The ELF Model

— An operational low flow forecasting system for British Columbia
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2015 DROUGHT LEVELS AT A GLANCE
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2021 DROUGHT LEVELS AT A GLANCE

Drought Levels: 0 1 2 3
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2023 DROUGHT LEVELS AT A GLANCE

Drought Levels:
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Appendix 4: Provincial and Federal Agency Drought Responsibilities

Ministry of Forests, | Lead provincial agency for drought coordination and response
(FOR) ¢ Administers the Water Sustainability Act

o Operates the River Forecast Centre; collects and interprets snow, meteorclogical and stream flow data
to provide warnings and forecasts of stream and lake runoff conditions

Monitors ambient water quality and gr@undwater evels
British Columbia Drought and Deotocts soclcactocas fobbabisat and oo B

(Brinish - Water Scarcity Response Plan || The RFC collects and interprets snow, meteorological and
o | g4 | stream flow data to provide warnings and forecasts of

stream and lake runoff conditions around the province.
Appendix 7: Additional Resources

All emergency situations that affect the health and safety of the public should be reported
to EMBC at 1-800-663-3456.

2 D Provincial Government Resources
Updated April 2023

¢ General Drought Information B.C. webpage: Links to low provincial government
Prepared by the Ministry of Water, Land and Resource Stewardshi . . - . . =
i it o e iy Des s Wi By drought information including stream flow advisories, handbooks, fact sheets, and

River Forecast Centre (RFC): The RFC collects and interprets snow, meteorological

and stream flow data to provide warnings and forecasts of stream and lake runoff
conditions around the province.
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TheREC collects and mterprets snow, meeorologics
stream flow data-to-previcewarnings and forecasts o
stream and lake runoff conditions around the province.
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2. What is low flow and characteristics

What is low flow?

— | Low flow is the "flow of water in a stream during prolonged
| | dry weather," according to the World Meteorological
Organization. Many states use design flow statistics such
]as the 7Q10 (the lowest 7-day average flow that occurs on
average once every 10 years) to define low flow for setting
s | permit discharge limits.

+

> ]

o 1 United States
D Environmental Protection
\’ Agency

Search EPA.gov

Environmental Modeling Community of Practice

o)
oo Definition and Chargs Do low flows occur at the same time each year?

Home of Low Flows

Modeling Products

Most streams will illustrate annual variation that can be

e geiton nd o o explained by seasonal changes in snowmelt, rainfall and
other factors. For many areas in the country, the lowest

7 flows often occur near the end of the summer or beginning

of fall. However, each stream is different and any particular

year can be an anomaly in terms of if and when low flows

This page provides background inforp
Groundwater Models i i
flows, the relationship between J»

Surface Water Models

Low Flow and Drought, ons and Characteristics

Food Chain Models

o What is low flow?
Multimedia Models

» Whatis a drought?

TMDL Models and Tools + What is the difference between low flow and drought?

o What factors affect flow?

Data Provisioning and

Modeling Tools ¢ Do low flows occur at the same time each year? ] - -
I
Information Sources * Why does a low flow year begin in April while a water year begins in October? = OCCU r_ The maantUde and duratlon Of IOW fIOWS Can Varv

-

significantly from year to year.

https://www.epa.gov/ceam/definition-and-characteristics-low-flows

Low flows almost
unpredictable!

BRITISH -
corumBia River Forecast Centre
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https://www.epa.gov/ceam/definition-and-characteristics-low-flows

2. What is low flow and characteristics

0 - outflow from the watershed: - Evapotranspirg

5508
66

= 45 R+M-E)A
Q_<_E>+( +M—E)

Q=0+

® = —ds/dt, the water release
rate from the watershed liquid
water storage.

‘-—ﬂ

Y =(R+ M — E)A, the net
meteorological liquid water input
rate to the watershed.

pra

e T T VA Recharge

Groundwater
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e e ] 2. What is low flow and characteristics
Definition: The low flow Q; is the

outflow from a watershed that has been
continuously decreasing from the most
recent high peak for a period (T):

AQ =A@ +¥) <0
Q; = Q;, whent = T,
1 Ty

Hydrograph

Recharge

Low flow Groundwater

- BRITISH
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STATION SQRT(A)| MAD | % MAD
ID STATION NAME A(km?) | (km) | (m?/s) | (m%/s) |T,(days)| WTS

08HB086 |TOFINO CREEK NEAR THE MOUTH 38.6 6.2 6.8 3.4 3|COASTAL

08GB013 [CLOWHOM RIVER NEAR 147 12.1 15.4 7.7 5|COASTAL
CLOWHOM LAKE

08MH147 [STAVE RIVER ABOVE STAVE LAKE 290 17.0 34.5 17.2 5|COASTAL

08GF007 |WAKEMAN RIVER BELOW 698 26.4 78.1 39.1 5|COASTAL
ATWAYKELLESSE RIVER

08GA071 |ELAHO RIVER NEAR THE MOUTH 1200 34.6| 105.0 52.5 6|COASTAL

08GE002 [KLINAKLINI RIVER EAST CHANNEL 5780 76.0] 299.9] 149.9 12|COASTAL
(MAIN) NEAR THE MOUTH

08CGO01 |ISKUT RIVER BELOW JOHNSON 9500 97.5| 465.0] 232.5 33|COASTAL
RIVER

08DB001 NASS RIVER ABOVE SHUMAL 18400 135.6| 806.1| 403.1 18|COASTAL
CREEK

08CE001 |STIKINE RIVER AT TELEGRAPH 29000 170.3| 4213 210.6 39|COASTAL
CREEK

08EF001 |SKEENA RIVER AT USK 42300 205.7| 911.6] 455.8 34|COASTAL

08NJ026 |DUHAMEL CREEK ABOVE 52.9 7.3 1.5 0.8 32[INTERIOR
DIVERSIONS

08NGO77 [ST. MARY RIVER BELOW MORRIS 208 14.4 7.1 3.6 29(INTERIOR
CREEK

08NF001 [KOOTENAY RIVER AT KOOTENAY 416 20.4 4.9 2.4 36|INTERIOR
CROSSING

08NG002 [BULL RIVER NEAR WARDNER 1520 39.0 32.5 16.3 40|INTERIOR

08NN026 |KETTLE RIVER NEAR WESTBRIDGE 2140 46.3 28.0 14 26(INTERIOR

08NLO038 [SIMILKAMEEN RIVER NEAR 5580 74.7 48.6 24.3 30[INTERIOR
HEDLEY

08NGO65 [KOOTENAY RIVER AT FORTSTEELE|  11500{ 107.2| 1725 86.2 62|INTERIOR

08LF051 [THOMPSON RIVER NEAR SPENCES| 55400| 235.4| 778.1 389 79|INTERIOR
BRIDGE

08MC018 [FRASER RIVER NEAR MARGUERITE| 114000| 337.6| 1456.9| 7285 78|INTERIOR

08MF005 |FRASER RIVER AT HOPE 217000| 465.8| 2720.4| 1360.2 100|INTERIOR

‘ BRITISH

coumsia River Forecast Centre

2. What is low flow and characteristics

T, - receding period

“Recent high peak”
>= 2 x MAD (mean annual discharge)

“For a period”

= time from the “recent high peak” until the
streamflow reaches 1/2 MAD.

Recent 10 years of data




2. What is low flow and characteristics

Discharge (unit values) (m*/s) Discharge (unit values) (m?*/s)
200 11000 I I
~
| Note: Base chart downloaded I !
S Note: Base chart downloaded e | from Water Survev of Canada " 96 days ,
m : urvay nada | g f
from Water Survey of Canada . . . .
' + _ Y _ . real-time hydrometric data site. L !
- real-time hydrometric data site. _ I I
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(a) TOFINO CREEK NEAR THE MOUTH (08HB086): Ty = 2.3 to (b) FRASER RIVER AT HOPE (08MF005): Ty = 96 days for 2022
3.2 days for Dec. 21, 2022 —Jan. 20, 2023

BRITISH

coumBia Rjver Forecast Centre




2. What is low flow and characteristics

COASTAL WATERSHEDS INTERIOR WATERSHEDS
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2. What is low flow and characteristics

Sproat River, January 31, 2016

Characteristics of low flow:

Q)

. The streamflow is decreasing.

b. The sum of the rate of release from the
watershed liquid water storage plus the rate
of net meteorological liquid water input is
decreasing.

c. The net meteorological liquid water input is
insufficient to replenish the liquid water
storage in the watershed.

d. The watershed liquid water storage is

decreasing.

http://www.pacfish.ca/wcviweather/Content%20Pages/Sproat/CameraStream3.aspx

- BRITISH
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@ 03MH153 FISHTRAP CREEK AT Il X + 0 4 Q <> measureme / 4 - X
C 1 A Notsecure | berfcenv.gov.be.caflowflow/drought_interactive/08MH153.htmi forecast error [~ ¢ » 0O 2

