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Amin Naboureh, Ainong Li, Jinhu Bian
Institute of Mountain Hazards and Environment

Mountainous areas are changing around the globe due to both climate change and human activities. Since
accurate and up-to-date information of Land Cover (LC) changes in mountainous areas is of paramount
importance for various disciplines, monitoring these changes is vital. Here, we adopt a sample migration
technique and a hybrid data balancing technique to monitor three decades (1990-2020) of LC changes in
mountainous areas of the China Central-Asia West-Asia economic corridor.
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We analyzed the active layer thickness and ground temperature using the borehole observations.
Based on ground observation data, we then assessed the applicability of Greenhouse Gases Observing
Satellite (GOSAT) CO, and CH4 datasets. Finally, we analyzed the temporal and spatial changes in CO2
and CH4 concentrations from 2010 to 2018. The annual CO2 concentrations increased gradually between
383 ppm and 406 ppm, while the CH4 concentrations increased significantly from 1772 ppb to 1832 ppb.
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Curating Big Data on Population and Settlements to Monitor the
Sustainable Development Goals (SDGs)

Robert R. Downs, Robert S. Chen, and Alexander M. de Sherbinin
Center for International Earth Science Information Network (CIESIN), The Earth Institute,

Columbia University

Spatial data describing population distribution and settlement patterns can be used, either alone or in
conjunction with other data products and services such as Earth observations and in situ data, to assess progress
on implementing the SDGs and to identify where additional efforts could benefit specific groups of
people—especially those who might otherwise be left behind. Spatial population data are critical to the
development and use of many SDG indicators, especially those based on per capita rates or computed
separately for urban versus rural areas. However, to effectively utilize population and settlement data over time
in the context of SDG monitoring and decision making, the data need to be curated, effectively managed
throughout the data lifecycle, and persistently accessible in an open manner. Furthermore, in light of the
interconnectedness of the SDGs, curation of population and settlement data needs to support cross-disciplinary
and cross-sector use and reuse, to support consistency in monitoring, targeting, and decision making within and
across countries, sectors, and time periods. Supporting long-term transdisciplinary use of population and
settlement data, ensuring that these data are Findable, Accessible, Interoperable, and Reusable (FAIR), clearly
communicating their open access status, and describing their quality are essential capabilities that enable
diverse users to effectively, efficiently, and transparently apply these data to their pressing challenges.
Examples of population and settlement data for monitoring the SDGs are described along with approaches for
curating, managing, and disseminating these data as open data for long-term use by diverse user communities.
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Prioritizing the biodiversity variables that can be retrieved from satellite

Andrew K. Skidmore, Nicholas C. Coops, Elnaz Neinavaz, Abebe Ali, Michael E. Schaepman,
Marc Paganini, W. Daniel Kissling, Petteri Vihervaara, Roshanak Darvishzadeh, Hannes
Feilhauer, Miguel Fernandez, Né&tor Fernéndez, Noel Gorelick, llse Geizendorffer, Uta Heiden,
Marco Heurich, Donald Hobern, Stefanie Holzwarth, Frank E. Muller-Karger, Ruben Van De
Kerchove, Angela Lausch, Pedro J Leit&, Marcelle C. Lock, Caspar A. Mcher, Brian O'Connor,
Duccio Rocchini, Claudia Roeoesli, Woody Turner, Jan-Kees Vis, Tiejun Wang, Martin
Wegmann3, Vladimir Wingate

University of Twente, Netherland

The rate of biodiversity loss is of critical concern though methods to assess the impact of anthropogenic change
on biodiversity at a global scale remain incomplete. Biodiversity change has many dimensions, occurring at a
range of spatial and temporal scales that make traditional in situ biodiversity monitoring inadequate for regular
global monitoring. Both ecologists and remote sensing engineers agree that there is an extraordinary increase in
anthropogenic pressure acting on biodiversity, causing habitat change and degradation, land use change,
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pollution and invasive species, all of which are further aggravated by climate change. All recognise the
necessity for a common framework for monitoring biodiversity, being a core set of complementary
measurements that capture major dimensions of biodiversity change, and are produced by integrating primary
observations, (from e.g., in-situ monitoring or remote sensing), in space and time. Here we present a compiled.
comprehensive, prioritized list of remote sensing biodiversity products that can further improve monitoring of
geospatial biodiversity patterns. Remote sensing products related to Ecosystem Structure and Ecosystem
Function were shown to be the feasible, mature, accurate and relevant for monitoring biodiversity from space.
Agreeing on a list of remote sensing biodiversity products will accelerate product generation as well improve
the monitoring of biodiversity.

International Barcode of Life — DNA tools for science, conservation and
sustainability

Donald Hobern
International Barcode of Life Consortium

DNA barcoding is a research tool based on sequencing short standard sections of the genome of any species for
easy comparison and identification. These sections, known as DNA barcodes, have been selected based on their
suitability for species-level discrimination across major taxonomic groups. DNA barcodes are collected from
reference specimens and can then be used to confirm the identification of organisms as they are encountered in
the field, or for identifying remains and traces of organisms in the environment, or for surveying the
composition of entire communities of organisms (a technique known as metabarcoding).

