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Spatial differentiation of soil anti-erodibility in the Sejila Mountain
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(a Institute o f Resources and Environment ,b Research Center of Soil and Water Conservation in Alpine-cold Region ,

¢ Institute o f Plateau Ecology , Tibet Agricultural and Animal Husbandry College , Tibet , Linzhi 860000 ,China)

Abstract :[Objective] The spatial variations of soil anti-erodibility in alpine-cold region in southeast Ti-
bet were analyzed to provide basis for the prevention and treatment of soil erosion in Tibet. [Method) The
changes of soil anti-erodibility index at different altitudes and layers were analyzed and a comprehensive e-
valuation model was built using the principal component analysis and soil quality index method. The model
was then used to evaluate soil anti-erodibility at the elevation of 3 200—4 600 m in the Sejila Mountain.
[Result] At the altitude of 3 200—4 600 m,except for aggregate destruction rate,non-capillary porosity,
capillary and bulk density,other soil anti-erodibility indicators increased first followed by decrease and slow
increase. (2) When using variation coefficient to evaluate the spatial differentiation of anti-erodibility in dif-
ferent layers,the variation coefficients of soil aggregate indicator of 4 200—4 600 and 3 200 —3 600 were
23.02% —123.54 and 0. 85% —19. 58 % ,respectively. The variation coefficients of basic physical indexes of
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soil peaked at 3 600 m with the lowest at 4 200—4 600 m. The lowest organic colloid index was 17. 86% at

4 600 m and the highest was 93. 63% at 4 200 m. [Conclusion) Based on the built comprehensive evaluation
model, the order of anti-erodibility was 3 600 m>>3 800 m>3 400 m>4 400 m>>4 000 m>4 600 m>3 200

m>4 200 m.

Key words: Tibet; Sejila Mountain;altitude;soil anti-erodibility; spatial differentiation;principal compo-

nent analysis
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Table 1 Basic characteristics of sampling points in west slope of the Sejila Mountain
e b ZHi g i (° : R NN o . s
d/m K BEO R B HBEE e e
Altitude Longn‘ude Slope ASlop‘e Main plant types Vegetation Soil type Climate type
and latitude angle direction coverage
N 29°33'58. 23" Kt NIMZ A2 LI 3 A% 5 1L TR
3 200 E 94(’?2'20.26” ’ 30 /\I\E Picea likiangensis var. Linzhi- 0. 80 Mountain Mountain tem-
o ' : ensis plantation brown soil perate zone
JEL 3 LB PR A2 e N,
o , - e . 7k i, i
3100 N 29°34'03. 33", 39 R Quercus aquifolioides , Pi- 0. 80 ﬁ(i)%rﬁqi I\u;l[(i)%f:i tem-
’ E 94°33'38. 37" . SE cea likiangensis var. Linz- ' br n(s B rat (’ o
hiensis own so perate zone
VE AT M B A - —
3 600 N 29°33'26. 61", 37 p (4 Fargesia macclureana , Pi- 0.85 E’I/Ii&f% l\”;lli&r{iljl tom-
E 94°33'31. 67" NE cea likiangensis var. Linz- oY }Toun({ i ?}Jt ) a0 ¢
hiensis hrown so perate zone
RBRKERE ME B b A ke S
3 800 N 29°33'45. 01", 10 itz Abies georgei var. Smithii, 0.70 ﬁlﬂ‘%%%%‘d gzﬁufﬁﬁmld
E 91°31'13. 03" SW Picea likiangensis  var. : P A e
Linshiensis rown soi emperate zone
=W A N A ey 7 . e S
o ) _)\ﬁ@@*}x%é?\‘fx 11 2 1 A 0 NAAIE $~1
4000 N 29°34°41. 61", 36 i3] Abies georgei var. Smithii, 065 Mountai acid  Sub-alpine cold
E 94°35'19.17" SW Picea likiangensis  var. oY b gun a}(:h act ¢ um)d pl:L ;O
Linshiensis rown s emperate zone
ShE v T o
N 295510, 55" - AR TR AR VA A TIE e
< . B R o . SRENT ountain eluvi NERIE
4 200 0! ” 27 Abies georgei var. Smithii, 0. 80 . Sub-alpine cold
E 94°37°02. 76 SE . ated  podzolic
Rhododendron nivale coil temperate zone
T, o 5 1L 3 A B .
< 2937750, 55" _— OB 6 55 2 AL R e
. s 3 - ub-alpine . ..
4 400 ool n 31 . Rhododendron bulu Hutch. , 0.85 Alpine frigid
E 94°38'07. 55 SW . shrub  meadow
Rhododendron nivalel coil zone
. . Wom AR
. al ) AL B 45 A A . =AlIE
1600 N 29036,,08' 38 30 Vi gﬁﬁtjj;ﬁfﬁi Hutch. , 0.70 fi) . Sub-alpine /Tlpine ?jigid
E 94°39°00. 27 SW shrub meadow

