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Abstract: Geological disasters affect every continent with a large population, especially in mountainous
countries or regions, and its disasters are obviously high, hidden and sudden. Knowing the history and sta-
tus of disasters in advance through geological surveys is of great significance for the final realization of po-
tential disaster identification and early warning. At present, it is difficult for traditional artificial ground sur-
vey methods to discover and identify major geological hazards and hidden dangers in complex mountainous
areas such as dense vegetation coverage or high and steep terrain. As a multi—functional comprehensive de-
tection technology, aerial remote sensing can efficiently obtain the development and distribution characteris-
tics of geological hazards and the temporal and spatial evolution laws due to its unique field of view and not
being restricted by ground conditions. First, we summarize the types and development trends of aerial re-
mote sensing platforms commonly used in the field of geological disasters, and analyze the advantages of
different load sensor information processing technologies and the main problems of geological disasters. Second,

the key research achievements of aerial remote sensing technology in five application stages of geological di~
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saster basic terrain mapping, early identification, investigation and evaluation, medium and long—term moni-

toring, and emergency response are reviewed, and the requirements and advantages and disadvantages of

various technical methods at different stages are discussed. The shortcomings of the application of aerial re-

mote sensing technology in the field of geological hazards are summarized, and the future development

trends and suggestions are clarified.
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Wi 5 4 Bk S A AR IR, M 5T I Bl ik A — A A X
GBI i B R TR I T S NG s
S T 525 [ OE A 8 32 1R R AT I M BT 0 T
Wy, 3 2 20 4F 9, 4 Bk b 5 K i RUAE TS AN B
70.4 7 N, 3B 15 6 489.4 42 56 70 (B d K 5 -
[ PR ' 2 0 ME R 78 (2002—20224F) ) o 3T JLAE
ok e M I R R b T EE L AN 2020 4 B EE W S i
0 1L A T8 3 2019 4F A B 1L A 3 L2017 4F h
] 5 Bl A S A i W A KR E TR P E K
AT 0 M Rl N s Y Bl LA
Tl N B3 Hb TV A S T2 09 A% 8 K HE A AR
— SRR IR M X0 IR N A W 4% L X AEE
W 5 AN R, X DA S i e 3 XL A A R
B B HE A TR, 4R KURS: B AR RSB (2018 4F v
W 28 2% B3 2 5 =R ) B B AR AL & R R T
Ko W& L2 18 BT 6 MR IR E R R, TN
ML 3} 45 5% L ML 2R 3Ot B 3k (light detection and
ranging , LIDAR) 55 8 2% 19 i 25 28 J&E AR IE 7E 1)
B B 72 X bR S N TS b R A R I EL A I (1 b
Jo g A 7

P33 25 09 JUAR A, b T 2 B K A
REE T GHE T 45 8 5 P i 280 v J A
i 5 I 23 1A A RAE (4 8 3 1 (B AR 8 43 1 A
s B %, T RERGRET
LT 48 R o B JR), L p T G T 3 2R A X AR
A%, X i 5T 9 3 I A8 Ml IR KR AE XE DA S B0ORS 4 4k
P, 55 AN ST AR AR Y 2 A A2 A SR R AT R
A RE 23 BR ) e Bsf ) e 4 A g SO0 R Y FE
SR LATTDVIRIE s 7 N B Y 7 (S A S s S (£ 2
Hbu T B i f 0 R A LA S B K R Ml T K
P ML TR A R R AT
2o HER ML RAE L H S AR B SR AN R R
B by T3 52 328 JE ORI b T U T 149 A 80 RD 78 T B
W, 7 b 5T 9 B 5T eb e e 4y R A S 3 TR
A AE 9 E KA TR 0] BE 4 TR B0 K B E R
B R K E R H 4 A R AR A 2 AL
Shy W A B SR L A T Bl O R R Y
Kb,

H AT, 38 A 25 38 Ja% b AR 2E 47 1l T 9K 3 8 4

oA EE ORI RCR R T TG
iy RCH I N R R, KRR
BICUL T I A ) 2, iR BE AT AT R SE R
B R, AR 30— 7 T 2 Y A i s i SR
Mo 5 U 22 I R R E RS R
75 —J7 0, AE B FERE _E U0 A [R] B B i 4% 2 45
ARI7 R Y i TR) R B AR 5 AT SRR T
I 2 38 JE T b JBT 9 A I A% T T A b Y R Ty
I 5T E A

1 MEEBRRAAREEZRES

fit 2 3 JE R P 28 48 B 0T 88 K R O 1 —
T Z DI RB 25 A PR BRI 4L AR I AR Bk )z i H T
K TAT R T 0 22 R ) S R K E TR A L BRI —
T A T 7] o 8 2 6 I < 83 %% B AIF 2T 3 B A0 25 38 JRk
SEH AR T B g B I, 75 %0 1 AF 5
(8 FH VR Pl 1 R DA R R R A AT
S5 M R E IR SE L o I A SR AR T b 4
B B RE AR BB AN T AT R B IR AR S
A BAL B AR KR 5 ik
1.1 M=EEE

firt 2% 3 OV & AL 4G N AT T /B RS AL
Fh o EHEN AT A I, B3 E AR R
FRIKER BRI E 2020 4, e KR
A 98 AR KL 20 T AR LT 5 4R P E
i KL AR T T 39.6 % . AENS A 2k & Mk e O
Tk A AR R B E AR AR A N AT
V- H LR BT T 58 38 B e Hh I 40 I 11 3
LS RATRCR . M TR, B AN R
ARTAL, HARBE T H#AEH AN B %4 18 G AT
o 1L e 7 A A B M Y S b R AT AT 55 . Bl LA
KumTE AN = EWLE N5 o AR R AT
NALAT b 3T 47 K AR % J8 , T AN ALTE 0 Ffh 28
b Ah T I mE R, AR E 20204, 2 ERE A
BL Ak 8 1 131.5 748, [l le 35K 97.0% .

