%34 %5 3
2022 4F 9 A

b5

CHINESE JOURNAL OF POLAR RESEARCH

Vol. 34, No. 3
September 2022

FTANRGEERRBINA . FERSH S P EREZ

BRZE

e !

("R R RS E, LR TS 266100,
2o [ KRR RS, AR TR 266100)

WE EAVRGAAM X LN TSR JE B OREE . R AHT [ 0 5% 2, JF LGN H
st G By OB AR A N BT A, A8 R R XA TE AL AT AR R A

PEFY, HMAFAE AT XS . DI L Bt 2.

(e N

VG HEZF < RO SR [ Ok o 0 R AR Ak

291 I A A [ A 1 A T AL S BR AN BRI 28560, HfESh T AR BEALHI R AT O AMLE SRS . B A
HLAR GEAE r B (K 2 AR A R BERE A Ak T+ Bh A A R I B B, BB N2 A S [ B AN IR T, — T 58 35

ERLHLED 27 e AHLAE R AR P () 3 A B AR

SRR SR 7 b A s T I A ST AR T A [ R S B AT

NGO, B S5 T 2 5] 4002 18 ) g A e AN WL 20 10 T B a0 A, v T A o AR i B e A 4 T U

AP
XK BAVLRZE ik
doi: 10.13679/j.jdyj.20210042

IR RS

0 55

AR 16 el i 1, Hb B 22 5K 58 RIE i HE W 7
Mo R T 870 R s EIX R T R 19 Al
A N 2 v B AR 5 RURE 3% Bk 5« £ 20 20 4)
2 20 4D 50 FAAH I, AHARAT 7 A K ETHR L
B WORRNE . g ==, Ik E R )
X B OK Bl HY T FEAEL K . 56 RN IR IR 4 7K
IR B gk, fH SR B AR B0 B R L AL 5K
AR BARFH G T #1348 . G AL E 55
iy T 2P (A F) 1957—1958 4 [F b i Bk 4 2
4 (International Geophysical Year, IGY), A
TR FE RPN A RS i — S R 1R
IGY JHIE], £ 12 4~ B 5008 BRAE B AR AT B 27 7%
8, JHIzE T 55 NMRANA—REZE 5Lk . Bl
F AR A 0 vt A & IGY I, Bk T

[eFE BHA] 2021 4F 5 Y EIKHH, 2021 4E 8 F e 216 ke
[EEWMHE] ERESE2EIE(20CFX082) % B
[ME&E BN

outlook.com

ML R PR

A 2 Mo Ty BLRIP 7 sUMBLG T+ BOWE v i A 32
BRI AR . 7526 1 R EiE T, 12 MEZK T
1959 ARk IE XS (R, 49/
B v R A 2 AR A 2 i s B R B
CPraR A A AT AT P AR B DX Bl R Tt 7 B — DR
E NS et NE SR P E a1 e

CRIMAR 20D 94 B 280, AT N A A 2%
2 (1) 205 24 16 45 A v B e 5 B 1k IR B2 0T 90T 3,
T a0 g B R A7 i BRE B B SR, LU WA
TS g B IR DR I, AT B IRA R 2 0 o A 2k 24
P37 2 I (Antarctic Treaty Consultative Meetings,
ATCM)PL, 324 ik, (M%) b [ 0
HOAIER| 7291, BE T (MEA) (H1Ew
B I TG T R (R RE 270 2 IR AE B i [ WA 254 3K
S4B N Ly S T 56% 8 (i
W 20) 228 CUIG, AH G B 5K SR 4k & 4 JF: 45 45
T CRTIHERS A VOE ) (19914F),

FRIZEIE, 2, 1986 FAE. BIEHR. Wil ATm, BN FEERE. AR ) BT . E-mail: chenyitong@



330 W I 5T

W34

(RIS LR Y A ZY) (19724 )R (RE Bg v R )
BEIRTRI ALY ) (19804F )54 4, IX S [H [ 4 29 il
P W 2% 20 v 2l B 1K) R A B A VA Y
W7 A i 3L R R B T R R 4% 29 48 & (Antarctic
Treaty System, ATS). FgHH X [ E SIE 2 |
(Rt 29 ) e, RIELFE UK ZAE N I160°S LLHS
() I A X

ATCM J& ATS [ EZWF 5, (BlEL)
(2528 E AR 5¢ 00 A LB 1R AL 2 WO RZ
FIMIA B . FESS VORISR, TAE S (working
paper, WP)F1{5 & 3 f(information paper, IP)JC 4
S, I ARGRIE N SE TSI NAT B 3R 5, BL R
RIS VhREAN 3 MR S —— R AT 5T
Bl 2% 2% b1 2 (Scientific Committee on Antarctic
Research, SCAR). Mt AR IEFR B 2%
(Commission for the Conservation of Antarctic Ma-
rine Living Resources, CCAMLR)F1 [ 5 /4 1 J=) J&)
K P F 2 (Council of Managers of National Antarc-
tic Programs, COMNAP)#R 0] LA$EAZ WP, i {3
v AN B B i Ui 4H 2R B3 2 (International  As-
sociation of Antarctica Tour Operators, IAATO)%¢
[ % AL Z BB AS TP WP T TP ) 5505 TP 2%
B8 B e WO e, BT A AE H G Bk
PN AR LR ) it s AN R AR H A
IR 7S A AR 3 8 Gk . il e
P AR SRR v A AL, S D 22 R
KM AZAE WP TR 100 2 I o i (00 | 55 i
ZHT 10 BAT AR 235002 7 A R AR A K
DR B 0 2 KR 1) 5 BRI 20 i L R 8 ATS %5
VIR R R vh iy 35 T B o R0 R A €
[ty SCARPL. 13k 10 M7k {72 ATCM WL 5)
L5 DR b s R A e R R LS S G
) B R EORRE T w2

MEEK, A UL R AR T T 5K I A R AR
A 0 H & R R ILAE B BOR L B e & ik
AN E T % DR e AL ZR S8 1) B P b G R )
W RS I EE g — . /R % 5 4,

