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Figure 1 Scope of low-altitude resources

hitp://www.resci.net



KA R PR S ST A R HESE 1643

20254F8 H

(RPEZ 3K

H AR G W 22 0 B 1 SR BAE A B v iy i
i B M2 5530 45 55 o IR as SRR (RS 2 B A%
O ER BRI e ARG . &
BB R BRI AN (M A RSN M . I
PR B AE AR 25 B VR AE N — 4 23 (R 4R AR XK 25 38 3
1 i RN SCR I 2 AR s e 0 1 s B 4 s 7,
Jo; F M (I BB A BRAE (S 4 (6 77 A 8 5%
PrAE o BEASPE N5 T I A5 4 k8 S, s Sl il
FHASCRT 38 428 7 A2 S AL R Ak S o] 38 5 W 7, Wi 5 |
B B WU o AR 28 B A I 2 O R A
FHXTE B 422 5 05 8O A4t 25 09 2 BU800 , B A4S
1E 1) dai 4 A AP B AL & Al o BEUR AR
il EEE AL S BRI OCHE T AR A
W RAR S SRR A T A 4k SRk 5 AR SR &%
AT RS HAR P

(4) b T 1

AR U5 A AR S S 1 2 L AE b % BRI L 4T
T T A A8 A R R A S e . 21 el rh
Je W, A2 BE R 2 b % 35 R A L A% L BF
U5 o A% G0 M 2 BOIR = AR Rl BGE AL T3S AL
(/23T it , )\ 42 4> 18 (Halford John Mackinder)
1) A RAY TR AL 0 IE Hi 77 (Heartland) "8 34 , 55X
(Alfred Thayer Mahan) 19 ¥ ¥ 38 16 il & “ 5 AL
(Sea Power) ", | #: 22 (Giulio Douhet) i1t BE A fif 4+
P K “ 23 KL (Air Power) "B PEFE & B —%8
PHEE S A Tl S AR A GOV B A (] ¢ ] ek 1
R R %377 QRSP O RTIT R . ]
LyAp R pp o2 R, T AHLEE HEAE Bk L3 soRg ofe
FT 7 SR SR B R RS E AT B R
WAL el 25 R G0 ARBUAS AT o7 SOug H bR 52 S 1 %
RAGVE T AR 252 0 Jal P 55 5 T 1Ay 8 A 114 G
“FEALT s QAN H L RN B B RS AR
TR N S (] T AR [ R AR ST 2 5 e g 1) 5%
SRR an i e b X Jo AALEE B ST s K
B ARG SRR B IR R T RS EOR
R i B A M R R 4% 4IRS SE T T B e
G ETEFE I F F EFPROC R U454 .
23 REREHHE

AR R e A AR B A A SR AL . AE

H AR GRSk R AR BRI W B 20, Bk 43
FASAS RRCS ol an, A B 5 I 2 G RE BE
U5 K A3 BRI B8 5 A0 A SRR, O A
SR S 25 () BE P A A 25 (] R R 2R, eAh
2 R TR A T YR G il L B YR AT 2R A
A IR 23 [A) IR il R R VR SR IR T8 Ry
H AR BEIR — G o3 28 IR 28 B R 4 2 Ak R iR fir
B,

HE T Mk P 2 Al Al AT s B i b R i
HERIRAE N IE 0 R AR GEIE — o R IR R . AR
H AR BEIRAE H AR FAEAIRAS 1 0 A o™, ) L
AR 23 BEUR AT LA 43 IS 23 TR 9 I AP As ) o
I8 R g IR AR E B IR R . Bk
A2 BEU, BRI 2s 25 ) B i

(1) fIzs =5[] B I

s 23 (R BE i, RIIG 25 Y 6l N, b Bk 3R 1T 22
L 1000 m (84337 5 3000 m) Y = 4E =3 1], iG
23 a3 AR AR AT AE RIS 1T sh a5 (]
SUR Y /DTN i g WL 7B oy ST = N e
W E TR A BRI E A — A
S FEIN P A S — A [ 5K B DO IR S 2 ] Y )
B, AR 2 BT IR A A R H RTINS 2850 1Y
W N DT 1) o JC N3 KL (Unmanned Aerial
Vehicle, UAV) | H1 8l 7 B AL K745 (Electric Verti-
cal Take-off and Landing Aircraft, eVTOL ) %5 i 5 7%
SRS TR FT R ) 2RI 7 = s A iz
By ORI 9% ARMAE R A AR N 2 RE T
IR B T

(2) k2 Wy o ot 1

12 1y o 9% U 2 BRI s 2 AU IR K
TR AR s AR RMILE RSP IR A AR, T T
BEA Y B A B R IR AR FE AR AR
AR S RS KBRS B KA A8 LA 2 T [
BRA I RAFAEN =K FER s had it [ SR FE K
FEFN T A T0E BT 1 H IR K B, AIR2s 1) o
BE R Y FE R I R AR BRI 25 e 2R T R AR
KA