The International Barcode of Life (iBOL, https://ibol.org/) consortium is a partnership based on a
Memorandum of Understanding between national institutions active in the use of DNA barcoding technologies
to study and monitor biodiversity. Between 2010 and 2015, iBOL’s $125 million BARCODE 500K project
created reference sequences for 500,000 species, accessible through the Barcode of Life Data Systems (BOLD,
https://boldsystems.org/). BIOSCAN, iBOL’s current seven-year program (2019-2025) is working to expand
coverage of the barcode reference library to two million species and to operationalise metabarcoding for
eukaryote communities globally. BIOSCAN will scan species assemblages from at least 2,500 ecosystems and
will document species interactions for at least 2,500 sites.

DNA barcoding is a well-established approach for rapid, cost-effective species diagnosis, with many
applications in support of taxonomy, biosecurity, conservation, and monitoring. Rapid and accurate
identification of any species facilitates many benefits for sustainability. Historically, conservation programs
have relied on data for a few well-recorded groups (mainly vertebrates and flowering plants), but barcoding and
metabarcoding can reveal distributions and dynamics of whole communities. This will enable better prediction
and response to changes resulting from climate change and other pressures and make it possible to plan for
preserving much more of the world’s genetic diversity. Similarly, improved detection of pest insects and fungal
pathogens can support both improved food security and more efficient use of pesticides.

With lowering sequencing costs and continued expansion of the barcode reference library, DNA-based
solutions are accessible and relevant to researchers, governments, industry and society in all regions. Greater
collaboration will accelerate completion of the reference library and deliver the large volume of comparable
data necessary to maintain ecosystem integrity through the coming century.
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How could Global Biodiversity Information Facility better support post
2020 global biodiversity framework

Joe Miller
GBIF Secretariat, Denmark

Biodiversity data is distributed by nature, with important data residing within museums and nations, but
biodiversity itself crosses borders. It is necessary to bring these data together into a single access point to better
understand the fullness of our knowledge. This has been the remit of GBIF, the Global Biodiversity Information
Facility, for the past 20 years as an intergovernmental organization initiated from the OECD Megascience
Forum. As our knowledge base has grown to over 1.9 billion species occurrence data points it has
successfully met part of Aichi Biodiversity Target 19 but much more is needed especially in high biodiverse
regions. GBIF mediated biodiversity data is being used for scientific research with more than three peer
reviewed publications citing GBIF mediated data every day. The GBIF community is committed to
identifying the most impactful pathways for biodiversity data use in policy. It does this with close coordination
with the CBD, IPBES and GEO BON. At the national level GBIF nodes work closely to align biodiversity
data to national priorities. Through it next Strategic Plan GBIF has recommitted its efforts to provide free and
open data to meet the needs of policy makers as we all combat global change.

The new Catalogue of Life for a better service to biodiversity informatics

Olaf Banki (Naturalis Biodiversity Center, Netherlands)

Towards the Atlas of the Russian Flora: e-data are changing our reality

Alexey Seregin ( Irkutsk State University, Russia )
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The precipitation over the Tibetan Plateau (TP) in mid-autumn contributes substantially to the atmospheric
heating source over the TP in October, which is a triggering factor for the abrupt transition of upper-atmosphere
circulation and the autumn/winter seasonal transition in East Asia. Data diagnosis and numerical simulations
show that the tropical Pacific and Indian Ocean temperature anomaly mode (PIM) is a precursor signal for the
variation of TP precipitation, characterized by a dipole mode with a southeast—northwest inverse pattern. The
suppressed convection over the northern Maritime Continent is a pivotal medium through which PIM T[i.e.,
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positive sea surface temperature anomaly (SSTA) in both the tropical central-eastern Pacific and western Indian
Ocean accompanied by negative SSTA around the Maritime Continent] affects the TP precipitation. It influences
the upper- and lower-level atmospheric circulation and provides favorable ascending motion and moisture
conditions for the precipitation anomaly over the northwestern TP, while it is out-of-phase over the southeastern
TP. Therefore, it is necessary to consider the tropical Pacific and Indian Oceans as a unified whole when studying
their effects on circulation and precipitation over and around the TP.
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Land cover dynamics, characterizing land surface phenology, reflects the seasonal and interannual variation in
terrestrial ecosystems and is very sensitive to climate change and land-cover and land-use change. For
investigating climate changes, long-term data record of land cover dynamics has been generally retrieved from
the polar-orbiting satellites of Advanced Very High Resolution Radiometer (AVHRR), SPOT-VEGETATION,
Moderate Resolution Imaging Spectroradiometer (MODIS), and Visible Infrared Imaging Radiometer Suite
(VIIRS) since 1980s. However, near real-time land cover dynamics is particularly important for sustainable
agriculture and land management, such as assisting farmers and agricultural agencies for identifying the
optimum timing of cultivation practices, monitoring crop growth, and estimating crop yield; foresters and land
managers for detecting disturbances related to forest pests, disease outbreaks, and species invasion; and weather
modelers for estimating surface energy balance in weather prediction models. Recently, detection of near
real-time land cover dynamics has become applicable with the availability of remotely sensed big data from high
spatial resolution polar-orbiting and high temporal resolution geostationary satellite observations, as well as the
innovations in computational power and storage. Therefore, this presentation introduces the long-term data
record and near real-time monitoring of land cover dynamics from various spatiotemporal resolution data
observed from operational polar-orbiting observation [VIIRS (375m), Landsat-8/9 (30m), Sentential 2
(10m-20m)] and geostationary satellite data (5-15 minutes).

