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Tab.1 Comparisons of the concept and definition of Information Geography,

Geographic Information Science (GIScience), and Remote Sensing (RS) and GIScience
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Fig. 1 The disciplinary structure of information geography
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Fig. 2 The integration of remote sensing and geographic science
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Fig. 3 Developments history and key achievements of geographic information science in the past 20 years

3.1 MIEERAE

KR e M B8 SR} 22 i SRS 5 ik, TR AT S 18 JEAE Hb R 27 4% S Sk 11y
NEFH, R bb B R 2, R TR b R S A B nT A R H AR IR 55 fiE
TSR iE A LEE | HERFRZ RGAR | HUBRHE 7 vk DL g B S S R R 2 R G R
H ALY, 25 A D M R 2 TP AR R B B B . R A RN L S A 3 — KR M
L, M Sl b PRk ) EE RGN A
3.2 IBEERE

FIRME ERAR, i zs [ m . Rk, ot BIL. foml . fefkorik, & A
SR ZS |] . NSOt &S [ At BE BS RIh Rk SR G 70, JT R b7 S
O IE PR B RGeS BRI A R i AR 2 [l R, & R g v [ A Rl R
F IR SR BRSSO R
3.3 MIBHUEERIZE

TRB P & R R Bk . KRB . o118 . N TSI NE AR, SaEEER
ST S . MR R R A B, SEEOWLIN . B SRR RS, SR
Ak BRSSO B AR SR, Zlm 2 RO B S B R RSB R, ik
AT, MIiffEDe BRI, (HHIAIR 2" X—F 8T G,

4

FEH AR R T A bR . D Rk S BRI A SERI BSOS, R
PSR R A AR, e R WE R . SR S SF R T @ KM
PREERZ ARG . Bl . BBIEEARRBOE AU &, RS XE AR SCE R 15
PERE R A, v ) LA R S R A S R RE Ty, R B A R IR



918 2 OB S (R SRR B R G R R O A 2099

55, MRS “Bells 2= /b R PHRL S 5 E R [ S SRS B R T,
S A PR R SR AR R 2R RGBT IR R A SE B B Al ) K
=ouAS [ SR T B E R SR A RO A B OBAE ATk, R A AL
HoBR T R S AR T MR B O B RS T S Ik 55 . SRS E BRIk 5 AL
HEHARGITEE R, W AR S R AL R AL AR 27 T FH A 5 A 3 B AR AR
RGE, MKIIEE R RERA B FRBCRIE PR S 0 RS B S Al it @ 1
M, 285, ZEZE . WS REBUNEE EEEE 5, S L
—(F BRI RSR A DU, O [ 54 1A ALR) 5 DX RT 28 6 Ji ik i S 2y 2 B

5

5.1 15 BB AR IR ISR RIB 5 %

5B EA PRVS AN By 1k S . D FE (5 BB A A S HE SRy T, X
F RN E BRI 23 201 . AL AN B B R AT R G, TR RS B
2 AR R R BT B B 5 051k s @ TEZ e B RE T SRR SE Rl BE 1S 5 07 15
Jrin, BEgE CTREEHLT RE 2 ouE BENRBIIE, RRZFBIENGE AN HE
BT, WA ACRIARZS ML B B 25 1) B HERE . DRSRAIR S5 RERL, Ml
A LB AL FIBL & 27 ST AR, G M B REFI IR R 58, B TEZICfR B A&
FEE S ITETTH, KR PRI Sl Y S P EE A A S R T D5, DR R
HEZS AR AN T AR T | R dtibe . BRI S R, RFEEh GIS .,
—HEGIS, KBS SR T A5 U WITH R RO TERE RS @ e {5 BB AS A Kk
54 J T, M BRI 4 2S (A | SER A ERIK SR R A S B
BOETT I, R BRI R P IR T, el . 2R &FE . &
NA R BB R A BRIk
5.2 MIERERRFHR