Cassiope fastigiata

soil

zone

T WF S AR W 3 7T 23 0 L M IR A (3 200~3 600 m) (V. #& [I FE R (3 800~4 200 m) i [ FEH (4 400~4 600 m)L1618),

Note: According to elevation, the Sejila Mountain can be divided into mountain temperate zone (3 200—3 600 m) , subalpine cold temperate

zone (3 800—4 200 m) and alpine frigid zone (4 400—4 600 m) 16181,
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AKFaE RIS R (X)) JhifE >0, 5 mm /K Fa bk A
RS R (X,) JRiAR >0, 25 mm JE KR H Bk
(XD, RAMIES e IR BELBRE (X,
EEFLBE (X R HEARBUR & (X)W K & 5
(X100 o SRASCHRL24 04 7 3 D0 2 A AL &5

KRR B (X SR FH KO ik T,
HEEAR N

X, =(XPK,+P)/A,

P oSS @ B AT R B K A
SR IRL IE R B Py g 10 min P4 A 43 1Y 4 3 5
BB A R R BB IR i =1.2,
10 min,

P 3 447 349 T T A% (X)) SR B S T 94 4000 g
P E  HA AR R

X, =2X.W,,

Horp X, Ry AR AR R KO B H A% (mm) W,
Shy A HE A5 A% A BRI T 43 V)

P 3R AT IR 38 ( X5) 2R ) 4= HE DR 43 B 5 I
HAtR A"k

X = CRif2>>0. 25 mm F BAKT 5 40 bl — ki
£>>0. 25 mm PR AN 57 73 Hr D /BL4£ >0, 25 mm
P 3R 44 1 3 43 A7 1B < 100 %%
1.5 BRI LE

PAASTR] A J2 25 B dh P 48 A 108 7 38 {8 2 S5 2R 4L
AR 0 ZR R 1L AN [R] V4K DX A 3 Bt ok 1) 4 (] AR S
P, FA SPSS 17. 0.0rigin 9. 0 {4 F B K & J7 22
(CANOV A 3 #2047 1B il A Fr 5 b 21, ) 36
G353 W VA BT P P A DR A R 5 T A D A
Y53BT H AR 68 2R 1L AN [) v A DX 3 - S 470 o P 1) AR
TR



72

PE JEAMB R 722 4R CB AR B 4 O

46

2 HR5M

2.1 BERUAEERRB LERMERIEHNS
18] 53 R 4F1E
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2 T LLA TR 6 A L DRI A AR . BR SRR 1
PRA (X ) Hb s HoAx i bn ¥ B 2 W 45 B T B IR SR B
I R 48 B AP AR HR 3 200~ 34 00 m I

®2 BEHEEFERILEHK 3 200~3 600 m (L

SR f R 5 A SRR R R (XD R B 3 200 m g4k
K53 600 m #EKIKZ 53 400 m iR fe /)N 3% T fiE
ORI TR BEAR G . SR AS Wy B4 A Bl
MR AR B T P AR B LB (X)) B
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Table 2 Soil-erodibility indexes at 3 200—3 600 m altitude of the Sejila Mountain

