353 oA 453 ol A
Yose) ik B IR £8

Joumnal of Deep Space Exploration

R EBAASBHER T SRS

Bk, FRA

Analysis of and Inspiration from Planetary Defense Exercises
LI Haitao and XIN Xiaosheng

TELR B BE View online: https:/doi.org/10.15982/j.issn.2096-9287.2023.20230059

T BEROGER E H A SCFE

Articles you may be interested in

T HL/ T R 5 B AE R A R EAR

Development of Near Earth Asteroid Mining and Planetary Defense
AR (P HEC) . 2019, 6(1): 63-72

AT /M T R B EN SRS A

Analysis of Defense Strategies of Near—Earth Asteroids
DA AR (PP ) . 2017, 4(6): 557-563

U/ M T B A 34

Research on the Near—Earth Asteroid Observation Technology
RS RM2ER (R IESC ) . 2020, 7(2): 197-205

TEAER/ N T R REE R TR S 0

Calculation and Analysis of the Impact Defense to the Potentially Hazardous Asteroids

WA BRI (PRI ) . 2017, 4(2): 190-195
HEEE A TR

China Lunar Exploration Program

AR AR (ThIE30) . 2019, 6(5): 405-416

[l PRA T B ORI SR iR 1 5 BRI S

Overview of Policy and Technology Developments of International Planetary Protection

WA T2 (R0 ) . 2019, 6(1): 16-22



http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2096-9287.2023.20230059
http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2095-7777.2019.01.010
http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2095-7777.2017.06.009
http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2095-7777.2020.20180314001
http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2095-7777.2017.02.014
http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2095-7777.2019.05.001
http://jdse.bit.edu.cn/sktcxb/article/doi/10.15982/j.issn.2095-7777.2019.01.003

®=E RN F R (PR

Journal of Deep Space Exploration

10 % 5 4
2023 £ 8 A

Vol. 10 No. 4
August 2023

Ut KRB MR IUHE R T 5 R 7R

A, FRA
bR SBEREA AT, d63E 100094)

O PR AT IR R A ARSI I S BRI IE RN ST R O8O [ PRk £ ORI IR, &
Gt EL 1 I Br S RTT R P G R A AU, 2 O AR R A0 20 194 A1202 145 [ e Hh R A 7 AL DL 4
BOEAT TR, X T2 SR AL SRS . HERIRAEAIGE R, IR SE S IR 2UCHERO I A R AR 94
PR N TR e o XS PP RNAE AL B A FH O D B A SUARE AN G B RE AT TP R, SR T v I R A

B TR LSRR AR A PO 1) o B B B
KRR ATHLRARRE; B B
hES2S: P185.7; TP3
DOI:10.15982/j.issn.2096-9287.2023.20230059

XHEFRIRES: A

NEHRES: 2096-9287(2023)04-0443-10

SIRE: 2, FuRAE. T R AR B 0 M 5 R R (D). IR IR AR (P 2023,

10 (4): 443-452.

Reference format: LI H T, XIN X S. Analysis of and inspiration from planetary defense exercises[J]. Journal of

Deep Space Exploration, 2023, 10 (4): 443-452.

51 5

WAk, ZRUEH RN T H-H ia s, 2/
T ER (R D EUTE = B PR kAR . 20134F2 H P
o 75 BT S vw M X R AR /NMT R A AR KRR 23
TREFAE, GG T REN A F I R R R
KIMBEFHEPE o SRS 2 RO A . T
AT B 50 52 8t 5% TR ) e R R

5% H = 2 RLAE20084F 25 /0 1 “AR KA >J 20097 S
FESTTEY, B YRR R I b R A J o 995 0 e A X A A
WHEET, BRI EZE T LEBUMIITT BT FALR 0
IR AR A E AL, IR & T ER ST TE L, RO
REXTREJ R . 2 )5, REEFMTH R (National
Aeronautics and Space Administration, NASA) 53E[F
BEIR 25 H R (Federal Emergency Management
Agency, FEMA) BE&T2013—20164E25% 5 4043 13K
DL, HEVE U 2 TV 0 R A e o o A LE
BALRE . RGBSR R G 5T ™. H20154F
&, RIEM A — K H E B AT E B8 K4 (Planetary
Defense Conference, PDC) , 7ENASA BT 2Bl
Wi 75 A= (Planetary Defense Coordination Office,
PDCO) #8%3F, HBI ML= (Jet Propulsion
Laboratory, JPL) iTHb RAKHf %+ L (Center for Near