WmTWEL S ETHFHROTRHFELZRBRTR

Gregory Giuliani
UNEP/GRID-Geneva & University of Geneva

The key to sustainable development is achieving a balance between the exploitation of natural resources for
socioeconomic development and maintaining ecosystem services that are critical to human’s wellbeing and
livelihoods. Some of these environmental issues can be monitored using remotely sensed Earth Observations
(EO) data that are increasingly available from freely and openly accessible repositories. However, the full
information potential of EO data has not been yet realized. They remain still underutilized mainly because of
their complexity, increasing volume, and the lack of efficient processing capabilities. The EODC a new
paradigm revolutionizing the way users can interact with EO data. It lowers the barrier caused by Big Data
challenges (e.g., Volume, Velocity, Variety) and provides access to large spatiotemporal data in an analysis
ready format. It significantly reduces the time and scientific knowledge required to access and prepare EO data
having consistent and spatially aligned calibrated surface reflectance observations. We will present how the
EODC can be used to monitor environmental changes across countries and can enable more effective responses
to problems of national and regional significance.
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SR HUHE ) R R B, AR T DLRE AR M N T, AEAS DK TG TR I, AR
XA S XS RE VIA . BEAE VK| g i TR A I, A M 2R 28 7 g & . mrausdi R
AN FERITER T UK AT SR RS S, S B AR R L BAT e fm = 3
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ETHFF SAR $iRHIERIKES S PR FRE BRI A%

RO 2 BAER N2 RE 2L RAE L2 R
1 FEMFREREGQIARLIR;, 2. FPEAHFRAF

PR UK i 2 R BRI, 2 RRAAL M BBUR XA R R 8% o 10 SR BRAAL I B B R A, KR
T R A HERA G THUK 35 2R T P o R AN i S R (R OB A IR 22— PRI, B INAR It oK s R A A5 2
BT IR R AR AL IR S BRARAR A RO E T B 5C8E, 0f A SRt 2x BiXT A BRAZ (L B A
HER . (HR2 H AT oK a5 15 S G0t RAL Ty AU TP AR VR RIRFAE SR = RENS S LRl £ 5 58 B
A RF RIRAE T 2o AT SO P R AR X PRI B 7 Sentinel-1 T2 15 s ALARTERIX (SAR) Hidis,
BEUE—FaT RALAS A X 35 P PG R P O VR R BRI, JFE TR A — L BOR AT Google Earth Engine
(GEE) ~“Vf5, M 1 BURFAE s 70 B P R AR A5 V5. 45 RAR W7 5 BAT I Rk A S & e
R TR N TR IX I, Dt TR DX A DK st R R s R DA 5 R S SR A R S
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HBEFH B FHIKEIE G2

EHEN XIEEMFEF INSAR M0 5494

2
FEA LK

BERITRIC R IR T X H T AR TR IR I T RE, ™ ELUE AT dr i 22 42 . T ELRE
IR T R RURA R, D LRI, SR X R BRI SR, TR I X B
PRETE RN AR Db e JabE . ASCR G 1 0 A3 B PSP InSAR $OR, BRI A A R4
XN, JFRET 2018.05 % 2020.05 MIIAI PRI X T FEMIR LA M . MESS SRR, AR 1T X A 3R
BEARCRERRGE, APHEN . PEACE A R IX S b A TR A R AR, HRAE DT R B 5 B 46
THETRE: M RF XN RE—ERERIRT, Moy XEREIRE, Wy, MUy, ¥
%, ADBW XHVIREARE, Wsk/AED™. $0 TR By S8, 8RBl kN R 2K A EURT R
T VAN, BURXE R XA B SRR B X PR B 1 R E B R . A SGE R
FTCAZIIN, e ML AN G4, RS IR X BV B DX B R A R /K SRR B AL 1 R A

EHTHF InSAR BRI ZEB IR T EIFHES

HikdE 3 g F 2 ki e
L ZRfGLOHALR: 2 PESLRE: 3 PEAERAY

T IR — P s R M TR 9, 3G R T B AR A AR R o A BRI T = R A TE AL,
ORI R PR R RE, VKRR AE T RORIE R R sE, H HEAKRERER, AT RER
WIS A, ARSCRIF 26 5t Sentinel-1A TEFHEL W #50 SAR #i#li, KH45E PS-InSAR Fl
SBAS-INSAR W FHI /7 INSAR J5i%, KIsE T 4 B FHESRRITER, 153 74 2018 42 12 H 7 H % 2020
12 H 20 HEAW I3 A, 4 TR AR IR S A FIE, FF45G 01 70X E AR RI N 2T
NIRRT R . R AT, TR I T B N R TR R K, FOS B RIEAE 2 (A B
RN, HFSFNHEROKFE—EXR, FEKEIEE K FERKAAE T — DR IE I R A AR
W45 A B TR 2 SRS S S RHE S L BOLE, SR 4 ok 35 TE 52 L 2 % 1k 4 .
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ET BRI @ IR B 4 IR = R 5%

