1007-4619(2023)10-2395-11

T[] 3t Bk B T BN B = B R AR ZREGE D

=EL, K, BE, TR

1. thE BB 2 KI5 SR ITIEEE, JLET 100094;
2. P E BB R, AL AT 100049

A OE: HERE A BRI — BRSBTS N A . I B A R AR5, HOARR B
R WL 25 R 52 R B PR S S, LA S5 R R JRE I 1] — 5 s [ 3 252 [ O, [ ) S UL 00 5 A 25 1]
TR A G o A SO 1 B AE RYBAD B) 1 [ A08) A BR RUBE R B 23 0 AR, I NI SEAEAE A0 HE T 5 [
AT LI A DC TR 4 25 LR, S AL 46 Ty T e 0 ) i R ) 37 B8 7 A B2 InSAR S AR B | Sl T 53437
R WSIRE ST o SR WL InSAR EEARTE I (A JEL M 223 SR AR, WHRBL . URHE S LR BLE | 2 3 Fo
WL 5 BEA AL, s PEAE BT LE AT T4 F S RIS A o 452 RRM, B —UEE ) TR LRI ) 18
SO 3t LI ABE - 15 149 L [ A T SO ¥ T, e A i InSAR AT DL SR I fre AR T B, A RS [l AR Y

National Remote Sensing Bulletin & & 5 4

SR LI FE 3 A T BB —SE AN T, SRS
R HRIAIR, AR, UL, B, KRR

hE 4SS P312.4/P2

SIAEN: RYLLEK, %R, TO0R.2023. HEIKEFSHISRUNHZE BARARRBEE ST BREFIR,27(10) : 2395-2405
Wu K, Ji C,Luo L and Wang X Y. 2023. Comprehensive analysis of wide—area observation development for solid
earth tides by space technology. National Remote Sensing Bulletin, 27(10) :2395-2405[ DOI : 10.11834/jrs.20210553]

15 5

M ER AR R —F i B H A AR X b
BRI S 718 FH T S 25000 i ER P 350 A0 2 1 ] 40 1
AR BRGE o ZIE AT PR B b R AR Ty ) 4y
1Al IK 40—50 em, AR A HB T EE 7 AR AL R DLGR
#] 200—350 wGal (10* m/s’) (Dehant %, 1999;
VFIEEE, 2010) . [EATHIE AR 2 H 3k Py 00 52 v nfe
— YA B R RN — i T Y 2 UL R ek i
Bf, BAR IR A AT LIORS B 35000 5 67 1 K/ (3F
JEERBKAR A, 1997). B b, BRI IE AR
EGINER N Ziai2 8l , Wl 2 e 5L AR 1 4 il
BEE . BRG] I 0P BT R AR T R
TR R ) M ER 9 S AR B B 5 RS A HER A
B AR AR O 2R DL R A S WL I B 0, e mT LA b ek
WAL A0 A . N EBAY 43 )25 DA R AR ) B2 8
Mo AT BT A A R 25 . Rtk MRS —TTHR R

W HEE: 2021-01-06; FEPZR: 2021-04-30

R R M 27 R0 b R 47 B 27 B o B AT W
Bl AR A B LER (72, 1984)

AL RS R R AR AR R UL I A 5T
MR AT 0 2, B AT 43 0 3 e
AR Ak | b TET i 2 A R AR ok AR B 44
WME R . BEERIFRE AN LR, XL 2535
3R B T ARSE BURE BE L AT LA A A T R
MK Hr, @BRE ML g EPRFEAT AN
S S MR RN AR MR B AR RS BE AT LGS #)
0.05 pGal H 2T & (JFVLAE 4, 2009; PRbEZR,
2003; Goodkind, 1999). #Xifii, X L&l & F BiAT
AL E A R BR Y, BATER B HJE A i A [
AR IGO0, T B A % A A b T £ 3 P R T
YERAREL ™ B 52 R, 1] 4022 S B4 3R 100 km
25 (6] o3 B0 BRI TS 2 LA Bk, 25
i U R SEME B S & alh B E L, X AR Y
N T I3 LA S b T G JR T AE I AN T AT . H ETRE AR

