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A Study to Define USLE P Factor from Field Survey in the Four Major Watersheds
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Abstract

Universal soil loss equation (USLE) had been employed to estimate potential soil loss since it was developed from the statewide data measured and
collected in the United States. The equation had an origin in average annual soil loss estimation though, it was modified or improved to provide better
opportunities of soil loss estimation outside the United States. The equation has five factors, most studies modifying them to adapt regional status were
focused on rainfall erosivity factor and cover management factor. While the conservation practice factor (USLE P factor) is to represent distinct features
in agricultural fields, it is challenging to find studies regarding the factor improvements. Moreover, the factor is typically defined using slopes. The factor
defining approach was suggested in the study, the approach is a step-by-step method allowing USLE P factor definition with given condition. The
minimum condition is slope and field location to provide an opportunity for using in any GIS software and to reflect regionally distinct features. If
watershed location, slope, crop type, and mulching type on furrows are given, detailed definition of the factors are possible. The approach was developed
from field survey in South-Korea, it is expected to be used for potential soil loss using USLE in South-Korea.
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A EekgAlo] watsta ek

WSROI B A PAISHE DAL Q1A 5 el el
(Conservation practice factor; USLE P factor)+= #AAFo] of
722 o] 2 2 9 ke o whet L gho] AAE =S
T4 =Hojlet 19780 ¥E7HE “Predicting rainfall erosion
losses. A Guide to Conservation Planning’ o] w2 7 2}%]
of A& Hef el T A T oA, Al
A 5o & wReto] 7 e of de B RIS
Aotsttt (Wischmeier and Smith, 1978). =FUjo| A= &
AE B4R 7HXE ¢1gstaL Haslr] 9fa 2012 79 &
TR Alex2)2 W FH AlYt2] Als20)2 H#7g
wel “EEo| Y4 W Rkl ek TAPE AYSHch
(Ministry of Environment, 2012). 33 1Al+= EoFQ] 4]
AL A HBEGFa54l ol 7IRESE o v] 2 Apd i &
AP E A5 ek ool ufe} ghe EoF 4
Aol HEEGFETAE ARSsto] EATEE 4
A5} 9l (Park et al., 2010; Park et al., 2014).

AR QIR 534 74} (contouring), F3LA1 T A
l} (contour strip cropping), 52l Tt X| 3 3} w4, A
ZR AR O] 2= ATE F7F7| laiA] ARSI oA
1240] ZAfo 2 IS o] A5 (up and downhill
culture) o] ot QRGBS 71202 74] 2 phalo] up2
Eokg o] U Lehilis Rahgigolck 71428 ae
7Y, S d A, Bllek FaLA73 %) (terracing)
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HEZAIS S5t 4rliy Q20| BEHRIOIX} AbY o1

SOl Yo, e, B, AF 5o 2710] FYUSIL B . & &
ARATRS: $1alA] A& o 2] SF U AR AAIE B
th= o] olgrhs ¥ etk B gu » 1 ETHEXIS
U= 8T 84 F SR o AZITh SEAITE HFo] 9o HAZAIE g BATEAE AL 98] 4t7t
© B ARSI A o2 A ofshr] flsl AA=E o8- o i E:AFS AAsHeh e v e dd B
3}l Qlth (Park et al., 2010). T3+ AA| AAIE=7F ofbd 4% 21x]e] 0 g7 1A x]odol Y w oF Lt ajobH T 7w

A= g F3l Qlolwl AAEE Agalel o AAAS B gaig il AR gl Ao, 5 fole
HeRIAHE Ak itk o= HEEFFAT A4 A B2 bl vy} =0 0lals 9ol U] ARR] AANE LA
Al 224& 18fskA] ekelr] witel ekt fAIRRS ot o] 7hitE A& SHEAl s =] o] R ARl
st7]ofl= RHAIR o] EAYSHA| k. =3 AA A= A AAsHAT. 24T JA) 9o AR, Ed] =R
O AAtFT} T AFEAE =ol7] f1et g Tl Hou vd T} "ho] u]go| =31, 222 ¢ do] A E] e Z7}o] u|E
B 5 S HEUHE S HESL O BR AR AN A2 993} A $olo] BRI BEH $oS AAstol
Bl = BAR RIS ARES ol EAI7F Sk kA o] ZAVkoT}H
A3t A ES aLesto] AR O] HAREof e ehs & AAE 47 6L gAFo 2 23 70] AlEs el o
A o= et B Al A% weto] H a8l 2 EXo| S BN A4t} 32 - F Y5799

