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Changes in Guazhou oases between 1986 and 2015
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Abstract: The oases of Guazhou/County ( China) play an important role in connecting the western and eastern economies
and in developing the Hexi section of the Silk Road. In the present study, remote sensing images (Landsat5"™ from 1986,
1990, 1995, 2000, 2005, and 2010 and Landsat8 from 2015) were used to elucidate the distribution of oases in Guazhou.
The study area was. divided into grids of 90 X 90 m, and the relative area change ( K ) and accumulative area change

rate (CK

gridT,~T,
4w ) Were calculated as the expansion, retreat, or no change in every grid of each study period compared to the grid
area and the'sum of absolute K, values to reflect the level of change (i.e., weak, strong, acute, none) , respectively, over
the last. 30 years. The qualitative description and classification of these two indicators were used to analyze the spatio—
temporal and spatial regularity of changes in Guazhou oases. Our analyses revealed that (1) oasis area expanded consistently
and significantly over the last 30 years, by 278.874 km’(49.6%); (2) oasis expansion mainly occurred after 2000,
especidlly between 2000 and 2005 (38.45% ) , followed by the period between 2005 and 2015 (19.58% ) , but was lower
before 2000 (12.6% ) ; (3) oases were distributed in three areas, with Changma alluvial plain oases mainly expanding in

immigrant towns, mainly to the front and west, the Shule River irrigation oases were scattered outwards based on the origin
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oasis of every period, and the small and dispersed river tail oases exhibiting relatively large expansion; (4) oases retreat
occurred in the Changma alluvial plain, which possessed more natural vegetation, which is easily influenced by environment
factors; and (5) oasis expansion has increased over the last 30 years. The Changma irrigation oases, as a typical expansion
area, gradually expanded to the northern fine plain; however, due to the shallow water table in the region itself, surface
salinization is serious, coupled with a large number of surface water projects generated in oasis development, salinization
prevention and control has become an important issue in the region to ensure long-term stable development of oasis 'to

considered.

Key Words: remote sensing image; Guazhou County; oasis change
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Table 1 The oasis area of Guazhou county in 1986—2015

S5 Oasis 1986 1990 1995 2000 2005 2010 2015

SR Total area 574.73 461.32 489.55 519.43 719.16 781.25 859.98
g 106.31 57.27 73.59 72.53 105.34 119.23 144.22
P 34.84 22.96 23.88 32.95 31.88 61.48 62.00
R 71.64 65.55 63.91 79.00 137.07 166.82 179.45
RS 64.97 61.30 72.21 73.16 85.80 85.99 95.41
JRIN & 43.93 40.93 36.99 40.84 72.76 80.22 84.51
¥ s 66.70 37.25 44.64 36.63 41.83 19.75 19.07
AV 59.11 59.52 58.30 59.97 66.84 64.27 74.04
P 72 69.32 67.39 65.75 72.76 116.90 133.31 146.58
B BH pl 49.42 39.95 41.26 42.53 50.60 42.51 43.75
Rz 8.50 9.197 9.00 9.05 10.14 7.66 10.97

R IR 1986 41 £ FUAIR

3.2 WML AT

AT A — B SR R B A A < kg < 1R 4" e (18 4) o P, 1986—1990 4 1Y £ i 1R 45 e
SRR B BT T R TR RO SAAR IR fb , Sk MR B 2= 40, JC I DL RO JE A A pE oy 3 1990 4
A, T A R T RRAR 40 1) SR SR AT B DCERUNIE 4R P A2, P BT D P e o s o BB R N T2, B R ER
TSR 2 RS FIRUE £ o T B S EE X SR Y IR X

2000 4ELUG A 2RI Bk 4 5K, Hr 2000—2005 4F [8] A6 IO 2 917 5K 3k 1) 0, LA g 6011 37 08 X
FIZRUNY 5K 32, JICHT BB 1 & B, TR BB s 57 T XUE 7K ZE U ), DL L8 /N stk 1 Sk ik b 3 57 1Y
BRZES 2% R AT AR, 2005—2010 4 (8], B DEE X LN 5k 58 I R £ (8
P T SR EE DX AR BN B A A Tl FH T 4 B, T 3 R 1B A SR B skt g A B
2010—2015 4F 0], GNP 5K A sl , P ok BESL A 220, JUAS EZER N X P77 D B i 5k

SRR SN B < k™ IR487 A TRARE T T AL (2 2) . AT RAE SR« Bk 2 BB B A 4
YL AL FFAE 2000—2005 4F[a] 35 F i K (432.69km*) , HiP 1986—2000 4 1 2005—2015 414 g 2% 15 1
T, 2000—2005 AF RPN 3k KR BEXG I, (45 N SR 8 7K IR B KM, “ TEAR b 246 B — i) [i)
BE, SR UNEA A AR IR i Al (8 X 8, JEAE AL T BUGZRAE BN (26 2) , Ui BA T SR B ARSI K A4
P LR IR 45 A RE—IHI N A KA o 1986—1990 4F (R 48 45 B o ™ B, ik 2005—2010 4 | fi
13518 379.95km* F1 305.41km? ,2000—2005 4E (4% 1 “ IR 457 T A% /N (123.70km?)

I LA BB A B, SN SN A 5k S 22 v e B IhE DXRg BT T G VR DX, R A4 = DX 3R g
Pk SEIEAT T, WL S BRI RT3 A — A A SR I B 5K A% SR (Sa) BT LUE 2% X SR 2k 7 5k
F R IS A SR IN AN R AT & B 2 0 E AR A AS B K, S ) & R 7 ] AN T[] S 8 R AR ZEift, T
B LA B 2 U A A W 1] S Bl 2 R SRR AR 5K A R 5 [T BsF oA X S N B A T IR e I B 42, (A5 S 1 Bk

http ; //www.ecologica.cn



16 1] BHIF 2. 1986—2015 45 VM 400 A5 1k 5487

ARIQII WY
iz I

r z@ﬁﬁgm
/ ,

1995—20004%

2005—20104F

Efl © Bk - S < ik —HE — — kit IE:Y

4 RGN TR E
Fig.4 “The grid oases change intensity
SRNASTER B B ELR [~ 1L ), B Hh 4 (AR F G IR 40 |, S (AR F BN 7k

Begthnsee, M H AT LI 2005 AFEFRER , ) P ARSI H BLAY T8 lb FH Mt sh T 2090 5K 19 B
DI, R T2 DX SR 7 ke )i B 20

x2 FMYKSEEER km’

Table 2 The area of oases expansion and retreat
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