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Abstract: In the face of accelerating industrialization and urbanization, the globe has witnessed an unprecedented surge in
resource consumption, leading to severe ecological degradation and posing a significant threat to the ecological security of
natural resources. As such, safeguarding the ecological integrity of these resources has become a pressing concern for
governments, researchers, and environmentalists worldwide. Among the various tools and platforms available for monitoring

and managing natural resources, Google Earth Engine ( GEE) stands out as a powerful and versatile cloud computing
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platform that facilitates the comprehensive analysis of Earth’s big data. GEE has revolutionized the way we approach the
ecological security of natural resources by enabling researchers to evaluate, predict, and formulate pre-plans with
unprecedented accuracy and efficiency. This cutting-edge platform integrates a vast array of satellite imagery, remote sensing
data, and other geospatial information, providing a holistic view of the Earth’s ecosystems. By leveraging the power of big
data and cloud computing, GEE allows researchers to monitor changes in natural resources over time, identify potential
threats, and develop targeted intervention strategies to mitigate environmental degradation. The applications of GEE in
managing natural resources are vast and varied. For instance, in the realm of forestry, GEE has been instrumental in
monitoring deforestation rates, assessing forest health, and predicting future trends. In agriculture, it has aided in the
precise mapping of arable lands, the monitoring of crop health, and the optimization of farming practices. Similarly, in
grassland management, GEE has facilitated the assessment of grazing pressure, the monitoring of biodiversity, and the
formulation of sustainable grazing strategies. Despite its many advantages, GEE is not without its limitations. One of the
primary challenges lies in the quality and availability of data. While GEE provides access to a wealth of geospatial
information, the accuracy and completeness of this data can vary significantly. This necessitates a thorough understanding of
data sources and the application of advanced data processing techniques to ensure the reliability of analysis results. Another
challenge lies in the complexity of ecological systems. Natural resources are intertwined in a delicate balance, and any
change in one component can have far-reaching consequences for the entire ecosystem. As such, researchers must employ a
multidisciplinary approach, integrating knowledge from fields such as ecology, geography, and environmental science, to
fully comprehend the implications of their findings. To overcome these challenges and further enhance the capabilities of
GEE in managing natural resources, there is a need for continued research and development. This includes refining data
processing algorithms, exploring new data sources, and developing more sophisticated models to predict ecological changes.
Additionally , promoting data sharing and openness among researchers and institutions can foster collaboration and accelerate
the pace of innovation in this field. In conclusion, Google Earth Engine has emerged as a pivotal tool in the quest for
ecological security of natural resources. By harnessing the power of big data and cloud computing, it has enabled researchers
to gain deeper insights into the functioning of ecosystems and to develop more effective strategies for their protection and
sustainable use. However, to fully unlock its potential, there is a need for ongoing research, collaboration, and innovation.

Only through a concerted effort can we ensure the long-term ecological security of our planet’s invaluable natural resources.

Key Words: natural resources; ecological security; Google Earth Engine( GEE) ; big data; cloud computing platform
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Fig.1 The framework of natural resource ecological security research based on geographic big data and cloud computing platform

i PR DA R AL S 2 BRI A5 2 PR TE AR BUCHILRE 248K 1 B AR BEIRA DGR , i Mde il & 51 v
B PR PO R | — ECPE R R, D e St T gl P A s el . T 2 EOR R S K
AR AT ST ET IR R B AL BRI A, B DRSS A7 A A% i AN e b 9 22 4 [l 3t
P PERERITT N RE ST ISR SRR AR S e B SR, (2) A AR BTURAE 5 A AN 1A 2% M TR Bt o A
FIBLES - T HOR M A A 2 A PP PPAG /T A AR IR I A L RS . IR R SRR IR R A |
P E BORGEFE I, B AR BTIRA S L e RO R PPN R I 5035 (3) AR %
TN PUEARZR e TIR SR A ST M A 25 2 A TSI | X6F 2R ok ] BE 14 A 25 A XU R AT T
IR R IE G HLaksr IR AR S B ARG, RS AN RS 5 R M A 22 ik, N AT
AR E B MU SR BERR ARG . (4) ASRBTIRAR A 2 A AR R R IR AR A5 5 PR 00N A B 45 2R il 2 B
S PR TS RIS | LB o 0 5 R A S PRI A S R RE ) . IR R R85 2 5 A [l ke
W, BAETE 2RI 2 R RN , B 0f F IR B AY rTr 2 M AR 25 8 4

