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Abstract: Natural resources are the basic material basis and spatial carrier of human production and life. Dynamic monitoring of the
quantity, quality and ecological changes of natural resources, and systematic acquisition of long—term, stable, accurate and continuous
monitoring data of natural resources have very important scientific and practical significance for decision—making of natural resources
management. On the basis of sorting out the current situation of natural resource monitoring in Jiangsu Province, guided by
management needs and issues, this article constructs a "space — aerial — ground — sea" natural resource dynamic monitoring network
based on the integration of Video Internet of Things (IoT) and ground observation network construction technology, "land and sea
coordination" ground monitoring station network construction technology, and dynamic monitoring supervision platform construction
technology, and applies it to the "1+6+X" natural resources routine, special and thematic dynamic monitoring services in Jiangsu
province. The results show that: This article studies and integrates the establishment of a dynamic monitoring network of natural
resources in Jiangsu province, which integrates land and sea, coordinates up and down, and shares information, and timely monitors the

dynamic changes in the types, spatial distribution, quality, and ecology of various natural resources such as land, minerals, forests,
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water, wetlands, and sea islands in Jiangsu Province. It is expected to form a full coverage, all-weather and all factor monitoring

capability of natural resources characterized by "space — aerial — ground — Sea" collaborative operation, and realize the integrated

monitoring service of quantity, quality and ecology of natural resources, so as to lay a solid foundation for supporting the fulfillment of

the "two unification" responsibilities of natural resource management, promoting the modernization of the natural resource governance

system and governance capabilities, ensuring high—quality economic development and the construction of ecological civilization.

Key words: natural resources; dynamic monitoring network; space-aerial-ground-sea collaborative observation; monitoring system;

natural resource management
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Fig. 1 The overall technical roadmap for the construction of the natural resources

"space — aerial — ground — sea" collaborative sensing network



FEABHEEIOM

ZRJRLAF: B ARGEUR B2 W ) 25 4y 7 1463

MR s L, B AL, TE M ARk
- VA 2 S AR Tl AT E 14 X ORI oA
2, EE AR DR VR AR W s Rt 4525 AR R TR b
T AV 0003t 2 S ot vl 0 ™ et TR A 30003 W), )
SR T VR I AR AR W s — R 2R A M £k
FEHRAIAR S W I 4 Al 55 WA Th e %) e ol s A5
B0 X LI Do) 265 5 ot T M 300035t PX0 T2 i 22 V8 22 A4 M
WIRE S, 5 WEMEE -6 = F M EFCA, AR —
I, BiESE%E . ETUMA] HBCE Y H AR RS
W 4, SEE AR B IR - AR AR R
WK S
22 “FAEVLSTAEL X X0 ) LR A R A

TE [ SR GE IR R A W T B -, AR Z20F 58 1E X
LT 7 Y, A S R A S R R R AR 5T e v B
57 F 5 e BUR (2275, 2012; 1F#k0T, 2019;
WRRAE, 2020; JEIEESE, 2020a, b) . “Fl-SHLSY)
I B X R ORI Do) 4% = SR 2 R R ol b, T AL L YR
TR MY . AN AN o RE4E ML
AR L A S R i ST AR D
[ ULI =Bt , 4 8 ph iV 3 B2 A R L s A R )

i AT UL P ZEL RS s T2 L SRR RN ZRIR ., £
RUBE sl 285 P ] 5O s L0004 2=, 38 2o s b B S 400
W TEEEE BRI, MR S SRR
PSR, SB[ AR TR U6 e 7 T A | B L A
FHPIR A5 200 52 s R B RS2 U, JE 1 iR 55 A 9K
PR W 4 KA . AR ERE 4 R DI )0 A
B XE - R | BRHL . FRAR, 1B K RIS L 0
PR IR AR AN R] W I EE 2R AR S i) B L W
SR M RO RV IS L, B I ST SR XS U
B ARG SRR AR T (32 2) o MRFE K-
25— S AR I ] A X i O AR R, S 452 AR
A/ - S Fl e e [ i e o - ANYA . NS P A1 D O
HEI i

Hodr ) Bl it T3 3 S ) A i 7 A R TR -4 -
M- BE AR DEN HEARKR, @il
a3 F A GEIR R 5 22 B MR DA 55 TR 1 SRR
PEARBOT 2, FeAR T SLBVL IR L B T 2 m 23R
et TR R BB 100% H B2 o5 (R 235 R0 ),
X R 28 (8] G o> B B R T R, Y
FNFER b R R R . R RBEE AN A 4

