Name: Mg~ Ci.;v\pvd;

CE 397 Flood Forecasting Midterm Exam Spring 2015

There are three questions on this exam. Please do all three questions.

1. Flood Forecasting in Rollingwood

The maps and photographs below show Eanes Creek in Rollingwood, Texas, and its junction
with Bee Caves Rd, a significant regional road in this area. The drainage pipes shown each have
a flow capacity of about 150 cfs, the upstream drainage area is about 3 square miles, and the flow
during a flood event is of the order of 1000 cfs or more.

On the night of Sept 18, 2014, a flash flood happened in Travis County. A first responder
attempting to set up a barrier across Bee Caves road to prevent cars driving through the overflow
waters was swept off the road into the creek and nearly lost his life.
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Let’s imagine some years into the future that the National Flood Interoperability Experiment is
now fully operational. Describe how it could work to better inform the emergency response
community in Rollingwood of the flood conditions they can expect to occur at this location
during an impending storm. Describe each of the five components of the National Flood
Interoperability Experiment and how it contributes information to help illuminate this situation.

(a) NFIE-Geo
(i) What is NFIE-Geo?
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(i) What information could NFIE-Geo contribute?
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(b) NFIE-Hydro
(1) What is NFIE-Hydro?
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(i1) What information could NFIE-Hydro contribute?
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(¢) NFIE-River

(1) What is NFIE-River?
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(ii) What information could NFIE-River contribute?
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(d) NFIE-Response . R g’ e Qns&‘%
(i) What is NFIE-Response?
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(i1) What information could NFIE-Response contribute?

Or\,q,, ’*Ew £w¢mc_w, L A.u'-((‘-n,a HMM rk_.a ﬁ.nm , o “"M?F?‘%}“J}t Wﬁw .j:.,, "
N

(ool tlagura Condh o A‘%M RN Q—w's“hﬁ\,\ Yoo Luaa o gub He
Spovopriats g!m_@& A pArce L’J*’d«“"- %‘%W" Corditian, am Calal —
’I/QA-L C,A/@& cﬂl‘-ﬁ_ﬁ“ ‘-LQ "u, ’PWQ' Cx‘«‘&%v}: v W"(J"L::j’l’ ’fﬁﬁ_@@q& ':(aA ) .ﬁ{vc 1"




(e) NFIE-Services

(i) What are NFIE-Services? L
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(i1) What information could NFIE-Services contribute?
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What Actually Happened ' : ‘

The Police Chief of Rollingwood attended a City Council meeting that evening, which concluded
about 10PM. He had been watching the weather radar for three days knowing that a storm could
be coming but decided that the threat wasn’t large. As he was driving home to Dripping Springs,
heavy rain started to fall. Around midnight, after he arrived home, he got a call saying his
youngest officer, handling a flood for the first time, had been washed into Eanes Creek. This
officer was fortunately able to hang onto a tree until other first responders rescued him.

What Could Have Happened

Describe how you think a better informed decision and set of actions could have been made to
deal with this situation.
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2. Flood Forecasting at the National Water Center

Now, let’s suppose we go to the other end of the problem and assume that you are a forecast
hydrologist at the National Water Center who is trying to produce high resolution flood forecasts
for the 2.67 million reach catchments covering the continental United States.

(a) NFIE-Geo

The feature classes in the NFIE-Geo geodatabase for Travis County are listed below. Describe
the content of each of these feature classes and how it interacts with the others to provide the
geospatial information base for the NFIE.
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(b) NFIE-Hydro

Describe the process of constructing a flow forecast at the reach catchment scale including the
following elements:

(i) High Resolution Rapid Refresh Model
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(ii) WRF-Hydro framework :
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(d) NFIE-River
Hydraulic information at a point in a river can be described using a cross-section and a rating

curve. Use a diagram to illustrate each of these and explain how their combination can be used
to transform a flow forecast into a forecast of water level above geodetic datum at that location.
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Computing the water level forecast from the flow forecast
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3. Information Model for the National Flood Interoperability Experiment

(a) Observations and Measurements Standard

The ISO Observations and Measurements Standard has the framework statement: “An
Observation is an action whose Result is an estimate of the value of some Property of the

Feature of Interest, obtained using a specified Procedure”.

Take five elements of National Flood Interoperability Experiment and for each describe how this

standard could be applied to that element.
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(b) Web Services

(i) Streamflow — describe the web services used to obtain real-time streamflow data from the
USGS
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(ii) Time
Write 2PM Central Daylight Time on 11 March 2015 in the ISO Time format
@ Lol 03~ IfT 14:00:00— DS Do

(iii) Values
Write 563.45 cfs as at the above time as a time-value pair in WaterML2 format.
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(¢) Flood Inundation Mapping

Once a water level forecast has been computed, it is useful to create the corresponding flood
inundation map.

Describe a procedure for creating such a map in a single stream reach
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How would the inundation maps be combined for multiple reaches in a stream network?
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