(3)fzs figf B I

I 25 fE a2 9 R S AL AR s 1Y K PR g AU RE
BEPR AR As 23 (8] N AT R A% DK BH BB SR 5 T K FH 4

hitp://www.resci.cn



1644 %O R A

SRR S XSk o0 A1 55 A g o AR s IAURE B IR 2
R AEARZS Y N 28 SOKFaz 3 A= Y B e

(4) iz £ BB

MRz (5 B B IR B AR s LR BT, 15 7R (R 2 4
SR N T AR 5 FR P ) 25 Aol FRL B B, B FL G
I G R P T s ) B A S A S B R AR S )
MR S0 BRI Tl A L g
SRS T ) £ B A i 5 B B L, P B DR AR AR S
A b2 oG H
2.4 “R=AR

AL — A B R A A Y
2 XTI A8 A P AR A B T AR
) PS5 RH A A FR G0, TR = 17 AR 25 B R
e BT Rk ESEPI R e E 2T,
S 1] 8 AU A0 ) AL 25 0 Al ) S i AR B . DA 3
GRHOA A RS IS E R e F % 4
JE 3t % 52 R 3 ) B B o (L s RO 25 8 49 ) ML
SE [ 0 HA 2 B s s (8] 52 0A 58 4 Mk
M AL ARz HIBCEZE P IR EALAYRTHE , AL 53T
TEAHL ETHIL 8RR 2SR AT S A% S
MTEALER WLAT Bl AT R A SIS . R 2
4 g s Bl R U S B s ), B DA /MR T
AL AR AR 25 A R i A DR A i 5 R AR
iz FH LA K i v 5 2 2 A BRI K i S AR
T RE B AL Dy M G X T s AR X I ) e
1l 25 A AR s S 24 4 % 1 2% 1) S B AL
MG 28 T A AR ZS AR ORI 28 U i) 7=l
JEAL ] B LI ) %E A AR S K AL 384
FEOMZ AR S 2 S 25 W B S R
ZIOuHr B, SR FE AR R A A B A 5 AR =S kAT
PRI K e AR Mo 42 7 T 2R G 1) SR A A DG 1 s
PRAfEr) £ S, AR E R — A E 5 (LX) 1E
SRR 2 BU AT AL o i B T AR 25 22 B i
gy, JE o R AR S B IR AL A, Al AR s AU K O 3
SRAUR R 00 f s A, 2 AR s B A B S RS
BEURAY 25, 2 1 5222 A PR AR B0 OIS A8 5 R R 3
T HIIPS -y
3 REREARERIES

TR BEIRAGRR IR B A RS 1, i
TF T o ) PR 2 W IR A B IR 2 R LR AT 5T, B

hitp://www.resci.net

25474 45 8 1

AR BRI A RIS, A SR TR
AR/ 0 A IODAER VAN B SN Ep RS EON: B YN
HEZL(E12)
3.1 RS

% 2 B P 5 02 B DR RL 2 2 B &R ) B BT
57 s (8] R0 AR 4 e 1) H B 24 40,
GRS BEUR R GE ) e T A S 23 AT o
fiE, ¥R 2R B2 IR 2L 2R W] (A ELVE ML, 8 7 AR 2 B
U85 N2 % e 1) 56 2012 i A A R P 48 = HE IR
2GR P TR 2L A B SRS & T
Jrt R o AR BRI BAR 25 AP A SRR
FAPE RS

(DZEA M Ras WIRBF I AMEY)IS  BEIE
R G NP 2= 5 a5 PR AR 28 BE IR0 H AR AR
P NASE AR AR et DIAHIE R
IR R G IR LR S B RS A TR IRk
Z P b PG PR AR B O R R R S IR AR
GE Ry — i M N IR REMA LT RG0E
W) R B L RE B B AR B AR B A (5 Ak AH B
AL M ERIFE RGE, R HIR RGP
B AR AR R R VR PR RN Ak R B 5

(2)A XM, A M PR BRI a2 oK
R AT R RS S 2R I 5,
BT 255 R b PRAE BHOR R HR AT

()R R as IR 5T LIRS & 5F 3 &
NI 1Ry 8 775 4 Ny RS A I i v (1Sl N €|
SRASIA) o] AR PR RN R R R
AL S HEEFRMERTET R MESLk kR KEs
BRI M A SR I AEOR I E 5
32 EAAA

