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Visualizing Flood, Drought, and Fire from one tool:
The Rapid Image Viewer
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Background

Flood mapping tools rely on remotely
sensed images for validation.

Retrieving remote sensing images can be a
hassle needing lots of experience.

The need for a tool that supports rapid [ A

visualization, monitoring, and download of [t - EL o Burlington, Kansas

remote sensing images is necessary for Ll e by Wi
| [ L4 lb £

environmental researches.
The Rapid Image Viewer (RIV), thus helps | | Depth (ft) ||
breach that gap. RIV supports research | I29.38

related to flood, drought, and fire.

FLDPLN Map update for Lower Neosho
around Burlington, including planned B -
release from John Redmond (5/22/19) P,

. I ' : Neosh
- oo ool
compared with RIV product. L ' |

(2019 Great Flood of the Midwest). l : ‘ ; A
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RIV CoIIectlons and Components

Datasets

National Agricultural Imagery
Program (NAIP)

Sentinel-1
Sentinel-2
Sentinel-3
Landsat-9
Landsat-8
Landsat-7
Landsat-5
MODIS Aqua
MODIS Terra
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Sensor Type Resolutlon Scale Spatlal
Resolution
(meters)

Optical High 1

Radar High - medium
Optical High
Optical Coarse
Optical Medium
Optical Medium
Optical Medium
Optical Medium
Optical Coarse

Optical Coarse

True color image band combinations (RGB).
False Color Image band combination (NRG-bands).
Normalized difference water Index (NDWTI).

Segmented Image (for water edge identification).

FEEORN

Start Date

2002-06-15

2014 -09-11
2015-06-27
2016-10-18
2021-09-09
2013-03-13
1999-04-15
1984-03-01
2001-01-01
2001-01-01

End Date

2020-12-17

Present
Present
Present
Present
Present
Present
1993-12-31
Present

Present
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Start | Load RIV /5
\ /

Draw | Define Area of

Restart | Refresh RIV
Interest

Select Date Range

Select Satellite
Collection

IV Workflow

PARTM !\w

The University of Kansas The University of Kansas Water Offce

he Rapid Image Viewer

he Rapid Image Viewer (RIV) -based remote sensing application for monitoring and
Kownloading historic, current, and near-real-time satellite images for reconnaissance and rapid
mglng Google Earth Engine's b«g data pvoce smg uupa bility, the RIV provides

bptical \.‘emme\ 1 radar) ..atelh\e xmages and data produm or near cloud-free
RIV provides both high resolution imagery (e.g, NAIP) and lov-resolution imagery (e.g,
ry for large-scale and near-ground studies. RIV is capable of aelectmg viildfire
otspots, identifying flooded areas, and places with drought conditions

Fanks for Providing the P

Dataset Information

Export Image

lick each Datasets to learn more

App Project Team

bp Developer-Kenne
oject Supervisor
oject Principl Investigat

App Information

Engine development funded by Water Offics (KWO)

https://kars.geoplatform.ku.edu/pages/eObbb6ddfa7b444b9741cc42222817d4

Q,  John Redmond Dam and Reservoir, Burlington, KS, USA

Earth Engine Apps

Dataset Handler Tabs

— <:| [1]

2) Date Filter (YYYY-MM-DD)

curate date r2nge o

Enter End Date  Prior Day(s)
2019-0! 30

3) Select Collection Checkbox

Optical (moderate to high resolutions):
Sentinel-2 True Color | Sentinel2 False Color | Sentinel-2 NOWI
LangSat-8 True Color | LandSat-d False Coler || LancSat- NOWI
LanéSat-8 True Color | LancSat-8 False Color || LaneSat-8 NDWI
LangSatT True Color | LandSat-7 False Color | LandSat:7 NOWI
LangSat-$True Color | LanéSat-5 False Color || LaneSat-5 NOWI
Optical (low spatial/temporal resolutions):
NAIP True Color | NAIP False Calor || Sentinel-3 OLCI

MODISTera [ MODIS Agus | Counties
Radar:

Sentinel-1VV Polarized Sentinel-1 VH Polarized
Water Edge Detection:

L9WsterEdge /L8 WaterEdge | L7 WaterSdge | LS Water Edge

4) Export Image
Draw 201, enter date, and select Collection to Export Image

Ple 51,2 and 3if the download portal is not activated.

