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(1 P ERBERE R HIEVSI, el 210008;

oK H A2

2 VEAAMBEI G, BT 210036)

) 3 2 25 €0 3l A A Bl /s XA TR 6 i PR R AR v I 2 6F, SRAD SCS J5 2 (Soil Conservation Service

Equation) 3 )z 5 60 35 HATHARS el 3 i A= HEAT THAF., SRR R (v SR R B AR, I SR I M 22 i B AR
HZEFRARK, T B R A ) O R R AR o SRS ) ok IR 5 R v SEARA5H S R MSCS (modified
SCS equation) ZTr e, XARFEMATHESR., S5 R BISEAR KUE, AR . T REDRFE O L oh LR %
BURER, AREGIA SCS R PR ARARIA, IR i i (7 S S e B BRI 22505 7 A T iR S e 4t
THIIHTHI MSCS J7 R 2 3 38 B ) ROBE AR v S — N R R

FKHEE:  SCS; MSCS; k2% RS s
HESES: TVI2

BT IR FE AR TR R, = FEIX K 3 2 ™
g, EREMA PSS IX 2 —. Hir, BiE
SR TR S, =R DX K U O S AR I B
Bive TAE H R Ea Pk DA R ARG R 9K ) 1) i 1 7K
5 ST RS 1 R T 500 =0 P DXL s A 2 R
oo R AR AR L K BRI IR S B K ER
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TSR FLAE 3 102 BOR TS R vh 45 30 B i i
W, FSCS/= A Xt ak e K X B R« AR U4 LI
et oAt itk B S O A% 1R R R A B O A AR
K ZES, JeH =X AR, )2 50
T2, AL EE T FRGE ORI A RAS B 1) iz
BEATRIS: o ASSCHE - rh R Bt 1 S 56 st 0 26 (0, 1
e b R A el A2 3 ) DX R 7 U R SE S 73 A, R
JEATSCSTTRE R N AT JR B, gk — 2 e ) Ji A5
R BE Al 2 MO AT 1B 1E J5 3RS IIMSCS T e o 53 4
ARSI IR o AT 56 T e X R 2 R
0, J3 A1 D P )RS SR AR R R B, JE R
MSCSTT I ZH 5, T — K EMARR

S QLR

HI&4E
1 #Rl5F%E
1.1 SCS ARERRESAR
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Z S B I R S PR RE K = S e KRR K E 2 AR
&, HEMRIZELEE, W TR E R 7
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A, P ESbadiKE, ST ERAFIKE, Q A
i, RAMEKR. BT () ke, R
W (P= 1) 5, .

o (P=L) (P>1,) (2)

P_I +S
Al L RECRRKE R IEL, R
= AS

la

(3

A, A BUE 0.2, AU 0.25, MR 3K SCAAEAR
A, —MHUE 0.15 ~ 0.40, 3% KFKE S 5115
GERPIRDL. KR RE GRS K, 21
MALERESH, MBI A . S T 5
5, SAHMH HAL A ISR CN (curve number), Hf
P ECE R T1) CN ALY 100, TibuiEEReK aIoR K

OF4H: PEBEABERATEIRIIE (ZCX2-XB2-07-02). ERBAREEEI FIH (30870410) Fl =k THEASHE N RZEIH % ).
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HUIHI A CN{E A 0, SERR -3 CN {H—Mh 40 DL
CN {H AN
N = 25400 @
254+9
A, S AL mm.

T T . 45 R AR IR N IB L T AR 30 R
£, SCSIHHE TN 1185 A B CHIDIL 4 Fh 145
IKSCRAL, SR . B: AR, @b, kg,
R AE K RIS oL 1, U miE e, Mt
MARBURMG; B, HEBIEN, 6 LK EATE
BN, BEHREBIER, HEHE-BOIDEErEL; C
X, BIBEBFBAL, JUHACAERN)Z, b3 DX,
iR, HysiEvE s, LR A E, R
A VAR T U a1 e e L N (VA S =TI 7 L Lt
Hk, WKEEF i 320 414 BTARC  (antecedent
runoff condition), HFZUWAIKFEFT =i, SCSHIE X% [
Wi 5 RIGMKEE, ¥ARCHH: ARC I BT541,
ARCII — 74, ARC III #iifKmZ A, JL 3 Fhk
7, HAPARC I FIARC IIT FICNAE n AR #5 ARC 1T fJICN
(R T Ay R Bl SR,