EFEE TP SRR RE Y

X
1%
1. YEHFRZREERFTARLI KFHRELEZRT,; 20 FEHFRXF

PEBEIREAL IR I IN R, b I R B R o A, U IR S 47 2R 75 ™ BRI 1 ST
28 R U IR i B AR AT LA RO A B 7 A st S TGS R e A R B A, JE HBEE A
IR TARROHERE, 78 o B AR MBS S0 3 o EUBORABOR o 783 i 7 2 8 1 2 S0 I 5 R A SR S R e i
RAEANE], T 24908 T @ SRR BT TR T IX — 25, SR B IR RN . Ak, AT
RIS R A, BRI T — MR T 2 G R IR ORI T 7 5 B R R R SRR R AR A T i, AR
Gy AR AR L SR SR RN a5 B AR R R SR SO AT T, Giit TSR HURIRAE 2017-2020
SRR AT S TR, S5 ST A SR R 7 A 1 S SR ) A R S By AR B o R AR 3 o SRR
RELW], 2T IR AR RS B AT ik 94% A b, B — SR B BT IR R A BEAE 85% LA E . AHAL
TOARRNI %, RIPETRAh 7 IE R Esha, I BiRs B AR AR R AR A T —Fb
.

ETZEERBNRBESRARURESESTREM S

X FRAR . AX LT 5%

AR

EATEUE R, RIS RGN — AT BA BALRR IR, WA
IR R G T RS R AZ BT V2 K. 2S5 B (spatial information entropy, Hs) /& —Fi (5 S0
L TR RS R A R A P R 7 i . RitE— DR 23 (RS B R R AR S R G = o b i
A SOMCERR B, BRI TFTIX,  PNRIBOART TR T, #£T 2000, 2010, 2020 fE=
WA G, R 2 AME B AT iR oA RS, R4S 11 P RSO RTe4, /i
S BAFIET AR S TR R E M. SRR RS E RS S E B B R A
TEARS IR BEAROG, R —Firm] LS S 5o WS J) 2 [ S5 A6 R AIE (1 27 6 R i 4. 2000—2020 4 SE JA] it 34 A4 2
(A5 B EA WA, HJS TR0 R SR, R R AR A% Jo A7 P AN W o o K STt )
43N 39 AR, AN S BUE I EBLE B E R R s, H 20 AR W (E PR
PSR, R T IEHL X BAR SR SR e P M, (HIE AR R HHE AR (B TREEZH X (A 24530
BRARILAT B0 B0 -
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BT SRR o E R BT RN X LR

BEARV IR RE

1. YEHFRZREERFTARLIR KFHRELEZRT; 20 FEHFRXF

BREER 17 TR e B bnde st g B Ais 75 30, et SRR B AR IIAR AL, TN 1 S8
PR — H AR, SR S0 3 g e AR R BE 7)o 8 R T A S the 5 T AR L U8 K3 i i Bt
HL v n] AT R L TR R 24N ST R e AR N AFAE RO T o G ST RRAE AL eF . A
W55 AT A EAE I, FERAS A BESEILN AR AL I T RRSEA RIS, A A el 2 S 3R [ I
PR (1 E B PR 73« A0S [ W ANBUR AL B SCRRIT FE IRIFR AR AR 28, MBS 3A B L 425 AN
55 55 25 18] D5 THT PR B RS VRAN R s » FFARFEI T A SR 73 Sl i B 1 b 5T (B 3 e AT )
b (asr R AT (Dl SrEBT ). ST Ol T m A KT (EIR
AT 5 AN, R AH 2 I ERIRbNE i T 2014—2018 FFIXEEIR TR 58, A
RSS2 08 B ARIRZS A BT B WFFUE R, A 3R A i R T e i H AT A7 AE
AT BRI, ST 1R) 22 57 0 3 (N Rr o B BT i B JE ST e 5F S 70 . A AR A BUORSCRF
LSRR MAEEVINKAR.

