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Spatial variability of soil erodibility ( K-Factor) at a catchment scale in China
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Abstract; We conducted a study to examine the spatial variability and vertical characteristics of soil erodibility ( K-factor)
and its relation to vegetation types based on a case of study on Dengxia caichment, China. Using traditional statistical and
geostatistical methods, soil erodibility ( K-factor) was calculated by EPIC model. The results showed: (1) The spatial
variability of K value at the studied area was significant difference, with the range from 0. 1498 to 0. 4981, mean of
0. 3316, and variance coefficient of 22. 11% ; (2) The whole distribution tendency of K value presented belt-shaped
obviously and was higher in the northwest than in the southeast, with several high K value centers embedding in the middle
and south part of the area. It showed that soil anti-erodibility of forest covering region mainly in the north part is stronger
than that of farmland and human resident living region in the middle and south part of the area; (3) The vertical variability
characteristics of K value by different vegetation types all followed the order of K ,... <Ky 450 < Kios0em at the area while
farmland followed the order of K, 5. < K coom < Kopaoem- It showed that soil anti-erodibility in the topsoil (0 —20cm) was
the strongest except for farmland. For soil erodibility ( K-factor) of different vegetation types in the topsoil(0 —20cm) , the
order was as follows: fallow land >tea garden land >farmland > grassland > broad-leaved forest land > microphylla shrub

land > coniferous forest land > bamboo forest land.
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T3 VT (Soil Erodibility) JETFHr -3k R 2 1 ) 435S - b iRtz X 5 F2 B8 I — TR A , 2 T
FRAPERZY B KEREE R Tk, Esbesnt LR ik K EET KB T,
1965 4F Wishchmeier'™ ZAR 42 Jc B 3255k, $2 15 T 58 I 1 4% % 4 7772 ( Universal Soil Loss Equation, USLE) ,
FRPES HIETHERTF K ERETETHERTF K 5HIERARETER XK, 1971 4 Wischmeier
W. H. Z"URIES0i e T btk B 5 43Rt B et , B2 T HIR T fk K (85 5 A L
A GOEE M A X AR (BB BT AR ) o 1990 4 Williams %1 75 (2 fit-4k 7 J7 iE 4 88 EPIC
( Erosion-productivity impact calculator) H, 38 +3ZE itk H T K BB AR KR B NS HIER-SE kL
TR ESEMLIEAVRSBAXRMAR, F L ETHEEF K EHMHTEER R, REXREOX g
Ptk K HHEAT T RESE, 8 KXo 13 phitk a8 45 50 € 77 B PR s A RIRERITHE T A58 X i 3w
Ptk K, I3 2 8] S AR AR TR RL Y9 2307 5 LA B sk ot + 3| A7 T/ X SE, i AF R X 3 K
ERBIEBEARES ™, de T R, 2T K HEENIK L RRFER EERANA, K EHPE
SPNR LR E L € EMAE L EFME L KA K I MEEFHAREENE XL,

EABIERY, I K (E5 A R AR B, 3B 23 S Yy B SR A e, T - S )
B R BT R — b AR T AR A B AR A R IR BRSO B R R R A K A,
2T KA ERER , AU R SE BTSN B T pik K (892 A A
FERME , H B W B AR T M/ IR AR 3 e 2 ) o AR RRAEE , /D RIRER B R B Y LR E R TR A
IK L ARFERRI R BRI E KR
1 HEE5FZE
1.1 XL

X /NN T R T AR B4 20km A 257 P64 20km Ab , A1 A B /N RIRPS 565, TN 32. 16km’,
WHFILRARTE, bR B AR LR N 282m, REBMAAEIR N B3m, XN ERIEKEBESR 2207
m’ JKER 4.7 kn' , B FRATK R, L #EE
B aBAE, BRGERE -0.09m, FBILEHRFE
WA, U208, K SE , SLRERE IR 5T & , 4573y
LY 15.7°C A X T 117d, BT & 1106. Smm.,
6 ATAIE 7T A A EmMET EERESTHN
B’ZE9 ~11 Afy. MRBFEHRERERHEREX,
AMREESBEDPRBIATILK, FEHPALAR

( Cunninghamia lanceolata) .3 B ( Pinus massoniana) |

WA ( Quercus acutissima ) | A #% ( Quercus fabri Hance) .
IS ( Lindera chienii) 2% ( Camellia sinensis) | £k ik R
(Rhus chinensis M. ) .8 ( Rubus hirsutus) ,—4F & (E-
rigeron annuus) \ & B ( Carex lasiocarpa) X B ( Arthrax-
onhispidu ) F1 BT ( Phyllostachys pubescens )%,
1.2 +HEHMRE