Wk F 41 2023-05-06 &I F 1 2023-07-06

FEETH AT BRI LR E KT s g H

Earth Object Studies, CNEOS) FtA [E 4h 2 25 0] F 55
JT (United Nations Office for Outer Space Affairs,
UNOOSA) HFp/NM7ETERM (International Asteroid
Warning Network, TAWN) BtA 73k, W &AL
Je& [ 3 3 R AR B AR, e 520 TS5 R
U HE TS 15 A 4 THTVET 20 M DA b R A 97 40 o S5 448U
TR RSSO 8 e, e e 4 e R ] ol R A [ 4 L
VEAEAER ) R

ASCREIR T 7 U0 I B Al b R A 577 S 0L HE e (1) ik
AL, HE S T 20194EA1202 142 AU S Y A
ARG DL I AT XS B2 B o 388 I A B 3 R AR 977 10 AH
SRR M 0 FoU e L e b XU VP A A ZE B AL B 45 25 AR K
HEHLUREFISCHERE /7, 2 tHond e [ i b R
B3 4B LA ZH 2T R A R AR [ A LA U 1 5 s
SR
1 EfriEith X ARG SRR AR ER

] o 30 b R A 7 198 =) H 201 54F 82, AKRFER AR
— XK E R AT BT RSE S AL . WIE
NASATJEPDCO#EF T, HICNEOSHIAWNIE & 4H

A, IFAITE ) H AL RAR R RIE R B
L E FOL I s 17 S5 A S0 S AEE I st i it o R


https://doi.org/10.15982/j.issn.2096-9287.2023.20230059
https://doi.org/10.15982/j.issn.2096-9287.2023.20230059
https://doi.org/10.15982/j.issn.2096-9287.2023.20230059

444

WA R Ch3E30)

20234F

F E SN AL FFUNOOSA 7 [T 55 #0151 /N 21
(Space Missions Planning Advisory Group,
SMPAG) . NASAKIEFEALR WiTH 0 (Goddard
Space Flight Center, GSFC) . @ HHfF5 Hpl
(Ames Research Center, ARC) . Fith W [F 5 S48 =
(Sandia National Laboratory, SNL) . FF4&HiF| o5
RIE R SLH = (Lawrence Livermore National
Laboratory, LLNL) F1% 37 Faf i 5 47 [H 5 S2 50 % (Los
Alamos National Laboratory, LANL) Z34~3 KL
B, MLAFE MR A A AR ——3 EHF /oA
(Aerospace Corp.) . IREHEGEMM TSR, &H4E
TP S SR TAE, %77 F 25 TR
WKL,

CNEOSX 7 (B A AE I (1 e A DLk AT 10 S 5F
NATEE J7 MG Chttps://cneos.jpl.nasa.gov/pd/cs) o M
AR H bR ARG O P S R . fESAL B A T

®1 EFMEMXEGEHEMHERSRS ST
Table 1 Participants and responsibilities of PDEs

S HEE > T

TEBIEWR A= (PDCO)
TR A FE L (CNEOS)
[ BR/MT 2T (JAWN)
MRS LB /N (SMPAG) 357 b AR AT 3R IR el A MR S5 4
KIAER KATH L (GSFC) AL BATLS AT
ST AL (ARC) JE b R AR o AR R 1 S 258 43 AT
: RS2 I Hb T 2 B A D)
R E R (SNL) ﬁgg%g@;;igﬁﬂﬁ&m
TR I6 3R B R LI =

PR A B ST 3t R M
(
LLNL) FH) 07 FT SR

TRy BT [ K L5 % (LANL)
FHEFMAT (Aerospace Corp.)  Z SHLUTERIANE S Ab B AT 55 Wit

EES AU
eI S

BAUHEB R 00 H AT R S BN K2 s XFLEAT
5, DIk AR H MR AR R AL, (HiE R AR
(K1 H AR R A BT PEANBUE (19 2 AE A it AT RER
i A RPN S, T RO AT Vo 40 thAE A