o PR SEARE DT G . D R B Sy T, o S B AR R 1525 UL
I S R SR SRR IR, TSR R S (0 2 R SR P R S e | B[R] £l
Tk, RIESETREAE . Hlasvd o N TR BEAERTHTBOR Y 58 0 B S s B AT 7
s Q EESMEAGIN T, SRRSO RUEE 1 I HT-H A IR 5 b 22K i 23 A2 A AR
R BOTREZ BT S s O 7R RBERIRU T, s 22 ROBE RO i RO 15
R by B s S R e B B R G 22 R 28 RUBE A6 07 155 @ e BIE By Ih
BIFSEARE R 73 R Sl M | A — A ZS R AN D REZE R I A D705, R AL 9t I
LI, B A RN DX RUBE A SN e 72 it s (D) 7 - MR oy i, Ay et 2
BT Bty L By R AR, A R T o) TR E 27 > 1) L B RE AL 1K D7 0%,
JAERAN I RUBE Y AR v s 20 HER - M BRI P 7 s © TEMBARE Oy T, TRk T [7]
Mol 1) 2 D IR A MR G MUHIRE T, st T N TR BEAAA A shiR B sl
UGB BINEDE, KRS o B B R 4t D /K SGERO T, WHRR
— AL O R SCEER MR R, G K —=— i S IR, 25515
BT NTRRESFZ MO, MEKSORBAE &, KRAHTHE P/ mkg
JE | I AS PR KR KRR G, B K SCHI AR SR AT BERE T s @©
TEVKERPELREIETT I, PEAL KR P R IR IR 28, R Rt 1B ok R Bl PR A A iy T2 XL
T3 5 e T2 L ) SO R o i S P K R RS 2 s (O A A SCH B 55 T i
KBTI, KRB 6 . B ek 8RB SAL B A 2 5 I 55 A XA 7 T



2100 i B 2E 76 %

JEAHENFIE, BRI i R 55 T s AR BT, R4S TR ETREs 2 R H
bR, “—ir—Bg7 R E" R e SRR SR
53 HBEEERIEHR

MRS SRR AF G . O 7EHbeR(E BAR K g st S B R G, HA kR
4 i BR R Ge i 2 Al AR PR SRR 505 SR | S S B R G AR e 507k
M B E R A PSR ENE 5071k . SE TRy F PR B S A B R B BT
Jrik . =ouss A ALSE S B A B S R SR A R IR TR @ TR R 1E B
SR, R, 20A . SNERBEE BIRBO0, K REZ R
PE I a8 SR RUHEZR S8R Rl &5 7 1, RS i RGeS i i . D S0 s, SRR
MBS R AR, T M 2R e ) BRSNS (R AR AR IR AT E s B 7EHBER(E B
ARG AR I, KEAShE . SRk n By s R E v, WS A BRI 2 45
¥, ZHHE RGN GIS @A 5 0 dr ik AR se st B A ik, KBRS GIS, =4k
GIS., KW 58 ZIk i H GIS &, AlH GIS & ARA 55 H 1k, LERRK
W5 DX e S sl ) 1 FH o
5.4 HIBEIERIFEHR

i BRE R A I 4G . D 7E bR A B S AN O T, T M B S A2
EM A P . RE SN S ik, B PR IR In TR S A ) OB
A, WFFEI ) B 28 KEAELR G I BB | Bl 4t . BhIRHA S R @i ik,
SR BECBHE = 4 25 Al ik . SCRtshaS Rk . ARG R . S G BRI ) S5k
TR SHR, SEEMIE AR, TP E R B S s, @ AR
AT, G5B AR IRER 00 SO, Bt s AR . AN . AR AR 1E 42 (R R
i S5 BAE TRl A, Bl DAL R CDAHBEINT ;s B FE N TR RE M B~ Ty
1A, B A LA D B FUAE ELAE R SE A i F ik — o AT — 108 — Ak 18 7R b R 3 o 2
W2, HEATH2E s R TR R EE R R A, BF9E 3T N T RE Y & 2% 22 TR Hb 2 K5
PEmh A AL SRR R M BT, SN TR REE AR e P (5 B 21 L
RTINS ¢ S ) SN Al =8 7 § O DI 2 b 7€ LU 729 A DA B LB LB 1 S U B N P 0 | B 5
FACEN . AT S R RELKT s @ FEBCF IR 2E I, BRI TR LT A B 25
A R ZSAEAL, MR . 2R BRI B A S G — SRR R
2R, @ RE . Z2 RIS 3R SRR B, Ay i R i P e
BLSBH TR R