&2 MUK E

Table 2 Summary of Earth observation techniques and methods

LT A WA o P
(T2 mitobs LEIR . MR . T B R s
SRR i L IR, . WSS
SV A T D Rl S By v e
OE T2 mi o TR N 1 . o) BB T
[ - 2
R B WUl T
L R T AN AR L PREFER - PREFAACIER L, A0
T
L R IR T WG R T R 5
i 12 ;;gﬁﬁiﬁﬂ%mégzﬁm% BHBEBI ek kol %, BT A B . AL
HRERE e T AR V4. AR ST, XHOE B A
fii2s L e i S
KB PR IR, B RO R AR, BB
TAM SO SRR RER . BB . SRR . AR

RSk SRR RGO R

LTS I T2 mir e UG M7 BB

LR AR AL 3R AR AR RO

TR A T T 0 CRER IR | R RTIAR) . A& 3

AR
PRI o G shen 3 shmR)

FIHZU. ZRETEEAR TR T TE) . AL

HOCHIL | oA ey
2o IR A A B SR BB B AR ¥ | IR S

U A AR TR | TR B DR AP RIVR R O, Tt
WHEYTIR  BRET GRS . TRE I = A RGNS . KRR
L EFIREE ), AR AR KCE (S5, AR

T2 mADLETEER . g, TANES

Fe KA I IT LR AR BRI BB AP

TNFE RO, B, TAMMESEHAOEE 7775

B MR BRI GRD I ST 5

I




1464 Moy 18 4R

GEOLOGICAL BULLETIN OF CHINA

2024 4

PRI RGNS | IO AR 55 A5 W 0 X3, >R
FHR 2B G 5 . s 200 AW . o AHLA
?4 R, 22 R A1 AE LI, ST 25 A2 8 M), T8 ot

2 WOLEIA | URME A5 25 B AR AR P
%%B& B 71, SR8 AR R E AN, SR AL TR
PHE . R iR o AR B R 4 1 8 B AR R B o T O
0 Do 4 14 LR R A M s R Sk (448 30 38 0
MRSk 18005 1) . B LA = M REES: . T
NS SR 4 =X, g e v XL R, SR SR
SRR P T A B R RRALE B, SEBaL
RN ESE RSN
23 “BEESE” R M AR AR

FI SR 0 VR R A W S PR 55 P g — T RS
17, FERITEOERIE . W AE e DN IR
FRFE R Lo EAREREA NN TR L, £
B 5% 4 P FE T s Oy 1T, (R . R
TR AR 58 U5 5 o A DA 136, ANASOXF b R0 B xfe
AT RO BT 5 1 W I Hi , 5 1 B T A ) 452
Bl e 11 AR T U Aty (D)), SR FH e T e A 8 A T Bt
R, AMRBES L ARFTEI LA B2
[ELR RSO IE AR | [ 42 i) R i 45 A SR ¢
TR PRTROR, Tk 1 e AR A= w2 R A4 2k iy
FE b, F4 A b T 3l ot Sh AR ARR R o i X
PRAG 452 SR TR 1 W 0003t o A Sl R b T
A, R VRS 2 B b T WIS R (2 3), T AL
G UMEL L AN TR A5 2 AR GV I sk e S B
SRR AR 7 S A%, sh R KK
HAREIR IR, e A5 T BRI AR ek
B HRTE A SR TR W WA AR T (2T, 2018; BRI
4520205 B SEAE, 20205 AHAE, 2021; #ik B4,
20215 MRAE4E, 2022; XKL, 2022)

AR A8 PR OR T 0 ) REAS A B A i e ) 4

PR FR bR, 8 AR T B RIBOR T BOW ELA 1)
W AT R o BORZ M, 256 R Bk
P A i Ok M2 (54 | B sh &Lt . e s
DAy AR AT SR 1 A B R B T A, Y
A A5 28 W S5 R S R G AT A, S
BRI E . BORE 2 T, a h E EOR, ST A A AL
i, KT EAT B A2 M AT TR A IR DI A
SRGEIRLE A WA LK, AR AN ) A 0 AR 2 o
N7 (A 23S T R o7 WU L 5 A L A S W B ) 8 —

