TEH#HRXKIWHR

Agricultural Research in the Arid Areas

Vol-24 No- 2
M ar- 2006

BEARELT SR MAA BET RSN T

KA,

(BefR2Fpe e R & ol BRRE 745000)

. AR LB A A A FUARS FGIS SR, 247 T 20 #5515 a X £ # R H An £
HBUTUARE SHARE LOFR HFE—F 2N T ZX L AR/ L HBRTUH B A, FHUTE
W15 a B B VR oo BT ARG Aush, E AL R R KR B W A R AR R D, H AR T 20 691
hm’, EEREAERAN, RO O#E AL BEHEGEE, P ERFHEARE; AR DT 12 269 k', £
EHENEN FHAE LA MW ER T 33 488 hm®, EEIR A T MM AP LA SR B R B
HHK, 15a MY 92788 hm', HIK LA Fn L AR TN A EE N ERE R ABES BHFE R

VEI N & &R

KBE. LA L MEY IS B BAELER

HESES F301.24  TEKARIRE:A

- Hb A A A R B S5 AR R LU CC) 22 B AR
LAt B AL EFEZ R RN 2, B
HARGEILE S PER IS ), - R 5 L &+
Hh BT IR A o AR e DX 35 AR S FR B AN 4 BRER SR ) 22
1, PRI, DX A A 2R At R R DA B X 3 A
RO, RSB R0 B, R
SRV N AT I RIED ™, A ISR T Rk
KIS ARSI, JUHUE 1 SR A P RR A A |
TR SR A DAL & A S IR ) R VR PR
filh Lt

AL - S A R AN Bl AR M X, R TR E B
JER ) B E AR 53, AL A S RE 557, ARG B
i T R P, 8w R AR AR AR
B KR E Y IR X —H X, % X SR i
TRV B EZDRUE X, A= Bext Ao 22K by
TR AR R B A HESC R AR T RE 5 S i 55 AR 45
BIAL . TSR, 78 B AR AU SR B R TS
X B A Sk Ry R AR T ROR AR, X gk
AV AR 24 3b DA K JH 00 A= A IR B% 77 A K ) 5
me, i HL RS 8 R A AR S IR R A LY
IR N /A7 =11 Ll DA e e (19
A A LR IR BN IR 2 RO ZE, 1T DA R AR B 55 Y
- R AT RELE A AT AE IS PR R DA R R
JEE A - R 22 A0 S BREE REma AT SR AR K

* I Fe H B .2005-07-15

N E RS 1000-7601( 2006) 02-0143-06

L XS S50 787515

L1 WX st RA R

5% X M AL 8 - v b A ARG R B R
BH P50 7 b X, b 3 AR B A T 4R 40 106 20 ~ 108 °
45 54k 45 3515 ~37 10 7 Ja), i FH 38 259. 8
km’, HoK H AR 33 220 km”, (HPR A L5
JFUK E i R BLAY 79. 9%, BN 4. 34X 100 A
(2002 4F) , Horp ol AT 4. 11X 100 A, (PSS IX G
ANEH)94.85% , 73 s + e R e i AR X 8 1
JRV X A X 8 R X4 AN AR R AL,
Horr LB - FeB i AR X B ) AR DT oy 1 AR
R 9] A ISR AR 41 3% F139. 7% , K it
RAWLLX AR X e oy B, 3 T iy s X £
PR B 10 000 ¢/(m” - a) , B H IR AR
X4 000 t/(km® « a) . AR T B IR A 1E
T T Rl P, FERE Y 471~638 mm [&], BR T
FNTE LRI04 U A= T AR HEAR AR, F b Ay 730 5 WL
TR RS VZ 537
L2 WRAE

K JH 1986 2000 4273 2 Hy 30X 30 m AITM AR
HERE A RER, %X 1 10 JTHUEE | -7 H
PR BT (Bl 2 5 - v i B U 22 20 el B JHL B A B )
1, HU SRR IX A% L H A AE B AR R

