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Table 2 The corresponding relationship of different

horizontal accuracy indexes

RMSE X/Y(1a) CE90 CE95

RMSE X/Y (10) 1 2.146 2.448

CE90 0.466 1 1.141
CE95 0.408 0.877 1

x3 BREBEERINMXR
Table 3 The corresponding relationship of different

elevation accuracy indexes

RMSE (1o) LE90 LE9S

RMSE (1o) 1 1.645 1.960

LE90 0.608 1 1.191
LE9S 0.510 0.839 1
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A T AL M B TR A A R 5 oo,
AakR . BOEE B ARG IR S BEIHE RS, Dy
i P 38 2o 12 00 B DR AR A R X A
AR R o Horhr 2 o T S A DCRRURT R il
3SR 329 NN e N o 8 A L I 7
HCHE K RRAE BEAT K SCEEARE . IR 4 FF 3 T AL TR
s B LA AR S A OE

GMTED2010 = &y () 46 %F = R G 8 1 5 NGA
PEALAY B OG2E ST AR MR U 42 BR 160 745 i A
R AR 09 23 ] LU AR AT s A, b s iy
5 AR AG BE LE9O T 10 m, XF % RMSE 24 6 m,
WL 5P S A L, GMTED2010 7K [f] 43 3 2% 7
mn I 9 45 X6 5 FE RMSE 4138 6 ff 7R (Danielson Fl



JEHTOH A% 2RI E R A 173

Gesch, 2011). A+ EE A M PER , GTOPO30
BHE ) RMSE B & K, DL 7.5" 43 #F % GMTED
2010 “F-X = A2 7= 5 o B, 45 A % GTOPO30 %L

ANDHFSEH R GMTED2010 i 9547 7 AHE PR A
(Athmania fil Achour, 2014; Carabajal & 2011),
HZER S FIRGEISFEAR —5, HAEH o X Bl
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Table 5 The data sources of GMTED2010

sk i TR 5 EL/ % PR KA EER S
SRTM DTED2 69.92 1" WGS84 EGM96
Antarctica satellite radar and laser altimeter DEM 13.80 1 Km WGS84 WGS84
DTED1 8.71 3" WGS84 MSL
CDED3 2.26 3" NAD83 CVGD28
CDED1 2.24 0.75" NADS83 CVGD28
Greenland satellite radar altimeter DEM 1.79 1 Km WGS84 WGS84
NED-Alaska 1.01 2" NAD83 NGVD29
SPOT 5 Reference3D 0.16 15" WGS84 EGM96
GTOPO30 0.09 30" WGS84 MSL
NED 0.01 1" NADS83 NAVD88
GEODATA 9 second DEM version 2 0.0004 9" GDA9%4 AHD
#6 GMTED2010 7= @5 2009-06-28, NASA Il METI % 1 T ASTER

Table 6 Product accuracy of GMTED2010
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26—30 29—32 25—42
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XA 7 T B 35 83°S—83°N i [l N BT A il b IX 85K 114
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XF DSM E 4l A 77 O, SE B T2 — WU GDEM 240
TR KBS, € HBCA IR /N VRS T
GDEM v1 By ERfbE, HA iR 4 X v Rk B LE9S 24
20 m (Tachikawa %5, 2011), 7K F & v & B
CE95 27430 m; £ 5% & B LA A v 26 b IX 7
AL BTG K K — a2 1 Dh i 4 )
(Hirt &, 2010; Nikolakopoulos & 2006) , I
HRE SRS BHIE R

2011-10, NASA F1 METI 7£ GDEM v1 i) %5 i
BT 26 TG ST ARG B, AR IR R A
T ASTER GDEM v2., % GDEM v1, HAe% w7GR .
25 (6] 43 HE 2R K A IS Ach RS 6 155 45 Tl T A
SHETE. [ GDEM vl —Ff, 138 HEEA KU/
TEAR () GDEM v2 (1) 4 X i 2 A% FE LE9S 294 17 m,
X W RMSE #J 4 8.7 m (Tachikawa 2§, 2011) ,
Rexer %5 A\ XK FE X I 1Y GDEM v2 54 247 1T
HUMIGTE, HORS BRI S LRAI E AR
—%(, RMSE#)}8.5m (Rexer fll Hirt, 2014),

