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Abstract: The Cretaceous palaco-desert aeolian sandstone is a new type of sedimentary discovered in Hunan
Province in recent years. This rock is not only a characteristic tourism resource, but also an important target
reservoir for energy and carbon storage of global concern, so it is of great significance to conduct an in-depth
study on the spatial distribution pattern of palaeo-deserts in Hunan Province. In this paper, remote sensing
technology is introduced to establish the recognition and extraction method of remote sensing features of pal-

aeo-desert outcrops: With Google Earth Engine (GEE) as the main processing platform and Sentinel-2A
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multi-spectral image as the main data source, by analyzing the remote sensing characteristics of palaeo-desert
outcrops from three aspects: spectral, remote sensing index and topography and geomorphology features, and
the Random Forest Algorithm was used to identify the palaco-desert outcrops by remote sensing. Different
from the traditional steep and straight Danxia landforms, the remote sensing images of the palaeo-desert are
uniform in colour tone, continuously distributed, with undeveloped vegetation and mountain shadows, and
with the geomorphological characteristics of ‘rounded tops and gentle slopes’. At the same time, deeply ana-
lysing the stratigraphic lithology characteristics of the palaeo-desert, the outcrop of the palaco-desert is char-
acterized accurately by increasing geological constraints. With the methods above, a number of palaco-desert
outcrops in Danxia landform area of various red bed basins in Hunan Province have been interpreted, and two
large areas of palaco-desert acolian sandstones in the eastern margin of Hengyang Basin (Dukou area) and the
southeastern margin of Chayong Basin (Feitianshan-Gaoyiling area of Chenzhou City) have been verified.
This study provides an efficient way to study the spatial distribution law of palaco-desert, which is an impor-
tant application of remote sensing technology in the field of geology, aiming to provide technical and geosci-
ence references.

Key words: palaco-desert; remote sensing feature; Sentinel-2A; Google Earth Engine; Random Forest Algo-

rithm; Hunan province

FE L TR = U S TS SR A e VRAE BRI AR A 2 A N T

VERAZEE T B A N B T 52 A A g,
AR Hh DX B T2 R R R R R -
G5 -3 KAz -3 Lz AT B XU D BTN
IR R CARA I 2023) o3 X — RUS TR R, A UE
A AR T SR 5 0 FE R (8 B i i b ST
THT P 0 R 3 24 (i, L 7E Ak ik b T B A7
(CCS) A AEAT B At £ R S K2 b
JESAERE(CAES) S TR A T R TR & N
FHET S, DR Bt 175 21 1 Bk B0 6 (W
T 2008 ; B4, 2010; T AR ALY, 2011 ;
Wu C Hetal.,2018; 5 AR5 45,2019 ; Jiao H J et al.,
2020; 4% ,2020) 6

T AR P R O T U S
A HOE M SRRRE , ASCGERH B G LR A &
L), PO R A A T VT b S5 35 30 3 A1 R A
NIRRT (b, 1987) , BAKSEME G a4 07 =X
AN i TAT AT R 22 (B LA AR | 4T b T it ol VD 1)
23 ()53 o SR AR AT “ R L8, RE APk | v
Bl L 7 U0 b R b B L b SR B R G B (AR AL,
2023 ), e BTS20z T CE I AR A5, 20105
FREAR 5, 2021) o AT, R @ IEE AR T Beitb 11ty

B, DI g a0 i PRSI A AR 24
£ R R IR IR RR A, DA H LRIy 2R R R
FHES Hh g A v A AR X (XM 55 L 20075 AR
2520105 B13ESE, 2017 TR R MIZE 531, 2019) , BiAR
PGS REAE S IPHE LU AR ER 5 BE Y A B Ak (4=
MO 45, 20165 HEE S5 ,2024) o 1 YELELL E YT
A S P SRt 2 T 55 A 0 P b AR S (2 Tk
KK, 1986 FRIE 45 ,2008)

A G B 25 (] 3 PR DO 73 P v
Sentienl-2A (M4 5 5 ) Ry B , AT Ak Bk
5| (Google Earth Engine, GEE ) A% Ab B 15,
S PHEE M SRR ST T VD TR S 1 SRR
SR FH Bt ML AR AR B3 R b J22 25 24 SRR 45 6 1 X
PEF T UV EE S RIS, Ry iR A A —
T 4 JEL

1 IR VD L
SERTHRULTE T 3-8

Tty RO FE MR vl 5 ) AR S 0 i R (Wu € H
etal.,2018) , ZE 7 K- FEARIAR wh 5 E 9IS 1