Seven Da - i
Historical Record: 1984 to 2020 | Regulation status: Unknown e Q05 - Maximum
Latest streamflow percentile = 0th (Based on 7-day Q) C;g.j - Q95
5 Latest gercent of median = NA% (Based on 7-day Q) 0 3 675 - Qa0
Latesipkercent of MAD = NA% (Based on 7-day Q) " R 625 _qrs
Last Updated: 2023-08-10 Ny -
“Gra%h itatistics based on historic 7-day Q | Data after 2020 is provisional and subject to change 8;3 -o(fés

e Minimum - Q5

o
N

Median

Discharge (m

m— Current Year 7-Day Q

2020

Discharge (m?/s)

06-August

01-lanuary 01-March 01-May 01-September 01-November
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Sparsity of BC observation wells (dark brown dots, 340) and mapped aquifers
(brown lines and filled patches) - BC Groundwater Wells and Aquifers website

https://apps.nrs.gov.bc.ca/gwells/aquifers?map centre=53.810684,-124.817461
Low flow = baseflow
[ Csenvation wels

C N
Conceptual/ Lumped-

sum Models:
Baseflow = constant

4 )

Physically based
distributed Models:
Baseflow =
kGroundwater release/

BRITISH
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https://apps.nrs.gov.bc.ca/gwells/aquifers?map_centre=53.810684,-124.817461

4. Empirical model and fundamental assumption

Discharge (unit values) (m?*/s)

200

‘v > Note: Base chart downloaded
175 from Water Survey of Canada
t real-time hydrometric data site. ‘
A
150
Evapotranspir Flow data includes
meteorological signals Q
" f 2.3 days

06

I |
13.1 days!

0.0

‘ :3.2 days: !'

¥

%
Gy ?
%

1

ap

el = R~
e ¥ LT & S T &
& o oo n 4

Date & Time in PST
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4. Empirical model and fundamental assumption

1) The sum of the water release rate from the watershed liquid
water storage plus the net meteorological liquid water input
rate to the streamflow is a function of time and parameters.

COF<0. 08¢ Fo004 D Q=0+¥=f(p,t)

> c 2) The function parameters p; remain constant for a certain
b / period.
7%
4

BRITISH -
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Q(t) = Qoe™*
In(Q) = —at+In(Qy) The Extrapolating Logarithmic Flow (ELF)Model

d
—[1n(Q)] = - [—at +In(Qy)]
1dQ
Qdt "
dQ
9
d2Q

dez a*Q

—aQ

The first characteristic of low flow is extended as,
a. The streamflow is decreasing, and the decreasing rate of the streamflow becomes

smaller and smaller with time (decreasing).

BRITISH
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6. Solving the exponential recession equation for overdetermined system
If 30 data, overdetermined: f =y =ax + b

n

= Vi — Xi,A1,AQ2, ..., A5, ..., Ay ?
> lve— £ )
=l

2 unknow: a, b
d(R?)

2 data/equations o =i lton

Supper easy!!! (T - niy > x

Y x? — ni? n=
VY x2 — Y x. v

b = yzi Xi le (xlyl) Z

\ >hxf — ni?

Yi

n=1

BRITISH
coumsia River Forecast Centre ze



BROWNS RIVER NEAR COURTENAY (08HB025) - LOG DISCHARGE
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S 2

ELF Model uses 30-day daily
flows as input to produce
30-day forecasts

Step 1. prepare data:

Qi — Qobsi >0
H; = Hypsi — Hipin > 0

Step 2. Calculate the logarithms for
observed discharges/water levels

Step 3. Calculate 5-day moving averages:
d+4

1
(1o80), = < ) log0;
i=d

BRITISH
corumBia River Forecast Centre

7. Data issues and twelve-step and twelve-scenario scheme
E—

Step 4. Calculate increment of (log Q)j:

(A log Q)l = (log Q)j+1 - (log Q)j
AlogQ ~ d(log Q)At ~ dy = a Eq (31)
Or
Alog Q ~ d(log Q)At ~ dy = ax + b Eq (32)

Step 5. Calculating the increment of (A log Q)l:

AATogQ ~ d (d(logQ)) At ~ d(dy) = da =0
Or
AATogQ ~ d (d(logQ)) At ~ d(dy)
=d(ax+b)=a

Step 6. Scenario 1 — Fit 25 points of Alog Q in Eq
(32): AlogQ ~ d(logQ)At ~dy =ax+ b

25



Step 7. Calculating the mean of (AA log Q)n =0or
non-0 constant

Step 8. Scenario 2 to 8 — Eliminate data points of
(ATogQ), with the 2, 4, 6, 8, 10, 12, and 14

largest deviations of (AA log Q)n from the mean,

and fit the rest of data points of Alog Q in Eq (32):
AlogQ ~ d(log Q)At ~dy =ax + b

Step 9. Scenario 9 — Fit the 10 data points of
(A log Q)l from the last 15 days which have the

minimum deviations of (AA log Q)n from the

mean in Eq (31):
AlogQ ~ d(log Q)At ~dy = a

— 0N

- Vv

Or Eq (32) with: {a € (40

b =

BRITISH
corumBia River Forecast Centre

7. Data issues and twelve-step and twelve-scenario scheme

Step 10. Scenario 10 to 12 — Fit the last 10, 5,
and 2 data points of (Alog Q)z in Equation (31),

or Equation (32) with Equation (40), to estimate
a and b.

Step 11. Finding the forecast maximum and
minimum from the 12 scenarios for each day of
the 30-day forecasting period, and the forecast
average is the average of the forecast maximum

and minimum.

Step 12. Restrict the forecast maximum and
minimum and recalculate the forecast average
when there was a recent rainfall/melt event.

26



ELF MODEL 30-DAY LOW STREAMFLOW FORECAST FOR
BROWNS RIVER NEAR COURTENAY (08HB025) - DISCHARGE
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BC River Forecast Centre ¥ 'Sy
Updated at: 10:44 AM Tue 2023-08-08

ELF Model 30-Day Low Streamfiow Forecast (Y -
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Maphub GIS map of ELF Model with color coded markers
(http://bcrfc.env.gov.bc.ca/lowflow/map elf.html)
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8. Products of ELF Model

Usage details for the period

Past 12 Months

August 9, 2022 - August 9, 2023

Requests this Period

19,133

Avg Requests Per Day

52.42

Usage Time Series

l“N L "l ﬂl‘ l" l* l‘ ’ ll $2.0882 R ecplenss fe .08 Ref Rossf fegs

2 4 Nové Novi® Dec? Decl4 Dec2? Jan9 Jan22 Febd4 Feb1é Marl Marld pr8  Apr2t May4 May17 May30 Junil Jun24

Usage details for the periad

July 12,2023 - August 11,2023

Avg Requests Per Day

153.40

Usage Time Series
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coumsia River Forecast Centre


http://bcrfc.env.gov.bc.ca/lowflow/map_elf.html

ELF Medel 30-Day Low Streamflow Forecast for SIMILKAMEEN RIVER NEAR HEDLEY (08NL038) - Issued at: 07:28 AM Tue Jul 18, 2023

Interactive Chart - linear discharge

ELF Model 30-Day Low Streamflow Forecast for SIMILKAMEEN RIVER NEAR HED

Interactive Chart - linear water level

8. Products of ELF Model

50 1.6
e e i et il it Attt i il [fei0):5] I HoBs
45 I QFOR_MAX 15 mhal eirbuiass Rrbalatirh satrsisl bale s Aalrsiri — P e I HFOs MAX
QFOR_AVE HFOR_AVE
10 B CFOR_MIN 14 I HFOR_MIN
T 100% MAD - ool 100% MAL
35 50% MAD ' 50% MAL
20% MAD 12 20% MAL
z 30 10% MAD — 0% MAL
E TS I!5%MAD % 1.1 oo I5% MAL
R — T 12%MAD E — 12% MAL
% — Z11%MAD E 10 = 11% MAL
=i} =
0.9
15
08
0 07
s 06
! A A
A n] oy el in] o o S5
b ¥ N : b hE ; : S
& ¥ & i S8 & & M@P) F §F 8
& & @'L’ & & @'L’ & & & @'L’ 'sz -9”:
ELF Model 30-Day Low Streamflow Forecast for SIMILKAMEEN RIVER NEAR HEDLEY (08NL038) - Issued at: 07:28 AM Tue Jul 18, 2023 ELF Model 30-Day Low Streamflow Forecast for SIMILKAMEEN RIVER NEAR HEDLEY (08NL038) - Issued at: 07:28 AM Tue Jul 18, 2023
Interactive Chart - logarithmic discharge Interactive Chart - logarithmic water level
5e+1 0 A 1 o R 2e+0
B CoBS I +HoBS
B OFOR_MAX ~H e Sy ISy S| — py—m—" ip— L (| g SR S o [ [y Uy W) gt [yt ") yt—m—" —_— B HFOR_MAX
26+1 QFOR_AVE HFOR_AVE
B CFOR MIN I HFOR_MIN
le+0 -y y 1
1e+1 00% MAD I I 100% MAL
0% MAD 50% MAL
20% MAD 20% MAL
5e+0
25 0% MAD
% 5% MAD = 5e-1 oI ls% MAL
g seip = T 12%MAD 8 TR 2w
2 g4 - - ! -
g = T11%MAD u S emAL
2 =
&
1eH) | gm o e e o R T R I —————_———_——— -
5e-1 e o e e e e e e e e e e R e e e e L e T T T T e — 261

