55 42 55 20 1 S & 7 i Vol.42,No.22
20224 11 A ACTA ECOLOGICA SINICA Nov.,2022

DOI: 10.5846/stxb202105111232

MBS, 2R, EWE, JEEE BB E. 1975—2020 4F B ] I Sl P i) 25 AR AL 5. A= 25241, 2022, 42((22) :9111-9120.

Sun X W, Li S, Wang Y H, Tang X, Zhao H Y.Spatiotemporal change of oasis in Shule River Basin during 1975—2020.Acta Ecologica Sinica,2022,42
(22):9111-9120.

1975—2020 F EE g &M =S TH R

’?’J‘j@/f 1,2’23'13 7?;;}_\2,3,4,* ,i,‘IE.H?;&S,% %3)_’;{3’%%51_%%3,5
I HoR B SR M5B, =M 730020

2 H A B KRR IR X A R RS S DA S G, 22 M 730020

3 BB PG AL AR SIS R SR B, 2290 730000

4 ERE R P A AE BB SR G B T R IX RS, 22 730000

5 MERHEEBERE:, bt 100049

FEEE  F AR P It AT U 355 I B 2 gl 285 2 P i T 97 3 S K B U AR AL T 8 M S A A BRI JEAR T3 . JE T Landsat RIVEE , 456
T 1) 6 42 B ML AR AN B OLAR 3736, 20 T 1975—2020 4E G700 3 SR I 1) INh 23 4 J | G A8 4k S HOR X, IR T AT/ R
SREFUN LS ALt A S ER BT RS2 I, 25 SR . (1) 2020 AR5 el 3mSR T AU 5790.24km” , o it 3ok I A HE 451 #9465 % , Horp
N TEEDH | B SREEIN A P43 91 o 28U S TR AR L 401K 45.29% (51.07% F1 3.64% 5 (2)) 155 330 I A5 2 W 4 A A =X, 3 8 g Py ity 3
VR AR RT3 2K (3) 1975—2020 4F S ] i Sk T AR A - 2 45k ta3A, HLg A8 b LA T 2805k KSR SR A0
FrE T — S A AR /D O B RRAE | A i R ) 32 AR Ak A R A R T R SR AR AL T 43 SN 1975—2000 4E ZE 18 15K AN
2000—2020 4ER Y Tk 2 BB, BB N AR R RIS ISR R A (4) BEE AN T 5 RARGENTAZ Herk 3.7(1975
AE)HEINE] 5.5(2020 4F) |, FIEEIN A SR B i G L AE T REEEY, 2005 4EIA B Eem . DESE AT g i i ek o AR S R
GitaE R AR SRR AR

FEEEIR IR I A AR i s AR N TS R ARSI T AR L 51

Spatiotemporal change of oasis in Shule River Basin during 1975—2020

SUN Xuwei'?, LI Sen®*>* * | WANG Yahui’”, TANG Xia®, ZHAO Hongyan’"’

1 Gansu Academy of Eco-environmental Sciences, Lanzhou 730020, China

2 Gansu Research Center of Ecological Protection and Restoration Engineering in Water Conservation Area of Upper Yellow River, Lanzhou 730020, China
3 Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China

4 Drylands Salinization Research Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China

S University of Chinese Academy of Sciences, Betjing 100049, China

Abstract; Grasping spatial-temporal dynamics of oasis in the inland river basin is the basic premise for realizing optimal
allocation and dynamic management of water resources for the inland river basin. Shule River Basin, located in the west of
Hexi Corridor, is a typical sensitive area in the fragile zone of ecosystem. In recent years, with the warming of the climate,
the diameter flow out of the mountains has increased year by year, providing a good environmental background for the
expansion of artificial oases and the restoration of natural oasis. Many scholars had carried out a lot of research work on
ecological quality, service function and carrying capacity in this basin. However, there were relatively few studies on the
spatio-temporal changes of oasis pattern and structure in long time series at watershed scale. Therefore, based on Landsat

