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Two types of river networks

Research question: Can we use the
blue lines from the map for river
routing? Does it make a difference?

Gridded river network

O Traditional method

O Requires GIS processing (sinks, flow direction, flow
dccumu|q’rion, efC.) : \ @ station_real_location o
N s (O snapped_stations

Requires careful placement of gauges where flow
accumulation is high (snapping)

L Approximate basin delineation

Vector River Network or “mapped blue lines”

1 NHDPIlus dataset provides a coherent description of topography and
hydrographic features for the Unites States

1 Gauges located directly on NHDPlus




Study Area

Mississippi River Basin
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River model

Guadalupe River nr Victoria
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Computes flow and
automatically optimizes model

rench weather service). The. NHDPIus dataset that
Mmofmemmuhmmum thmﬂm?hnmufmm several land surface models
o compute inflow to the river

g neswumdahmmmkduwﬂwddmhpﬂ including nefwork ity lateral inflow from the land
surface (computed with Noah MP) and gage measorements (ﬁmUSGSNWlS)ﬁ::LymmmZMIMW
1) i tho Gt st S Ao Hove B Teras cas b domalcaded e Topot dta coemapoeing
neftwork of SIM-France is available hese for 10 years between 1995-08 and 2005.07.
Documents
A suceinct guide on how to compile and fun RAPID forthe tes-case provided i available here. Some information on the data

el s f s i RAPID canbe o . Exlanstions oo nt 3 ot e vsed in RAPID ae il
here. A guide on how to download USGS NWIS observations and format them for

Animations
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through them. One can see the flow waves propagating downstream. All these animations were prepared using 3-hourly

g T e e A e e S e o
and mp4 formats. The latter can be uploaded to and played on.

first animation is of e San Antonio and Guadalupe Basins in Texas, USA, over four months (between 2007-06-01 and
S e e e e L e
'NEXRAD for atmospheric forcing. RAPID was rua at a 15-minute time step. Download .avi, v or upd.

Model code, input data and —
animations are available online

http:/ /www.geo.utexas.edu/scientist/david /rapid.htm




Data Sources

Mosaic surface and
subsurface runoff

Convert data
Ongoing Noah-MP

* Daily data
e Stream Gauges

O 10-year data, 2000-09 and 3-hourly input file

Grid-based river

network
Delineate watershed

Vector-based River
Network

Catchment data

Vector networks are
increasingly becoming
available for the globe
(HydroSHEDs, CarTHAgE)




USGS Gauges
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fiFsissippi River at Vicksburg, MS
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So many gauges available, most studies only use

between 4-10 stations




Gridded River Network
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Upscaling of Catchment
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Finding the correct upstreams is Challenge ... ]




Experimental design
Ll

Two optimization cost function (¢1 and
¢2), both taking several gauging stations
into account

Four types of spatial variability of
Muskingum k
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K' =«

where: L is the mean of the river length, C, is the reference water

wave celerity; L. is the river length; S. is the river slope and a is the
inverse of the velocity.




Influence of basin delineation on
10-vear Average Flow

Ohio River at Metropolis Red River at Spring Bank

401,383 469 270822
523,498 376 146785

%30 bigger area produces %26 %85 bigger area produces %25
more flow ... more flow ...




Results: ¢, and 4 types of Kk,

gridded network
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Results: Gridded vs. Vector

Network

25 : : Missouri River at Hermann, MO . .

observation
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Flow Animation, 3 months
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Conclusions

Drainage area is a key factor affecting the mean flow,
particularly wetter climates

O In the wet zone vector networks can reproduce drainage areas better
than gridded networks can unless using very fine grids

O The differences between the gridded and vector approach are small
when watershed areas are comparable

o The location of river gauges is more easily determined with vector river
networks (no need for snapping), one can hence use as many gauges
as possible

The influence of optimization cost functions and spatial
variability of parameters confirm previously published work
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Data Sources
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