Iz BE PR 5 o0 P AR s B A PP
FIA Ml i 58 BRI S M R Gt 72
3.2.1 KEFRBEE L FM

R iR AR S SR A T R A 20 FEWE L fE
2 /b7 8 Bt IR 25 A o4& LA R 71

(DR AL B 5 BRI . —Fh B4R
TR B T & A B S T B A A R L YA S
PRUR A . Bl GEIRAS A ORI, 7 il s BT

i



2 TRAE RS WIRBES SR R AELL 1645
20254F8 A
| (mgezn ) Crmarsentrmon ) (onsrkrmmesy ) (R ).
@
R FHEPR o
Rk
et
E XM
s e
R BRI, IR RIRAEDS
BRI R R [ B e IR R RRAET . R RIRET
s ]G AR AT, £V TR R, RERE TR,
I R B T BT NS XL AT 2] RS BEURE R ARES BEUR R
R RRE A
PR S PR R BR S AKTESI R R PR RGBT S
BRREALIRE . B REME, FFREEES FFRFI AR S5
T, B2 4 Rl THREX R, FFRFIHEK BEHBOREM., “K=
IR 53746 LIS O
B2 REREFARERIERE
Figure 2 Research system framework of low-altitude resources
YRR CR A IR MR IR RIS R BRI
S, ST AR A 2 WU IR RN H R 5 Ok A R (2)fRzs BRI Al v SO ie Xl AR A X
oY PR R RS 23 SRR Y F AR B AL 2 0F R oK 5 AR

(2) 28 BE PRI 25 43 S R o P AS ) Ml g 23
BB S0 5 AN S U A3 A I O AT WD A
BT, #8745 AR 23 B8 U 1 B 25 93 A0 B =XORD 43 S
B, IS R B A SRR A MR
FE 0 A5 R FR Z IR O R, Rl 400 2 8 U5 Mt 3
ZA,

322 REFREARED L Z

23 BRI RF 7 I & 75 XIS BRI R 4
AR RS K RS U R S 2 a0 o

(DARZS R E M, DR S 28 WU IR o i 2
s, DA DX S8 A 23 2l e R R B 2 Y T N g
o 25 AN B TF TG B I AR S0 B R A S Y
PR H AR T8 M (s FE S L RG 55E55) (BORBR il
CRATEVERE GEAE P HUORFE S ) DL BREUR 29 3
(23 Bl A T LI 45 ) 45 TR 22 ) S 6 TR T A 1A
F VPAR AN [R) DX A (] 288 YA 25 58 YA 4R o e

PRYER A PRV IR 2 2 3l 9% st it o) AS ] 0 FH
st (S By ARMATE LR N SR SCIRTR IR 45 ) 1)
FF R B 45 DX I & R O 1) R B
TR ZS e KSR 43

(3RS BRI & A SR S AL o Wi 55 ma fiG
S GO T R R ) 25 AR 28 S HAH BAE T 38 AR
S BEIEIT LR HEREI AL, B 2 3R G 2 B W HIK
GENR T R FH 55 e o RN FH IS4
23 KT FR A %E LR

(DRZS BRI KA S0, a5
BEVRTT A AR B R H AR R R A EE R H
BRI 5 R Be A VR 45 55 07 1, SE B TR
() e B5OR F AN R B P AR B &

R SR ORI, IRER A
PMR S — (GRETTRFLE e T i R R B IR A B R A
PRECR AR F 46 AR 2 2T 2 R MEA AR

S

R HE

[

http://www.resci.cn



1646 %O R A

25 S WA R RAT AR B R IR IR AR
5 DR PR S BHIR A A PO R RS R

(3) MR PRBE . R AR B IR M 2% S5
BEIR LA R FE I AR S ABOA S AU & o AL
AITEZE M U 55, 1 5 UM RS b o, R B
{2 2 5 2 s A AR s AL
3.3 ZERTXNEMEEHR

TE 227 BRI R 5 R R Bl L, BT IRR IR
T LLA SRR AR GEIRUR I O A% 0 19 5 22 B4
SRl BT PRRE A T AR 23 D B YR M B B PR AR RS B
IR B P BEIRGA A | SRS B IE 2 TS
AU AR BRI TR A e B RS
VBT R TR FE AR R B R R
A AU, MCHE FE A~ Bk S AR T vk Y 58 SR
B BT FEXT G5 58 P9 25 10 22 S5 A, ik o
T AR 23 B¢ U 22 2 Bk 22 LR & QBT IF 5T, B 6
5 DR 2S BEU b FRAT 5, W58 0T ML B R 5%
8 RGP S AR S M BRI R, S H S AR B
VR34 TF BRI AR LG & | S AR 2 BT IR Y
i BRA R AR A, AR s B IR A 2 (i) A B AR
AN R A s BEUR XK L e A [) s BB 45 A1 2
DRI R 2955 o IR SR AR ST, HARATSE
S BT UROTT K ol (AR 2 RAT BERb Bt e 1 55 )
X AR 25 AR GBS MR SRR AL X B AT A A
(i8NS EIN AN v e N DES STAE /S N
A SR Y AR 25 T R B, A7 A s BEURTT kA
ST R R A S AMENLER . O B 24
TRWTSE , o3 A A 25 B8 IR AN 22 B O (P i 5 A O
W BEFE GEIR B (8 e A T S HL I A AL e 5 o0
IS NE AN 21 ) v SR NI -9 S e
G2 T ), SRR AR 25 BT IR M S AR s 2
A Jey 1 JEUEEL 5 ik RIS, i i Xl s 2 T 45
A e I B i o MR s BEURAE By BF ST R
RO 2 LR AR R, o A A 2 SR A R K L
I A AR IR RS R R
RO AR 23 23 S AR X, A 5 1T L 5 DX I8 1
Iei) 7 BEATL A fifp DR ARG 2 BE IR A rp B AL 3T A
TN AR I BT S BERAE HACR . Ok
A AT, B SR A 2 B R Ak A e kL U s 3
o CHNFIT AT AL AL W 2 S5 ) T BIE 9, R IR