ETHE R R RN EABEE R EaRNE

FHRk, ZALW. HEH. FIEX. BriEs
Bl iF- K F M A 5 1842 8. F 1%

I8 5 9k T R A 47 5 SR ) ORI G N 3tk e ) 5% T 45 A 45 0 T LR A A B AR R 7 RO HE (1
WIRISWT . SRT, A E R s R I R T A R E R BB &M, BEoIN B g
PIX [, SEBUARIE R FE AR, AR T A DA ShEO R OO AR RS Kt R SE MBS TE
BRI TT V5 . %7 RAETRAC PR B, 1 Jonf AR s m AT AR B AR e . RS L RRAEHRAE, ZJmdeit T
MR BETE FR B A M AT 1) R 2, AU BB TE R A P o IS T T 1 2 ) DY M e B e R AFAE SIS T 02
(] ) A2 SRAR R e PR I 4 65 B R 2, 30T A W 0 A A8 2 ] 1% 122 0 19 0 W T 0040 ) 15050 AR A A2 15
HILRASKAGINE R AR A G o %75 AEORIERS EERIRTER N, FIAR AT AR ) 5 2= BRI SE LR E 12
) ANFA [ B8 5 ARSI, e A2 VB 65 IR A L B A A B 5 I S N A 5 5 Wi T [ PR R 2 ) ) K
B HERBEIE RIS L. 1R LHEBRBEIE AL 250 KIXEBLN, WA IR AT SRR, &
AR R A B R 3-8mm, ST A AR R R S BAE 2-Tmm. 1207 VA T HER LRI Hh A AR
BT LU, SEIRT B E AT oK B b, DuREiE 22 v AR it Z AR S8
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DEFH B FHIKEIA -3

EERFEE =AXHXSIHFEEREN

A (PEF LK)

TEHE ST THHE SAR BERERIEMEES XS

BEAHL AL 2P RAH 2
1. RAKF MNLEBFELEIRERRELELT, 2. AAAF EREZLEIAFR

HLE A R FLIE 1L (synthetic aperture radar, SAR) A LAk, RiG iM%, HEFMEERA. @2
Y PR R, AERAEY AR I T BTSRRI AR F, AT DU RS AE RO A S B SRR SRR, R E Ak
WA= PRIFAR 22 B T EERNE L. AT, PlE SAR G HAHEMAS AR, RIFEIAR
BAEVTEE PSS A Bk, AR P EE CRNSSMD BBl Mg iskss, A i a1 a0 2 i A izt B i (7]
FKARAEDIN G FIBURE BAAERRZE R, ™ E R ARG A 7 R RER . N T R BRI, A SCH
H T —FE R S SR N RUREIRE AN 2K 07 15 o 1% IEBIN T i % SRR B AR I 5 28%, IF
SEA BTN S SRR BRI 2, LA v AR B2 i AR 2 P ity (0 4 A 0 PR 0 4 A 2 S i K )
PR RIS . I IR R HIX ) 12 5t UAVSAR I F 5T 7 528, 45K, M5
FUIHLER 52 2] 70 252858, AR SCHE HH I 7532 mT LA 28O A R NS5 £ RO 5 RS () A A R A 7 SH0S 88 B A P )

&
o

I 30 SEAR BT LU X S LU 2R BV B 22 24 R EL X SR 3R AL B W R

RN
L P EAFRERAE LURFEI 2. BFAHLKFHER

e L PR 28 AR AMORTT 5 L A ) TR U PR P PR MR AR A8 X, R U AR A I 5 0 B AR R A5
BRI R 2RI — AR A X, RRRRTE S, LR A RO R B SR R . N
TR BN ARZ ST S A AR LR N, FRATICEE T 1985 4. 1995 4. 2005 SEAN 2015 4t U HAF IR W L
[X 136 @ Landsat 41 A AR KPR FER AL A R ATEEMRHIEEAT 200, 7RI ERAl EHREX
i ARZR . BlJE, R0T T LI ARZR (B 23 AR AL ARRAE DL R b T R 250 v L AR R o A (R Re i )i SR A
/N —3eid: (PLS) [H] U AR PPl vy Ll AR G0 Mg AL B i ma 82, X 43 AN [) A fige A8 2 ) BR s
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25 R T L DR v L LR 2 Bh 2 J3 A0 A7 AR 28 18] S B I, ARGV~ 25044 M 1985 A1) 3992.58 K FTH
FI| 2015 1) 4047.60 >K, EF 72955 K. = ILARG o AAs SR iEE 2 B s, B3R, tkAh, PLS B
HER, AKZFEAFKE (PRE_Grow). AKZEH mEIRE (TEM_Growmax) FI4F & [%/K & (PRE_Year)
F2 e LR 26 A8 1 ) 32 B R Bl S IR 7

E-TF Google Earth Engine BT & & /NEINSGHEAR
B et B E

e, KE. AZE. BE. RER. ¥, k. TTE. 24
BT R K F

SIS HER ISR 23 18] 0 A 5 SR AT AR RS I . P~ T ZEAT 4R . H Al T IE e
ARAEPIRIE X ISR AR CLAB B, B R RS (IR AR DX Sk 4 TS 98 52 38 R S ol T AL EE AT
B N TRAIERCE AR . ASCIR M T —FE T GEE MIIZRREA 5 Sh AL IREUN B 28 73 R HVL 58 &
ANZPRE BN 7% B, MR R 2 BRI R AL L R TR EAT IR, FRIE 5 A3
MG RIE, TSR ESR . &N S HAERRE T IO 25, JRIh
ZE MR B o AL HE— DX & N A AR RAAT R R AIRAL, R HAF N IIZRAEA A OCSVM 7248
IR ZARBUL TR KN 2228 0T o AW FUE— Dl SRR ) SE PR et SILA/NZE I GRAEAAE
PRI R . SRR, BT ARSCHRH 7 iE 2018 424 /Nl LS RAE B 92.61%, TEREBREL
Gt HdE N R2 1A% 0.90. 1M1 H., K EHR AN ENZRFEA BT T 2017 4£A1 2020 M4 /N 732K,
TP RHKERE 3509 88.94%A1 90.17%. A SCHEH I TVE AT LUK FE I & /N Z2 I GRAEA R SR IA,
117 H AT ASE BN R AR IR BRIERS AR R4/ N R0 A BRI BT /7

