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Abstract

As scientists are confronted with increasingly massive datasets from observations to simulations, one of the biggest challenges
is having the right tools to gain scientific insight from the data and communicate the understanding to stakeholders. Recent
developments in web technologies make it easy to manage, analyze, visualize, and share large data sets with the public.
Web technologies, intelligent systems, artificial intelligence, and virtual and augmented reality techniques provide advanced
capabilities for big data analytics, knowledge discovery and smart communication platforms. This talk provides an overview
of developments in web systems for hydrological analysis and communication, and presents real-world applications of these

techniques in water resources and disaster mitigation.
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|OT & DATA STANDARDS

Sample figures from highlighted projects. Please check references for details.
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Overview of the watershed delineation implementations
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SCIENTIFIC COMPUTING
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DATA ANALYTICS

.a) I_’j c)
Distance Distance Distance
4.5 —— 5.5 55
54 — 21.0 2141
—_—55 21.1 —219
(@) e) )
Distance Distance Distance
45 11.5 1.5
— 84 — 0 —16.2
1.5 ﬁ — 711 ﬁ —21.1 ﬁ
. N
& Hosptal & e Department ®  Source Edges o 3.75 7.5 13 Klomaters A

Distance (km) to reach the closest hospital under no flood (a) 100-year flood extent
(b) and 500-year flood extent (c) and the closet fire department under no flood (d), 100-year
flood extent (e), and 500-year flood extent (f).




3 x
U5, Celular Cen o
'ﬁ elular Br @ o 0 9
Eedar ﬂl@ ‘_‘,P Rivar: Cadar River
AT rter e o] USGS Gauge:  OSLALSON rebrence)
| pids Flood Level: 121t A
| + - . e | Dowcrese Jamam
. Nl v Terms of Ust: provisional - net far regulatary use o g‘
[~
9 s b
] River Stoge .
AT (] Asrussl Chasece
5‘ 'lg % A
by -- -
*,m-" e \ Stage: 265 1
e o A T gl O s Dischange: 111000 cfs ﬁ
i F 5 3y
r w, & X g s m -1
LN Ty
LEGEND b \ ® (] atar Do a
A& Major Aocd Sege
& Modiesta Flscd Stage A Ramage Estimate
il Flood Suge e g 0
& heson Suge o Iy
= N w:“ Flood Damage Estimate: 5 “ E
o5t | hected Buidings: 709 o .
o< Structure Damage: 518,894,152 3 T | 4
Cortest Damage: 542,062,213 . ol i r 4
| Gerglew = T s £2818 [ T Te—, [T
: CEDAR RAPIDS e ¥ ©
Cedar River
o K565 Gmage:  05LAL5DD |referance)
Flood Level: 121 A
Date Cremted: Jan 2011
Terms of Use: pravisional - nat for regelatery use gl
View Maps by
-
]
i TR n.d
@ 50-15% Affectad Buildings: LILYy
ey Structure Damage:  §53,713.291

IWIs

Content Damage:  §131,212,16

| Gorglen :

Flooded buildings in 26.5-foot (~200-year, top) and 34.5-foot (~500-year, bottom) stage height
floods in Cedar Rapids

3




Reset Ao | =

Full Exterst | % flustorsize -4 -9 jo-1s bo-se  proo
BB P P F

Basemaps &

Type: | Edge- burdie
o Lot PePIype|E 9 *
SOMColor | Color Romp?

Empirical relationships between drivers and the culvert sedimentation degrees in the Southern lowa Drift Plain regions.




DECISION SUPPORT
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DATA PROCESSING

Set of 256x256 GAN-Generated Satellite River Imagery. Across these
64 images, the final results show highly realistic river satellite imagery with
little to no flaws in image quality. Specifically, this set of images was generated
by the last checkpoint (iteration #96,000 for the 256x256 generation block of
the PGGAN).
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Temporal progression of affected individuals and infrastructure tweets by area.

On average, Blue areas tweeted before, orange areas tweeted during, and green
areas tweeted after Hurricane Irma.



RAINFALL METADATA BROWSER
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- What is the weather forecast for lowa City?
- Show me stage data for naarest sensor?
What does estchmaent ares mean?
= How many stream semsors are there in lowa City watershed?

What is the weather forecast for lowa City?

It will be partly cloudy in lowa City.

Show me stage data for nearest sensor

Here is the S-day graph of nearest gauge (USG5, 03434300) t lowa City

Flood Al II

‘What is the upstream area of my community?

Upstream Area; 870 sq mi

wihat will be the weather forecast for lowa City?

It will be partly cloudy in lowa City.

What is drainage basin?

A drainage basin or catchment basin is an extent
or an area of land where all surface water from
rain, melting snow, or ice converges to a single
point at a lower elevation, usually the axit of the
basin. where the waters join another body of
water, such as a river, lake, reservoir, estuary,
wetland. sea. or ocean.

How many stream sensors are there in lowa City
watershed?

There are 45 stream sensors in lowa City (lowa
River) watershed

Show me stage dala for nearest sensor?

Here is the 5-day graph of nearest gauge (USGS:
05454500) at lowa City ®
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Instant messaging interfaces integrated to Flood Al chatbots.
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relevant data layers (i.e. stream gauges, rain gauges, hydro stations for groundwater and soil moisture

data, estimated flood damages for current or forecasted flood scenarios, and traffic congestion).
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ABSTRACT

As scientists are confronted with increasingly massive datasets from observations to simulations, one of the biggest challenges is
having the right tools to gain scientific insight from the data and communicate the understanding to stakeholders. Recent
developments in web technologies make it easy to manage, analyze, visualize, and share large data sets with the public. Web
technologies, intelligent systems, artificial intelligence, and virtual and augmented reality techniques provide advanced
capabilities for big data analytics, knowledge discovery and smart communication platforms. This talk provides an overview of
developments in web systems for hydrological analysis and communication, and presents real-world applications of these
techniques in water resources and disaster mitigation.
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