G VA S 05 T X P IR HESEEAT T BN . 2

(20234F

Wr gt

F 2 [FRERREH XA EEIHEEREARFR
Table 2 Basic facts about recent PDEs
WiH 201 SAFABEALLHE T 201 7AFABEALLHE T 20194 BELLHE T 202 1A ALADLHE T 20234 R HE TR
. NG T WEUMT A, KRN BEZMGT AB/MIE, RINES AFVMTE, R BE/MTE, RINE
B e 200280 m: FCEHMEAIL (55 9100~300 mo e {25 it 55300~ 2151 41300~80 m. 4
e Ao PN, R L% BASNIA0m, B 700 m, WAL R R ER550~-
o - EESII 0 m. MR ERAIN0 M HIREHREA260m 9105 m 860 m
TS ] 64F 94 84 6™H 124
MR MO A WE, L e e N KRB AR REWE S, 204N RS ES (R B
FFIE B e i o MUAZ R AW VBN AT 032, A B sSEi JF & 30 g i o A% R 5 T 2 i o BT G
TEPAE PR E T R RIT AR R TR AR R A TE PR AL B T R AN R B A PR S A A T %Wﬂl&iﬁjﬁ%é#ﬂ]
BFE W, SePReiE T ohfed PR EATS, YWRRIhmEE (s BFE, SEBRSTE T ahRElE BOARTAT 35 2 -~
HAETH D SUMTA A EAT S
p—— EYPRERF NN ESE FERCEMF VI EARRTH EYLE RN EEF R [ 5 il R
i;}%]‘zliﬁ W, P EFEHIAASL I, PR SRR SGhER WA, AL E G ﬂﬁﬂ’l&ﬁl‘ziﬁ 75 e R E 5
K JIEVAE RER S S KT NN E R AL -~ i
HEDC OUOT ST AR R TR TGRS BRIR R o
LG A, G A FERE T VER R T OSSR 52 9 N 1 B U =453 2K 43 Bt

VE: % HACNEOS B 10 1A 52 88 A 72023 4R BRIt 1 2 A .«
2 IR E BRI it K ARG AR R

20194E 1202 145 FF & (19 2 9k ] Bl Hhy % A7 577 1A 0
HETE, 43 A 0 o X ek 55 [ 41 20 R L
i T () 43 A A8 A6 A /M7 ik, fE e
TR S A B T4 7 TH B — s AR .
2.1 20195 E PRI ith KA R HE R

201944 F K, 556 B brAT B [ 18 K 4= A 1a) 75 55
] Ly B 22 00 (1 2% B A Tl 77 2847 1 201948 [ PRl th K 4
B B A AR
211 BESE

201943 H26H, Ar 136 E 2 g 3N B s K E

% (Haleakala Summit) , R4 30 15 H
A IMOR B B PR B R 487 (Panoramic Survey
Telescope And Rapid Response System, Pan-STARRS)
1.8 mII ARG I B I 1 UBUEHMT B . 1%
/INT R R DU FEHEER0.38 AU, AT K5 BAE RIS 26
— I ) E AR % E PR/ T E H 0 (Minor Planet
Center, MPC) , it 42019 PDC”. fE/54:2 dif]
PP, A 55 2 5 30 i R AR L ) ' 2 B a2 A
Ak 20 2N NMT R AT BREE I, BN T HE S
#, MG H AFNIERMNZI 2.7, RKI0FE N K
Z UGB i ER . CNEOSHID & 1% /M7 A e vl



54 W]

iV, & ITHRARR IR T 5 R

445

Rl T84 5, BI20274F4 H29H SHhekAfE . 82
Z/MTEYUEM A EN, BEENERYIE IS 1/50 000,
[F) B AR AR UG 45 5, B0 i Z/MT B 4ax) B 55
N O(21.7 £0.4) % (HiZ/MT EY IR AE R,
FH 2606} B 46 AT B /M T B B AR E EROR, WD
) 5 H B AR TG E100~300 m,  FH I AT g 233 X 4

P OLETARERED JSEMERE OLTTRERD 1

5 KA
212 HEEILFE

HEVER AL RFSE S R IH] . ¥ 5 HE V37 55 I [8) 40 301 R
20194F4 A29H . 20195E7H29H . 20214£12A30H .
202449 H3HA1202744 3 19H « HEERAZE 1R