(X RE 2, 20205 Fa M4, 20215 ihis B4,

2022) . SR AT, X452 F ARG IR A I s ) e
ARZSIRET L KA ALK | R SFAHSEHR T A 1
ARICHRCHE IR s e R 8 ), Tl i 52
FAHSEERT T EE L AL, — PRI, E W
SR, AR B S A W I R A 5 X TSGR T s
A TR (UK BT, KA ), A B A SR IBURF 58— YL
P2V 15 Bl S BT 1A 0 2% e 2k, i Kt
i 554 111 52 BRBSCH S IR AR
24 EHEEMNEEFEMERA
A Bl 2 M DM M 1 5, 2 S A 28 D

R, SEPR S A AR BEIR Y Sh A TR, 44 A HA
PFSIR S5 . LA A SR IR REE T &5 n ORI &
Sy, LT 1] 22 P IR I T S e o FLAR, 6]
A T BRI A AR TR Sh A WA R, R )
T”’Egé R B AR IR A L E , 5 ARSI

S5 AN /I 17473 I 2 YA I B 4 € a0
I, AL R M R R R IR L P )
RN o P B SRR B B2 | B
PERNZ | B2 | 8= | i g5 =
I”FHE&%F'*’JJEE(IEI 2)o Horp, Bl RN Z 2 H AR TR

R A 0 A 7 PO ARG, B K R R SR | 25 o
%&ﬁ%f’i’ﬂl PO 53T R L T X S A, A e

Lo s DK B0 A DL, o 2 BRI R ) S A S
f)ulzl?i%%}/ﬁé U, A B I A AR A BT

3 R aE R

3.1 MIB“XRZTHE B PR T IR 375 M o 2%
Tl A AT e X s O P 4% 5 Bt v e
T i TR W00l DR S, AEAT R L S L IR | MBI
T A 22 J2A R s 1) S 0 e G B Bl it T B gk . i
TEAML, B LA 2 | 4528 ] Wk & T PELE S
Aty w5 55 ) BRAT ), A v TR AR BRI ks
FE SRR L e RO A i . 22 4 B O AR,
AR, FERLL“ RK—25—Hi— “/i”ﬁ}lﬂfﬁlﬁv SRIRIDNER/ S
g e AN o N 2N é%%e"’“{lﬂl o JH AT R Rk
S N e = O Bl o N i’rﬁ 55 2 YA
SRR, PhlE] | L5 R, e A2 I gk
PEAEP A | R | PV LN RS . S TRLG
PRATIIE” P %o b UL P 4 AR e A | B 2 25 1)
S TET U000 iy D) A L A WA W AT 5 R R
R, IFEMERGSRE . Kib—&, L FERE. FE
L= [y 448 F AR GEUR Bl A WE DU I 4%, S e W T o



FEABHEEIOM

JRLAF: AR BTIRSN A W M A

1465

R3OME WA

Table 3 Construction list of ground monitoring station network

W . [
oy I35 BT K SRR P25
ARASEA A AR B FEOPA AP AT I TR B S5 R 22 A | i) £

BES =

Lk Br B a2 B o o -
2R, 3 ER e -
B T B B4 TREE . AR AR R

R pHIE. AW ZHEPE 2 IT35 5 CHEIAR | R Bl

Yo g & 7 Yo
. Ty HELBE LA B BESFI LTS L)

25

FO] L R M BRAL S PR A AR S IR A 8
YOPR B E A S5 T AT Mt o, R B 3t % U 0 26 M ) R
S USSR R 6 P D e S R ONCARTII: SRR
FEUE R o BT IR A SR 2 R T A BB T
HiH M SR SRR ol el DX A, AT B R i N

Rk

TP (RRARIERY | AR | (3R ) | Kot (Fx
B 5 A S ARARIRI IR | 25 ZE AR MR dak e LR
PECRUIFRETAE At Bt L) | A ZEARARIHTR
RER R i BAT AR AT AR AR L) |
JaE CF R A SR | AR A BE /B a2 L
BE. B AR L SOOI U I | AR
Bl I | SRR | AR I R | AR bk f
BE BRMRICE . AAREE) | S (L HRUR . BRARAL
JE R WL ARAL MR (L) S5 | MRIZ SR
TEVESSH) | AR (BRI SR . IR
B BRUE VD AW 2R

AR B A | ARA I AR
iC FRPRET IR AT B AR
IR SRR
A AESRBE HL
2 [ L 4

FE53 ) PRl A 1D 2R ARG U 14 0 7 A AR AR AL S 5
ELA D3t A5 A TE 3 AR i RN BRAR A S A 25t L
SR 5, N7 I A5 5238 I 5 o7 R AR b 3l 2 s
R4