3 RESRE

BEH H R R 5 2 B BRI, F ARSI 52 AW I AT B B, T I B ML 5 Pk ik, B s
R GEE, JEBLI 3 RS 7, (G e i i 40 9 R = e ) S 2 e il 5 0% . SR, GEE
TERHE IR WEFER B e FU W 7 A AE R R o 25 BBk | B i ok SR 3l 1 AR B8 8 A 254 A iF 5 1 O B
GEE z-F- B e B4R Bt AbBE G258 K B nT AL 7 T 035 W, VA L P o Ak R 30, (ELGH 4 sl F 5 AR
b KL B A BEEAT EORIE T, DR AR SR I LT R B

TEATATANGE H 77 BUWE A BE T B TS 52T, GEE /Ry — N il T i e e SR s R 58 e ) S ik
I3 TR R B A5 (8] 0 A 65, FEBOR A FIN FH S BT F R FEAHSC ™ i A4 P S BB A T HAT
TR S ORI S (EL

1) GEE $EARZ IR 71 A e ) = S AR S B - B

GEE j# i Ho A SR AR SR T — A0 RIS W A S MR IR 3 Mr-F- 65, HAZ O AL TE T4 4 kA 255
A JCEESE UM SE I A PRAE ) . GEE BIRCARZEAIKIE T Google HY =i 53 Sl BLIE , RE A% Ab PR A 212 18 %
T2 I AR R A 8 SRS B, 3K A R J P A1 ST P g DR e oy A S BB AR AR AR I 1 T R FE Tk [ A B 2
KidRerh AT LME Y GEE B = 280 M BAT A R0 AR 2 s A 25 W 5 4002 A 2 i B
A7 IRIT R, KR T R LR 508 v $HE 2l a8 SRS 1) v A5 R 52 PR Ak B 87 A A4

http ; //www.ecologica.cn



74 U A5 T AR AR | B OB ST 00 1 SR BT A 25 22 A IS e 3551

e [ 7 A A M U BOR A EVE AT BRos 4 07, BART R, 3 L35 ST A 1A DU D AE 0 A 245 i -
G — R PERE R AL B ER  FT DRUs g A A Ak B 22 R e M Kl s TR RE AR R A A S I SR
55 A AR B (g RS A IS ) BRI Rl 5 = e T Ol e e 11 HE S Bt iy 5 0T L 25
DR =2 5 1 AT FCRICH B 8y 14 A 2 PR A SRR SR SRR AR |

2) GEE 7E N TR E-5 KA 04 i i L - S 1 B AL A 25 PG 5 T i

GEE J" iz I N TR BERAHLER 7= S BOAR , IT A 1 22 BhiE I A2 25 W IR 0 A i) S vk A R, A B AL AR A
SCRFIAALAE X EEHORAE AR A2 VG T BERE AT RO B e 2 BE AN S 2R B P T AR AR R G AR AU AS
JERATRENE , FRIETE [ WA R R IR GEE BB, IR AE AR 25 W I A 70 B S g N T2 fiE
FORBIHT, T & HAT A R AL BE AL 1 B IR 4 0 55 AT LLRISE LR JLAST7 1) T R F K
(1) B BB BRI S 028 . FIHIREE = T HOR I Z 45 (CNN) AR B HT 45 (GAN) 45 4 & 18
JER BRI BE IR R e A AR B e T o328 | M AR A e 25 52 2 5, O e e R A Y
(2) B RGUEACHY R RETUN T B 20 A AL 27 ST AR by 3 A 35 AR e A A ) 2 T A Y | 52 B
X AR S A 25 KRS P SR T 3l e A 2 A R DR (o R AR TR M T UL 25 ) | S ST SRS T ) A
BEENG IR R O PSRE R ARG . (3) A SRR B R , B4 11 31 % Xt 4k AT 2347 T
He BN T, 42 i K A B AR MERA P | 45 51 B X6 U R al 1) bRk Ak BRIV BE 0 7, 1R 71 5
AR IB AT R

