:00AM

" download_latest MW forci x - x
n

move (abs_path, 'Ci\\Users))c00103362))Haitham)\Vermilion_opsrationall\PzDSi_

#
def get_url pathsiurl, ext='', params={}j:
response = requests.get{url, parsms=params)
if response.ok:

response_text = response.text

else:
return response.raise_for_status()

) v soup = Beautiful3oup{response_text, 'homl.parser')

0 o parent = [url + node.get{'href') for node in soup.find alli'a') if node.gec('t

return parent

#

os.chdir ['C:\\ Users\c00103362%  Haitham' { Vermilion_operationali HRRRY x4 ')

# E
url = 'https://nowads.ncep.noaa.gov/ pub/ data/ noct/ con/ o/ prod/

result = get_url_paths {url)
kj=datetime.datetime.utcnow()

if kj==0:
urlz=result[-2]
else:

urlz=result[-1]

result = get_url paths(urlz)

for line in result:

if "/forcing short_ranges/" in line:

urli=line
result = get_url paths{url3)
®=[1

for line in result:
if "short_range" in line:
x.append | line|

w= x[-18:]

#
w=x =11 [=T1: =637 4x[-11[-37:-35]
L R [ — 3




N2L FORECAST-WEB Setup (RAS-Controller)

After all model inputs are setup, HEC-RAS runs are
performed using RAS-Controller.

The RAS-Controller is run through a Win32 Client
using Python.

RAS-Controller is used to update the plan and
unsteady HEC-RAS files.
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Start and end dates of each simulation are specified

prior to execution.
Win32 client BreaxinG THE HEC-RAS CoDE

A User’s Guide to Automating HEC-RAS

Christopher Goodell, P.E., D.WRE




N2L FORECAST-WEB Setup (Task Scheduler)

Windows Task Scheduler

»  All data download, model runs, and API upload L J B\
codes are run on hourly bases. g
"

»  The python/Jython codes are controlled with ' ;“Q,f £ i‘ 4
Windows batch files. e ® 4

> The batch files are executed using Windows Task Batch Files

Scheduler indefinitely.

=3
.
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N2L FORECAST-WEB Setup (Container)

>  What is a container? M
[ ]

An isolated environment that encapsulates an application and its

software dependencies HEC-RAS
@ docker

Windows applications
»  Benefits . .

®  Similar to a virtual machine, but requires less overhead

®  Docker is a popular container platform, and now supports

* Provides executable documentation of an application’s .
configuration
* Allows for rapid and repeatable deployment across diverse h .
computation environments:
®  Laptop
®  Workstation
®  Server i
®  Cloud
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N2L FORECAST-WEB Setup (Interactive Web-App)

After each model run is completed, the results

of the model are pushed to a PostgreSQL W, Fiood Forecast Pt
database through python codes. e S / B
Model .,H" Rayne- Scott = =C 'E.;
The database is connected to a H vermition iver, tousor v/ [B} A Rt
. . django $
JavaScript/HTML web-app via Rest API. Pt AT :

O
O
11/3/20 3:00 pm v o =%
The web-app allows the user to choose the 5
[ e
model to be visualized and check the results :
. 0 b @
at pre-defined key locations. R
\ N =
The web-app also allows the user to review fawes
O L
Al

© OpenStreetMap contributors.

historical forecasts at these key locations.

The web-app is set up for the addition of _ 25
additional models in the future. f\

Cross section: 105462.8

I cross section: 105462.8
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Current and Future Work

> Improving the web-app interface by doing the following:
®  Adding additional spatial layers (e.g., forecasted rainfall)
®*  Adding information from USGS gauges and other sensors available in the region.
> Adding more computational capabilities (e.g., cloud computing resources) to run multiple
models simultaneously.

> Improving user experience and providing capabilities for feedback collection.




THANK YOU FOR PARTICIPATING!
CONTACT US WITH QUESTIONS

Presenters: Mohamed ElSaadani, PhD (mohamed.elsaadani@louisiana.edu)

PLEASE JOIN THE NEXT SESSION & REMEMBER TO VISIT OUR EXHIBITORS!
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