T

e (A | MR | Bkt QR TR L 2%
AN T AR AE RO BRI AL | S (BUKREL
IR DHESOKR R MRS | R
F BRI, SRR | 54 (BUR | AE
BRI

TP B I, ik I
HHE | JEATEPRAZ)
s A L s )
FLRI 55

FE5 R AR A ] ik B RE AR R (g, KR, A= 3SR
50 MR HOAE H FINE b AR AR A5 T A W o 2 TE I PR
TR A ) b SR A A M I s S R AP
SERIYIE (L Sl 2 e I P 2%

RAK (B, Z8 %k, TR | MRk B
Hirkk (AT R, R L iR | MK BE s
(Y3 AW A5 109350, bt 3K PR T

FeorFI AT E ARG, KA ARSI SRR SFMHTTE
A IR RS, R K R 0 2 M R 8% 5 SRR
IFEARARAT A R AR FE Ml | FEA UG | — ok T e
LD o/ R (e TG RPINAR % s & 0 1 EP RIS VAN B/

K okvEmEE, ks P : DO it G R K S 38 T el
Vi, paveRs s o T SRR S ot ropntin, b 5 R g
SRR HIMFROVIR o gyseisom, geomstvi ik ikon ke o o KVIRLRIDHIT. 10 5% i
B B e o 1 PRI S S, AP HA RIS, i
R i B3 01, RS AT, kii 0 o SCI RS BB O F At
el S, (A LS VEI BACHIST W60 KB T
PRSI LT, eI, T, A WIS T
S AT AT
FT=N SETTNER SR B U B f e

g DA g, T R TR ORI W0 P v 1R, 2 R XM R
A, sty o E PSR BRI G ot s e m i, 2R
TR sy oty TSR, JED S SRR R B S RIS SR

B TR K ORI K7, B

K U R TR K TS

CRRIE . pHI, S0 15, T PR 1

PR WAL WAL, L B

. A R BE) . HEIRTRSE CRUE, 451

B BfLH. ED) A R RLY . P )
R gy 1 TEIE SRS SRS SO 51 U 1A VEOE K01 I NS P Ve 0
s SR EIMIIIRY T S i, APHCIR ). S ARAL, VEHR HEOW T AF AL B3 DI 5. 1745 . W
- W s, SUBISRSUCRLE, Fko . el . i LARANESH— 0725 A TS5,

i, pHIE. AHLEK. BA. RILY . B8 EEK
5 L AR I K SRS R L sl A
KL, R MR B | K IREREE (pHTE ., &
Y A O TR L 2R TR
. SRR - WAL TR TERERREE | WK
COM . KRCO %, BA. BBEE), 9
LR Ra, RIS TRIFShY) . RBRAN AW | R
Y WA )

WA HIRTTA

H RS & . TONANIE SR A DR A 07 L 2 )2 i
IS M R 2




1466 H R 8 IR GEOLOGICAL BULLETIN OF CHINA 2024 4F
i
: s s Wt we | | oww | | mw
% Fx | | mi P = mi || mi : pox | | e #
- £ s 28] s P R
2 A | | mi B || gy #E | B | | B | e 5% | | 7@ Gi—
R
AIE
H i85
#
i "ﬁﬁﬁtﬁ%ﬁ‘ ’ e ‘ ‘ SR ‘ ’ﬁﬁﬁﬁmﬁ‘ ‘ﬁ%i‘ié"é‘ﬂ’ ‘ﬁmﬁ%ﬁfﬁﬁﬂﬁ%‘ ’%’ME APIHE%‘
%
B
3 | Mﬁ
% :>
ZEH
& : i R4
= RLERILAERE ! ’ KRR A e
- 2 mm
”””””””””” SRR ARSI .
Hipsit
%
%
o i
i TE HL KL | op ik 95 Tk | | #3h By
f | || Fm| SR m ||| R g || 2 | || | | | M
E BA| [ BA| | BA B | B feki | |t | | TS || s :
# ( R SR > ( 2 PSR R > Hi PR H SR A 2%
1% 2R
B | [mecn [wne | ean || oam |(mews | ms wu o | Eonuwss | awes | [ o6 | ws | wers e
72 | o || weww || mwewm | | amm | | wesm | | s |
#
w || | mrmam | | wweews | | wwestwe | | sweswes | eiesan | | oesems |
B
@2 zj]ﬁllkuJIIF&EFAﬁn$@[3§]
Fig.2 Architecture diagram of dynamic monitoring and warning platform
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