3) Bl I S 3 R A 5 A R A SR P R

GEE @ i #H— TP B L 52 & 2 3E 1 B N AR S8R I 5 8 4E Bl 1 5 2R B
M3 A ST M I 28 3 Tl AT L S5 — A8, gl [ R A 2 B L 2 15 O R 8L, e o s B Y
SR A Z AR . FEd B R, B O AR LA TS I : (1) SRR eAL FIALE AL . Sr 58—
KA ERNE , B PRAS R IR AN [RRS s B RERG AL Rl —F- 5 LG R & | 3R TR0 At A P A L
B, (2) Bl L2 SRR, TEHES BT O = A R, 1 8 22 e M FA BRI, )2 v K
A U AR 55 B R | 75 28 7 ™A% B KO U5 IR AR AE BRI 22 4 o A LA . (3) B S == b bl
il o EESE AR =R, SR RHITHIUL  BORF R T TRI Al I A = A 28 B IR, 2 e = i R
{ITEZ

4) 2y [E O ) SR T3 T 1w oA oA ) A 2 5 A BREOR TR &R

S TR YA R AR A A 25 SO AR R GEE 1 iU 2256 5 3 4R B 1 AR R AR 28 W 5 4 B
AR ZBIWT AT 1] o A U T BRI XSRSt 55, Il I — A WD A 2 M 05 4 BB R A
HE AT 1) JE AR DL LA SOOI A T35« (1) AR SR A b i i, B R PSR AR L,
T2 WA A | S BB A4 e S A BRI R A S R A AR S I S A B g R (2) B AR
ASHEIN TR AL IR A o TR 1 3 A 2 ) T A SR A F A, T R e R AR B Y ) A R
B, A T A AR SR B AE SF. (3) ARSI SR EOR L . 2T GEE RS RGP 4&
56, I T AN ) A A 2 R 0 A S R RME S BOR HES A S R G T 58 K R

=

£ 3L Hf ( References) :

(1] A, DB RGNS [ AR % 2% R, PE L, 2019(12) : 9-11.

[ 2] Ouyang Z Y, Zheng H, Xiao Y, Polasky S, Liu J G, Xu W H, Wang Q, Zhang L., Xiao Y, Rao E M, Jiang L., Lu F, Wang X K, Yang G B,
Gong S H, Wu B F, Zeng Y, Yang W, Daily G C. Improvements in ecosystem services from investments in natural capital. Science, 2016, 352
(6292) . 1455-1459.

[3] LiB, Zhang W J, Long J, Chen M Y, Nie J L, Liu P. Regional water resources security assessment and optimization path analysis in Karst areas
based on emergy ecological footprint. Applied Water Science, 2023, 13(6) . 142.

[ 4] WangC, Lin AY, Liu C H. Marine ecological security assessment from the perspective of emergy ecological footprint. Frontiers in Marine Science,

2023, 9: 1090965.

http ; //www.ecologica.cn



3552 JAE = 45 4

(5]
(6]
(7]
[8]
(9]
[10]
(11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]
[33]

