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WAL T34 SCS YA By R R R 5 5 1 IS o) 1320 m, “UREBOAIRIR A RFEEZ R, & T3+

BRI RIS, R IR SRR . PR RS AT
TEREmMIRAR, FULRE] T BRUE R BR Hu &P
SCS H1 5| NFERI 5 EAE IE R4y H5 1=0.2 F1 1=0.05 B
SCS BEAYFEAT XL, S5 RK B SCS-y 7732 B HIAS FE 5
w, B2 MEERCERA —e M. BET, S SCERAE
KH SCS WA BE=5 R P MU 98 L B R 0 B 3556 72 3t
S, YSZELREIR 6T CN AT A IX 2 NS TR 2 .
gr b, ARSCTE o 2 FE I R R AE RO AN 5] 76 B e X 7= Y
oM, SRANLES S Hyk—BENLARMR (Random Forest,
RF) 5 SCS HAIBTH G, B —MalESHA—
SCS-RF, %455 B4 T AR AN 7] 1) 4 W ARFALE [ B %6 5 HH AR IR
R T A5 P2 S 8 ON A A, AL T SR g il
T&, N SCS KRR FH T8 + I i 8 X P I s it —
ohoHT i) JEL B

1 #R57E

W5 X#ts
EZHE (WSD Jfr Tl E B RTEAX, &
£ 110°08'~111°12", Jbf 37°32'~37°34", iR 1 000~

1.1

FEBRAEXE—RIX, W8N, TR, =,
KR E . F RIS T 5 W & 510.2 mm,
5—9 H (D TN E 419.6 mm, (HEREWNEK
80.6%, WA IR RWKZ, F VW9 C, 24T
BIKIHZE R 1700 mm, LM 150~170 d, 24P
IR 15.2 mmo N T 0 M Jo/K L OREFE S /N3
TR, ERE S KEAHRL, Wi —E, B AR AL
) [R) 25 6F LRI /N e d— S 38 VA R M 329, 2R Vg Fl
W VA N E FVAIBI T . F1E7E (WS2) il
LAY R BN 544.2 mm, T2 B4 79 & 390.6 mm,
LAY RRIR 28.8 mm, STEARGIRH, HHE I
TR 77 IO EARIRAS, AR B (5 T AR
58%, KEWARIIEAE SR BB RET. @ E
1 (WS3) k2 F-F % W EN 544.1 mm, I
FEME 391.0 mm, ZAPIERIE 13.1 mm, JREFTS
FIEVGTIR H AR EAFAL . FRIRAN 1956 TP AT+
CELIR TR R B 2545 e, VA ERAEAEE BRI . HuIE . i
R PR S, JABRTH RS R 78.3%. ISR I AT
FoK AR ERAFE L LE 1,

F 1 REHMREKNERR TR AER
Table 1 Geography characteristics and land use of catchments
o Fi L Soi i
Tl - T . Z;%iiﬂ F Land ;s;( 7K 4R35 7 Soil and water conservation measures
Catcllil)ment Area/km’ Alvere}og/e Length/km Agricultural \;&I/’;iste KT BB ibin ol it
slope/7o 0, H 0, H 0, 0,
land/% hillside/% Bench terrace/% Ridge/% Afforestation/% Other/%
WSl 9.10 2.70 5.90 60.55 36.55 13.19 7.18 4435 5.73
WS2 0.21 12.60 0.75 58.00 42.00 — — — —
WS3 0.19 11.90 0.78 65.20 34.80 7.70 45.20 5.10 20.30
1.2 HEkiE 1.3.1 SCS AR

5T SCS-RF BEAY (1738 F 1, JEH Bk 3 /M
WSO B RN -0 PR, R A O SR e B Sl k), Rt
BYfERHAT T = MH A, AT K, RA WS1 R
1 1955—1970 4L 124 HIRFEMN-RR TR WS2 Jids
1957—1970 3% 106 37k % M -2 00 55Kk WS3 ik 1956
—1970 4L 77 SHIRPEM ARG R . WST AR VA 15
BERA T HERN 5E TR AR A R A, WS2 A WS3 it dsi
FAAS 56 4 M AEAE M AR S BE N o A2 A 250 40 )
THE RGN E AT ANE P,y Il T, “FHkE
PSR T+ 30 min [ RU SR 5o 25 4 Y RRAEAH -

