U R 2 2 4l (A AR B2 i) 2021-12
816 Journal of Beijing Normal University (Natural Science) 57(6)

BT ZIRRIE~ MR T KHIER
EEmRIREHE

B OHLD R El) & xomldf
C 1) AE BTG 2 by PR 2 2 3, 3 ) 2 [ K T S 30 %, 100875, Jb 5t
2) AL BT 27 i BERY 2 2 A, Jb 5UT Bl 26 08 S i 7 i AR BOR B o, 100875, b a0)

TEE oo R H 2 IR 32+ M 55 43 2= s A R D3, Sl 3t & 1105 75 7 e DA e 2 R R 3 7 P A 4
FARR, W AR L2 T 1%, TR vT S PR Sl T g — St iy SR, A T 5 e S IR AR B 15, AR | 432k
PRZRAOET X RIS NG B IR, S R MR R, 5 7 o D L RAT o P 205 400 o A ] e B A b i

T 6 e SR AP 2 IR DA SR R B X , 0 e D DR AR PR D 1 %o i s v S A e 2 T TR0 A 4 28R
2, A RT PR 5 78 0 B LA TR R — SO R B S5 05 B o 2K SRR, 7 e D IR AT
&1 ) S AORS B2 (78.09%, Kappa 4L 0.75) 3 A FHICEE ™= iR = T 18.84% ~ 37.17%, Frill & Xt i tth | i SRR ST
W43 25 AT B 2 .

SRHEIR) TR I ARSI MR 2 b R R RS2

FEDES K03

0 315

TR e S TP A AR B X v
4 BR A AR % A AR X P, ] Rt R A A A B I 5
B0 Si LA Ak, 78 A AR B8 S N Sk 5 i) 1 30 A
FHR, 7 0 v A R 0 7 5 D R . BB R SR
¥y kT R ZUAR AR, 5 e AR Ak 5k ok 5% e
G g D ) b AR R s e S A S AR OL I A
o 1 S M AR A 5 A Bl A AR, A A S BRI
il 2 AF R R AP 5 A T 28, DUV B R RS 1 T
i B PR i Pk — o ) S Atk gl .

W — AR S R R, B 20 fiE 40 80 AR AR AL T
S b A AL SRR A9 €1 2 1000000 H E AE B
FRIGEN, A & A LI AE 7 8 I AR A 5E 7w
SRS MR T A 2R A S PR A
7 T #0647 B LSRN, A 2R R R R A
30 ZAE IR, T R A o B T | AR B4 A R A
FEAI I T R BUAR A, HL S B AS BB L 24 1 F
GE RN 0 5 BEROL 55— Dy I, T AR R AR 7 1) 4 BR R
DX 3R ) - i 5 50 7, R R G A R B
PP BER, A R B R IR % TR Y + 7
55 R BCR S A W i 20 R A Ay 2R AR R BT A

DOI: 10.12202/j.0476-0301.2021171

NG B2 A5 75 TR AR TG ¥ 6 12 4R T R AR S PR B
A AR T A A S AR A S T T
14 2 FH 75 5K

FIHIT AT 0 73 2 35 ik T 388 OB A AL &% 2 > O
TR T AN TR DX AR 3 287 iy B2, A 7 SR A
BT S A TR 2 5 22, (H il T35 8
JE IR M B | AR A ERBE AR IR AN Z i, DL T
T A B ARG B =, 32 DX ) A S ORI AR AR
TAEBE IR 287 i B AR B DRI A 0 T X
7o SRR IR PR EE, 6 03 F A R S R 5 i ok B
— BRI R, VA — BT 2 B
filn SELAIE 19 77 6 i Dt EHDR A A )

B WIY IETT R R Z WO S, T — A T
AR AT B — 73 2™ oS BE AR L AR B R R A 2R 26
ity P52, AN (] B8R B Bl b B 8 03 2 A A O DR
YRR | 3 IR ZR A D5 B AN R AL 3, B oy
e n] LASEBLAS 23287 dh Z B A 3 EL AN, LASRAS SEAR
(73 J4E R NI, AR SC & 78 7870 I 20 IR A B/ +
BRI ah A5 F R EY, il G 35 7
LI B A T 7 A A B 8 1 2%, i 46 23 2607 0
o A 7 — MR T 2 R ™ i T ) T R e
AR