Reset | Refresh App.

Click to Refresh Agp
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Hazard Scenario

1a. FIOOd 5/22/2018
2019 Great Flood of the Midwest

Neosho Rapids

The flood impacted nearly 14 million
people in the Midwest.

Over $2.9 billion in property damage.

Flooding in the upper Neosho River

and water increase in John Redmond / S _., ;

Reservoir (5/22/19).
Over 50% increase in water extent. e

Impacted many small towns and cities
along the rivers (Neosho Rapids,
Hartford, Burlington, New Strawn, to
mention a few).

5/22/2019




Hazard Scenario
Big Blue.. : ;;iver
1b. Flood

1 S
{7} BlueRapids | (5)

Tuttle creek rose by 29.56 ft to
nearly 1,200 ft above sea level River
(U.S. Army Corps of
Engineering).

&)

2

Flooding of Omoha metro area
(Plattsmouth, Glenwood).

Big Blue o Ul
River “'; ) v' 5/22/2019

Flooding in Missouri River Basin. Tuttle Greek

5/22/2019

Over S$1.3 billion in property
damage from % of 93 counties in
Nebraska.




Hazard Scenario

2a. Drought

Long-term Drought Impact
on Lake Area Extent

Decline in Great-Salt Lake
from 1980 to 2020.

Nearly 50% decline in GSL
area extent.

Decreased from 7,000 km.sq
in 1980°s to below 3,500
km.sqg in 2020’s.
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Hazard Scenario

2b. Drought

Drought Impact on Crops.
(August 21, 2013)
Farmlands in Garden City,
Finney county, Kansas.

Exceptional Drought.

* Impacted 34.6 % of Kansas.

* Severe Impact on crops and aquatic species.
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3a. Wildfire

2021 Wildfire in California

Nicknamed the Dixie Fire of CA.

Started July 13, 2021, up to October 25,
2021.

Burned over 963,837 acres.

Impacted several counties (Butte,
Plumas, Lassen, Shasta, and Tehama).
Largest single wildfire in CA. and second
largest wildfire overall.

First known wildfire to cross the crest
of the Sierra Nevada.

Cost over $637.4 million to fight.

Source: CalFire

Hazard Scenario
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https://www.fire.ca.gov/incidents/2021/7/14/dixie-fire/#incident-overview

3b. Wildfire

2020 Wildfire in Victoria
Region, Australia.

Triggered by the 2019 droughts in
Australia.

Decimated over a billion animal.
Killed 75 people (20 fire fighters).
Caused air pollution, and
vegetation depletion.

Direct impact on climate change.

Cost between $4 billion - S5 billion.

Hazard Scenario




Other Areas Of RIV Applications

4. Global Monitoring

»n

Vegetation Change (Nigeria) Lake Area Change (Utah, USA) Lekki Expansion (Nigeria)
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RIV SWOT ASSESSMENT

Strengths Weaknesses

Fast and easy ffO use. « Require knowledge of remote sensing.
No programming skill. «  Workflow must be maintained.

Daily update. * Daily reload to update collections.
Work online, no app download needed. « Require Internet connection.

Variety of collections. « Users cannot access script.
Applicable to various fields.

SWOT

Opportunities ANALYSIS Threats
d

Global coverage.

Daily update.

Many fields of applications.
Retrieves past and current images.
Multiple users at a time.

* Require GEE platform to mount.
* Host platform policy changes.
* No offline capability.




Real-time Demo



https://kars.geoplatform.ku.edu/pages/e0bbb6ddfa7b444b9741cc42222817d4

On-the-fly image segmentation and feature classification.

Additional indices (burn ration, burn severity, and drought indices).