1.2 HRXEBMHER

OIS RS = 2 T N =y U R W R 1 R
PUzEor ], R AL, WRFEZ. AEEE. LEY
K, HiTFHIERARKR, Wik aEak, SRR
IR O 2 T AR o AN [ R DXy R g X
AN, &l (600mBL R s HAY, BIEE TR RS
GERAFERS : 2Emril (600 ~1000m) Huafs,
PR, ARG, W E ROk FEEX Sl (1000m
PLED #idy, MOk =X, AR = Rhal AR
DIk s g Lo 3, N, AR RE
ik, 1 BETF R B A K 3R 1 IR ) T
AR E 0, 1992 4EGE it A3#k G 0.08 hm?, %I
2010 4, iZ B ABHHB AL 0.05 hm®s iZH K90
KBTHAGE 2030 km?, 4 LR TR 83.8%,
e, DL R TR EIE 72.9%. RE AT
SN, MRS RA TR B REE R G, HRT
IK G R E, AHFRATTI W0 2R M AL 7= b o AR X
IR g R AR M T Y5 G ] AR AR AN e 2 . TG
TFHRARAS P IX 5 7K R P A AT, /K b 2 55 T
e NS B S R A R BN
e, ARG G| L. E R Bk
TRERR A LI A T =R E R oKL S, iR
240 m, 31°3.53' N, 110°40.55 E, BHKVLTHRZ
4km. ZulH 2002 4 LORIES T A RS AT,

Ik MR A ] B W 7 9 5 U IR /N DX 6 1 K
i
1.3 PXiRIE

RS R 3% 6 MRUE/NX, ARERSA :
Fl: Bt EMZEAEA =1 F2. Bk ReE
YIREAT B s F3: JERE [l 46 i 2k U1 S A A4
F4: [Frrshduiss s pis (kA2 60 cmizo);
F5: BrRSRRHORAT; F6: WrfsEfE kel ikt
BOARP RO A REREE T, WS e,
JEHOARE L (R D, TEEEMEmAZNL, T30
~50 cm. F/DNXHAR 5 m x 9.06 m=45.30m?, I
h 2506 NXTAL K P TR BR T, AN/ XA BT H
IK IR K . 7E AR B K I I S A5 /NX = A g e
B . ASCEIUE 2004—2007 45 H KR
37 R IRE AT v b

F1 L DBENRAR (ko) SRt

Table 1 Particle composition and texture of experimental soil

+2 (em) 2~005mm 0.05~0.002mm <0.002mm 35k
0~5 316.9 = 24.0

433.6+21.1 249.6 £ 10.6 g+

5~20 303.8+£24.7  437.9+243 2583+ 6.9 -t

1.4 RS

AR AT e . AR, R 05
TEFISIE SOERE, TH S T AR [ i /e A [ B
SRR ARSI (antecedent rainfall condition, ARC)
ZPE R ICNAEL, 7 58 € M AR el 3 B CNE IR i s 4
&, BRSNS PR Ferh SRS L .

2 FER5HMh

2.1 SCS ARHEBEERESTNEREMN LR
FRAE R 5 50, g, M AR SR A
i HE K S, #e LKA C, BRI
BEAAETT CIT2E) CNfEl 821, FHARYE KB FTRT 5 K
IR KERT CARC), AR IR HT 5 KRR S
T 13mmAy [ 25, AT 13 ~28mm Ay 1125, 4
mr T 28 mmi Iy TIT 28, M4 3 AR AL4 A FCNIE
s o KN, w1 RCNE N 66, 11T 2ECNE N
92, fRASCSH R /NX (F1) AFRPEWELT
MR R, JERMSLIARE (Qu) HilHE M
Az E (Q) MIZEHQLM AN CHX 2D BT
PO FH T35 00 P i R 52 3 /K S P K
JOF RS b 22 4 2 1 — I R SR A A AR, b i K S
AT/, DT JRE G ) 53 B e Wi = i o Ao )+
Yoo SRR, WWEER SRR R ZEZ N



5 6 3 R

BT SCS BRI S 58 0 MRS el S T A2 3t 1 v 32 M 52 1005

100% LA b (3% 20, o8 R Se g5 B A TR «
XTHTAR S0, AT I, 435Kk A 0158, 0.25S87 0.3S
RS, AR EAEA, RTRE, EA—
— 2%,

KAz EGE, FASCSHE (X (2), P-0.2S

>0) FEAT S ANE S, SR 5 B R I R AR AN S
f§ (CN,) H5ERIRMGMCNMEIAT I, 4R E
37 IKBETH 6 IXFEFRIRCN , SCNZEE AT 0~4 2
i), 30 AN I ZMENT 5 ~29, HEARZER (B D,