FT, RFRR R, PR, MERR, FRE, 28 BEZEASRY BN R ES T2 R, AR, 2022, 42(5) -
1981-1992.
Fartout Enayat F, Ahmad Ghanbari S, Asgharipour M R, Seyedabadi E. Emergy ecological footprint analysis of Yaghooti grape production in the
Sistan region of Iran. Ecological Modelling, 2023, 481, 110332.
Zhang M N, Ao Y, Liu M, Zhao Y H, Lin K L, Cheng T. Ecological security assessment based on ecosystem service value and ecological footprint
in the Pearl River Delta urban agglomeration, China. Ecological Indicators, 2022, 144. 109528.
Zhang R Q, Li P H, Xu L P. Evaluation and analysis of ecological security based on the improved three-dimensional ecological footprint in Shaanxi
Province, China. Ecological Indicators, 2022, 144, 109483.
Yao X C, Chen W W, Song C C, Gao S Q. Sustainability and efficiency of water-land-energy-food nexus based on emergy-ecological footprint and
data envelopment analysis: Case of an important agriculture and ecological region in Northeast China. Journal of Cleaner Production, 2022,
379 134854.
B, B, BEY. ARSI T A A KRBT A @B MZSEH, 2020(1) : 124-127.
FENLHE, BRI, HEE, SO, ROCHE, XM [ ORI [ s ] RO BOR B AR SR, M ER{F BARR R 22 R, 2024, 26(4) -
881-897.
TRAE, FRBET, BEEAS. AR BTIRRA N BORAEZR 52 R R . k(5 SR 240, 2021, 23(8) : 1351-1361.
£ W, AR, WIURER, LA, BURYS. HARBEIR OB B 1 ST AT RS R SR AL . IR, 2023, 48(1) ¢ 189-200, 213.
REfR, ERmET, R, B, XUARTH, XEE, B, W% MR AT 5 PIE-Engine Studio FIBFFT 5 0. 38,
2022, 26(2) . 335-347.
PR, shaese, MU, W=, RAFER, SRUT. BT ZURIN R B O GEE AR /2645 AR, RIDIUUR RS 3R 5E, 2024, 33
(8): 1691-1701.
FPAT, XN, 2T GEE 5205 Sentinel Hodin 19 MUK R T AER AL, JLI%Z:, 2024, 38(7) : 1034-1040.
ZERFHT, DB T GEE B 1A AR Al %) Az 555 M (B MR AT I —— LUK T R 0. BREERL 254, 2024, 44(8) : 446-458.
JBES, TKAR, Bobkig, BAR, BRHEHE, THREE. GEE V-6 T 25 i A8 b KR e 400 Mo e A 14 50 ol T 8 R UK A0 AL R IR0 2K TR VE A AR,
2024, 46(5) : 103-115.
XMBEE, RT5, E8K, SR FET GEE V5 AYE B XK A BV ALt 2 48 S 4047 M2 b {E B, 2024, 49(4) : 57-62.
BISL, XRE MELL, IR, FEPCEL. BT GEE V- &5 19 S 1 4t 3K (4 BTN 55 43 47, M2 i BEAE 5., 2024 1-4. doi: 10.14188/j.
2095-6045.20240001

XN, RREE, STy, g, [, ZEAN, R, XIZRTE. GEE V& T 2 IR RS R HE I R . R, 2023, 27(9)
2179-2190.

Chew Y J, Ooi SY, Pang Y H, Lim Z Y. Framework to create inventory dataset for disaster behavior analysis using google earth engine: A case
study in peninsular Malaysia for historical forest fire behavior analysis. Forests, 2024, 15(6) ; 923.

Costa-Saura ] M, Bacciu V, Ribotta C, Spano D, Massaiu A, Sirca C. Predicting and mapping potential fire severity for risk analysis at regional
level using google earth engine. Remote Sensing, 2022, 14(19) : 4812.

Dahan K S, Kasei R A, Husseini R, Said M Y, Rahman M M. Towards understanding the environmental and climatic changes and its contribution
to the spread of wildfires in Ghana using remote sensing tools and machine learning ( Google Earth Engine ). International Journal of Digital Earth,
2023, 16(1): 1300-1331.

Jodhani K H, Patel H, Soni U, Patel R, Valodara B, Gupta N, Patel A, Omar P J. Assessment of forest fire severity and land surface temperature
using google earth engine; A case study of Gujarat State, India. Fire Ecology, 2024, 20(1) . 23.