6

R B R T SRR BE KT A TRURI] T B B A0 M B 2 0y S
JEHU AR R T HATBL, e TE UG BRI T, BiE P B A
bR AN, A5 BRI A BE— 25 o DA (b e B U A R g
WF5E(2021—2035)) M BEAA 1A R N SEAL, ASSCHEOFTBE {5 St Bz i
TESCHIPERHA R, B A 15 BB 1 2 PR R SN A1 Jey | DL S s A Ji F Al
ST o ARSCRTAR BB L SRR R MU R TT [ I B SR e R . L R
R 5 BOR B A AN T PR, — DR A PR 2T 5T, (LI R Sk |
Fre b B, fe b B2 R R i . AR SOFA RS VG B2 1 E 1S, T2
JABNIX— T, AT TH5 B L~ 22 A 2R A JRE f s B2 o i MR AT 7 2k — 20 5
e, DU (5 SO A 4 K B



9 14 ZE A (5 BRI R 5 R R G 2101

Bogt: BOCE R EIBRAE . AR SR BIEGE. BRI X, KIS, FIK. XIR BEEE
FEPRIEE I, LRI

S 3k (References)

[1] Chen Fahu, Li Xin, Wu Shaohong, et al. Disciplinary structure of geographic science in China. Acta Geographica
Sinica, 2021, 76(9): 2069-2073. [BR & J&, 2507, e 4430k, 5. 0 1 b BBl 24 22 BH AR R AT, b B 2240, 2021, 76(9):
2069-2073.]

[2] Li X, Cheng G D, Liu S M, et al. Heihe watershed allied telemetry experimental research (HIWATER): Scientific
objectives and experimental design. Bulletin of the American Meteorological Society, 2013, 94(8): 1145-1160.

[3] Li Zhaoliang, Duan Sibo, Tang Bohui, et al. Review of methods for land surface temperature derived from thermal
infrared remotely sensed data. Journal of Remote Sensing, 2016, 20(5): 899-920. [543 K, Bz Uk, fHA L, 45, ek
M I d SRR S T R R 1R IR, 2016, 20(5): 899-920.]

[4] Liang S L, Wang J D. Advanced Remote Sensing: Terrestrial Information Extraction and Applications. New York:
Academic Press, 2019.

[5] Liang S L, Cheng J, Jia K, et al. The global land surface satellite (GLASS) product suite. Bulletin of the American
Meteorological Society, 2021, 102(2): E323-E337. DOI: 10.1175/bams-d-18-0341.1.

[6] Li Xiaowen, Wang Yiting. Prospects on future developments of quantitative remote sensing. Acta Geographica Sinica,
2013, 68(9): 1163-1169. [Z=/N3C, THilE:. a2 i@ B R RN 41 M3z, 2013, 68(9): 1163-1169.]

[ 7] Liu Liangyun. Principles and Applications of Quantitative Remote Sensing of Vegetation. Beijing: Science Press, 2014.
X Rz AR HOE B s 5 0 . Jest: Bz i, 2014

[8] Chen Jun, Chen Jin. GlobeLand30: Operational global land cover mapping and big- data analysis. Scientia Sinica:
Terrae, 2018, 48(10): 1391-1392. [ %, Wi ¥%. GlobeLand30 i I8l /8 €13 15 U 40 7. 1 R RV HOFRA2%,
2018, 48(10): 1391-1392.]

[9] Li Xin, Che Tao, Li Xinwu. Remote Sensing of Cryosphere. Beijing: Science Press, 2020. [Z55, 4214, 255, 48, VK
VR, b at: Bleg A, 2020.]

[10] Xu Guanhua, Liu Qinhuo, Chen Liangfu, et al. Remote sensing for China's sustainable development: Opportunities and
challenges. Journal of Remote Sensing, 2016, 20(5): 679-688. [#X A, M K, Wk K&, 5. 1885 i E T R 4 e
HLIEFIBEAR. 18 IEA4R, 2016, 20(5): 679-688.]

[11] Gong P, Liu H, Zhang M N, et al. Stable classification with limited sample: Transferring a 30-m resolution sample set
collected in 2015 to mapping 10-m resolution global land cover in 2017. Science Bulletin, 2019, 64(6): 370-373.

[12] Gong P, Li X C, Wang J, et al. Annual maps of global artificial impervious area (GAIA) between 1985 and 2018.
Remote Sensing of Environment, 2020, 236: 111510. DOI: 10.1016/j.rse.2019.111510.

[13] Zhou Chenghu, Cheng Weiming. Research and compilation of the Geomorphological Atlas of the People's Republic of
China. Geographical Research, 2010, 29(6): 970-979. [J& it %, R4k B (hAa A B AT ] 35 114 ) 0T 5 15 4l
HuFRAFSE, 2010, 29(6): 970-979.]