2007 47 A4, ZEHFFE X LA 500m x 500m 1 %
WA BORME AL, HEAT 1A AR &R, BT /DN 135
ik KRR SRR R, 5 R EIMRE AR B
T Y R EIE R R, 1R R RE R LI

[ 15] Legend

#5% Elevation k-
1 248.889~280
217.778~248.889
B3 186.667~217.77
il 155.556~186.667 &
B 124.444~155.556
93.333~124.444
B 62.222~93.333
3 31.111~62.222
& 0~31.111

0 1000 2000m

A1 PiRXERa6E
Fig. 1 The map of soil sampling sites
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WA ML, 2R 20m TEEIFEDIREE 3 ~5 N/ (LEEH 0 ~20em) , R G HEEHGBAIERN
—A A, IR E IR 143 >, GPS map76 1R T MR S B (& 1), Moh, AR g EE
(ZREE AT bR | R bR B FE AR AT B AR PR 3 3k 8 ) B4 AR (R 1) , LA 0 ~20cm, 20 ~
40cm F140 ~60cm 725 HIEHE 16 4>, E HIBEHE LIS RE LT, BHHERAR—EE,
DI SGEAS R R S B RT L3mT plot: K (BN, SREMFERFRZREN, BRAXT, B#. I 2mm 54
o SCRE e L A 255 . pH B WAL B A VIS . 1IRA T R A JIEN E ; pH (R A7
W E B 5 TIEHURA BERB BRI E (R R :2 ~0.05mm,0. 05 ~0.002mm, <0.002mm) ; +HEAHL
kS BRIV BB RE A RN E,

£1 TREHFXFEMERERER
Table1 Characteristics of sample plots by different vegetation types

TSR RE i MRATER MREE/BE E ¥
Vegetation type Stand type Stand age (a) Stand composition Coverage( % ) Slope (°) Aspect

S1 I 30 k-3 60 8 SE
S2 I 21 AR GEW 55 12 N
3 I 24 BV BRAR LA 50 15 SE
s4 I - —F% BE KR 90" 7 sw
S5 | 8 A ERR 70 9 N
S6 I 13 BT 60 10 NW
s7 - - ki NIIES 65° 6 SE
S8 — — — — 5 w

S1:25F Tea garden; S2: 4}k Coniferous forest; S3 ; |i§ Ff#k Broad-leaved forest; S4 ; ELH#i Grass land; S5 ; # K #k Shrub community; S6 ; 1
Bamboo forest;S7 ; 23t # Farm land , ¥ 4E Cotton . ILIZE Ipomeoea batata ;S8 ; Kk PR #E Fallow land ; 'F [F] the same belowe; I ; K#R#K Natural forest; I ; A
T #k Plantation forest; Ill : YR4E#k Secondary forest; * F/RIEBE TS & Vegetation coverage

1.3 BRF®
1.3.1 FERE

PHARFTRHA 2006 4FF 5 VLT 404H 1:10000 1P ,2007 4E 4 F B SM A 2R 89 T30 PR E Fi e
FOKTARFRBIEE B ARG (FFR NjSweGIS, T /) Hr/Mitls FEE . #IP B2 AutoCad 482, NjSwcGIS H1iy
/NI AR 2 shp KRBT,
1.3.2 +#EApERT KETHE

KRR F2R . EERIE GHEREE A, BERNE K GrEsiCh 254 HiE Lk 38R
M RBURRE ,BRERNE K EIFHNRERK, 2/8E  HEREAMFBEREZSH, B2 18y
GBI 1B B R AV BEER R PG, BB BUE B s AR e i, REER HIER KR
USLE K HAZIEALA RUSLE o K (I8 E 7 ik, SRR —H, TENBRAE S HE, Bk, RHFHRR
Fi Williams 25! A\ 7£ EPIC ( erosion-productivity impact caculator) B %I vh % 2 iy + AT s ik [ F K (EE B F
%, HEAR:

SIL 0.3
K=1{0.2 +0.3exp[ -0.0256SAN(1 -SIL/100) ]} - ( ) .

