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distribution of sampling sites
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Tab 1 Weights of Cultivated Land Quality
Grade Evaluation Indexes in Altay Region
HirZ D2 LIS A AR E
Target Guideline Indicator Portfolio
layer layer layer weights
HIE AL 0.075
HHZ B 0.072
SEHLAE BT 0. 066
AR 0. 065
Yt 0. 063
i il 2% 1l X HHLR o 0.103
R B e
Altay area AR 0. 101
Arableland ) A
quality grade PRALPERT B 0. 061
AR 0. 075
U G 0.051
HEWERE S 0. 115
B R HEAA AL 0. 070

VHMERRE 0.083
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Tab 2 Functional - type indicators and their affiliation functions for evaluation of
arable land quality in Altai region
el i H sfJm Rk “ . "
Function Type Projects Affiliation functions

7% 7! Ring on type HHLR Y=1/[1+ax(u-c)?] 0.001 07 47.290 001 0.6 <u <47
7% % Ring on type LR Y=1/[1+ax(u-c)?] 0.000 034 7 312 53 <u <312
78 _[- %! Ring on type AR Y=1/[1+ax(u-c)?] 0.001 26 44 1<u<44
7% % Ring on type A 2L Y=1/[1l+ax(u-c)?] 0.000 105 148. 369 995 0<u<l148
7% % Ring on type B )RR RE Y=1/[1+ax(u-c)?] 0.000 14 150 21 <u <150
& T % Quit under type YopE Y=1/[1+ax(u-c)?] 0. 002 09 0 0<u<33

x3 MEHRMRHHREERENTIEIERREREE
Table 3 Conceptual indicators and their affiliation for the evaluation of arable
land quality level in Altai region
A Rate the value

PEHr A & Evaluation factors

HE i Tillage texture i ey e it W
B Affiliation 1 0.9 0.8 0.7 0.6
JFiHiA4 7 Texture configuration E il eiLyN: SE AR R Y IRab T B AR RD
SEIE B Affiliation 1 0.8 0.7 0.6 0.5 0.4
S Salinisation T ft RS e R
)@ B Affiliation 1 0.8 0.6 0.4
I Terrain area ik A0S L A SR (71520 2= MG 1 SR 1074 20 LI T3 b
)@ JE Affiliation 1 0.7 0.7 0.5 0.6
VPALAEE Degree of sanding JEvb ik 7k
JEE Affiliation 1 0.5
HEWERE 7 Trrigation capacity i /s s — %
B Affiliation 1 0.75 0.5 0.3
& AR AL Farmland forestry network VU TH A AR A PR T A AR —THA K Tk
B Affiliation 1 0.8 0.6 0.4 0.3
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Fig 2 Distribution map of cultivated

land quality grade in Altay area
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Table 4 Distribution of arable land quality grade in Altai area
L A 4 foz AN L Afs 4 4oz Ik
Cultivated Compreh A . Cultivated Compreh .
. . rea Proportion . . Area Proportion
land quality ensive Index (10* hm?) (%) land quality ensive Index (10* hm?) (%)
grade (IFT) m ¢ grade (IFI) m ¢
_/\’ LAY
. il =0.8118 0.07 0.27 ./\#im 0.649 7 ~0.682 1 4.52 16.99
First class Sixth class
p— P
— 0.779 4 ~0.811 8 0.57 2.15 Lo 0.617 3 ~0.649 7 4.21 15.83
Second class Seventh class
=5 I\
Third class 0.746 9 ~0.779 4 2.63 9. 88 Eighth class 0.5849~0.617 3 1.79 6.71
s
U5kt 0.7145~0.746 9 5.38 20. 19 h%ﬂﬁ 0.5525~0.5849 0.45 1. 68
Fourth class Ninth class
e Sy
.ﬁffﬂﬁ 0.6821~0.7145 6.83 25. 66 T <0.5525 0.17 0.64
Fifth class Tenth class

UV EYANE 3y A S W = % T8 3 R 12
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HuTAI AR 84. 35% [74. 82% Fi170. 44% .,

WM AR L 2 AN b, TRl 6. 62
x 10" hm* , (5 iy X i Bk 1 AL () 24. 86% , B
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BAFFEEH], BT 2t DX AR 45 b T ARl 6. 62 x 10°
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Tab 5 Arable land quality grade area statistics by county and city in Altai region
— —it =%t e A
iy X First class Second class Third class Fourth class Fifth class
Region i He T He i i He A5l T He sl i He sl
(hm®) (%) (hm®) (%) (hm®) (%) (hm?) (%) (hm®) (%)
m*j]%%ﬁi 531.99 73.55 2974.10 52.04 9 190.93 34.93 16 161.62  30.07  11400.40  16.69
Altay City
IR HL
%ﬁfj\ié\ — — 25.03 0.44 1 428.39 5.43 4482.62 8.34 10 675.48  15.63
Burgin County
%ﬁ"{@t% — — 7.03 0.12 573.98 2.18 9 986. 61 18.58 19161.88  28.06
Fuhai County
. kS 191.32 26. 45 2 601. 62 45.52 9 286. 51 35.29 7 530.94 14. 01 5832.36 8.54
Fuyun County
ﬂﬁFj‘{E‘JE\— — — — — 2 366.92 9.00 5916. 40 11.01  10736.57 15.72
Habahe County
=
. p.7f.<]_j£- — — 60. 31 1. 06 771.71 2.93 4122.90 7.67 6517.23 9.54
Jimnai County
M oy — — 47.15 0.82 2 694. 45 10.24 5551.70 10. 33 3972.06 5.82
Qinghe County
A L5 N JLEE 145
iy X Sixth class Seventh class Eighth class Ninth class Tenth class
Region I He 1 T He sl I He 1 T He sl I He 1
(hm®) (%) (hm?) (%) (hm®) (%) (hm?) (%) (hm®) (%)
E
ks Fﬁ 3973.30 8.79 529.25 1.26 4.80 0.03 — — — —
Altay City
Iy
mfj\ﬁg 8 166. 20 18. 06 7 891.24 18.73 4977.89 27.85 3 466. 80 77.59 1 702. 36 100
Burgin County
fﬁ.ﬁ% 22513.62  49.79 8 396.72 19.93 7 726.02 43.23 686. 34 15.36 — —
Fuhai County
= H
b A 2 603. 93 1.34 56.52 0.13 18.62 0.10 — — — —
Fuyun County
B 6 466. 53 14. 30 7 853.73 18. 64 1 463.75 8.19 174.76 3.91 — —
Habahe County
=+ H.
. ”7&]34\ 1797.99 3.98 1474.79 3.50 1. 00 0.01 — — — —
Jimnai County
EREE=
1 698. 06 3.76 15934.95  37.82 3 681.49 20. 60 140. 01 3.13 — —