2019-08-05, NASA il METI 3t [6] & #ii T
ASTER GDEM v3, fE GDEM v2 Ay5ERl [, SHg
T 36 T Ea e AR B, B T E AR
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B2 XL KEVEE %, GDEM v3 Bl 75 A
BB EIEE . RS E A BRI [,
WRAT T —AH 2Bk E s 7 i . ASTWBD, i
U N1 | D5/ S NG NP I 1 7 B
B—1 ASTER GDEM U4 #5523 75 X 1 ) 7K A4 850 40 o
ASTWBD /& H A 34 BE 5 7 35 4 BR 1% ol — 7K fA
3.6 AW3D30

BT 62 E ST R R N R T Bk U 4 Bk
Bepm R i, BT LR EE K ASTER GDEM 4t
AT ALOS—1 At () 5 A7 T8k B2 R4 HE e i 4 Bk
A DSM &4z 7 i AW3D .

ALOS-1/E R H A R WL T35 3R i) B4
B4y, 2006-01 & 5, 2011-05 JAXA H 4 T A
FRawAGs, LA 3 FhiE B RS . Ao S A E]
2 JE 4% PRISM ., 5 AL 0] UL 5% AT 21 41 4% 59 31
AVNIR-2, AHFERY L3 B & B AL A% B 5 PALSAR
(Osawa, 2004). 3£ iR PRISM 4 &8s R E M
2.5 m A3 HEAR Y 300 T3 RG2S SR B . JAXA
A PR Y 7 35 82°S—82°N IX I I Bl A 174> B R 1 4
BR DSM 7= iy AW3D30, JFf1a] @Bk P 3% P~
A (Courty %, 2019) . AW3D30 /K- 3 i i
275 GRS80 Ak bR & . T L AL E T 225 EGM96 K ith
JKUEHT (Caglar5%, 2018),

2016-05, JAXA IEX &AW T4 —hi 30 m 43 9
YA Bk AL 5 AW3D30 v1.0, H 3 i X
NTT DATA Fl RESTEC & (7] & Aii () 5 m 43 ¢ 2 (1) 7
b Ak 4Bk DSM £ 45 AW3D 7= i 2547 B R RE AR .
AW3D A2 EKEE —1 5 m 73 HEER Y 42K DSM 7™ i,
A XA AT HE 0.5 m. 1 m. 2m. 2.5 mSEH 545
P DSM Bl 7= i o DA R BE T AN TR
AW3D30 v1.0 A3 45 2R H 24 {8 A1 (8 J R A AR HLAY
PSP b (Tadono %5, 2016) . i i 42 Bk 5 [ A
5121 MG A S0 AW3D30 v1.0 AR BEPEAL , H
Y Nf B PR RMSE 9 0 44 m, Wit E H5m
(Tadono 5%, 2016) , 7EAH [A] 43 ¥ #& 1) 4> 3k DSM/
DEM £54 7™ i A T 8558 7K -

2017-03, JAXA KA T #hFehit AW3D30 v1.1,
F 2L oF DSF 7742 H 2 A 1 DEM %4 X 60°S—
60°NWH N = . FHREAENSHFITIHRE
(Product Description, 2018),

2018-04, JAXA & A 1 el hit AW3D30 v2.1,

LR A B A 28 R AW3D PR, AT I
i 2 0E Tk [ ICESat 2 7% 4 X #8122, IFH
TR ) 72 A5 7 248 1E DR B AR 45 iR
2, iz LA ) DEM 405 X 60°S—60°N i il 4
= E5AGR R BOKFRA R R AT TR, T8
T HAR MR LB, BT AW3D30 v1.1 ¥{ER
FERT AP ECRFE ™ S B 22 R K, AW3D30
V2 A ERAE Tl S R AR AR U 7 A (Product
Description, 2018) .

