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Global River Flow — Introduction

= Qutside the United States, no high-resolution river flow data
oublicly available for use

= Detailed river flow data needed for expansion of iISTREEM®
oeyond the United States and parts of Canada
=iSTREEM® is a down-the-drain environmental exposure model to

estimate chemical concentrations at wastewater facilities and
effluent impacted rivers (www.istreem.org)

Modeled Concentrations (pg/L)
Version 2 Mean Flow
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Presentation Notes
Statement: Down-the-drain modeling needs high resolution flow data to understand dilution and effluent in surface waters for ERA 

http://www.istreem.org/

Global River Flow — Methodology

= River flow estimation is based on two steps:

= Step 1: Estimating surface runoff, i.e., the amount of water that
runs off a given area

sSurface runoff from a single catchment

nStep 2: Estimating river flow, 1.e., capture the runoff water from
a catchment, aggregate and route it downstream

sAggregating runoff from several catchments which becomes flow
for a stream or eventually a river

W\


Presenter
Presentation Notes
Statement: After evaluating different approaches, narrowed down to one; the methodology and results are presented.



Surface Runoff — Methodology

= Step 1: Surface runoff based on the Curve Number (CN)
approach developed by the USDA (TR-55, 19806)

CN = value between 0 to 100
l'l}ﬂﬂ based on land cover and

Eg. 1 » S = 10 hydrologic soil groups

S = potential maximum
retention after runoff

P = rainfall

} Q = surface runoff
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Presentation Notes
Statement: CN method was developed for small watersheds in the US but has been widely applied for watersheds of varying sizes in different regions.

Urban hydrology for small watersheds. Technical Release 55 (TR-55). Natural Resources Conservation Service, Conservation Engineering Division. United States Department of Agriculture. 1986. https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf



Surface Runoff — Processing

= Global input datasets and spatial data processing

Land Cover
(GlobCover, 2010)

Hydrologic Soil Group

(Ross et al., 2018. 10.1038/sdata.2018.91)

Land Cover/
Hydrologic Soil Group
Cultivated Land
Wood/Forest land

Spatial processing Meadow Unique curve

at 50m resolution Open Water T humber values
Urban Areas

Desert/Bare

——

Precipitation

(Fick et al., 2017.
10.1002/joc.5086)

Annual average
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GlobCover 2009. Global gridded land cover map. European Space Agency. 2010. http://due.esrin.esa.int/page_globcover.php
Ross, C.W., Prihodko, L., Anchang, J., Kumar, S., Ji, W., Hanan, N.P. 2018. HYSOGs250m, global gridded hydrologic soil groups for curve-number-based runoff modeling. Scientific Data, volume 5, article number: 180091. DOI: 10.1038/sdata.2018.91
Fick, S. E., Hijmans, R. J. 2017. WorldClim 2: New 1-km spatial resolution climate surfaces for global land areas. International Journal of Climatology. DOI: 10.1002/joc.5086



Surface Runoff — Global gridded data

=" Mean annual surface runoff for the globe
= Gridded data at 50m - highest resolution currently available

Runoff {mm)

I 717.855
0
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Global Surface Runoff to River Flow

= Step 2: Compute river flow from runoff data

= Hydrologic routing at HydroSheds/HydroBASINS level-12
catchment scale

Hydraulic Routing

Global coverage: 8 regions

Total = 6.00 m3/sec _ Source: HydroSHEDS and HydroBASINS
(https://hydrosheds.org/)
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Lehner, B., Verdin, K., Jarvis, A. 2008. New global hydrography derived from spaceborne elevation data. HydroSHEDS. Eos, Transactions, AGU, 89(10): 93-94. DOI: 10.1029/2008EO100001
Lehner, B., Grill G. 2013. Global river hydrography and network routing: baseline data and new approaches to study the world’s large river systems. HydroBASINS. Hydrological Processes, 27(15): 2171–2186. DOI: 10.1002/hyp.9740

https://hydrosheds.org/

Global River Flow — Results

= Mean annual river flow by region

South America Level-12 Catchments
River flow (cfs)

<100

101 - 1,000

[ 1,001 - 10,000
B 10,001 - 100,000
I > 100,001




Global River Flow — Results

= Global mean annual river flow
= Based on HydroSheds level-12 catchments

Global Level-12 Catchments
River flow (cfs)
<100
101 - 1,000
[ 1,001 - 10,000
I 10,001 - 100,000
I - 100,001

1 million level-12 catchments




Global River Flow — China

=" Comparison against measured river flow gage data from the
Global Runoff Data Center (GRDC)

= n=29

China - Mean Annual Flow: CN vs. GRDC
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The Global Runoff Data Center. Global Runoff Data Base. 2019. https://www.bafg.de/GRDC/EN/Home/homepage_node.html. Date last accessed: September 2018. 


http://www.bafg.de/GRDC

Global River Flow — Japan

=" Comparison against GRDC gage data
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Global River Flow — India
=" Comparison against GRDC gage data

bt n =30

India GRDC vs. CN Flows
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Global River Flow — Ohio River, US

= Comparison of river flows against the NHDPIlus V2

' n = 170,000
.r Ohio River - Mean Annual Flow: CN vs. NHDPlus
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NHDPIlus dataset by US EPA/USGS: 50,000 P
(http://www.horizon-systems.com/nhdplus/)
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McKay L, Bondelid T, Dewald T, Johnston J, Moore R, Rea A. NHDPlus Version 2 User Guide, 2012.

http://www.horizon-systems.com/nhdplus/

Global River Flow — Summary

" Global surface runoff gridded data based on CN
= Highest resolution currently available (50m)

= Global mean annual river flows
= Estimated based on HydroSHEDS and HydroBASINS

= Comparison of flow data with

= EXisting river gage data in a few countries across diverse
landscapes provided positive correlations

= NHDPIus data for the Ohio River was positive too
= Next steps
= Publication is in the works

®Global runoff and river flow data will be made available for
public use
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Global River Flow — Application

" The mean annual river flow data is currently being used for
iISTREEM® expansion

®China - Integrated ERA Framework (Ming et al., Platform 30)
= Japan - Global exposure model (Csiszar et al., MP123)
=" Canada and Mexico - in development

Modeled Results

River - PEC (uglL)
— 0-50
50-100
100 - 500
~—— 500 - 1000
—— 1000 - 3527
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Statement: Moving toward a spatially-resolved global surface water flow and aquatic exposure model for consumer-use down-the-drain ingredients. These models help in probabilistic environmental exposure and ERA.
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Thank you!

Raghu Vamshi (vamshir@waterborne-env.com)
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