FEFRIL X BEREETRRN R AR REMETR

L. SEE
FAITEKRF BEAEFR

FRACHIX R b [ AR A X, RS, R E R X . FIF MODIS #4541

8 B AT A e s R A, AE BRI R AT A Bei S RHAIE . 45 5831, 2003-2019 4E[H]K

KB EEEW L, 2014-2019 FEPIHEE R ST 2003-2013 4E. FEFFREEERAEEERNKE, o

ol 5 AR FH K S 2 58.500671 28.98%. I (444t T 45 R R R B ARE AT AR R KR4 40 K, HFELKT™

B, Terra 1 Aqua T2 W I 31 i K B2 804, 430 o5 S 300K 49.74%F1 50.26% . t a6 s

X LI TC R I S5 R 2 R AN R, REIR P TR R IR R M A RS T . AEAT A e B R 1 Bk
08



B AAERACT IR V0P R LS b R 2R 0 B AR AL, SRS o L R 52 45 %
Y82, MUEAE 0.05-0.45 Z 18], FTWIEIAEFAEPERAT 8% M HIRENE . FEEMX Getis-Ord Gi*
REEIR, RREFEFNAGREEA 874, BEMA S EEA 91 4. FATRERERI 28 /] ge /e B T B
AL 2 5F 26 2 I T 45 RT e B R 2 i RS AT A Be (s min DX 2 3R 1548, BT oA AT
BEheinHR S %

—FhET DM 5 A THEMEREIH e R ORE -
BfE. B SWIE

EHE. R
P EAHFR LR LA

BT 5 W OB B ST AR B0 (LAD BHATHERG I 2 B I e 2 T R AR R K 38 i An =
AN B AL . AE 9 YT LA RIE I RS, T AN T LML (ANND 5HEGH &4 A (RTMD
VR SO SRS T RTM BOARSHME LI 5 ANN fTHEL80R , 18 X IR B HAT 15 (038 F Y - SR T
U 110 5 MO8 AIE 25 S4B 7R Z 5005 1 B A E I LAL A74E 3 3 R AG B G o BT %1% — 8, A< SC A ANN
NGB HEENT, FIFAEABRVE B AU 18 ANHII 35 55 (1) 624 T LAL 2 5dE, @it DU -2k
RIETTEXHEYI Fr 55w 5 AR B e i o AT AT TR, B TR AR AR BRI A 5
Ab 13 ANMRSTG R 228 T LA 2 E0H ) S 28 SR AT T IHIE . BOUESE R, SOl 1) ANN B
AIET LAl BURAN R ZE, IR /NERIKAB ) LAL S8R B2 2.48, 2.41 $2F+ % 1.48, 0.70. 25 TR,
ARSCHINHIREHE S /R A: AR B 1) S 58 23 A il ASEIIT ANN FIHERGIISR, AT 1E JE A S0 1 I A
W7, SO G R ENETE A BRI RS R R R BRI S, ATV TR LAL s o 9
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BEEHE: BFHIKEE -4

ETF LK Sentinel2 &8RRI

FRE. K, #F
E A BRI R R AT

PRI TP A G BEAME 518 T — RIS G, Pk WIS A 18] o A e sh 2484k, X%
FE A5 BRI AR XA A B R LR AT R T T IR iR ST EE 248 3 - BL MODIS H— LA 4
580 NDVI IR (] 5 51 8E A 22 I AH Y Sentinel 2 2ot Ay RE i 70 TSR B AR DT RAAE, W E AR
WU RO SRBE T IR AE S 40, WA T [0S B R S 70 SRR, PRSI B L SE T 7T . 45 5RRH], %
s A ) 8 SR B 1T S AR IS I ZEARRRAE , LA Sentinel2 $d R Ehit 543 2 1 kk £ K 404850 LSwI A
—AR R NDVI WA R IBER A DI RIE S, AR IBAORHR 52 R T 38 T iR EAT AR B R B ¢
. AR TR A SO, PR SR SR B U1 14 22 IR RE SR REAS 21 B v AR AR S BOURS
o FETPRMEEURFAL, S GUEAM MNDWI MR RIS, AT RIX AT ST X 3 20, sl
PRI R LRI . [R] B — I AR ) 3 SR S5 SRAH L, 22 I AR 28 A ) T AR ) ks FE 4R