Jung et al. (2004)-2 gH=12] 2K o tjaiA] 2H=0] F57, 0]23,690 km’ O & 7}%——3 wzo] Ao & Lehgon, At

ko ek A f-5-2) Al 71A] 270 o sl B IR} 2] 90] 67.4 %, U] 20] 16.9 %S 2FX|3H= A 0 = L}e}
E AT 4= Qs WS AlATsEGITE o] 2 d AL wrek 317t0] G- 222,298 km’ O & LpERFoH, o] %
7Fe e A= F A Fpols Aol 7RSI - Algo] 71 %, 53R 20] 12.8 %S AA|El= A 0 & UHERY
o] 377} U WS @S A9 BE AR of| digt &% :} o0 & 243t A7) 83 A 4o 2 HEo) 2

2APZF 37 o= @HAI7E QAT £, Jung et al. (2004) 5]l
Ofaf] Aot WS FH 91T A o] FAtA|of A8 = QL
= igho] Wasic
wep ® Ae] BAe i o8 G el o)
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o) o)k ek, o4 A
=3} Jung et al. (2004)%

wfz H o1 Ay el ek

~
"
ol
o
rir

Table 1 Landuses in the four major watersheds

o Uehdrt YA FL BUA o] At WA
o] 35.7 %= 714 2 A 0.2 UERdT) (Table 1).

4Ty oS ARO R BAkeAl ol Hlole] 75 913 1
A AY 0.2 pH A EE o 5te] thR AL AAAE 2

w27 8191 © 2 kx|o] chat vlx]etol Y 21 Al
ATBFSick (Fig. 2). Tl AIER] ) A1 SPAR T B
olg3tel A <Al IS AR S| BAS F 53t
Aoz, YA A BRT K L 911 S Belst]

Guemgang Hangang Nakdonggang Seomijingang Youngsangang
Area (kmz) 9,903 22,298 23,690 4,903 3,473
Urban (%) 4.9 58 46 2.6 7.4
Agriculture (%) 255 12.8 16.9 195 357
(Paddy) (12,9) (4.0) (7.5) (10.5) (21.3)
(Crop) (10.1) (7.5) (5.4) (7.3) (10.9)
Forest (%) 579 7.0 67.4 68.1 454
Pasture (%) 6.0 5.1 58 5.1 5.0
Wetland (%) 1.5 0.8 1.3 1.3 1.4
Bare land (%) 19 2.2 2.2 12 1.8
Water (%) 2.3 23 1.8 22 3.3
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. ) Site 1. Haean
Site 4. Miho A2

Site 2. Jaun-ri

Site 5. Bonghwangcheon

Site 3. The upper of Banbyeoncheon

Qe AAISHLE 2F FAE R SRR Eof PIARIS v 2§ W 9IXI7E HAFA] 9] ZAIE Polygon FE|Z A5t
sto] JapE Tustglon, RS Bl AR 2 HA 8 o8 Holslel DB 7EE 917 /AR
SpgARIS] AR S AfEelstsc 2 AgakcE TRkl g Aelo] Sk T Al folA

ClAJEjo 4 9IS 918) AMEL = GNU General Public 0] Q= ZXagol that 4 73el7] 9la) 5]
Licensesioll ] Al g5 A} H519 @000l Quantum o) $IAJ513 iz 2AA15 Hzelo] 28] S50} ot
Geographical Information System (QGIS)E- A3t} QGIS R of th st ZALE A3t AP |7 2 EE2
£ o] &ste] o Wl B2HA HlolHE 53171 Sl AR 5% (2015~2016) Zp=o] Auli =] 3L Y= 6-LF-E TH7HA]
FBALLE GoogleollA] AB AL BBAAG oI g3ledch  ANsieLon] 2 7 2ao] AulaHE 55, v ol Y
e BEARLE 20154 32000 ST ARIORA Sl v A9 BN W AR Fol na e AR} U ES
HAAIgE A2z o] #g gRlo] 7Hsst Tt tx|Ero] 2 Kongju National University (2016)2} Sung (2016)]] 2J5}H
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Aol Zzhe] w7 A oA S8 A=t tA et Y
734 GIS AF=E Google Earthol| A &2-& F ol 29| 5
ZgA ol Hiet BAES Fgste] wlast Aaf, @A 2 %
ol H&FA7E80 % o Fol A7 whEell 2 Al M= 4 A
Aol et At FAA HAIEre1 H 57 A A=et
Google Earth& ©|-8-5}%f 1Hg3} AT