Eisfelder C, Boemke B, Gessner U, Sogno P, Alemu G, Hailu R, Mesmer C, Huth J. Cropland and crop type classification with Sentinel-1 and
Sentinel-2 time series using google earth engine for agricultural monitoring in Ethiopia. Remote Sensing, 2024, 16(5) : 866.

LiuZJ,SuYY, Xiao XM, Qin Y W, LiJ, Liu L. Identification and mapping of yellow-flowering rapeseed fields by combining social media data,
Sentinel-2 imagery, deep learning algorithm, and google earth engine. International Journal of Applied Earth Observation and Geoinformation,
2024, 132, 104047.

Sahoo R N, Kondraju T, Rejith R G, Verrelst J, Ranjan R, Gakhar S, Bhandari A, Chinnusamy V. Monitoring cropland LAI using Gaussian
Process Regression and Sentinel-2 surface reflectance data in google earth engine. International Journal of Remote Sensing, 2024, 45(15):
5008-5027.

EARM%, XK, Ei ET GEE V-6 MBS LR LIE IR B AR RIR—— LATTIT I s g 1. V95 R B, 2023, 51(21) : 200-208.
Lin X C, Chen JJ, WuTH, Yi SH, Chen J, Han X W. Time-series simulation of alpine grassland cover using transferable stacking deep learning
and multisource remote sensing data in the google earth engine. International Journal of Applied Earth Observation and Geoinformation, 2024,
131 103964.

PG, B, IMEAG, BRI, RIS, Tk A S, KB Landsat A1 GEE - & RBTM 7 b R FH/ T8 428 f s 25 4 Jm 7R 3 e it
2023, 27(6) . 1480-1495.

4, BRENZE. FET GEE SN i s 555 B4R MO %, Bz MIfE R, 2023, 21(5) : 76-79.

Cheng J, Jia N, Chen R’ S, Guo X N, Ge J Z, Zhou F C. High-resolution mapping of seaweed aquaculture along the Jiangsu coast of China using

http ; //www.ecologica.cn



73

U A5 T AR AR | B OB ST 00 1 SR BT A 25 22 A IS e 3553

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

google earth engine (20162022). Remote Sensing, 2022, 14(24); 6202.

Guan B, Ning S W, Ding X, Kang D W, Song J L, Yuan H W. Comprehensive study of algal blooms variation in Jiaozhou Bay based on google
earth engine and deep learning. Scientific Reports, 2023, 13(1) . 13930.

Kislik C, Dronova I, Grantham T E, Kelly M. Mapping algal bloom dynamics in small reservoirs using Sentinel-2 imagery in google earth engine.
Ecological Indicators, 2022, 140. 109041.

Song T, Liu G, Zhang H J, Yan F, Fu Y B, Zhang J Y. Lake cyanobacterial bloom color recognition and spatiotemporal monitoring with google
earth engine and the Forel-Ule index. Remote Sensing, 2023, 15(14) . 3541.

BEMUNe , IvbR, KB, BOHE. BT GEE - B RAF A P R B 5 40 28 5 IS LBt K23 ( BARBLARR) , 2024 1-14.
doi:10.14188/).2095-6045.20240001

WREM. 2T GEE P& RURMEY P SR I . BLARIZ: , 2022, 45(6) : 44-47.

Lemoine G, Léo O. Crop mapping applications at scale; Using google earth engine to enable global crop area and status monitoring using free and
open data sources. 2015 IEEE International Geoscience and Remote Sensing Symposium (IGARSS). July 26-31, 2015, Milan, lialy. IEEE, 2015,
1496-1499.

Dong ] W, Xiao X M, Menarguez M A, Zhang G L, Qin Y W, Thau D, Biradar C, Moore B. Mapping paddy rice planting area in northeastern
Asia with Landsat 8 images, phenology-based algorithm and google earth engine. Remote Sensing of Environment, 2016, 185 142-154.

ZUkAE | MG, MHIlZE. Google Earth Engine £E4 & H P (BT BUIR 5 2. HiER(E BRl2A2440, 2024, 26(4) : 1002-1018.

