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Elow’ duration curve applications
Extending shoert perod data records anad
filling missing data peints

Predicting flow and water guality timerseres data
el Ungatged sites
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(Searcy, 1963)

_,..”......_._r. AR AT IIRN

#?f;r

3
iy iy

AT A

et
indie AR

WL,
WAL ARy
AL Kot
ML e N

SRR

,;,;,,_._.,,,,,..
e, ;E.
b ;.,._.,.__“,.,HH__,..,H”E_...:,E;”

CLdity :
_,,,,_,_,_#H_.u.u.ﬂ,;, sy

AR
Rk AR PO

WAL iy

Ay ,,.__,__._.,,_,.____,_,,,,.__,._q_ﬁ“

AR A
AR .....,,.,_._;

. ARy
.\ VAR ,;E,ﬁ

1
RAALRLLLREN
.\. .:._._.___.__.,_h,,,,. U

0

RS
BT

_h‘.._____,;,; by

| Yy
AR

| Ny

L
Y

iy

h VLY

iy BN,

PR T
SRR Ly

W

K LTI,
-ﬂJ.. I.-J
SRR, v,

TR

Y
R R
\.__m_ R ._“,.,,,. )

#

TR

AT M

LAY b
#._h..,: _,_:.,_._u,,:; ,,.m .}ﬁ.,,
LAY
TR
Ry
A o
R R
W ,,,,_:.;,,,,;ﬁﬁ”ﬁ il
._._,__,.__,_..,____.,_____,_._,__,_._._,....____. Y N
A o -
,,,,,,_,,._._,,,,E._f.,,,f_,:{:,:._

AN UL LN
__,;,_,,,,ﬁ_c,,,,;z;”,,,.E,,,,._..,.._.

:.._} ._,__,...__,__,_._,__,._
SRR
OO AR

Wik g WAL

AR
_,,,,..n;,,,,,,:_.s Y
! A
T ﬁﬁ_ﬁﬁ _,.,.;__._:_,_,_
TN
Wi ,,,,,,f_,,_,_:;,,,,_,._,.,m,ﬂ.
iy RN
KAy

H..:.._.._ WAL b

YRR
R

Kl WRERRN
____,_.__I ._,__,._N

i
*y

ERE S ot

AR
“,,.E;_._._w

el te mmd

AR i

i
AR

s i sowmrhorn AMisafasippd Basing sperosima ey abifosm

L L

L
BLARLTTERRY

MR L

Frroaaisce A1 —iGegs o i




Infermation content In flew: duratien curves (after

Searcy, 1963)

10-0 e T
I

K EXPLAMATION
b

Bogua Chitte mear Tyler 1twn

Bowwie Creek mear Hallicskberg

Homochiflo River af Eddicelomn

Leal River mear Coiline

Cobkahaoy Cresk al Mize

-J__..-'"
/,""'
EI B TR

Strong River ol D"la

1

I=1

-
.

/

7
L

i

i
v
7/ ]
/

/lf
|

CUBIC FEET PER SECOND PER SUUARE MILE

—
s
- __I f—— ——— ——— Y "'-\-._____-‘-‘-“-
&
i- f
S S I S | 5 N N S N A ~ | I !
= 553295 5 5 §§gss3: 3 3 ;:3¢3835 38

T PERCEWT 0F TIME INDICATED DISCHARGE WAS EJUALED CR EXCEEDED

FIGURE 1Z2.—Flow-duaration curves for seclected Alisgis=ippi streams, 19309—£85.



Prediction of flew duratien curve (EDC) and

streamfiow.

Step 1. Develop regional regression eguations (@ to Qgg) fior
Wwatersheds inthe Appalachian, Ridge and Valley, and
Pledmont physiegraphic previnces

Step 2. Predict EDC for gauged and ungauged sites ofi the Mid-
Atlantic region

Step 3. Convert FDC to streamiiew: time series data
Step 4. liest FDC methed's predictive: perfermance

Step 5. Compare EDC and HSPE




Regionalization appreaches: Mid-Atlantic Region
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[on curve, percentile flows
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Map of the study watershed showing gauged and ungauged sites

Legend
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FDC prediction and streamilow: conversion tool

w. CONSTRUCTION OF FLOW DURATION CURVE (Piedmont)
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Comparisons of observed percentile flows and percentile flows predicted by
HSPF and RFDC methods For Site 9, 13, and 22
(FDC predicts only the magnitude component of streamflow)

Observed percentile flows (I/sec/km?)
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Comparison of observed mean monthly streamflow vs. mean monthly
streamflow simulated by RFDC and HSPF for three gauged sites
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Coemparisens of ebserved hydroegraph and hydregraphs predicted! by
IHSPE and REDC methods, for the Robinsen Site: (Site 1.3)