3. ZNEE U FASE TafE 2ABA|IR
AR AANEE DT RAT S e
SJalME $AH o2 Folg 2L AL A E it
oz PRalof dich 2§09 FUT Welel AAES 7}
Ale BAAER FEst o, thA] 543 2HE, 59T
T R EEEE L S
o3 AR 1A A 98] AR o) AL olg
sto] WA 8 A8 B Aol E At 2
7o) WA/ VRS 2] 95 A 42 4] (1)3}
2.
Frtentof same field X Pfactor
P =
factor Total extentof feild
Fxtentof another same feild X Pfactor )
Total extentof feild

£5E Ao BaRe|IE ofel] 91 AHgE
Zhe Jung et al. (2004)50] ALK RATH] XS AFE3H
ST (Table 2). 2k A2EA]] 72, Aol vl 0] @lo]
whet Sojgl mAgke|elxjol WA S ol §5te] 49| B0l
e QI AP skt AP Wlee ol el B gt

Table 2 Definition of USLE P factor in South Korea

Conservation practice P factor

Contour Normal 0.54
High ridge 0.25

Subsoiling 0.32

Mulching of furrow Contour Rice straw 0.14
Stump 0.21

Vertical Rice straw 0.32

Vinyl mulching of ridge | Contour 0.29
Vertical 0.85

Contour terrace 0.08
Terrace channel 0.10
Gravel band 0.15
Grass Band 0.16
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(d) Miho A2 watershed

Fig. 3 Digitized crop land

O Uepylth ojebdo] AR Fzhdriolt At
231 Aol uheh vig A S o8t vEgto 2N
B QlAbell G = Aol A uitt Adolgt A e
& Uehleh. @A ATto] g 20K Table 304 Ho]
v} grom), 7k fold AR 24 Aake Ysfol
(Kongju National University, 2016; http://npslab.kongju.ac.kr/
KORSLENS 7-5310] AAgt Aab7} A5 4 Qe of

k.

o]

(e) Bonghwangcheon watershed

in watersheds

2. 9o Y FASY IsWHol G2 BHBOIK
Avy 7ot
ABEF U Pl o waels HolE 9l
gl o) 2 BAS FAEEE PEsln Ak

Wischmeier and Smith (1978)0]] £5-3} 7] &0 2J8]lA] 0~3
%, 3~9 %, 9~13 %, 13~17 %, 17~21 %, >21 % ©]A+2] 64|
2 JEskeinh AAEE R R B 1A Jung et
al. (2004) 5o AAE 3L o]-&-sto] AEH =9t
U722t AR (HEEA, HAEA, HASH ) E

e
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Table 3 Summary of field survey results

Site Tillage system Percent Crops Percent Support practice Percent
Haean—mveon contour 69% Root vegetables 85% normal 6%
Y Vinyl mulching of ridge 54%
watershed dd 31% | leaf and st tabl 15%
up and down b eaf and stem vegetable b Mulching of furrow 40%
Jawoon—ri contour 7% Root vegetables 78% normal 0%
Vinyl mulching of ridge 99%
watershed dd 23% | leaf and st tabl 22
up and down b eaf and stem vegetable b Mulching of furrow 19%
Banbvuncheon contour 90% Root vegetables 2% normal 6%
v Vinyl mulching of ridge 94%
watershed dd 10% | leaf and st tabl 98%
up and down b eaf and stem vegetable b Mulching of furrow 0%
Miho A2 contour 59% Root vegetables 49% normal 22%
Vinyl mulching of ridge 60%
watershed d d 4% leaf and st tabl 51%
up and down b eaf and stem vegetable b Mulching of furrow 179%
Bonahwanacheon contour 50% Root vegetables 15% normal 28%
gnwang Vinyl mulching of ridge 71%
watershed dd 50% | leaf and st tabl 85%
up and down b eaf and stem vegetable b Mulching of furrow 19%
TEG BAVL QRS A AR, A (el BiH T Qe e BelRi Ao R ek sjohd 9 (37 9
o) e (gAY RAWD e BAR A ol 3 %2 A, Y, W), wldEye] 2A7
H|S dLeslGich vdEA ) 49 A|aHo| njduer o Fol 7T HAe]|Q1Ak= 0.302 2 g9 H 4= Qltt (Table
& Aol vls) AT/ iH o 7] vEe] MUW  4,Cl). 22 oA 1 %] FAE, B, JERE] =
o] BepgA Aol o] ERkHoch(Parketal, 2015). 18] Zlo] Fojx 3 Wl gt w7t Tomxl OF=ThH 0327
AP ATR T e (FeldT BaFel w2 4o)e 4 ek (Tabled, €2). 5, 5011 A w.0] ghof uf