Date (YYYY-MM-DD) Date (YYYY-MM-DD)

BRITISH
COLUMBIA

River Forecast Centre




ELF MODEL 30-DAY LOW STREAMFLOW FORECAST FOR
SIMILKAMEEN RIVER NEAR HEDLEY (08NLO38) - DISCHARGE

ELF MODEL 30-DAY LOW STREAMFL
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ELF Model 30-Day Low Streamflow Forecast for ARROW CREEK NEAR ERICKSON (08NH084) - Issued at: 05:33 PM Thu Sep 01, 2022

Interactive Chart - logarithmic discharge
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ELF Model 30-Day Low Streamflow Forecast for GRANEY RIVER NEAR GRAND FORKS (08NN002) - Issued at: 12:49 PM Mon Jul 31, 2023

Interactive Chart - logarithmic discharge
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ELF Model 30-Day Low Streamflow Forecast for TSILCOH RIVER NEAR THE MOUTH (08JE004) - Issued at: 12:57 PM Sun Jul 10, 2022

Interactive Chart - logarithmic discharge
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ELF Model 30-Day Low Streamflow Forecast for MESILINKA RIVER ABOVE GOPHERHOLE CREEK (07EC003) - Issued at: 04:45 PM Tue Sep 27, 2022

Interactive Chart - linear discharge

I coBs
B OFOR_MAX
QFOR_AVE
B CFOR_MIN
T 21! 100% MAD
50% MAD
20% MAD
{7 10% MAD
T2 05! 5% MAD
T T 1 2% MAD
— T 11%MAD
I coss
I CFOR_MAX
QFOR_AVE
B CFOR_MIN
T2 21 100% MAD
50% MAD
20% MAD

1 1% MAD

Date (YYYY-MM-DD)



4 Eight (8) years of forecasts N
Reconstructed (800) for about 440 stations:
forecasts from 800x440 = 352,000 files of

January 2015 to forecasts to open and read for

a statistical analysis

June 2018

\
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To the end of 2022

Making
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iR “out of
memories”!!!

ELF Model started
operational
forecasting as
July 2018

N\

Consuming 40 hours of computing time of this
server after program optimized.
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STATION PERCENT (%) OF ELF MODEL ACCURATE FORECASTS FOR DISCHARGES TTLNO
ID TO:L‘QTC';)E':KN@(': JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | ANN | OF FOR STATISTICS OF ELF MODEL FORECAST ACCURACY (2015-2022, TOTAL NUMBER OF FORECASTS = 830) FOR
08HBOB6 |1\ MouTH 48.1| 43.3| 54.4| 50.9| 58.3| 37.7| 24.2| 53.3| 38.0| 54.5| 54.9| 46.7| 46.1| 830 TOFINO CREEK NEAR THE MOUTH (08HBO086) - DISCHARGE
CLOWHOM RIVER NEAR 120
08GBO13 | -\ owHOM LAKE 48.1| 60.0 49.1| 29.1| 40.3| 64.9( 57.1| 49.3| 53.7| 46.5| 57.7| 76.0| 53.5| 838
08MH147 | TAVE RIVER ABOVE © 100
STAVE LAKE 55.8| 55.0| 54.4| 25.5| 38.9| 57.1| 59.3| 53.3| 57.3| 59.2| 63.4| 76.0| 55.4| 838 g
WAKEMAN RIVER o
08GF007 |BELOW E 20
ATWAYKELLESSERIVER | 53.8| 63.3| 49.1| 36.4| 38.9| 68.8| 69.2| 62.7| 58.5| 35.2| 56.3| 69.3| 56.1| 838 w
ELAHO RIVER NEAR THE =
08GA071 = 58.3 A
MOUTH 65.4] 56.7| 28.1| 14.5| 30.6| 54.5| 61.5| 41.3| 57.3| 64.8| 76.1| 78.7| 53.6] 838 g 60 504 33 54.554.9
KLINAKLINI RIVER EAST Z 48.1 : 167 464
08GE002 |CHANNEL (MAIN) NEAR S i e ”
THE MOUTH 63.5| 73.3| 49.1| 10.9| 27.8| 33.8] 71.4| 61.3| 52.4| 73.2| 69.0| 61.3| 54.7| 838 E; 0 B N Vh) o o B m . i
0806001 |'SKUT RIVER BELOW § 242
JOHNSON RIVER 51.9| 50.9| 70.6| 14.8| 15.3| 61.0| 58.2| 60.0| 65.9| 64.8| 57.7| 54.7| 529 824 g 20 ¥ A I || N I I I e
NASS RIVER ABOVE a
08DBOOT |\, j\aL cReEK 75.0| 63.3| 52.6| 10.9] 30.6| 61.0] 57.1| 64.0| 65.9| 53.5| 57.7| 78.7| 56.6| 838
STIKINE RIVER AT 0
OBCEOOL ¢\ pGRaPH CREEK 59.6| 66.7| 86.0| 12.2| 15.3| 54.5| 65.9| 37.3| 52.4| 50.7| 63.4| 36.0| 50.2| 832 upla® . JAN FEB. MAR  APR  MAY JUN  JUL  AUG SEP  OCT  NOV  DEC  ANN
O8EF001 |SKEENARIVERATUSK | 61.5| 66.7| 52.6| 9.1| 29.2| 55.8| 75.8| 62.7| 59.8| 64.8| 69.0| 56.0| 56.4| 838 STATISTICS OF ELF MODEL FORECAST ACCURACY (2015-2022, TOTAL NUMBER OF FORECASTS = 838) FOR
08NJ026 | PYHAMEL CREEK FRASER RIVER AT HOPE (08MF005) (REGULATED) - DISCHARGE
ABOVE DIVERSIONS 71.2| 61.7| 22.8] 9.1| 25.0| 36.4| 70.3| 82.7| 63.4| 53.5| 52.1| 74.7| 53.3| 838 120
ST. MARY RIVER BELOW
O8NGO77 |\ 0RRis CREEK 82.1| 54.5| 54.5| 16.7| 46.7| 35.9| 76.1| 86.0| 34.5| 69.6| 59.6| 51.0| 56.0| 493
08NFOOL | KOOTENAY RIVER AT 2 100
KOOTENAY CROSSING | 73.1| 60.0] 60.0| 14.5| 33.3| 51.9| 68.1| 76.0| 62.2| 78.9| 67.6| 58.7| 59.4| 836 § "
BULL RIVER NEAR « "
OBNGOO2 |\ ARDNER 67.3| 70.0| 24.6| 12.7| 51.4| 46.8] 76.9] 93.3| 70.7| 67.6| 67.6| 82.7| 62.9| 838 E 80 733 4.
KETTLE RIVER NEAR < -2 - -
08NNO026 o : - 61.3
WESTBRIDGE 75.0| 60.0] 20.0| 9.4| 33.3[ 51.9| 65.9| 80.0| 46.3| 46.5| 53.5| 66.7| 52.0] 834 2 w L B SHLTRN | | 59.2 . |
SIMILKAMEEN RIVER g
O8NLO38 |\ EAR HEDLEY 42.3| 53.3| 38.6| 14.5| 43.1| 50.6| 80.2| 86.7| 50.0| 38.0| 42.3| 54.7| 51.4| 838 = 15.6
KOOTENAY RIVER AT T 40 H - o ESes s = . - . - - - -
08NGO065 £ 333
FORT STEELE 71.2] 63.3| 59.6| 12.7| 29.2| 53.2| 75.8| 89.3| 69.5| 74.6| 67.6| 64.0| 62.1| 838 = P
THOMPSON RIVER v}
O8LFOS1 |\ Ear spENCES BRIDGE | 78.8| 82.1| 64.9 18.2| 37.5| 59.7| 52.7| 88.0| 61.0| 76.1| 70.4| 88.0| 64.9| 834 JEd) m B m B B = u = = —
FRASER RIVER NEAR
08MCO18 |\ \RGUERITE 71.2| 51.7| 59.3| 28.3| 47.2] 59.7| 68.1| 80.0| 62.2| 59.2| 62.0| 78.7| 61.6] 833 o
08MFO0O05 [FRASERRIVERATHOPE | 69.2| 73.3| 45.6| 27.3| 33.3| 63.6] 56.0| 84.0| 63.4| 78.9| 59.2| 74.7| 61.3| 838 Updated JAN FEB  MAR APR  MAY  JUN JUL  AUG SEP  OCT NOV  DEC  ANN

2023-Jul-27
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Top ranked 50

stations ELF Model
has largest annual
percent of accurate
forecasts

Forecasts for water
levels better than
for discharges.
Many lake stations
included in the top
ranked 50 stations.
More interior
stations than
coastal stations
include in the top
ranked 50 stations.