2 — o RS AZ W 208 25 T
(B B A 2021 4F58 43 Jm ATCM i), &
25 [ 34 2w AR A 2 i [ BB} A I g i OK 1) e A
B KE A RERNS SRS T, ATS th &

T R R Ie AHLAE R AR 3t DR P A R o
(3 A, A TR B f e Je AL AT Bl
R RE B AE SR ) A\ T A R A S i R
AT AT AF B v, AT A3 2% 1R R 350
EIE RSO HL, DAGERE AR AR IR B B E SRR
AT BURTRI U 1) 52 B

VORE B L [ P 3t V535 3 (R G I BLe 72 LA
AWV 308 EE AR IR SBIX, 2% B
BEE (1 32 BN RO IR0 R 32 S 8 B R R
7 ABHEKCE (R, 5w T K2 5
FEEIIHAE ST o ALK (DEAPLRSE
FEFAR AT IO . DL U ()40 9% B 500
T NHURGEAE F AR H ARG 205 (3) ma il v 2
B~ A3 9% TE B 30 1 B B VA A L CRE ;A
152 i w0 == o N ST o P T e s Sl )
T T o

1 BAPLRGAE RN LS
NS

L1 RAHNRGEMEX

T NHUZR G e 7] 3 — il 33 1) 41 DAy 1 94 25 > (1)
W25 B B & T A1), e SR e 1 R %2
it 21 Hh P A IS e dm A 1 3 R AT R G
TR, BTN AGAERREEN &z
WA T F F M ENEAR S B Ak
DL R 2 s

AT R TEAHLZR LI ) s N AT 1)
RO 2 B A AR R 22 v, I B RS 0 28 2 2R
(International Civil Aviation Organization, ICAO)
i ABURIERE, 75 2015 S G T (EE
BYRAERRE T, T R A
#MAS” (Remotely Piloted Aircraft System, RPAS)
RKoE S, B RS EE . T
PR BRI R R e, DL RS e
BUE T H AR AL 4y 7 B i T RPAS IR
AT ICAO, & iE AR fr b i) — PR A,
DR A e R KR R 22 4 Jey o B 08 2 IR AR 25
B WS WU PR R, E5E Kk ATS G R 5
1 P th B 3l 4R RPAS JX— Rl

B S ANLN IR A R, HBL T 2 Fhfiliid
ANPLR G AR R4S, vk B 58 2



93 1]

WRZE M55 TE AN R GEAE v BRI I s SR LR 5 [ AT 331

“drones” ; JE[E AT & PN A8 B R
BRI 22 4 ey FTE AL R G P 2% 56 58 2 [ XN
[ BrHLA ISR “ J6 A ML Z 48 (Unmanned Aircraft
System, UAS)” X Fl ik, HP “Jo N2 3 K HL &
A IGHBAE”. ICAO LA RALFH A TIF 2 HEK
MATM R T HRAN RS R)EM, A& EY
ICAO & [ R AE ZEAH — 35 Sk [m] SR e 42
Yo, AT 2020 4 6 HmiAn T 5wl (1AM FE
YA, Ay Y 1 St B b 8 BT e ALYV B R
TR TGN AT T AR T O AT
M “ ARG MR, AFRNAEL “ LA
PLRGE T HA” thRidEH, UAS @45 RPAS. H
A ICAO IEAEBHAAIX 43 “n] DL bz 25 L Ath g
A AE R AN, BA IR DL 54
N 2 B i 5 s — R A AE S IR s A, JY
RPAS”.RPAS H4 38 5F 547 N\ 25 B i 2% 2 2R ABh ) 4
PEEESR, 1A Be I A2 1% B8 225K 1R 0 A MUK w5
b ppton,

S A A M B oy I K AT A O e e
ARICEAE ICAO #ril G A, &—H
AHLR G (UAS)IX —FR1H, JF [N ATS F
ICAO M Frin# P& e &ML ANL
i g BT L 1) RPAS TRIRRIH
1.2 EANRZEMRMEARESNE

T B AR S A Bk At R DX (5% 25 1 N 328 5
R EREME T, TANFRG BA WK N L
A AR . TE ML A 1R 2
N BRI 2 R0 5 a8 AR IR A . 56 =, R
B T AN B3 RTINS, 25 T 485 i R A
=, wetBReE. TAVAL E AR, AT
B AT G210 22 4 U o 58 D, 6 B A sh R 4 i
PRI (05w B AN AN 2 B R S B AT L,
o NAUAE W B« AT AT 45 IR B8 5% (1 A A2
PRI N o IR R TE AN 2 R, A8 TAE
RSP/ 5K T A ) B B A AT R S AR
By 40 SN %% BAR RS N X, Wi E s
120 B SRS R 5N WOAR B R, RN
FIBR A, T A 7E FE AR X T R R 2 AT A
P 3 ON R R

BT, Jo ANLR G m A DX IR N 43 T
2, FEAFERIE . S B R R R IR B

WAL T . ERPFIISOH, TANEEH T
B S AGA AL S R BROARL S Bt L Uk . AR
BRI . RS AR KRR N2 . B RS R
Dyl g R 2L B W I AN R R R X
W A S, e e AR T T, N TR
Bhoy B At e 4% o /N TRL A (S 2% ) o b i O
BEAh, TESRAFVF T BIRT R T, WRAT A R % 1
R T ) T UG AN, 2T SR s
FR MR WL, To AN ZR G AE v 0 X 1) 17 Pl
SR N SE I G i i Y R £ RS L B G
W BTSSR B PR AT I UKRITIK 1
B0 R v U R s O, A R e 3 Bl A
FITE A KU 75 3Rt 7T g g KU,
1.3 TANRG7EEREI ARG

T R B R L S S A, AR MM 4%
P A ANLR G AT 5 10 2 A FIFRBE R,
X EEARIAE LR 3 AN

W, AR B AR . R
S iR X LA B i UK Hb T 45 W 65 T A LR AR, W g
SEURELANEME . RGBT R S i S i
J%TE N HUBEIR R 2% 1 A o 4k, TE AL g
A TR BB A R, o B A
%[16’1810