1.3 WRAZX

TR L5 P T 7K A3 A0 N A X 7 A R S
TS AEAS R ) T e S BOUE T 5T, B A oK AR
FE it 0T 7 IR 4D 52 e AR T AR A [R] PR 7K 9 R v 3 A o)
FERE I, B2 S vl Rt SCS-RF AR AL AT 2 A
W E MRS BRI, S8R e R RF Hik
i B W ARG P2 A S 5 FEAE N . WS2 FIT WS3 TR
B AR SEAEARUT 5 EE e, ST H S B E R, o
WA TR PR T S 50052 . WS 1 AT WS3 N THIARAS ],
EIR AT AR, S E S HEE R, om
TR R BRGNS 0 RE

SCS #AAFE—AKETFH AR (X (1) ) 24
EAEE (X Q) ik 3) ) .

P=I+F+R QD)
F__R 2)
s P-I,

1=18 3)

A P ORNIRBEN &, mm; [, ARG HEE, mm; F
NI BB E, AEH, mm; R RERE,
mm; S NRIERKEKEES], mm; 1 AP,
A (D~ ) \BEFEARIFER @ -
R::(P—JSY’
P-AS+S
R=0, P<AS
T SRR, AMETHUE, K5I
MR RE CN, HHAXN:
N= 25 400
254+S
12 F SCS AL IIAT I 75 2 2 € 4 CN Al 4, AL
KH RF SRS R %08 2 40
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A EE, B MRN8 B,
X1 46 I 2k H B 4R 3k AT B AL H A Rl B Bootstrap
sampling H BIHFE, AR 2 MNGEHE 74, +
EE5WIEI GBI RO S FEA RN —2, RF HEMH
FETEAR G EAR RN Z . AR5, WNBH&ES
T A LG 58 0 JE8 1A D R SRR 1 R e, AR R o0 vk
T PRS2 B M, EVI SR T 4R 1)
fitth FEEALRIER, XRIUIGRH — AN EE ) AR, T R
FE, RF BETGEIREMEEES “BEPL” M,
FEAR PR T AR, R R FAH L PR 4E A
NN, GIFRE ) IR, MR, RA TS
FEE ISR A B i A A R
1.3.3 A A4 SCS-RF A2A!

JUAE R ALY SR AN I B B AR ME, RIEH T X
FERURE AL, M (PR (GB/T 28592-2012)

BRI AERN 4, AIRIA /R R KRR 4
ALY, I HLS I 80%6 1V 4 W 42 It 5 2H I 45 4
FTIIZ5 SCS-RF #iAL, Fel R Bt 2i e i 5, YIZRsEA
IOUFSE I LA R A B W R B -

ASCK S P R RS R bR PR & P ATHARY
WM& P, DIl Ty SPIIBRRNGEEE T o Lo fENBHEEA
HRIER, BSECN M AR R, SE5MHEhX 2
HHUERFL, CN BUETEEIBE A 1~100, AHUE TG &S
90.01~0.30. FEATIEBYYIZRI, @i ik DA /N iR
ZE AR HER E S R SO TR SR, M AL T3
WIETNFFEAFI, SHpE2 KA, BT Iseishs
SRR . IR PE N & NMEEE N, @i 3)
A SCS-RF #!, HitH AN IS CN M4, Rk
TR SN SCS BT, #fE A
FERNVRHIE NSk B E S5 . BARRFE LA 1.

e R e R i
i; et [ v ) [0 |
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e o [ b

H vesiesim | [t H

___________

H BRAF
Bootstrap sampling

I A5 Y
Calibration model

PR

Validation model

B 1 3hA 54 SCS-RF #AAZ A
Fig.1  Flow chart of dynamic parameters Soil Conservation Service- Random Forest (SCS-RF) model

1.3.4 ARAIRHIEAR

T Al B AR Y AL O, e B DL TR PR FE b o A5
BT . Al TR 2% (Root Mean Square
Error, RMSE) . #9421 5%t NSE (Nash-Sutcliffe
Efficiency) FsZi{g4r JtE KT PR ZERRE (n)
PERBRL PPN Fa b5 o Horh RMSE #4238 0. NSE jik %
BT 1 o 8, BB L . NSE iF &
X6 :

N

2
NSE—1_;(R0bX_RSiM)f—1 (RMSEJZ— ( ! ]2
B 1 i
Z(Rabs_ﬁobs)f SD n’+1
i=1
(6)
/\EP
n’:RE/[DSE_ )

N Rops WLMARFIE, mm; R, NS2I42 75
{6, mm; Ry, NHELZERIE, mm; N NEWIH KRS
WH, i R ZE NI, SD AREE. 2H X
BR[22], LA n F1 NSE 4845 0 6l (00 DFAN 45 R 5 Hbr
W3 2.