Qinghe County

Bi] 850y 2 by IX A5 B 0T 3 8 A 7 5% 3 o B
15, HLEEAF T AUA 6. 24 x 10* hm? | (5 {1 %5 Hb 1 £
(1) 94.27% , F LA A AEA /R BB A v B0 ]
B A R IR = N T AS Ty N (10 T A<
29.85% ,HA BT r A, & B R TS B
AAFAE T EE S U b R dig ., HE B R A5 TE AR 0. 38 x
10* hm? , {3 (5 AR S5 M 1 B A 5. 73% , AR AT /R
B Aw i AT B ELAA A

A7 3K L v B RN R R A 1T RR 43 0
1.49 x 10* hm® 4. 32 x 10* hm” #1 0. 80 x 10* hm*,
o7 ] 8y 2 b DX AT 45 b T FR Y 22. 549% ,65. 33%
12.13% , Horr R R ds =2 A A A /R HE B r
e T B R AN e B A B R A A

A AR LA B A R S, R R ER R R A A UK
b = ¥R = N VTS R T = S R BE N W = A= R ]
B AT

VER RE S LR B BRSO 3, T BUR 6.37 x
10* hm?, /5 FL ik 3] 96. 22% , 3 %249 #i 16 A7 JR
B W B AR B, A AL 0. 11 x
10" hm?, (51 1. 73% , 5 B3 A 7 F s 25 1 A R
R T L R A AR L B A A T
40,14 x10* hm®, (5 [ 2. 05% .,

5 2 VR A I A o P S e T R
98. 02% , H:Alh ¥ >k JC B %, JC & A5 #F Hb 1r] £
0. 13 x 10" hm®, 3= % 43 4 78 A /% -5 A1 15 3
B, K3,K4



7 H IR IR #7581 ) b K BRI R B AR R A B 94 1791

W

0 50 km - e

WG

53 MHEHEEShERBEEEASES

Fig 3 The spatial distribution map of the barrier factors in the low — level areas of Altay area
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Fig 4 Statistical map of the percentage

of diagnosed area of each obstacle factor in

the lowlands of the Altai region
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Study on Evaluation of Cultivated Land Quality and

Diagnosis of Obstacle Factors in Altay Region, Xinjiang
ZHANG Zhibin, FAN Yanmin, WU Hongqi, DONG Tong, LIU Jing, LI Yupeng, GU Haibin

(Xinjiang Key Laboratory of Grassland Restoration and Environmental Information/ College of Resources
and Environment, Xinjiang Agriculiural University, Urumqt 830052, China)

Abstract ; [ Objective] In order to ensure the efficient use of arable land resources, this study evaluates
the quality of arable land in the Altai region in terms of grade, on the basis of which a barrier degree model is
introduced to diagnose the barrier factors for low grade land, so as to provide data support for future improve-
ment and construction of arable land. [ Method] In this study, 13 indicators were selected from three aspects
of land conditions, physical and chemical properties and arable land management using Telfer method, hierar-
chical analysis and fuzzy comprehensive evaluation method, and the quality of arable land and obstacle factors
in Altai region were analyzed and diagnosed quantitatively by using GIS technology and obstacle degree model.
[ Results] (1) The average grade of arable land quality in Altay is 5. 24, with excellent land (Grade 1 to 3) ,
medium land ( Grade 4 to 6) and low land ( Grade 7 to 10) accounting for 12. 30% , 62. 84% and 24. 86% of
the total arable land area, respectively, indicating that the current status of arable land quality in Altay is
good. (2) Obstacle factors were diagnosed for the lowlands in the Altai region, and it was found that the eval-
uation indexes of organic matter, effective phosphorus, irrigation capacity and effective soil thickness accoun-
ted for a higher percentage of obstacles, 16.30% , 13.41% , 12.27% and 8.32% , respectively, with mild
and moderate obstacles, mainly in Burqgin, Fuhai and Qinghe counties, and the obstacles of arable land in
Fuyun County were not obvious. [ Conclusion] The cultivated land quality in Altay area is affected by alti-
tude, environment and other factors, with a decreasing trend from northeast to southwest. At the same time,
the types, quantity and spatial distribution of obstacle factors in low land are clarified. It provides scientific
basis for improving the quality of cultivated land and ensuring the productive capacity of cultivated land.

Key words: arable land quality; barrier factors; barrier degree model
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