8, SRR B RS R I . TC KL
B oA m A 2 S HL R 1 2K I L 32 4
FEAZET 0 R A 2 PR R
WSS, — ELE BN, T BEAR KN ) T vk 5

o =, 0 R AR B R X R B . 24
TE N LR 3 H A i PR 365 e B A I, T R
R A 1T 5 £ 37 B (60 R0 95 o W A 51 74
X . EVEREK . 7S b R A A L P F R T X 4
PRI

bRk, AN R G TE R B B A BRI
I S0, 2 K s v & B E 2ok T8
AL N B RE 22 BF 5 (60 5 480 0 B R 1 2 o,
TRAT A 45 AR BURF L 2 L B A N AE R B 3 XA
ABLR R R B e B — 5 K. AT RSK
R TC NN ZR G 7 R W 10 I 3, s L e 4 22
RIEAT, NP TS KU 5 A PR A 2
) [ 56 2, A0 B0 TE A HLALE w B X (0 37 3h f
AT BE— 2 BRI 52 3



332 W I 5T

W34

2 MR ZOR 8 N ML AR G A 7 AR N H (1
AL &0

T NBUARGEFE W) 7 [ AT ORAT A ATS BT 19
BB EZE THZ o T k4520 [H i 13
SEAISAT (R |, KA 7 e TILE
BUHT . B s FE 2% 05 A B IR I8¢ DA, WL 03 W AT
AEAT AR I 5] 328N R A (R A ) — A sl — DB IX ) 58
S A, AP RN DIhIX, ST
Rl WA %, DLURAE R R el
BN G DI R RBLIEA TS . AL
FEURWLEE DA IR AE AR 25 29 6, ] 34 o] I T £E g 1
AT = — D) M X AT 28 R AL 52

A SIS AL R 37 3l 32 AT R AR R o]t 2 4
2[R AR ATS BT 3L (6 55 R AT A Js N8 RERL
FHEAR T BRI R AL BOE ) 5
13 2 MU 1 4% 2 24 I8 N AE AR P SR HGE 4 1)
B, AR R AR R, REGE 4 4T BT
BN FPAT R, DU ORUEE S A BOE H o (gt
PV BT N LD 21 G ZOREH LY [H T
FCpTRE, SRIBGE IR $5 0, 1 O 24 20 9% 430N 97
P12 by Bl (0 % IR i A O S . i T
P A 8 S AR 4 D WUV HE B T e R A A s b R )
FIRENE, A2 D JEAT ATS (1 4 75 55 it L BT 7K
FHIR B 5%, 0 2500 LA T A s DX A 5%

T B0 A ] R R TR N B RS AT A R
DAL, 7w AR T J o A BILE B A N B4 23[R FF
Z B A g N FER) o

i RFEERIE ST (R FE I B R B AN 5L B ds B ) B it
TR TN R G A p N 2 &, Ao
% LW I L ] 51 R A v Rl 1R TS BRI R
B I ][R 58 25 71 r A N S AHLIE 3
5 COMNAP i, #% 2017 43 A 31 H, H 30
AN 70 TP T 2R W v R, A7 T R AR
DX e AL R /AE N R EE o 26.4%; BBk, A
56.7% 19 5 5% 5 v I 2 28 1l0E A e AR LG
ANUIEHE . VR T,

mE 1 P, HAr, AHCE ZN T AW E
WY R RE ) P 2 T A e SR e d e . SR,
2ELHRRI FEEL PP P LDl Y
T FH R A 55 2 T AR (1 e AR G AL
B, HE T AN RO AR . &
il T BEAS [R] 82 b 40 FE 1 G [ Py BB 7 7 T8 AL
VUIFOAE B A 1) TE AHLSE B BRI 2 56, %8 T
X DR R B A AR Sk . RIS, % [ 7
R 20 8 Y LR L A4 o 2507 T AT R

T, 25 TG LA R AR M X B T HY
G IR S B X &AM R, B EET
M e AFHRE . BOR S5k DL LA
0 5K 7 1325 RN T 2 1 LA i A/ ] R S 5 2 b

F1 BEXERMTANEBEREAORTAS

Table 1. Regulations on the application of UAS in the Antarctic from associated countries

PN FEM RKIIE

ZE:

1. AR AE ) TE AU 30 #0244 R R I3 22 42 fE U

S [ [H 5 R O
L S

A%

AT

2. REFFE TR AN TAEAHEAE, RNAFEAT AN

3. ANFRETE A ML T 5505 ) 1 LA A A4 98 [ D60V M 2R 1445 58
107348 “/NRITEANLRG” BEATEO 88 H ok 2800 1 JE AL TS ZE3R 1S
FEMAZ R

4. B TUTESR, Bl RATIERE AN R 3 A4 K ST 0 ] R 4H

5. T AMURAE I S S RE R BR 1, 1 A ARVFLERLZR 8 [l 3 1E, &
17w R A3 1 40058 )R,

L BTG 2 AR

CHr G 2 BN
RGEHAET M

1. ATAAT7E B AR 0 JE AL 2 26 2508 <7 7 04 =2 IS TJR 18 0 A WLERAE %
TRATR . TE AN E R IR 55

2. BEANERAEM LSRR R IR, fltn: HREEAT Lk A, ®ATH
A AV 120 m;

3. BFREAS B HLE LA AT B A AT H R R

4. R PEAL L i B,

WRAMIE BT I v A S5

R I B
R BT

L ATATHE RIAR A0 T8 AL 30528 23R A R B V22,

2. A FBOROM) I BT s8N 57 A2 1K) i A e DA A FL A Al BURFI 3
AR TE N LA 24 i FAT s TR, E 3 i e 70 SO ARSI B 2
A JR LA JL TAATOR -1 I8 AHLE B (¥ A4H S0 52 B4




93 1]