HEHELWAB: BRAREEIE (HT: 41590854) ; B R EH SHFEITI (45 : 2022YFB3902100) 5 H B Rl B gt Bk w8858 1 ) (2R

£ :QYZDY-SSW-DQC026)

FE—1EFEE N RUL U0 N H LS SAR LA FE . E-mail : sewukail @163.com
WSEE T L0 IR, W55 10 R 28 (625 B0 B8RS SCfbast ™ Gdr 5 [ A4 sk A SExT s I 4% . E-mail: wangxy@aircas.ac.cn



2396 National Remote Sensing Bulletin

ERCGEIR 2023,27(10)

W B e BERO A F B AN AT, ORI &l i
WIIABE A 22 AR, AR % IR e &
ERORA R R GFEEE, 2010),
LA VU b DX, Y Y A A 3 KT ) (A 5 T AT 5
AR 10%, SEPREIY T B E 4%,
W e 20 B Wahr A58 70U 38 2 4% (] fuff FH 1) 220 56 i A 7Y
HOASBEAR LS Hh S WU PR TS B i, SEME E
e st (2 4, 2012; BB %, 1982).
ASUEEH T 15 3 M DA SE IR R | B[R] — 2 HL 25 1)
T2 1 T R ORI, A ) S0 ) AR o s
[ FE A K i

23 [E] A v 5 [ A0 A 6 108 08 I - Bt A 475
733 LI RN b TG A AL LI, R A A 0
RENMBEARTFETEAEN DL, 2FM TR
45 (GNSS) ., #HKELTWl&HE (VLB ., T A2
WOEMEE (SLR) LUK InSAR %%, Hip—sfiRE
2 R A SR A8 T — s sk, 9 R R R Aot
TAE Y VLB 8 SLR I BE 588} 535043 43 1 i i ok
B (Y% 55, 20005 Mitrovica s, 1994), FH]
GPS i A F 7 A LI w8 A X R <k 22 0k
fTREIE (Watson %%, 2006; Penna %, 2007) %,
AN [R) 25 ) B A 1 £ B AR IO B 5 A Jor DX, 4%
25 B A () 4 A o FH T B8 0 T A i iz AR B (1)
FUIEEE . X FE O, TR
7 b U I A R 5 T DA T s
SYHERAIMOR . (TR 4%, 2013), 10X T HE
T AR, A AL R T E (InSAR)
AR5 GNSS, VLBI. SLR %25 [a) i #5 T BL k1745
G, WERT DL 4300 PR R AR A FE i L 3 SURT DAk
FE InSAR 4 KB 42 R A% 5 f 00 %5 B S 03, W)
Sl T GNSS FF AR 23 [IHCREAS /2 5 InSAR H R
TV AT M LY LA FORE B . KT AR T Uk
FE TS (A5 45, 2004) . InSARFA
HEr E2 8 SR m) 5. ok 4k,
I HL B0 f Rl e (BhEE 5F, 20205 2
T4, 2018; ZEEM 4, 2019), HEifEhmZ
Ry e s I L P P RER A SR IDE R S
&, WS TSR AR I RS B bR, FE
S A P 5 e AE (Guo%F, 2014;
Bruno fll Hobbs, 2010). [/ BLG A4 08/
Ry — AR ) E WG A B Rk, BRI
AN XN A (1) K J v e LE R

