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Table 1 Overview of national-scale vegetation maps in some countries and regions
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Figure 1 Workflow of the new generation of Vegetation Map of China

CLSEEL W — A B A B il . PR IR
2321l

3.1 FETAREEIREACRSE %

I ¢ RUE PO A A Pl i R A T A R AR A
MISCRE, 1RGSR R F 2 Il Bl R A
I A L A R SCRR T A R U, IR Ay 5K
FERIET LN GRS RR, AR IUE
] A VA 2 AL IS TR A IS 7 g 5 KD (1) A0 22 5%
JRA.

234

HAT, {52 REEAR IR R e 3 B ge 4
%Vﬁ%&%@TAﬁﬂ%MK%,ﬁﬁm%mﬁh
SERBUHE FBe, IR AT BRSO $diE (R 5

HP AMS SRR R TR RE R,
ESR VS BURiTS-- P AR 6 BTN U L2 € F RIS SR
RGP R 0BT, 8 DR ) A 7
SHMAERES, SR A o & g B RN Lk
R, R R T Hm kU &, A R4 mT LA
BRSO L b 2% s P AR B SR A 2 TR S
BRT, A S AR A T LA BSOS e G i 2 TR AR



P EBE: ARl 2021 4F 513 A3

AWK S EEA, SCILE X RE s
FELA SR RRAE AR AR A SR IR B IS 58357

FER — b E R I 2l o, B TR G
TR B TR AT B AN WS SR AN 2 T 2% SR BT L4
] P R BEAT FEA AR AN TE A, IR AR SR
77 AT R R A RO, I, R TR R THLE
b, APRELUT R T <@ TR RRER, i —AQ
o [ A 01 22 ) 4 1 1 e R0 AR B AS B AR SR I T
B, Az FRE i P TR R D U SR
W, JEaE & FHIGPSRAEMAL BE B, TERUHT A AL
BEARFR RS R, D PRIE AR B SR ) — B
Pk, <o R PRI B P ME R, BOE
TR, W R K e AR R A
Sty AUFRRIE S50 4545 21 B BEAT AR AR R,
PR A R, BRI KRR I R T2 1 £E30 s
BRI 7 IECRER TS, b F LS
T EA2Eh S A AR AL B, B AR 7 SR
HARUREA, £ —RI[a] A BT3RAS B i M 2R R
PERRICIHIREA . BR 1 iR EAS A R AR TN RESL, 4%
B R A& 2R B IER . B KL
JERRE AR 2 e o AT 2 R 3. P ds %
B DS, B AE B ST SN T AT
SEDIRE(K2), A ROBABISIHE TSR A I PUE
KA AEBX B, H T Q2w e E BN IcERR 1
292073 55 Bk, B & FHUS AR, AREAIETT
RIS INEFRY 0 3T 65 R B AR YRR SR AL A D
FK(E3), JFgIE e ESEEE RS, B TR
S W 77 SRR 1D SR B AR ST, D
— A A T ) 25 1 408 7 o 2 [ PR R R A S Y
FEAILR. 2, AL X8 e Ja I BAEAS 1 75% 1)
BRI TR L BB R ZR, R AR25% 1 K dhs
TP 7 85 RAL A A AR AR R 2 A 70 2K
FE.

3.2 BT ZRHERL A RIS S WA R TT I

TR B PERAAE AR B SCRET, AT DA YRR AL Rt
A, DR RO AP I TT, SRR
J& 5 ST 5 3 S BT — AR 15077 w4 P& 0 222
HB B AR BB E R R, HE | L20184F
VEOVIE B S HELE, 238 AR IR B, i
T Sentinel-2 B AT 28] 70 MR BB (B & AT

B2 “GRTHAPEEARIEREAPP
Figure 2 LiVegetation, a crowdsource collection APP for vegetation
mapping