hitp://www.resci.net

25474 45 8 1

23 BEIROT S A T b R AR (e AR L 52T
WIE DR AE) IR R TS AR S R 5 A R Y
TERARE LA 2, WIR 2% 5 7R AR s BEURIT R rh O AR
53 5% . O FIR TR, a5t
KA AR MR AR S 5 TR R 5 28 A4S K
fras (g A st SrEse i e, (= = sl 5 &
FUL LR J3E 2R T 4 g A A A1 s R s (A
AL A A S M | W O A5 ) B AL RIS B R
FAR A FIT b g ORI BR SF . (DI ¥
PAE BT, BGOT R s SRS R AR A BE
A5 SEEROR BT, TR AR 2 B AU R K
S5 01 K A0 BEER S5, S BN A B IR B A A
SRIC R BEFZ 48 58 B 7, W R AR B A5 A
FERIBENE . @)% 25 BT ATF , LA IS A R Bt
R TR IR S A BOR 48 4 HhE
S5 2 RGUERIL , 2 Hr R 2 WU SE 4 5 1A
Jey 5 s AILAE , 9F AR A G A i A IR s RO
RO JR A5 o IR BRI ST, RO e (R s E
PRI K AR 28 22 TR AT T B A 2R 2 A DR, 45
AR YRR W R AR IXUBS U S R il A e
PHIME LT 22 JR B REAL S AR AP 25 2 B M,
SRR BEAPTTRE TR A S e S
B 55 07 Ak B AR B IR R kg M T N 53 0 7 s
LA RS SUR AR R AR MR A5 5 4
B, 22 i Al S B P A R B A

P 25 5% DRAE 9 A AR 2 8 DROR T AR s s
i AR [ A T R AR AT JRy AR S i
T RS B 2 AR 2 BEAE Z AU H AT
2 B HTA S, AT SR [ 2 ) 9 5 BRI 5
K, $ TR 28 28 W) A BRAGR 5 TR g it
RS E U2 A O PR AR R
4 HERZEFRNRFEFZHRES

DU 23 B2 J50F) T o 32 SRR A IS HoR i
7=l B i SR i, B RS2 BB R K 5 SR i kil
o WER A —TT 3 BRI AT ZE X
P TR [ P2 B TR AR 28 2R R % SRR
HR AU R 2 A 2 0 17 AR g [ 25 2 4 Y
B ol P LTI 118 12 BN Bl 1IN v T
4.1 BEEERR=TAREBEE K

DA G E R R AR oR S ) D 4 5 HE B~ Bt



KA R PR S ST A R HESE 1647

20254F8 H

W5 AR B IR B B 0 (RS 2 5E S
h B ORI Ml AR S TR A A =
22 [ 1 FH ) 5 AT 24 B, S Bk i 20 5| 4
AR 23 7 TR A 7 T K JiE s AR 25 R A 8BRS B
AR GH ORI . A s B IR A 4
WS AT S, R ol S 90 B 2 B A AR AL AR R F2 AL
SFEREA VI BISE S MR TR IR LUK
23 AR B AS )7 T LS O K T AR AR 4 S A
AT PR IS 2R [ 2 1) 22 4 52 ¢ R b [R] O
R&.
4.2 BRIRT F/IRX—HEZIR =8 HH 80 5%
RFERAREXRF

AR B g i s 1) ™ SR B U R AR
FUBE R MR 5 R G AR X A% 58 b PR BT I~ R 5T
REE ZERa it B AR e . BEBEAR
S P REEAE AR ER S AT 8 B
FEL R AR NSCEE R SRR, SR A oA o T
532 5KV 3R o3 S 1 = HEE ST e B, HR o IS 5
WAL R A LA, b 75 B8 BOUL (I AT SR Bl 4
) H L AR DX AR 2 SRR 3T ) 2 L (o el %
AR AOS AT SRy ) AN R J2= 2%, 1 RUBE R S ER A% 5
TRBCFRIE 2 S e BRI S A
Dror GRS BRI RS A2 B LA -7
LR B ST R
4.3 NIRRZEHRIE S, HEBh FIRBHL K RFEEN
BREL TR