AR SO I Y b BR [ R BRIE AR A

WA 250 A B 23 FRAE U 9 45 T AR T SO0
DUAE B 28 43 HEoR R BE LA SOOI S 1Bl 46 Tl ) 75
SKAGHR . ARG A BT A5 0 T SO0 I SR &
55 I R EOR T BUR s LA RS RS R R
TG T AR AR & R R SR . 78I
AR b, FAHEW T ESD T EMERAMERE
DL K InSAR $2 K 5 I B T Br 45 4 (1) ) S5k Ml 1 o507
WY 2 s s AE - & b, Bk InSAR $
AR B ] 5 2 R 22 4 98 BE R SR TR SR, RHIREL
BRHA A TR BE . H 2 3 Fhas [0 & BB k1 A
o S0 515 T — 40 A R AR BLAT AN AR B
[ AT 2 OO s O, e, 5E InSAR T J 81
WA SEM A . be H EIRE S . LA A RS
ARG RE T, AT LA ORIk — S T ), N A
GO R 22 | 2y L A BRI . BiE
Fae e 5 i 2 SRAER R A5 . TR 1 BRAE Ry 44
WIS EE TR, 2R A SR AR
TG 2T LSO 28 A R e K A AR TR A X
2 1 LI AR IBOK S8 AR RIOR e AR, mT Ly {8 4
VARG 0 B N o JF4E T LR J Sk 44
WSO e AR T B AR P BLE DA A
Fpr—E ) TR SR & ' nT Lok H 2L InSAR
AT B B it —E4b T, 2R & A
B A T DASE A s A7 A0 2 %)) S0

2 BRI 2 5 A O
R

21 BEFER TS mISE

AT A FH B0 (ST 2 O AR MR A ) 1 2 4y
AL, BTy B ) J A T R 1 25k T
Prubek [ 5% IS 28Rk 55 4140 (IERS) $EHERHbTH
SR BTN SOE O AR PR A (hitps ://www. iers. org/
IERS/EN/Publications/TechnicalNotes/TechnicalNotes.
himl [2021-01-06] ). %ISR C % 85
HERIEAR . BEE . MRS | AR ARER )P
VR ) AN X S PR S5 22 PR 3R 1 5200

Pl 1 g A SO FH A ] A i R (A AR 0 Uk
o AR TR R 5 A, AR
[Fi) 2 243 5 0 1 5 1 1) A 5 DAL A5 B, AR ad i
B I E L L I N AR PR T AR AR
BRIEUGMZE . A EE . BARGE (SNRED) Bk
R 1 [ A e A5 S, B T TERS BMSCA H



DL A5 T ) BRI AT SROUE I 14 23 AR R S 2 o AT

2397

WY DAL TE A T A ) g [ A R AL RS LA K
JIEARE A o P BB 5 1AE . = 2% L R
HOWAEZ LIS (FIEPE, 2010):

W, ow, aw, (1)

6" = h —e, + 1 e, + 1,176
nzi 2o g,0¢ g,cos@IA
: ow,
= — ) n
) ,;narr=R

K, JRREG S, o AERLEZI N HK, G
KTABITE R, m KRR r 3R 1 5 5
W IR, r R KRR MO RS 5 2, M KAk
(0 RIGRE, W, o5, g, M2 T 3 9
BIA, e, e,. e, B ERTI BRI . S5
5 T AV B 7 o) 4 LA R B

THE LR TP B K SCS RO KSR
TFEAFH] . 7E SNRET HbBRAS A f [ 7 5 137 7% FE Al
e, A3 AR SRR S AR 3 Rb ek, BT
WL IERS BV AY EESR . (1) B R B T HuER A9
RN A e 1B BB R 5 R % A B AR AN
AT B R AR P i sg s (2) SR H AR B, T

(a) Ty [EMAOH 2 BR3 10
(a) The global distribution of gravity tide

80°N

H A 42 30 4 5 25000 AR 5 14 A5 R AR H6 1 A R ok
b S A 1 E b A R AR (R ) 1 40 e
A BE); (3) RAMMEIETM & A h#Es S5
BR8N, A5 8 R B AW 5 T oA
FHII RG> (Dehant %5, 1999)

__________________

— [ TmnEsAE ]!
fia | Y PRSI E | | 1
I , |
SR | EENBRANEIR | |
S| |
iﬁﬁ B [ SR E | i
g S % ! i 3
s i |7} PERBEE | | fryg

| [ BAL ]!