LuLZ, GuoY, Li Y, Zhang Q L, Li Z Y, Chen E X, Yang L, Mu X Y. Comparison of machine learning methods applied on multi-source
medium-resolution satellite images for Chinese pine ( Pinus tabulaeformis) extraction on google earth engine. Forests, 2022, 13(5); 677.

Liu L Z, Zhang Q L, Guo Y, Li Y, Wang B, Chen E X, Li Z Y, Hao S. Mapping coniferous forest distribution in a semi-arid area based on multi-
classifier fusion and google earth engine combining Gaofen-1 and Sentinel-1 data: a case study in northwestern Liaoning, China. Forests, 2024, 15
(2) . 288.

Yuan X G, Liang Y D, Feng W, Li J H, Ren H'T, Han S, Liu M Q. Classification of coniferous and broad-leaf forests in China based on high-
resolution imagery and local samples in google earth engine. Remote Sensing, 2023, 15(20) : 5026.

WA, GFRAMA, ROCHE, B2, BaEd, BAE T GEE WA L5 i o 26 RO A My i A 5. kb, 2024, 41(10) ¢
1-17.

Zhao F, Feng S W, Xie F, Zhu S J, Zhang S J. Extraction of long time series wetland information based on google earth engine and random forest
algorithm for a plateau lake basin: A case study of Dianchi Lake, Yunnan Province, China. Ecological Indicators, 2023, 146, 109813.

Pinkeaw S, Boonrat P, Koedsin W, Huete A. Semi-automated mangrove mapping at national-scale using Sentinel-2, Sentinel-1, and SRTM data
with google earth engine: a case study in Thailand. The Egyptian Journal of Remote Sensing and Space Sciences, 2024, 27(3) . 555-564.

Chen C, Sun W W, Yang Z H, Yang G, Jia M M, Zhang Z J, Liang J T, Chen Y K, Ren T H, Hu X B, Liu Z S. Tracking dynamics
characteristics of tidal flats using Landsat time series and google earth engine cloud platform. Resources, Conservation and Recycling, 2024,
209: 107751.

Caiza-Morales L, Gomez C, Torres R, Nicolau A P, Olano ] M. MANGLEE: A tool for mapping and monitoring MANgrove ecosystem on google
earth engine: A case study in Ecuador. Journal of Geovisualization and Spatial Analysis, 2024, 8(1) . 17.

He M H, Liu Y. Analysis of lake area dynamics and driving forces in the Jianghan Plain based on GEE and SEM for the period 1990 to 2020.
Remote Sensing, 2024, 16(11) . 1892

Minh V A, Quang D N, Tinh N X, Ribbe L. Spatio-temporal dynamics monitoring of surface water bodies in Nhat Le River Basin, Vietnam, by
google earth engine. Journal of Water and Climate Change, 2024, 15(3) . 1262-1281.

Wu D, Quan D H, Jin R. Analysis of surface water area changes and driving factors in the Tumen River Basin ( China and North Korea) using
google earth engine (2015—2023). Water, 2024, 16(15) : 2185.

Albarqouni M M Y, Yagmur N, Balcik F, Sekertekin A. Assessment of spatio-temporal changes in water surface extents and lake surface
temperatures using google earth engine for lakes region, Tiirkiye. Isprs International Journal of Geo-Information, 2022, 11(7) . 407.

Li H, Somogyi B, Téth V. Exploring spatiotemporal features of surface water temperature for Lake Balaton in the 21st century based on google earth
engine. Journal of Hydrology, 2024, 640. 131672.

Pedreros-Guarda M, Abarca-del-Rio R, Escalona K, Garcfa I, Parra O. A google earth engine application to retrieve long-term surface temperature
for small lakes. case: San Pedro lagoons, Chile. Remote Sensing, 2021, 13(22) . 4544.