2019-04, JAXA KA ¥ 4MFERR AW3D30 v2.2,
iz F BV AT 19 DEM 030 X5 60°N LLJb 3t X R 47 T %%
b ge, [FIBFAREL 52 K T = THAR R KoK FIIL T
BEWHFT . TR L EH (Product Description,
2020)

3.7 TanDEM-X DEM

AH EL B ST AR I £, FE T InSAR HE R
() o B R T AR 2 2 %5 WA % 4 R 451 T 4
HAE B Fi D 240 T 3T InSAR
FAR— ki 2Bk B = RE 7= SRTM. SR 1T, Bl
JE S A REUT R AR SR AR B, SRTM 5
ZAH LA S TE ), T2 DLR A1 EADS Astrium &
Y, 7E20104Ef3 30 T TanDEM-X T H , &5 T )
SAR T-#5 £: A= il 4 BREICT i AR A B A

TanDEM-X L& % 5} F 2010-06, 5 TerraSAR-X
PRGN AT, LIMEDE, SAR T, Kbk
Bf ] G AR T, 4R HE SR B Y Bk T S R
i : TanDEM-X DEM (Krieger %, 2007) . 5
SRTM j™= i AH ], AR T & AR bl . Rl
S AE MR MY 0 S AR S, AR JE T DSM 2
P o TerraSAR=X/TanDEM-X T 2014 4F4E JiE 58 i
T AR R A PN Y BB R AT S, Ho T
A BT XS A DR B, BAE LM YA
MEHL X Z /D PURE TG (Tridon %5, 2013). 2016-09
ST AR E AR AL, R kA T S Ak
B 0.4" 53 BRI FRUE ™ b (Zink 5, 2017)
FH G A DL AR 1Y) 42 BR v AR EHE 7 A, TanDEM-X
DEM J& 15 1~ LA Gt — A B2 A0 TG 8] By =X 3k i 4k
ST R

B, JET LRARHE S, 38 T (R A
(716 SOIRBUT 17 2 3" 3 B3R 1) 4 3R TanDEM-X
DEM 7 i, JFf 3743 3157 il [n] 4 3K FH P 4o 2 5 F
Jif . TanDEM-X DEM LA WGS84-G1150 Ak bR £ A 7K
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SHRAES T AR L) H WGS84-G 1150 M BR 1] M T
HIEMESE (Wessel, 2018),

TanDEM-X DEM {9 45 X %€ 1 K5 £ CE90 Ay
10 m, Z6%) 2 RS LE9O S 10 m, /N T 20%
FAFDGT i R BE ARG e R B2 AR T 0.4 73 HF R
PR 1 B 3 R R PR E o) LE90 A2 m, K
T 20% 0} 4 m (Wessel, 2018). DLR fifi J 4> 5k

VT 1.5 T J7 > ICESat f5 %F TanDEM-X DEM 3#E47 52 bR
FT e vEAl, AR 4% = RS B2 LE90 2924 3.5 m;
BRVK . BRME 35 X DL S Vb Eah L4 Xk v R A
LE90iA %] T 0.88 m (Rizzoli Z, 2017; Wecklich
a5 2017),

MR b SCHr iR, B B A 5 9% A T ) 4
BREUT SRR AN 7 R .