BT AR Rk i A
Fig. 1  The flow of solid earth tides model

P2 21 2020 4F 10 H 1 H OB A4 g [ 4458 43
ARBCR X A P A 42 26 4% 1 307307, 1T LA
B B b O B8 BV A Ay A BE AR R . I
LR ASE 5 iR X v R € I (=N S NN
ANTE] B B X4y, A 43 A1 L v Y S AR T
WKL 17 1]

$ & A S R RS

\%Q(»Q K S & o S
(b) FEHAEALFE BRI

(b) The global distribution of tidal displacement
/(mm/100 km)

S = N W A W O

S & & 3 & &S
S L INDEPEN\ R )
AN S SN

(o) A OLR B B A Bk o3 A

(¢) The global distribution of tidal displacement gradient

B2 Apf R RS SRR

Fig. 2 Characteristics of global scale solid earth ti

des information



2398 National Remote Sensing Bulletin

ERCGEIR 2023,27(10)

] A T80 43 A7 W (L A5 P A B ) BRETT  BfF
T A — LB A R B A B S AL, T o A A
AEDRT 88 1) DX 33y 55 AL A R #E 24 2500—7000 km
B IRTE G o AR B A1 B A3 A BB B AN, B
KA Z97F 4 mm/100 km—10 mm/100 km (1) 715 [l Fifi B
i) A R AR A, A 3,

10 -

6B /(mm/100 km)
w A [V, e N 0 O

AR R AR AR SN AV
3 20204 (RSB HERU N 901N R

Fig. 3 Time series of maximum gradient of displacement

distribution in 2020 (1-hour sampling)

2.2 EMEEIE N E ki

Xt FREILEE 80°—90° B IX 3k, 51 F1 AR b4k
AN, FEARERRES RS, P e B R bR
4 80° Z [H) o B FH A [B) 4 AR HEAT [ 44 T SO0
W, s B 2 (8] o HER L R AR
AFDGE My T 15 3 () I 35

Gy U ST G : EpA B7 REON TR % N 15 AT B
200—350 pGal, KA Y52 29 4 [EA T Y 1%,
T 1 A 0 DS T 24 O LR 1Y) 10% , B4R A B
] A Y O e 1 SRR RO TR S A, TR BRI ER )
SIS BE R A . T AR WIS, InSAR AR RHL
M TR b B i Z0AH Y T Z i S G 5 S 2 i A

ORI 458, T HE P 0—S0 e, JEK L 1031
R HETT LA R K

A B InSAR W HI v, JE AR AU 32 KR U2
LN, JEASKEREE H, WvikE . MR . WA
3L 7 FH (R I 5 DX PN T4 T 7 % 7 4 1 DXl ) R
ST 8, AW ELZL S, Hit—
M TE T 5 BB [ A T AR (5 ) o A SR A T
AR AR SRR IN X G, D) AR e O 9 L e A5 22
A TE AR B VA R AR A AR Ak, S BRFE S
R A B B B AR AL, & /TR BT L 42
N IR VeSS 2 R VA R A R N
HYEB Y o X T[] o B R AT oK, — T T Ay B2
1 (R) B3 [ A A A A S AL T ) L s RIB AR R

FIRED, O — T B2 s () R (1 B A 08 R
T R RR . WA A AR B L A
7 DL R K R AR AR, 5 G A I A ) 4
AR T DA B R, B AR R 3 B4 e 1R) 43
RE/DTIRFN N R BHR, M InSAR FH AR K EH
WAL A R, BRI T
{0 ) 25 T3 52 A BR AN B 7838 ST 5 248 B H
TWAE AR R, 2 V10T 3 A Az i
A3 L [ A SOOI 5 K
1 BEHr@WNERE

