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The variation characteristics on slope spectrum and information entropy of
cultivated land in the crossing zone of Tibetan-Qiang settlement

ZHANG Shu-jie, GUO Ya-lin, FAN Min, WANG Qing
(School of Environment and Resource, Southwest University of Science and Technology, Mianyang, Sichuan 621010, China)

Abstract: The study takes the Tibetan-Qiang settlement as the research unit and extracts the local spatial in-
formation of the cultivated land of the zone in 1999, 2009 and 2014, and quantifies the slope differentiation charac-
teristics of the cultivated lands through geo-info spectrum and information entropy technologies to clarify the reason-
ability of cultivated land utilization system in the Tibetan-Qiang crossing zone across the upper reaches of Min
River. The results reveal that: (1) during the three study periods (1999 ~2014), the total amount of cultivated
land decreased significantly and the slope spectrum curves of cultivated land descended significantly when the slope
is over than or equal to 24°, meanwhile the cultivation rate of steep cultivated slope land also has dropped dramatic-
ally from 83.67% in 1999 to 71.97% in 2009 and to 55.03% in 2014. However, the spectrum curves in the range
of the slope less than or equal to 14° showed an ascending variation trend and the rate of gentle slope cultivation is
16.33%, 28.03% and 44.97% for 1999,2009 and 2014, respectively, indicating that the distribution of cultivated
land moved gradually toward the regions with gentle cultivated slope land and it will gradually become the local con-
centrated distribution area of crops. (2) Under the influences of the implementation of the Grain for Green Project,
the occurrence of 5 + 12 earthquake and the secondary geological hazards derived from the earthquake, the informa-
tion entropy of slope spectrum for cultivated land increased from 1.253 in 1999 to 1.515 in 2009, and further
reached 1.707 in 2014, showing an increasing trend in the Tibetan-Qiang settlement crossing zone. Therefore, the
gap between area percentage of gentle cultivated slope land and area percentage of steep cultivated slope land has
narrowed. It suggests that the allocation of cultivated lands in different hierarchical slope sections tends to be uni-

form, which is conducive to local conservation of water and soil. The research results can provide the basis for the
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reasonable planning, utilization and scientific management of cultivated lands in the crossing zone of Tibetan-Qiang

settlement across the Upper Reaches of Min River.

Key word : slope spectrum; information entropy; cultivated land; Tibetan-Qiang settlement crossing zone

PERES R E Tl fb Fys i i sl & e, 2 R
JE M X R AR T 5 A 3 5 2B i A A A8 IR VT |
TR R I N 1 250 A0 50 B LS 5 © ok
WG, W X R 4R S R TE T [ 2R R A R R
1A oA G B 5 R IR AL OC R AR 4,
Wi 2 B 55 3 7 5 IR Ak — 20 A H0 RN B <7 55 80
LR BE At — A E ) L OB A 5 5 AT
REARS N, PR, T A B i 5 A b ) £ 3R
FEVIE DR 27 L 2 2 5 Al 5 A AT R 82 ke
AOSCEEER AT PR — i BB B 1 W Fhi, X
MR H AR K E S A T AR B S LA A &
BRI X,

W R B A 4 s Bk e A TR 3 R A
TACFFER A R T-Be . HET, Bk ik 2 & W K
AR W' K EwES SHNE HEE
TEEAANE R B 2 0 2 2% P R 84 i v ) T B
FE S AR AR S AT | b R 2 A Ak
ST BBz N o AR SOk OB TR VL 1
I TR T A X R WF ST BR T, T SRR RN T b
SEHE L i ] GIS HR$EH 1999 ,2009 4FF1 2014
AEAF ST XA Y 2 TR 2, R 3 038 R A5 B R R
R 1 221 8 DX 3 b o3 A 0 B B R AR S AR B 4
73 DX b R RS S AR A3l A
1 #et S5k
1.1 #HRXER

WY T Y 22 R i DX b b T S 43 X, 78 T 5
Ty e s 1 R G2 e DXChl o0 A A i T it
A o TR i ) o o N0 B2 B2 S R
i 5 R B A @R v, Hrb e R s 2 50 i
T Ll BT i S R (MR 1100 ~ 3 200
m) , JETG RIS W 22 UL F 1) 25 A L, S 0 A A
MK 1 180~3 200 m Z [A] 1) T 5 44 F0 V B 4 |
AR Ly T O R VE T 835 4, R R
AT DAL IR iR R E ;8
GRIEA 666 4, R AT I - IERE
AEX AT 31°19'N~32°24'N,103°11'E ~ 103°52'E
ZIA) 3 3 AN, AT BOX R A B Y e A A
WES FARKBEWERT S MR o Wik
WEEYE S 5 DS (B 1) 31X 5 A S AT IR
e S A | JE T SR R X, SR B TR

IR R R AR B A 2 L A 2 1, A 28 4 L
HABBERGE , B 22 R bS]

B 2

V\/‘-\ - & H
A \’I o)
2 H r? :
T W A ¢ By County
~ A ’ JEJ%E Tibetan
NS g | %M Qiang
{ Ju E j#%  Hui
( '/'}tg_ L J% Han
3 ) Hf 78 X The study

regions

0 10 20  40km
I E—

1 HREEIRT ERFNS 5
Fig. 1 The spatial distributions of the investigated

regions in the upper reaches of Min River
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Fig. 2 The cultivated land information on the investigated regions in three different periods
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Tab. 1 The amount and variations of cultivated land areas and their change rates in 1999,
2009 and 2014 in the investigated regions
BLIE=Y oK H LSRR .
. - PR ; DX I A T AR
5 4 B IE S BRSBTS B B
Item Year Xuecheng Town and Puxi  Seergu Country and Waboliangzi ~ Zhenping Country in .
. R . . . . . cultivated land
Country in Li County Country in Heishui County Songpan County
s 1999 847.14 1074.96 634.50 2556.60
i) 1
BAEDY kam 2009 423.63 884.79 452.07 1760.49
Cultivated land areas
2014 426.96 489.69 403.56 1320.21
N ) 1999-2009 -423.51 -190.17 -182.43 =796.11
EACR/ ko 2009-2014 3.33 -395.10 -48.51 -440.28
Change
1999-2014 -420.18 —-585.27 -230.94 -1236.39
‘ 1999-2009 -49.99 -17.69 -28.75 -31.14
ARAY 322 /¢
AR/ 2009-2014 0.79 -44.65 -10.73 -25.01
Change rate
1999-2014 -49.60 -54.45 -36.40 -48.36
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Fig. 3 The information on slope spectrum curves of cultivated land in investigated regions
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Tab.2 The information entropy of cultivated lands in investigated regions
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