®2 RERSHETNIRE

Table 2 Model goodness of fit evaluation criteria

S A
Perfgfmﬂ;;fgriating i NSE
= Very good =22 =0.90

K1F Good [1.2,2.2) [0.80,0.90)

5% Acceptable [0.7,1.2) [0.65,0.80)
AN $E5% Unsatisfactory <0.7 <0.65

o N SEIME AR F PR K TSP IR IR B NSE AT R R4
Note: n, is the time that the variation of the measured value is greater than
the mean error; NSE: Nash-Sutcliffe Efficiency.

2 HREWH

2.1 SCS-RF REISHITHLER
2.1.1 BHGHESR

SCS-RF AL P, P, T 1 F Ly 3% S5 JA R4S AE X6
BRI LEEEEBIES S, MR A, B3R
TR 390 P S A T S T TR 20 2 B i DI A, 5 7 ik
AR E S . X WST. WS2 Al WS3 &t 7 i i
I I1Z5 SCS-RF FEAY , 15 381 56 11F 45 37 Y B N9 ok o2 ) 2 50
A X 0], W 2 Frs. CN A A BIEUE 2045 [X Al 76 A
IS BAAE R 25, B ON s, WS1 HEEE
R, TEA XA LLE 5] WS2 o CN B 7047 i Fl
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e/, HAE 60 BLE; WS3 o ON HUEE S WST AL,
FLHUA 50 DL E AR &S AT 87%. WST H A [ EUE S
FIEN, HRE R ES G WS2 | 4 BUE 6 F &
K, HAE0.08 LA E; WS3 /1 A EYEFl L H A& 2 M
BN, HA 79%1 A /8T 0.08, 5 WS2 MLk, =&MW
ABUAVEEIAAAE RS, AT /KRG G A B B
AN, 5 WSHAHEL, ZFAAAERSE, RIFEEAT R B AT 52
T, BEEEFR, A AT 0.04~0.10 XA T WSI
B0 29%.

5040 50 60 70 80 90 100
CN
a. fRIR IR HCN
a. Curve Number (CN)
B 2 SCS-RF HA e E AHIMEH A
Fig.2 Distribution of parameter value for SCS-RF model in
validation
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b. Initial abstraction ratio 4

WP ZREE RIS IEER 72 I S HOHAT 40 i, Wil 3 Fr
TN, STk ON ME/INF AR, AR AT S A
B KT i, X WS1 R A 7E 0.05 18 2 KF T
81T Shapiro-Wilk f s, J9IER5A0 .

FHENVE BRI AARE, Frifie s 8A
[ XTT4E G (WS1. WS3), H: CN At
AL, BT K 7R WST A ON i shFE ek, WS
AT 70~90 P CN Eb WS3 1811 53%, WSI1 #1 CN
B AR . A FIAETE AR MR IR SRR R R, T
FUKH WS1 o 2 BUE 5k, WST AT 0.06~0.12
PR A HE WS3 3900 133%, WS1 Al WS3 A%/~ Fhnite
4 0.2.

A TE K AR R it v B A BB S (WS2.
WS3) U0 HT, ARIGELRI WS2 [ CN B2 I,
WS2 #1472 F 70~90 A CN E WS3 141 144%, CN Ht
HAWER 2 AEER RS A AL, WS2 4
5 88.7%M1 2 /NT 0.2; WS3 1 1 75%HI %A T
0.02~0.08, VAHRIR WS3 A I shFE AN,

B b PRV ER X SR A AR, MR ST RS, Hb
TAKAIAK, SCS BEALE A F 3 LIX M=t &, HIkfE
X IR T KB . O T P
WA 0.1, FEAFHROR 2 s 2 e A X A 4
W EREP X RR AN X T SRR T,
G ABUE 0.01. PAEAFFERIH A BUEI/NT 02, X5A
SCRSE HORER A ABUE /N T 0.2 I —3, (B EWF RS
B SIS RRIBRG —ISE, AREARIEA RIS R f HE
IEAR 2GS KRS R T T S,
TORBENEEE . PR, 2PN NS, R
TR B K BE I HA ), B 4 X/ INRTIER ) IR BE A e
AL E T A2 FEEEM SR EES .