BRITISH
COLUMBIA

S 2

STATION PERCENT (%) OF ELF MODEL ACCURATE FORECASTS FOR DISCHARGES STATION PERCENT (%) OF ELF MODEL ACCURATE FORECASTS FOR WATER LEVELS

RK D STATION NAME JAN | FEB [MAR| APR|MAY| JUN | JUL | AUG| SEP | OCT[NOV| DEC |[ANN|JL+AG RK 2] STATION NAME JAN | FEB [MAR| APR|MAY|JUN | JUL |AUG| SEP | OCT[NOV| DEC [ANN|IL+AG

1|08JE001 |STUART RIVER NEAR FORTST. JAM 92| 98| 91| 13 3] 62| 81| 99[100| 94| 93] 97|77.8| 90.0 1|0BNMO84 |SKAHA LAKE AT OKANAGAN FALLS | 100) 98| 98| 87| 94| 83| 98 99| 94| 100 100| 100| 95.9] 98.3

2|08ECO13 |BABINE RIVER AT QUTLETOF NILK] 92| 93| 83| 16| 39| 68| 88| 88| 93| 78| 85| 91|77.0| 88.0 2 |08NM143 |KALAMALKA LAKE AT VERNON PUM| 100| 100| 98| 78| 68 92| 93| 100] 96| 97| 100| 100| 93.7| 96.7

3|08HD021 |QUINSAM RIVER AT ARGONAUTB| 71| 83| 95| 55| 71| 82| 88| 93] 83| 41| 61| 51|73.2| 90.6 3|0BECO03 |BABINE LAKE AT TOPLEY LANDING | 100) 82| 91| 38| 40) 70| 90| 99] 93] 100/ 99| 100| 84.1| 944

4108JB002 |STELLAKO RIVER AT GLENANNAN 90| 88| 84| 16| 46| 68| 64| 89 89| 69| 73| 91|72.7| 76.5 4 |08NM083 |OKANAGAN LAKE AT KELOWNA 100| 83| 86| 40| 38| 77| 80| 97| 100] 97| 99| 100| 83.7| 83.8

5|08ME029 |BRIDGE RIVER BELOW LAIOIEDAN 79| 86| 91| 70| 48| 64| 80| 70| 31| 60 89]|100/70.8] 74.9 5|08NLO76 |EWART CREEK NEAR CATHEDRALP{ 98] 87| 92| 33] 50 66| &1] 99] 84) 88 95] 97|81.2] 89.9

6|/08NKD22 |LINE CREEK AT THE MOUTH 79| 69| 73| 32| 35| 53| 82| 88| 95| 83| 66| 75|70.6| 85.0 6|08LF099 |ARROWSTONECREEKNEAR THEM{ 82) 89| 61| 48] 71) 70| 86| 67] 98] 96 92| 90| 80.7| 76.6

7|10BEODS |TEETER CREEK NEARTHEMOUTH | 84| 72| 71| 42| 61) 69| 75| 72| 63| 65| 66| 79/68.3| 734 7|08HD021 |QUINSAM RIVER AT ARGONAUTBH 85] 83| 97| 56| 78 91| 95 97] 90 51| 69] 60| 79.8] 95.9

8|08NM002| OKANAGAN RIVER AT OKANAGAN| 75| 40| 58| 69| 50| 69| 62| 65| 76| 82| 85| 79|67.7| 634 8|08/B007 |NADINA LAKE NEAR NORALEE 100| 90| 84| 40| 53| 79| 84| 89 78| 68| 78| 84| 773| 8.4