RFDC Predicted (Rapidan Time Sequence)
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Comparison of observed hydrographs and HSPF and RFDC
predicted hydrographs for the Ruckersville evaluation sites (Site 22)

RFDC Predicted (Rapidan Time Sequence)
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Comparisons of ebserved streamilow: and streamfilow: predicted by
IHSPE fior the penod between (01/01/1980 through 12/31/1990)

Destination Site Source Site Model Calibration
R2 N-S
Daily (monthly) Daily (monthly)

Site 9-Rapidan River 0.65 (0.80) 0.65 (0.76)

Model Evaluation

Site 13-Robinson River  Site 9 0.68 (0.66) 0.66 (0.55)
Site 22-Ruckersville Site 9 0.68 (0.64) 0.78 (0.74)

Sequence adjusted-HSPF
Site 13- Robinson Site 13 0.92 (0.97) 0.89 (0.91)
Site 22-Ruckersville Site 22 0.95 (0.99) 0.93 (0.92)




Comparisens of ehbserved streamiflow and streamfliow: predicted by,
REDC for the peried between (01/01/1980 threughs 12/31/1990)

Destination Site

Source Site

Model Calibration

Site 9-Rapidan River

Site 13-Robhinson River
Site 22-Ruckersville

Sequence adjusted-HSPF
Site 13- Rohinson
Site 22-Ruckersville

Site 9

Site 9

Site 9

Site 13
Site 22

R? N-S
Daily (monthly) Daily (monthly)
0.96 (1.0) 0.92 (0.95)

Model Evaluation

0.93 (0.98) 0.93 (0.95)
0.80 (0.95) 0.76 (0.91)

0.93 (0.99) 0.93 (0.95)
0.95 (0.99) 0.94 (0.97)




Comparison of HSPF and RFDC simulated streamflow for 22 ungauged sites and 3 gauged sites of
the Rapidan Watershed

Site 25
Site 24
Site 23

Site 21
Site 20
Site 19
Site 18
Site 17
Site 16
Site 15
Site 14

Site 12
Site 11
Site 10

Site 08
Site 07
Site 06
Site 05
Site 04
Site 03
Site 02
Site 01

RZ

0.59 (0.78)
0.58 (0.78)
0.53 (0.75)

0.59 (0.78)
0.57 (0.78)
0.57 (0.77)
0.57 (0.78)
0.58 (0.78)
0.58 (0.78)
0.59 (0.78)
0.58 (0.78)

0.59 (0.78)
0.59 (0.78)
0.58 (0.78)

0.58 (0.78)
0.58 (0.78)
0.58 (0.78)
0.56 (0.78)
0.57 (0.78)
0.53 (0.78)
0.58 (0.78)
0.51 (0.78)

N-S

0.53 (0.65)
0.51 (0.64)
0.52 (0.68)

0.51 (0.64)
0.54 (0.65)
0.47 (0.68)
0.53 (0.65)
0.54 (0.66)
0.52 (0.65)
0.52 (0.66)
0.49 (0.65)

0.47 (0.73)
0.51 (0.72)
0.52 (0.72)

0.47 (0.72)
0.47 (0.71)
0.48 (0.71)
0.50 (0.65)
0.47 (0.70)
0.34 (0.61)
0.45 (0.65)
0.31 (0.64)

HSPF Simulated versus RFDC Simulated Streamflow

RMSE

0.017
0.017
0.022

0.017
0.018
0.019
0.018
0.017
0.017
0.017
0.017

0.017
0.016
0.016

0.017
0.017
0.017
0.017
0.017
0.017
0.018
0.017




Future Research

Separation of streamiiow magnitude and Sequence Compenents
n \Which varablesi andl parameters, are related ter magnitude:r?

Which varables and parameters are: related to time Sequence?

Can| streamileow: prediction: be Improved through impreved magnitude
prediction?.

Can| streamiiow: prediction be Improved through Impreved sequence
prediction?

Extend| the REDC method to predicting nutrient, sediment, and pathegen
concentration and load duration cUrves




Other Applications: Prediction ofi totall suspended solids using the REDC
method

Rapidan River
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Conclusion

EDC only captures the magnitude component of streamiiow: (FDC
has noe time sequence)

Time seguence Is ebtained from a nearby gauged site (ne magnitude
IS required)

REDC methed had higher predictive performance tham IHSPE

REDC can lbe usefiul to imprevingl rainfall-runefi medels

Regienalizationimethods are suitable for FDC prediction; hence: flew
magnitude

Predicting magnitude and time: SegUEence CompPoneNts; of streamiiow,
together is a major weakness of ranfall-runeii medels (e.g., HSPE)

Predicting magnitude and time segquence components: of streamilow

separately: makes REDC highly: suitable for predictions ofi uUngauged
pasins




Questions
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