data of years 1975, 1990, 1995, 2000,2005, 2010, 2015 and 2020 combining object-oriented random forest and visual
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interpretation method, this paper analyzed the spatio-temporal pattern, structure change and causes of oasis in Shule River
Basin from 1975 to 2020. And it also discussed the impact of artificial oasis area to natural oasis area ratio on the quality of
ecological environment. The results showed that: (1) The total area of oasis was 5790.24 km’ in the Shule River Basin in
2020, accounting for 4.65% of the total area of the basin, of which the artificial oases, natural oases and desert-oasis
ecotone accounted for 45.29% , 51.07% and 3.64% , respectively; (2) The distribution patterns of oasis in Shule River
Basin are mainly the inland river desert region model and the mainstream flow model. (3) The oasis area in Shule River
Basin showed an overall trend of expansion from 1975 to 2020. The oasis changes were mainly characterized by the
expansion of artificial oases and the decrease of natural oasis and desert-oasis transition zones. The main changes of land
cover types were the reclamation of grassland and desert. And the land cover types of artificial oasis in Shule River Basin
showed an increasing trend from 1975 to 2020. The oasis changes could be divided into two stages: slow expansion from
1975 to 2000 and rapid expansion from 2000 to 2020. (4) As the ratio of artificial to natural oases area increased from 3 :7
(1975) to 5:5 (2020), the eco-environmental quality of oases increased firstly and then decreased, reaching the highest
value in 2005. This study can provide data support and scientific basis for the steady development of oasis ecosystem in

Shule River Basin.

Key Words: Shule River Basin; distribution pattern; spatiotemporal change; proportion of artificial and natural oases area
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Table 1 Confusion matrix for the classification results of the first-level types of oasis in Shule River Basin

— G AN T5E H SR L L S &1t
First-level type Artificial oasis Natural oasis Ecotone Mountains & deserts Total
NLEEY Artificial oasis 334 2 3 1 340
H ZREEYN Natural oasis 3 63 1 1 68
JLEH Ecotone 4 4 41 3 52
I HFEEE Mountains & deserts 0 2 2 125 129
£t Total 341 71 47 130 589
F PG User accuracy 97.95% 88.73% 87.23% 96.15%

T EKE B Producer accuracy 98.24% 92.65% 78.85% 96.90%

BAAKSEE Overall accuracy 95.59%

Kappa Z %X Kappa coefficient 92.60%
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Table 2 The comparison of the accuracy on between this data product and FROM-GLC data
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il RS iakic]i il RS 2 JHF RS
Producer accuracy User accuracy Producer accuracy User accuracy
4 Cropland 72.36 81.65 92.19 95.93
L Forest 14.29 57.14 87.04 90.38
HiHl Grassland 47.27 40.00 79.17 63.33
AP Construction land 0.00 0.00 100.00 100.00
B4 Wetland 94.74 85.71 94.74 100.00
KA FHHL Unused land 88.24 29.41 76.47 68.42
SRS :60.08 SRR :89.33
FROM-GLC %4} Finer Resolution Observation and Monitoring of Global Land Cover data
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Table 3 Oasis change rate of Shule River Basin during 1975—2020

Fisf 1] NT291 o P A SRR TR R
Time Artificial oasis Ecotone Natural oasis Mountains & deserts
1975—1990 4 0.08 -0.14 0.03 0.00
1990—2000 4 0.61 -1.43 -0.13 0.00
2000—2005 4 3.91 -3.67 -0.96 -0.03
2005—2010 4 1.37 -1.65 -0.25 -0.02
2010—2015 4 1.25 -2.51 -0.25 -0.01
2015—2020 4 0.62 -1.61 -0.08 -0.01
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Table 4 Land structure change of oasis in Shule River Basin during 1975—2020