HLWB . #Fmpttae it AA 83710 B (NCET-04-0955) 5 3 4 7 J7 342 1l 5 52 b A b B R 05 92 06 2 F il ik 4 10501-
147) S H R A 2 Z B o 5 ( 049B-08) ;5 Bl 75 2% B8 T a5 9 B30 H ( Sank0222)
YE BB A 4 1963 ) , T, Hlab A, Bl %8, 2 B\ e 5 2 e o, E'mail:zhangxibia0882@163-ccm



i TR R 5

524 %

DA AR R O 1, LS 7y JE R AR P A
NI, S5 AR SCHRYBITZE H Y B E L 3R 26 AR
By 123t AR R BT S LY R R
IX) K3 AR LA 7R3,

2 Bl aR i X A R A5 SRR AR

FIF GIS 2 [a) 43 Ak w3 -+ 1) A Ve k4 7 8
IR E XG94, 15 H 15a 1 HoFl) F 28 AL S 40
WR(ZR L) o AR b A 2R A AL R HE R, BFZEIX 15 a
Ji] 3 ) AR A B SR 3R« B S5 R b T
FRRE I, e A st ) 2P0 T A R 0 AN [ R
2.1 #htEEMT L

15 SRS T AR T 20 691 hm”, BB
H—1.28% , Hor R RS L DX bk i R
K 43194 200 hm® AL 346 hi , (6] 4T B H K
el b i 5 A 7 SR R G B =, 38 )
i HARE T AR B0 62. 51% it 14. 88% , HR Ak I
(7. 32%) IR TS E (7. 36%) , 11X it
H AL A G 24 oy LD TR A 58 49%
FLR A A BEARIR(19. 27%) F AR AT 7 I 1 ( 18-
82%) , ¥ el R it T A TR o e
TR A 52. 14% , [a) ATy S M A e ffe oy JEL G e 28 g
TR 19.84% , 341, 55 b XA A £ Ay N A5 3
IR, LR X ) 3R AE ) R, 4 ER AL
G, 1 S B P8 5 Bk AR ) F2 2k
VR B AR, 730 5 72. 18% A119. 42% &
WA R B R DA AN TR 34, DA
8/ WA 0 R SR AR LG DA b T R ) 50
FEbsg e EEFE, h S AR A R A
HuEFR B KBNS 2T R X E AR S R S
BEIR, B DAL o,
2.2 HEMEMTL

B A S AV IR B A K, 15 A [A) B M 3L B
33 488 hm”, ZE{LR N 2. T2% , Tk N A F ot T AR 22
K EEHAF L LT 2 BT R X VL 5 IR
TN EEFRHE TSR R AR B A, (5 B A
NV 28 42% 5 SR AR 20 1 b T B A R Hb A 2
i e AR NG BB R N 2 —, 5 3 B A N AR Y
38.35% , F b THI R A4 14 02 DA v 7 o R R
o JEE R AR K k2 LA e F IR AR R TE AR AT
T o5 P E I R A KRN AR, 15 4R (R], B
FEH 12 664 hm', Hor oy B 5 Bl A A b RbK M T
R B1R.6 945. L hm® F15 134.2 hm.

2.3 MMM

15 4[] Ak b 35 0 20 12 269 hm”, S 4L KN
—2.46% , iR AL RE AT AR 0
BRI AR TR 87. 40% , JEAMK M
P IR R 2R, 15 421, JLdb 71 321 h” T
PONSTIv SR S % 58 SN 82 e a5 Bl ey
F| = 3.56% 1= 6. 43% , BA1 EEHEA S &
B, IR BRI R AL D bR AR TR A
F18 T2 SR FAL P A1 8 o e b s AR 73 ) o e N
PRHB TR 24. 33% A121. 45% [l bt T AR A
PR B e A B B T PR R 51 42%) (o
By 19.36%) hEE R 17 25%) (HA R
THREM A MR AR LS FIAA bR 22D ARAT T Bk
/U H A AR P 2 S R A ) TR A AR A Y
T AR R HB I 55 1 M ) ST RE
2.4 ZEEig AT Y