KT 2HHFEEFARETESH

Table 7 Global digital elevation products and the main parameters

. A%} R
o . \ " FE I R IR MEH — o )
FEMAER RATEHE SyEER bk N TR FARFB T #R Mk
(DSM/DTM) e Heife B i /m
Ei=L7n
90°S—90°N B &
ETOPO1 2008 1" DSM WGS84 MSL PRI i . URLI
180°W—180°E . (16 R )
90°S—90°N el A
GTOPO30 1996 30" DTM WGS84 MSL  RMSE 70 . URL2
180°W—180°E (8 Firgkdia 5 )
v1:2003 1, B
56°S—60°N FrFR: 16 v1/v2:URL3
SRTM v2:2006 3", DSM WGS84  EGM96  LE9O -~ InSAR
180°W—180°E SPF 9 v3:URL4
v3:2013 30"
7.5", 7.5":26—30 B
90°S—84°N Hlm A
GMTED2010 2010 15", DSM WGS84  EGM96 RMSE 157:29—32 . URL2
180°W—180°E (11 R
30" 30":25—42
v1:2009 o )
83°S—83°N v1:20 FeFSr KR v2:URLS
ASTER GDEM ~ v2:2011 Iy DSM WGS84  EGM96  LE95 )
3,201 180°W—180°E v2:17 - v3:URL6
vo:
v1.0:2016
v1.1:2017 82°S—82°N BRFR:5 DU RV LN 5
AW3D30 Iy DSM GRS80  EGM96 RMSE B ) URL7
v2.1:2018 180°W—180°F SiPr:4.4 -
v2.2:2019
90°S—90°N  WGS84— WGS84— FRFR:10
TanDEM-X DEM 2016 3" DSM LE90 InSAR URLS

180°W—180°E

G150  Gl1150 S2BR:3.5

¥ : URLI: http://maps.ngdc.noaa.gov/viewers/wes—client/
URL2: http://earthexplorer.usgs.gov/

URL3: https://dds.cr.usgs.gov/srtm/ ¥, http://www2.jpl.nasa.gov/srtm/

URL4: https://search.earthdata.nasa.gov/search? q=C1000000240-LPDAAC_ECS 5¥ https://Ipdaac.usgs.gov/products/srtmgl 1v003/

URLS: http://reverb.echo.nasa.gov/reverb/#utf8=%E2%9C%93&spatial_map=satellite&spatial_type=rectangle
URLG6: https://search.earthdata.nasa.gov/search/granules? p=C1575726572-LPDAAC_ECS&fi=ASTER

URL7: https://www.eorc.jaxa.jp/ALOS/en/aw3d30/data/index.htm

URLS: https://download.geoservice.dlr.de/TDM90/files/

4 EERET ERE RS AT

R TS EOUE A L a3 AT AN T 4 RO T e
A AR, DT 7 B D% A A KR T —
Ly kA 61 108 47 R ) S 1 X BT, IR g — =
A R 7K S 56 o B o M R I R i A AT . IS
X I A PR 4075 BBl 37.17°N—37.43°N ., 106.15°E—
106.41°F, EfREHEZ0 1250—2650 mo LA 435

K H R0 17 S 3743 HE 00 o R B 7 b 2 AT %)
Ho, (e & R AN R A0 75 2R e B Al B R
4.1 153 PRI

JEL U BT i AR R S 174 R 7 A R
SRTM. ASTER GDEM } AW3D30, X%k i 347
B LA M 3R BT A B, IR FH Global Mapper #£17
M I A AL B R E] 7= (R T He an i 1 s
3R PR oo I Y e s i i 265k . H
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38 3 X ZEAE AR IC DX I Y Al Ot He T A& PR, TE M
B 5 40 {5 BB R [, AW3D30 M ASTER
GDEM g F- & T SRTM, #X1fii ASTER GDEM f#7%

(a) AW3D30( I*)vs ASTER GDEM(F)
(a) AW3D30 (up) vs ASTER GDEM (down)

K1 SRTM.ASTER GDEM,AW3D30 1"/} B35 il L
Fig.1 Comparison of 1” resolution product for SRTM, ASTER GDEM and AW3D30

