1ok £18 + 3 % W | Vol. 19, No.1

1982 £ 2 H ACTA PEDOLOGICA SINICA Feb., 1982

3 R B 0 B S B
TS Y

(REM2BE R L INF A

o BEEA—FF R, AT B MM R, AEM K- RE . AXATE
B R B R4 T AP, RS STl 3, B B TS, x 34+ A0 B 2
R AARMm AN E BHMEFHXAREITHE.

—. EA R E

AW R B LA BIE S K, NRK R e R R, R ER BB
FA TR R T DS M TR, IRt R s R KR I, Rl EET R
PR B SNAZE , B 018 i 90T , 35 B WS AV 5 R R IR

(=) BEZEBHRT. EWIHSHMNEFaEEELMBRNEHRTF, R
FERFRIRASHEFR(EMEAFI=ZATEH. R— I EHE. B HEFREHER, 2
ERAEMT WS MOEARES T HARN(RADAL), MRAUNRBEE ., HEH
B /NEUHER B E A RUALE A TR R o, B T MR OBt Y BB S A 1 A R R
EHBEETEY W, BEES%: OLMTmeE, R MAERRNER; OBER
B0 MAERE, R T ERRE SR DR EREE 2R, MR AT
RN RS A TR @ LA A A TR EE, R ABR B £ B3
B EAIE N, X EES M E TR AEH B S MBS B R B B,

(=) TERMRTFHBESFRNICEY %. EBMAZD, BB MERNIE
Fo U FRTROEFRHEED &, ME—HETF RECH BT HNEHMEIES
RETHR. AABMETFREETUERL LIURE, AR, BnRFREEREEN
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WA, UERTRE S TAE, HiRETRGIEE %Y HE, JuWREHRE
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ARMROBREEE . BEENTMERBRT; Br L ARHRTE, HE ¥Rt
Bl RS EZ R, X—HFHRESENE.HLHBRIELRIANERH
BB, BERGICE SR, 5,8, 10, HERERFHBHTERYE, NS4
RRE YA E R T BTN B X RIE » o LB 8RR Hh il B /N, R B e M
BERRECHELE, SFEESBIB L, 3, 6, 10 R 15, TR AR IR DU B 28 B (R B
B BE) /N B ST R AR RIREAT 43 5> R O X B E 5HR b A B M K (kAR R o & R AE BLHY
WHELNN >80%, 50—80%, 30—50%, <30%, BHEBEBOBIRHE B HH I
B, RO EMECEMBE, RG-S BRBBREER, SEBERDMEY: 1
5,10, 20; THAIATREBE, HERARREERR L MOHEEE, ETEURHGH
RO E A DR BT HE RHREAS , THREAK, HREE MR A™E,

() WEMERARARME L WA RN B R FREE, RHERFIMNAIENS S, 3
FERBRHU T HATUANHELRBETFEEILR. BTAEL RS TR HARENEH
BE, FRARNSM T HAY, Rt EFIMNAER, YB3 E L REERTRARID

T EHRBNENRATEHR R, B2 ERER, 3Lkl 84 M2 th 1+, DU IR
PF LS,

=, Rt BmERGMETRXR

TRNRBERABME TSN, S@MEFHIHRMOERIRER. MR
HENEBLATHETET N EERME T, EXHREENORE -5 10, TTRXE
FTAEERMATH, AF-RIREEN. HRABHMLIBNERRUME TFHXERZX
TREAASHX BNRF AR HAR P E - NBROEERT, UEERRK
TR BIEBE KL I RARUN R BHE, WITHOXTITRXRE RERROHE
MEo ik, A 84 Aﬂﬂﬂ]iﬁi@#umlﬂﬁi%ﬁ’mﬁ%%ﬁi,u%@’mlﬂ%mﬁ&lﬂ{ﬁ
AR E #ATERS DO, EELER T

(=) ZXERUMAFRAHTHABHREAERX(LE 2 )RR BRI —MEXABIX
A 0.53,

%2 FXRAMETFOEXME

Table 2 Correlation matrix between erosion factars

LA HTREE

#MmAT e g HOTH TP AR
Erosion factors EE(Hbility SlopcE Land utilization Dama%:ngrour?iltilznartf;zzonablc

T E] 1 —0.106 0.532 0.286

Erodibilt y

i il i B 1 0.347. - 0.276

Slope
TMAARE 1 0.345

Land utilization

THHMAFRER 1
Damage from

unreasonable
land utilization
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(2) HEBHNHEE ANNHERRFITE 3. MERFRITFERRTL, £
—BERBEATRARRN 5%, B— FZERISGATRARRN65%, U
B—ERDH =, PR BZEROE Y #hL DB WA T WER D EEZ L LR
SEER L AHAELE 1,82 ), B 14, «» NERENS AR EBMAHE
FIERHET; ¥ BT ifo L EB R B /N ELR, TR i B KB/ N S Tl B
2y By T L EBR KB LA AR B/ NBIK, RIARGEREE BRI/ ELT
o