WRZE M55 TE AN R GEAE v BRI I s SR LR 5 [ AT 333

M= FAFHR] R

P4

Lo YER)™, U A B AU, Hig) ™, Baps. 5
[N RN NN AP E - e e A L Re s

FR I AHLIE T VF

1 1] il [ A WE

2. WEAERMFM R IC NGB B, P AR T A
PR B AR B AIE B

3. W E TG KL AT 53 10 20 56 % 4 2 75 105 4 70 W% M 4 XA O
AWML,

4. T AL NI 00 R B B 5120,

1. DB P IET RS B 22 MOt A o LA BL R e A
Bl BRI IR, A BB, (B AT A SRR
TSR

VG BIE 2 B 2% 5
pras

VYL e

2. JT e w A To N AL B it S 345 8 B2 [ 50004 <22 4 Jm) (R B R R
= F AR

3. BANUERAE BRSO R PR BRI, Biln: TE ABLRAE R sefe B
KA AT B m PN A EAT
4. IR RITRY, FEERIT 5 S RIS R e R AT ALE S

L EEE TR R, AT
2. K B R N Ly B AR S A ) SR R s A

W= LR #EN

3. JE G e B AR SR A S A I Bl A TRAT L AT WM R A, BRIE

TR0 I s AT A& A5 IR A B R ORI N 6 22 42 i
4. WEEBFAESYINS TN SR, L7 A HE I RS BI 2 1147 37,

AT A8 S A BLIT o s AR 22 0 03 B e A0 A LT 464, 36—, &
TR A RAEANER S0 B, AR ENE; 28

TE[H JE[F P B ) AN SO

=R TR BT B B R TS AR ZERIE I O DY,

TE AL ZR G0 (A0 17 8847 S [ 0 0 28 0 T A AT S R R 00 O e

.

Bale Hok, WiERVEHEKE, LE. HEE., Hh
2 ROROR YRR 3 TR 20 i TR E AR R )
A5, B AERF M o (0 3w B i A
i HE BURF A RTT R TR B A N GE - I 1Y
PEF | =2 WA 5 i TR 5 20 I AHLTE 3
I, AR AR, 6B 220 th &
s RGEFI A, W5 T o AMLI R B B
FOW, ¥ K AT BB VR Al e AALIE ALPE DCIE
T AHUE S HIE -9 #ELH] L B vh Rl XU R4
B ST AR A AT TR IR I e A HLIE
ITESR G RGN A, MmE . RN, g H
VUYL R 2 WA b3 5 R8T 78 22 il e )
TG AR T 3850 FE

BT OAHM RIS, 546 20 FEA
RN TE ML R G B R AR B A XU
AR PR BT, G VR BN 4 [ A G AALAE B
WS BN I FLH PR X 26 [ K DL T AE SO B X
PEAT I AL, g AT [ 0 FH R0 o 22 50 e AT &
ATCM Fl 3 25 i1 4 (Committee for Environ-
mental Protection, UL Ffij#X CEP)*V & #AT14 18

FEERAG T AELIRIN, AT BB SOEAT B
-5 BRAE A IR 7 OT R T R A BEALE] R A%
T NHBUIE B (1 L 2 A

3 A BT R AN LRGN B ERE

31 MHBKEEFS

YE R ATS (%) 3 By SEHLHI R LS &,
ATCM [ 2014 “EFFUR R T ANHULE I IR 22 42
ZE WAL ATS 2 T CEP i & 2 ANLIE3)
TE BT RE S AR IR B e . B0 TS S 4
— (1 # W% e N AL R B A 1 43 P v R
ATCM *F- &, 5 SCAR Fl COMNAP # H it &,
3 CEP 7E 2017 4% T M2 W a) I 4% /) 41
(Intersessional Contact Group, ICG), PA$lE R+
75 7 A JE AL PR 7 1T R AR 0 . b otk rE
Wve BEALHI T A O Te A HLIE Bl 1 B o v A3 0 il 1
FEIE P IFP45

CEP @7 ICG ¥ H (W2 i A 1 8 A OB A
BUER S 7 T B 15 ., A4 [ X0 H F1 TAATO



334 W I 5T

W34

(A P20 N T B0 T T B AT R e A HLER A
FACRIVE ] Py 1) IR 07 1T A5 5L A T 70k
(R BEAL b, g O¢ T 75 v IR AT F] 6 AL IR 58 7
e R W . 200 K A AR AR &R
ATCM 7£ 2018 41l 1Tt CEP 3 HHl5E 1
HATHAEVE U “ gl ” SO —— (e s AT
TE 52 O R AR I PR 55 45 B9 ) (Environmental
Guidelines for Operation of Remotely Piloted Air-
craft Systems (RPAS) in Antarctica, LA NRFK (3F
TR TE ) )o AR ALEE Al H H R AN ER 5 5
TEAG 7L “HLIZ A RAT R ERAE” B0« RAT SR AT B M
W7 =y . RARKLE T4 H B AL RS ZHiT
TET B — I, o APL AT R (4
HARRAEZIR . Jo AL BB 1 100 1) b B DA A
KAT R I R R A Y R IR R COMNAP
B g A ] 48 B AR S 450 1D I AR DT N2 AR 4121,
1 2016 FFHilE T (B AL R Gz E & T
(The Antarctic UAS Operator’s Handbook, LL
FRCFEY )IFEAW S, & B wE bt o e
AALIE B 5E J6 AL SR AL R 2 il R 4 T

CTFEY 2028 T JF R Jo ANHLE 30 1 2 A
IBZEF (s SNy S e s e e B
TUW, JFHRE T I AV AP i sk A R
I fr) b BP0V, TAATO 1 B b v LA A L 5
W ) (RIS E 2, H 2014 4558, AHrHH &
JE NP SE, LA I 5 1K) 20 B R it o 1
BRTENNIHSHEATERBEIC . e 4k, ICAO KA
AW R B 8L T 15& FH T8 AL 30 0 1 B K00