[14] Guo H D. Big Earth data facilitates sustainable development goals. Big Earth Data, 2020, 4(1): 1-2.

[15] Goodchild M F. Geographical information science. International Journal of Geographical Information Systems, 1992, 6
(1): 31-45.

[16] Gong Jianya, Xia Zongguo. An integrated data model in three dimensional GIS. Journal of Wuhan Technical University
of Surveying and Mapping (WTUSM), 1997, 22(1): 7-15. [3%{a A, K52 . 4 5% 52 s i = et iy, skl

IR IR, 1997, 22(1): 7-15.]

[17] Gong Jianya. An object oriented spatio-temporal data model in GIS. Acta Geodaetica et Cartographic Sinica, 1997, 26
(4): 289-298. [FE{dAfE. GIS H i 1) Xt 42 i 23 B A RL 22447, 1997, 26(4): 289-298.]

[18] Lii Guonian. Geographic analysis- oriented virtual geographic environment: Framework, structure and functions.
Scientia Sinica: Terrae, 2011, 41(4): 549-561. [[B][E4F. HbBAHT 5 (O HE LML BB AEA 454 SIDRE. i IR
HIEREFE, 2011, 41(4): 549-561.]

[19] Chen Jun, Guo Wei. A matrix for describing topological relationships between 3D spatial features. Journal of Wuhan
Technical University of Surveying and Mapping (WTUSM), 1998, 23(4): 359-363. [BR 7=, S5k, =425 [ SR a4 +h
KRR, BDOM R K 22447, 1998, 23(4): 359-363.]

[20] Wang Jinfeng, Xu Chengdong. Geodetector: Principle and prospective. Acta Geographica Sinica, 2017, 72(1): 116-134.
[, TRIAR. MBI 25 B 5 e B Hh B2, 2017, 72(1): 116-134.]

[21] Li Xia, Li Dan, Liu Xiaoping. Geographical simulation and optimization system (GeoSOS) and its application in the
analysis of geographic national conditions. Acta Geodaetica et Cartographica Sinica, 2017, 46(10): 1598-1608. [ K, 4=



2102 i B 2E 76 %

P, XV s BRI R 52 (GeoSOS) K HAE MBI 155 43-H7 Hh 1 H. 2227412, 2017, 46(10): 1598-1608.]

[22] Li Deren, Yao Yuan, Shao Zhenfeng Big data in smart city. Geomatics and Information Science of Wuhan University,
2014, 39(6): 631-640. [Z=FE(~, Wi, ARG, 2 2k iy b i) 8. sRDUR 242441 - 5 BBL2£ R, 2014, 39(6): 631-
640.]

[23] Gong Jianya, Zhang Xiang, Xiang Longgang, et al. Progress and applications for integrated sensing and intelligent
decision in smart city. Acta Geodaetica et Cartographica Sinica, 2019, 48(12): 1482-1497. [Z2{dHE, 5K, M FEN, &5,
BT 2R BN 5 R RE LSRR o . 2252441, 2019, 48(12): 1482-1497.]

[24] Pei Tao, Liu Yaxi, Guo Sihui, et al. Principle of big geodata mining. Acta Geographica Sinica, 2019, 74(3): 586-598. [3
i, KU, S, 45 MBS IR A A . B 2A412, 2019, 74(3): 586-598.]

[25] Zhou Chenghu. Prospects on pan-spatial information system. Progress in Geography, 2015, 34(2): 129-131.[J& 2. 4=
25 MBS B ARG, i BRL2A R, 2015, 34(2): 129-131.]

[26] Zhou Chenghu, Zhu Xinyan, Wang Meng, et al. Panoramic location-based map. Progress in Geography, 2011, 30(11):
1331-1335. [JESUE, KRG, £, &, 2 B0 S ENT. bRk #it i, 2011, 30(11): 1331-1335.]

[27] Lii Guonian, Yu Zhaoyuan, Yuan Linwang, et al. Is the future of cartography the scenario science? Journal of Geo-
information Science, 2018, 20(1): 1-6. [[E] [E4E, AT4E7C, ZEARHE, 55, M2 AR 52400 HR(5 SRR 240,
2018, 20(1): 1-6.]

[28] LiuY, Liu X, Gao S, et al. Social sensing: A new approach to understanding our socioeconomic environments. Annals
of the Association of American Geographers, 2015, 105(3): 512-530.

