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Fig.1 Map shows the Bayingobi basin and the location of Yingen region ( Modified after reference[26] )
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Tab.1 Basic information about the remote sensing data

Bme B h 5

ELP130R032_7T20020624
ELP131R031_7T20000828
ELP131R032_7T20000828

Landsat7 ETM+

FE M85 Earth Explorer
¥

K-T e U B SR 1
EAF B 75 NDVI 5%k

AST_L1T_00305202001040345
AST_LIT_00305262003035432
AST_L1T_00305302002040158

ASTER AST_L1T_00306122001040904

FE M) Earth Explorer P 2 A 1 1 (R

Fh
AST_LIT_00307142001040817
AST_LIT_00307272000041451
AST_LI1T_00307272000041500
ALOS DEM M5l 12.5m ALOS DEM 177 B P HEIE 50 B
L2A_T48TWK_A031590_20230325T035301
Sentinel2 L2A_T48TVL_A031590_20230325T035301 125 B Open Access Hub 1 MEBIEIX R @R
entine 12A_T48TVK_A031590_20230325T035301 TP R T et e i v
L2A_T48TWL_A031590_20230325T035301
s SRR DX T BT i o JHFHR U HI Th 534




ERURHE, 45 ZURE IS BAERD A LA™ A v A4 10— DA B AR AR b IX g 3 - 45 -

3 KEAEEER

3.1 HBEARSHIEREE

HRAR b X% (5 A B P 8 Sentinel2 19 328 J%
BlEHIE ., ZEIE N 2 BB 3 P BO 4 B B4l
POV AR RE SRS & AR B N = e | D
ENVI5.3 TJF 4 5 Sentinel2 T9J2 3% BOEUHE , #< T k
PR 2,3, 4 B BT 85 Sk LT B
WG K, ZJGEFI ] Mosaic T HXF 4 S8 17

L

PEE IETE I TAE , SR AR R AR AR Hh DX 1) b B
FEIXTDFG R 25 R IEATHRBY | SRAT R AR b X 1) %
HHGEBAR (F 2(a)) .

A 1 A 1SR FH b R & B A 1R O =ik
170 TE ArcGIS V-5, B e X AR AR b DX 1% 1l 5t 55 6}
TS RV BCIE 4 5T 90k} it 815 B R i Ak T
B INFEARAR L X (. R B L, 205 AR 3 52
1B BB SR AR R X S A 15 BT IBIE S
T, AR B 12 M A A AR AR AR A R
RE 2(b) PR,

(a) Sentinel2 B 4 WF

(b) MR

2 SRIRMIX Sentinel2 EF B &M RIIEMRIFE (4(R),3(G),2(B) &)
Fig.2 True color combination and structure interpretation images of Sentinel2 data for
Yingen region (4(R),3(G),2(B))
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Fig.3—1 Results of K-T transformation and vegetation anomaly extraction for Yingen region
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Fig.3—-2 Results of K-T transformation and vegetation anomaly extraction for Yingen region
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Fig.4-1 Results of alteration mapping for Yingen region
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Fig.5 Digital elevation model and 3-D visualization for Yingen region
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Fig.6—1 Interpolation map of airborne radioactive data for Yingen region
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Fig.6—2 Interpolation map of airborne radioactive data for Yingen region
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Fig.7 Field photographs of remote sensing information extraction ( with field validation spot number)
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Fig.8 Metallogenic model of typical secondary reduction sandstone type uranium deposit ( modified according to [19])
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Fig.9 Reduced sandstone and conglomerate ( The geological map is according to the
1:200 000 geological map of Yingen area, K—48-XXVIII, 1979 )
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Application of multi—source remote sensing data in the exploration of
sandstone—type uranium deposits: A case study
of the Yingen area, Bayingebi basin

QIU Junting' , LI Jiangkun®, GE Tengfei’, MU Hongxu', RUI Xinmin', YANG Yunhan', YANG Yanjie'
(1. Beijing Research Institute of Uranium Geology, Beijing 100029, China; 2.Airborne Survey and Remote
Sensing Center of Nuclear Industry, Shijiazhuang 050049, China; 3. China Aero Geophysical Survey
and Remote Sensing Center for Natural Resources, Beijing 100083, China)

Abstract; Sandstone —type uranium deposits emerge as important uranium resources, while remote sensing is
identified as a vital method for mineral resource exploration. Since sandstone—type uranium deposits typically occur
underground and tend to be covered by sediments, whether remote sensing can be effectively applied to the
exploration of such deposits merits investigation. This study investigated the Yingen area in the Bayingobi basin.
Utilizing multi—source remote sensing data from Sentinel2, Landsat7 ETM+, ASTER, ALOS DEM, and airborne
radioactivity measurements, this study performed terrain visualization, structural interpretations, K — T
transformation, NDVI index calculation, alteration mineral extraction, and Th/U ratio calculation. The results were
then comprehensively analyzed from the perspective of the metallogenic model, metallogenic conditions, and ore—
controlling factors of secondary reduced sandstone—type uranium deposits. The analytical results indicate that the
Yingen area consists of an uplift zone in the center, a depression zone in the southeast, and a slope zone between
them. The granitic rocks in the uplift zone are identified as significant sources of uranium. Multiple EW —trending
faults in the slope zone facilitate the migration of uranium—bearing oxidized water underground. Additionally, the
water—rich areas in the depression zone, combined with strong surface evaporation, create favorable conditions for
the drainage and evaporation of uranium — bearing oxidized water, further promoting groundwater circulation.
Therefore, the uplift zone, slope zone, and depression zone in the Yingen area form a complete circulation system
for uranium—bearing oxidized water. In combination with previous data, this study holds that the slope zone might
serve as a favorable area for the formation of secondary reduced sandstone—type uranium deposits. This study also
demonstrates that even in seriously overburden areas, remote sensing can provide valuable guidance for uranium
exploration by identifying metallogenic conditions and ore—controlling factors.

Keywords: remote sensing; sandstone—type uranium deposit; Bayingebi; Yingen area
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