SIA + SIL

0.25C 0.78N,
1.0 - - [1.0- 1
[ C +exp(3.72 -2. 95C)] [1 0 SN, +exp( —5.51 +22, QSNl)] ()

A, AN AR E &, % ; SIL A SR, %;SLA AR E&,%;C ARVKREE,%;SN, =1 -
SAN/100,

FRIE 256 = L HIBYURAR B RS &, B AR () B/ RS E ek K5,
1.3.3 HiGit¥hk

WA F R R R T FEM LR BER N E R ST, R AMUBBB A SR BT 'S
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) b B9 43 AR 2R S ARAE , T L BRI A SUR B =S (B4R R AR S R 5 Zh BRI

(1) =R Tk

MG R LA KSR AL B IR AR, LK Ty 22 ROV R A TR — R ™ . L iR
R S IR A AR R — S R, B T A RIBE B LI 25 ] B M SRR, BN — BB ES RS
B EEEMERS XN, RS R (028 5 9 08, [F] b B 30T 2= M1 A T 250l . 2B 07
2 REUEAVE BRI (Spherical ) | B 7 ( Gaussian ) \$5 %1 ( Exponential ) f1£k M LR & B E 5 1E (Linear, Linear to
sill ) SEIREAL, 207 2 BRI BEDL RN ERRE , 7 2 E HA R, ZENFEIEE b A 3K, W07 22 R4 y
(h) W] € CAREDLRREL Z (x) R 7 20 —F, B

y(h) =20 [=(x +h) ~3(x)] (2)

HEA .

1
y(h) = =IN(R) 2

KA, y(h) R0 2R b N RS R EFREE RS, FR 204K (Lag) s N(h) 9 WLINAE sX 48 Z (%) R Z (2,
+h) 3R RIS R Z(x) N E x; 7 x, + b BJSZE ; 0'[ (% +h) —2(x )]/ug Z(z) W EH %=,

ARG, 38 F ArcGIS9. 1 FiZE H43 ATk ( Geostatistical Analyst) 3FAF4E X Py 143 A+ 3 o] flik K
E BT J7 22 R BT , SR P o8 LR (H  Kriging ) T A BEAT SR OLTCAMAS (E , 224K 0. 625km , J /N T2 07 22 IR
HE AR (7. 4083km) , FF A MG T ER

(2) 7 BB IEE T

SRR T RS TR R E AR, BRI RGEER A T 2 mE St , X R R A A
KA BT R T ER —F 3% . HERIT R — KRR v o FE— B BEHEN 2
(xo) , R BETEMHRXTEENE n MEMEME Z(x,) (i =1,2,-,n) , BE X n NMUEE Z (%) BHREHER

RAGWIE r(h) =0*[s(x +h) =2(x) ], B0

S L2 +h) - 2(x)] (3)

Z* (5) = ZNZ(x%,) (4)

R A5 Z(x) UBALMIARY BRI EFI-AR0: (1) TS, B E(Z° (x,)

~Z(x,) 15(2) F BN B 0*[ 27 (x0) ~Z(50) ] =min, B BA U, RUFFELAES FARMLIRTE, FTIL Sy
Xs SAH L IR

Fry Tt 17T AT T
Ty Ty o T || A || a0
(5)
Tw T 0 T L[| A || T
L1 1 - 1 0Ly db1

A,y — a5 [RIBECA |, — o | 9T 2250 NP H BT K\ EXTRER L Mo HE,BHS)K
HEH % REBRMEE Z7 (%) o
2 BRESH
2.1 TV K(E R EGTT AT
2.1.1 HHBRHGEIHRRE

ERSWMGETH IR, BHE K DR otk K HETHREES TR 2, W22 TUERH, DET MM K
{ERZELTEREY 0. 1498 ~0.4981, B RME R B/MAR) 3. 3 1%, T LI E(E AR IR R, KEI{E Y 0. 3316,
{E 2 0.3295 , P {E RSB , BLAZE AT SE P T3 W] oo K (H 00 A BB S, R Z BN R E R . R RHK
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B R A B BRE , AR AR PN B A, HRASS0N . 55, C. V. <10% ;4%
A S, C. V. = 10% ~100% ;38728 5t,C. V. >100% ¢, SBFF0 X T it K B b S/ B f 23 )
AP S, 3 A B e (] AR R B B E TR ST X e ST s BB S 2R R
ERM,

£2 LWAE K ESTSEE
Table 2 Statistic features of soil erodibility ( K-factor)

PR B/ME BRE iE e TR TREH W L 3:
Samples Min Max Mean Median St. D C.V.(%) Skew Kurtosis
143 0. 1498 0.4981 0.3316 0.3295 0.0733 22.11 -0.117 -0.076
3B AT il K&y 22 %) 847, B short ton-ac-h/ (100ft-short ton-ac-in) ;4§ FFR LA 0. 1317 | 7] #5728 K B BR gl B {7 t-hm%h/ (MJ-mm-hm?)
2.1.2 EXSAERRE 30 -

BT ST R AR ST X 13 AT ik K (%% St Doy =0.0733
TER 21, R AR BB BRH 3 AR AE , R — R ] V=143
R R A A ¥ Bl e 200 T R AL A 2 Wl
SRR, B, A EERTRS AR 2 ]

