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HYDROMETEOROLOGY AND REMOTE
SENSING LABORATORY

» Data Assimilation

» Quantitative Precipitation
Estimation

» Flash Flooding and Landslides |

» Remote Sensing

» 29 researchers
» Over 100 publications

» Product development
» Global

» National

Partners around the world




Faculty and WORKING TOGETHER IN
A WATER,WEATHER,AND CLIMATE
% Postdocs and Visitors Gr";aduate Students

L

Plus several undergraduate students and over 40 alumni.....



PROJECT BACKGROUND

» NASA SERVIR - project with USAID to use
satellites to help developing nations improve
“environmental decision making”

» Weather forecasts, flood forecasts, drought
monitoring...

» CREST is a joint development between NASA and
Oou

» Namibia has highly variable climate; mostly arid or
semi-arid; lots of floods and droughts
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CHALLENGES

>

>

>

Resolution
» Temporal: every 3 hours

» Spatial: 0.25 deg latitude and
longitude (~1 10 km at equator)

Background data missing or
incomplete

Lack of observations (only six
gauges) 2

No rain gauges
Ephemeral rivers

Endorheic rivers
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EXAMPLE DATA FOR MODELS

120°

-120°

HydroSHEDS

Global river network
derived from SRTM
elevation data




NAMIBIA FLOOD DASHBOARD
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HYDROLOGICAL SERVICES NAMIBIA- DAILY FLOOD/ HYDROLOGICAL DROUGHT BULLETIN: 09 JUNE 2014

Water Levels

See figures in the table below with readings from our Telemetry Stations, site informants, and the sasellite
hased SADC Hydralogical Cycle Observing System (SADC-H ) Data Collection Platforms (DCPs). You

m ats u K O Pe n C I O u d CO n S o rti u m E O rg/ can read more about SADC-HYCQOS here hup:/sadchycos dwaf.gov.za about s 20us.aspx.
namibiaflood

Cuvelai South West

Gl vian

Daily Flood Bulletin from the Namibia
Hydrological Services =

{*] nlarmation by courtesy Raan Bester
=] nlermation by courtesy Kamtungs Strven
) informeton oy coartewy S mone Moo
NIMation By courtesy NamPone’ — veraged Now TV0agh Sartines [phs 3%y Mow ower diversion wer]
[==] read rg 2owmat-eam i3 mwer - stected Sy cely Factsstons meau bing from NermPower coorston for flows < 300 =s
{*] Infzrreation 3y courteny DWA Soeth Af<ics - Orangn/Vasl confisence
{**] nformation sy courtesy DIWA Souts Ak ce

wseful site for a rampe of dissster related information in Namibia:
Direc

Deaster Risk Management

Feel free to share with us any hydrelogical lnformation In your areas. Please put sew lnfoarmation under a sparate
beading subject. We woul also like te thank everyone that has been sending us date, and please continue to do so

You can 2l50 view past and present daily flood Bulletins and other flood nformation on Namibia at NASA's Namitea Flood

Dashboard  Map J/matsu opencioudoonsortium, org/ nam Bafieod
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» Next steps include A

» CREST near-real-time forecasts for
major river basins (6-12 hours)

» Remote training (MOOCQC)

» Higher-resolution distributed e . g
CREST over all of northern : B "g_ =

N am i b i a Create Features
-
» Develop CREST examples in the —eshds

WangchuRegion
CIOUd 9 ! []wangchuRegion

"Absolute X, Y.

: 89.091667
27.866667

| Long: 89.766667 >/ Construction Tools

Lat: 27.866667

T F-Rectengle

Absolute X, Y O Circle

Long: 89.766667 O Ellipse

Il Lat: 27.1 ?r Freehand
1% Auto Complete

— — Polygon
o VDAL

I| Long: 89.091667]
Lat: 27.1

L ——



Editor~| »

%/ stopEditing

NAMIBIA FLOOD DASHBOARD (i

Buffer...

» Reduce all these steps (and
those on previous slide!) to 2
or 3 that can be executed free
of charge on the Web

Do you want to save your edits? Clip

Snapping
More Editing Tools

Editing Windows

Options...