2021 4
i Median g 55 -~ P4 Median
100  9{fiMean value « ¥J{t Mean value
90 ° 74 {HOutlier 0.20)
80 0.15
2 70 ‘
© 60 5 . = 0.10! -
50 i =
40 0.05
30 1 1 1 0 1 1 1
WS1 WS2 WS3 WS1 WS2 WS3
VI 4 5 Catchment ID Vit = Catchment ID
a. fEii £ HCN b. YHRAL

a. Curve Number (CN) b. Initial abstraction ratio /

B 3 SCS-RF #A A4t R
Fig.3  Statistical results of SCS-RF model parameters

2.1.2 AH N Fa ) SRR X £

s AL T RXCNAEZE KX L, RN
BT, BRI, DU RANE.
WHERY], st R AR AE T, BLP AL AR
FIBENRHES = PR RN EDIPC ., AR
WHFR L RS BiREs e — 80 Bt G FAR RMERCRH) P
A Lo FERTRAIESS 5 S HOEAT 8. 3R 3 WA, fE R
PEZKF 0.01 I, 3 ANitsskh P 5 CN BRI R K,
CN BE# P HIHGIZETR /N, EHR AR K R . WS
TP LREMK, 2IMKKR. WS2HCN 5 L &
FHR, FIFEREISMARKR. WS3 L M1 B K,
EHEREMHRRK R,

*3 HAREWMEHESSHER RBEXS
Table 3 Pearson correlation analysis of typical rainfall
characteristics and parameters

SH wsl wSs2 WS3
Ttems g 2 CN 2 CN )
P 0.634%  0342%F  0735% 0062 -0.725%  0.149

I3 0.024 -0.102 -0.261**  -0.006 -0.050 0.538**

e PR R FENEKCT Y 0.01 IR AHK . POIENE, L0249 30 min [#
PSR, T

Note: ** indicates a significant correlation at the significance level of 0.01. P is
rainfall, and I3 is rainfall intensity in 30 min, same as below.

W 4a fiis, WSLH P AF 0~20 mm, H Lo~ T
0~0.8 mm/h I, CN HUETEHE N 52.89~93.06, H 82%
#) CN BUE KT 65, 2 HUETEH N 0.03~0.13, A 84%H]
A BUEATF 0.05~0.15; P AT 20~40 mm, H. Ly /T 0~
0.8 mm/h Bf, CN HUETEFE N 30.07~73.62, H 82%[1]
CN HUE KT 40, 2 BUETERI M 0.05~0.13, 3547 T 0.05~
0.15 XIHW, A 68%MANENT 0.05~0.10. 41 4b
FiR, WS2 41 P AT 0~20 mm, H. /T 0~30 mm/h
I, CN BUETEE N 69.86~96.58, 5 94%MH CN HU{H A
T 80, A BUETEEN 0.09~0.23, H 84%MH 1 BUE /T
0.10~0.20; P AT 20~40 mm, H L /+T 0~30 mm/h
I, CN BUETEHEIN 57.76~85.11, A 71%F#) CN B/
T 60~80, ABUETEHE N 0.09~0.21, 5 86%M A BUEA
T 0.10~0.20. WK 4¢c Frx, WS3 # P4 0~20 mm,
H Ly AT 0~30 mm/h i, CN BUETE K 48.75~86.26,
A 81%H) CN BUE KT 60, A BUEIEREIAN 0.03~0.10, H
91%M) A BUE AT 0.04~0.10; P /T 20~40 mm, H Iy,
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T 0~30 mm/h B, CN HUETEH K 36.51~72.96,
78%H CN HUE KT 5052 BUETEE 5 0.05~0.10, FH 50%
B A BUEA T 0.06~0.10. AT WL, ARG BEHE e R AL
FERNARFAIE P A Lo ANFL, 2B IS H0 CN F 4 RAES)EAS
. FHAFEERNEEX R 2 SHEUETER, iR
W AR A 555 .

c. WS3

e A Bl 3 NMERHGE, WO ESEN L MR RS
R GO RURSHEON P AT T _ERBGY S.