0] DA A B AR R e A ALRI B A 2 2 R 25

YT AL T R S e R ) R AR TG N LRI A
RN, BRI BN HEmEi
N AUHE ) 55 4 38 B8 I B ABLEEAR . B AN RS
XoF A AR A B8 5 e () R E 27 0 RRH 78 40 1) SR B 2 5
H AT B 17 AR T8 A BILIR) # A b vE FN
ARHETG W AR TE G —, A H 235 18 A e T,
BAT AN LA AT 787,
AHLE P A W, S 3R APLE E bR
YRR AL T BORE B B By, H 6 (R AR G RI)
PLARYE M F . #A 2020 45 12 H, (FM) &
Wi SCAR S542 L 1) 5 B k22 JHR 2 56 34T ik
PR BT, (R dRm ) iR “H e it
ITH AR H” ; TAATO TS AHLEE S (1) HL e
Bl EY K. HEr, (ASEfa) M (FM) &
H AT oh S A R U AE B, R B AR ) IR 8
e lan, MY AR anJo AHUE LT A
UE RAT ARG UG w5 8 ) B SR A L A
f5 T, JE MO T W 6 L2 R, TAATO &
AHUEE L BEAS HL & 5e B AE L 5 N 2%, nl 4 E
WA AL, (AEEHEED) (FN) LA TAATO
T NHUEE A 75 38 F VO B N 2% EAT A7 A6 8 o T
ZAb, FERARSZER R il O . B )R T
TE 5 SR ) e 1 Jeb R ke 38 20 56 S8 RN v
32 HFHBEPMERSS

TEr v B rh, % [ 4R AT I 2 WO (B A
WP A1 IP) ] LU ff 47 5t v B 4% 24 10 7 1L 1) 5%
VERE RIS Sl S R R, ik 2 P,

R2 ATCM (20142018 )i R AR T AN HE R X FI A=
Table 2. ATCM documents and their contents related to UAS regulations in Antarctic (2014—2018)

REE THEXHWPYEHE=E  FEXHEIP) HE REA

I )5 { To NHURT B B IR B (3 AE 52, ASTE 1 g b JE AL SR B LRI 2565 (R

i ’ BifRm) MR R R RN

[ 1 3 To NHULE G W% P S PN (8 L AR AE RO IR B 3 ) A 6] 1) g A IS A L s
‘ e K 2 3

W 0.5" 4 TN HIUKT B A R B 14198 7 5% s A T 1) i A G A L S i % R 1) 48 6

i 0 1 % FE 1) Pl A TG AL S i 48

[EE 0 1 25 [ 1) Pl T AL S i T 00 o £

PHYES 0 1 2% [ 1) 7l TE LR 20 56

i FOR— T T AR SO A 5 L A BRAE, A T TG, K AR 0.5 U TESE



93 1]

WRZE M55 TE AN R GEAE v BRI I s SR LR 5 [ AT 335

T sk A i B IS A AT i SR A 1) T SR R
TR I, 853 Bl 4% 24 4 20 18 78 o AL T L
B, RS E R . LR Al )
2% 2 [ 0 5§ A8 WP TP 32 5 iHie i 7 s
1] LA ATCM A = 1 [ Br i 351 & B AH R
TR S B2 50, LUK A 1 R 5 ) e b
MV RE Ty HAFE RN, HrhEsa B RAEY
TR B IE AU D 1) 3¢t v 10 e vt 31 7 e PEAE
R o i, Al R0 5 [ A A I vy o ) F 2 s
T AR PHT . 55 RSP AT LR I T
W TE NALZR Ge #5548 R DL S v S — AN 2 B 1) T
VRN CAHEREAH TS AR R E— 20 T 4E; il )
FEAMAFF PR T OREIR) 10 2
TAEAI TAE.

4 HrE RN

TN ] 45 e A 2 ik [ 228 X A
(¥ 7 A% o N ALIE B 0T e 1 AN [R]E 210 Jil ic 2k
KNS 5118 ATCM 25 H bR il -7 & P 1w
W ANV BN BUB BEE 1 Al A2 T, T
RS iy K E, A5 TIR M SRS T
F AR IS AL 2 0 L A ml B AR R (0 4 2 30 F . %
FEEITE ANMUECA R 5 e« B FERHIF N A
bR IR B SE T 22, DA K H R X I 8O [ s
RIS AE T B A K I H B B A 3R, &
Bl B 25 5 S, AR A TR [P TAY
41 EARME: TEEEHE, SRR

=l % R

FIE R TR s E O R L HEIFR %
T B A S BRI 22 56, LA R T N HLAE R
W25 S5 B A AE A3, 3 AR a5
56 3 AN K B, sl JE N MLAE R A 1R A
BIF IS R b e Ji o X 00T A 2% 18 81 3 [ 11
TN BE S &5 B FE 1 JE AL R mOFR
FET [ A B AT 1K 88 20 e AHLREI

HOG, i S MR SCrE, dEIRTSE R BN
B2 1) s A AL B B N AR HE T A )
T NHUREIN, Al 5 P o B Al T 52 1) T A I A L
P26, VPR & R A S A LT M B 4 S
FLAR G PR AbR B R (R SO, P A
NIUAN s e, BTV R 2R, i

AW P, ST IS | WIS o2k i i BN
N A A . T AHLTE R AT ARk i, 7
A NHL AT X 35 I A DR 23 50 B 65 (7] I
A AN CAT X8, NRE S = S A AHL Vi
5, AT E AT sk R AR RME Bk
o = THEAALERL, HATIE R AN AT
RS MER . A ANLISAT P 53 DA 2% v A2 i
B/ W 5 0 A B A0 A5 T R N AR AR
RIS AL B W SE DT 5 5. 30U, Rk AT
PAE LRBE RN, ARG AT ). PR, AR RR
DA SRR X 5 RER IR B (PR K

55l R I, 3 B g N R 56 3 T [ R 4 N 5L A
FA A T J TG N WL Bl 16 H 3 - S AL . T LA 2 2%
COMNAP (Tl ) PO 57 22 0 5 [ (1 20 56 I ik
FERE 1T AHUREN), AKHOTE AV & EEAS
FEAZREANFRFRARESGET . EERMN
J, T PRPR 5 AR A AR R 1 BT TG A B B
FEH TAATO W4, M TAATO 2 & fh ik i%
KGN B R EE YR koE; 2E K,
Bvh s, R ORI LA K 8 R AR AL
OB YE R T AT e AWLIES) 7. Bk, £
VPR A AR 2% M 5 1) R A TE A ALYE B g N i
R, WiTg—FE A, £ RN ESET
J7 T AT DLREAT & M e . HART A ARSI
IVAEEE: A NeaR v i e e =R i S i A oI VAN
F& AT RE LA KT ANUE AT AR XS PRl
5. AR TR OREE S5