T, BEE PR AR N TR RE OREE
T BT AR X SR S BOR B PR A R
BEUR S R SR B i I AR, R i T fifp R B A B
S R AR RE T o BT IR 5T kA LB B 2
Githy o BHRZ B S AE , 16 o2 B IRIE IS K R
Ko AR 2 BEIRBE T B S L5 TR I |
FEAE AN T A 25 - Rt — IR AR s 8
W0 2% 3 & T B A T T 5 BRI s B
CRBAE =R =R - S5 B 52 -5 e
A B TR AR A I s IR RE T R 4, 2
THIR 2 BT R G sl SR BE DR SR SCHFBE ST 5 2 T IX R
R B A AR s B IR S I A -5 - - L
il PREEAR S 2 PF R L2 A RIS TT

4.4 MERTERKTR, RERANEIRIL LR
%, F SR = IR E BRI E

TNtz 2 [F] PR A8 BRI & [ 2030 4F AT £f
S R HARI T 5T, ek & BRAb ik 58 USE X 2Bk
PR 2 I 5 I AT HR 2 R H A S B 3R [
BT IR A o BT IR A Bk R 20 A Bl 4 B AR S
BRI K SR PR RS . W] 4z BRI s B2
PR 2R R 25 B s o, 91 A ARG 2 ) T 9 22 25 20
BRI ALy E bR RAT L 25 PR A 1R %S
23 S B RLIE A 5 I s AR 2= BEIR 2 5% [ B 5 A
WFFE™, AR S AR s 2 5 B R 5 BOR DM | BB AR
23 ST ) 4% 5 SRRSO I A | B B s A A
B A5 5 15 7 I BofiR s e B A & B 5 MAA
L

B B SEBA R N AR 2 R gy 7
b ik 5 245 ] S il R M 5 70 A 4 T s L, A i
AR 2 BT IR 5 B BB TR N A S B A
(B, R 8l 27 BT T 2 1) = 4628 [A] 4 i, B4 S0 44
S BEIR AT RS A M AR 2s 5% s Jo i i SR A
PR 2 2 ] R 2 2 DR, 4 50 3 ] % D5~ A 4k
BRI AR I A A B X e

5% 3 ik (References):

(1] ke, AR . R KU R R 2 IR TR K fie 4
SEWE[I]. Z TGRS, 2024, (8): 53-62. [Zhang X L, Huang W R.
Development of low—altitude economy: Global trend, China’s cur-
rent situation, and promotion measures[J]. Economic Review Jour-
nal, 2024, (8): 53-62.]

(2] FhEDRE, B, i . K2 255 i 528 [ B a5 ()], 15 80m
{EH AR SR, 2024, 50(11): 33-40. [Sun G H, Nie P, Zhao L. T.
Research on market space forecast of low—altitude economy[J]. In-
formation and Communications Technology and Policy, 2024, 50
(11): 33-40.]

[3] Huang X. The small-drone revolution is coming: Scientists need to
ensure it will be safe[J]. Nature, 2025, 637: 29-30.

[4] Zhang Z, Guo D, Zhou S, et al. Flight trajectory prediction enabled
by time—frequency wavelet transform[J]. Nature Communications,
2023, DOI: 10.1038/s41467-023-40903-9.

[5] BUNT, SKEE, SR AT 2S 30 22 (9 Rp AIE B X 38 2
B9 ¥ (). s B 2248, 2024, 79(3): 551-564. [Liao X H, Zhang J,
Huang Y H. Views on characters of low—altitude airspace geogra-

phy and its impact on the geography development[J]. Acta Geo-

hitp://www.resci.cn



1648 B

At

»,
e

25474 45 8 1

[10]

[11]

[12]

[13]

[14]

[15]

[16]

graphica Sinica, 2024, 79(3): 551-564.]

BN, B, IR I JC AHILRE A I 5 25 Sl B R
FEHE T 1. 4t 32 4R, 2021, 76(11): 2607-2620. [Liao X H,
Huang Y H, Xu C C. Views on the study of low—altitude airspace
resources for UAV applications[J]. Acta Geographica Sinica, 2021,
76(11): 2607-2620.]

XESOME . BN B R AT AR AR IR 5 KT i 254k,
2024, 45(5): 55-77. [Deng J H. Technical status and development
of electric vertical take—off and landing aircraft[J]. Acta Aeronauti-
ca et Astronautica Sinica, 2024, 45(5): 55-77.]

Mohsan S, Othman N, Li Y L, et al. Unmanned aerial vehicles
(UAVs): Practical aspects, applications, open challenges, security
issues, and future trends[J]. Intelligent Service Robotics, 2023, 16:
109-137.