40 B2

SRV 24« P AR VD Sk B S S U i —— DA < e b DX 2 )2 2 o 91

395

YERTT AR RN ERIE L T — F2 51 NE-SW S 1]
) e J% - T B 7 3 ( Zhou X M and Li W X, 2000
Suo Y Hetal.,2019;Xu X B et al.,2021; Dong S W
et al.,2023; 5eoE b2 2023) EX—MHET R,
WIE 8 IR BCILRR T B BT (AR A PH A5k 5
A8 R RIS (14 Ik A S 7 7 b, 5 T 53 25 e 0 Rof A
B, FLSHM N ol DX UG TR , T 1A -0 ) 3 S5 WO
(TP 44 b T A 45 5, 2017 ) o Z b P R 22 FE 4 1 22
R T RMUIRFS, HZ oA T A R
H AR AR P B R ST
4 S AT S DURUT SN —EJR A 3 km
DL B LT 0 B Bk D U8B T B A TR A7 FR
LR CUTRUR A B A 3] rhuo K
R UTRUER 21 0 - UL R AH DB T 3 A b A
WIARUR A, Forh i & B AT AR B U ok i T
AR RSS2 86 (BRI 55, 2019 ) o ik 26 phi- LA
AN IR VDT AR US55 2127 50 H AR
TR PR A A A, B T PR SR A A
PR A5 I R AL o AS TR A PR AL AR, i s 109
T RS, T A PR AR S, Qe AR AT A A
FEPTEE CMIVU R B LR DA SO AR RS R -
W FHEE S, FLPHEE M AR TR o S 2 AR
SRATNTEIC R .

A B 55 50 UE A I AR i S K A (5] 1) 7
T2 Lk AN TGS A BH 22 2R,
EZ APl e, mab K 29 52 km, K PGIEL
5~ 8 km, [ F14 360 km?, & MK AP IR %
Rl 2T B A TR 212 2t , 5 B Fe O Ve
FHAD A R v B AR -

2 BRI M AL 5

2.1 BHEIR

(1) G K « AE 5T PEHE Sentinel-2A 2561
ISR 2R, T A B i v iR Sk
5% . Sentinel-2A 2 ;i 18 [ 52 5 R IR T GEE 1
&, KRB A A 2018 4F 1 A 1 H 2 20224F 12 A 31
H, 25 8 PHEM L, = EAEHIE 5% AN, B
ST DXIR AR 2 J2 RS O RS T 38 i RN
Y4 GEE V- il it 4 5 UL 58 A o

(2) DEM %4 : >% i GEE ¥ 5 $2 {1 () NASA-
DEM 547 i , 1207 i 25 [8) 43 HE 2800 30 m, T 2 19
B T DA Rt VD TR Sk 1 b TR M SRR AT
M sk o

(3) M T2 - AR AR 2] 1:25 R 1:50
TR RUBE T 950 R 44 o P o 1 25 T M i P 7
6 TR A 90% LA bk X3, 12 50 J7 Hi 5 el 4t
a5, TEHTENAERN S DB R A
PEFAESE
22 RMIBE S

GEE J&— ™11 [n] 4 BR RUEE 9 = %2 P 28
[ = omia & SR 1 i KR
1) 22 538 TR TELRAF A 1 T 40 4R 4F 1 3 2% T
B 1%, 35 Landsat & 51 . Sentinel & 41 .MODIS
F 5 225 Z2 I AR U 32 SR AR B (I
2021).GEE = V- &b A 8 KA1 & Lgs
27 S SEE K] MRAR R 45 B T o i 3 WEB 1Y 338
A& H AT KPR AT S Y- 5 Vi s s r iR R
FEE AR BT AL BE A2 RN BN, DL
S ASAE  GEE B MR & AN T T 1% 50 v e
ARAERT )R ZS (8] RUEE b B BRI, 76 M BRop) =7 Sl A
BNz N HESh T HhBREL 2 B P & R Rt €
A5 2018 RIS, 2023 ; TKAII%E,2023) o

3 PR ER LI ik

3.1 BAREEL

AHIFFE R B AL ARAR 7 A H 2 5 1 2 A
55 W AT VB EE Sk ny i - (1) T GEE
SPGB TIFSE X N Sentinel-2A 2 G1ESA% Fil DEM
A 2R AL FE 5 (2)1153 NDVI . NDBI #l MNDWI
AR AL, AR O O 5 (3) DT ARRAE | s
BCRRE T 550 R AE =N o By b R Sk
()38 JERAFAIE , DA GRS R IR AR T AR, FF e B Db
T3k 5 R MIREAS 5 (4) R FBENL AR MRS 01T
R 55 532 W A SR A kG B Bk 5 (5) i e
VDR AR S L2 SR R AR 55, 3T S
7 e 3 [A) 3 PR 1R BG4 R A5 R b iy T 1D i
FE S TN TABIE 5 (6) BEBUHL H i Vb A T
(AT Ab e Sk 3204 T B A0 S LIS IE



396

M

2024 4

&
W i sk I S R

5 A b
[: Bl 0. KPR I @R
IV: ZeKkGEH

FFE (m)
CTT T 1

T ] 0 40 80

22100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

160 km
L 1 1 1 J

1 IR S R MR LT R AR G R AR A VDU Sk A 1]

Fig. 1 Traditional Danxia landform and paleodesert outcrop distribution map of Cretaceous typical red bed basin in Hunan Province
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Table 3 The stratigraphic and lithology information of the study area
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Fig. 2 Remote sensing image characteristics of typical palaco-desert outcrop in southeast Hunan Province
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Fig. 3 Outcrop distribution map and field photos of Feitianshan-Gaoyiling palaeo-desert in Chenzhou
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