* 2 IRIE SCS ARITERGHIRMEMIEERZRE SR EMERETNER LR
Table 2 Rainfall runoffs calculated by SCS method and by real-measured

RG> AN K Gty SEMN AR AEXS M 2 RS S VAR SEIAR I AEXS M 2
(mm) (mm) (%) (mm) (mm) (%)
2004111 0.00 2.60 100.00 2006118 0.00 1.55 100.00
2004222 0.00 0.93 100.00 200626 0.00 1.72 100.00
2004430 0.00 0.93 100.00 2006421 0.00 2.47 100.00
2004512 0.00 1.46 100.00 2006624 12.39 8.43 -46.98
2004530 1.16 1.55 25.16 2006627 0.00 7.8 100.00
200463 29.38 6.89 -326.42 200671 4.39 1.72 -155.23
2004612 13.27 6.40 -107.34 200675 1.65 1.81 8.84
2004921 3.50 5.96 4128 200681 8.85 755 -17.22
2004927 17.84 2.74 -551.09 200699 23.17 6.00 -286.17
2004101 0.00 0.40 100.00 2006930 1.88 3.53 46.74
2005311 0.00 2.03 100.00 20061127 0.00 1.06 100.00
2005321 0.00 1.41 100.00 2007214 0.00 1.32 100.00
2005489 0.31 3.62 91.44 2007402 0.00 2.16 100.00
2005505 0.00 0.66 100.00 2007417 0.02 2.69 99.26
2005530 0.00 0.49 100.00 2007514 11.27 2.21 -409.95
2005630 2.30 4.81 52.18 2007525 0.78 3.62 78.45
200583 1.85 353 4759 2007531 24.73 11.83 -109.04
2005917 0.00 0.71 100.00 2007914 13.28 3.58 -270.95
20051021 1.94 3.49 44 41
100 1 xON @CN, | 100 KA, MM R HNEIAKER, B CN, =
ZS: o n o dn 4 3(5) 0.0037 P>~ 0.800 7 P +98.50 (r=0.99). n/Jl, SCS
5 g *e® $* . KT o515 V4 AICN 2 M 3R A M 5
01 . . MR ¢ R RN SRR 5. TSR T R B3 A3 ICN
70 - ¢ N . o 70 ) R IR 2 A R BT NS B AG 5, (HA3
65 MM N BSOS NN M L 65 N
60 4 Vs 7N L 60 < ¢ CNm m CN
55 \. . . . L o 55 . CN,, - - F 95
2003/6/28 2004/4/23  2005/2/17 2005/12/14 2006/10/10  2007/8/6  2008/6/1
LI/ 71/ . * -85
. CN
B 1 SEMCN,, S5&ERCNITE * r75
Fig.1 CN, calculated by SCS equation from measured data L 6s 5
and CN from handbook
T T T T 55
HE A O, CNEIRFERIINT 5 RFK R B Yo

(ARC). KIEME (P) X RIATILR (K 2, K 3).
g R, S e RS I CN L, 5 ARCHEA B L 1)

B 2 LMCN,, 5ERCNGHI 5 RIEMEARCEXARTERE
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Fig.2 Antecedent rainfall condition, curve number calculated by SCS

equation fr<(CNy, asured data and that from handbook

® CNm m CN
100 - . , - 100
= - +
95 | o N, o.mzzio 2581037X 98.502| o
90| @ mmm =0. L o
>y & «
g 854 ) F
z ok E mEnm 8
(@) 4 L
80 ®, 0
75 | L 75
70 | Do L7
65| MEEEEEEE EE L W n L &
60 - oo L 6
°
55 ° L 55
50 T T T T T i)

0 20 40 60 80 100 120
3 EMICN, 5EERCNSKEHE (P) BIXRE
Fig. 3 Relation diagram between real-measured CN,y,

handbook CN and rainfall

2.2 MSCS AREXEEZGLFMMFERERITE

H B9 Rz

h T KRR T FESRAF I S 40 IRSCS T fE S 5 X
ll, AN SRAS (1) 1t 26 2 B0 e KRR K B 25050 )
FRICHCN™ IS, ZIERFRA NS = 25400/ CN” -
254, CN’ [R5 7 FERTICN” =axP?+ bxP + ¢, Y
mREITEARL N : Q' =(P-0.2xS)/(P+0.8xS"). X}
JRSCS 7 FE S HUE IE (1 FLfili I 74 )2 58 €0 - 338 (1) 39
BT (modified soil conservation service method,
MSCS).