Y K SR R, RS A R s, T
WA — R MG Sk AT R T K s .
A SEEHIII ST o —

B B TE 25475 1 2 B T S 2 07 e 1 - 3 R
Al K (B 23 B2 Ar B9 B3R . FIA SPSS15. 0 tﬂﬁ
Frequencies ﬁ%{ﬁ?ﬁ%ﬂ‘%ﬁﬁﬂﬁi%ﬁfﬁﬁ K {EE‘J 00.155 0.200 0.246 0.291 0.336 0.382 0.427 0.472
SURGHE (B 2) o B 2 TR, -0 b K {8 AHARTTRETE Sol crodiolty (facton
KRBT R AT, AR A ES M. HTH—% B2 T K

A H 2 A 2880, ok H 3 47 dE 3 3 Kolmogorov-Smirnov Fig. 2
K, WA E R 0.051, 0] W+ w vk K HAFFIES

Frequency distribution of soil erodibility ( K-factor)

S W AT ST I BB A .
2.2 AR K (7 2 BT 1885 |-
I RPURGI AR LT K R . |

BREWHER RN, EH3ABEREK heE -
( Nugget) EAR( Range ) MEAE (Sill) , HHr s 72 i gt 377 |
SRRk K(E Y 5 R 5 ik, 72 2R AR S 3 VT ik 0 0.I94 l.;%S 2.|82 3.I76 4.‘70 5.|64 6.‘58 7.|52

P KAE== RS, AR AR, ReBEhEiRE R Distance (x107)

RN FLEE P - 8 IR 9 o AO—
%) WRART IR, B A ERB KA ERZEN  5ys Somtvaiogam of sl oty (o)
HHEF (@A B P[RS ERORERE,

T K A(E B2 AR R T IRR R S SR A €/ (Co + C) R Z AR, Ui B BEHLER 2
RN R RERER R, HRNBHEWEE RGBS EEFERER R, HC/(C +C) <25% %8
EABEI 2R e Co/ (Cy + C) TE 25% ~T75% 2|8, 25 8 B h & i 23 B A 26 T XY Co/ (Cy + C) >
75% i}, A B S RIAE AR SR o 2407 22 BRI f) e R T i K (7S 1R 5 M AT B DL, AR
SR A ArcGIS9. 1 HigEit i He ( Geostatistical Analyst) $E47 277 22 YRR B 3 (£ 3) , R\ LK
(3T E L FE T K EHR LA REUE, & AR AR C/(C, + C) SR B RESH,
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TEBORL Oy T ikt K {H R 205 22 RECEE IR R (181 3) o

MR 3 FIE 3 WLAA ), 2 B itk K BB 05 2 BB ROy 0 RN, egEy 0. 0010418,
FHEEN 0.0069231,Cy/ (C, + C)EN 15.05% ,/NTF 25% , RAEALR ARG 1 FL 89 =S IR A S0 e, St v I
REZMZERHERRR, 2K50.625 km, BN 7. 4083km, BRI K T K, RAE/NMRBRE T HE
Sy ZS TR A R , #E4T Kriging FR{EREASBIBUER AR

:3 TR KENFTEERERRAREAXSH

Table 3 Theoretical semivariogram models of soil erodibility ( K-factor) and related parameters

T mit B Gell  BEAE  EAH  ReEERE Bk i

Item Theory model Nugget Partical sill Sill Cy/(Cy+C) Lag(km) Range(km)

K {B K value BRIRBERY Spherical 0.0016654 0.0057175 0.0073829 0.2256 0.625 7.4083
2 ¥ A Exponential 0.0010418 0.0058813 0.0069231 0.1505 0.625 7.4083
E#E A Gaussian 0.0023385 0. 0063603 0. 0086988 0.2688 0.625 7.4083

2.3 FHERTGE K (RG2S R RARE
VAP ArcGIS9. 1 i G40 i ( Geostatistical Analyst) , Y FIFLHEY Kriging (8 , V0 B 4 h S O 2
55 10m x 10m, 2K S [F] 3 28 0 7 e 200 5 . 30 SR TE BT, A G - S T e K {125 25
i ( 4)
W 4 TTLUE  , BFITIX H ST bl K {280
RN HL AR B, AR A B, K AT
AEBLS SR B0 /NI D B , B B TN IR
R, N ST B K (5 B3R 2 4 A
FERG IR £ T 5 + S M B (ST B IR 3
T SARSE) 512 G 25 2SS MR R, REHLYE B
CHEAE M iR B 25 ) 5 ST ke 25 )
FEHREA L, FARKMERTLEAER ATR