HWk, MRS LR ANE AR K, 513
SEAH N AR BRUE S AR, d N E AR TG AL
POEE BEAA R . HAR 5, BE N T EANE
AR Q0H 50k, a0 £ B I8 A B Aas AT IR
I RRE A [R]IHE S5BT Te AMLHAR NY. FH 21) /e
3 B0y Hh I 2 5 1 A DGR 8 7] DG [ B e
ML AR (B ICAO GEFE KHLTY Y&
JE BN A H AT IE U5 %

7 B B T AN MLIE B B AR -1 REALE R, B A
B A HL AT T8 0P 2 LT R 1R 3% 3 e 75 SR A5tk v
(MBI 22— SR, B K s A AL B
) I35 A0 T NI A 1 s v B DA 1] Ak L
I RE « Sk, S ERZRFEHAREK LA
WLV EEAT B AR C A MLIE i 2. 3R [ B 2 &R
72 TR AT T AN Pk g, (5 H R A T



336 W I 5T

W34

FEGE— HE MR HE S DGIERE P . 2019 4F, JR[H
RAURMIE S @MU E TG T GE T X
M NG ESR T RULY , W 7 R E L
NP AU B B o 2R I T i 2 T 47 U
(¥ B e AN WL AT B 5, SRR 55 4l 90 T v
AT o 8 73 90 B o A A AT O e g A
Mk, BT ANBUAE ™ R B T R e B TG AU AR
AR T A SRR G AR HE, DLt 3 3
EEROFWNIR T RN i My -9/ VAL by
UL/ 2L Dy e PR (1 e A A A LI AL A o4 50
RSt T AL, KRN, R APLIEAT K
K 25 JORE 2 AR i = AR, XA Ras AT
P55 2T NBLIR Ak, AT 8O B S8 3 i
O A T AR s AT S e APLIK b, AT
BU5 0 B ARSI H BEAT VAL, B E S ARRRE; X T
e AR Ia AT W e AHLIR Al AT 805 Ak
TR B 5 A N FRRERY S e W A P 1R T8 AL
IO SE it B SR A B PP Al L 2 A XS VP AT AE I
EAT R AL, DU 2 P i R34 AU 55 27
S B P AR M i AR L 9 RS AR IR, N
TR T A B AT RS 5 AT 7T fE U T i X
Ko BRGSO SR I A 2 A
A AL AE TR R ER, D, R SRR A
S, WA TE AN BE A R BURF 1T, B
S8 S LR R IR B JE A HLIE TP AR HE, R F gl
VAN 22 S S L
42 EREE: RRSE5ESIGEATNFIE

R I A IE 3 B9 E PRE SR AR

1] A R b o LR £ [ o i 25 1 2 v
BT goE A, BEZ S 0FHES) TR R kA
NS e 20 56 (K e Ak, ST o 0 e A5 T Bd
HIE MR MRS T . 5 T AN AR Ge A AN ]
FSRIIREE BRI B A L AR 4 4 1 2
L5 ATCM 350 [ o 3 5 R 1) T B % [ g
BT o ALK e 22 56 (R R4 512 ) B b D S AL T 7k
PR AR 2 R R, JF PR R R
WE RIS RER RIS I, E M & OF
i AR ), R R A KR RE
LSRG L D - W A S SR P e
AR, B R o i) B AL A LB RE T 1 3K
] 7 2 T B I B, AT SN A [ PR AT
JER T AMLEAR LA R S 39T 11w B e A WL i Bk e

LR RE T, B R T AR A TG A LRI A 8
JE B BEE TR ERINL S o R R A AL Fr
U C T RE ARESE, (Hl FRARE A AEER
oV TINRNASE RN 7 RN NS M B e
kT ah& R B, % 7{E ATCM W1 &1
AL IE 5 5 07 AT B A H 5 3 XA gk
FE] 7 AS S0 5 St v R A A A RS R, A
T E T ATCM 55 [ Fr il 3 & HE SR 58 35 A
T 4 R0 ) PR U T A L S KT 4 ] R 5 [ 45
B R K [ (36 6 L 2 R T ML . Rk,
F DL 5 T T

S, BT RPN RS- BV AL .
g6, 1R GAH DG ) A DR R I M G e A S N
BUBE T 1R B BT S0, FFE2IB R ATCM. CEP 4%}
ZBE T e TAERIR e s, Fook, WO B
IV P A I JE A AU T B Al R 2 36 2 IR B 2
FRBATEANBA A LR RN BT
SRR ) BB, DL G M g AR A TA AN ] S50
I 2 0y RVR} 2% BE SR SR AL RHE 9% 4, AT gl
LA LS SR, B H 1 ) RURD R} 2 A 3
RN (h < By s B,

B, N ENEE R AL
SR A IR - BUR V@ AL R 05 ok B
76 b Z T AP A R R UL kS H ke s
5145 i 52 1 P A TG N WL 30 B AR 18 S ) 1
Rk SR — 7T, B R AT A AR, 72
AT (1) A% JE ALK e SR e, 4 n e
o, AR ERE, Wil ATCM HE 7 X
B TE NATLIE Bl (P A DSR2 AR 81 i 4 2l i
WL HATE B 54, KRHE A8 fé
A BERRE S, LU IR L3RS IHEANS
5 = G e e ANLIE B 10 B R, 4R
DU PR U5 TR AR, B v T L A T AN = 55 v 1) A
MIFEW S0 oy —J71H, &5 r 4k L) 41 4 [H 2275
B RAFRMNILS I ATCM (1 H FACKR H, $24E
Lok J AR AR R [ KR AL 5 R 25 A O I L
Yo VP2 BUN RS (EHEE ATCM S 23 Mk
IER NN T R WNGAR U S A BT I (5 S B g
S R N A L T YA 7 o LS ) o
T At m] DUE v Mok B2 RN B RARR M,
DLSRAFE k. Rt maf s i, Mim
B G b 4 T R L 1 v AT B AE ) I 4 B 3R K



93 1]

