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Abstract: Antarctica, Arctic and Qinghai Tibet Plateau are known as the three poles of the earth. The " tri-polar"
regions, which are undergoing great changes, are not only the key areas affecting the study of global climate
change, but also the important strategic special areas to protect national security interests. Compared with other
polar satellites, it has obvious advantages in obtaining high-precision 3D earth surface information. In order to
meet the needs of remote sensing observation and research in the "tri-polar” region under the new situation, based
on the laser altimetry satellite, the status of the existing laser altimetry satellites in polar observation was
summarized. The observation requirements in polar region were analyzed, and the observable elements of laser
altimetry satellite in polar region were discussed. Moreover, the development of laser altimetry satellite for polar
observation in China was proposed, the preliminary ideas and prospects for the future construction of polar remote
sensing satellite observation system were discussed.

Key words: tri-polar observation;  laser altimetry satellite;  elevation measurement;  change monitoring;

GF-7 satellite

Wks B E3:2020-06-12;  1&7T HHEA:2020-09-13

EEWE: F 5 E s A T s E PRRH T GV H 5L T (2016 YFE0205300); Bl H A= 5E4r (41971425)

YEZ BN /N (1981-), 2o, BIRFFE 5L, 2R FARBEUR TLA MU S5 5 A WF5Y . Email: gaoxm@lasac.cn

BIRERE:ZEEIT (1984-), 59, RIBESE 5, 18, 2 AR TR O e e A B0, T2 328 K W R 8 WAl S5 5 TR A9

Email: ligy lasac@foxmail.com

20200233-1



b Sk A2
% 114 www.irla.cn % 49 %

0 SHEENERTEERGMASE R LS T IO 5 TR S L B
FRORE FE 85 . T2 (A9 B . T K 0 ) R i

R 1% e R
Rt JEBERIAREE VS BN ACRIO R R oy o w0 s (a5 M W T8 53

KR HER I 87 < AR 2 R Mk
VUL IR AR S A e 1 BRRIVR R RN E R
R, SRR TRE HAVRER, | e Ems A
BAERVEUR . REURIT K I 70 SR 4 4 I B, 0 36 T P
IR IR IR S EATARPRIDACNR gy ) 0 1 o 22 MO MO, 0
o WAL RIS TR IRTGBOPR I AT MG sy 10 10 5 4 AR O T 3 SO 5 4
AV B 3 o R ASp e =A% 2 A BRI AR % B M TR B A (R B B B PSS AR I 1 TR G B A L
X N ER A M R G 2 B2 A B AE LA X, )2 WG £ B A E A R R AR 5 0
SO A RS e 5 BRI AR AR ) S X RNURR X, HoAE 4 SOOI AR R R 32 L A AE 2RO 25 2 by
SRUERERUK IR ACHRAT A AR o PR, "= o Bl ek (00 i 0K R I 7 1
BFTESE IR AR G 2 P AR & O B ARRMIRT e a3 40 D, 348 Rl W K 5 300 it S UK JSEBE L 1|
PR AL LA S U M g s BN AMRREGCIE o gy )y i 4 00 L0, K S i 1 O TR
TEVPIFIF e = R sl 5 U0 S A DX R 4R . AR S A LAt
A b 4 A b PR, B RRR IR 1 B AR IR, NS 2 WL f s - B
DUBEIE, DU, AR5 26, AR T l, K 12 sseiilss T2 4R b SO Lk
17 —MERKMERE. A TREBRNAWR LR, 4 3 F 2003 4F KT & 5T R TS — 6 b
B 0 5 S AR T AR L, BB T AT ORI RS T ICESatGLAS, 7 k)1 i vk 0 7 B
B AN 2 A B A AR A PR BRI, TR AR . Bk e A s B . b W
b7 A T U R R AR, TR R IR 4R A7 T S T RN B ARSE, Z2J5 T 2018 4F
i, AR, KTTRL, 2R, FIIRE IS0 9 3 SURI & S T R 6 T H BRI 1 B Y 1CESat-
P, RZHIBE . N RRIE BHFEEFEZMOR 2 TR, IR 12 RIS TR T ZldoRit
B, AR O BTSRRI b % R TR B . WO 5 R SR 2Bk A B 408 /12 7 GEDI
TERCHL BT, Bk W B R T TR 7K MO B B A 3 1 %

®1 BRI EEHLNERHETEZEAERS AR

Tab.1 Main technical indicators and uses of major laser height measurement loads at home and abroad

Beam  Footprint Footprint Polar observation

number diameter/m spacing/m capability Main applications

Satellite name Launch time Collecting method

Polar change monitoring, terrain and

ICESat-1 2003 Full wave-form 1 70 170 Within 86°
forest height measurement, etc
Polar change monitoring, terrain and
ICESat-2 2018 Single photon 6 10 0.7 Within 88°
forest height measurement, etc
GEDI 2018 Full wave-form 4 25 60 Within 51.6° Forest biomass estimation
High precision measurement of
LIST 2025 Single photon 1 000 5 0.7 /
surface elevation
2Y3-02 2016 Full wave-form 1 75 3600 Within 83° Laser altimetry experimental load
GF-7 2019 Full wave-form 2 <30 2 400 Within 83° Elevation control point acquisition
Forest carbon storage monitoring,
Landcarbon monitor 2021 Full wave-form 5 25-30 200 /

elevation control point acquisition
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