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'i.- The Natural Resources Conservation Service curve number equation (Eqg.1) estimates runoff

. volume based on precipitation depth and watershed-averaged storage, and an initial abstraction S \/n—ZZ =1(Qoys — Q)°

Use a root-finding algorithm that reads as input a watershed file along with == (4)

: : \ : . . S _ - "
“1 ratio, A. This study compares two methods used to calibrate the storage parameter in this equation | additional input parameters (rainfall threshold, A value), and returns a ’ \/H_ 7 211 (Qop; — Q)2 . ‘ o
under varying values of 4. The primary purpose of this study Is to examine the role of A4 on the : median Curve Number value across all the rainfall-runoff observations v '
“goodness-of-fit” between model estimates and actual observations. The two methods used are 1) where P exceeds the rainfall threshold in that watershed by solvingfor 5 (Yo, _}j}___l(iﬂi_i)__ £

' least-squares, and 2) median method. This study uses an Agricultural Research Service rainfall-
runoff database (USDA 2019) of approximately 12,700 individual storm events drawn from 31
watersheds in 11 locations across the United States.

each individual storage(S) in Eg.1(Rallison and Cronshey 1979; SCS
1985).

Y-Axis (Q)

Repeat for all watershed events while changing 4 values(0.05 and 0.20)