[l ArcToolbox

-8 3D Analyst Tools
[j--° Analysis Tools
- Cartography Tools
[—30 Conversion Tools
' a ; & From KML
e B& From Raster

oM Raster to ASCII

"\ Raster to Float
#, Raster to Point
"% Raster to Polygon
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# Raster to Polyline
.. %%, Raster To Video
- &y From WFS

s b S b ST b % b B
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3 89.091666666665)
‘Mvllcorner 27.099999999999
Mcellsize 0.008333333333333
[NODATZ value
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# Grid resolution in m

[NODATA value
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MODEL Run Time Information

R e s s iiiis
17 TimeMark = d #y(vear);m(month) ;d(day) ;h (hour) ;u(minute) ; s (second)
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15 StartDate = 20010101
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» Multiple courses

» Each roughly 40 hours or one week of full days

> Lectures, practical examples, field work (?), worksheets,
CREST TRAINING

videos
» Course | completed February 2014 Namibia

» May use OU MOOC system » Course Il tentatively planned January 2015
» Post materials on Dashboard Namibia

» Will also use manuals and journal » Course | may be re-taught (partially) at
articles University of Oklahoma — Spring 2015




CREST TRAINING

» Some areas aren’t amenable to in- » Alternative is a training video or YouTube

person training » Easier to use with slow Internet

> Pakistan connections in some countries

CREST Model Lecture Video

CREST Model Lecture Video

aslt ater venfied and updated by real-time Satelliite Inundation Images

A RS

Visualization and Dissemination Systems. Loogle Earth and Web Porta

Groen: Sate

Red: Waming



Day | & 2 Flood and Drought Risk Management Workshop
Day 3
Overview of CREST and hydrologic modeling

Day 4 SCHEDULE

Data used in CREST
CREST applications (US, globally, other regions)
Running CREST (Wangchu basin, China)
Using CREST with relative referencing and batch files
Manual and automatic calibration

Day 5
Visualization in Microsoft Excel (hydrographs)
Visualization in ArcGIS
Downloading/using DEMs, FACs, and FDRs

Running Okavango calibrated example

Day6
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WHY NAMIBIA?

» Independence from South Africa in 1990

» Ministry of Agriculture, Water; and Forestry
» Department of Hydrology (~50 employees?)
» Part of the Directorate of Resource Management

» Past head, Guido Van Langenhove, recently passed
away

» Loss of institutional knowledge
» Good time to learn CREST?




NAMIBIA’S HYDROCLIMATE
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Windhoek +




» Gauge station along typically dry river bed (has
water usually less than |0 days per year)

» Middle of Namib Desert but near coast

~ » Source of groundwater for Walvis Bay

» Namwater operates a station, tanks, and several
boreholes

~ Inhabited by Topnaars — live in desert, speak click
language, sell nara seeds




» In case you get lost in the desert, signage is
always available




¥ 120 km'SE of Waiws Bay

A 'iver ‘gauge station operated by Hydrology Dept (and
Eaﬁ?her for Namwater) :

-l»'.z;Cefhmumcates V|a EUMETSAT

S > Water has not ever reached the gauge house but record
~ gauge datum is over 3 meters

> Tourlsm DethDesert Research Foundatlon has a research
“station nearby ' |

s



Tril

Installed:in-the 1960s (160 km upstream of Gobabeb).

Not accessible by road; if stream has water they climb down the
cliffs and hills (otherwise use 4x4 low and drive down the riverbed; 2
km or so from nearest bridge)

French had a station downstream in mid 2000s

When water in river, inject dye at the weir and then few hundred
meters downstream monitor dye flow rates

We were lucky — water in river (but shallow enough to ford!)

» Rained in Windhoek on Tuesday — took until Friday or Saturday for water
to reach Schlesienweir




TECHNOLOGICAL CHALLENGES

FiNntbrc

o —

CALINRATION LE

)
:
.

- I » Outdated equipment (|
I had never seen actual
hydrograph paper)
» OlId calibrations
» Hard-to-reach stations

Sandy stream channels
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» Gamsberg Pass