9|08LE108 |EAST CANOE CREEK ABOVE DAM 64| 69| 27| 13| 67| 85| 77| 96| 60| 76| 68| 69|67.5| 86.7 9|08LG046  |NICOLA LAKE NEAR NICOLA 100| 60| 75| 44 26| 84| 62| 87| 100] 92| 93] 99| 77.2| 741
10|09AA001 |ATLIN LAKE ATATLIN 91| 93[/100| 100] 18 0] 34| 77| 60 79| 98| 88|67.5] 55.6 10|08ECO01  |BABINE RIVER AT BABINE 90| 100f 93| 24| 38| 66| 87| 88| 89| 75| 80| 87[76.8] 874
11|08LF033 |THOMPSON RIVER NEAR SAVONA| 0] 100] 56| 50 21| 64| 54| 100 67| 86| 90| 88|67.3| 76.9 11|10BE00S |TEETER CREEK NEAR THE MOUTH 88| 78| 8| 56| 71| 79| 78| 77| 83| 80| 68| 76|76.8) 77.7
12 |08NMO85| OKANAGAN RIVER NEAR OLIVER 71| 48| 61| 56| 51| 68| 68| 64| 71| 78| 85| 77|67.1| 66.1 12 |08NB0O16 |SPLIT CREEK AT THE MOUTH 86| 89| 100| 55| 35| 83| 55| 84| 90| 80| 89| 822|765 69.4
13|09AA013 |TUTSHI RIVER ATOUTLET OFTUTY 75| 92| 81| 64| 15| 52| 68| 75| 66| 63| 83| 79|67.0| 714 13|08GE0C03 |ICY CREEK NEAR THE MOUTH 83| 80| 74| 49] 71| 69| 97| 73| 79| 76| 69| 77| 755] 8.0
14/08NM247 OKANAGAN RIVER BELOW MCINT| 69| 45| 63| 64| 63| 61| 63| 67| 66| 75| 85| 81|66.9| 64.7 14|08]B003 |NAUTLEY RIVER NEAR FORT FRASE| 75| 90| 58| 24| 67| 74| 80| 97| 96| 70| 70| 75| 746| 8.8
15/08LD001 |ADAMS RIVER NEAR SQUILAX 96| 90| 70| 18] 21| 62| 56| 93| 73| 78| 63| 83|66.8| 74.7 15|08NMO002 |OKANAGAN RIVER AT OKANAGAN 77| 55| 5] 73] 61| 78] 77| 72| 76| 86| 85| 81| 74.2| 745
16|08LB024 |FISHTRAP CREEK NEAR MCLURE 61| 67| 42| 31| 79| 74| 76| 84| 64| 72| 55| 67|66.7| 80.1 16 |08NK022 |LINE CREEKAT THE MOUTH 71| 61| 8| 32| 35/ 59| 92| 86| 100] 91| 77| 67[73.4] 894
17]|081B003 |NAUTLEY RIVER NEAR FORT FRASH 65| 83| 51 9| 50| 68| 70| 91| 95| 63| 63| 67]/66.3] 805 17|08B002 _|STELLAKO RIVER AT GLENANNAN 83| 87 63| 18] 54 75| 76| 89| 85| 61| 70| 83| 715] 8.6
18 08MHO024|FRASER RIVER AT MISSION 75| 73| 79| 35| 38| 57| 58| 91] 78| 75| 69| 63|659| 745 18|08MHO05 |ALOUETTE RIVER NEAR HANEY 54| 67 75| 58] 67| 70| 95| 97] 78 66| 49| 63| 71.2] 959
19|08LE031 |SOUTH THOMPSONRIVERATCHA 83| 78| 68| 29| 17| 57| 59| 93| 84| 79| 58] 79|65.8| 76.3 19|08NLOS0  |HEDLEY CREEK NEAR THE MOUTH 89| 85| 89| 35| 74 71| 79| 85| 63| 56| 75| 68| 71.0] 8.2
20|08EE020 |TELKWARIVER BELOW TSAI CREEf 89| 83| 75| 11| 24| 68| 70| 65| 77| 65| 73| 84|65.8| 67.8 20|08LGO08  |SPIUS CREEKNEAR CANFORD 80| 69| 8| 51| 44| 65| 79| 93| 75| 65| 63| 78| 70.6) 858
21|08ME002 |CAYOOSH CREEK NEAR LILLOOET | 75| 68| 75| 47| 29| 51| 58| 73| 81| 78| 72| 79|654| 65.8 21|08KGO01 |WEST ROAD RIVER NEAR CINEMA 81| 89| 62| 34] 61| 7i|] 66| 90| 69| 79| 63| 78|70.3] 78.1
22|08MHOO5|ALOUETTE RIVER NEAR HANEY 48| 65| 65| 47| 60 68| 97| 92| 67| 55| 47| 55|65.3| 944 22|08ME029 |BRIDGE RIVER BELOW LAIOIEDAM 65| 74| 72| 68| 39| 75| 90| 84 31| 55| 87| 98| 70.1| 8&7.3
23|08NH016 |DUCK CREEK NEAR WYNNDEL 87| 67| 55| 25| 30| 42| 79| 81| 82| 54| 80| 90|65.3| 80.0 23|08NM065 |VERNON CREEKAT OUTLETOFKALY 77| 83| 77| 62| 39| 79| 63| 67| 66| 73| 78| 83| 70.0] e4.7
24|08NK018 |[FORDING RIVER AT THE MOUTH 79| 78| 70| 15| 26| 49| 75| 76| 87| 87| 65| 65|65.2| 754 24|08NG002 |BULL RIVER NEAR WARDNER 67) 73| 44| 22| 53| 53| 80| 96| 84| 76| 79| 85|69.6) 83.1
25|08LF051 |THOMPSONRIVER NEAR SPENCEY 79| 82| 65| 18| 38| ©0| 53| 88| 61| 76| 70| 88|64.9| 704 25|08NKO30 |ELK RIVER BELOW ELKO DAM 75| 57| 61| 35) 44| 52| 80| 93| 89| 85| 75| 73|69.6) 86.8
26|08NH084 |ARROW CREEK NEAR ERICKSON 67| 68| 42| 22 29| 57| 88| 89| 76| 68| 66| 83|/64.8| 88.6 26|08NMO50 |OKANAGAN RIVER AT PENTICTON 73| 50{ 72| 75| 50/ 73] 68 75| 68 69| 80| 77[69.2] 714
27|10BE013 |SMITH RIVER NEAR THE MOUTH 80| 53| 52| 62| 80| 68| 85| 68] 85| 63 27| 43/64.8| 76.3 27|08LF002 |BONAPARTE RIVER BELOW CACHE 77] 65| 53| 46| 71| 46| 70| 89| 84| 89| 69| 63| 69.1] 79.8
28|08KHO06 |QUESNEL RIVER NEAR QUESNEL 79| 67| 60| 24| 39| 71| 55| 92| 62| 73| 69| 80|/64.7| 73.5 28|07FAD03  |HALFWAY RIVER ABOVE GRAHAM 83| 74 77| e7] 39| 73] 76| 80| 87| 83| 30| 63|69.1] 779
29|08JA017 |NECHAKO RIVER BELOW CHESLAT| 85| 87| 68| 36| 54| 68| 43| 35| 79| 65| 73| 89|64.6| 38.8 29|08NM243 |VASEUX LAKE NEAR THE OUTLET 81| 77| 81| 55| 60| o4 74/ 48| 63| 63| 83| 85|69.1] 60.8
30|07EDO0O1 |NATION RIVER NEAR FORT 5T. JAM 0| 38100 63 7 9| 77/ 100] 100|100 90| 63|64.5| 885 30|08LE108 |EAST CANOE CREEK ABOVE DAM 68| 75| 39| 13| 67| 79| 77| 90| 69| 65| 57| 88|68.6) 838
31|08MEO025 |YALAKOM RIVER ABOVE ORE CREH 55| 71| 93| 23| 27| 48| 70| 83| 81| 83| 64| 65|644| 761 31|08JA023 |NECHAKO RESERVOIR AT SKINS LAf 100| 88| 79| 53 1) 35| 42| 96| 89] 78| 89| 85|68.3| 689
32|08KA007 |FRASER RIVER AT RED PASS 94| 88| 83| 29| 14| 48| 63| 79| 56| 75| 68| 84|64.2| 70.7 32|08HB0O84 |PUNTLEDGE RIVER BELOW DIVERS| 38| 69| 69| 61| 83| 86| 75| 70| 41| 70| 64| 78| 67.9| 723
33|08MEO03 |SETON RIVER NEAR LILLOOET 94| 78| 84| 46] 56| 47| 52| 60| 31| 85| 90| 69|64.2| 55.8 33|08LF027 |DEADMAN RIVER ABOVECRISSCRY 70| 69| 67| 29| 56| 72| 53| 8| 93| 72| 74| 64| 67.8| 69.2
34|08KHO01 |QUESNEL RIVER AT LIKELY 89| 90| 65| 27| 21| 62| 50| 92| 66| 69 58| 85|/64.1| 70.8 34|08NM171 |VASEUX CREEKABOVESOLCOCREE| 87| 67| 51 35| 51| 62| 77| 75| 73| 65| 78] 83| 6/7| 758
35|08LF099 |ARROWSTONE CREEK NEARTHEM 71| 93| 50| 23| 63| 43| 67| 57| 86| 59| 76| 75|64.1) 61.8 35|07FBO0S |FLATBED CREEKAT KILOMETRE11(] 75| 63| 74| 38| 63| 58 78 80] 73] 69| 72| 60675 79.0
36|08NKO016 |ELK RIVER NEAR NATAL 73| 67| 67| 12] 18| 43| 73| 83| 94| 93| 63| 65/64.0/ 78.0 36|08NM200 |INKANEEP CREEK NEAR THE MOUTY 73| 73| 44| 46| 74| 57| 74 84 51| 61| 83| 84| 67.5| 78.8
37|08NMO37|SHATFORD CREEK NEAR PENTICT( 92| 82| 43| 15| 29| 49| 84| 91| 57| 49| 79| 87|63.9| 871 37]|08MH168 |OR CREEK NEAR COQUITLAM 50| e8] 65| 75| 62| 73] 85| 85| 52| 65| 62| 60[67.4] 8.0
38| 08NMOS50|OKANAGAN RIVER AT PENTICTON| 64| 42| 67| 75| 42| 64| 67| 69 65| 55| 82| 73|63.7| 68.2 38|08NM085 |OKANAGAN RIVER NEAR OLIVER 73] 58] 63| 60)] 50/ 69| 68| 63| 66| 78] 83| 76|674] 654
39|08NB016 |SPLIT CREEK AT THE MOUTH 93| 89| 91| 45| 19| 49| 44| 78| 66| 78| 57| 82|63.7| 61.2 39|08HD022 |CAMPBELL RIVER AT CAMPBELL RI O 88] 89| 63| 93| o4) 85 70| 56| 14| 60| 25|673| 773
40|08NLO76 |EWART CREEK NEAR CATHEDRALH 87| 83| 69 4] 27| 49| 72| 88| 59| 60| 74| 84|63.6| 80.1 40|08HAO16 |BINGS CREEK NEAR THE MOUTH 52| 63| 74| 8| 96| 77| 91| 81| 52| 39| 52| 39|672] 863
41|08LC0O02 |SHUSWAP RIVER NEAR ENDERBY | 94 80| 51| 298] 22| 44| 64| 89| 70| 70| 65| 81|63.4| 76.5 41|08HFO04 |TSITIKARIVER BELOW CATHERINE| 63| 67| 60| 58 73| 71| 79/ 89 57| 53| 64| 64| 67.1| 8.7
42 |08MGO01|CHEHALIS RIVER NEAR HARRISON| 80| 50| 67| 63| 29| 36| 85| 100| 80| 43| 40| 72|63.3] 92.3 42 |08NM174 |\WHITEMAN CREEK ABOVE BOULEA| 73| 70| 53| 38| 58| 62| 60 87] 74| 73| 72| 76| 67.1| 736
43|07FDO1 oL 6 7 0 6 16 72] 79|63.2| 65.1 43 |08KADO7 g®RASER RIVER AT RED PASS oo[ 88 35| 19w 51 &7 Pl 59 6ol Pl 88671 729
44|08LC00 U WVER N Rl CWNIEN 3 73| 91/63.1| 67.4 44 DSECDBE 9 0| 66.9] 80.9
45|08MF040 |FRASER RIVER ABOVE TEXAS CREE| 73 E.? 51| 26| 40 B9] 65 -84 5| 82| 62| 64|63.0] 744 45 |08JE001 871 8 79 1 1 5 6 3| 8 84| 66.8] 755
46|08NG002 |BULL RIVER NEAR WARDNER 67| 70| 25| 13| 51| 47| 77| 93] 71| 68| 68| 83|62.9| 85.1 46|08ME003 |SETON RIVER NEAR LILLOOET 96| 78| 8| 51] 60/ 57| 54/ 64 31| 83| 90| 72|66.8] 589
47|08HD0O05 |QUINSAM RIVER NEAR CAMPBELL| 52| 58| 72| 75| 76| 70| 84| 85| 45| 39| 49| 45(62.9| 844 47 |08NMO37 |SHATFORD CREEK NEAR PENTICTOl 90| 80| 49| 25| 46| 52| 80/ 89] 56| 62| 81| 83| 66.7| 848
48|08NJ160 |[LEMON CREEK ABOVE SOUTH LEM 81| 65| 68 9 25| 43| 85| 84| 59| 70| 73| 8162.9| 843 48 |08NKO16 |ELK RIVER NEAR NATAL 65| 69 56| 12| 38 59| 79| 871 96| 93] 54| 65]66.6) 829
49 |08NH0O05 |[KASLO RIVER BELOW KEMP CREEW 87 65| 51| 11| 26| 47| 70| 85| 60| 80| 75| 87|62.8] 77.8 49|08HD027 |QUINSAM RIVER BELOW LOWERQ| 46| 67| 72| 76| 89| 70| 80| 72] 52| 58| 59| 51|66.3| 76.1
50|08LC0O18 |SHUSWAP RIVER AT OUTLETOFS| 96| 63| 63| 29| 21| 46| 53| 75| 65| 78| 79| 91|62.8]| 63.7 50|08ME002 |CAYOOSH CREEK NEAR LILLOOET 81 72 74| 47] 31| 60| 59| 71| 72| 78] 76| 79[ 66.2] 65.0
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Top ranked 50
stations ELF
Model has largest
Jul + Aug percent
of accurate
forecasts