SRULIEE, I, AR, A AR A B R PP DF Y SRR (D). 28l
B TR, 2023, 23(6): 78-93. [Zhang H H, Yi J, Li S, et al.
Review on research of low-altitude airspace capacity evaluation
[JI. Journal of Traffic and Transportation Engineering, 2023, 23(6):
78-93.]

Patrinopoulou N, Daramouskas I, Badea C A, et al. Dynamic ca-
pacity management for air traffic operations in high density con-
strained urban airspace[J]. Drones, 2023, DOI: 10.3390/drones706
0395.

LiZ L, Li S, Lu J, et al. Air route network panning method of ur-
ban low-altitude logistics UAV with double—layer structure[J].
Drones, 2025, DOI: 10.3390/drones9030193.

LR, 2P R R FEOREARR R R IR 250 5 e 2]
FE UL 25 LR K 2 2 4R (E 2 B 22 B, 2024, 37(5): 85-95.
[Kong D J, Yuan Z. Current situation, experience and prospect of
the policies and legal system of low—altitude economy|J]. Journal
of Beijing University of Aeronautics and Astronautics (Social Sci-
ences Edition), 2024, 37(5): 85-95.]

Elsayed M, Foda A, Mohamed M. The impact of civil airspace poli-
cies on the viability of adopting autonomous unmanned aerial vehi-
cles in last—mile applications[J]. Transport Policy, 2024, 145: 37~
54.

Skorup B. Drones, airspace design, and aerial law in states and cit-
ies[J]. Akron Law Review, 2022, 55(1): 157-186.

HOBE, WRR T2 . 3270 5T 0k e S5 i i AR ). IR} 270 i
2001, (5): 599-606. [Zheng D, Chen S P. Progress and disciplin-
ary frontiers of geographical research[J]. Advances in Earth Sci-
ence, 2001, (5): 599-606.]

WEYE . b R GRS PR S AT I 2R B L AR AR
WF 2 3CHEIM]. dbst: Blef HEE, 1999. [Huang B W. Proceed-
ings of the Symposium on Academic Thoughts of Academician
Huang Bingwei: Terrestrial System Science and Integrated Geo-

graphical Research[M]. Beijing: Science Press, 1999.]

hitp://www.resci.net

[17]

[20]

(21]

[22]

[26]

X, KSRE, FEMG, 45 . 3 SR PR Q00 R e 5 )], 3
2742, 2020, 75(12): 2547-2569. [Liu C M, Zheng D, Cui P, et al.
Innovative development and prospect of physical geography[J]. Ac-
ta Geographica Sinica, 2020, 75(12): 2547-2569.]

VR IR, 4Tk, XM E, 45 . F IR b IR 2 R 3R 15 e s
FEL)]. M3 2R, 2021, 76(9): 2074-2082. [Chen F H, Wu S H,
Liu H'Y, et al. Disciplinary structure and development strategy of
physical geography in ChinalJ]. Acta Geographica Sinica, 2021, 76
(9): 2074-2082.]

Fili 3, X B, T QIsk, 55 . AN SCE 23 1 kR AR B
[J]. Hb ¥ 22402, 2020, 75(12): 2570-2592. [Lu D D, Liu Y S, Fang
C L, et al. Development and prospect of human—economic geogra-
phylJ]. Acta Geographica Sinica, 2020, 75(12): 2570-2592.]

BEAS, BB ZE, Jo] 0 78, 4 . N SCH B2 2 R A 3R 5 A T s
M M ER2EHR, 2021, 76(9): 2083-2093. [Fan J, Zhao P J, Zhou
S'Y, et al. Disciplinary structure and development strategy of hu-
man geography in Chinal[J]. Acta Geographica Sinica, 2021, 76(9):
2083-2093.]

EGW . SRR E ARG A RHA R S BORAE] A A
R 2F 4R, 2003, 18(6): 742-752. [Feng Z M. Research object,
discipline system and development approaches of resource science
[J]. Journal of Natural Resources, 2003, 18(6): 742-752.]

INIBZL, A7 TR, 2230, G5 AR IRGE S B S IR 445
AT HH 2R, 2020, 75(12): 2610-2619. [Sun H L, Shi Y
L, Li W H, et al. Integrated survey of natural resources and com-
prehensive research of resources science[J]. Acta Geographica Si-
nica, 2020, 75(12): 2610-2619.]

A1 B FIRRLEIMLL JE R @5 20 th Mk, 2006. [Shi Y L.
Resource Science[M]. Beijing: Higher Education Press, 2006.]
B BT, WS, 8 R TR AR A AR a2 5.
rp [ R OR 222 417, 2011, 29(4): 56-60. [Qin R, Li W M, Jin J
H, et al. Low altitude economy based on resource—based view[J].
Journal of Civil Aviation University of China, 2011, 29(4): 56-60.]
FEUE SRR 22 R BRI CHE T O M. i L EEF AL,
2020. [The Cihai Editorial Committee. Cihai (7th Edition) [M].
Shanghai: Shanghai Lexicographical Publishing House, 2020.]
International Civil Aviation Organization. Air Traffic Management:
Doc 4444[S]. Montreal: International Civil Aviation Organization,
2016.

