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Global Modeling: Challenges
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Making it “tailor-made”

Higher density forecasts — Every River! Services - Providing Local Access
to Global Forecast Data

Tethys Server




Streamflow Forecasting
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GloFAS - Limited to larger drainage areas
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Downscaling process

Mapping gridded runoff
to basins/stream network
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ECMWEF Grid Resolutions
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Same Forecasts as ECMW Validation
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Tethys - Software Selection

Spatial Data Storage Spatial Analysis
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Tethys Platform - Portal/Apps
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SERVIR Project - GEOGLOWS

@ Tethys Platform

AT s Map
Seleq Stlect Storage Component

Groundater Storage (GRACE

Do Sh Selectaday
Map Interacton

No Show Plt

s

S0

Legend Controls

i verioa
i Period

.n Period




Tethys Streamflow Forecas plication
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Tethys Streamflow Forecasting Application

= 9 Streamflow Prediction Tool
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Products - Forecasts
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Products - Historical Perspective
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Products — Long term average flows

Units: [2504
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Products — Flow Duration Curves

Units: (TR
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roducts — Warning Visualization Services

BY U Nepal Streamflow
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Service Oriented Architecture

This XML file y style i i iated with it is shown below.

v<tineSeriesResponse xmins:xsi="http:/ 3 001 " xmlns="http:// h vaters./1.1/">
v<queryInfo>
<creationTime>2017-06-27</creat ionTime>
»<criteria MethodCalled="GetWaterML>...</criteria>
</queryInto>
v<timeseries>
v<sourceInfo xsi:type="SiteInfoType'>
v<sitolane>
COMID: 18229909; Short Range, Channel . Tat: 33.21 Lon: 87
</siteName>
v<siteCode network-"National Water Model'>
short Range, Channel Lat: 33 Lon: -87
</sitecode>
» <geoLocation>. . .</geoLocation>
<elevation m>Unknown</elevation m>
<verticalDatum>Unknown</verticalDatum>

<variableCode vocabulary="National Water Model® default="true’ variableID='7"/>

<valueType>Derived Value</valuoType>
<dataType>Cont inuous</dataType>

<sampleMediun/>
i fanit>
we>-9999</noDatavalue>
sRegular="true">...</timescale>
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- <value 2 3:00:00" 0", 2017-06-27713:00:00" 2 ol 1
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API Example

= 9 Streamflow Prediction Tool

Table of Contents
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https://tethys.byu.edu/apps/streamflow-prediction-tool/api/GetForecast/?watershed_name=south_asia&subbasin_name=mainland&reach_id=57340&forecast_folder=most_recent&stat_type=mean
https://github.com/BYU-Hydroinformatics/tethysapp-streamflow_prediction_tool/blob/master/docs/spt_rest_api/rest_api.rst
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DHM Pilot Tethys Portal

Custom View Using Web Services
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http://worldwater.byu.edu/tethys/dhm_nepal/

Bangladesh Transboundary Flow Forecast
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http://tethys.icimod.org/apps/

Flood Mapping
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Add to other web portals

¢ @ hydrology.gov.np/#/?_k=zkphcj e
i Apps W Bookmarks @) Citations Simplified... [ RecordSeek a Rayapur - Google... 63

Government of Nepal
Ministry of Water Resources and Energy

Department of Hydrology and Meteorology
Hydrology Division | Flood Forecasting
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Government of Nepal started hydrological and meteorological activities in an organized way in 1962. The activities were Initiated as a section under the Department of
v Electricity. The section was subsequently transferred to the Department of Irrigation and Department Irrigation, Hydrology and Meteorology was formed. Later on in
1988, a separate department of Hydrology and Meteorology was established. The Department of Hydrology and Meteorology (DHM) is an organization under the
Ministry of Environment,... »




But... How accurate is the model?
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Toolbox Objective

1. Provide Python and
MATLAB tools to assist in Hydrostats

Error metrics for use in comparison studies, specifically for use in the field of hydrology

validation

2. Allow flexibility for
calculating different
metrics for different time
periods o

3. Versatile enough for use

¢ Root Mean Square of Log Error

L ] L ] L ]
W I t h h I Sto rl Ca I a n d : ,:?;)l?iyfﬁccci)er;ilauon Coefficient

¢ Spectral Angle

fo re Ca Ste d d a ta + Nash-Sutcliffe Efficiency

View on GitHub

Documentation Editing Guide

Contents

Hydrostats Documentation



https://waderoberts123.github.io/Hydrostats/

Metrics Results
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Pilot Demo
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Apps Library
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WEIN JavaScript API
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Visualization

Tethys

* Open Source

* Collaborative

* Scalable, Replicable

* Developed at BYU for:

NSF

NASA-SERVIR
NASA-GEOGLOWS
National Water Model
US Army Corps
CUAHSI

e Many Applications (see
next several slides)

Global Streamflow

* Metrics
Flood Mapping
Grace
GLDAS



Streamflow Prediction App

on Tool

© Zoom in and click on a river segment or search by river ID to view predictions.
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Short Term High Intensity Weather (HIWAT
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Colombia - IDEAM
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Bangladesh Transboundary Flow Forecast
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Nepal Flood Inundation/Impact

:} Nepal Flood Map Viewer

®Buildings L
Start Date: Feb. 11, 2018, midnight
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Dominican Republic (Haiti) - INDRHI
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Reservoir Management

T A st A oA s

Dia Caudal de Salida (cms) Tiempo de salida (horas)
04-17 3 24
04-18 4 24
04-19 > 24
04-20 2 24
04-21 4 24
04-22 3 24
04-23 1 24

Niveles Observados y Pronosticados
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Collaborative Development of many Apps
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