IAWN T &% 6 EHFDL

FEEM, ARG
RiRE, SRR &
10%, AT gt X4 4
ELElwank =N
KGR ALERARTPE .
SHVIRIELLA T B
NEOWISEM Ml i\2019
PDCEL1%9185+45 m.
ARCTRf i et BRIt it 2
H21100~800 Mt, % i
BT IETTNZE .
SMPAG5E K KRNI A 22
TR A K gt #%

IAWN &2 6 &

- R H % VAR
Pan-STARRSIS RO | s 493745542019 PDCTF

BUMTAR, ERRMT R
T4 “2019PDC”
FiiH Al e T-20274E4 7 fii
iR S i M A5 )52
H1/50 000, A% 6 it
#19100~300 m.

R, SR E
HEEE, b R R T &
1%, RIELLHNHTEE
NEOWISE & i Wil
SMPAG UL A B fER b
BTSRRI TAE.

JRILBU2019 PDCT R 51 4 sty il

52019 PDCR L8 H
260 mx140 mx140 m, Ff
PR 52 7 A, B R
T ERER 1100%, f
X 3045/ %5 5 [ o L
2 PH T . ARCTIT
o R e B 24 2510 M
CHI 2434 000551 15 J5L 1
i, 529 NIRIA330 75
N, ZUFRR 29200025 78
201945, X8 figdili
(55 HE e & IEE M, 2
VRAE SR AT 55 VTR BIKE 55

LB hE A

2019 PDCH: i iz 1741
TH, HAZ AR BRI S
REW, —HREIE65+15m
MR AL fif i o 5 A5
B OREE RPUE ML, )
AT AE e St R
Wy, Fich XA T 56 1 4
KT, ARCTRI

ZRNEHLT 10075 A .

SMPAGHLAUIEAT T N2k
PR EALS ) R, T
TR A e AT 1.5

AR AE B B TIA80 M,

IS S PR AT 55 R HOR
el R . £ aEE
N TR
L HXF2019 PDCRE B
ITREEM, e et Rk
IR £ F-20274E4 H 29
e BR, i ol (X Sl
FENLTEEAL T . 4718
[, 2[305 m 4260 76
AT L TR A X W W AR
R, HiAREHR 60
+10 mo ARC/j TN A
HENKRJZ G4 B
KR, THBEE13~15

km, JEE LAY T

PR L ST EAE S i B, FEAME | 10005 BHE TR, 2K
TEBE, KRR : R B - ANHHEZI1 00075 N, 4
SN WK 7401235 TC.
201943 H26 H 201944 H29H 20194E7H29H 20214E12H30H 202449H3H 202744 H 19H
(2019 PDCHi i HT84F) (2019 PDCRILFEIAH ) (2019 PDCRI G441~ H ) (2019 PDCRILJE24E) (2019 PDCHEH HT34E) (2019 PDCHHHT10K)
- \\ .
- b i
e, e b
b I KA ) ' 2 IR B ML BRI RILLT SR BT A B PRIUES KM 22 TERAE B L Zh i HHE TR L R Gt
(2019 PDCHHER0.38 AU) (2019 PDCHEHIER0.17~ 0.49 AU) (2019 PDCHEHIER1.7 AU) (2019 PDCHEHIER1.7 AU) (2019 PDCHEHIERT 350 km)

K1
Fig. 1

D 1R (20194E4H29H, FEE14MNHD

2 3 thE 5% 2 5 30 T R A4 ) ' 2 B B —
AN H (R A, #E— B4 72019 PDCHIFE
ERERE, Z/MTEES R R T 2 1%, EECT
iR AR 56 AL 3 4040 R IR M 487 (NEO Wide-field
Infrared Survey Explorer, NEOWISE) K341 4 EE iz 6%
CLA BhER AN, SMPAGH A B T fEHLAL BAT 554120
UE 3587

2) HEEHEE2K (20194E7H29H, T fE410H)O

It 2 G 5 MR G 0 AR Hh R AR s I F e 2
SRS, 2019 PDCHIHIE R 5 45 15 33t —
B E, %/MTERE TR T2 10%, TTRER
P DR R P BV AL 7 RS AR . RVEVE. B3R
KPP 5H YWINEOWISE K J 41 4 B8 370 45 1) S i 45
BHWE2019 PDCEHAZ AN (185+45) m, HEHWL N

20194 [ e i AR 5 A AU e 2 B U
Major scenarios and progress of 2019 PDE

12 h, (HIGHE SRR o 14 T E € - ARCHI H
B R AE R S E A (100~800) Mt, % A]
B 9005 N2 R .