Bonkoungou B, Bossa A Y, van der Kwast J, Mul M, Sintondji L. O. Inner Niger Delta inundation extent (2010—2022) based on Landsat imagery
and the google earth engine. Remote Sensing, 2024, 16(11) . 1853.

Sellami E M, Rhinane H. Google earth engine and machine learning for flash flood exposure mapping case study: Tetouan, Morocco. Geosciences,
2024, 14(6): 152.

Sy B, Bah F, Dao H. Flood extent delineation and exposure assessment in Senegal using the google earth engine: The 2022 event. Water, 2024, 16
(15) . 2201.

Kwong T HY, Wong F K K, Fung T. Automatic mapping and monitoring of marine water quality parameters in Hong Kong using Sentinel-2 image

time-series and google earth engine cloud computing. Frontiers in Marine Science, 2022, 9. 871470.

http ; //www.ecologica.cn



3554 JAE = 45 4

[60]

[61]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]
[78]
[79]
[80]

[81]

[82]

[83]

[84]

[85]

Wang Q, Song K S, Xiao X M, Jacinthe P A, Wen Z D, Zhao F R, Tao H, Li S J, Shang Y X, Wang Y, Liu G. Mapping water clarity in North
American lakes and reservoirs using Landsat images on the GEE platform with the RGRB model. ISPRS Journal of Photogrammetry and Remote
Sensing, 2022, 194 39-57.
Wen Z D, Wang Q, Liu G, Jacinthe P A, Wang X, Lyu L L, Tao H, Ma Y, Duan H T, Shang Y X, Zhang B H, Du Y X, DuJ, Li SJ, Cheng
S, Song K S. Remote sensing of total suspended matter concentration in lakes across China using Landsat images and google earth engine. ISPRS
Journal of Photogrammetry and Remote Sensing, 2022, 187 61-78.
Bhowmik S, Bhatt B. Drought monitoring using MODIS derived indices and google earth engine platform for Vadodara district, Gujarat. Journal of
the Indian Society of Remote Sensing, 2024, 52(9) ; 1885-1900.
Burka A, Biazin B, Bewket W. Spatial drought occurrences and distribution using VCI, TCI, VHI, and google earth engine in Bilate River
Watershed, Rift Valley of Ethiopia. Geomatics, Natural Hazards and Risk, 2024, 15(1): 1-26. doi.org/10.1080/19475705.2024.2377672
RIS, BRANSC, SREEEH, iIJE%‘JZ% MR, BE, WA, ZER, MEE, MEL, I EE BT Sentinel-1/2 NG B AIIRHIERY
AR AL, HuER S BB E# 4R, 2023, 25(1) : 153-162.
WS, TE, BNk, FET GEE MEMT ARG M S M E S LSS, K A5, 2024, 44(1) : 335-345.
R, TH WA, 7, 25, ST RS BRI A A I ST, T E A (S, 2021, 33(5) . 32-41.
Pekel J F, Cottam A, Gorelick N, Belward A S. High-resolution mapping of global surface water and its long-term changes. Nature, 2016, 540
(7633) ; 418-422.
Gray M E, Zachmann L J, Dickson B G. A weekly, continually updated dataset of the probability of large wildfires across western US forests and
woodlands. Earth System Science Data, 2018, 10(3) . 1715-1727.