1 F SRTM & 2003 4 () 554k 7= i, BAR e 42
AW R BT, F R 32 B R A O R SRR s
TP, FF AR X R EEEIEE T o, R AR
ASTER GDEM 2 AW3D30 ifii 75 , k= — & A S i
. ASTER GDEM i HUR B4 U5 e SR 8508, HAE
Fro B BT J5 My X A7 76 B 5 1) 0RO, , — o AR
HERE T B HIE G R . AW3D30 ZRE FdE R
WA, B 1753 B 30 v R A00A I 2 o 4
I BT e R R FH Y R A Y O SRHR,
DAL AT BE 4 R RSB R (0 I B, (HE RN 5 22
T AU o AR AT SCHT IR 1 7= S AR RS B, K
Hg— 2 LEOO NS FE bR T 48 5% i AR B2 L
F 8N, H AW3D30 77 5ok B 2 = & b i
RO

x8 @I HIEREE LEIO XL

Table 8 Comparison of absolute elevation accuracy LE90

ASTER TanDEM-X
GTOPO30 SRTM GMTED2010 AW3D30
GDEM DEM
LE9O/m 115.13 9 41.12—67.43 14.27 7.24 35

it — 2o = Z R 28 5, X R
FEiEAT 250 (AH) KRB, Jf R FR/ME . R
B HPE . R ME R AR 22 18 bR E AT PR AT
BeAh, B 5E SCT R ZEAE X ], R 22 o A i
TEML I L BT SE 00, SRR 9 Fro . Xt

(b) SRTM(_I- )vs AW3D30( )
(b) SRTM (up) vs AW3D30 (down)

W R RORE 8 R, R AR S I X, — 4t 2
Y R A0 ORI N BT e, ME LA Bt R
BHE R

(¢) ASTER GDEM( I )vs SRTM(F)
(¢) ASTER GDEM (up) vs SRTM (down)

FEEh AR AT LA L, AW3D30 5 SRTM 72 i
SR/, HEMEBEICN I m, H295% 12
fi/NT 10 m; M, ASTER GDEM 5 i H 4 7= i
AERENZESR, HEBEEE/NT 10 m LY
60% /-7 -
4.2 D EREEITLE

R 171 4 BRI R m AR A, R
LG 3" e S, AR H R R R A
3" PEA A . SRTM3 v2., TanDEM-X DEM J [%
KFE 2 7] 4543 BER 19 ASTER GDEM, AW3D30 3
FFXF LG AT, AN []™ ft [) P % L 1] 2 e

6] 1753 W R P SR b, 3743 H SR B A7 A5 W
WA G . N 3740 HE R B BT v AR R
FARESYHT, AW3D30 M2 ASTER GDEM 7E 14 A% 45 1
WA E B R AR &, BT SRTM3 v2 J¢
TanDEM-X DEM %3, 1 TanDEM-X DEM %45 4%
A V-3, ASTER GDEM BUR: S AT 143 B i
MO PE B s2 i Pk B F, TanDEM-X DEM Fl
AW3D30 R BB, I HL 2 A0 04 5 3% ™ i
A — AL A AR PE RS DU i A R R
FHE RAE 7 2RI, TR 8 BT R 1 48— K 14 4
B 0 AR AE 20 M, TanDEM-X DEM %40 45 2
B AT H A6, ASTER GDEM K4 K i AH
X 2%
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Table 9 Differences between different global digital elevation products

AH/m AH 53451/ %
FoME RKME e SFEE P22 IAHI<KI0 m 10 m<IAHI<20 m |AHI>20 m
AW3D30-ASTER GDEM -45 60 8 7.1805 8.3892 57.6 375 491
AW3D30-SRTM -31 46 1 1.0940 42434 94.88 4.88 0.23
SRTM-ASTER GDEM -49 62 6 6.0865 7.9796 63.62 33.09 3.29

S S . £
(a) TanDEM-X DEM( | )vs (b) ASTER GDEM( | )vs (¢) SRTM( I )vs
AW3D30(F) TanDEM-X DEM( ) TanDEM-X DEM( )
(a) TanDEM-X DEM (up)vs (b) ASTER GDEM (up)vs (¢) SRTM (up)vs
AW3D30 (down) TanDEM-X DEM (down) TanDEM-X DEM (down)