() VB 1 FE 2 ERRN RO ERSE. HTHREERINWAKELNEFHR
MIME5EERBHMEFHRR, F—ERIRBHLEHNERETHURVSETER

%®3 WEMRBENTEAR

Table 3 Eigenvalues, cigenvectors and percentage of variance

¥ ®£ [
Eigenvalues
1 2 3 4
¥ IE #& 1.891 1.112 0.689 0.307
Eigenvalues
b R/ % 47.3 27.8 17.2 7.7
Percentage of variance
BT % E F R
Erosion factors Eigenvectors
1.+ e bt 0.493 —0.615 ~0.101 —0.607
Erodibility
2. mikE 0.341 0.772 —0.280 —0.459
Slope
. MAAERR 0.622 -0.058 —0.450 0.638
Land utilization
4.+ MFIBTFILEE 0.505 0.152 0.842 0.116
Damage from unreasonable
land utilization

HETFHX R, ZRUEATENLTH, BN FREESE, R E%ERES, FbirE
BE. FoERSEBERBUBANERXSHMTIASRMEATFHXR. IS IANE
MERZHEBE S, HEREXR, THERHTE, BRYRMEEARN , K
BERER BB, W W XA SR T RO 80, B D FT B E T /e B RO EERBI
BREHHETHAESBHE TR R, XBYLEORMERZFHTIRRE B2l
ERBEE B ERR & ERSOERBRERGEE 3 Do

BEEERII R AAXBEARM T HSERRMEFRXARBETEH.

=, BB ARG E

MERRS 53 HT T EH B LA E(E 1, B 2 )TEH,FOBUL L RER TS
HRBESHAYRHR—B. WHFNMIRBREBERMINN 48, 49 SHIAEDER
AR HRHE, FERBH I ARNNFIIASEHIBRBRETEREEAE
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B9, 3 R R BB TR AR, BN BB 4 R SR M S o S | A S AT 3, R X
ERmEAFEVEM T WO B ERM T RS KRR RO EEE, TR
KRR X N ER, BMARS HBIOWEEERS SRR —FRERR

AT ATRES, ERER T

(—) HBIHTIITE P LR, Eﬁi?ﬁﬁlﬁ?ﬁ%ﬁl%‘éﬁiﬁ%ﬂﬁﬂﬁ%

o BEFSIANERMARL ST BIITH 4, HHRBEIIT % S0

(=) BAEHBIDFHE, £ 84 MDD 67 M MBI RE TR I BB,
B17AR—-HBHREERETRNRE, GRVHBEEEAB(HIAENLTIT

# 6)o
®4 HASIABTRYAKITRREE
Table 4 Selected variables and test statistics
ZitEkRKH
THEISH EERMNDZER Test statistics
Steps Selected variables
F (& u {H x* (H
x, TR ATIRRE
1 Damage from unreasonable 22.7 0.47 61.22
land utilization
=, T8 ARG
2 Laand utilization 22.4 0.21 121.65
3 * BERE 15.6 0.12 167.99
ope
x L HEbhiE
4 lErodibility 7.0 0.09 191.67
x5 ¥H 3 F X
Table 5 The coefficients of the discriminaat function
No. of soil type Co G G G G
1 -2.141 0.31 0.09 0.61 0.87
2 —6.45 0.59 0.23 1.12 1.21
3 —17.43 1.36 0.67 1.63 1.38
4 —25.37 ©1.57 0.78 2.13 1.53
5 —47.91 2.15 1.13 2.69 2.45

(=) BuABIGTE, HALTRNEAFAR:

filxrs xzpveeeee »x,) = Ing, + Z xxCyi + Co-
kEm

Hrh g RUREERARE, CRE S qﬂﬂgélﬂlﬁﬂ;?ﬁd@#ﬂ%ﬂ%ﬁﬁ)\tﬁﬁiﬁﬁ, =¥

ERIANFBEANT:
fi = —4.54 + 0.31x4 + 0.09x; + 0.61x, + 0.87x,
fo= —8.24 + 0.59x, + 0.23x;3 + 1.12x; + 1.21x,
fs = —18.87 + 1.36x, + 0.67x; + 1.63x, + 1.38x,
fa= —26.81 + 1.57x, + 0.78x3 + 2.13x; + 1.53x,
fs = —49.35 + 2.15x, + 1,13x3 + 2.69x; + 2.45x,
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Table 6 The rearrangement of eroded soil types

L Julnk: Ebidhg aewmETEREN

Eroded soil* Coded value of intensity of
e types erosion factors
No. of soil
VPt | Cliuiad No.| Cliiad No. | AT | sumasr | TRERNR | LARRTENS,
in field by computing utilization |nable land utilization

5 1 2 1 6 5 1
19 2 3 5 1 20 1
20 2 3 1 10 10 5
39 3 4 5 6 5 15
42 3 4 5 10 5 10
43 3 4 5 10 5 10
438 4 2 1 15 1 1
49 4 2 1 10 1 5
54 4 3 1 10 1 10
73 5 4 1 15 20 10
74 5 4 1 10 10 15
75 5 4 1 10 10 15
76 5 4 1 15 10 15
11 2 1 5 1 1 1
12 2 1 8 1 1 1
13 2 1 5 1 1 1
14 2 1 5 1 1 1