Table 1 The index of macro observation demand for SET

PR GEbllh:s JE A Il
WL 80°S—80°N 80°S—80°N
Z3 (A A3 HER HARYK AR
K T e JEAL
RF i) 43 B3 1 REBHR IPS
IS N/A TR

3 AN B A 1 A SR T 00 H

3.1 HEESH5 InSAR

H DR BB R RE S &
R HLER T ) AR Iz AR R AR B TR A
L (V) BB RT3 B AR G T R S % U B R PR B
o, AN B sFE S LR R 45
D75 ST I BRI S O I A E
YAl DL GRACE DA A, ATILIAE 15—30 K
iR RUBE b ) TR S i AR R AR, 13525 (W) Ay
HEAR N 275 km I, H S35 1R 22 29 4 0.02 mgal
(EKFE, 2015; REEWH %, 2020). InSARFIAR
eI T S & SO . IE R IR AE S R R AR
SRR HL 2 A B A R B AR S o AT oAb B
RIRT A5 2 P A i Z0 A AR AR A T, AR R T
W 4% 80 4R B — e I 2 R IE A, L
Sentinel—1 ISR T35 R ], 8 T MR ASE =X A 0 227y
Vi BE R 400 km, 23 HER AT LLGA E) 20 mx40 m, 6 K
(VT R 2R — Ik (CERBMBIA, 2018).

H A AR 2 3 0o 5 TR B A S A
Yok A A5 5 07 i AR AR B Ry R, T il R
R 25 A HER TR, B OH B A sy
1l B B R AR A . B — AR TR Rl
SRS 100 km 23 (A 73 HER L 1 R RBCR AT ] 43



R

Bl A5 T [0 R [ AT ) SOOI £ 25 B B AR K S £ S A 2399

PR HR B R A — R ks, 2017),
S EN VRN ARNERE CRITH %, 2019;
HAE 4, 2013; 4Bk, 2017), Z5E 7 AR 00
PRAETATRE. DAREPEMEEBSEE ., EhD
2 Gt B 22 58 1 Y 1) 5 3 1 ] DAAT R0 v ) 3
DUPKS B B Bof 2 4 9 foff Lt [ A g SO0 0 T 535
Vo AR S O E AR, G Y 5 — A E ]
RO SR 0 A DU I 85 5 v 43 5 1 i T BRI 5
Hoe, KA. KEYCH . Bk B4R 5 45k
PRSE 4l AT LA S fin s 3 00 i AR
RSy I, AEERIE S| 015 = K488 2 R K 1%
SRR, AR AR R R ST N, ]
D) ik e 5 AL 3E 4T BOE (Montenbruck A1 Gill,
2002; GTDS, 1989), fixfFifgi . H i k& K<
WY A BB, I [ (A 0 5 2 A it b X 1)
R SO IR A 3 DXl i A2 — P i e SEL B

InSAR AR 32 BRI 22717 5 & A0 &5 6 39 B iy
VA A 00 I ) 5 49 . 2 TR T T ) B 2 3
AR PRRRAE 22000 B 220 #6225 15 20 ) 50 85
FE 5 ARSI, JEAZ B EAE 8 mm/100 km—20 mm/
100 km 2 Bl 284k . TnSAR 7 A 0] DL AEKE BE A4 9
R T A A TSR Y 2R, (H IR AR R
JER/N, S EUREL InSAR - & 16 2 B0 00 (1
g2l PN RS 1) A AR TR A RS — B, e DA
AT AR AL o B SR AE T 7 18] W] AE b T2 B
AR, AEJE f T 0 A 1A A {57 0 s ] 35 4 5 e
Pl o A0SR E T BUR PF Rk AT Ao, 0
2318 8 InSAR T B AR IESL, TS BUB
AR R 2, X T A AR 33X oA R %S (]
T HA R SR AR IE R B GE, BF Jr 2U0E LA
A RS IO AR AP TR BLEE ST
B A HES T 5 2 Hoa b B E U7 AR T8 I 22
BIRE S, SR R ] 35 £ 3ok 6 AN R RUBE 11 2 ) 7
T 0 [ AR AL (0 T U BRI T AT RE . A HL
T TR ERIE REOR G — S S
TE, InSAR FEAR S ik iU T =R HC R {0 0t ]
i, ARG RWOEARAE S . NI TR T
AR AR B TR AR BR 3R InSAR - & 194
BEARE,