Hugh C, Particle resupply in the lower atmosphere[J]. Science,
2024, DOI: 10.1126/science.adq4711.

TRAR . HARBTIR AR ZEAR DGR EERI JB 43 2807 SRl D). BE iR
B2, 2021, 43(11): 2160-2172. [Shen L. Discussion on the classi-
fication of natural resources and a new classification framework
and scheme[J]. Resources Science, 2021, 43(11): 2160-2172.]
United Nations Environment Programme. Global Environment Out-

look 6[M]. Cambridge: Cambridge University Press, 2019.



20254F8 H

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

KA R PR S ST A R HESE

1649

PRAGAS . QAR A 45 BB IR 2 [N, 75 45 41, 2004-06-02
(006). [Chen Z J. Pay Attention to the Development of Low—alti-
tude Airspace Resources[N]. People’ s Liberation Army Daily,
2004-06-02(006).]

TR ZE, AR . OCT e 3 [ 21 i [ 50 28 B 9 Al B 11
RV B B2 AR 2 AR (FE 22 ), 2008, 10(2): 23~
27. [Xu X H, Wang L L. Suggestions to improve utility policy of
national airspace resourcelJ]. Journal of Nanjing University of
Aeronautics and Astronautics (Social Sciences), 2008, 10(2): 23~
27.]

%5, AL . Ab s WS UR I SR i B B R L e R
A SR (D). s BRRE 2 HE R 2015, 30(11): 1260-1267. [Lu Z,
Du X R. The theoretical sources, innovation of methodologies and
practice of the exploitation and utilization of airspace in Western
countries[J]. Advances in Earth Science, 2015, 30(11): 1260-
1267.]

SR ELAE BSOS A 25 e R M LB
FRLIL. IR 2 AR (P Ak 22 L2 i), 2025, 46(1): 112-122.
[Zhang X H. Research on the mechanism and path of high—quality
development of low-altitude economy under the background of
new—quality productivity[J]. Journal of Soochow University (Philos-
ophy & Social Science Edition), 2025, 46(1): 112-122.]

FEEI, RS, IRAE P, AF T R AT AR s S BT R ]
JHPEPEM D). At as T REERE, 2019, 10(1): 132-138. [Wang Z K,
Wu M G, Wen X X, et al. Evaluation method of usability of low al-
titude airspace resources based on the regression analysis[J]. Ad-
vances in Aeronautical Science and Engineering, 2019, 10(1):
132-138.]

EEW], b AAABTIE NS N BIE B S 22 BB B
[J]. %5 RLF, 2021, 43(11): 2147-2159. [Feng Z M, Xiao C W.
Classification of natural resources: From theory to practice and
from principle to management|J]. Resources Science, 2021, 43
(11):2147-2159.]

ZEAT, THREL, AT, 4E L 1992 4F LIk [ A1 3 2k BUR L ALOF
GE: M T M LA A 2 T D). BB SA HE R 2017, 36(12):
1475-1488. [Qin Q, Cheng S K, Li F, et al. A comparative study
on foreign and Chinese geopolitical studies since 1992: An analy-
sis from the viewpoint of geography[J]. Progress in Geography,
2017, 36(12): 1475-1488.]

AR T, Tk, L E GOSN S PERRR : 4 ) 22400 1
X F ] M2 RS S R (1], M BRR 22 R JE, 2016, 35(6): 737-746.
[Li F, Cheng S K, Yu H L, et al. National geopolitical vulnerabili-
ty: A Myanmar case and implications for China’s geopolitical poli-
cylJ]. Progress in Geography, 2016, 35(6): 737-746.]

AR AT . A SR BT I R i B A S 1y [ Ji
JEEEM). b5 B G RUHE L 1985, [Li W H, Shen C J. Review

and Prospect of the Basic Characteristics and Development of Nat-

(391

[40]

[41]

[42]

[43]

[44]

[46]

ural Resources Science[M]. Beijing: Science Press, 1985.]

S, BBtk B4, A 2 LS 1 ORI A AR 45 5 1 1 AR R
TR 41 K S B T AR LI, 2020, 47(6): 1-7. [Hao A B,
Yin Z Q, Peng L, et al. A discussion of the classification of natural
resources based on the combination of academic—legal principles
and management[J]. Hydrogeology & Engineering Geology, 2020,
47(6): 1-7.]