* AR WOH R R G R R SR Y B B 5T H (2019QZKK0606)
TEER: RICR(1975—), B, W+, Bz, PF5E 5 m: IR @ K. E-mail: zhuwq75@bnu. edu. cn
W B #1: 2021-07-20


https://doi.org/10.12202/j.0476-0301.2021171
https://doi.org/10.12202/j.0476-0301.2021171
mailto:zhuwq75@bnu.edu.cn
mailto:zhuwq75@bnu.edu.cn
mailto:zhuwq75@bnu.edu.cn
mailto:zhuwq75@bnu.edu.cn
mailto:zhuwq75@bnu.edu.cn

%5 6 34

SRR A T 22 IR 7 it 4 B IS T AR ) 7 R e T BLR A 817

1 B|EFE

L1 BRSSO M (T e 1 1),
S 499 484000 m, A B 5 LA A 111
i b LR AR . AR (R 3R ) o 0% 0,
P 1 5, G 5 U A 530 O L HE 7 717

Weg K 32 1 . v G S M X B B 2, AR 2D, S
b YA A RO B = L P AR AR T A X M e HLJE R D
FR B, S RN LA ) A, FLE SRR D Y R A
55, AT DX 22 . AR T T AR EL R B il
2 J2 0, AR B DL AR RO &, Hm W & T g
TR X B2, R T2 T2 AR A 2K

80° 90° 100° 110°E
40°N
35°N -
135°
3001
Nl 430°
aso|  ——-WEEELR 0w
A ORYE T ARUFHOR R AR A
A SR TR A () b TR A
o T RAHABEAR B OUFEMREA
HE3fi/m 3 25°
i1 8844 0 250 500 1000 kmlyggen =
oL ;0 : ' ' ' ! 8844
20 1 1 1 I-_Eé 0 e e
80° 90° 100° 110°E
1 FRERMNERERLEREFABEENZE S 6
12 ¥R BEARZ 5 )R 200 AR 3 20 Ab 58 1 8 0w Ll

1201 MR ERHERLEGRRES A MR
P 28 R A BCAJE R T AR IR B | TR A b T ] 2 4K
i F15E T Google Earth i 43 B 24 38 B 12 1 H AL %
BE. 25 R BT 936 A4S, A A g 2 AU A BE A
B1>50 4> B RAEABEPLIEIR 50% H T MOD13Q1_VC
R 53 2577 i A 77 1 3 2 DIk (B S A, AR 50%
FH T8 U0 28 45 R R0RG BEAG 30

b T 9 A R Ok UR T URAA AR 2020 4F 7—8 H iy
HAMEF A A, AL T AR LU R Y b DX ) A B A AR
SUBURE, He3t 130 S500 5%, PR iC RAE B R AV JEON |
M R HE S LAY L R AR 2,

A U5 B Ok PR T Geo-wiki( https:/www.geo-wiki.
org/) AT YR = E 8 o0 “ 28387 7 i (https:/survey.
chinavegetation.cn/) , 42 F &5 J8 % R 4R 19 I ik b 3 40 4
. Ak, BT AR IR ERE 2 1 2C T 2 A A B D R
SR LA PEA R, L FRATTZE A v o s By
B REAR B AT T 01, 5 A 27 SR K Y

FEHE . Wb B VNS B R AR AR

T Google Earth 5 73 #5382 15 10 B WM 1%
B, I T RGO K G 7S 1) oy BE SRR, IR 45
Ao R B H AR AR R, AT 779 REAR AT
122 HBEERARAIREEZ S EHAKE EHT
7 AR A/ M B A (R D), BRI TR
B VRN [ 53 28 07 A8 7 A e A/t i 7 s
i, 7E S A2 o] LS Ay e A% RO R A A T
41 R AN [ A R

r A B ] T 20 40 80 4F A% 35 T S Ml i A Fi
FARHI VRS B, A5 7 1R 4000 R A 2 | g
T TE 2R RO B 2R L A TR B L 28 R A Sl R4y
LLAR Bl 28 TR A FE A 2% Hi i

N2 S B AR VR A B R, AN SR P A A e S ALY
- M 55 AT Oh 2 25, BIRE T B A R B 1R A K
77 b RN 3 T () PP 8 3 AR 43 2SR . T
HH I B R AR + B 55 4 25 7 i (FROM-GLC 2017,


https://www.geo-wiki.org/
https://www.geo-wiki.org/
https://survey.chinavegetation.cn/
https://survey.chinavegetation.cn/
https://www.geo-wiki.org/
https://www.geo-wiki.org/
https://survey.chinavegetation.cn/
https://survey.chinavegetation.cn/