32 Z=EFESMERN

XS FUA [ 8- 15 1 St o T Jal e 39 £ 2L Y
ARIBE ST, — 7 I 245 B AN 5 B BB R |

PRI R I G H1 B e Y S N7 3 L N
2 HE B S AR AT —, I 5 N B
25N VAR A R AR AR S o IR DR B K
A} R 25 TR 5 W8 A 800 T LLSE i BB S50
BEIRE] (kW AKAKAE, 2001), XA AR
) DR B2 G B FKoR, bk R
BEARE, S8 THIS%E R (GRS) MR, H
VGBI EGE A DAL E TR, A
Ap bR AT DL3E 2o 3¢ [ mE A HE S g (JPL) $R 4L
DE430 23R, ZAIEE T 15501 H1HE
265041 J1 22 H KFHAR N EZRIKM A E . #E
PLROI s BEAR S, 38 3k oy 20 AT LAAR O Bk
TEHLO KBRS % Z (GCRS) FHY=4i% &,

GRS Bhr¥E LB GCRS &% A48, e 20
GRS A bR AL 2] [ PRk i 2% &2 (ITRS) h, If
O R BR B ER IR RIFH B 22 . TaliIfiE
17—~ [ AH S A e % . BTG At 72 4k o
7~ (Ren%, 2017; YeZ%, 2018; SuiZs, 2019):

[ X GCRS Xigs
Yors | = [MIIN][P]LE]| ¥y

LZ cers Z s

r (Ne + h)COSd)GRSCOSlﬂ(;Rs (2)
KXirrs
Yigs | = (Ne + h) oS s SINY ¢

L Z s ((1 - ez)Ne + h)Sind)cRs

Ao, N, 3 oA R A 00 O v (R R AR
Donss Wons TR MBS FE A B L, b Fow
TEMEE, WEFEEME(M] [N P].E]D 3%
AXf kR . ®ah . FEUKAKNEIE, ©
¥ AT LA o TERS $2 41k 1 3b 5K 17 288 (EOP)
(G

o A 0 2 A% 2 R T AR ) L VR R ) A
Wby, HAgm 508 R (ENU) HH,
177 InSAR 23 35 BB 1) 7 2R ICILEL Tl A
T LN B R VA S BB JRER T A T ) o nf L

AR EMA AR E (Wud, 2020):
KNpr Xinu
Yepr | = [R ] Ying
Z gy Zinu (3)
Xpr Xapr
Uyensor = || Yapr || COS O = Yeer |S
Z g A

ﬁtp, XENU\ YENL'\ ZFN[ﬁEU%{jizEéigﬁm\
ST AR A, [RIESHIBEZ LA K



2400

National Remote Sensing Bulletin

ERCGEIR 2023,27(10)

HITERE A I @ WAL Rgn R 5B R m i fM, S
R A SRR AN B A AN R TS A T )RR
INE—ER, R AUR R R[] A A &
RN, DRl HURG HEAT e e B A5 2145 R 45 I 2k
[ 1) A4 07 2

B4R T X 3R 550t — A i R T S
Bk, ma¥y b 2018481 H 1 H . Hh B T A %k
FH Sentinel-1 T2 2 WY FLIE S8, #L3E Wi fh 98.18°,
AL FA 20°—457, BB S 99 min (& 4 TP L&
TN T Gedth—F PRI ) 5 R 2D TR A P 1 A
VEPE N 607, THIEAS S N 23.94°, AN
24 /i (Bruno %5, 2006) ; H & B [E 2 ,
PERE T BRA T, IRA AR 5 4 R A 18.6 41,
INFERI R 27.3 d, TR X HOUE I R, BN S A B
() F2 B2 ORI UR T Bk A 5%, SR RN 24.84 /)
B (Fornaro 2§, 2010),