S
_ S

(d) AW3D30( I~ )vs ASTER GDEM( ) (e) AW3D30( [)vs SRTM(T) (f) ASTER GDEM(_I-)vs SRTM(F)
(d) AW3D30 (up) vs ASTER GDEM (down) (e) AW3D30 (up) vs SRTM (down) (f) ASTER GDEM (up) vs SRTM (down)

Fl2  SRTM.ASTER GDEM,AW3D30 TanDEM-X DEM 3"3 85> il % [¥
Fig.2 Comparison of 3" resolution product for SRTM, ASTER GDEM, AW3D30 and TanDEM-X DEM

[FIAE, P HAFEE = 5 — 2 WGS84 /K- 2EAriE2EAN2.35 m, H 25 {HIE 100% /T 10 m;
FEUE N LA WGCSBA Bk 2y HEET , 7 HkZERB/N1Y R TanDEM-X DEM 5 AW3D30
JR& e R A S 2 [ 22 e, ORI 48 i, AW3D30 5 SRTM 7= i, H i 25 b5 22 43 51| 24
PR BTSSR AN 10 iR o XF b e Rl R R 3R H}3.49m, 456 m, H/NF10 mmFEZ(EEE S
TanDEM-X DEM 5 SRTM 7= 5 i #2 22 S e/, #93% L I+ ; ASTER GDEM 5 H. 4y B B8 7= i
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H2ZERABER, MEREZET75m. NES
JIT 7 P BRFRRG BE 43 B, A TR Bl i 7= o =2 T8) 1) 22
FERAYS ko Hr—2, M TanDEM-X DEM 5

SRTM j** fit 2 5 fie /N SRR 3 AT A1 45 TR T 17 AH
Al E AR T B I DEM .

10 FTRABFSEFRZEANER

Table 10 Differences between different global digital elevation products

AH/m AH 53 471%
f/MA HRME il EHME kRfEZE IAHIKIOm  10m<IAHIK20 m  IAHI>20 m

TanDEM-X DEM-AW3D30 -29.0825  34.4396  -2.3721  -2.4768  3.4931 96.45 3.40 0.15
TanDEM-X DEM-ASTER GDEM ~ -43.3430  56.5437 5.3371 50422 7.7480 72.36 24.77 2.87

TanDEM-X DEM-SRTM -159539 26,7006  -1.2795  -1.0494  2.3509 99.71 0.29 0
AW3D30-ASTER GDEM -52 64 8 7.5209  8.7900 55.81 37.98 6.20
AW3D30-SRTM -30 34 1 14273 4.5563 93.53 6.10 0.37
SRTM-ASTER GDEM -43 55 6 6.0396  7.7890 64.30 32.69 3.02

e LA BT v R 0 43 R A X AR
FEGE— 2 [F]— 4 PR, 3 b A5 240775 (5 5
P T AR, R DA LA AT Y R RN e R B
W22 5, YN AR o B m AR AR i, ATk
TR R B T, P s R 1 A B T
EAEAF T AT, GTOPO30 J2 i3k Be R 7 i v il
— B KR b T R 0 DTM B8, HAY Y 055 i
FEH = FE A DSM B

5 45 iE

AR AR A 45 100 H B 57 6 4 BR AT i R
iR KRR BR K, RERAA TR
FH R B30 v R 7 i IS 0 R o AR B i R A 4R
B, FRE T LR E FH BRE BE 8 bR 22 18] 0 25 40 56
F; BRSO L MHCE RIS .
RS BT R S A B R, TR IEGAR T H AR
I H 2 JF # 2% (9 ETOPO. GTOPO30. SRTM,
GMTED2010, ASTER GDEM. AW3D30 K TanDEM-X
DEM 23K ALEF m e ™ b s & Ja LT 2 Ik AR
XS s — R Ll kA B, e M R R E Y
TGS TANF i Z MR 22 5, DME TR
] FH P AR R A N SR B A1 B ™ i

i o S KT M UL 4 AR AN W R, AR
R A R AR AR AR B 2 2T N 4k
B 28 DI 0 114 42 3R K T AR AR AR AT 52 32 25 40 i 31 3%
T 22 S 0 /0N T R DX e A G B RS, R
B NE eI . B RIEAE R SR
SR BT R B AT LSRR B
el Rt R, #RS LR TRR

