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Flash Flood Guidance Gazette

Flash Flood Guidance (FFG) Gazette is a user-contributed newsletter, bringing the latest news
to users of FFGS proaducts, from other FFGS users — including operational information,

technical advances, case studies and education for the flash flood forecast and response community.

FFGS Hydrometeorologist Online Training Courses
through the Eyes of SEEFFGS Partners

The Croatian Meteorological and Hydrological Service (DHMZ) is one agency among the South East
Europe FFGS (SEEFFGS) partners. During the last few years, a need for an increased understanding of
FFGS emerged within our service. Through R. Campbell (HRC) and P. Mutic (WMO), it was suggested to

review the Hydrometeorologist training program wusing the HRC online courses.

In our daily operational forecasting duties, there is almost no time for such activities. This past year, with
the COVID-19 pandemic, a different type of working environment came to us. During this year, we have
worked in weekly shifts (during one week, two team members work in the office and two work from home;
then we alternate during the next week). This opened the opportunity for those working from home to

focus some of his/her time on learning.

Figure. 1 Photograph from the DHMZ Hydrologic Forecast Team Meeting

Continued on Next Page 1



FFGS Hydrometeorologist Online Training Courses, cont’d

We started the online courses, with discussion among the DHMZ team. Here, I'd like to present what my
colleagues say about the HRC on-line courses:

Kornelija Macek. "The courses are well structured and useful. There's a lot of different content which helps you learn
quickly and better."

Oliver Rajkovic. "The courses are clearly and concisely designed, provide sufficient information and develop logical
reasoning and thinking about processes in hydrology and flash floods, and warning about them. Attending courses in
a self-paced way allows us to adapt to the daily routine at work. | would especially highlight the tests where the ques-
tions are designed in a way that requires thinking and understanding of the process, rather than merely memorizing
and reproducing the facts, which is a big plus."

Ana-Marija Kelis: "HRC courses in the field of hydrology are simply conceived and supported by examples. They are
explained step by step (e.g. GIS course). Solving tests requires understanding and connecting topics. An additional
plus is that the materials can be downloaded to a computer and can be viewed later.”

Personally, I'd like to express my gratitude for the opportunity to gain better knowledge on the FFG System that we
use through the online courses, but also the availability of these courses on many other different topics that could
help us in our duties as hydrological forecasters in Croatia.

Tatjana Vujnovic, PhD

Croatian Meteorological and Hydrological Service (DHMZ)

HRC Online Training Courses for FFGS Hydrometeorologists

Over the past 1.5 years, the HRC Online Training Course site has undergone a transformation and enhancement with
new online courses. The original 5 basic courses for FFGS Hydrometeorologist training remain (see list below). Ad-
ditional courses on Snow Hydrology, Numerical Weather Prediction modeling, Uncertainty, Remote Sensing and
Landslides have been added. We take this opportunity to highlight the list of available courses:

Basic Courses: Advanced Courses:

Elements of Hydrology Flash Flood Guidance & Early Warning Systems
Elements of Meteorology Introduction to Numerical Weather Prediction
Elements of Snow Hydrology and Flash Floods Remote Sensing

Flash Flood Guidance System Products Fluvial Geomorphology

Geographic Information Systems (GIS) Basics Introduction to Rainfall Induced Landslides

Uncertainty in Hydrometeorological Monitoring
and Forecasting

The HRC online courses may be accessed at:  Attps.//courses-new. hrc-water.org

Remember that registration on the site is required, and that all course requests will go through an approval process.
Access is generally granted within 24 hours.

Summary provided by

R. Campbell and T.M. Modrick Hansen, HRC



sorological Department (IMD) commissions

==Flash Flood Guidance Services for South Asia

On 23 October 2020, Dr. M. Rajeevan, Secretary, Ministry of Earth Sciences of the India Meteorological Department (IMD)
dedicated the Flash Flood Guidance System for South Asia. The SAsiaFFGS covers the countries of India, Bangladesh,
Bhutan, Nepal and Sri Lanka. The system was launched virtually at 11:00 hours IST in the presence of distinguished na-
tional and international dignitaries and hosted 110 participants across the world.

Delegates from World Meteorological Organization included Dr. Johan Stander, Head of Services Division,
Dr. Hwirin Kim, Head of Hydrological and Water Resources Services, Ms. Petra Mutic, FFGS Project Officer & Ms. Milica
Dordevic, FFGS Project Officer. International partner delegates included Dr. Konstantine P. Georgakakos Director of the
Hydrologic Research Center (HRC), along with several of the HRC Staff. Regional dignitaries include Shri G.V.V. Sarma
IAS (Member Secretary NDMA, India), Dr. Rajendra Kumar Jain (Chairman, Central Water Commission, India), and the
Director Generals of Meteorology and Permanent Representatives with WMO of the participating countries, namely Shri
Karma Dupchu (Bhutan), Shri Saraju Kumar Baidya (Nepal) and Shri Athula Karunanayake (Sri Lanka) and Shri Bidyut
Kumar Saha (Hydrological Advisor to PR of Bangladesh).