E-T Sentinel-2 BRFR RV ARMIRTH KA 534
— AR IRX F 1

A, APE . B2E. kb
B HIFE K F

390 T 5 PR 1 0 A A2 S TR 20 A T A2 A 5 3 1 FE o T A S T 7 5K L 1A] ) 2k AT AN i) A
MIYERT . ASSCEA sentinel-2 22 I AFDE SA38 RGOV AEA, Fad B I BEHE 5 NDVI BdlRZs &, R
R X R TT i, 23 AT E R I 020 28, HERR 1L kS5 TE Se bR A2 A 2 SIS0, R JE A
FHRAR O Ml 2587 X AL TR R T 5K AB DLEAT b, JFIESL 2 Jelm AR, PRTTAALA I B P
YT HCIERE . ST IR A SRR A 2 NI KR R A A R R . SRR RUCR I NI
TR P, 3 — e A B K O PR 3 ] B2 AT AR A G P DR T AR 5 B R < TRV RO RS S P, SRSER —
Lo TSR ST =KL TR R AR SR A, AT SNk T3 A2 A Rk 7 05 5 Fee 2 M) R BBR 4%
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SHFRHBE R RAVRIEE T ERFHE IR

KIRE. FTEA. BB, BH#A. FAF
b E A7 IR KT A AR L

M AR R R ICEE, BLAE2030 FrlHF8 KR Bhr"SDG1S A 7 R A 8 5
PR FREE R R B AR DTRR . BT R 551 (1 208 TR AR, SRS 2% 2] KB /i sidt
HAR, ARSOFE T ABRRME R POE RN, AT 2020 409 4BR 30 KARMAE &= i, TELLEEA L,
L BARG TR, BN A ERARAR S 18] 3 A B AT 5

LI SDG15.1.1 FEAR R I, | 2020 4FJK, ABRARMEMEAA 36.84 12 hm2, 25 (5 4Bk b s T
FA) 28.03%. 7E % MEAT N LU AN, AR S5 AR R 9ty 5 BRI G T AR ) 47.400%:;  FRAK
R ONARIEy, 13 52.89%. I AERE K SDG15.1.1 FEbR MM, 4Bk M A
FARRIND FORRARTR 25 DR 22 e W8, 8 2 AR MR BIMR ORI, ma3E i, JB3EM, 4B, BRIMAIR
PR ARME SR BRI MR, 1AF 43.60%, /N NRFEM, 10 18.04%.

ETBRHEN/ MRS SEEEERIERE

fHEl BHEEFAT L B L 3 RAHE 2 2.
i RATA T2, kE!
1. ZRITEFFEAREESHRAT, 2. RFIAFRASS SR P

N T RAFUHERA BT A S AR SR DR B, 0 B AR R R B AR Sh W2, AT 22 R
R, G SR ERE, XN IR XIS AR A SR K HA M R 7 o AU BEAT R . I
SCHUR B R B R, KR, [RPNRIKIXIE 14 SRR EPER 2K N 4 2R3
MR R r2E; A 6 FA 9 H Landsat8 R/ X HATE AR B HE, UL SRTM $°r
R, A S AR R o BRI A It 7 i R P R B, BEAT I ZRRENLI 73 S5 I T, 3R
B3 SR AR ) 30m 7y HE A MR K3t e 7 2 R B . LU IERUR IR, SR I SRR AL 2]
T 75%UA b AH s O B AR S AR ST ST B A B PR S R A
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EHEL ICESa2 MR RN EESE

EHAL. FA
B 7 K 5

R A S TR 5, TRIEAR B R A R E bR T ARMOR 5 1T LU S AR bR [k e
JIRVELREARIL, B -p R (1 SRR 75 BEAE 25 (R DK RUBE b6 AR AR AT HE A I B 3R T AR A ol A=
BIRS DIRer) EERAER, X T IR AR A 5 FEAS W S B O Tt AR U N B . A4 4 ICESat2
B O 5 H  LandSat8 8 A DL K % 18] PR 58 4l B B 25 22 VR AR, i BP 4R X 4
BEHLARAK (Random forest, RF). SZHEFEHML (SVM) S5 FhHL 3% 22> i, A 7 o3& B T AR AR
W e SIBRR Y, Ik B L3 T A AR s S T SR IR I, AT T b T AR R P I R P . R R LA
FERREEAE R RO 25 NS AT IONE, S5 RM, AR ST I TR RO B A R4 (R) IA
0.61, HJMIRZE (RMSE) 4 3.6589, BEHHAT Jy=s [A] KR b 3 Ti7 A bk e B ik A7 00 A0 Frp A e A 2
He LA A sy b gk B oA 1, 5 AR bR BT VRS e e B IR SE PR IB B AE A, AT 22 FETE B T
R R B0 0 g R AT R PSE 3 i 1 Bl 1 AR b s 8 s e 1) T S
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BEREZENAENNS SR EREZEIHERR

