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Fast, large-scale hydrologic
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INTRO

« Client-side (i.e., JavaScript,) compute speeds
now approach languages traditionally used for
simulation and modelling (i.e., C Code.)

 These advances present an opportunity to
leverage client-side compute for hydrologic
simulation and modelling tasks.
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Simulations of river networks of increasing size and uniform rainfall forcing were used in
both languages. All simulation runs simulate a 24-hour period. Simulation results are
plotted with a linear regression line fitted to the data. The slope of the line is 8.0, R? =

modern web browsers, usin

0.99,and n = 12.
METHODS — _ —
1. Implemented operational rainfall-runoff models O n y C I e n s I e CO m p u e Time Simulation
. . Watershed Model Simulated Run Time

using only modern web standards (i.e., Area (Km2) | Elements (days) (seconds)
JavaScript.) 10 60 1 0.2

2. Implemented an asynchronous, adaptive step 104 772 1.5 1.3
size numerical solver with dense output resou rces ° 640 4807 7.1
interpolation, purpose-built for directed tree 1700 11522 8 16.2
ODE-< 12600 81854 20 99.7

3. Compared JavaScript performance with C Code
performance. Constant Runoff Model Variable Runoff Model

Forcings Forcings

4. Developed interactive, in-browser user
interface with iterative feedback from
hydrology educators.
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RESULTS

* All computation performed in-browser

« JavaScript code successfully replicates results
from operational code

+ JavaScript speed on the order of C Code (8:1) Try our rainfall-runoff model, in any browser! g 1(q\"
» Capable of large-scale forecasting: 100 seconds ’ 7 - (qf-) (—g+ (gpc + gsc) - (Ar/60.0) + gin(2))
(wall time) to simulate 3 weeks of a 12,600 Km? dsp

_:p(t).gl_qpc_ep

domain () WebHLM: A Web-based Modeling Framework for Hydrology Education j;’
S
° CU rrently used in hyd r0|0gy course at tWO Introduction Select Domain Select Model Set Parameters Define Rainfall Resources dt — p(t) ' €2 — Qsc — €s-
universities. Situlation Setup T— State equations at each hillslope for the constant runoff model
Domain 8 Outlet
DISCUSSION Cle;r SrTek ® Order 5 Relevant Literature
ode

* Client-side simulation to play a central role in

iInterconnected ecosystem of web-ready
hydrologic tools

* Current version can support standalone client-

side applications
* Future work will increase speeds via

parallelization (Web Workers) and optimization

(WebAssembly)
 Possible future where networked client

machines perform large-scale, parallel computing

tasks (e.g., forecasting and/or research)

Constant Runoff
Vi 0.33
A:0.2
Ay:-0.1
RC: 0.33

Rainfall
Custom Event

Simulation
Time: 1.5 days
Exp. Run Time: 1.9 [sec]
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Review & Run

Done! Total Time: 1.79 seconds

Choose Link: |Al v| | Export Data
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