. IELLAMRRE B LLAME 13N BY) L EE R R B A (R
SELHA IR EIR S R)MILE, A 5T LLSenti-
nel-2 2 Wi sAAG NA% O SR U O 1S R SCHR-AE, I
I8 I 28 AR IR AR A HE AL 3] JS 5 Sentinel -2 R I — 2
Landsat 855 KIRkh = WX Sentinel-2 5245 (1) 521
AL, ASHITE 50 4 LAMODISK: i 8] 5 271 5245 2 HURS 12
YEZ R, RIS R S AR B8 3K HORA 4 SRR AR AT L
FePEROL A, B4 Sentinel-1 SAREE, MHFREIL
FREAE LR AN S 5 B E 1K R BR M, T Google Earth
Enginef* & S A — B % 75 # (normalized  vegeta-
tion index, NDVI). JH—4k/K$E % (normalized differ-
ence water index, NDWI). /8 4% 48 % (ratio
vegetation index, RVI)ZF#&-Fl BAFEMITHE. BEAk,
AW FTIE M WorldClim, A [E 328 AY K] . Corrected
SRTM 54l rhr 2> BISRBUS IR Bk 3. 3Rz,
WSS, 56 LR BRI R R e EEE R
JE 2 RN (FR2).

EA SRR, AW I E So R A b 7 55 A
GlobaLand30-2015: 4 [ #5 70 93l iy X 3. B SRk
DX el R AR BT A X 85K, 7E 20 BR T 1647 )5 2 AR B |
BITAE. fERyonnikst b, BT ms R e 526
TEGAHEIE TR, g, AREZ MM
FRAE, 0128 3 A1 S BRASOR (1R AEL A X I B B8 1
YR T], ABFFCRHN TR, S0 7 2RI T
Tl AT A K 2] A 42 [E Sentinel -2 (17
WAL, FERIH 2 R #7250 i s R AT 4 1,
SREUE A BEHRAE Ry f /N o K Ta(El4). N2 IR
FERUBTH B EAE, 456 Hh A AR 10 i A 4t B B2k
AWE NI SREAR 1 BARE AT IR, T3 — A E
TR B REAE 9 KRB AZ, AE A — R 5 S Y

235



FRIRAEAE: B —4K1:5077 Hh Bl R P 20 ) )

® LB
O IR R R

B3 g ki e
Figure 3 Schematic diagram of the web platform of the LiVegetation APP

F 2 W AR1:5077 H E R A P 2 1) i P AR AE SR U
Table 2 Features and data sources for the production of the 1:500,000
new generation of Vegetation Map of China

i g Ky SRIURFIE
Sentinel-1 TR SARMALHFAL
Sentinel-2 TERHE TG R S SOHRHE

MODIS 1R A TR RFFE
WorldClim I HR N

Corrected SRTM W8 PE L IRV RFAE
o g2 R ] I TSI RRE

SR A S BRI R 0 7 R L RALE VI 2R 2R (4
AL, 25 8 SRR I A0 W 5SS, IR BT €
st VERLER,  ASHIE T AR X AT TR B 27 ST AR A
Wk, ISR IR Lo IR AR 1. I, Jafd kA
RIS ZRFEA AL 1), I ZRI R ERE 22 2T 1
THFEATIRR S 2. ALK b, 350D,
FEAAIN 782, PRI AT I 2545 2045 58 AR R A 70 2R
B ESRIEA b, SRR ZH 73 SRR B0 B AR

236

EEEE v HREE v LEERE v XE8RE v BHDE MNEBREE  0ER

HIEFZ

(111.471389,27.448056)
HREE: 2019-11-16 13:3¢:37
A SR LEA: BAA
(120.519518,36.214543)
HR3RHJ08): 2019-11-16 11:59:08
f3A:

(120.524752,36.213917)

RREYE:  2019-11-16 11:58:54

R

M (120.524278,36.213786)

| IRRENE): 2019-11-16 11:58:48

J

) (120528694,36.213677)

| RRENE: 2019-11-16 11:58:43
R

(120.527961,36.213121)
SRS 2019-11-16 11:58:36
A

(120.611445,36.269778)

