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Fig.1 Fitting curve of the number of remote sensing papers and the rate of growth from 2010 to 2019

TR 0 A, 0125 0 R KL I
P R TR B RS T B 5 B
SV e B T SR 7 09 B 9
U 2 35— 2 5 R K R B

XFAE 10 a 4 338 SR T2 ) 32 % % 3 K
M S LA, % ST 10 B 5 A 1 B
B A B T AT 10 6 kR S R 1 %
SCH KA B A BV B4R 550 K R B
Ay X4 6 00 K SR AT
K. B R OCH K R E A R H G
(NPe NP GREA 14 S K% NP R

SEUAE R R S . 18 R R SO R B K R
NPais
NP
F NP0 53 90 278 2019 4 F 2010 4F 19 & SCiE . I
10 a 4> 3K & J& AL 27 BF 5% 19 /i 10 7 3 28 &k SCRE K 1)
AE R38R OR PR RO K R L e SC B R R R 4
RILEIR

1A LLE AR B3 K R B 45 g & T
FEE KRNI AR . PEAER 10 6 F 2k X
v e SO R OB i AR I K AR B 24 % DU
AR R R RO K RS SRR B R 3 a

/A\itjj G—[ ] -I,G’f_ﬁ%‘%*lﬁﬁﬁi%ﬁﬁ%,]vpzow



48 R

R 5

37 &

£1 E10aLHEBRMNBIOCEELZ XERMERKEE
Table 1 The growth rate table of the top ten major

remote sensing countries in the past ten years
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Table 2 Number of publications and citations per paper of the top 20 countries in remote sensing research during 2010
and 2019
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countries in global remote sensing research during
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Fig.2 Cluster map of main countries cooperation in remote sensing papers during 2010 and 2019
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Fig.3 Centroid migration of the global remote sensing publications from 2010 to 2019 (based on first author)
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Table 4 Centroid migration distance of the global remote

sensing publications from 2010 to 2019
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Table 5 Centroid migration distance of the influence of

global remote sensing papers from 2010 to 2019

X _Change Y _Change Length X _Change Y _Change Length
A I
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Table 7 Author keywords in the main research topics of remote sensing papers during 2010~2019
TR T OB
2% /R

404y RO HE IR

+ ) H _land use, land cover, land use change, land cover change, land cover map, land cover classification, land use classification,

/b " urban land cover/land use, land use planning

forest inventory, forest structure, forest disturbance, forest management, forest degradation, forest fires, forest monitor-

ing, forest biomass, forest cover, forest height, forest health, forest debris, forest carbon, forest mapping, forest cover

N 2090 A . ,4
change, forest dynamics, Forest change, forest canopy, forest classification, forest transition, forest loss, forest restora-

tion, forest ecosystem, forest above—ground biomass, forest protection, forest decline, forest ecology

soil moisture, soil erosion, soil salinity, soil properties, soil moisture, soil temperature, soil texture, soil water content,

soil moisture retrieval, soil organic matter, soil carbon, soil mapping, soil moisture balance, soil salinization, soil contam-

T 5077 ination, soil fertility, soil spectroscopy, soil roughness, soil respiration, soil degradation, soil evaporation, soil survey,
soil seal, soil reflectance, soil heat flux, soil erodibility, soil pollution, soil erosion risk, soil science, soil quality, soil nu-
trients, soil map, soil erosion risk, soil classification , soil water storage, soil monitoring, soil water deficit, total soil ni-

trogen, soil moisture mapping, soil hydraulic properties, soil and water conservation, soil-adjusted vegetation index

urbanization, urban heat island, urban areas, urban expansion, urban growth, urban planning, urban sprawl, urban re-

mote sensing, urban environment, urban forest, urban ecology, urban climate, urban vegetation, urban morphology, ur-

Wl 5 066 ban development, urban form, urban mapping, urban green space, urban trees, urban landscape, urban agglomeration,
urban monitoring, urban sustainability, urban classification, urban agriculture, urban structure, urban pollution, urban im-
pervious surface, urban—rural gradient, urban modeling, urban ecosystems, urban functional zone, urban geography, ur-

ban canop

water quality, water balance, water stress, water vapor, water resources, water level, watershed, water management,
water clarity, watermarking, water resources management, water efficiency, water index, water quality monitoring, wa-
ter area management, water pollution, water depth, water—leaving radiance, water content, water budget, water produc-
KMIREL 1782 tivity, water shortage, water cycle, water cloud model, water body, water color, water storage, water consumption,
groundwater level, water surface temperature, water state, water potential, water monitoring, water footprint, water
composition, water index, water harvesting water erosion, water column correction, watershed prioritization, watershed

delineation

climate change, climate variability, climatology, climate data record, climate models, climate warming, climatic factors,

climate sensitivity, climate change adaptation, climate factors, climate change mitigation, climate monitoring, climate ex-