T NALHL Bl P RE AN BT 34 5, £ 75 I 58 198 3 1
FMER GSHEERKXZETHEEEL,
F2 LR IAE TC A HLEE L I [R] 2E K | TE AL 3K fE



A S

£
t |

948 B 12 W

SO 9 2 A5 1 o < B 5 e e 1899

T8 F T AL g
75T o
1.2 HEaERFE5RELERA

B L A R BT BT & B
Tl 50 90 SR 4 U 4, B R ROPL L 20 AR
s G A L A2 75 35 (synthetic aper-
ture radar, SAR) fi 25 8 S A5 (H LOG A= AHAL
LiIDAR P i 2 Jg 25 76 b 9 S5 36k 1) o FH A A B2 v o
BE A HL TR B9 TR R R DL RO B AR B 1 AN
W H0 B, o R A e S B AL R A B AL — 1k
LAY =R

TG 27 S AR A SR Ty T, i 25 F 5 I A 2
I H B e AR A BT By, R R B A 0] LI
50 3B B, R A% G 2 A =S 40 52 0 A R
52 DN S RN 3 B R D L R B SR FH BB Sk AL
SNEROR B URIIEIE A & /T 5 A ARV N
AE T 8 A% B AR T A5 2130 DX OE 5 5 442 & (digital or-
thophoto map, DOM ) FIE 7 3 Ifi 45 AU (digital sur-
face model, DSM) ; Bifi % 2 ¥ 37 A4 it 25 3552 BE R

PR A B T AR AR O 22 4 Sk AL AT

A RE S AN [ AR B LN, n PR e A
A EL B AF B JELK 9 BT = 4 LA AR
A BE S, H DR A kA B B 1 A BA R T —
ﬁﬁtmﬁiﬁ?ﬁfﬁ"%1$%%Eﬁﬁ7%ﬁiﬂ%?ﬁf§ﬁ]f’;
{18 0% 30T 58 5 0 B R SRR S O 2T DA
THX%?K&EZEIM—HE@,‘Hﬁﬂlﬁﬁﬂi%_&ﬁi
TS5 52 2 WK (R ORS 204k — 4 A

b 1 3= R K P 41 34

FE LIDAR Ab BB R J7 18, 32 28 Ak 30 3 72 A 46
B4 72 A 7] & 4t (position and orientation sys-
tem, POS) i 58 | IE S K2 1E W 2 U8 L O6 2 o
K4, HET, BER LT — 2250 B A
= JE A PR A 5] U TerraSolid \Lastools %,
BT AL T A PR B R AP B
PR P e 4 ff F 2 Be 24T 50 005 5 52 B 19 B4
EIE . ﬁ‘g%%ﬁﬂiiﬁﬁ#ﬁ'ﬁiT G A
Yy e 05 oy 2 2w A1 3l o IR I 4y Rk
AT DU 0025 B b SR AE B 19 85 2, 3R 0 b T sy
RS o I HLER LIDAR AR 16 0 408 16 %
B L DA R T A

TE SAR b #HE AR T 17, AR AR DR 5
MLEL SAR B 2 SAR M5 SAR, M L T/ P&,
PLER SAR BN R 3% H S8 o B s 8l A AT
R rf N TR Y kG B R O 25 AE 55 . H R
B G Ak By 8 B R 2 AN H Az
KA I 5 ), AL SAR ML 2k 25 fi 25 3 AR B 2650
W BURAR R | K — R 5 5s B b R R
SRR S s AR BB SR M K g o i
SAR B 5y BER AR = B K G . SAR R AE R
F B AR T RO A B R, TS AR K BE DG U [
I AP AT G54 3% B T LA 3k i 2 55 30 i K% R B2 )
B2 7 A KAWL GE 77, I F B 0] 1 1) ) 42
P 2T B

w2 & B B
s mE 1R .

NUE- YR & DI

TEAWFE (s 2%)

BAKITTPE (EEHRHE)

- NG -4

TANLETHL | BABEET I @A BT

NEE LG GEAXER D)

L—ﬁﬁ%@ﬁ*

Eg ZRELAL FERTA A RERHEITAN TACHE

dOZi

B%iﬁ?ﬁmji%M%H@Mﬁm%%@ﬂgﬁ m@u

kﬁi%mﬁ(fﬁﬁwﬁﬁi)

?‘

M%%ﬁ EIRSAR

FLZS w3 AL

A G Y

SARN

S PR

iz etib) x% JEAZ W

N A AR

F1 spRE ﬁiﬂﬁ (i Fﬁﬁﬁﬂmammqu*&ﬁﬁ%m%ﬁ

Fig. 1 Aerial Remote Sensing Platforms and Load Sensors Commonly Used in the Field of Geological Disasters
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