FIRVFEIRTFFL /NX IP-CN J FECN” = 0.003 7
P?-0.800 7P +98.502 X 37 YK A [RICN L HEAT 155,
PR ICN 5 CN,, AT EoA,  TLr 36 IR & %
HAT 0~+3 ZI0], 6 0 0, 19 A +1, 7K +2,
2UCH £3 (4, PR W2 N 1.79%, BIReT

100 0
95 4 & 5
90 \ #CN’ ® CN, 10
HS 15
80 \ 20
75 s 25
70 ﬁ.’ 30
65 ., 35
60 4 L 40
55 * L 45
- 50 50 ZE
g - n 505
40 1 ] 60
35 am 65
10 L 70
25 i 75
20 4 L B0
15 - ] g5
10 20
51 a5
0 ; : . . . 100
0 20 40 60 80 100 120
P (mm)

B4 STMCN,SHECN' BYLEER
Fig.4 CN,, calculated by SCS method and CN’ calculated by

empirical model

O D AR R & . 320 F MSCS T
XF/NDX 37 URBE R S T AR AT U5, SRAFIE IR
PR S SE AR E ) A& B (K5, sy
i T 0~1.5mm, FHXWZEZHESMT 20% LK.
32 RBEMVF AR R S S A R ZE ) 1 mm LA
T, KT 1mm 24 5% 2006 4E 6 J1 26 H BT )2
SRS, A 4.40 mm.

——Q

—— Qm

Q' (mm)
Qm (mm)

M (1~37)
(1~37)

5 MSCS IHE SRR 844 R0 RE
Fig. 5 Rainfall runoffs of real-measured and calculated by MSCS method

MBER 5 2 S HCN R nARQ’ w51
KR Z M R R KA, VR SRAS 4 it 4 S HCN°
L5 S SRAFIICN W (B2 TR 13 I 2240k 1.79%,  H
AR IR . R RETHE IR CNT SH0THE 4%
S AR 228 T 18% HIFI 3L 24 W, AR
W) 65%, FHXHRZEAE 19% ~36% 21814 5, 7K
Bie W U S 3 10 AR I S 0 A 1) A R e 22 R T
36%, NI R B r AR 22 =ik 187%, BRI
T TIRASCSTi . AR B, % & %1 16 mm
IMSCS /7 H S UER R IA 88.46%; (HFEN &AL T 16
mmi, TS SR R (R 3).

3 itit

SCSJ7 2 A ST AE K 7K SC S 43 B Fi 4 5
IR b RPY R S TR, AR
I LE AT SEBR R K i 5 B KR K 2 LUAR S, HLf
S T A R A By ORI R W A Y )
TRENBH (CND Fabstk R, =0 X P e s
WERE T, TR, TERRKE AR, TEAB
(EE) ZRam, DRI SERRIE A2 RECRAK. WF9T
FWIBL, 2 I 20 em b2 IIFERKEIC 28
mm, (AR IE 20 em 2RI E R, 32
mm, MR 50 ecmiF 2 K R
ANt 70 ~ 80 mme. PAItL, Y Y R R KK R,
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PEBEAE BRI, IR E B S R

®3 MSCS ARRITHEHESHMETLIXR

Table 3 Relation between MSCS calculation accuracy and rainfall

b P (mm) 2= (%) T2 (%) FEYTERVS HEE (%)
CN’-CN,, 5~16 0.52 ~4.77 1.85 11 -
=16 0.52 ~ 9.60 1.77 26 -
ESAN 0.52 ~9.60 1.79 37 -
Q' -Qun 5~16 18.62 ~ 187.79 56.89 11 9
=16 3.57 ~ 60.36 15.86 26 88
St 3.57~187.79 28.06 37 65

e MEGIEIR S ZENCT 18% YR IR A R IR IR 43 Ee o

e BRI — MO N T B T, BT T B
HEIC AR A B ] LUl XA A B,
ANFEHLFIK; TR SCS T R I R HEA AR L
WK T RESCSH R~ AEMMBE N /A T
Hegc AR m A By XA A A SR, By AT
B N S5 B R AR IR GEvE oy B, 1T SCS 5 R 7E B L 1)
N P 2 B A T SRR Y, YR TAE 24T
TFFUN B3 R 4050 R0 6 o — 0 X B dh i 90% LA
b, RO 74%, H20RER G, S
HFEE Xk, SR, W2 TR 90% 24, X
B8 1 AR B ERR P 4 R R A B K IR Re R I o AT
W, HAHERH 28 AR SR LA CNFRb A R,
FI FH SCS 5 & HEAT HH [) R JE (90 398 11 4% 38 v B335 22 1ok
Ko KA HICN A 2 T AIMSCS 5