Note: Red balls: points depending on the three variables; Blue balls: projection
pf points over the plane composed of I3p and CN or A axis; Green balls:
projection of points over the plane composed of P and CN or 4 axis.

B 4 SCS-RF A Akt b5 A M fEe) X 4
Fig.4 Relationship between SCS-RF model parameters and
rainfall characteristics

2.2 SCS B SHLAMEER

NS H SCS-RF BRI ERAEANAL SCS
RIEATHEAMMHETIR T, K RF Bk M0l SCS fAY
SRR T NIGUE SCS-RF AU )38 FH P A AR UL 24
R, EHRESHCE T IEMR SCS #4815 SCS-RF #
Bt 4T %P . BT NEH-4 ( National Engineering
Handbook chapter 4) F #2124 CN K& R Hin 3£ E
A /NI A5 I 2R B0 A L T B e B VA R IX UK S5k
AR 53R E A E, KUk A NEH-4 HEFE
B/ 3% LSM (Least-Squares Method) ™z #E 2%
CN. M4 S % B -2 I 0 R ) LSM H & ik &
# CN, Zm&Er P LLANH TR AR RS2, AN 25 R %
MY B AHZ IR L 2, CN BURHE e E, Ak
FEm IR AE ;s A4 KA brdE{E 0.2 A SCS AL
HERTF WS1. WS2. WS3 ) CN 7373 4 72.26. 77.54.

66.82, WS2 [fJ CN K, WS3 [ CN /. AfEYS
SCS-RF AL [X 73, 'R 3Cfrik SCS 5  R /R ] LSM
i E Z KR ) SCS BiA,
2.3 1REGEHLEMEER

fE 3 AN 4 JEH SCS-RF F1 SCS A5 AL it AT
PR, BSUF BV AE K W] SCS-RF Bk 3
R0, T SCS HE AL B 9 AN AT 12 32 9 53l » 48 ] SCS-RF
BRI BEAT /N VA5 AR DL A e, d It R A, AT
ff ] SCS-RF R AFE 3% 1 Fr i VA B X /N i 38077 i A
W T IT 1 o ZRa & MR IR KVRAN 78 45 R, SCS-RF
BERUAHEL T SCS BB W] B mI 3R 15 R 47 AR O, il
H RF Bk S 50BN & 8 . W0 IE SRR AR 45
LK 4. SCS-RF HEALFN SCS HEAILGIF4E NSE 404
0.84 F1-8.65.

F4 BREIEERBEITMER
Table 4 Evaluation results of model simulation in the validation
of each catchments

SRR WSl WS2 WS3
Criteria ~ SCS-RF~ SCS  SCS-RF  SCS  SCS-RF  SCS
n, 1.67 -0.75 1.58 -0.40 139 -0.69
NSE 0.86 1448 085 -1.80 0.82 -9.67

%% Rating  RIF  AWER BRI AR R AWER

SCS-RF 15 B I 25 45 5 s A 0L 25 SR A 35008 21 )R 4F
G, BRI R AR RS B AHBL, KB SCS-RF
BABGMZAERE, AGBALTNE, X2Z2mT RF
HOE R B A L 2 S SR B AR, (1A
R MRS B4R TF . SCS BAIrp IR A L8 T, T S [%
PR EXT R IR s, (HiX s 5N A RMaEHR S
T HEMBEN-FRAR, FNEHEREN-ZRER,
T B — S RO A BRI Al ¢ R 127, SCS AR AR 5 Sz
ERIT ST HE ALK G iHE, AR A &K
B, FHsEmBEsEEArsmmgsR. XA
SCS-RF 5 A 0] A5 2 2 ey A AUURG B8 A kb X ()3 I P,
REYIRAERL, AR SRR B R IE 45 & 75— g, IRE
DRI, G, £ HA AN [R] B R 2% 1o AR I ek 38 R
LR IR BN AR 4, SRR S H A — e 1
PR EALE], IR SCS-RF HEAT 7= i B SO 25 R
B R T SCS #i AL,