SMPAGHES K F 2y R 4 o 5035 A% 4% i e 2 P 7E 0
A E T, SRR R 4R R O B AR B SR R
PR AR, SR T R DR AR )R AT R R AT Al % LB AT
s R AR R AR R B St RAASE 2%, TR
HRARR M — = LA S BRI B, R A X
SRR b b R AR SR THI 0 5 TR S P v e A v e A R
A, AT 508 30 b R AR AT S RE O T O A FL 3B AT B
&, SMPAGE N T LI EFAL B 0T, FFREilhh
RAICTRMAE S, LR . B S
FRE . B EOIRSE AT BRSO R, DAFIRAE
UL BAR S 04 2, SMPAGHAL U % B 58 i 1 )
AT 7 Rt



446 PRI 2 (R3S

20234F

3) HEFEEE3R (20214F12H30H, T E24)

202146 H K5 B CBERM 25 %2019 PDCHI 5
FI T W0 25 SR 2% BH 1% /N T R0 o A R R A T 2
BEXUMTE, RP4260m x 140 m x 140 m, AR#E
B P AR AT B AL Al T = LAS < 10° t. Ik
Ab, 2019 PDC R I I % 6 RRER I 25 12 FURGT 28 2K
FEBL AR B Ao 345 23— 0 RS Ak, J8 o M BB 22 7
TEN100%, 8 7 X 348 /s 22 36 [ P RHE B2 00 P
M. ARCZ3#72019 PDC#E A KRS )Z 3 H19.1 km/s,
TREEEN6~9km, BEVEMELIASI0Mt (A T3.47
WU B E ), 2R ANHIE3300 N, &k
21200143 G o

H20194Ek, HLefeEapEtiT% R% &
Ehr 3B UL, U6 HE RS . 28R
KATE I RILA A GRS, RN EEZRERE.
B, I S B SRR AT BIAT R BRER I A8 (1 e
M H AR, RS2 52019 PDCHIAS 240 .

4) HEBEEEAR (20249 H3H, fEEHT3H)

FH T 5% b A% R B8 4 D) A 15 31
Ik, BB RS ARAESEE . 2%, HA3EIR
i o 28 B A T2019 PDC. [A) NI I e 55 H Fn 1)
1T R PRI 252 52019 PDCAE 2, FEXTEhfig i i 2%
RLEAT 7 HRIT LI o 000 2 B 5 1 5 B e e oy A e o
2019 PDCHf, —HREZEAN (65 + 15) mifEHE /M T
B R, WARREEREYEMEL: HRWEDR
b as s 72019 PDCEAR, Mhffif52019 PDCE 1K
i B JE 0T o BRI VR R R M DL, A R B
FRAG 25 B AR TV AE A ) s P B, B A
i XIRAR SR AL T 36 [ AR R ECR P 7 . ARCHIID H e
g o U BER (1 BE B 2 A K TTIAR0 Mt, 2K A 1] IA
110073 No HITHUE JUA LR, B Red s s bRk A Ar
B S5 RMEMEE/NT45°, SR 5 2% B i b5 vk xd
FL St I

SMPAGHZHAT T N etz b BAR 51T, H)E
I — R 1 B A I8 3K F R A 170 kg 300 ket B A% %
3 B0 AT R BRI S T ARSI T R
e (HEBFFRN, 7EREEAT60~120 AR 1ZZ %%
BN EAE50~80 m /T R S 7EFLAL B A R ME 2 1T ek
G FL 56 bR ™ F o

5) HEEEEESR (202744 H19H, fEHRT10 d)

S A% i A B AT 55 DR BRI A AR A 56 13 ) 8 A T
Ky (EBEE AT NP /M7 B T T S b2
AR R A ERET) A REUIR . i
Z3NA, 2 GBI AR IS I F 5 S i B 1