B, £, Tkilkvs, 55 A ARBTIR R 2 BT S AR
T[T, w4 B ZR T, 2023, 36(6): 4-13. [Ge J P, Wang Y
B, Zhang H T, et al. Theoretical analysis and system reconstruc-
tion of natural resource classification[J]. Natural Resource Eco-
nomics of China, 2023, 36(6): 4—13.]

RSO [ R URAT IO B A T B A () [
SRR A E S M. [ A B U R, 2002, (11): 52-55. [Zhang
W J. Several applied basic theoretical issues of land and resources
administrative management (Part I): Analysis of natural resource
attributes[J]. National Land & Resources Information, 2002, (11):
52-55.]

Crp [ BEURBL = TR A B ) i B 2 B 2 P R BEURBL A T R A
A5IMI. Jbat: H R R4 S AT, 2000. [Editorial Commit-
tee of Encyclopedia of Chinese Resources Science. Encyclopedia
of Chinese Resources Science[M]. Beijing: Encyclopedia of China
Press, 2000.]

XEZE, Fowkls, e, AR e T R X A K B IR 5T
HERE()] R4 244, 2018, 76(3): 485-492. [Liu Y Z, Chang S T,
Hua S, et al. A review of the research on atmospheric water re-
sources over arid and semi—arid regions of East Asia[J]. Acta Mete-
orologica Sinica, 2018, 76(3): 485-492.]

T, I, TRF, A ARG s 1A E B BT I A A 5 A
[J]. A ERNFE R4, 2021, 35(5): 682-687. [Wang X S, Li J B, Xu
F, et al. Cognition and utilization of electromagnetic space informa-
tion resources[J]. Bulletin of National Natural Science Foundation
of China, 2021, 35(5): 682-687.]

Vico N J, Vila C J A. Enhancing UAS integration in controlled traf-
fic regions through reinforcement learning[J]. Drones, 2025, DOI:
10.3390/drones9060412.

L, BN IR BRI ALz o AR 4
RIET). HbBRL 2 HE %, 2021, 40(9): 1451-1466. [Tan J M, Liao
X H. Development of unmanned aerial vehicle cloud management
system with the application of geographic information technology
[J]. Progress in Geography, 2021, 40(9): 1451-1466.]

XS, E3k . E ARG 28 B AZ I 5 R I 55 5
[J]. HoER (5 BARF 224, 2025, 27(1): 27-40. [Deng M, Wang D.
Research progress in spatio—temporal big data mining and knowl-
edge services for natural resources|J]. Journal of Geo—information
Science, 2025, 27(1): 27-40.]

R, R, XUgee, A5 O TR AR ARl R iV 1]

http://www.resci.cn



1650 %O Rl %

55474 45 8 4
FAR BT[], HoBE 4R, 2024, 79(10): 2409-2424. [Li Y H, Xu Z & W BF5E 1)), HBBEAIF Y, 2021, 40(11): 3063-3072. [Li F, Zhang
W, Liu Y H, et. Al for geographical sciences: The frontiers[J]. Ac- K, Dong S C, et al. Distribution of arable land resources and coop-
ta Geographica Sinica, 2024, 79(10): 2409-2424.]. eration policies in the China—Mongolia—Russia economic corridor
[49] Z= %, skoe, MEMIAL, 55 . PSR TR IR b BT AR SR S A 1 [J]. Geographical Research, 2021, 40(11): 3063-3072.]

Concept and research system framework of
low—altitude resources

LI Fei"?, CHEN Leer"?, LI Yu"?

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Resources science is a discipline that studies the formation, evolution, patterns of natural
resources, and their interrelationships with human activities, characterized by its
comprehensiveness, interdisciplinarity, and problem-oriented nature. As a major strategic emerging
industry, the low-altitude economy has experienced rapid development in recent years, yet the
understanding of its key foundation-low-altitude resources-needs to be strengthened. The low-
altitude era calls for enhanced systematic and innovative research on low-altitude resources within
the discipline of resources science. First, this study defines the concept of low-altitude resources
and analyzes their four major attributes-natural, social, economic, and strategic. A
multidimensional classification system is explored based on spatial, material, energy, and
information-related dimensions, and the concept of “low-altitude rights” is introduced.
Furthermore, this study constructs the research framework of low-altitude resources, analyzes their
research characteristics, and proposes key research priorities and interdisciplinary integration
directions. Finally, the future development of resources science in the context of low-altitude
resources as the “new resource” and “new space” is envisioned from four aspects: supporting
national strategic needs through science and technology, promoting systematic innovation in
disciplinary research paradigms, advancing the development of resources science and technology
systems, and enhancing global discourse power in resource utilization. This study aims to expand
the research framework of resource science, provide technological support for the coordinated and
sustainable utilization of low-altitude resources and the high-quality development of the low-
altitude economy, aligning the discipline with the demands of the era of profound changes and
fostering new academic growth points.

Key words: low-altitude resources; low-altitude economy; low-altitude rights; resources science;

research framework; discipline prospects
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