Dr. M. Mohapatra, Director General of IMD delivered the opening address, highlighting salient features of the system and
expressing appreciation for the collaborative work done in the field of capacity building for forecasting hydro-
meteorological hazards. He assured the member nations that guidance for flash floods in the form of threats (6 hours in
advance) and risks (24 hours in advance) will be provided by Regional Centre to National Meteorological & Hydrological
Services, National and State Disaster Management Authorities and all other stake holders for taking necessary mitigation
measures to reduce the loss of life and property in the South Asian Region. This will enable all the member countries for
issuing impact-based forecasting at watershed and also city level, for floods which are very sudden and of short duration.

In his inaugural address, Dr. M. Rajeevan, Secretary, Ministry of Earth Sciences, brought out the need for enhancing the
observational network for rainfall and soil moisture to improvise the performance of the system. An automated mode of
dissemination is to be established with the stakeholders along with the use of social media, so that the information reach-
es disaster authorities in a timely manner. Regional & international coordination with member countries, the Hydrologic
Research Center & World Meteorological Organization must be strengthened for exchange of data, expertise, develop-
ment and sustaining the services in the region.
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Figure. 1: Screen shot of several of the participants during the Virtual Launch Meeting

Continued on Next Page



IMD commissions FFG Services for South Asia, cont’d

Flash Floods are highly localized events of short duration with a very high peak and usually have less than six hours
between the occurrence of the rainfall and peak flood. There is general lack of flash flood warning capabilities and
capacities of the nations across the world. Recognizing that flash floods have a particularly disastrous impact on lives
and properties of the affected populations, the Fifteenth WMO Congress had approved the implementation of a Flash
Flood Guidance System (FFGS) project with global coverage that had been developed by the WMO Commission for
Hydrology jointly with the WMO Commission for Basic Systems and in collaboration with the US National Weather
Service, the US Hydrologic Research Center (HRC) and USAID/OFDA.

Figure. 2: Screen shot of the presentation and participants during the Virtual Launch

IMD has advanced capabilities with respect to computing power, Numerical Weather Prediction, vast observational net-
work (ground, air and space based), and an internationally acclaimed Weather Forecasting System. Therefore, WMO
has entrusted India with the responsibility of Regional Centre of South Asia Flash Flood Guidance System for coordina-
tion, development and its implementation. IMD has tested the performance of the system during recent monsoon sea-
sons in the preoperational mode and the Flash Flood Bulletins were issued to National Hydrological and Meteorological
Services in the Region for its validation. The system has in-depth science, dynamics and diagnostics to provide guid-
ance for the possible occurrences of flash floods at local level.

During his concluding remarks, Dr. Rajeevan stated that he sees great potential in the trained forecasters of the entire
region and the guidance product outputs of this system considering its advanced functionalities. Items noted were the
use of satellite inundation mapping to correct soil moisture, multiple mesoscale model and radar inputs for producing
effective guidance in challenging areas like urban regions, and landslide occurrence prediction. Dr. Rajeevan also
stated that he is confident that Government of India is fully gearing up to guide the region with all necessary science
based guidance in respect of assessing the past, predicting the future and delivering a local perspective on global cli-
mate impacts of today that includes prediction of extreme rainfall events and flash floods.

Continued on Next Page



IMD commissions FFG Services for South Asia, cont’d

Dr. B.P. Yadav, Head, Regional Centre (SASIAFFGS) stated the importance of regional cooperation and asked the
Regional Centre to conduct capacity building programmes and provide unique opportunity to all South Asian Hydrolo-
gists, Meteorologists, Scientists, Engineers from various member countries to present and discuss their research results
every year on the observation, modeling and prediction of extreme heavy rainfall/ torrential rainfall events which lead to
flash floods for its improvement and also strengthen operational forecasters of National Hydrological Meteorological Ser-
vices (NHMS) in catering these services effectively.

The Launch event by concluded with a Vote of Thanks by Sh. Rahul Saxena, IT Head (SASIAFFGS) at 13:05 IST.
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moderate to heavy rainfall during next 12 hours.

Flash Flood Threat Till 0600 UTC of 23.10.2020:
‘ ] .-:".’ ‘

Moderate to High Threat
over coastal
watersheds &
neighbourhoods of
Extreme South
Bangladesh.

Note: Next Bulletin will be issued base  wrvev oo D

Figure. 3: Example of Bulletin prepared by IMD for flash flood risk areas.

Members of the Regional Centre FFGS Team at IMD

India Meteorological Department




Data Analysis and Quality Control

ro— System for the La Plata River

On the 22" of September 2020 HRC made presentations during an on-line session organized by WMO on the new
PLATA Data Analysis and Quality Control System (DAQCS) for the La Plata River watershed in South America. The
PLATA DAQCS system implemented ingests raw river discharge and remotely-sensed and on-site precipitation data
through the WMO Hydrological Observing System (WHOS) and through other direct links to the source of the data
(specifically for satellite and radar data). In addition mesoscale model forecasts can also be ingested by the system. The
system is designed as a natural basis of decision support for disaster mitigation and for water management. It includes
components for reservoir state information as well.