5 X72019 PDCH if J5 ik B AR HREEAT RR I, K
BN E 25 R R W AT 2 fE4 29 H HE e Bk, fe
T IX I e AT EE AL .

4H18H, FEE305 mHA2M] & PEIHAT B HIAH K
BB %2019 PDCHEH LI T G R &, 32— 0
INTHRSRN (60+10) me ARCH BT 45 5 2% B
5 A 20274 H29H 12:01:38 (36 [F &R
[F]) , BN RZEELI N9 ks, #EANMTTO,
PPN R RZE JE T T S gk B, 2 v
13~15 km, BIEHXEL15 Mt GHET10008) " 5 R
TR, ZRNDAEL1 0005 N, S5F#HKT4010
FEJC.
22 2021 FEFRITHE R ARG EIE AR

20214F4 H i, A87)m B BRAT BB K2 ) (2
AR AE BRI 4R AN AT T 202 14 [ BT
AR B RS
22.1 BEWH

202154 H19H, )& T Pan-STARRSIT K A
R H [71.8 m 42622 B Im B8 R L 1 1B
MTE . ZAMTEAE R IR BEH3R0.38 AU, HAK(E
BAER UGS — B RGE FHR £EMPC, F#amaN
“2021 PDC”. fEJas2 difipy, AR &2 HirHhR
AL P S 25 B 0 B AR 4k 20 % 1% /AT B HEAT R B
W, wk 7T HHIESE, HFPIPHE O MT B T e
HJg, BI20214E10H20H, SHiEkMHE. % & 3%/
ITRPE AT E N, BEHEMEYIE T 1/2 500
FIS, AR CMEE R, VB Z/NMT B 40 2
EH (224 +0.3) 5, (HIZ/MMTEYIREE M AT
R, B4 R R EAS B MT B BRI E R
K, ¥IBHEHLEAEREIS~700 m, AT A IS
R OLFREED ThZEMBEME LT RERD
fh 4 o M
222 HEFHIFE

eV FL R L4 AR IR) . 2 5 HEVE 3% S R 43 )
20214E4H26H. SH2H. 6 H30HM10H14H . i
MR ER2 TR

D HEEEIR (4H261H, EE1ED

28 3o th F 25 U b TR A R0 s 2 B 7 g — R )
AL, HE— B3 & 72021 PDCIIFLIE i 2 K
B, 1Z/MT B Rl kMR R O T 2 5%, T AR T
FEI 78 o5 2 BR2/3 1 X 4k . ARCZ5 & Jik o M 5 i o R &
ST, WA F W A R 2 R E K8 60075 N2 K .

2) 2R (SH2H, WZE22RED

Pan-STARRSIT i R A & R A I 151 H 38 (=] 3 35 7



54 W]

iV, & ITHRARR IR T 5 R

447

Pan-STARRSI& K I H %
WMTE, BIEBRNMT
Erubdr sy “2021 PDC”
Tt Al g F20214£10 A fi s
ek, BEEGEMTIAN
35~700 m.

TAWN & 8 2= B 4
%2021 PDCIT & #5530
D, AR R
M RIET 5%, 1T
ATV A A Bk2/3 X
I, B AliE s 6005 A\

525

G4y 7 S AR 52021
PDCHIEffl 78 A B ik — 25

] G dE o X — P E
RRIHAIIEAE . SMPAGH)
AME— AT BE M E BB T
BUONIZARHE S, H2 38
LT L R R 5 3
BRI, oik B s ite

$em, i MERIEH100%,

K 4 m 42 05 k-
¥ [ - B R i
(CFHT) %$2021 PDC
HEATR, DA
PUEHEREE, W RedE
XA N

5 [ /R B UK FH A TR

W (PEES630 km) , KT

i AN B R = . WE HE £ N105+10 m,
FUFH R I LT 4 T B T — 254 e T i i

NEOWISEZEAT MM, $ft | BRI i 18] ) 75t
3T TENRER IR A FEEZ, el X4 B

it E1EHN160£80 m.
ARCTRHE TR B =

i /NE23 km, 2 X
I 29300 km,

JESEHL T 42021 PDCHIW

(2021 PDCKRILE 1D

......................................