B/ ify/e‘;m X% X% X% X% Xel% Xe/% X% X% X Kt " ﬁlg/fw
0~10 62.26 51.68 81.93 21.80  2.64  24.01  1.80  44.49 1.17 2. 67 89. 14
10~20 83.30 55.30 68.38 18.60  2.22 21.80  2.73  47.70 1.22 2.01 19. 29
3200 20~30 64.68 38.80 67.70 13.60 1.79  14.46  2.50  43.23 1.01 1.67 25. 31
SEHI{EH Mean 70.08  48.59 72.67 18.00  2.22  20.09  2.34  45.14 1.13 2.12 44.58
WREAKCV/%  16.43  17.85 11.05 22.96 19.17  24.89  20.67 5.11 9.68  24.02 86. 83
0~10 88.50 70.08 91.89 23.20 2.42  4.04  2.76  51.53 0.77 3. 80 66. 39
10~20 86.68 69.18 91.35 15.80 2.14  5.11  2.98  58.01 1.01 4.14 45.10
3400 20~30 88.60 71.32 92.22 25.80 2.59  3.58  2.32  48.57 0.92 3.10 64. 31
SE34{ Mean 87.93 70.19 91.82 21.60  2.38  4.24  2.69 52,70 0. 90 3.68 58. 60
A RZECV/ % 1.23  1.53  0.48 24.02  9.53 18.50 12.51 9.16  13.47  14.41 20.03
0~10 88.36  78.54 95.23 33.40  3.00  4.02  1.32  39.93 0.39 9. 40 280. 84
10~20 87.86  70.94 94.43 22,86  2.17  6.43  1.65  19.12 0.32 6. 28 176. 94
3600 20~30 86.90 66.02 91.54 12.80 2.10  8.75  2.21  59.12 0.73 3.67 50. 25
SEHI{E Mean 87.71 71.83 93.73 23.02  2.42  6.40  1.73  39.39 0.48 6. 45 169. 34
TREBRCV/% 0.85  8.78  2.07 44.75 20.66 36.96 26.06  50.79  45.69 14, 48 68.19

2.1.2 #3K 3 800~4 200 m I FH ) ERBF LIE (XSGR T, BE LB E (X B ER, — &2

H1 2 3 AL, 244K 3 800~4 200 m i, FEAF 5T X
BRI R AR L B AT SR A R R (XD Bl g 4k b
THE I S 2 5h AR5 bR SR R AR

TEMEIR ] 3 800~4 200 m i, 4 S HEA Py P2 45 A5

A S X B2 R R ZH PR R 1 546 V)
IR A 5% s AR AR B (X ) 22 M 48 o W3 7K
B (X)) BN o XA HUR AR SR & - A L
Joit 5 D) i Y A T AR S e

AL B Ry S % W T R BE g . A B AL B
K3 ABBETHILEHE 3800~4200 m Tl EEH TIEAF M
Table 3 Soil-erodibility index at 3 800—4 200 m altitude of the Sejila Mountain
== = X,/ X
{&‘}&/m L2/ em Xi/%  Xo/% Xs/% X% Xs/% o Xe/% o Xi/% o Xs/% ‘)',3 X0/ % 11/,1
Altitude Layer (gecm ?) (g kg )
0~10 88. 20 81.68 94. 09 27. 40 3.50 5.26 2.34 43.70 0.42 6. 84 242.95
10~20 81.12 69. 26 86.87 22.00 2.53 6.26 2.61 59.90 0.71 4.56 89. 05
3 800 20~30 76.42 60.42 80. 66 18. 60 2.14 6.62 2.92 50. 89 0.77 4.01 62.54
SE#41{H Mean 81.91 70. 45 87.21 22.67 2.72 6.05 2.62 51.50 0.63 5.14 131.51
WREABCV/% 7.24 15.16 7.71 19.58 25.72 11.65 11.06 15.76 29.55 29.21 74.07
0~10 68. 28 55.04 90. 52 18. 60 1. 46 26.43 2.11 48. 06 0.76 4. 50 40, 17
10~20 66. 60 39. 80 73.76 15. 40 1.03 7.43 2.24 56. 40 1. 15 3.78 40,77
4 000 20~30 62. 40 37.18 64.50 10. 60 0. 86 3.25 2.71 51.02 1.15 2.26 17.75
{8 Mean 65.76  44.01  76.26  14.87 1.12  12.37 2.35  51.83 1.02 3.51 32.90
mRERKCV/% 4.61 21.92 17.29 27.08 27.69 99.87 13.41 8. 16 22.08 32.55 39. 88
0~10 80.02 67.06 87.95 17. 40 2.88 6.92 2.43 40. 28 0.68 3. 40 74.89
10~20 30. 14 16. 50 71.19 5.00 0.43 45,28 2.08 39. 82 1.28 2.06 19.53
4 200 20~30 25.00 10.72 55.08 5.00 0.31 64. 88 2.94 43. 66 1. 30 2.07 13. 74
S Mean 45.05 31.43 71.41 9.13 1.21 39.03 2.48 41. 25 1.09 2.51 36. 05
A Z2H CV/ % 67.46 98.62 23.02 78.38 120. 20 75.54 17.42 5.08 32.42 30.71 93.63
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2.1.3 #H¥ 4400~4600 m HLEFLE mE
4 AT g Ry 4 400~4 600 m B, 7 4 58 AR
feAnep, B AR B TE . BRARLAR >0, 25 mm JE KRR
IR R AR B (X R HOKRE RS B(X D) i 3
VA 3R A 34 i B AR (X)) Rk a4 o oA HE