- Calculate S./S, for both calibration methods and values of 4 to identify
: which method and A value performs best.
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METHODS Figure 1. Se/Sy formula and example graph.
. ldentify the 31 watershed files being used for observation. The 31 watersheds are in 11 locations FINDINGS APPLICATIONS
~ across the United States and are provided by USDA. Each file contains hundreds of rainfall-runoff 1020 1=005 11 i -
. - . . . - Least-Squares Method (Numer ical Optimization Programi1) Least-Squares Method (Numer ical Optimzation Program(1) An accurate curve number(CN) Callbrathn IS
events (specific numbers appear in Table 1 below). With every event in the files there Is a date, total Median CN Method (NEH Program)(2) Median CN Method [NEH Program)(2) ¥ . .
= R Watershed Name Watershed CN[1)  CN(2)  Se/Sy(1) s=/Sy(2) Watershed Name  Watershed  CN{1)  CNj2)  Se/%yil) SefSy(2) |mp0rtant because the CN Is used to estimate
- - preCIpItatlon depth measurement, and total runoff depth measurement. arizona 45001 W-I 83.4 807 0555 0761  @izona 45001 W-| 76.4 679 060 0714 discharaes which are used for hvdroloaic and -
xizona _ _ 0.537 _ arizona 45002 W-I B0.3 745 0.552 0.601
= | Gurtocaton | Waeshed Peiodor | wmerl | aact Squares Method (Numerical Optimization T ——— Al _ ooy .. :
" — Area (ha) ~ Record Observations 9 P georgia 74002 W-TB 58.8 661 0108 123  geongd 74002 W-TE 400 380 hydraulic designs. Bridges, dams, and drainage —
P PrO ram) georgia 74003 W-TN 60.2 68.4 0.114 1.33  geogi 74003 W-THN 221 234 . . ———
- safford, AZ(1) 210| 1939-1969 31 110 9 _ _ | georzim 74004 W-TO 62.5 583 0118 115 £=0Em 74004 W10 pro pipes/culverts are examples of hydrologic and
daho 68001 W-1 56.2 663 0.123 1.21 ano ) : : 3 g
g :a:mj,ﬁii jg:— :::213:: 2? 12:: 'cl;he relevqnt eguat_lon (IS pl‘ccz)gl)de(.i l?y”the N?ftural Resources e £ 8003 W3 1 s 08 12 Eeho 56003 - 900 23 hydraulic designs. S
- ' onservation Service (NR rainfall-runo — 2L e [ | | B T e T e
- Tifton, GA(1) 33400 1971-1980 10 297 equation(l\/lockus 1949 SCS 1975) shown below: i;.::;'s ?iﬂ“ﬂi :EM E‘;;? Eﬂ uﬂri ”fiz :::Iwa giﬁgiﬁa jﬂ:g 331? . -~ - R - v — - -
4 : owWa - . : _ 0.844 owWa 71003 W-3 414 40.7 - —_
- - Tifton, GA(2) 1.570| 1970-1980 11 441 : e - ;ﬂimi '?;f i: HE 115 n::;ﬂ Enﬂnzw-z E;.: ‘;;1 - CONCLUS'ONS/ RESU LTS T
- — nebraska W-3 78.9 86 0.686 1.05 n = ) - - - - il ;
WS Titen, 6AQ) 159 1968-1980 13 552 Q= (P-4S) | (1) nebrasks w-s 717 72 ogss 11 nebresk ws 90 532 Results show that the calibrated storage for -
- nebraska W-8 70.2 f2.3 0.851 1.22 n = - : : o od L
. Reynalds. 1D(1) 23400/ 1963-1981 19 785 P+ (1_ A)S nebraska W-11 65.6 691 0794 0950 nebraska LTI 2 “individual runoff events vary, that calibrated
= . . : - . i - . new mexico 47001 W-I 722 133 0860 1.39 MEW M EICo - -
D =S o TiChes)ePs precipitation (in inches) and Sis e oen | e e e s storage differs depending on the calibration
’ eynolds, , _ X g - - new mexico _ _ _ _ new mMexico - : : — S
- storage (in inches). P is the 24-hour rainfall depth. Curve ohic | s 0733 0747 ohio 26001102 s13 380 _of-
B e e e e A —— method used, and that goodness-of-fitis both
onticello. (L1 4| 952 number (CN) an are related by Eq.2. ohic 2o L2 qos osi Lo fEs 26015110 558 472 function of the calibration method and A.
Monticello, IL(2) 18.4 1949-1981 33 344 Noe o 42011 Y ©0 721 070 22 E: Ay - —— Goodness-of-fit measured by standard error IS o
e T CN = = (2) emen gmewe | oaoom7oooue amoemn gwawrge oo oo almost universally stronger when using the least-
Treynor, 1A{2) 433 1964-1986 23 666 s+ 10 virginia 13008 B.C. 63 6 74.7 0,134 162 virginia 13008 B.C. 47.8 55.5 E.l:? 1.33 -Squares Callbratlon method TWO Values Of Z were |
Treynor, IA(3) 33.5| 1964-1986 23 762 . i i Ll T = E=as SIOERL e enE e - —
Use a Numerical Optimization program to explore the virginia P A N L R = explored, (0.05 and 0.20) with 0.05 producing e
Hastings, NE(1) 195/ 1940-1962| 2 rainfall-runoff S values. This program finds a storage(S) .. better goodness-of-fit in 8 out of 31 Instances -
ue that allows for th lest “Z” culated in EQ.3 Table 2. Curve number and Standard  Table 3. Curve number and Standarc using least-squares method and 6 out of 31 S~ -
Hastings, NE(2) 166) 1939-1967 | 29 sz A Al QWS JOL NS Salles ST S et Error (S./S,) values corresponding to Error (S./S,) values corresponding to [, J . . ' b
. 4 = _instances using median method.
Hastings. NE(3) 544 1938-1967 30 293 Zn: 5 2=0.20. A=0.05. .| p-a BN
= Z=>(Q,. -Q) . : - e
obs, i | 3 — _ : T e i and, =T
Hastings. NE(4 1410 1939-1967 | 29 303 i=1 (3) Tables 2&3. Red values indicate the lower S_/S, calculation corresponding to the 4 - - -
g (4) _ _ e/ Yy ; . _—
value. The circled values in the A=0.05 chart were the only calculation where the , REFERENCES ——,
ﬁ:‘:I.EJ?;JErquE’: 99.6| 1939-1969 31 175 QObSl IS the Observed runOff from preCIpItatlon event, I, and medlan approach was better than the IeaSt_Squares approach Mockus, V. 1949. Estimate of total (and peak rates of) surface runoff for individual storms: Exhibit A. '

- study.

Table 1. Research watersheds used in this

Q. are the modeled runoff for this same event.

Vary A values (0.05 and 0.2) to assess differences in the
goodness-of-fit with changing A.
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