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GEOGIoWS Global Streamflow Services — A Paradigm Shift
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Primary Challenges of Making a Global Model Useful Locally

Challenge 1: Challenge 2:
Global Hydrologic Forecasting Build a Model Make it Usable
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GEOGIoWS ECMWF Streamflow Services

Web Services

Custom Web Apps
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Farmer’s Method of Bias Correction
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Bias Correction with Local Data
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Validation and Local Adaptation

© Gauging Stations
Koppen Climate
Classification
Tropical

[ Arid

["] Temperate

[T Continental

[ Polar

k4

Esri, FAO, NOAA,




Validation and Local Adaptation

Observed Data Gauging Stations per Képpen climate classification group. [ Gauging Stations per Observed Time Series Length.

Gauging Stations per GEOGloWS Region. Koppen climate ~ Number of Watershed Area Number of
- classification group Stations Stations
Reglon Number Of Arid 2471 <5 years 3802

Stations Continental 5555 5 years - 10 years 5850

Africa 1198 Polar 67 10 years - 20 years 1820

Australia 486 ¥:(r)rl;1;::1ate ;ggz 20 years - 30 years 1421
Central America 1953 30 years - 50 years 1882

- 50 years - 100 years 386
Central Asia 2 Gauging Stations per Simulated Watershed Area. > 1?;0 years 4 104
East Asia 45

Europe

Watershed Area Number of
Stations Gauging Stations per Observed Time Series Length after 1979-01-01.

Islands < 500km? 3802 Watershed Area Number of
Japan 500km? - 2500km? 5850 Stations
Middle East 2500km? - 5000km? 1820 <5 years 1677
North America 5000km? - 10000km? 1421 5 years - 10 years 1150
South America 10000km? - 50000km? 1882 10 years - 20 years 2673

. 50000km? - 100000km? 386 20 years - 30 years 2261
South Asia

100000km? - 500000km? 321 30 years - 40 years 3000
West Asia > 500000k m? 104 > 40 years 4825




Global Validation

n = 15586
Median = 0.13

IQR = (-0.42,0.36)
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Scalar Adjustment Factor

Validation and Local Adaptation

Extended to ungaged
rivers through
machinelearning

Scalar Flow Duration Curve
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WHOS and GEOGIoWS Global Streamflow Data Services
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Other Customizations with the Historical Validation Tool

@ Hydroviewer Ecuador

do slorta

@ Poiodo do retomo: 2 as

@B Poriodo de etomo: 6 anos
® Pariodd da stomo: 10 aos
® Periodo e efomo: 25 anos
® Pesiods de retomo: 50 aos
® Pariodo de retomo: 100 aios

Pro

Demarcacién Hidrogrifica:

Nombre de rio:

Area geografica:

Chosa Fle  No fie chosen

National Water Level Forecast Brazil

Warning levels (Geoglows):
® No warnings
@ 2-years wamings
@ 5-years warnings
® 10-years warnings
® 25-years wamnings
® 50-years warnings

® 100-years wamings

Zoom to a region:

Zoom to a basin:

Select a basin.

Zoom to a subbasin:

Search river.

Custom area (SHP)

Choose Fila  No file chosen

Antolagaits’

1 Paz P

Santiaga de

Historical Validation Tool Colombia

Mariagua

Granads

Niveles de alorta:

® Sin Alerta
@B Periodo de retomo: 2 aflos.
@ Periodo de retomo: 5 afos

Periodo de retomno: 10 afios

.

® Pariodo de retomo: 25 afos
® Perlodo de retorno: 50 afios
.

