N I

2026 £ £ 71%  F 22 #i: 5240 ~ 5248

ERAARSESER SRS RANE R ERREE

4?(¢Eﬂ%>%ﬁﬁ

SCIENCE CHINA PRESS
CrossMark

& click for updates

SRR AR T DR . Sl U S AR e

BRI, HAORY, A, MRS, 2", A, RELY

CAEERURAAR R T 5 EREE AR, Jhat 100871
o P R G T e e SRR T BT AR S A A ZERE N ATBA, B 100101

- P EREBE T R AT T, TR BB ER R GG IR A SER =, JEAT 100101
- PERLE B IR SRR T, R B D ] R TR AT S AR T 920 A, bt 100101

- PERRABE A AP L, SRS XA AR 5 S 3, B AT 100085

L ERIUREEIN 238 A B T A 4 J S0 28, I 430079
L DU 2B B B TR AR, 3R 430079
L WIEIRIN LA, I 430079

10. EFR HRFIEILE 2 51 S ERFLAHE, JEaT 100085

* PEFR A, E-mail: xiongjh@nsfc.gov.cn

U PRI

HIRRF 2 R IT sk R B T A S AR A IR 1 25 TR A SR
HF TR Ab D B NS BB AR AR AR | R 3
R mA A . KB KRB, B, KiEE. AR
MHEAER . HEBB LR HERRE RS, AR,
AHSC R ANZS RGO, MR B 3 s B 2R B AR 1Y
23 )40 A AR | S ) A8 g R R X S TR . X e 0 0 4%
KBS N TR BB AR IEHOR, SR e, s WA
WFgE4a, SRS TR A S & JED, IR T
RZEEER S, BT RS 3 SRR LR A
HE SRR | A SO A B0

EFr L, dRE 182 2= () IR R SR B B
(E1). SBhift e Rl T ek K, o i S - o
(Claudius Ptolemy)# { MiBE4$5T ) (Geographia)tfisr. T 4
SEARPMAR, CEEX . MR R BESE T HER2E0EY) e
MR, HESh T HIE 05, AR T —RINGOR R 55
ARHH, MMBEE T Hb MY e 3250, 19~201 22
M, MRS SE R TR R AR, 3 A RS EREF B, IAHE
B2 DIAD 1K -1 - A (Alexander von Humboldt)18074F
CHEY b ER2EARIS ) (Essay on the Geography of Plants)i¥%
FRPRE. ZEVER PR T B M (vertical zonality) R
At WK% (Alexander von Humboldt) T~ 18454F
WMiBY T8 ) (Cosmos: A Sketch of a Physical Description of
the Universe)idt— AR H T 28510 A AR PR F ST SR8 1

1
2
3
4
5. P EBRERE K2 IR S B 2ERE, dLAT 100049
6
7
8
9

BER wxn AcERH
HEEXLFZRLSHHAFH 4L
KIFEHKMEFRE . 19994 3%
ERAFEE L ITREVEL S0, F
FRFAFLERTRFEI;T. &l
w. HRR MEERTF. FEMN
FHRBFRALEE T

BREMAEZNMHEECR. R, HMBEEFRFREIIHRA
KGN G HILIE AR DCOCER, WPE N A SCH 2 2 A1y
R/R 224K (Carl Ritter) T-1817~18594F MU 1945  Hi2=3E
) (The Science of the Earth), VA Z G iRl #1077 208 A o6
RS N H PR (A OFIE T 42, SR T M B AA 25

G — £, Jfs B 48 B 7 1 SRR (Friedrich Ratzel)ly ( ASHEIR
%) (Anthropogeography) ¥R T RBENTHE A 2. FHAT
8- W3 HE ] (Richard Hartshorne)fit) { MhFRZEAGPEE ) (The Nat-
ure of Geography)WH & T X 22 252 i, BEE FE PRk &
IR IEIR 7 e S it Ak, A SO e e g rh 5
BT RER. fldn, BTR 3R AR - FEER - N (Alfred Thayer Ma-
han) ) {HEEAURE 52 (B0 1660~1783 ) (The Influence of Sea
Power Upon History, 1660~1783)[10], Wy IR fR - 27 4 (Half-
ord John Mackinder)$ H i<t 5% S0 A A&, 2L

5248, doi: 10.1360/CSB-2025-5686

SIS A, BRRIR, BEAK, 45, MR A2 R R R DIFR | S i AR L. BLAid 4R, 2026, 71: 5240-5248
Peng S, Chen F, Fan J, et al. The evolution, key breakthroughs, and future prospects of geographical sciences (in Chinese). Chin Sci Bull, 2026, 71: 5240—

© 2026 (PIEFRFE) Akt

www.scichina.com  csb.scichina.com


http://crossmark.crossref.org/dialog/?doi=10.1360/CSB-2025-5686&domain=pdf&date_stamp=2026-7-16
emailto:xiongjh@nsfc.gov.cn
https://doi.org/10.1360/CSB-2025-5686
www.scichina.com
csb.scichina.com
https://doi.org/10.1360/CSB-2025-5686

o RHEERRANEIIKEK
o FEHIREELGEAERR

o KSR LI

o RCATEE (HIEFEE)