PIRROIE S X EE SRR RA G R
Yy AR b b B S R B BT R (XD B R AR TR
SRS R AR AR RN B AL R
W YA A 1) T o 22 3 DR

x4 BEHMEBTHILER 4400~4 600 m HILEF TEN T AE
Table 4 Soil-erodibility index at 4 400—4 600 m altitude of the Sejila Mountain
ﬁfﬁéi Jrfy’/;m X/ Xo/% Xo/%h Xo/% Xa/% X/ Xa/U XelS }i;/l,) Xuw/% ﬁlg/ﬂ)
0~10 79. 88 71.58 84. 69 29. 80 3.33 5.02 2.38 46.79 0.79 3.60 84. 47
10~20 66. 26 34.98 84.10 22.40 0.74 6.57 2.13 54.52 0.75 3.46 49.78
4400 20~30 43.22  21.30 70.92 17.00  0.62 48.97  2.07 47.57  0.72 3. 48 73.17
S Mean 63.12 42,62 79.90 23.07 1. 56 20.19 2.19 49.63 0.75 3.51 69. 14
SRR CV/% 29. 36 61.00 9.74 27.86 97.94 123.54 7.50 8.58 4.66 2.16 25.59
0~10 58.42 23.38 87. 20 38.00 0.43 33.01 1.91 45. 40 0.81 3.50 75.48
10~20 59.08 53.96 80. 84 17. 80 2.33 26.92 1. 64 34. 85 0. 85 3.21 63.55
4600 20~30 74.22 69. 56 64. 21 5.00 3.15 35.59 2.33 55.41 0. 88 3.73 52. 66
SEHY{H Mean 63.91 48.97 77.42 20. 27 1.97 31. 84 1. 96 45.22 0. 85 3.48 63.90
R RBCV/% 13.99 47.97 15. 33 82.09 70.83 13.98 17.74 22.74 4. 15 7.49 17. 86

2.2 BERUARALIETERMEEFENZES

RAFE

AR 2 BT A AR S e s B v
(s, P RR A E W B s H 22 . B
Fe2~4 M PEFEH, £ 0~30 cmm + )2, L P
FeAm BE 2 TR B HE A AL A ], HLAR R R A
25 SRR o DR 2R 8 AR RLAE =0, 25 mm /K
Fatk A BIA S B R A2 >0.5 mm /KEaTEF BIAKE
it KLAR >0, 25 mm AR K AR R R IR B i KRR PE
FEBC A RO 2 5 AR SRR R A R R
B4y R 0. 85% ~67. 46%, 1. 53% ~ 98. 63%,
0.48%~23. 02%,19. 58% ~ 82. 09%, 9. 53% ~
120, 2% 1 11. 65% ~123. 54 % ; - Y FR K 45 bRk
EEILBE BB L R R K

=/
W

AR ZEA R 7. 50% ~26.06% ,5. 08% ~
50.79% ,4.15% ~45. 69% F1 2. 16 % ~44. 48 % ; +
AN RAEEREAIR S 2N E 5 REH
17.86%~93.63%.