A. Forecasts for water
levels better than
for discharges.
Many lake stations
included in the top
ranked 50 stations.
More interior
stations than
coastal stations
include in the top
ranked 50 stations.

BRITISH
COLUMBIA

S 2

STATION PERCENT (%) OF ELF MODEL ACCURATE FORECASTS FOR DISCHARGES STATION PERCENT (%) OF ELF MODEL ACCURATE FORECASTS FOR WATER LEVELS

RK| 1D STATION NAME JAN | res [mar] apr[mAY[Jun [ JuL [aug] sep [ oct[Nov] pec [anN]iL+AG RK| D STATION NAME JAN | res [maR] aPR]mAY[Jun [ JuL [aug] sep [ oct[nov] pec [ann[iL+aG

1{08MHO005| ALOUETTE RIVER NEAR HANEY 48] 65| 65| 47] 60 e8] 97] 92 7] ss| 47] ss|es.3] 944 1]o8MH156 [PePIN CREEK AT INTERNATIONALB] o] o o] o] 79[ 73[ 100] 100] 100[ s7[ so] 63| 69.3] 100.0

2[08NE039 [BIG SHEEP cReex NEAR ROSSLAN] 65] 38] 20] 9] 33] 62| 86| 100] 71] s8] e8] 70[s9.9] 931 2[08MH029 [sumas RiIVER NEAR HUNTINGDON 38| 50| 56| 100] 93] 46| 100 100] 11 100] 50| 41] 65.3] 1000

3Josmao01][cHEHALS RIVER NEAR HARRISON] 80] 50[ 67] 63] 29] 36| 85] 100] 80| 43] 40] 72[63.3] 923 3]osNmos4 [skaHA LAKE AT OKANAGAN FALLS | 100] 98] o8| 87] 94] 83| 98] 9] 94| 100] 100] 100[ 95.9] 983

4[08NE130 [WHATSHAN RIVER BELOW BARNE] 0] 75] 44 13] o] o] 85| 100] 22] 86| 60| 75[48.6] 923 4[0sNm143 [KALAMALKA LAKE AT VERNON PUM| 100] 100] 98] 78] 68| 92| o3[ 100] 96| 97| 100[ 100 93.7] 967

5[osHD021 [Quinsam RIVER AT ARGONAUT Bl 71] 83] 95| ss] 71[ 82| s8] 93] s3] 41 1] s1]73.2] 906 5[o7epoo1 [NaTION RIVER NEAR FORTST.JAM o] 25| 22] o] o] o 2] 100] 8o 29[ 20[ 38| 390.3] 96.2

6[08JE001 [STUART RIVER NEAR FORTST.JAM  92] 98] 91] 13] '3[ 62| 81| 99[100] 94 93] 97]77.8] 90.0 6]08HD021 [QUINSAM RIVER AT ARGONAUT B 85| 83| 97| s6] 78] 91] 95[ o7] o] 1] 69] 60[ 79.8] 959

7[08NH084 [ARROW CREEK NEAR ERICKSON | 67] 68 42] 22] 29[ s7] 88| 89 76] 68| 66| 83]64.8] 886 7[08MHO005 [ALOUETTE RIVER NEAR HANEY sa] 67| 75| ss[ e7] 70| 95| 97| 78] 66| 49| 63[71.2] 959

8[o7eD001 [NATION RIVER NEAR FORTST.JAN 0] 38[ 100 63] 7] o 77] 100] 100] 100] 90] 63]64.5] 885 8[0sEco03  [BABINE LAKE AT TOPLEY LANDING | 100] 82] 91| 38| 4o[ 70] 9o 99] 93] 100] 99[ 100] 84.1] 94.4