HETHIZ136 Mt, IR ZE AR L s
Y INSEA=EToNE
%6605 N .
20214E3 26 H 20214E4H26 H 202145 H2H 20214E6 H30H 20214E10/ 14H
(2021 PDCHEHHT64 H D (2021 PDCRILJE2E) (2021 PDCHET AT 1D

HHE R 6 2 IR Sz e
(2021 PDCHEHEER0.38 AU)

ML G B E I A B
(2021 PDCHi1£k0.34 AU-0.36 AU

(2021 PDCEIJE41HD

VER:

P2 202147 [E BRIT IR AR By AR U A3 3 it
Fig. 2 Major scenarios and progress of 2021 PDE

SOOI I, 20144 8 T 3R EL2021 PDCAR %
P, AHTE B B A B R G AR Sl e B . ik —
A 2545 ) FH I 0] 25 08 38 74 1) SRR 504 18k 47 52 B
ik, ArLLAIE % ANMT 26 H G i o M Bk R A B
100%, il X IOy RR AT AL

[N, SMPAGZZAGSFCEHM KMMITIE T /IMT
BEPMBEES . g R, FIHG i
77 TG AL B B R, TR B Re dE o
i % 7 =X U B Ay I 1) B8] 3% o 249 LT R Y R R
ATAT o ME—TTAT FIFE AL B 7 OB i . T5%
WG RERW, ARk /M7 E T MR E Y&
A[iA4.5 Mt, BB EATE100~210 miE P 1)/
ITEHW. 2T 64%M RSB E, RIUX
PN B 7 T N7 R g 2k N HH FEK20% .
PR AR B A B, e RS AMT B A BRI
RAT IR IMT BRE R RS A G 1 P B S AT R
Ff I e 23 BRI o H 2 B BAT TR 8 AP o 0 K
PUE R /e IR S, TCVEAE6A A B IE] P S I A% B Ak
BAES RS, KR4 RTA L E 7 RIHE AR
CIE

3) IR (6H30H, fEdiaia )

TR Ik b R R 2% 142 30 e R A B U FH e A B e

PA K AL FE4 m A2 (00 55 K - B o B B 7E N 1)
KHEAARCNHE R R IF R T W N, 2021
PDCHIAIE HE— DM Ak, it M BRI 7T g X345 /)N 28
fEIE . FEe AR, FE, 32ENEOWISERHEL 4k
B d it KEEL ARSI, ST %2021
PDCHIRN, 3845 72021 PDCH kR IRl
HE (160 +80) m. ARCVHl#|E2021 PDCHI KA1
NIHEFEZ)15.2 km/s, #EANFM50°~55°, fidi RS RE &
MESFZIN136 Mt 2R N HEH iR AIE660 75 A .

4) HEHEEA4R Q0H14H, EHFTUED

752021 PDCHE T HUER AT 1A, 35 [H KR 78 B K
FH & EE X (Goldstone Solar System Radar, GSSR) I
LT %2021 PDCHIARM (RMFEE6.3 x 10°km) , 7§
ik G 45 BRI £ 2021 PDCELAR N (105 +£10) m.
7 K iff 14 20030 0 g — A i vy T 4 o M BRI ) A X
W PARORE FE T I (A1 e 9 10 H 20 H 17:02:25 (%
MBI AR , RN sy i X 46/
£23 km, SZFZHA X G FE£9300 km.
23 DRAEHRHERIERXTE

20194 F1202 152 4 [ 75 0 1 R A4 875 A RS 404 Vo 7
HE ) S AR R L AETE—E A, (H A
PERSL A 2 Ab, 22U EE LU LN R 3 TR . #



448

WA R Ch3E30)

20234F

BT H N BRAR TAE M SR B (56 AR ¢
BURFHLIFEMA) FEARZ IN20CHEGT, P LL2 AT A
T M REG IR AR, JFER R E R

N DB R B 2 Rk 55 05 T I 2k TARJFARIT R, IX
A O3 T R U 1] o s 2R A 7 A A0 6 ) 3 22
BRI

R3 201952021 SRR EFRE KA B R BRI L
Table3 Comparison between 2019 PDE and 2021 PDE