— gk 1975—2000 4 2000—2020 4F 1975—2020 4F
o) — A= St i S i YA i
- PAA Second 1975 4 2000 4 2020 4 H T_ﬂttm il T_ﬂttm il T_lﬂc[ﬁﬁ
First category . Relative change Relative change Relative change
cateeory during 1975—2000  during 2000—2020 during 2000—2020
NT&EM st 123.75 133.75 202.69 10.00 68.94 78.94
Artificial oasis L3 145.03 133.10 210.92 -11.93 71.82 65.88
Bt 1308.59 1442.66 1929.58 134.07 486.92 620.99
TR 1 18.02 16.95 24.43 -1.06 7.48 6.42
R 139.65 141.03 219.69 1.38 78.66 80.03
A b 15.03 10.79 39.95 -4.24 29.16 24.92
TP At 571.75 56.09 49.76 -1.66 -6.33 -7.99
Ecotone L3 308.33 248.32 136.59 -60.02 -111.72 -171.74
B4 4.58 2.95 1.96 -1.63 -0.99 -2.62
A b 46.55 42.46 22.42 -4.09 -20.05 -24.14
ARG Mt 499.63 499.30 479.86 -0.33 -19.43 -19.76
Natural oasis 31 2433.08 2391.87 2212.93 -41.21 -178.94 -220.15
B 124.90 130.73 118.77 5.83 -11.96 -6.13
A A b 169.80 176.21 145.33 6.41 -30.88 -24.46
I HBFHESE Mountains & deserts 119078.32  110622.67  110591.16 -31.51 -368.68 -400.19
M3t Total 124473.00  124473.00  124473.00
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Fig.6 Change of population and oasis area in Shule River Basin
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Fig.5 Runoff changes in the mainstream of the Shule River
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B LS R —3, X R ,2000—2005 45T G AL 0 L B LR G TF &, SR T80 7k
BB BB X SN A S RG24, I AT i SRk o A 15 1Y) 1 AT 55 S 4 il B o R MR
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SREBEBAP AR B 5 BEC P T WK BT, DT 5 ) N TSR N T gk s B RS B R AR e R R SR
[ig A

£S5 1975—2020 FEREGTRIEA TS RAZMER L5
Table 5 Area proportion of artificial and natural oases in Shule River Basin during 1975—2020

AEDY Al T/ km? YNEWERN 7 SR BRI 4 %
Year Type Area Artificial/natural Percentage of total oasis area
1975 ANT&EM 2167.28 3:7 32.44
KIREEM 3227.40 67.56
1990 A& 2178.31 3:7 32.67
KRG 3240.35 67.33
2000 AT 2228.10 3:7 34.62
KRG 3198.10 65.38
2005 ANTaM 2530.78 4:6 40.27
KRG 3044.82 59.73
2010 N T2 2661.04 4:6 42.33
KRG 3006.72 57.67
2015 AT g 2777.79 4:6 44.35
RIRERM 2969.27 55.65
2020 AT g 2837.98 5:5 45.34
RIRERM 2956.89 54.66

B
H

TP TEN TERYER BB 375, 7E 3R P N TP 5 B AR Lo A8 Al rhele s e R B AR s Tl ARG R et

ARSI P ] R N A S R B S G, R @ SRy A AL T 45 ARSI X R SR A% SR RN 25
Bl IF 0 T B ARl SRR N Y o A A ORI 23 ARk 80 T 4R PN AR Ak i R R N TS U RN 3 AR S i3 H L
B, f5 s EELES T .

1)2020 4F G5 # AN AR B R G AN 5790.24 km® , N T4 (5 45.29% , KRG 5 51.07% , 1 I
i 3.64% , SRUN 3B o3 A AR A AR VDI DR A RS

2) BT LI T2 U Lk Sk 3, SR S N RN Sk T DA AR Ol A AR A b R A o A B B
1975—2000 4F-2% I 2218 2540 B B 52000—2020 4F 2 1 h sk A8 1 B B, P 3 B AR A X 043 A 76 Ayl T 1 Ui
A AT SR YN B0 7R T 0 1 1 T R TG 0 A B 5 ) e Bk

3) G BT i gk o Y - b SR A Ak 32 R e R A K AR SR R o Y T B R A A S N TR )
B,

4) sk AR I B3 A N T2 8 sk PR A T A AR TN T B B 2000—2005 AT S 85T i
BRI R ZNAE A ) 2R, T/ F ARSI EL B 34 i 2 252 e B BFE IX gl A= B R g feoe Pk

T 3 R A T SR NG R SR SR BT ST 2R B, N A T R S AR T A R TR N T R AR (R4
N TERN R ERER NN I 0 25 40035 B2 LU 3], DA T SIS A S e R e
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