9{08HA002 [cowicHAN RIVER AT LAKE cowI{ 40| 57| 63 9] si] a6] 79] 97] 57 23] s6] 39[ss.7] 882 9]0snP003 [HOWELL cREEK ABOVE cABIN cREF 68| 53] 49| 13] 3s] eol 100] 89 95| 52| s7[ 82| es.s| 943
10[08ec013 [BABINE RIVER ATOUTLET OF NILK| 92] 93] 83] 16] 39[ e8| s8] s8] 93] 78] s8s| 91]77.0] 880 10[08HA009 [cowicHAN LAKE NEAR LAKE cowl{ 37| s2| 67] es] ss[ o9s| 87 95| ss| 42| ss[ 4ol e6.1] 90.8
11[08NM037[sHATFORD cReek NEAR PENTICT 92| 82[ 43| 15[ 29[ 49| sa] 91[ s7] 49 79[ s87]63.9] 87.1 11[08NK002 [ELK RIVER AT FERNIE 44] 52| 30] 36] 4o 40| 85| 96| s8] 83| e8] s1]63.2] 903
12[08NL070 [simiLkAMEEN RIVER ABOVE Goo| 75] 75 60 o] 23] 9] 8s| 89 s1| 44| 63 73[s9.2] 86.9 12[08NL076 [EWART CREEK NEAR CATHEDRALP{ 98] 87] 92| 33] so[ e6| 81] o99] 84 8] os[ 97] 81.2] 809
13[08LE108 [eAsT canoOE creek ABoVE DAM | 64| 69] 27] 13] 67[ 85| 77] 96 60| 76| 68| 69]67.5] 86.7 13[08NE039 [BIG SHEEP CREEK NEAR ROSSLAND] 68| 44| 20| 26] 47] 6o 82] o97] 54| si| 64 59| s0.7] 806
14]0smros2 [coquinALLA RIVER BELOW NEED| 58] 73] s8] 12] 32[ as| ss| 87[ 9] 22| 63] 65[s5.3] 86.1 14[08NK022 [LINE CREEK AT THE MOUTH 71] 61 82] 32] 35| so] 92[ 86| 100] o1] 77 7] 73.4] 804
15/08NG002 [BULL RIVER NEAR WARDNER 67] 70 25| 13] 51 a7] 77] 93] 71| e8| 68| 83]62.9] 851 15[08NL069  [PASAYTEN RIVER ABOVE cALCITE | 68| 75| s8] 21] ss[ 42| 81] o7] 73] 64| 54| 22| e0.5] 889
16[08NK022 [LINE CREEK AT THE MOUTH 79] 69| 73] 32] 35] s3] 82| 88[ 95| s3] 66] 75[70.6] 85.0 16]08NM083 [OKANAGAN LAKE AT KELOWNA 100] s3] se| 40| 38] 77| 80| 97[ 100] 7] 99[ 100] 83.7] ss.8
17[10aB001 [FRANCES RIVER NEAR WATSON L4 38 100] 67] 25] o[ 18[100] 70[ 67] s7] 10[ 35/46.8] 85.0 17[0818003  [NAUTLEY RIVER NEAR FORT FRASE] 75| 90| s8] 24] 67] 74| 80| 97] 96| 70] 70[ 75| 74.6] 888
18[08NE087 [DEER CREEK AT DEER PARK 75| 57] 11] 8] a1 49| 70[100] 1] 46] 56| 78[s6.9] 848 18[08NE130 [WHATSHAN RIVER BELOW BARNE] 0 50| o 13] 14] 18] 77] 100] 33] s7] 4o[ sol 41.1] sss
19]08GB014 [HORSESHOE RIVER ABOVE LOIS L 40] 70[ s8] s8] 74 70| 81| 88| as| 32] 4s[ s3|e0.7] 847 19[08NG002 [BULL RIVER NEAR WARDNER 67 73] 44] 22[ s3] s3] so[ 96| 4] 76| 79| 85 e0.6] 881
20{08HD005 [QUINSAM RIVER NEAR cAMPBELL 52| 58] 72[ 75] 76] 70[ 84| 85| as| 39| 49 as[e2.9] 844 20]osNE114 [HIDDEN CREEK NEAR THE MOUTH | 70[ 58] 36] 29 52| ss| 79| 97] 60[ 59| 6] 79[ 63.7] 87.7
21{08NJ160 [LEMON cREEK ABOVE SOUTH LEM 81| 65] 68] 9] 2s5] 43] 85| sa] so 70] 73] si[62.9] 843 21]08EC001  [BABINE RIVER AT BABINE 90| 100] 93] 24] 38| 6s] 87] s8] 8] 75| so| 87| 76.8] 874
22[08NE074 [SALMO RIVER NEAR SALMO 79] 60| 25| 11] 36] 48] 87| 81 s1| 54 62] 65[s6.4] 841 22]0osme029 [BRIDGE RIVER BELOW LAJOIE DAM 65| 74] 72[ e8] 39] 75[ 9o 84] 31[ ss| 7] 9s[701] 873
23{08NH139 [MOYIE RIVER ABOVE NOKE CREE] 89| 73] 48[ 12] 27] 39[ 91| 76] 61] 36| 64| 63[58.7] 838 23]08MG001 [cHEHALIS RIVER NEAR HARRISON | 53| 50| s6] so| 3] 36] 85| oo] 7s[ 43| so] 76[601] 873
24{08NE114 [HIDDEN CREEK NEAR THEMOUTH 68| 54| 40[ 7] 37] 49 79| 89| s1] s1| 73] 73[s8.0] 837 24]08NK030 [ELK RIVER BELOW ELKO DAM 75| 57| 61| 3s] a4 52| so[ 93] o] ss| 75| 73] 60.6] 868
25{08LG016 [PENNASK CREEK NEAR QUILCHEN] 79| 67] 46] 3] 20] 59 80| s8] 41 28] ss| 74[s47] 836 25]0smro68 [coaquinaLLA RIVER ABOVE ALEXAN 62| 67] 56| 44| o] s7[ 82 1] sa| 44| ss| 77[623] se6
26{08NL038 [SIMILKAMEEN RIVER NEAR HEDLE] 42| 53] 39] 15| 43] 51 80| 87] so] 38] 42] s5[s1.4] 835 26]0smros2 [coaquinaLLa RIVER BELOW NEEDL] 65| 65| 73] 23] 47] 4e[ 81 92| 41[ 25| s8] 71[ss1| ses
27{08Nm172[PEARSON CREEK NEARTHEMOUT o] 88| 33] 13] 7] o 77] 90| 67] 43| so] e3]477] 835 27]081B007 [NADINA LAKE NEAR NORALEE 100] 90| sa| 40| s3] 79| 84| so[ 78] e8] 78] s4] 77.3] se4
28[08NI013 [sLocan River NEAR cResceNT VA 83| 68| 46| 13| 32| s3] 68| 97| 62| 68| s8] sole16] 82.7 28{08HA001 [cHEMAINUS RIVER NEAR WESTHO| 44| 63| 67] 71| 76| 78] 84| 89| 39| 39| 61] 45| 63.6] 864
29]08NK002 [ELK RIVER AT FERNIE 42| 57| 33| 18] 32| 46| 81| 84| 84| 82| e8] s9]s9.5] 827 29(08HA016 |BINGS CREEK NEAR THEMOUTH | 52| 63| 74| 86| 96| 77] 91| 81| s2| 39| s2[ 39] 67.2] 863
30{08NGo65 [kOOTENAY RIVER AT FORT sTEEL] 71| 63| 60| 13| 29| s3] 76| 89] 70| 75| 68 64l62.1] 82.6 30{08LG008 [SPIUS CREEK NEAR CANFORD 80| 69| 82| 51| 44 5| 79| 93] 75| 65| 63| 78] 70.6] 858
31{08NG076 [MATHER CReek BELOW HOULE CH 78] 54| 39| 21| so| as| sa] 81| 6] 61] ss| 70[60.7] 823 31{08HA002 [cowIcHAN RIVER AT LAKE cowic] 35| ss| 72| s6| s1| a7] 77] es| so| 27| 61| 43 se3]| ss8
32[08HB023 [AsH RIVER BELOW MORAN CRee 42| 65| 58| s8] 54| 74| 87| 77] s2] 31| 55| 39[s8.7] 821 32[08HB022 |NILE CREEK NEAR BOWSER 62| 55| e3] e4] 76| 70] 91| 80| 45| so| se| 39| 64.0] 854
33[08NN023 [BURRELL CREEK ABOVE GLouces] 70| 70| 28] 8] 39| 27| 73] 91 37] 31| 43| 49[4s8.0] 822 33[08HD025 |WOKAS LAKE NEAR CAMPBELLRIVE 44| 59| 70[ 40| 43| 66| 75| 96| 84| 48| 47| 72[ 63| 854
3408NG077 [sT. MARY RIVER BELOW MORRIS{ 82| 55| ss| 17| 47| 36| 76| 86| 35| 70| 60| s1[se.0] 811 34]08LGo16 [PENNASK CREEK NEAR QUILCHENA] 85| 76] 54| 19| 37] 3] 80| o1] s3[ 38| 55| 75[614] 854
35[0818003 [NAUTLEY RIVER NEAR FORT FRASH 65| 83| 51| o] so| e8] 70| 91| 95| 63| 63| 67[66.3] 805 35[08MH155 [NICOMEKL RIVER AT 203 STREET L| 50| 70] 63| 9] 75| 75| 89| 81| s6| 41| 44[ 44| 638] 852
36{08HB034 [NANAIMO RIVER NEAR CAssIDY | 42| 55| se| se| 63| 65| 74| 87] 35| a7] 37] 32[s4.5] 802 36|08GE003_|ICY CREEK NEAR THE MOUTH 83| 80| 74| ao] 71| 69| 97] 73] 79| 76| 69| 77| 75.5] ss.0
37[08LB024 [FisHTRAP CREEK NEARMCLURE | 61| 67| 42| 31| 79| 74| 76| 84| 4] 72] ss| 67[66.7] 801 37[08MH168 [OR CREEK NEAR COQUITLAM so| e8] 65| 75| e2] 73] 85| 85| 52| 65| e2] e0] 67.4] 850
38[08NL076 [EWART CREEK NEAR CATHEDRALH 87| 83| 69| 4| 27| 49| 72| 88| s9| 60| 74| sale3.6] 801 38]08HD018 [ELK RIVER ABOVE cAMPBELL LAKE | 58] 68| 60] 60 65| 70| 85| 85| s2| si| ss[ 72[ 661 850
39/0smro68 [coaquinALLA RIVER ABOVE ALEXA 52| 72| 47| 36| 53] ss| so| so| 49| 37| 62| 68[s8.6] 801 39[08NL007 [SIMILKAMEEN RIVER AT PRINCETO| 56| 70| s8] 18] 58| 48| 85| 85| e1] ss| 42[ 47| s8s| ss0
40{08NH016 | DUCK CREEK NEAR WYNNDEL 87| 67| 55| 25| 30 42| 79| 81| 82| s4| so| 90[65.3] s0.0 40]10AA006 [LIARD RIVER BELOW SCURVY cREE] 0] o 88| 25| 14| 36| 100 70| 22| 43| 20[ o3[ 487] ss0
41]{08LB020 |BARRIERE RIVER ATTHEMOUTH | 64| 62| 28] 9| 31] 39| 75| 85| 48] 61| s4] 64]52.9] 80.0 41]08NM037 [SHATFORD CREEK NEAR PENTICTO] 90| 80| 49| 25| 46| s2| 80| 89| s6| 62| 81| 83| e67] 848
42{08NL007 [SIMILKAMEEN RIVER AT PRINCET] 48| 65| 56| o] 46| 38| 81| 79| ss| 44| 47| 47]s52.5] 800 42]08N1160 |LEMON CREEK ABOVE SOUTH LEM] 64| 63| 53] 16| 35| 49| 80| 89| 6o ss| 1] 73] s0.8] sas
43{08GA0gPROBERTS CREEK AT ROBERTSCRENM44] 50| 47|l %] 64 7 34| 39| 41| 36[52.5] 80.0 43]08HB02 67 64| 64h 77 B se| 39] pol 49| 649] 846
44]08LGOTY™ A E RI Ve 7 é‘l 380 45| 36/46.9] 79.8 44 oswma* oW 59| 53.3] 844
45]08HB022 [NITE CREEK NEAR BOWS 53] 54| 73] 57| 72] 65| 84| 7 1 54] 53] 30[59.6] 795 45]08NJ026 563 5 ST 84| 62.4] 83.9
46]/08LG048 |COLDWATER RIVER NEAR BROOK] 56| 71| 48] 16| 39] 39| 77| 81| 29| 35| 47| se[s03] 79.1 46]0sLE108 |EAST CANOE CREEK ABOVEDAM | 68| 75| 39| 13| 67] 79| 77] 90| 69| 65| s7] s8] 6s6| 838
47{08FB006 |ATNARKO RIVER NEAR THE MOUT| 89| 78] 67] 7] 24| s8] 66| 92| 62] 62 66| 67]61.8] 79.0 47]osHFo04 |TsITIKA RIVER BELOW CATHERINE| 63| 67] 60| 58] 73| 71| 79| 89| 57| s3| 64| 64| 67.1] 837
48{08NL004 |ASHNOLA RIVER NEAR KEREMEOS| 46| 54| 39] 4] 29| sa| 75| 83| 66 63| 55| 68[55.4] 79.0 48]08NH139 |MOVYIE RIVER ABOVE NOKE CREEK | 89| 63| 52| 8] so| sa| 9] 71| s6| 36| 72[ 7] 621 836
49{08NN003 |WEST KETTLE RIVER ATWESTBRID] 44| 50| 13| 15| s51] 36| 68| 89| 46| 48| s9| 4s|a0.a] 787 49]08Gc007 |THEODOSIA RIVER BELOW OLSEN | 69| 63| 54| 39| 54| 63| 86| 81] 45| 62| 61| 68| 632] 835
50{08NH007 [LARDEAU RIVER AT MARBLEHEAD | 93] 67| 42| 7] 25| 57| 62| 95| sa] 81| 71| s3]62.2] 786 50{08NKO16 |ELK RIVER NEAR NATAL 65| 69] 56| 12| 38| so| 79| 87] 96| 93] 54| 65| ec6] 829
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NUMBERS OF STATIONS WITH ACCURATE FORECASTS >=50 TO 90%

