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Channel Links Evolution Efficient
Routing (CLEVER) Model

Area (km2):
----------------------------------------
British Columbia:   947,900
=91% of the following states:
-------------------------------------
Washington:            184,827 
Oregon: 254,806 
Idaho: 216,443 
Montana: 380,800 
-------------------------------------
Total: 1,036,876

Model Area: 700,401 (km2, 74% of BC)

Model stations: 311

Resources: 1 Desktop +2 laptops

Time: 90 mins (9:30am to 11:00am)

We must be very time efficient!
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Time 
Efficiency

Simple
x=y

Temperature-index method: 
𝑴𝑴 = 𝑴𝑴𝒇𝒇 𝑻𝑻𝒊𝒊 − 𝑻𝑻𝒃𝒃
M: snowmelt
𝑀𝑀𝑓𝑓: melt factor
𝑇𝑇𝑖𝑖: air temperature 
𝑇𝑇𝑏𝑏: base temperature snow 
starts to melt

A forest 
stand

A small basin such as:
Kanaka Creek

A=49 km2
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FRASER RIVER AT MCBRIDE
A = 5,164 km2

Temperature-index on watershed-scale 
using hourly time step:
𝑴𝑴 = 𝒄𝒄𝒂𝒂𝒄𝒄𝒅𝒅𝑴𝑴𝒇𝒇 𝑻𝑻𝒊𝒊 − 𝑻𝑻𝒃𝒃 𝜷𝜷

𝑐𝑐𝑎𝑎: snow covering correction factor during the 
snowpack receding period (<=1):

𝑐𝑐𝑎𝑎 =
𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖

𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚

𝛼𝛼

𝑐𝑐𝑑𝑑: Ordinal day correction factor (<=1)
𝛼𝛼: snowpack covering area receding power
𝛽𝛽: temperature power, which could be >,=,<1
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Application to Middle Fraser River
April 2020
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Basin A (km2) Mf α β
BAKR 1,567 0.33 0.30 0.90
SJBC 2,180 0.10 0.30 1.10
WSRD 12,432 0.35 0.50 0.75
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𝑴𝑴 = 𝒄𝒄𝒂𝒂𝒄𝒄𝒅𝒅𝑴𝑴𝒇𝒇 𝑻𝑻𝒊𝒊 − 𝑻𝑻𝒃𝒃 𝜷𝜷
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Thank you!
And questions?
Dr. Charles Luo, P.Eng.
BC River Forecast Centre, Canada
Charles.Luo@gov.bc.ca
CLEVER Model 10-day Forecast of Discharges and Return Periods:
http://bcrfc.env.gov.bc.ca/freshet/map_clever.html

mailto:Charles.Luo@gov.bc.ca
http://bcrfc.env.gov.bc.ca/freshet/map_clever.html
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