Periodo de retorno: 100 afios

Departamento:

Zona hidrogéfica:

Seleccione una zona hidrogri

Sub Zona hidrogéfica:
Estacién hidrolégica:
Nombre de rio:

Area geogréfica:

ChooseFile N file chosen

@ BYU
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COMID: 9007432 LATITUD: 62338

[t SERVIRE: amAZONIA

RIO: OIBITA LONGITUD: -73.3079
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Using Water Level Information

. National Water Level Forecast Colombia Smedbiplegrople b A2 B Fiow Duratin Curve for the manih of Aprl
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Successful Adapations

Nepal
Bangladesh
Israel
Dominican Republic
Honduras
Guatemala
Ecuador
Peru
Colombia
Brazil
Malawi

Global Streamfiow Services from ECMWF

Streamflow Prediction Tool - HKH river basins

Data Watch

2022-#10-09, 1443

Community Based Flood Early Warning System for Malawi
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Malawi CBFEWS and GEOGIoWS

- Not one lifelost compared to
10’s of lives lost in a normal
flooding season

- Government estimated a
$40,000,000reduction in
damage costs (just one

season)
- Scaling and expanding as e R s I e
part of EW4AIll with support o e e ey M ‘ =

of US Govt through NOAA -
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GEOGIoWS Toolbox Customization

Cataiogs [

BY U GEOGIows Portal e
GEOGIoWS Toolbox

[ ) rycrograon | geoprocessing ) WO} Gitnud J sreamtow )} Conca Jf &Y J| Tetrys ) ydroigy f tmeserie

Met Data Explorer

Water Data Groundwater Hydrostats App
Explorer X Data Mapper S

———“‘

{Mountain Daytight Teme)

<J>)[=][> Wtk - : Tethys App
: 3 Warehouse

Water Data Explarer

Finct A Fsach 1D

Groundwate

Zoom 1o Lson Cooramates z E i b= Subsetting Tool

Swich to HycroShare Map

‘Stream Gauge Networks

Choose A Gauge Network

Aveut the Map Data

“lo =x




WMO Hydrologic Observation System (WHQOS)

= ¢ Water Data Explorer = o X

00e °.uw-un. Instituto Nacional del Agua (INA)

MULTIPLE DATA PROVIDERS NO DATA STORED —_— e tmommtmm.

s Canada, Centre dexpertise hydrique du Québec (CEHQ)
Caada, Water Survey of Canada
Dominican Republic, Oficina Nacional de Meteorologia (ON
* amer)
» Fintand, Finnish Environment Insitute (SYKE)
ind, celand Meteorological Office
taly, talian Institute for Environmental Protection and Res
* sarch (1SPRA) - Monitoring Network
Now Zealand, National Instituta of Water and Atmospharic
Research
Paraguay, Diroccién de Metearologia e Hidrologia (OMH)
Russian Federation, Faderal Seryice for Hydrometeorology
Environmental Monitoring (Roshydromet)

Argentina, Instit
Brazil, Agéncia ..
Brazil, Instituto
Brazil, SAR - Ag
Canada, Centre
Canada, Water S...
Dominican Repu.
Finland, Finnish
celand, iceland
Italy, ltalian Instit
ed Kingdom, National River Flow Archive (NRFA)
United Statés of America, U.S. Geological Survey (USGS)
Uruguay, Direccién Naclonal de Aguas (DINAGUA)
» Uruguay, Instituto Uruguayo de Meteorologia (1

New Zeatand, N.
Paraguay, Direcc
Russian Federati,
Sava River Basin.
United Kingdom,
United States of

Uruguay, Direcci..

SOOI d@o0

Uruguay, Institut.

Implement
interoperability
with exchange
protocols

Metadata
mapping

Data format
convertion

Clesr Graph Calculator
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Groundwater Status and Outlook

Select Style
GRACE

Time Serles Generator

To generate  time ser specific
location, click on the Marker Icon Q

on lett side of the m

1.8 time serles from the

cutrent map layer.
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Select an Aquifer

Korama.
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Global Hydrologic Status and

Choose Language Choose Language | Las Tendencias con el Tiempo

English b English
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What's next? Lessons Learned

1. Imperfect models are still useful if their inaccuracies are understood
2. Local “ownership” or “branding” of global data source is essential

3. Need a better stream network
1. Closer align model reporting points to gauges, POls
2. Increase trust if mapping true river locations (e.g. compared to basemap)
3. Enable flood extent modeling on same network as hydrologic model

4. Better flow magnitude predictions increases application potential
5. Flow status and outlook products are useful for monitoring