WRZE M55 TE AN R GEAE v BRI I s SR LR 5 [ AT 337

B 2
5 #ingHREE

ATCM % 7o NHLLE B A% 20 i B H w473 ik
TR A A B PRI B B U, 5 R ORI AR
P X (3 N A5 v R O S A L, R R
5 HT B Bt T AL 20 10 1 5 B A i 8
M2, 25 8 58 LA 2 g A 40+ 3 5K 16 R R A
FHE S om E o4 3o FEAHSC M R PR mh I,
ATCM & T R B AT HENE 51 48 /e 55 S0P,
F T AT 8k 8 Mt AT b i AN L 6 i T A 1 2 A
IR Ty o AR T J0 AL & B AT A L B AR S AL
M TR —, B2 &30 48k il 5 KRAT
&0 Tl W SI bR RO T SR (0 DR A LA B e A #L
H SRR AR 35, 5 [ 75 B A B I S fn ) i 1
i AN 2K 2 3, IR AR ATCM
W R 27 T T0 A HLTE Bl FI W o4 L3 48, S 48 it
(Rn] Be Tk . HL7E 2014 4F CEP AL — 80NN, X
CRAP DX K I oy 2, VAR A A 249 i &
> 5 A YR DT ) AR DX LR AR % X AT A

RARY . {H CEP AR HY, sl A 5 il fig
X PRA DX 38 FSCRBOR, T 32 R P A A% e e B Y T B
A By TS0 R X M A PEAET, BRAR
A7 B AT 0 ALK R AR ) E 7 X T e £
), (HEHI ATCM I 847 78 70 % L& TE AN MG 3l n]
REZE " ol DR DXL B IX S R A 1 5 31 DX 3 ol 2
PR Pk, 1T COTIREE RS IR A2
BOE) MAE 6 “ ISR S OL5E K ST
Hr A 8 ANhrg B E, Ak 30 41,
I3 U] F 5 A0 70 455 NALAE AL 3 78 o P 3 i
RN 2RI 7475 35 B STAE AT 2 ATCM A8 AR K 5 2
BE—2B 2 R I IR 48 FE A D m A e A AL 11
B PE 5, A A 1) J AHLEEBh v Al Hh
CHIZER, T ARRRE B I E ANUANS 7/
AR S B DX 8 3 A ol 2 oAy k4 Ak 0
75 18 B 1T ATCM J 1 A7 50 A URE RS 5 %
RS J A 3R H T L7 Ak TR L BUA 1 2 1
), BB N AEK I HESD T ANLECAR I ESH . WA
L5 N IR B it =, K A} 35 BB e 0 e A6 o 0 e
FLANRN I E fE 11, 3E— 2D 3R T B AE A 55
FH R M LR g, DL TR e AR A R

O 0 N AN W

275 3CHk

ZUBER M A. The armchair discovery of the unknown southern continent: Gerardus Mercator, philosophical pretensions and a competi-
tive trade[J]. Early Science and Medicine, 2011, 16(6): 505-541.

ROTHWELL D. The polar regions and the development of international law[M]. Cambridge: Cambridge University Press, 1996, 64-65.
ohAe NCR LR E A 2SR - 4% 20 BUH R . RS WK 4k 29 [DB/OL]. [2021-02-09]. http:/treaty.mfa.gov.cn/Treaty/web/detaill.jsp?objid=
1531876003660.

Worldometer. Countries in the world by population[EB/OL]. [2021-02-09]. https://www.worldometers.info/world-population/ popula-
tion-by-country/(2020).

DUDENEY J R, WALTON D W H. Leadership in politics and science within the Antarctic Treaty[J]. Polar Research, 2012, 31(1): 11075.
HEVERLY R. The state of drones: State authority to regulate drones[J]. Albany Government Law Review, 2015(8): 29-62.
TAKAHASHI T. Drones and privacy[J]. The Columbia Science & Technology Law Review, 2013, XIV: 72-114.

ICAO. Manual on Remotely Piloted Aircraft Systems(RPAS)[EB/OL]. [2021-02-09]. https://skybrary.aero/bookshelf/books/4053.pdf.
ICAO. Model UAS Regulations[EB/OL]. (2020-12-11) [2021-02-09]. https://www.icao.int/safety/UA/Documents/Final%20Model%
20UAS%20Regulations3%20-%20Parts%20101%20and%20102.pdf.

ICAO. What is the difference between UAS and RPAS? Why can’t we just call them all drones?[EB/OL]. [2021-02-09].
https://www.icao.int/safety/UA/UASToolkit/Pages/FAQ.aspx#Q1.

TENG L, ZHANG B G, XIAO C, et al. Leveraging the UAV to support Chinese Antarctic expeditions: A new perspective[J]. Advances
in Polar Science, 2021, 32(1):67-74.

Germany. Report of the CEP Intersessional Contact Group to develop guidelines on the environmental aspects of the use of Unmanned
Acrial Vehicles (UAVs)/Remotely Piloted Aircraft Systems (RPAS) in Antarctica[R/OL]. [2021-02-09]. https://documents.ats.aq/
ATCM41/wp/ATCM41_wp029_e.doc.

SCAR. State of knowledge of wildlife responses to Remotely Piloted Aircraft Systems (RPAS)[R/OL]. [2021-02-09].



338 W I 5T

14

15

16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32
33

34

35

36

https://documents.ats.aq/ATCM40/wp/ATCM40_wp020_e.doc.

United States. A report on the development and use of UAS by the U.S. National Marine Fisheries Service for surveying marine mam-
mals[R/OL]. [2021-02-09]. https://documents.ats.aq/ATCM40/ip/ATCM40_ip075_e.doc.

New Zealand. Use of UAS for improved monitoring and survey of Antarctic Specially Protected Areas[R/OL]. [2021-02-09].
https://documents.ats.aq/ATCM40/ip/ATCM40_ip086_e.doc.

COMNAP. UAV use in Antarctica—Risks and benefits[R/OL]. [2021-02-09]. https://documents.ats.aq/ATCM38/wp/ATCM38_ wp022_e.doc.
IAATO. IAATO policies on the use of Unmanned Aerial Vehicles (UAVs) in Antarctica: Update for the 2016/17 season[R/OL].
[2021-02-09]. https://documents.ats.aq/ATCM39/ip/ATCM39 _ip120_e.doc.