Kansas Applied Remote Sensing Program




Additional Tools from the developer

ative) Maximal Precipitation calculstor

oregat
nka o

oe the paper published in

PMP time aggragate window:  Band 1o visualize:

your (standard) IMERG 30 min &
Click on the map or enter a point

Latitude: | 46.03106842970841 Longitude: | 104 4120361328

PMP Calculator T — -'

https://cartoviews.users.earthengine.app/vie

w/pmp-calculator —

e percheamndy

PMP and Maximum Flood Risk Mapping.

Edmonton TS 1) Operational USGS Gages and Hydrological Basins

Saskatoon
S / OPERATIONAL USGS GAGES

Calgary. SHIARIC QUEBEC| [ CAMELS Basins | NOAHHUCO1 | | USGS HUCO2

USGSHUCDS ] USGSHUCOS || USGS HUCD®
Kelowna Winnipeg
Voot 2 S USGSHUCTO | USGSHUCIZ | | USGS NED_DEM

2) Digitize a Gage or Watershed
Select Shape for Digitizing
Rapid Forcings Retrieval e, - 4 MiRectangle | A Pohygon ¥ Point
The Rapid Forcings Retrieval (RFR) tool gets the hourly Forcings in @ CSV and GeoTIFF e° °
formats for small and large-scale areas to drive hydrological models. The CSV is the main ) DateRange

ologic process, while the GeoTIFF is an average of the i K . Select Start Date
s Forcings for specific United States Geological Survey 3

v \eds, CAMELS (Catchment Attributes and Meteorology for
the North American Land Data Assimilation System (NLDAS) hosted on Google Earth
api orcing Retrieva STl o .
Surface Pressure, Convective Fraction, )y, Long rtwa
Radiation) are vital model inputs for disch: rediction. Users can quickly select a specific
. . streamflow predictions. RFR allows use xport specific Forcings at a time, keeping the A B 2o § 2
. interface clean while preventing crowding of panel. The RFR intends to support current e :
https://cartoviews.users.earthengine.app/ e e e e e e (W) s o s : A PTY S ——
replacement for the current source. RFR will be useful to Hydrologists, Environmental B 2 2 Precipitation '+ Temperature

Potential Evaporation
Resource Managers, and other scientists using Forcings. Currently, RFR can help support the Vi

4) NLDAS Forcing Data Collections

ongoing Next Generation (NEXTGEN) Framework hydrological models testing and
valications. A use case begins with (1) visualizing watersheds scales, (2) digitizing specific
Horizontal Wind(U) | | Vertical Wind(¥) | Potential Energy

pd g 5
. - =
- . . . watershed boundary, (3) selecting specific date range, (4) choosing forcing variables to - 5 :
- - output, and (5) exporting forcings as desired by user. ‘“ C ongwave Radiation ortwave Radiation
VIEW/Trapl orcings-retrieva T . " 3 R
Click to lear about NLDAS image properties, bands, and general deacript e ot 3
l o Foror 2

Thanks to Google for Providing the Platform
hop Developerkenneth Ehperere R 5) Export a Raster Image and CSV.
lad Judrez e

SoNoRA =

onsthan Frama CHIHgU -
(EXTGEN Theme Lead 2 Jonsth ) gt ¥ 39, Air temperature st 2 meters sbove the surface

e RFR
COAHUILA

NUEVO LEON

Hydrological modeling components.

Havana.
<

it during the 202 RERis supprted um of Universites forthe
Advancement of Fydrologie Scance Ine. (CUAHE saniors
ohres P
)
Guadalajara, ¢ uANAUATO' e B
ntise VUCATAN

VAL SER Mexico City

NiCHORCAN © Chmpecie QUNTANA
SUEBLALVERACRUZITABASED
GUtRRERD

(Cotima

IS



https://cartoviews.users.earthengine.app/view/pmp-calculator
https://cartoviews.users.earthengine.app/view/rapid-forcings-retrieval
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Questions

Kenneth Ekpetere
Doctoral Student | University of Kansas

Kennethekpetere@ku.edu

el
v

Kansas Applied Remote Sensing Program

®




. ‘ ;—)
JQJ_ J\A‘e.)

Kansas Applied Remote Sensing Program