S LT EH 20194 AV 202 1AL
TR AN ASE (PDCO) . EHIRATI A T L (CNEOS) . HFR/MTEBUERM (IAWN) . 2% [AAE 5 50 R % 1 /N4
ST (SMPAG) . ik R KATH L (GSFC)  WIHF 7L L (ARC) . S [EFKLIE (SNL) « F5E IR 353 R [ 5 51
1= (LLNL) . BT 2 E R et sE (LANL) « EEFA AR (Aerospace Corp.)
| T ML KA 2 R BI85 R 40 (Pan-STARRST H AR ) MR IEM
JE | TR A 84 6™H
Y BB RN BRAMTE, RIS EAMEH100~300 m, BAHINAN60 m x FRAMTE, RIH B N300~700 m, HLHIAL)
B AFEARME 140 m x 140 miEREK, AbEJE R ERFE AR 4160 m 105 m
e A 2 TR S 3 RAIZ 6 5 S B + HhIE R IR im st + K AT E EARSEH A KM e S S Bt + AR K AR e B im
IR St ah e RN S R S AT ik R G B+ RIELANEI S SR TR IE R4
TEPAE TR AL R s R Ak B 5 R T E RIS &, SERRSiE e
N D b SEN
g ,ii ;?%ﬁfﬁgg%f e e R I SR 5 bk B T BN T 4T
b Tégi;ﬂ% Z/ﬁkﬁauﬁm\ g5 B T T AEBLAL BR A N 35 E R Al RCHEIR . R A b
I N e
e EPUCEATE RN DBHBRIAIZ0TN, AFBRL2000L oo e, e kK B e )
BUFSER . el B R B 2 A S RKTTIEL 00077, Zorfike o0 X BB R2300 km, 25\ HHHRATI£660/1
oL H7401.3 7% N, G IR AR M A

3 AE2)RE PRt K A B i AR UL HE SR
ST
20194EFI202 14E 54T A2 Yk 1 Bl 1 IR A< 515 AR 4L
HEVE T 1 o o 3 N 2ORCER A B3 R A 7 A A s
ol R S AT T I SR DL X v R v e

IR FRY i) A DA R T8 2 SR AT R EE A
3.1 IR ARG EISEERAE

ML LR SOR TS, 30 R A [ 0 S i A
AT LA BN T L R TRl . AR BN
[N B HER AN T, 3PN

PDCO: 17 S i A0 A %
MPC: [HBR/MT R F 0
CNEOS: i1 R AAHE 78 1.0 PDCO
SMPAG: % {155 #L k1 5 11 41
ARC: LU 72 A0 w
g i TEHALE
W2 KR -
Rt R s Sils HEHER T L
HRA L CRERMELE || ph e 5 5056
TRIEE W AR o V| B RS R
T I/ E A o : §
G LM ARE PURIIEAS
GEHLMT R4 = BT,
H, MIEE T R | (SR
L L 47 i3 WAL || B | e it U 5 T
B REL W W B &ﬁgﬁ Sy
L ik . B \4 NASA ARC G ERE
MRS AL KR AN et KR etie
R ARG LGRS
' >
B3 S R A R B SRR
Fig. 3 Major procedures of near-Earth planetary defense
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Analysis of and Inspiration from Planetary Defense Exercises

LI Haitao, XIN Xiaosheng

(Beijing Institute of Tracking and Telecommunications Technology, Beijing 100094, China)

Abstract: The research, technology validation and exercises of planetary defense have become a hot topic and real concern for
the international community. General introduction to the international planetary defense exercises (PDE) mainly organized by the
United States has been given with a focus on the recent representative 2019 PDE and 2021 PDE. Comparative analysis has been
carried out about the exercise participants, scenarios, procedures, and results. Discussions on the related aspects and requirements
of planetary defense, such as monitoring and warning, impact risk assessment and active defense strategy, have also been
performed. Inspiration and recommendations for Chinese planetary defense actions and related exercises have been proposed.

Keywords: planctary defense; tabletop exercise; inspiration

Highlights:

e General introduction to the scenarios and procedures of two recent PDEs is given.

e Comparative analysis of the two recent PDEs is carried out.

e Inspiration and recommendations for Chinese planetary defense actions and related exercises have been proposed.
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