[29] Guo Huadong. A project on big earth data science engineering. Bulletin of Chinese Academy of Sciences, 2018, 33(8):
818-824. [FFAEAR. HiBk K ARl % T AR, b EREBEBE T, 2018, 33(8): 818-824.]

[30] Singleton A, Arribas-Bel D. Geographic data science. Geographical Analysis, 2021, 53(1): 61-75.

[31] Yuan L W, Yu Z Y, Luo W. Towards the next-generation GIS: A geometric algebra approach. Annals of GIS, 2019, 25
(3): 195-206.

[32] Li X, Che T, Li X W, et al. CASEarth poles: Big data for the three poles. Bulletin of the American Meteorological
Society, 2020, 101(9): E1475-E1491. DOI: 10.1175/bams-d-19-0280.1.

[33] Chen M, Voinov A, Ames D P, et al. Position paper: Open web- distributed integrated geographic modelling and
simulation to enable broader participation and applications. Earth-Science Reviews, 2020, 207: 103223. DOI: 0.1016/j.
earscirev.2020.103223.

[34] Zhang L P, Luo F L. Review on graph learning for dimensionality reduction of hyperspectral image. Geo- Spatial
Information Science, 2020, 23(1): 98-106.

[35] Liu Yu. Core or Edge? Revisiting GIScience from the perspective of geography discipline. Scientia Sinica: Terrae, 2021.
DOI: 10.1360/SSTe-2021-0050. [ X1, M {5 VRN M2 9 %00 s A 202 v R HiEREL 2, 2021. DOL:
10.1360/SSTe-2021-0050.]

[36] Lii Guonian, Yuan Linwang, Yu Zhaoyuan. Geoinformatics: A new pivot of geographical ternary world. Scientia Sinica:
Terrae, 2021. DOL: 10.1360/SSTe-2021-0051. [I8] 4R, SEAKIE, AT4E0. {7 S B2 il =So ik FAy 3 S0, hiE
Rl ERERFE, 2021, DOIL: 10.1360/SSTe-2021-0051.]

[37] Li Xin, Zheng Donghai, Feng Min, et al. Information geography: Information revolution reshapes the geography.
Scientia Sinica: Terrae, 2021. DOL: 10.1360/SSTe-2021-0184. [4345, A A ifg, /A, 45 15 B M FEF: {5 H 4y T 5
e ERRE HBRRNE, 2021, DOT: 10.1360/SSTe-2021-0184.]



918 28BS AR B A R AR 5 A O BT 2103

Disciplinary structure and development strategy of
information geography in China

LI Xin"?, YUAN Linwang’, PEI Tao**, HUANG Xin’, LIU Guang®’, ZHENG Donghai"*
(1. State Key Laboratory of Tibetan Plateau Earth System and Resource Environment, Institute of Tibetan
Plateau Research, CAS, Beijing 100101, China; 2. College of Resources and Environment, University of

Chinese Academy of Sciences, Beijing 100049, China; 3. Ministry of Education Key Laboratory of Virtual
Geographic Environment, Nanjing Normal University, Nanjing 210023, China; 4. State Key Laboratory of
Resources and Environment Information System, Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing 100101, China; 5. School of Remote Sensing and Information Engineering,
Wuhan University, Wuhan 430079, China; 6. Key Laboratory of Digital Earth Science,
Aerospace Information Research Institute, CAS, Beijing 100094, China)

Abstract: The arrival of the information era has exceptionally advanced the development of
geographic science. The research scope of the discipline has expanded from the space of
traditional physical and human geography to the space of information geography. Meanwhile,
the discipline gradually formed three subdisciplines, i.e., geographic remote sensing science,
geographic information science, and geographic data science. In the context of preparing the
disciplinary structure of geographic science of the "Development Strategy of Discipline and
Frontier Research in China (2021-2035)", this paper summarized the history, definition, and
disciplinary structure of information geography. Additionally, it highlighted the strategic layout
of the discipline, as well as the goals and key directions of its priority development fields. We
expect this paper to provide insight into the new discipline that could help promote the
developments and applications of remote sensing and geographic information within the
framework of geographic science, strengthening the synthesis of geographic research and
promoting the integrated development of geographic science.

Keywords: information geography; geographic remote sensing science; geographic
information science; geographic data science; disciplinary structure