]
2513t} (Table 4). ThA] o], BT 1A= &7 Al

é J—-L’“ Al 9 s Al AT H A A

Al TAlof oJsl] A olE 4= 9oL} (Jung et al.,
9] Zf-olli= e Wl =573 A of] thsl] o9}
2RSS Aole vha 77 & o Ak wet
A Sung (2016)-2 573 A|of| Thaf] =01 %1 7 H.of whe} H o
2= Aot = = WS AT &, 7 W 2
B A of) thgt A H.of A TA|of whet QIAFE 78 €)%t F (Jung
ctal., 2004) (Table 4, D1), 4] (1) o]-8-5}0] 7] W 1|
S Ao ARHD)of o A WA (ALl Aul = Ast
78 A ot = WA A (AT D GAAT Ol ek IS
o] (D2)sk3itt 1ejal 2o =, A (1)S o83t
72| A4 Bl& D2 THA|of| 4 9] QIS A 'R THA|of] 2]
aff Q12te]] ThEE 4k (D3)= B o3t &, A=<l o 2t
FAAE 5T T, Folxl AR @A o] Aot w7 A 9
A Blgof o8l Ao R HAweRIAE A osialt
(Table 4, D1-D4).
2 oA = ol e IS 2 -4

t}. Table 4= =017 2 of wheh HAT IALE 24T
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ohA] BT QIAL G old 4= s 0} o} HAyteel

A 4Hg Axto] gt 8 oF2 Table 50|4] Hol=Ble} o
7§ Ao whE EEe] 1A= fHo]A] (http: //
npslab.kongju.ac ki/KORSLE/) S G-&35}0] AHA|gE Aalr}
A& 4= Q== 519t Table 5=/ 2] HZ o] HojA] Z}
72 Al of tigt AP B 7 AR ] SeliA 11
20 2 A4 9l e 2 WA Q1A 7} A A E A0 2 GIS

7|5Fe] A E Qflofof Bl= A-8-d 4= Qi

ARk 0 87 EQFfARRS Eﬂl’hﬂ A 323t 579

A= oA AP =] 7] ool oF2 X 54T o 54
QIAFe] A7of| whet EFRARF] A7) = 22 v]E&-9] A}o]
E7HAA H & B RIAP 245 EGRAEe] A
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SAE 7ML gt U Table 594 £ o AATES]
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SLIZ - AlBIEH- AR - 2RA - 2B
Table 4 Example of USLE P definition
Range (%) P factor™ | Tillage system | P factor™ Crops P factor™ Support practice P factor™
normal 0.5083
Root vegetables 0.314 Vinyl mulching of ridge 0.300
o Mulching of furrow 0.155
contour 0.273
normal 0.468
leaf and stem
< C2 . . .
0=Slope(3 0.402 vegetablecz 0.327 Vinyl mulching of ridge 0.281
Mulching of furrow 0.144
normal 1.000
up and down 0.640 Vinyl mulching of ridge 0.850
Mulching of furrow 0.320
normal 0.518
Root vegetablesm 0.291 Vinyl mulching of ridgem 0.302
ol Mulching of furrow 0.158
contour 0.293
normal 0.455
leaf t
SSSIope<9m 0.377 eaf and stem 0.337 Vinyl mulching of ridge 0.283
vegetable
Mulching of furrow 0.145
normal 1.000
up and down 0.616 Vinyl mulching of ridge 0.850
Mulching of furrow 0.320
normal 0.540
Root vegetables 0.280 Vinyl mulching of ridge 0.300
Mulching of furrow 0.170
contour 0.297
normal 0.443
leaf and stem
< ! . :
21=<Slope 0.343 vegetable 0.353 Vinyl mulching of ridge 0.283
Mulching of furrow 0.140
normal 1.000
up and down 0.702 Vinyl mulching of ridge 0.850
Mulching of furrow 0.320
Table 5 USLE P definition with watersheds and slopes
Range (%) Haean—myeon Jawoon-ri Banbyuncheon Miho A2 Bonghwangcheon
S watershed watershed watershed watershed watershed
0=Slope(3 0.402 0.419 0.361 0.483 0.510
3=<Slope(9 0.377 0.503 0.399 0.537 0.579
9=<Slope(13 0.343 0.389 0.309 0.585 0.689
13=<Slope(17 0.342 0.412 0.332 0.489 0.615
17=<Slope(21 0.343 0.369 0.292 0.823 0.570
21=<Slope 0.343 0.412 0.312 0.234 0.644
She WEERUTU AP A (900 o V. H 2
Al a1 E]7] wfiZof] ek lto A o] Fitg vkge E
PEpe EFRARE ol &k oleizA B %, HeEYRA
AL ofe) £ mY o2 S4ES Bk ofe} A
A LA 2 A7 51, 2] ofgt S A o
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