15 4R ) S5 @ LI 0 T 9 279 ", 2T
A — 2R R A R K B PR 26 A, AR LR A
6.58% , IEE K AR R 2 U g I 1=
SRR H AP U A DT AR i R MY B I
(ZRALFI | 23 42% F1 14. 81%) , Toll il st 1 I
TR 9-25%) Sl fa B T R 4 TR B
J ARt I AR B K BB AR N AT B R
80. 31%3k B T °F & 5B #b, H K o8 KA 5 K b
(7-86%), HEEZORA THEZE(S- 73%) 5
FERE T 4 88%) , - J T Pl 5 R A A
J B e ) R IR, 3 73 |k F) 68. 34% Fi
10. 12% , g i) ol - e 5 3 5 71 38% 5 i
Bl 15. 23% , R IHIX R4ty 7. 48%) S e
Ho( 4. 43%) , p PR T ) SR M A A R Y B AR
P AT 1o Fa A e B8 R o i BRI » X — 7 T 3
ZIX AU R A AR RS FeE T AR A 4
JRBEN R, 55— T3 i, i XL o B A RS IE
FENNIE
2.5 RFIRA#AIZEN

& B MR A T 21 712 h's AL R K
— 3. 01% , >R A LT B 0 # sty i B O 2 520
hm”, 7 AT, 2 943 hm” A BFHIR AL KA F o, ¢
BN R AR 5 3t 288 1) A L T S A0 R % MR 44
PR St T BRI, (RN PR A (R A {1
s B 3 A= B R B TR R 5 — F# —
B5E — M A REASS JUHAE AL, X
B AN ] R A T AR AT 1 L B AR AR
ARG, R e A HASREAMRMEIE L AR
R 0%e 2N o I o kWU IR L R ) |



5 2

KA B AR B L AR

w5 A RSN 1o 145

2.6 KIZHITLL
KIS 5 AL B BIAR /N, 15 AR [a] LA T 765
hm”, FE 1% XSRS 32 2 ] 3 1 7K 45 T L

I TR AR AL SR H T BT 0 K TR A e 35 7K ek
DIEINHY

F1 1986~2000 FEREHRE L B IR T MR ARSI km)

Table 1 The matrix of land use/cover change from 1986 to 2000 in east Gansu

‘ 1986 4 4t
JAN =
5 H PR S 'R " Komo JEUIRC kpmem s gEBich %)
Item ultvate Forest Grassland Water strue Unused land Total of 1986
land land
( Percentage)
B 15860.818  24.325 92.91 1.02 84.658 2.45 16203.025( 42. 35
Cultivated land
B 98.80 0.150 0.573 6.20x107  0.522 0.02
@ 99.15 0.499 0.728 0.17 5.633 0.10
Mot Forest 4.18 4755.261  232.125 0.025 1.31 0.681 1993.582(13.05)
B 0.084 95.227 4.648 5.01x10°  0.026 0.014
c 0.026 97.635 1.819 1.24X107  0.087 0.026
4 Grassland 69.415 51.342 12169.059  0.125 5.732 0 12295.699( 32. 14
B 0.565 0.418 98.970 1.017X107  0.047 0
c 0.434 1.054 95.402 0.021 0.381 0
K Water 6.42 0.84 1.24 587.87 0.51 0 596.853(1.56)
B 1.076 0.141 0.208 98.495 0.085 0
c 0.040 0.017 9.72x1075  99.774 0.034 0
LB 0 0 0 0 1409.875 0 1409.875( 3. 685)
Construction land
B 0 0 0 0 1
c 0 0 0 0 93.825
AR L 45.241 39.123 135.242 0 0.578 2532.991 2753.232(7.196)
Unused land
B 2.369 1.421 4.912 0 0.021 92.009
c 0.283 0.803 1.060 0 0.038 99.878
2000 £ 1t 15996.119  4870.891  12630.576  589.20 1502.663 2536.112 38252.266 ( 100)
Total of 1986
i BEBEEBI%) gy g 12.73 33.34 1.54 3.93 6.63
Percentage
ZALH( %) ~1.28 ~2.46 2.72 —1.28 6.58 ~3.01
Chang rate

E:D), 2)FB . MitEARXD AN By IR 1986 i Fih Lo R 2SR AL Oy 2000 45 ZERIA bl A 5 AU b L st ) T 2R AL hy j i
LRI ISR T, €K7 2000 48 Fp Lt B TR A el j b b s B P S B0 AL ke iy EL B

Note:1),2) The calculation formula of B and C: Bj meant the proportion of land transferred from No-i type to No-j type during 1986~

20005 A j meant the area of land transferred from No-i type to No-j type; Cij meant the proportion of No-i type of land in 2000 that was

transferred from No-j type-
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Table 2 Correlation coefficients between cultivated land, orchard land and human driving factors