VLA BIRAR, PRAAL, XFRIE, A—I5, #5008, BT GEE =it LandTrendr VA MK = M ARMIEZ) 51 25 15 8 0. B sl BT
FER2EEAR, 2024, 1-15. doi: 10.13878/j.cnki.jnuist.20230225002.
FIRIL, SRR, A ST GEE B9 1982—2021 4F Py 5 Hb X R B 26 o B Pl 23 Zh A8 S R MA LR AT. ARl TR =74, 2023, 39(15)
94-102.
Velastegui-Montoya A, Montalvan-Burbano N, Carrién-Mero P, Rivera-Torres H, Sadeck L, Adami M. Google earth engine: A global analysis and
future trends. Remote Sensing, 2023, 15(14) . 3675.
Khan S M, Shafi I, Butt W H, de la Torre Diez I, Flores M A L, Galan J C, Ashraf I. A systematic review of disaster management systems:
approaches, challenges, and future directions. Land, 2023, 12(8) . 1514.
Liu C C, Shieh M C, Ke M' S, Wang K H. Flood prevention and emergency response system powered by google earth engine. Remote Sensing,
2018, 10(8) . 1283.
Amani M, Ghorbanian A, Ali Ahmadi S, Kakooei M, Moghimi A, Mirmazloumi S M, Moghaddam S H A, Mahdavi S, Ghahremanloo M, Parsian
S, Wu Q S, Brisco B. Google earth engine cloud computing platform for remote sensing big data applications: a comprehensive review. IEEE
Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 2020, 13 5326-5350.
O, WEE%, SHIE, X%, ZEt T Google Earth Engine 7EHUBREL 2= 5 MREEARR % b (¥ 07 FIBF 5T 4 . 38 AR S5, 2018, 33
(4): 600-611.
Dinerstein E, Olson D, Joshi A, Vynne C, Burgess N D, Wikramanayake E, Hahn N, Palminteri S, Hedao P, Noss R, Hansen M, Locke H,
Ellis E C, Jones B, Barber C V, Hayes R, Kormos C, Martin V, Crist E, Sechrest W, Price L, Baillie ] E M, Weeden D, Suckling K, Davis C,
Sizer N, Moore R, Thau D, Birch T, Potapov P, Turubanova S, Tyukavina A, de Souza N, Pintea L, Brito J] C, Llewellyn O A, Miller A G,
Patzelt A, Ghazanfar S A, Timberlake J, Kloser H, Shennan-Farpon Y, Kindt R, Lillesg J P B, van Breugel P, Graudal L, Voge M, Al-
Shammari K F, Saleem M. An ecoregion-based approach to protecting half the terrestrial realm. Bioscience, 2017, 67(6) : 534-545.
PHE, SRR, THE, MERT, MO %. T Google Earth Engine FIHLAR = >] IGHF M - 33A HLBT & B 100N, ARlr TR A4, 2022, 38(18) .
130-137.
TACHA, okPE, Beeh, AR, BN, DEEss, BKF, BB ST Sentinel-2A MYARAEFIAR I BLEIBOR 7= BTN, Al TRE2 =4, 2022,
38(9) : 205-214.
HPE, A, BANE, R, BRI, T GEE B AR ARG K IRS) I WEFE. W IR 224, 2024, 42(4) : 684-694.
Lﬂﬁﬂlﬁ. $ET GEE Wy B IE VLA WAL TL R oK B ORI 8. M E TR, 2023, 42(35) ; 133-135.
Waleed M; Sajjad M; Shazil M S; Tariq M; Alam M T. Machine learning-based spatial-temporal assessment and change transition analysis of
wetlands: An application of google earth engine in Sylhet, Bangladesh (1985—2022). Ecological Informatics, 2023, 75 102075.
Kerdiles H, Rembold F, Meroni M, Urbano F, Lemoine G, Perez-Hoyos A, Csak G. ASAP—Anomaly hot spots of agricultural production, a new
global early warning system for food insecure countries. 2017 6th International Conference on Agro-Geoinformatics. August 7-10, 2017, Fairfax,
VA, USA. IEEE, 2017; 1-5.
Sulova A, Jokar Arsanjani J. Exploratory analysis of driving force of wildfires in Australia: An application of machine learning within google earth
engine. Remote Sensing, 2020, 13(1): 10
Tao H, Song K S, Liu G, Wen Z D, Wang Q, Du Y X, Lyu L L, Du J, Shang Y X. Songhua River basin’s improving water quality since 2005
based on Landsat observation of water clarity. Environmental Research, 2021, 199. 111299.

AREA], 2B, W, XA, XISk, Google Earth Engine 7£ 4 #u78 w5 AR I P A FsT ik J2. [+ B saR R 2021, 33(2) . 1-10

http ; //www.ecologica.cn



