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Mathematics of the ELF Model – Basic equations:

It was found that behaviour of the daily mean low flow during the 
recession period of dry weather conditions is characterized by the 
following exponential recession equation (Reed and Warne, 1985):

𝑸𝑸𝒕𝒕 = 𝑸𝑸𝟎𝟎 𝒆𝒆−𝜶𝜶𝜶𝜶

Rearranging and conducting logarithmic calculation on both sides:
𝑙𝑙𝑙𝑙 𝑄𝑄𝑡𝑡 = −𝛼𝛼𝛼𝛼 + 𝑙𝑙𝑙𝑙 𝑄𝑄0

𝑦𝑦 = 𝑎𝑎𝑎𝑎 + 𝑏𝑏

Extrapolating Logarithmic Flow (ELF) Model
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Mathematics of the ELF Model – Extrapolation: Least squares linear fitting:

𝑅𝑅2 = �
𝑖𝑖=1

𝑛𝑛

𝑦𝑦𝑖𝑖 − 𝑓𝑓 𝑥𝑥𝑖𝑖 , 𝑎𝑎1, 𝑎𝑎2, … , 𝑎𝑎𝑖𝑖 , … , 𝑎𝑎𝑛𝑛 2

𝜕𝜕 𝑅𝑅2

𝜕𝜕𝑎𝑎𝑖𝑖
= 0

𝑓𝑓 = 𝑦𝑦 = 𝑎𝑎𝑎𝑎 + 𝑏𝑏
𝑎𝑎 =

∑𝑖𝑖𝑛𝑛 𝑥𝑥𝑖𝑖𝑦𝑦𝑖𝑖 − 𝑛𝑛𝑥̅𝑥 �𝑦𝑦
∑𝑖𝑖𝑛𝑛 𝑥𝑥𝑖𝑖2 − 𝑛𝑛𝑥̅𝑥2

𝑏𝑏 =
�𝑦𝑦∑𝑖𝑖𝑛𝑛 𝑥𝑥𝑖𝑖2 − 𝑥̅𝑥 ∑𝑖𝑖𝑛𝑛 𝑥𝑥𝑖𝑖𝑦𝑦𝑖𝑖

∑𝑖𝑖𝑛𝑛 𝑥𝑥𝑖𝑖2 − 𝑛𝑛𝑥̅𝑥2

Where 𝑥̅𝑥 = 1
𝑛𝑛
∑𝑛𝑛=1𝑛𝑛 𝑥𝑥𝑖𝑖

and �𝑦𝑦 = 1
𝑛𝑛
∑𝑛𝑛=1𝑛𝑛 𝑦𝑦𝑖𝑖

A series of observations (e.g., 30 days) – overdetermined system
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Data – Mean daily discharges/water levels :
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Data – Mean daily discharges/water levels :

Noises in data

Non-single trends
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30-day observation data, 30-day forecast :

Discharge

Water level
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Verification: Forecasts for last month and last year :

Last month

Last year
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Forecast example – GOLD RIVER BELOW UCONA RIVER (08HC001):

Static charts
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Forecast example – GOLD RIVER BELOW UCONA RIVER (08HC001):
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Forecast example – GOLD RIVER BELOW UCONA RIVER (08HC001):
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Forecast example – GOLD RIVER BELOW UCONA RIVER (08HC001):

11 days later
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Forecast example – GOLD RIVER BELOW UCONA RIVER (08HC001):
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Thank you!

Questions: 
Charles.Luo@gove.bc.ca

Map of Extrapolating Logarithmic Flow (ELF) Model 30-Day Low Streamflow Forecast:
http://bcrfc.env.gov.bc.ca/lowflow/map_elf.html

mailto:Charles.Luo@gove.bc.ca
http://bcrfc.env.gov.bc.ca/lowflow/map_elf.html
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