N2 Essrl vtmA L BaeEl 2ERS x2S’
1. PEHRFRERELHARLR, 2. YEAHFREAGEEMARRELHRTIL,
3. = I v A& RAF R PT

MG TR IR AT B KR, CAEIRE R B S 2 A o BNy B4 DX I e 2 TIURI R 1% 0 0f BURE
TR R A F AT ORI e S5 A o0 FE . oy T 88 TS 22 (8 BRE M AR e FL 7= B A it i
SRS Y1 S fsmi . Haferg s DRV IR SR B 2, 2 TR R I e SR HESE , AW 7T B 4
e ) P AN ] 2 1] 709 2 g 0 388 TR A0 T i 3 IR ORI 73 A1 3 J8 A 00 LA W ok . M0 o 2 TR MR A
s (B5PE 4 °K) MEER A AR . AR RS — 504G CERZ PR 1m M 4m) vl
PR, FFERFERAG A 3 W 35008 2my 3m AR, $REX T AR ZS 18] 50 35N SRR MRF A3 1) 23 18] 7 A
N5 S (SORRHEARRAE) KOCIERAE, W T Zxa A AEiE . SCEAT RS AL 00 1 6 R EE L
RRMR G (0 ey T8 e 007 32k 5 s M 45 SR AT B o AR 0 mT DA e s TR K B ) 8 £
IREFRIBREERY, A RSB P RS RE R 3K

) A T 203 SR B A BT PRI R M 75 SR 5%

ANl 3ol tmAL KeEl 2Em?
1. YEARFRERAZEHARR, 2. =T+ FERHRET

RGP R LAV JFURE 2 —, FED R IR R B PRSI0, (5 b T 5 A 5
PR, FERBGE B SR EARL. L, @UIHEL . fEF E R E AR AR AR, X
T ORI E AR AT AR e e B R L. B WE 7T 2 5 5 M RTASR IR MRS A 1R A0 Ml e - HEE e A AT AN
ST VA AL 22 e T FRAR BRI IR Al (H T2 25 22 W UM 5 3 50K AR A fi e IR ST P TR
o AWTLLE PR GEAR (GF2. Planet 48) SAZERIMEE, ISR HURRObK B — Ik AR K Y
FCERF LA SRR, MR G A i . SCBRRF AL (0 T [P X6 S B W LAR AR SRV RO AS R bR R ) 7 v
XS I S5 RIEATRE LE M o AT TURT A IR R K 2 = 22 RS S B R Em s R L, )y
AR SO RE SR U B BEAR A RO PR SRR, SE A AR IR 55 B AR R 7 Mk A e
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ET %% SVM RRR AR B RS H R h 2 S iEE RN R

s, B, £FRK, HI
K F R 3R 5 — it AR P

ARG gk A R R G, i RS SOUR, RS ARSI /TR
JE5 NFAERR . JE TR IS AT Wi I8 i T FRAS MBI 7, oF 330 e 2 Wi 7 I i 7 5 3 T 5 4 PR
AR BA BT . AR A S (Sentinel-2A) 2 Gk EIREAR, T BARREET (O1F)
PR AL AR B R ORI e G R, & TORBEILAAERE (GLCM) $RIGAF I i i SO, FH]
L QB BVEHEAT AR AL £, A T AR IE B S . AR T 2GR EAL (SVM) IR &1
T SIS RREARY 0 B3 4.27°S2 M AR5 A T SO T AT B 7E . SKIREIRARY], EEAOKEBT R
s AR PR T v o S ASE A A A v P TS DA R AR R 5 e, L I R X ) B A K 2
(OA) W LLIL ] 96.72%, ifgmim i) F1 R LLAS] 0.92. MRS EEERIERTFTH, UK
OA V#4355 85%, F1-F-¥Jik#] 0.83. FT MR A FTIX I & 4 Rk, £4#% SVM il & 5
ff] OA R LA 95.96%, F1 n]ik 0.88, HFi%iEm I 0.01-0.02. SLHE: FR YIA LI FIBALE H
g T YR A DU

— RSB BRIERTUE T R SER AT L 57

LN (VN (2 S S
Lo aam Ry HFFEMLIR (R 2 BMNKF KFFYEMLK (k)

5 QR UORE TR S AR  v, o —FoR Y = 2 1) oA R M5 r R 1 s D0 2 Al i
YRR E G g BRI E S ) BIT7 k. B0 R BRI T 75 i AR T SRR i
[ERSESUTPNP RS By Uit/ @I S RUIN K2 PRGN 7B 0IE 2y b U S eI P S DN T X ]
IRAERE T R TH S-SR R AR, A& /R AR BE SR RIS FIE (MCMC) SR DU 5 S i LA
B GRS EI GG THE . AR SCUA—AME € R GR B A S sURIRION B AT I, S5 RR S
DA IR T 52 B, AZT7EAA ROBRAR 1 IR0 7 7 1R 72 RURE TR B i 72, LR 38 Ak 1 il v I 1]
(] I A SCAE Cesium = 4E AT MUAL 51 BE IR R A 1SR A IR P S0 45 R ek PRI 2 2 A o 4 Rt AT SEms T fLAL
HNFESRFRRANEOLT (L S it R H AR S
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B MXE R TR & REES

THEF . FEM
KR JE T 215 5 F b3

2R, TR RBE A NI AR Rt R BRI BN FE3 T, BRSO i e A
TR F AV SRR o [ R s B VD 7 22, R 7 IR o S i BB R R B A iR 55 40 5F 1 B
SREER, SRR MU M QUFT A e B R 2448 . ART, 538 [ SE AR OK B TR STAL AR EE - 3
B R SCAG b R R A7 AE — S r) i, T2 BRI E TR AL MR FEHERE S U 1 — R BRI SAS
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