B uE S S MR A 5 AR IRIR R L &l 5 B,
SCS-RF &A1 SCS 1 #4 ft) RMSE 437514 1.06 F1 6.64.
SCS HERIBL AR IR T A K S50 B /NT- SCS-RF #
A, BOUEEE 77.0%(1) SCS AAMEFUME /N FsLlifE . KA
SCS AR INLE AR HRAR, 1K 2 T AN A I K B 34
KHF—SHE. &%, B/ P X CN A EiwEAE
PO, i s e o 3 - B DX B W /N, WS, WS2,
WS3 H1 P>25.4 mm B 5 R FAE 7 0 30 36.5%
24.3%- 27.3%. HIX, A Gi—HH 0.2, FESCS B
P<I, (B R A, BEAEA 61 37BN o P~ A4
S5 0 I I B8 56%, 1T SCS-RF AR 4E 15k F
0, S35 BRI FFEA VLA 77 AR 1R 22, 1A SCS
BB 55 SIE 22 00 R 1) 2 B R R
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Runoff simulation of small watershed in loess hilly region using dynamic
parameter SCS-RF model

Zhao Xuehua, Zhang Lijuan, Zhu Xueping
(College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Rainfall and runoff events are two important parameters in the natural hydrological cycle. The rainfall also
dominates the formation of runoff in many influence factors. In recent years, various human activities, such as the construction
of projects for water conservancy, as well as conservation projects for soil sources, have posed a great impact on the soil
infiltration and topography of basin, which further affected the evolution of surface runoff. Heavy rain and runoff can cause a
series of natural disasters, such as water erosion and flood damage. Sediment loss from construction sites and soil erosion has
become a serious source of water pollution in the loess hilly and gully area. The rapid situation can deeply deteriorate the water
and soil resources, further to threaten the safety of flood control. Fortunately, Soil Conservation Service (SCS) model can be
used to evaluate the impact of rainfall on runoff yield. The improved model was established to consider the impact of other
rainfall characteristics in the supposed conditions and internal structure with the parameter calibration. However, the accuracy
of runoff simulation depends mainly on the selection of model parameters, particularly on the regional characteristics of
parameters. In this study, a dynamic parameter SCS-Random Forest (RF) model was constructed, according to the dataset from
307 times rainfall runoff in Wangjiagou basin and its sub basins in flood season. The rainfall characteristics were taken as
splitting attributes of a decision tree, while the RF was used to determine the Curve Number (CN) and initial abstraction ratio
in the model parameters. Various parameters were be calibrated, according to the rainfall characteristics of a same rainfall, and
then compared with the SCS model without parameter improvement. The results showed that the Root Mean Square Error
(RMSE) of SCS-RF model and SCS model were 1.06 and 6.64, while the Nash-Sutcliffe Efficiency (NSE) were 0.84 and
—8.65, respectively. Moreover, the SCS-RF model achieved an excellent performance in each basin, where the simulation
effect of SCS-RF model was better than that of SCS model. The SCS-RF model also considered the influence of rainfall
characteristics on runoff yield. The process of parameter calibration was simplified, thereby to enhance the universality of the
model. The different treatment in the basin made the distribution of parameters significantly different from others. There was
small fluctuation for the CN in Yangdaogou basin, and the initial abstraction ratio in the Chacaizhugou basin. The initial
abstraction ratios were less than the standard value of 0.2, after the control of soil erosion. The distributions of CN were
approximate, comparing with the two basins that were comprehensively treated but with different areas. Specifically, there was
a large area fluctuation for the CN and initial abstraction ratio in the Wangjiagou basin, where the CN in Wangjiagou basin
was larger than that of Chacaizhugou basin. The compared area was similar, where the Yangdaogou basin did not be treated,
while the Chacaizhugou basin was treated. The initial abstraction ratio was small in the basin of Chacaizhugou, but fluctuated
greatly in Yangdaogou basin, whereas, the CN fluctuation was small in Yangdaogou basin. It infers that the distribution of
initial abstraction ratio was similar. There was a negative correlation between CN and rainfall P in each basin. The data
distribution of parameters and rainfall characteristics (P, rainfall intensity in 30 min /30) had a relatively obvious concentration
area. The rainfall-runoff simulation can provide a theoretical basis for the conservation planning of soil and water, as well as
the management of water resources.

Keywords: models; runoff; SCS-RF; runoff simulation; dynamic parameters; loess region