2.3 BFfHLTEAMERAEREREITNE
By L
2.3.1 mARFEARAG LIl T A BUO R R bR 1S

B B A EL ) SOA DRI BRLGSR T Ry BT
TEA R Z A5 B A AL b DU D 3 a0 R AR T
A AR 0 A BT P PP BT R 2R
FRAME S PLPEA € 2 0 1L P A [ AR
BPU T RE . ABFIEEI 11 A BT AE bR
A% 0~10,10~20,20~30 cm + 2 #E4T 3 54
T RIS,

®5 EBEGFHLUARIETERMEEREFREGHNTEMEITFEREBE
Table 5 Load and cumulative variance contribution rate after factor rotating of
soil anti-erodibility index at different soil layers
EYAYir
3 8RB 17 2 Load of index factor TR/ %
+2/c ES C lati

Iz / cm Ejzﬁ' umulative

Layer PCA variance
: X1 X, X; X, X; X X7 X3 X X1 X1, contribution

rate

1 0.796 0.922 0.215 —0.454 0. 946 —0. 891 0.355 —0.218 —0.335 0.238 0. 340 52.08

0~10 2 0.572 0. 342 0.924 0.499 0.022 —0.345 —0.160 —0.064 —0.868 0.822 0.663 76. 80
3 0.125 —0.030 —0.047 —0.332 —0.212 —0.054 0. 855 0. 865 0.167 —0.471 —0.610 88. 41

1 0.573 0.503 0. 838 0.734 0.188 —0.848 —0.154 —0.031 —0.842 0. 890 0.742 57.15

10~20 2 0.717 0. 854 0.253 0.431 0. 957 —0. 240 0.319 —0.112 —0.218 0.232 0.284 81. 21
3 0.281 0.037 —0.141 0.051 —0.056 —0. 420 0.874 0.956 0.445 —0.252 —0.569 90. 61

1 0. 885 0.915 0.515 0.069 0. 836 —0.714 0.070 0.750 —0.309 0.414 0.148 57.46

20~30 2 0.215 0.279 0.439 0.302 0.262 0.154 —0.715 0.447 —0. 864 0.814 0. 898 73.52
3 0.401 0.210 0. 644 0.939 0.087 —0.594 —0.116 —0.286 —0.240 —0.060 0. 334 86.47
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BLOT A BT LR . ARl TR ) £ 2 45 8 Aokt 32 4y
DUHR I /INAS TR & 3 AR AR PE A R 2R 1 3 B2 1R 25 5%
M5 A UAEL.ZE0~10 em 124 1 4 h
FiAE=>0. 5 mm KA IR AR & | A 4 A R RO
0 AR P SRR I TR S ) e (B R L U B F 5
X 0~10 cm + 2k 42 >0.5 mm KB BIKE
T ok A SR AT 3 AR A (R OK L P R AR
IR /N B0 o P R 5 B 2 R R AR R T ORL
#>0. 25 mm AR KR E BT R AA & i AR
Fi R K E R AR E R 3 B R R T AE
BELBRE EEARERFE. 7£10~20 cm +)2,
51 RS PR AR >0, 25 mm 38 4l K R Tk R
TR AT SR PR IR % - R R o L W K Y
47 28 46 %o (B 8 w5 - B 10 ~ 20 em 4 J2 ki 4R >
0. 25 mm JE7K AR PE A1 5 1A 3 S L IR K B o B
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RS TR,

b A A A 25 5] 0~10 cm . 10~20 cm Al

20~30 cm - )2 4 HEHT M BE I PR LR 43 1R
Y1, =0.589Y, 40. 280Y, +0. 131Y,,
Yio-20=0.631Y,+0.265Y,+0.104Y,,
Yo 50 =0. 664Y, +0. 186Y,+0. 150Y, ,
XYY, fYs 5305l Rm A F 25 1.2.3 £
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