Ot B mANE,2,3,4,5 ﬁﬂﬂﬁﬂ%ﬂﬂﬂﬂﬂltﬂ:ﬂ!!ﬂliﬂs 4’!!&:&‘!, WA ML+ WA
-t B
* |—Soil without erosion; 2——Slightly eroded soils; 3——Moderately eroded soils; 4—Sevcrcly
© €roded soils, 5 Very sévérely eroded soils,

X, HEMTERNETERMRTOXAAREIBORAZENLR, A LES
B RATLABE Z X WA,

DO, 4hHT4k SRR SRR A

RIEERIITER, TRISAT MR m PUIRAR 8 K 1 H ey L 4 Ko

(=) RALRABISBARKE B WMER, ThREANF ARG E, mRBEE
KHA R ANRMEFREE, B—RASBA, IHHAHSMH L MR, HR—6
B+ MA TR R K, (T, RAUSRS 24773, Mk chRIRT & H B A 1 O 4 bk 1 38
R, BEHHER 20 MR FEREAAFAENRM I HRRATR 7, BFR
RS RN, HFERENRABEANREAR, Y85 —ENRARN, NEHTLL
EHEZRME FREMENTHEL; AN, YRAX—KLREHHEE, ShEFEEE™
AEFLIE, W RATUR H R bt WA B A b, R BRAE 0 Bl K L OR F 1 e R 6t
K. MARRFRETUTABE-RMT RLBHMEFREBHADRBE(E ), M
MR R — R LR B TR IR, W& 8 T, RERM T MAR, L E2EMmEA
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Table 8 Frequencies of the intensity values of erosion factors on different soil types

E@M T WA R FIRI PR B
Sum of emergence in cach eroded soil type
EHBEE
BERT  lnccnsity [£H1D M0 L%

Factors vensity [ ERDBU L e wmm+mlhpmntn) arsnis | Bamwmiy
apparent Slightly Moderately Severely Very severely
cfgssion eroded soil | eroded soil eroded soil eroded soil

1 10 16 30 23 1
+ WA 5 3 20 28 21 8
Erodibility 8 1 17 27 _ ‘ 16 19
10 0 18 24 12 26
1 7 21 32 0 2
3 5 19 37 0 3
iﬂ;ﬁ;#&& 6 2 18 27 10 9
ope 10 0 11 13 26 14
15 0 2 0 ' 36 26
1 8 31 19 19 4
LM RRER 5 3 23 26 19 8
Land utilization 10 - 3 16 4 19 11
20 0 1 33 15 31

9 3
tRmTRaE | ; ° o w 2
Damage from 5 2 % -18 7
unreasonable 10 0 7 37 21 15
land utilization 15 0 0 32 18 30

FREGESEN, MEERMTRBVNER. XS5ERIIFRERRE KN, &7
EH, EABEM I MAERTE L EIERT 20° Bk b ER SRR E TR
1M AR HRHIAES,

(Z) BhTEIX. RiEERIRIMLERES & TR 1 98 7 845 & _Erosast
B, TRLERM T HAT=RHK:

FE—BZAXBEE-ERIEERRBU L RASHERER FRNX AR EE 14
WETSE#HET R SF(E 1 ILE AT, #ETEH 1 2R), MEXRBEUE
T EEEER,

FHZSR. REE-ERSEREBHIHSEEMEATHEERR, B1HRE«
B A FE R B MBI A, B AR LR AL MRS S B R R B R
MBS SBIHE 1, 2, 3 %K),

& LFRE I, ¥R R FIE R R, RANMGIEEZ, RTSToL
B, UEH R TEAIREA EXHBREAHARETLNERER, BREHTX—
FERAUEAES AN ERREN, SR RMEARERPHARERRBNREN, &
WEESENLHFAS, BRESX MRS EERLRE . RnEM#—F T
WA E kB E B, R, P& R WA AT MY R, RETH
EBNTMAER RN SRR STAE SRR R.
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STUDY ON THE NUMERICAL CLASSIFICATION AND
DELIMITATION OF ERODED SOILS IN GUYUAN COUNTY,
NINGXIA AUTONOMOUS REGION

Yang Yan-sheng and Shi De-ming

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Numerical classification and delimitation of eroded soils in Guyuan county, Ning-
xia autonomous region were studied by means of the principal components and stepwise
discriminatory analysis based on the data from the field observation and nume-
rical coding. ‘

In this study, 84 different eroded soil samples were collected and analysed and four
important factors which influenced soil erpsion were used as variables for caleculation.

On the basis of grouping of intensities of the erosion factors, the intensity values
for every eroded soil were used as observable values of the variables.

Through stepwise discriminatory analysis, the types of 17 soils among 84 eroded
soils are adjusted, furthermore the diseriminatory equations are established. The key of
eroded soil types is compiled based on the data caleculated from the equations. The
types of eroded soils can be discriminated and development tendency of soil erosion can
be predicted with the add of the key. The study on eroded soils by means of principal
components reveals the relationship between eroded soil types and principal erosion fac-
tors; and on the basis of this study a delimitation scheme of eroded soil regions is
suggested.