1 — Imperfect Models are Still Useful Locally

KGE for GESS-ERAS River Discharge Reanalysis and Observed Discharge Values

Median= -0.24 IQR=(-1.30,0.22) Median= 0.49 IQR=(0.26,0.67)

- 6,000,000 requests annually
- or ~16,500 requests daily
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2 — Serious Game Training Is Important

* Handle uncertainty in magnitudes ¢ Simulate Financial Costs of Disaster
* Risk of false positive/negative * Decide to wait or take actions
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Date: 2017-03-04
6000

Forecasted Streamflow . . .
Reach ID: 9022139 100-Year Return Period 25-Year Return Period 2-Year Return Period

Maximum & Minimum Flow
25-75 Percentile Flow
— High Resolution Forecast

—— Ensemble Average Flow

Return Periods
2 Year: 2700
mmitem 25 Year: 3900
e 100 Year: 4600
Mar 052017  Mar 07 2017 High Resolution Average of Mar 19 2017
Forecast Ensembles

Current Date
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3 — Local “Ownership” is Critical

- Redistribute global data through
branded web pages, domain names

- Customize interface and include data
for local needs, legal requirements

- Amazon Web Services &
GEO/GEOGIoWS Collaboration

- 2 years credit and IT support to
build, run, cloud optimize
GEOGIoWS tools

- ~20 countries enrolled in program

BY U GEOGIoWs Portal
GEOGIoWS Toolbox

Lo I oo | [5v0 I Totve W vcrogy Jf imoseres ]
o}

p— | ¢

Master Set of§ B
Global Tools -~

-_— e - s Es =



The App Store — Sharing Resources

RE BYU GEOG'OWS Portal Log In

W GEOGIoWS Toolbox

| WMo Jf Github Ji streamflow BYU
| geoglows J esri | animations J§f Warehouse |

Tethys [l Hydrology

Met Data Explorer
Groundwater

Data Mapper

2 0% ¢ 4 % + 4 4+ 4 + 4

O
oo

Tethys App

Warehouse
Groundwater

Subsetting Tool

g 4 4+ 4+ 4+ 4 + + + + 4+



N

Derived from TDXHydro Hydrofabric (was HydroSHEDS)
11-12 Million Streams/Subbasins (was 1 million)

About 150-200 Processing Units (Groups of Watersheds)
Covers area at northern latitudes than current




TDXHydro Derived from same Underlying DEM as FABDEM
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5 - WMO Status and Outlook (HydroSQOS)

Monthly Mean Basin Flow - 1984-03 * Summary products of current and

== Low Flow Below Normal Normal Above Normal === High Flow

recent past add context

* Collaboration with WMOQO'’s HydroSOS
for calculating status

* Collaborate with WMO'’s call for Early
Warnings for All challenge

e Each basin classified as normal or
above/below average using monthly
flow and historical simulation.



https://www.youtube.com/watch?v=8XJ4nFjnqQs&list=PLvpkAIvL0W6bB5r5v2b45Z4NIuVA8lPnd&index=1

GEOGIoWS 2.0 Summary

Model Parameter

Temporal Coverage

Temporal Resolution
Simulation Type

Update Frequency

Reporting Points

Hindcast

1980—2-Menthstag
1940 -> <1 Week Lag

Daily average flow

Deterministic

Meonthly
Weekly

11.5 Million Basins

Forecast
15 days

3 hours
Ensemble (52)
Daily

11.5 Million Basins



Conclusions

* GEOGIoWS has significant impact despite shortcomings and
challenges common to all large/global models.

* Lasting impact is more likely achieved when the model developers
intentionally address specific needs of local implementers.

* Next generation model is driven by lessons learned in case studies of
early implementers of GEOGIoWS streamflow products.

 Document attempts to implement your model, tools, etc whether
they succeed or not so you can find patterns and good strategies.



GEO GLOWS

GLOBAL WATER SUSTAINABILITY

Jim Nelson — jimn@byu.edu

AQUAVEO® @

THE WORLD BANK

aws @esri &SECMWF




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