1 0.149800~0.219891
EH RS 1), bR RRAE R X PR RS D DR
FHE R SEAEAETE Ko /DNRUIERA [F] KSR R i 2573 &
HAOB TR ERA [F R &R X 3R ] i K {E
R ARHER EREEYER R, AR X Pt
FErpmtt KN ERRRZHEYCRANEZSR, ARM
Y ERAER IR, A VLR E RR
BUAR, B SRR MR RS, PEEREHE
PR AR AR T KB BAR, By THRSLIR Z AR
P LRI A AR, HIRAVUR R RN E R

1 0.270442~0.306900
0.306900~0.333194
0.333194~0.352157
0.352157~0.365834
B (0.365834~0.384798
BB (.384798~0.411091
i 0.411091~0.447549
@@ 0.447549~0.498100

B4 A K A RS E
Fig.4 Spatial variability map of soil erodibility ( K-factor)

1, TR L2 T PR BB, TRl il K (B8R, TRBLR MBI, W, MURANERX -
BYLRBENBGE , PR RSB ERME KRR TS X T R R ik 85, R SR R i KBS

X33 IR R I AE T B
2.4 AFEMPSEE HE i K (63 5 TR

R E RN TR RERE RN —AERERN T, O T 50 FE g R B 8] phik K (HRYE
WA, BEREAR B bR I AR R AR A B SR RO DR 33t 8 RS BU LAY AE i, LA O ~20cm, 20 ~
40cm F1 40 ~ 60cm 73 J2¥5 - SHI T , #EAT T AT o K (HIE B RARERT (B 5) o

HE 5 LA, BI5EX 8 Fh A R AR B K BIBR BBk 4, Tl K (H3E AR R EIT & K, . 200m <
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Ky s00m < Kuo.s0em » X VAEA K 6 B8 1 358 3 1 1) T IR B 3% 0.6
KWK, + 5% E B/, PR ki &R
Bk R R LIt KN K - e < Kio - 600m
<Ky 400 » UiHA 52 B M4 A 32 00 L BEAEFE G PR AL G5
MARSEEMER, BR T EERE LY, 8 AR
PR + 3R Z 0 ~ 20em K EHEFK/NIF N - IRIR#
>ZE > B8 >EH > FEHAR > EARK > 4rtAk
> BV, X UL B RE s L R, R L IERER i
PRSI + MBI . WA (1) TEH, + R ST 88
Eumd KESHEFRARS HEAIRSER HBERA Vegatation types
%,ﬁ%&ﬁﬁiﬁiﬁiﬁ%ﬁﬁ,iﬁﬁnﬁmﬁﬁﬁ,ﬁii%%ﬁmm .
e K (AR, TSR LR BIARE T o BT o 5 vorin el chametriie of il it o)
HHRAE L BETHE LR RESM LB by different vegetation types
BEGE) HERURA I TRBES, AREHERE
BT om T il K (AR AL IEE 2 R R R 7 i — B BRI AE
3 4ig
(1) RABEGIT MG AR S AW, AR SR & + 350 5, Al A EPIC BLRIp + S m] ik K
B AR, Eit ArcGIS9. 1 BT Kriging 23 [A] i B A= AR+ S T pl K 8 23 ) 3 5 I LA 1R 98 4 T 4R e
Tl K H AR ETEEE N 0. 1498 ~0.4981, Y84 0. 3316, 28 55 REUCH 22. 11% , FRIARFFT X 1 8 o] p itk
KEEAPSRENZRA RN, B, 75 HEE e 8 W /MR 3 ki, 2% & 3 vk K
{BLF) 3 i 23 118 R
(2) Bt X W phitk K (B B e R AT L R e K, KRG B, K HE R AL SR
BT /NSRS, B E M TN R, W, /NRERAAE X IR R A R, PR R ER
MEBAAER HERIE WAL ERS, BE SRR T/ARBSERE L EFAERK K HERR S+
BEHRMEE R
(3B X 8 Fp A FMH g KRB R H A, HIET ik K EEETRBETEHR K oem < Koo-soom <
Ky .. coom» IRV K (ERE + BB HHIERER KWL, HIEXEH R HRR, SR EINEN
Tk K ERBE A Ky . 200m <Kyp . s00m > Kag 600mo 8 FAFEM R+ IEFR)Z 0 ~20cm K [HE) K/NRF A
RiRM >Z5E > 28 >FH > ER > ERK >EHA > BT

0~20cm 20~40cm [} 40~60cm

>
'S

et 0 e L
Soil erodibility factor K
= =3
[\5] W

4
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