JRREIE: 2019-11-16 11:29:46

0w L

(120.618993,36.275142)

AN 2019-11-16 11:29:40

A

B (120614018,36.272189)

| RRENE: 2019-11-16 11:20:27

J s

3 (120.614919,36.274194)
18328908 2019-11-16 11:29:21

0

WA YR, ) FFHEAT RERRE AR R A B R R 202K,
M/ B R A R 2 2] SEBUE A D R OKF ) 7
K., 18 BRI ITT AR BN =7 DR By 2R G
Rt b, SiaH BB, R RE R,
73 2R Ja AR IR AR S B AR /N AR AR PR R
M) LR SR AT SR e i 1, SEBL1:5075 A [ A A P
IR 2 2.

3.3 ETAELT-6 BN ERGT 5 5RO %

H R R A 1 4 0 SR R AR BEE E A RS T
REVEMIANSURRAE . WIRPAELRR, T H25 08 T WM E R
TR R, DRIk, VR AR g B
ZERIEAYIE, BRI RAMEIEKR. FALHET R AN
M ER AR R, TEASHRITBRN RS 6, Xt
TORE o BT R AR B ) - L BRI T AR
BHFEAR SR TT B IR LR E, PRI
BEINAR A TR A ) P 45 SR A P SRR, BRI,
4t 1 LIS UE AR T THEAAE AR KRR Y, %L
KPS FTE (5 B A A, BEE MBI NARE,



PEBE: ARl 2021 F 51 % 3

B 4 RSB 0 SRR 288 FEORZ 1)

Figure 4 Segmentation of vegetation from satellite images (color online)
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Remote sensing-based mapping for the new generation of Vegetation
Map of China (1:500,000)

GUO QingHual’z, GUAN HongCanl’z, HU TianYul’z, JIN ShiChaol’z, SU YanJunl’z, 2
WANG XuelJing'”, WEI Denglic'”, MA Qin'"* & SUN QianHui'”

1 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China

Vegetation maps serve as the key source information for ecological studies, biodiversity conservation, and vegetation management
and restoration. The latest version of the Vegetation Map of China (1:1,000,000) was generated in the 1980s. Since then, the
vegetation distribution pattern of China has changed dramatically during these 40 years. Classification errors and time lag have
limited the applications of Vegetation Map of China (1:1,000,000), and it is in great demand to make the new generation of national
vegetation map to fulfill the needs of ecological studies and government policy making. The development of satellite remote sensing
technology provides a practical and economical approach to achieve vegetation mapping in large scale. In this article, we reviewed
methods of vegetation mapping at national scale and the progress of satellite remote sensing technology on vegetation classification
and mapping, and summarized the current bottleneck in vegetation mapping from satellite images. Further, we introduced a vegetation
mapping strategy through the combination of crowdsource sample collection, object-based segmentation, and deep learning
techinique from multi-source data. Over 50 taxonomists across China participated in the validation and calibration process through a
self-developed online mapping system.

Vegetation Map of China, vegetation mapping, satellite remote sensing, crowdsource, deep learning

doi: 10.1360/SSV-2019-0283

241


https://doi.org/10.1016/j.scib.2019.03.002
https://doi.org/10.1080/2150704X.2018.1425560
https://doi.org/10.1360/SSV-2019-0283

	新一代1:50万中国植被图绘制方法探讨
	1��� 国家尺度植被图绘制方法
	1.1��� 基于野外调查的植被图绘制方法
	1.2��� 基于航片人工目视解译的植被图绘制方法
	1.3��� 基于卫星遥感数据自动分类的植被图绘制方法

	2��� 卫星遥感植被分类的发展趋势
	2.1��� 数据源的发展
	2.2��� 分类策略的发展
	2.3��� 分类方法的发展

	3��� 新一代1:50万中国植被图的遥感制图方法探讨
	3.1��� 基于众包的样本采集方法
	3.2��� 基于多特征融合和深度学习的植被分类方法
	3.3��� 基于在线平台的植被图校订与更新方法

	4��� 总结与展望