LA s % Pl RO R ey smaxEm
it Ad K K Production 10 ¢ loh A t of Agricultural Compound
Landuse Population Level of Level of valueof the value o d ¢ r}rlloup (1] mechanical  correlation
types urbanization consumption second secon enemica pow er coefficients
yp industry industry fertilizer
C lt'*#t ﬁﬂl d —0.8942 —0.8854 —0.8124 —0.9106 —0.8875 —0.6812* —0.7539* 0.9816
ultivated lan
0 dﬂ? d 0.8854 0.9153 0.8906 0.9018 0.9127 0.6945* 0.7731*% 0.9897
rchard lan
TE: * st o=0.05 KPS, KA o=0. 01 K555 ,
Note: * indicates the significant level at 0=0.05, and the others second at 0=0.01.
®3 HtettFIRAEBEAXERNEXRY
Table 3 Correlation coefficients between the other land use types and human driving factors
| . L — P ¥
Srgh] 2 RN a1
LaRA am BT mgor A FALFE R
L dj: Ponulati Level of Level of Production value Production value Ii i
anduse opuiation urbanization consumption of the second industry of the third industry correlation
types coefficients
S It 0.9122 0.9527 0.9695 0.9627 0.9359 0.9862
Construction land
S ~0.8408 ~0.7998 —0.8727 ~0.8923 —0.8584 0.9691
irgin lan

. it 0=0.05 BEKFEHRL, Note :The significant level of all data was o=0.05.

3.2.1 3 BE  UCETPIRLCE, BRI Al
HEF R K e, T AR 8 TRt 2 =l PR A
J&, 2001 42X GDP 1X128. 93 2,58, A¥IE PMA ™
BB 2 449 73, 73l Ee 1986 AR T 10. 4 50
170.9 4%, Tk AR A {7l 2 Ay b ook 1 B
7 U HE BT Tl A AR W . T AT
BIAR, 1990 X E N A MEH — =
WrgEfe iy 48.26 + 27.01 ¢ 24. 73, 5] 2001 445 2 26.
32 0 48.35 % 25. 33, G L G A o I PN AR
{ELAY LR F50% , Tl Ay PRkt A i, (545 87 At
SRR Bl AR XY Tk DA STy TS
ST AT Dl S ER 80% LU E, T %
BA N 26 R BT AT TEARAS PRI K A B e 5 Dy
AR e T AN SE 3, (], A B A R
o
Al 22 T kg s B AR AL 2 F ) A, 51k L
M BEIRAE Tl BRI % DR EL
iy 1986 4Ef/4 88. 6 ¢ 10.2 ¢ 1. 2 F#& Ky 2001 4244 68
16 16, ol AR FEEE R TR, (A B A
L R S N U T o LR R o D
3.2.2 gk T BB TR IR
LR AR PIRIR [ A AT A A LT b

Serp s HOE st (6 A ARAAL, T E
e A 5 SR B & 47 B0 e vy 3
A FIEER , TR AR I 355 A SCHR T AESG
ST AR, ALK T 5K 25— (=l E
B C G EAE B - 3 28 ) £ ER B ) (3%
4y o AR ICEE R b A R o SRR T A e
) EERN 2 — SRR ) AR X
DF DU < S T AL INEE 79 B AR, 15 A RAEAK
AT SN TR Bl iy 1986 41 7. 83% E T2
2000 4244 15. 98% , i ML AR IUSE S T 2. 6 %,
IR A R R I K R S N T KRR 2 )
M 2.3, mysiad 112 A& B R ERE R
A2 DR B M B 1 I A T2 Bk B ST AL B A
), T2k B ARAME B A i B 4F T 1% A b
P gk, 1986 ~ 2000 £, F [ 3 i AL K 7
18.96% #2551 36.10% ; 1% X 2000 FEH 1L
Hy 15.8% , H A AKALT 1990 49 2 F 44K
o XTI AN, SRR o
THER 4 B 2000 4R L 1986 4EREAR 1 2. 14% , T ACH
Ja R BAIE T 5. 48%

3.2.3 Awigk  LHAAZRMSAOHEKZE
EERERAEOR SBS coNR/ N B Leiop: AV S e R B A |



55 2

5K A% - Bl 2R B e S R ) B s S S BBl o A 147

PRF A A R G AR E AN,
FEm AR RN P kis . — 2R UL RS
ghky, P L HA H R R R L AE T RE ) 2
PR LA A AR, FFAARF A A LR PR, 4 m 1
i) B 5R