United States. Considerations for the use of Unmanned Aircraft Systems (UAS) for research, monitoring, and observation in Antarc-
tica[R/OL]. [2021-02-09]. https://documents.ats.aq/ATCM37/wp/ATCM37_wp051_e.doc.

COMNAP. Update from the COMNAP Unmanned Aerial Systems Working Group (UAS-WG)[R/OL]. [2021-02-09]. https://docu-
ments.ats.aq/ATCM40/ip/ATCM40_ip077_e.doc.

Federal Aviation Administration. Fact sheet—small Unmanned Aircraft Systems (UAS) regulations (Part 107)[EB/OL]. [2021-02-09].
https://www.faa.gov/news/fact_sheets/news_story.cfm?newsld=22615.

US Antarctic Program. Interagency air operation manual[EB/OL]. [2021-02-09]. https://www.usap.gov/logistics/documents/Air_Op-
erations_Manual.pdf.

Antarctica New Zealand. Unmanned Aerial System (UAS) operations manual[R/OL]. [2021-02-09]. https://documents.ats.aq/
ATCM40/att/ ATCM40_att036_e.doc.

Australian Antarctic Division. Drone use set to rise in AntarcticalEB/OL]. [2021-02-09]. http://www.antarctica.gov.au/magazine/
2016-2020/issue-30-june-2016/technology/drone-use-set-to-rise-in-antarctica.

Australian Antarctic Division. Environmental approvals for tour and expedition organisersfEB/OL]. [2021-02-09]. http://
www.antarctica.gov.au/environment/environmental-impact-assessment-approvals-and-permits/environmental-approvals-for-tour-and-ex-
pedition-organisers.

Germany. Use of UAVs in Antarctica a competent authority’s perspective and lessons learned[R/OL]. [2021-02-09]. https://docu-
ments.ats.aq/ATCM40/ip/ ATCM40_ip038_e.doc.

Spain. Operacion de UAV/RPAS en la Antartida: Normativa aplicada por EspafialR/OL]. [2021-02-09]. https://documents.ats.
aq/ATCM39/ip/ ATCM39_ip028_s.doc.

Poland. UAV impact — problem of a safe distance from wildlife concentrations[R/OL]. [2021-02-09]. https://documents.ats.aq/
ATCM40/ip/ATCM40_ip046_e.doc.

British Antarctic Survey. Antarctic special considerations|[EB/OL]. [2021-02-09]. https://www.bas.ac.uk/science/opportunities-
for-polar-fieldwork/polar-fieldwork-opportunities-eligibility/.

ATCM. Environmental guidelines for operation of Remotely Piloted Aircraft Systems (RPAS) in Antarctica (v1.1)[EB/OL]. [2021-
02-09]. https://www.ats.aq/devAS/Meetings/Measure/679?s=1&from=1/1/1958 &to=1/1/2158 & cat=0&top=0&type=0&stat=0&txt=Environ-
mental%20Guidelines%20for%20operation%200f%20Remotely%20Piloted%20Aircraft%20Systems&curr=0&page=1.

COMNAP. COMNAP Antarctic Remotely Piloted Aircraft Systems (RPAS) operator’s handbook[EB/OL]. [2021-02-09]. https://docu-
ments.ats.aq/ATCM41/ip/ATCM41 _ip043_e.doc.

TAATO. TAATO announces new restrictions on drone use by visitors[EB/OL]. (2019-05-04)[2021-02-09]. https://iaato.org/iaato-an-
nounces-new-restrictions-on-drone-use-by-visitors/.

R, AR, BRITA, 5. @ M A L i & BOCHE AR A MR 295 (0], b R, 2009(S2): 290-297.
R R R CRE B AT RS I 6 AP i e 8 5 & L) [EB/OL].(2019-01-25)[2021-02-09]. http://www.caac.gov.cn/
XXGK/XXGK/ZCFBJD/201901/t20190125 194367.html.

o E R R, ROUR B R 38 A7 RV 1R 6 A LIS i a7 58 #7575 L) [N/OL].(2019-01-25)[2021-02-09]. http://www.caac.gov.
cn/XWZX/MHYW/201901/t20190125_194366.html.

HUGHES K A, CONSTABLE A, FRENOT Y, et al. Antarctic environmental protection: Strengthening the links between science and
governance[J]. Environmental Science & Policy, 2018, 83: 86-95.

Secretariat of the Antarctic Treaty. Final report of the thirty-seventh Antarctic Treaty Consultative Meeting.[R/OL] .[2021-08-17].
https:// documents.ats.aq/ATCM37/fr/ATCM37_fr001_e.pdf .



£ 3 40 WRZE M55 TE AN R GEAE v BRI I s SR LR 5 [ AT 339

The use and regulation of Unmanned Aerial Systems in the Antarctic and
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Abstract

Unmanned Aerial Systems (UAS) have been used in the Antarctic region to support scientific research,
logistics, tourism, news reporting, and other activities. The use of UAS has been expanding and the locations
where they are deployed are also increasing. For the Antarctic region, deployment of UAS is cheaper and
more flexible than that of piloted aircraft, but may involve safety and environmental risks. The National
Antarctic Programs of the United States, New Zealand, Germany, Poland, Spain, Australia, and the United
Kingdom have had extensive experience in UAS deployment and regulation. On the basis of this field ex-
perience, the governments of these Antarctic Treaty Consultative Parties have been promoting the develop-
ment of regulations under the Antarctic Treaty System to manage the use of UAS in the Antarctic. As the
expansion of the use of UAS and development of international regulations continue, we recommend that
China develop strategies that can take into account its domestic and international interests. Our recommen-
dations are as follows: China should (1) improve its UAS management mechanism, establish the airworthi-
ness of its UAS in Antarctica, and encourage the development of related industries domestically; (2) use its
experience in UAS deployment and regulation and actively participate or even take the lead in the develop-
ment of international regulations of UAS use in the Antarctic to promote its influence in Antarctic govern-
ance.
Keywords Unmanned Aerial Systems, Antarctic, regulation, Antarctic Treaty System, international

law-making