3.3 InSARFEARHI3FFEEITLE
P B & T LA R K InSAR F2 AR ig

80°N
40°N
0° :
40°S °‘-‘
80°5 = = =
@Q\W@& @o$ N @D‘O O’Qo‘o &

(a) RBLE DR A
(a) Low orbit satellite platform

22l I e o AR R [R) 25 B0 3E TR P =
3.6 Tkm, 3 BAEM LR R2ER; HIETFE15
T8 5 B 24 38 U7 km, AN 2° UL ST A F T L) 56
AR, SAR RGUBARAFAE ST A IR 2K
A AR R 23 4 BRI 5 1) A e R A e, Al
FoHA5 W L R ARG, P n = e 3 000 R i A AL )
PLE B RN S REA B X, SEBR A a] UL 5 2N —
2 (Guo 55, 2014) . ¥ A G A B € 78 10°—
66°, ST 3FPF- G 9 BE AT X sk, 2

WK s s

80°N o ' | NI
p e .
' L SE A
40°N v g
IIIIIII.IIIE;"IIIIFIIII
00 b ssssinssnsennesadensessnsnsnnsaien \ .........................................
AN L
Y |
40°s : fcnrly b
" \-—' \
80°S 2 : .
180°W 120°W 60°W  0°  60°E  120°E  180°E
=== GeoSAR -~ -Ii]1A = = HHESAR

K4 3FFEER2E T SBLEXT L
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Fig. 5 Instantaneous observable area of three platforms
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Fig. 6 Simulation of tidal deformation phase obtained by three platforms
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Comprehensive analysis of wide—area observation development for solid
earth tides by space technology
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Abstract: The observation and research for solid earth tides (SETs), which have always been the focus of earth science, can provide an

important basis for understanding the structure of the earth’s interior. However, unavoidable limitations exist when observations are operated

to capture the global-scale SET information only with ground instruments. At present, the distribution of ground stations is sparse and

uneven. Moreover, the observations of different stations are affected by the local environment. Thus, achieving large-scale, time-consistent,

and space-continuous SET observation is difficult. SET observation must rely on the development of space technology. In this study, the

temporal and spatial distribution characteristics of the SET are obtained using the theoretical model. This model considers the earth’ s
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ellipticity, rotation, inelasticity of the mantle, nonhydrostatic equilibrium, and lateral inhomogeneity. Combined with the lunar ephemeris,
the space - time coordinate system and the influence factors, such as precession, polar shift, nutation, and lunar libration, are considered.
After the optimization of the model accuracy and efficiency, the theoretical model of the millimeter accuracy is obtained. Based on these
characteristics, the macroscopic observation potential of space technology is discussed. It mainly includes the wide-area displacement
monitoring ability by combining InSAR technology and ranging technologies, such as GNSS, VLBI, and SLR. The time-varying gravity
acquisition ability solved from the gravity satellite data is also included. According to the requirements of InSAR technology on time
baseline and swath width, three kinds of platforms, namely, low Earth orbit satellite, inclined geosynchronous satellite, and moon-based
platform, are simulated. The advantages and disadvantages of various platforms are also analyzed. Results showed that the network of new
gravity satellites and the new conceptual platform of remote sensing have the macro-observation potential for SETs. Compared with inclined
geosynchronous satellite orbit, the moon-based platform can easily design the SAR system. The moon-based SAR has long service life and
small orbit error. Given the change in declination, the moon-based platform can realize global continuous angle observation. It can also
extract high-precision horizontal displacement from the deformation in line of sight. The multiangle observation area of the inclined
geosynchronous satellite orbit is only one-third of that of the moon-based platform. Moreover, the land area corresponding to the ascending
and descending nodes for inclined geosynchronous satellites has an inherent blind area. As the main force source of SETs, the moon can be
used to separate the coupled solar and lunar tides. Given the observation effect and platform characteristics, the moon-based platform can
become the best platform for earth tide observation if a series of key problems related to lunar landing, such as energy supply, temperature
control, data transmission, material transportation, and dust environment, are solved. Given the cooperation of multiple platforms, the macro-
observation of the earth tide in most areas can be realized with a temporal resolution lower than 1 day. Moreover, space technology
development can supplement the spatial decorrelation period of the moon-based platform and realize complementary advantages.

Key words: solid earth tides, space technology, orbit ephemeris, wide-area observation, earth science
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