This implementation project is part of the WMO PROHMSAT project in the La Plata River watershed and involves the
countries of Argentina, Bolivia, Brazil, Paraguay and Uruguay. The presentations consisted of an overview of the system
design, together with a demonstration of the PLATA DAQCS interface that includes interactive maps and time series dis-
plays (see example below). Comments received from participants have been complimentary for the new system.
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Figure. 1: Example of the PLATA DAQCS interface, illustrating real-time precipitation

information available and quality indicators.
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Data Analysis and Quality Control System for the La Plata River, cont’d

This implementation project was funded by the USAID Bureau of Humanitarian Assistance (BHA) through Grants to WMO
and to the US NOAA National Weather Service. HRC staff members participating in the implementation project and
presentation were: Mr. Randall Banks (HRC IT), Dr. Zhengyang Cheng (HRC Hydraulic Engineering), Dr. Konstantine
Georgakakos (HRC Hydrometeorology), Dr. Theresa Modrick Hansen (HRC Hydrometeorology), Dr. Eylon Shamir (HRC
Hydrology), Mr. Cris Spencer (HRC IT), and Mr. Jason Sperfslage (HRC IT). Close collaboration was maintained during
the implementation effort with the WHOS PLATA implementation team for ingesting automated precipitation and dis-
charge/stage data from the countries of the La Plata River watershed.

The PLATA DAQCS innovation is that it performs very significant and useful quality control tests characterizing the on-site
data with a quality index. The three levels of testing characterize incoming data in terms of their quality based on available
history for the same station and neighboring stations. The Diagram below shows the fundamental quality control index
design applied to both precipitation and discharge/stage station data.

The PLATA DAQCS, in time and suitably modified, would be very useful for several large watersheds around the world
(e.g., large transboundary rivers such as the Mekong, the Niger, the Zambesi, the Amu and Sur Darya, etc.).
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Figure. 2: lllustration of the Data Quality Control Levels and Flags of the PLATA DAQCS

Konstantine P. Georgakakos, ScD.

Director, Hydrologic Research Center



Data Acquisition: A Design Challenge

for the PLATA-DAQCS
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The La Plata Data Assimilation and Quality Control System (PLATA-DAQCS) incorporates real-time hydrometeorological
data observations of varying origin, formatting, product type and timescale throughout the La Plata River Basin. Input data
acquisition is performed in an automated fashion through brokered gauge data downloads from the WHOS-Plata Broker
web service and through direct uploads of regional and national data products to dedicated FTP accounts on the PLATA-
DAQCS Data Exchange. Acquired input data is extracted from native formatting and assimilated into the system database
with common characteristics such as data units and timescales. Multiple phases of preprocessing, aggregation and quality
-control testing are applied to the observed input data to categorize each input datum with station-specific quality-control
indices denoting reliability (Pass/Fail) and level of interest (Normal/High-Interest/Suspect). Those input data observations
that “pass” the quality-control phase without failing any of the tests are then applied during system processing and aggre-
gation to generate output data products. PLATA-DAQCS provides authorized users with access to the quality-controlled
input and aggregated output data products including surface precipitation, surface temperature, river stage and river dis-
charge.

The primary point of interaction and data access for authorized PLATA-DAQCS users is through a secure web-based in-
terface. The PLATA-DAQCS Web Interface, which consists of 8 function-specific pages, provides the user with various
methods for viewing, interacting with, comparing and downloading both the value-added quality-control information on in-
put data products as well as the output data products. The PLATA-DAQCS Web Interface facilitates the display and inter-
rogation of spatial data using an interactive map with the various data products superimposed on top of geographic refer-
ence layers. Additionally, the interface includes interactive functionality for time-series line and scatter plots for visualizing,
comparing and downloading gauge data products over a span of time up to 120 days. These function-specific pages pro-
vide tools that allow the user to survey all available gauges across the PLATA-DAQCS domain, distinguishing those that
are expected to have available data from those that do not while also providing an intuitive and easy-to-use way to select
gauge stations of interest. Through dynamic, on-demand visualization of up-to-date system content, all PLATA-DAQCS
data products are available for display/download from the interface immediately upon completion of the system’s automat-
ed hourly processing with an anticipated minimum 5-year window of online retention available for recall.

Regional Data Sources

WatarOneflow Operations:
+ GotSitesObject
- GetSiteinfoObject
- GetVarigblolnfoObject
- GetValuesOhject

WHOS-Plata

Scheduled Pulls
from individual
exchange accounts
using FTP

Current 5tats
8500+ Pull Targets
6 Targets / Pull

7.7 Avg. / Pull

Figure. 1: lllustration of the Data Plata-DAQCS
Interaction for the PLATA DAQCS

Cristopher Spencer, Randall Banks, Jason Sperfslage

Hydrologic Research Center