T KB R BB S E R R 2SS, 55,
SERAC P AR SR, ol o T A B 1 AR 1L
E [ AR TIRA2ERIE . mdbR R 2ERAEY
Rl ] 1, A= BROKAE IR ) B 55 45 R BRI =
550K B R TT G B b B JEHE 42 A AL 50 RN B T
TR ] Y 32T BT R A AR R T )
K o

ZEF =501, 2EZE, SmaLtSIEE
I RS, PEGMERE I E 21 S TR
12107, BRIGZAN, war-L-5 38 20 1 1 ] B
TR B R D O B ey, T Ry A
R, P E R O AT S5 R R — 5 SAR
TAE (Li%, 2020; Jin%E, 2019) 1 RBf & 5,
T G R A A 1 DANS: RIS b ] A s R e
o o A AU, FRR 2 B 2 WL IX K WA
RIEA—B . KEA -, A —80 8,
Shy Hp I ) A ERBC v AR A AR EUBE R R AT
HAR LR
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Review on global digital elevation products
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Abstract: Digital elevation products are the digital expression of terrain and elevation information, which has been widely utilized in the

fields of climate, meteorology, topography, geological disasters, soil, and hydrology. Meanwhile, the development of information and
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digitalization all over the world and the research of major global issues have emphasized the increasingly becoming important role of high-
precision and -resolution global digital elevation products. Therefore, the public free digital elevation products are comprehensively
described and analyzed in this study to facilitate different users to select appropriate data products depending on their personal requirements.

This study first discusses the different measurement indexes of digital elevation products’ accuracy. Moreover, the equivalence
relationship between the common measurement indexes is derived to compare and analyze different digital elevation products. The global
elevation data acquisition modes are explored first. The main properties and characteristics of ETOPO, GTOPO30, GMTED2010, ASTER
GDEM, AW3D30, SRTM, and TanDEM-X DEM global data products are introduced in detail through the initial data fusion and the
subsequent global mapping based on optical stereo photogrammetry and interferometric synthetic aperture radar techniques. The
development history of different products is also briefly described. The parameters and elevation accuracy among the aforementioned digital
elevation products are then summarized and comparatively analyzed. The results are shown in Table 7 and 8, respectively.

On this basis, the different data products under 1” and 3" resolution for a mountain located in Wuzhong City, Ningxia Hui Autonomous
Region are analyzed in detail by means of qualitative and quantitative comparison. The visual analysis shows that the AW3D30 and ASTER
DEM products exhibit the relatively rich landform detail features, and they are both superior to the SRTM and TanDEM-X DEM elevation
products. However, the particle effects obviously appear in the ASTER GDEM products, and the precision of these products is low. Among
these products, the TanDEM-X DEM products are relatively smooth because they are derived by resampling the high- resolution products. In
terms of elevation accuracy, TanDEM-X DEM products have the highest accuracy and are followed by AW3D30 and SRTM products. These
products are greatly superior to the global digital elevation products obtained by multi-source data fusion. The quantitative difference
analysis results of different products are consistent with the conclusion mentioned above.

In general, adopting the advanced satellite remote sensing technology to obtain elevation data with uniform data source, quality, and
precision will be the development trend of global digital elevation products. Furthermore, the application field of digital elevation products
with high precision and resolution obtained by advanced techniques will be expanded from the initial change research of global large area to
the application research related to elevation of urban and even local small area. Therefore, domestic digital elevation products, which can be
controlled independently, are urgently demanded. Meanwhile, the popular domestic LuTan-1 SAR satellite with the interference as main task
will soon be launched, and it will provide a good technical foundation for the production and acquisition of domestic global digital elevation
products.

Key words: global digital elevation product, optical stereo photogrammetry, InSAR, digital elevation product’s accuracy
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