FORECASTS OF DISCHARGE

FORECASTS OF WATER LEVEL

Month [>=90% [>=80% [>=70% |>=60% |>=50% |>=90% |>=80% |>=70% |>=60% |>=50%
JAN 18 55 124 198| 282 23 64 123| 213 306
FEB 11 50 116 214 318 16 41 116 242 356
MAR 7 20 50 109] 219 11 24 64 153| 253

4

SEP 18 36 67| 145 246 19 50 90| 165 280
OCT 3 16 69| 142 215 10 32 78| 175| 267
NOV 10 26 76| 166 278 12 31 87| 195 319
DEC 12 49 108| 206| 277 14 52| 126 213 309
ANN 0 0 6 78[ 301 2 6 23 143[ 338

A. July and August are the two months that
there are the largest numbers of stations that
the ELF Model has large percents (>=50 to
90%) of accurate forecasts.

B. April and May are the two months that there
are the least numbers of stations that the ELF
Model has large percents (>=50 to 90%) of
accurate forecasts.

C. Other months are in between.

- BRITISH
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10. Forecasts of rise

2.5

ELF MODEL 30-DAY LOW STREAMFLOW FORECAST FOR
ANSEDAGAN CREEK NEAR NEW AIYANSH (08DB013)- DISCHARGE

Observed —«—

—> Forecast

1.5 \

DAILY AVERAGE DISCHARGE (m3/s)

——QOBS

—— QFOR_MAX
QFOR_AVE

——QFOR_MIN
100% MAD
50% MAD
20% MAD

-==10% MAD

| ===15% MAD

2% MAD
===1% MAD

Forecast updated at:
14:35 Mon 2022-10-31

V \ f\\/
05 4+ -~~~ I N N Y A ]H\'_‘h————____'
N ‘
0 :::::::::#:::::--------:::::' :::::::::k:::--------:::::::
2022-08-31 2022-09-10 2022-09-20  2022-09-30 2022-10-10 2022-10-20

YYYY-MM-DD

DAILY AVERAGE WATER LEVEL (m)

580

575

570

565

560

555

550

545

ELF MODEL 30-DAY LOW STREAMFLOW FORECAST FOR
DUNCAN RESERVOIR AT DUNCAN DAM (08NH127) (REGULATED) - WATER LEVEL

Observed —<—|

— Forecast

—HOBS
——HFOR_MAX
HFOR_AVE

2023-05-28

2023-06-07

2023

-06-17

2023-06-27

——HFOR_MIN
100% MAL
50% MAL
20% MAL
=== 10% MAL
=== 5% MAL
2% MAL
=== 1% MAL

Forecast updated at:
16:31 Thu 2023-07-27

2023-07-07 2023

-07-17

YYYY-MM-DD

The ELF Model is run all year round using 30 day observed flow data (discharges and/or water levels) to produce forecasts
for the next 30 days regardless the flow is rising or dropping. These forecasts of rise are for information only and are not
recommended for management purposes because the ELF Model is not developed for forecasting rises and because the

model has no meteorological data input.
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ELF MODEL 30-DAY LOW STREAMFLOW FORECAST FOR ELF MODEL 30-DAY LOW STREAMFLOW FORECAST FOR
NICOLA RIVER AT OUTLET OF NICOLA LAKE (08LG065) - DISCHARGE NICOLA RIVER AT OUTLET OF NICOLA LAKE (08LG065) - WATER LEVEL

6 Observed —«——> Forecast 1.5 Observed —«—+—>- Forecast

1Y
_ s 1\ A | ——QoBS g W T T ——HOBS
= ——QFOR_MAX = \ ——HFOR_MAX
£ QFOR_AVE S R ak HFOR_AVE
i 5 - v
9 4 A ——QFOR_MIN o = HFOR_MIN

i

< 100% MAD = \ ‘ _— 100% MAL
2 50% MAD s 12 N N — 1 50% MAL
c 3 \ 2 N\ 20% MAD i ~¥ B il 20% MAL
9 / ===10% MAD g 11 A\X === 10% MAL
& - --= 5% MAD > --- 5% MAL
= 2 X — S - 2% MAD > ! 2% MAL
2 —_— e === 1% MAD < 1 - === 1% MAL
o 2= e e S
[a]

l = 09 el s males i i S —— —————————
_________________________________________________________ Forecast updated at: Forecast updated at:
--------------------------------------------------------- 10:23 Fri 2022-10-28 e e P e O S R S R L r e B (0 B2

0 qqqqqqq ﬂl- PPPPPPPPPPPPPPPPPP il- PPPPPPPPPPPPPPPPP 08 TN R T Y Y N S S S S S S O S N T

2022-08-29  2022-09-08 2022-09-18 2022-09-28  2022-10-08  2022-10-18 YYYY-MM-DD 2022-08-29  2022-09-08  2022-09-18 2022-09-28 2022-10-08  2022-10-18 YYYY-MM-DD

The regulated flow stations are not removed from the list of modeled stations. As such, the ELF Modal also produce
forecasts for the regulated stations and sometimes the forecasts are also accurate as long as the operation of the regulating
facilities is consistent during the period of the model’s input data and the period of forecasting. These forecasts are also for
information only and are not recommended for management purpose either because the forecast accuracy is uncertain.
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Background

British Columbia Drought and

BrRITISH Water Scarcity Response Plan
COLUMBIA

fater and Resource Stewardship
on behalf of the Inter-Agency Drought Working Group.

If 30 data, overdetermined: f =y =ax+b
n

R% = Z[.vl — (%0 a1, 820, @y )]

i=1

a(R%) )
=0,i=1ton
daq;

Solve overdetermined
system exp ress equ.

S 2

BRITISH
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-----------_____V_--—" Recharge

Definition of Low Flow

YY)

Rainfall

W

Groundwater

BROWNS RIVER NEAR COURTENAY (08HBO2

Data noises

20220521 20220531 20620 2020630 2020710
IE CREEK AT KILOMETRE 368 ALASKA HIGHWAY (10CD004) - LOG DISCHARGE

. Non-linear logarithmic flow
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Data issues & 12-step
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Products of ELF Model
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12.Summary and conclusions

Basic equations

Q(t) = Qpe™
In(Q) = —at +In(Q,)

/ Conclusion: \

The ELF Model can
produce accurate
low flow forecast
when streamflow

I| I| || .| I| I' II || l| I| -
AN HE MAR wn Qe ave ) se oa wov oic A

Evaluation of ELF M
forecast accuracy

w

conditions fulfill
the fundamental
assumption and

Qhe basic equation/

coumsia River Forecast Centre



THANK YOU!

Charles .Luo@gov.bc.ca

The Extrapolating Logarithmic Flow (ELF) Model
- BRITI
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corumBia River Forecast Centre
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