Z X 1986~ 2000 48 fy T #f #h 1R AL AR B L AR
(BL) R MR AR Nl g5 ¢ R R 2, 5 R Bk ik
8. 01X 10’ hyn”, T R HA AT 20 dy 1986 4 3. 77 X
100 A, #8n%] 2000 45 Ry 4. 34X 100 A, 86T 15%
TEN 3G A b AR08 B BCEAE L T iZ XA
Pk Ay 1986 4EAY 0. 43 hm® R 2000 4EfY
0.36 hm", TF& T 8. 45% FEABF K WAL
Iy 2 ERWN ESHERRFELEHEENIZT,
AT REREHA R &, AMEATE R KE T
SRR B R Dk R AR B R T,
3.2.4 BEREE  ERBERX LA
TR A B e I R B T R AR EE A
&1 B VB L A B e ) b R B LA A
TR HE AR BURZ BT BOR, A 2 K4
B AY 22 AL B ZR 1 X B 20 140 70 SRR LAA A
U AL, TR T R B S AR, Rtk
T3 55 8 7 AL A B B R 1) — =l A
TR, SETIA PR R AN EETH A
&, AR A H 2L, (B2, T2 IREDr
F 23 s, FAEDL 9 A IR B B R —
SR ESN S (27 e N ¥ e R R A ES
I FRFE LA ) R A, L HO R S5 A ) Ve AR AR
R, FEARVEYI R LR a8 A, R L, R
B 3 A7 10 2 1 T ARl 25 ey R R R S T SR Y
1986~ 2000 45 g Ml 28 4 Y8 8 by I B Hb o7 A 4t
T AR 1 58. 36 % B iy Al 2851 Y e b B AR
K, skl 55 R 2 200 a5 1 3K 3, [ ey 4 A 24
KEE B ek 5, FF b 2 SR el 5 15 ik
/D BRI TR AR SRR R AR 8. 24% |, 34, —
b R IVATETR 2 R w35l A Y [ = W Y5
fEEEAL - 100 © 1000, 233 Fh L 548 155 ) 2 FA) 572 T
B 7R b X 0 A A 1A F M pesi 45K, 15 4R Ja], B4R
B A FIE 35% , W B ZOK L RiG
BRI S it AN X3 A S R R i ) T e, IR BRI
FPEFE 7, A HE S Sy o Hh Th) AR A SR s
W45, 24%

Logh i

L5 AErp, B 2R 3t X 00 -t M) PR 1 3 B o 2R
AR S5 L) IR BN 75 L RA L TR
Ly, b b 3t ) 28 Y ) 2 4K 214 e A 19

OO X PR AR S iy, 5 —Fh LR 26
TSN 1 e 2 22 DL A i R 35 E ARG S 1R 4
I ELEE AU ) B 3 3 R AN A Y

2) 15 AR BRER BT AN F b i BLSE gk,
it - 3t R R S AER S B S R AR B, HorP ik
b 78 010.7 hm', FEEEHASNER M, iR
Bt 2 o AL E A R, P R A IR R
PRI 717 269. 1 hm, J2 324625 B b | LA
U s S A AR N T 33 482. 7 hm, EER
L b st R 0 22 4 5 52 e S s Mg hn 1 9
278.8 hm”,

3) P, HAUTRBHIX AR, NHEK
LU R RAF IR X B AR B v i st M) A st B
# R RA —E R, (BB BCA O H T S WK
R KA KGR ER = 1) 7K SR i [X -
WA AR 5 B AWM R, 52 0F A B
FERIBOR A T LR Aol 540 % DLk
WK, Rz X A SR ) T 5 0K 5
WT,

£ £ X #:

[l] SternP C, Young O R, D ruckman D- Global environmental
change: understanding the human dimensions [ R ]
Washington D C: National Research Council Report, 1992.
(2] a7 BRAIT BFH. 24 BN R s R 2%t A=
AIREER M [J]. B2 4R, 1999, 54 (3)  241~246.
(3] FBPNE, B B, E SR, S5 P E PG X L A /L
WA AT ()] A 24R, 2004, 24(5) . 1078~1085.
(4 H o, xZhE £ & % P E IO RBCEE X b 2
BURAGIR BN F 3 B (1] K LARFES=4, 2004 ,18 (4) ;114
~116.
(5] XUZHE, Jr@istk. DXt R A 28 AL il e 4 50U &
[J]- BR¥RER, 2001, 16 (4) ; 334~340.
(6] ZMite, (RE(. LWAA/ LB S TRt VA
HeRl 5 TR, 2000, 8 (3) . 262~ 272.
(7] M. 1 s ) A2 AW 78 0 vk A 3R — — DA 7 £ 80 4R AR
LA AR B[] KGR AR, 2002, 16 (5) ; 60—
66.
(8] Lds, EEW, WA, 5 8 1w R Bz 45 X - 3 ) A 1B sk
BAHIR[I]. T RIX B, 2002, 25(2) . 183~187.
(9] VLWE¥E, Db, o SO, & Ik X 4t A /- 3 B v e AE
BB ST ]. KRR, 200418 (4, 108~112,
(101 sk . X3 L R 254 R 983 A R GE it 0 i (] B4R
RS, 1999, 14(4) .381~384.

[11] sk MRS e E R AESE R ZRENRESITI] K
LB RALRRSE, 2004, 25( 5) 367 ~370.

(12 KA. B R 3% b B b DR R o 5 TR 8 R SR (0]
R E OV BR S X K, 2004, 25( 4 23 ~26.

(RLHETHE 158 R



158 TR o524 %

Analysis on nitrogen input/output balance in
croplands on county level in Gansu province

FENG Zhi-ming °» FANG Yu-dong"”
(1-Institute of Geograp hic Sciences and N atural Resources Research, CAS. Beijing 100101, China;
2. Graduate School of the Chinese A cademy of Sciences, Beijing 100039, China)

Abstract: It is difficult to illustrate the nitrogen-balanced mechanism of farmlands on regional level
through pot-cultivation and field trials- Based on the analysis of output and input factors, 6 inflows and ©
outflows were chosen to establish the nitrogen-balanced model of farmlands on county level- The surplus
and deficit of nitrogen in Gansu province in 2000 were calculated and the attributes of its spatial
distribution were explored- The results indicated: (1) The nitrogen input and output of farmlands in
Gansu province in 2000 were 48. 52X 10' ¢ and 59. 87 X 10" ¢ respectively, so the deficit of nitrogen in
farmlands was 11X 10't and the deficit ratio was 23. 4%, showing that the excessive depletion of nitrogen
was evident- N surplus was widespread in Qilian mountain, Hexi corridor and its northern regions, and N
deficit was prevalent in the east and middle regions of Gansu- (2) In the structure of N input in Gansu
province in 2000, chemical fertilizer took the highest proportion, and next was organic fertilizer- The ratio
of chemical fertilizer, organic fertilizer and other nitrogen sources was 65 * 30 : 5. (3) In the structure of
N output, the proportion of soil erosion was the largest, and the biomass output took the second place-
The effective output rate of biomass N in farmlands was 34. 15%.

Key words: Gansu province: county level: nitrogen balance: balance model
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Analysis on land-use/coverage change process
and its driving forces on Loess Pleteau of east Gansu

ZHANG Xi-biao
(Department of Life Science, Longdong University, Qingyang, Gansu 745000 , China)

Abstract: By dint of RS and GIS technology, this paper analyzed the quantities, inner structure;
types and spatial distribution features of land-use/coverage change ( LUCC) on Loess Plateau of east
Gansu in the last fifteen years in 20th century, and the driving forces of LUCC were discussed in detail - It
was discovered that all types of land ~use were decreased to some extent, except for the construction land
and grassland- The cultivated land area was decreased by 20691hmZ2, which was generally fertile land with
high quality in plain location and was mainly changed into construction land; the woodland area was
decreased by 12269. lhm2, which was mainly changed into grassland, farmland and construction land; the
grassland area was increased by 33488 hm2, which was mainly derive from the conversion of woodland and
farmland; the construction land area was increased by 9278. 8hmZ2 in fifteen years- The main driving forces
of LUCC on Loess Plateau of east Gansu were the natural factors, the economic development, the
population pressure; the adjustment of macro policies; and so on-

Key words: land-use/coverage change (LUCC) ; GIS; driving force; Loess Plateau of east Gansu