I8 FRE R s, JUIRCNT (H g Bk S
B, AT EATSCS Ty FE P CNE A SEANE ) i, $L
R 5 AP ENT RIS (R 4); MW E
w1 16 mmiy, THESRAFEUF IR, 26 BRI
H 3 NIRRT, BT 3 RN Lk
FIAIG,  FT IR KO MR K SO g ma il K. L 2006
E6 H 26 HBERTAE], HATIHEW X 66.0 mm. 6
W - S K ST MSCSTHR 2 e B AT 16
mmi R, TR RS B R E (R 3D,

MSCS S 75X 48t Bl i e 4 [l /N X 22 4R 3 4 i
MEh Rgevt it B, XA SCS Jr BT IE IR g
Ho REZINEILAVFZ AL Z AL, A0 T ] )RR
(3R J2 R AR IR (0 T ST AR — N IR R
A Rk B R O .

R4 RIE 37 HEMBIALRL B LIFMHERER CN - P XER

Table 4 Models of CN’ and P of 6 plots established from observed data of 37 rainfall events

ANESE) AN CN’- P X&#A r
Fl PR AR 1 =R CN’=0.003 7P*- 0.800 7P + 98.502 0.99
F2 O e 4 M RS P 25 CN’ =0.003 7P*- 0.832 3P + 99.676 0.99
F3 IR T B AL A e KA B CN’=0.003 5P?- 0.843 8P +99.098 0.98
F4 JIFE e ] 145 25 s B VB CN’” =0.003 8P*- 0.805 3P + 95.692 0.97
F5 B 65 el B CN’=0.003 7P*- 0.728 5P + 95.977 0.97
F6 BB N - ek CN’ =0.005 4P~ 0.855 4P + 98.469 0.98
4 £Ep F 16 mm i}, MSCS Ji R vH 50K B e v

(1)K H SCS J7 P i3 E ALY CN e Fabr
PR R 0B 21X ¥ J2 58 0 3 Ml I 1T A2 RS A1
KA SCET JG ISk, THRRE R R .

(2) HT CN' {2 WA HER LA MSCS TH 3R
RIS BEE S LML S HG, LN ER

(3) MSCS 75 B Ak -V J= 2 (0 - i e g i 42
WM G307, REZ LTV 2 A2 A4,
E6F - B )RR (17 2 L 3 M AR 1) - S AT 88 e —
MR, AR — PRI ASut.

S
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Parameters Calibration of SCS Method for Calculation of Surface Rainfall Runoff

from Slope Citrus Land with Thin Layer of Sandy Loam Purple Soil

XIA Li-zhong', LI Yun-dong', MALi',

YANG Lin-zhang', ZHANG Xiang-zhi

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 The Environment Monitoring Center of Jiangsu Province, Nanjing 210036, China)

Abstract:

Long-term rainfall runoff plot experiment were carried out at slope citrus land of thin layer of purple soil in the three Gorges

Region from 2002, and natural rainfall and surface runoff of each plots at each rainfall event were observed. Surface runoff of 37 rainfall events (2004

—2007) of each plots were calculated by SCS method and MSCS method (modified SCS method), and MSCS calculation was proved more feasible

for assessing surface runoff by the observation, SCS method, however, should be modified. The curve number calculated by rainfall runoff and SCS

equation were greatly different from that listed in the handbook of USDA, but were quadratic correlated with rainfall volume. MSCS method, with the

CN’ deduced by the quadratic model could calculate surface rainfall runoff at rainfall event with higher accuracy, especially when the rainfall volume

surpasses 16 mm. MSCS, an empirical model originated from plot observation, is more feasible for surface runoff calculation compared with the

original SCS method.

Key words:

SCS, MSCS, Slope citrus land with thin layer of purple soil, Rainfall runoff calculation