Ar
=

1741 . s . . . . . . . . o
tremes, climate change initiative, climate records, climate modelling, climate impacts, climate forcing, climate indices,

climate feedback, climate change impact

e 1457 land surface albedo, land surface emissivity, land surface model, land surface modeling, land surface phenology, land sur-
o)

face temperature, land surface water index

biomass, biodiversity, biomass burning, biomass estimation, biophysical parameters, biogeography, bioenergy, biosen-
y 1 384 sor, biodiversity conservation, biosensors, biogeochemistry, biodiversity monitoring, biometrics, bio—optical model, bio-
medical monitoring, biotelemetry, biological invasion, biophysical parameter retrieval, Biological soil crust, biomass

change

classifiers, classifier fusion, classification accuracy, classifier ensemble, classification uncertainty, classification tree, su-
pes 1 840 pervised classification, SVM classification, overall classifier, context classification, fuzzy classification, hierarchical clas-

sification, multi—class Classification, multi—signal classification, object—oriented classification, comparison after classifica-

tion, rule—based classification, wishart classifier

carbon balance, carbon budget, carbon cycling, carbon dynamics, carbon density, carbon emission, carbon fluxes, car-
173 1245  bonloss, carbon mapping, carbon modeling, carbon monitoring, carbon nanotubes, carbon sink, carbon stocks, carbon

storage, carbon use efficiency, carbonate rocks

vegetation abundance, vegetation change, vegetation change tracker, vegetation characteristics, vegetation aggregation in-

dex, vegetation community, vegetation coverage, vegetation density, vegetation coverage, vegetation dynamics, vegeta-
FH B 2002  tion pattern, vegetation phenology, vegetation photosynthesis model, vegetation structure, vegetation restoration, vege-

tation monitoring, vegetation classification, vegetation height, vegetation fraction, vegetation water content, vegetation

type, vegetation productivity, vegetation biomass, vegetation degradation

ARfEWEM 1021 change detection, change detection analysis, change detection algorithms
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Table 8 Topic keywords of the five productive countries in remote sensing papers
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Cosmo-Skymed Constellation of Small Satellites for
Mediterranean basin Observation , 3 H ¥ 22 b 08 0 719 H7 15 /N
LA R
DInSAR Differential SAR Interferometry, 224> 3 55 i&
EnMAP The Environmental Mapping and Analysis Pro-
gram , FRAZE I 222 7043 B R (7 [ 2 4R OGS AT 55 )
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Radiation , W W5 't & A 5 4 5 L A1
GNSS Global Navigation Satellite System, 4= Bk 5 fif T
BRARG
GPS Global Positioning System , 2k & i & 48
GRACE Gravity Recovery and Climate Experiment, &
IR A S
InSAR Interferometric synthetic aperture radar, 45 Ji fL 1%
Landsat Landsat satellite , 52 [ if; 1 T &2
LiDAR Light Detection and Ranging, J# ¢ 44 i & i i
ARG
MODIS Moderate-resolution Imaging Spectroradiome-
ter, T3 BRSO TE AL
PolSAR Polarimetric Synthetic Aperture Radar, #% & &
WAL A
RapidEye RapidEye satellite , 7 ¥ 7 H] RapidEye T &
SAR synthetic aperture radar, & B fL1% 5 ik
Sentinel Sentinel satellite , "4 f% T &
SEVIRI Spinning Enhanced Visible and InfraRed Imag-
er, JiE i 3 3 Y AT DO RN AT Ah R AX
SMAP The Soil Moisture Active Passive (SMAP) satel-
lite, 47k 7> £ 8l pish TR
SMOS Soil Moisture and Ocean Salinity (SMOS) mis-
sion, 3K 53 RV TR AR BE AT 55
Terra-SAR Terra-SAR T AL, B B i /3 ¥ L 3 SAR
TA
TRMM The Tropical Rainfall Measuring Mission, # #i7
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Abstract: Scientific publications between 2010 and 2019 with remote sensing backgrounds that are indexed by
the Science Citation Index and Social Science Citation Index are retrieved from the Web of Science core collec-
tion as data sources. With techniques including statistical analysis, co—occurrence matrix and spatial centroid
models, the spatial-temporal dynamics, subject distribution and topic hot spots of global remote sensing publica-
tions are analyzed. The results show that the authors of global remote sensing research are concentrated in Eu-
rope, North America and eastern Asia. During the last decade, the gravity center of both the output and influ-
ence of remote sensing publications has a prominent eastward shift. However, the gravity center of publication
output show a significantly larger shift distance than the gravity center of publication influence. The top five pro-
ductive countries including China, the United States, Germany, Italy and the United Kingdom show clear dif-
ferences in the main interdisciplinary studies. The United States has balanced performance in all the 13 main in-
terdisciplinary categories. China, however, has relatively low output in many interdisciplinary subjects such as
astronomy and astrophysics, as well as ecology. There are also differences in the thematic hot spots for the five
productive countries. Chinese scholars are concerned about global change and the Qinghai—-Tibet Plateau, while
American scholars have comprehensively explored the Mars and the Moon with remote sensing technology. In
recent years, research on climate change, urbanization and change detection has attracted broad attention. Re-
search on interdisciplinary application can be carried out comprehensively with multi-source remote sensing da-
ta. Combining remote sensing big data with artificial intelligence algorithms to promote the construction of a
smart earth.

Key words: Remote Sensing;Bibliometric Analysis; Centroid Model; Co-word Analysis; Keywords Cluster