=
PR
19tH4ELAET
E
7

o FFERE "HIE R

o MhETT (KEE)

o REE (REZHHC)

o BBRE (K TEBEFIHT)
5 (55

o HHEMEIAMIEE RSB
o FRYRBI AR FR OIS
o RERIRIBHIMEIRES

o IRMAERERHFER
o FEERHRRFEIR P ORI

19tHLEZE 201420t

o HEMIEFSRAT SRS

o LEMEERERIRASIRS
SERIES

o HRKAREL

* EEIESARICIE

o FSIEMIEAIICHISIN

o IHEEH SRR ST R

o BERRINARSAXERBER
Landsat 2 E2FFEXIHn

o MIEBERRANRE SHAE

o EPRithE -4+ (IGBP)

o I84E (HRIENSHH)

20tHEE50FHEI0FHN

- PEEASRAEER SRS
ARl

o PEGABRKL. RIKL

o THL—S" DERMRS

o BFFRIEE MR

o AMEERUBIS RS

o B4

o HE-ER-BRESESRS

o BREERRHERREEIR(SDGS)
e Future Earth i1XIEz0

o AEHERR. TELRERS

o HFiEk SR AHIREEB
° %ﬁﬁ%'—ﬁﬁﬁi@%ﬁ%%

AHELHES

o MHIE =HEIUSR” FRUAR
o MERRIZMAIR, RIFEIRE
o BERRES=IRAR

o HEREETTEMUAR
o FEIIRAKIE SR
o HFRIFFEAR RERRIFT
o 2030 EGAMBINNRSE
o EREERFRAR

Bl 1 M HRL i E R AR D

Figure 1 The historical development of geographical sciences: international and national perspectives
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Figure 2 Key areas of geographical sciences oriented to the international scientific frontiers and major national needs
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Geography is the scientific discipline dedicated to studying the spatial patterns and temporal evolution of the human living
environment on the Earth’s surface, as well as the complex interactions between humans and their environment. In an era
characterized by the “Anthropocene” and profound global shifts, contemporary geography faces the overarching challenge of
achieving a systematic understanding of human activity processes, environmental changes, and their dynamic couplings to promote
global sustainable development. This aims to make substantive breakthroughs in Earth’s surface system research and effectively
address challenges posed by global change.

This paper provides a comprehensive review of the disciplinary evolution of geography, summarizes international milestones
with China’s unique contributions across four distinct historical periods. Internationally, geography transitioned from early
exploration and description—marked by Ptolemy’s Geographia—to modern systematization led by Alexander von Humboldt and
Karl Ritter, followed by the “Quantitative Revolution” and the birth of Geographic Information Systems (GIS) and Remote Sensing
(RS). Domestically, China’s geographical tradition spans from ancient masterpieces like the “Six Principles of Cartography” by Pei
Xiu and Li Daoyuan’s “Shui Jing Zhu” to modern foundational works such as Zhu Kezhen’s climatic regionalization and the “Hu
Line” proposed by Hu Huanyong. A critical turning point occurred in the 1980s when Qian Xuesen formally defined “geographical
science” as an open, complex giant system, laying the philosophical foundation for the shift from traditional to modern geography
in China.

To address major strategic demands and frontier scientific issues, the paper identifies six critical research frontiers where
breakthroughs are urgently required in the new era: (1) Earth’s surface system and global change; (2) simulation of human activity
footprints and their resource-environmental effects; (3) evolution of human-Earth systems and regional sustainable development;
(4) global geopolitical security assessment, projection, and early warning; (5) intelligent remote sensing observation and real-time
monitoring of the earth system; and (6) digital twin modeling and intelligent decision support for geographic systems. These
frontiers represent a “technology support-frontier crossover-strategic demand” chain, aimed at enhancing the accuracy of human-
Earth system simulation and strengthening the scientific foundation for sustainable development decision-making. Furthermore, the
paper examines the robust development of China’s research community and infrastructure. China has established a comprehensive,
multi-layered, and well-structured talent cultivation system in geographical sciences, evolving from a major power in geography
education to a global leader, thereby providing a solid intellectual foundation and a robust human resource guarantee for continuous
disciplinary innovation and the implementation of national strategic goals. Strategic platforms such as National Key Laboratories
and field stations provide essential data for revealing Earth surface coupling mechanisms and validating digital twin models. A
comprehensive “Air-Space-Ground-Human” observation network has been built. Looking ahead, the discipline must undergo a
fundamental renewal in scientific paradigms and methodological approaches. This entails developing complex system analysis and
simulation models for coupled human-environment systems, supported by remote sensing, big data, and geographical artificial
intelligence. The ultimate goals are to significantly enhance the accuracy of human-Earth system simulation and prediction and to
strengthen the scientific foundation for high-quality, sustainable development decision-making, contributing scientific solutions for
global sustainable development and the realization of a community with a shared future for mankind.

geographical sciences, physical geography, human geography, information geography, integrated geography,
human-natural system coupling
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