818 UM K 2= 2 i CH SR BR22 R0 57 %
F1 EHLB/LTHEBEEZSH
B Wy SPEE/m FRRG STk BRI itk
1 : 1000000 [H 11MH ) .
2 SEH ‘n S5 ‘,El & ‘n_‘ ‘:':E‘Z ‘X%
OB 2001  #J1000 o S IEA | L RAN b T A el AR A R A AR [14]
FROM-GLC 2017 2017 30 102 REHLAR AR Landsat (TM, ETM +) [23]
MCDI2Q1 Land ) 500 IGBP (172%) SRR MODIS (TerrafllAqua) i 3 £ [22]
Cover Type 1
CGLS-LC100 2019 100 232 BEHLAR AR PROBA- V75 FH At 4l B B [33]
Landsat, Sentinel-1 SAR
R 2 Sk 165 v B PR
GLC_FCS30-2020 2020 30 302 JRIT E 3 BERLARbK DEMFTIL A [34]
L0k FRAUSR: . SHF I AL Landsat (TM5, ETM+, OLI)
GlobeLand30 2020 2020 30 ES B T o HJ-1. GE-1 [35]
1
MODI3Q1 VC 2019 250 123 HEHLARK MOD13QUINFFHif: (E[if[]étj)&

GlobeLand30. GLC FCS30-2020) , H: Zs [a] 43 ¥ & #¢
7, R BT WA S AG SR U 220 ) G Fn g B 2
S, AR T XA FRAR . FEPN | b SR A H S F T

JP i SR AR AR B/ - 7 55 72 7 i (MCD12Q1

CGLS-LC100-2019, MOD13Q1_VC), H:=s a] 43 # 45
1%, AR B () oy Wi i, B R T M A 22 5,
FI T IX 43 24 22 57 W 308 A1) 5 S bR I R AR A 2 7.
1.3 7%

131 #AyEARZ S 1000000 H E A A
A8 ) HhoAE ol 7R 2 R RE R U R 0 28R R, AR B R R
JEFAE B o A R s DA BB AT A 8 B s i mT X A
OGBS 3% 22 5 ), Wit T a0 2 B 9 2 Koy 24k
F.Horp iR P R R REA | B (AR A
FRA N SRy b W 1A 225 5, AR AERL T 100 m 25 [H] 43

FOMNALE T UL 3 RO B . HAb R BN R A
e Y, BRI, KR PR | B A2
132 KA £ 7m0 A B R R A 2K iR
R E 3 FroR, o R B 1 Ah 3R A A2 2 A
AN R

1) B8 T Ak B A X AN () 25 (1] 43 B 238 11 A S 7R/
- A T R A ] AR E A REICR A IR
23 (6] 43 H S5 7 it 3l 3 die 4R 3T SR A 2 250 m 28 [ 43 HE
IR 7 R — B S E L BOE AR R
S RN RUARAS (B 5 B).

2) SRS LR RN R TR 4 R A A R R A
B, e TR A BE 7 i e LR — AR B 2 ) ]
SEVE, SRS PR AE ECE 7 22 ) A — B0 R R
B BARME RS B B 2 45 |5k, AR TRR

PRI RGER EXMELL S B, FTLATE A 2R R b Bl AR AR T 3 50T 1 28 ), 0 R A 2 i A
| WREEERERS KRR
- - - - - - T - — — — — — = = = = — — — —— "
| Lo !
[ ) [Coow ) (e ) (mutie] (ot [t ) (s
ST
I |
=1 I| |
m ||:é)§b*<|
Jich IITE%L'ZE|
B | !
|

) BERERERENSXER



5 6 1]

SRR A T 22 IR 7 it 4 B IS T AR ) 7 R e T BLR A

819

‘ I BT E T R JRARL R SR A ’

{

(G —MhR R P EAREE. NGRS )

‘ S PR A T

............... £ 0~
f%%iﬁm%@@%@%%ﬁ%f E%?%ﬁﬁ%@@%%%%ﬁ%f B A K R ]

' '
r | (T TS TTTT ST T T T T T T T f
' '

..............................

GLC_FCS30-2020 (30 m)

‘| FROM-GLC-2017(30m) |
GlobeLand30-2020 (30 m)

MCD12Q1-2019 (500 m)
CGLS-LC100-2019 (100 m)
MODI13Q1_VC (250 m)

(11 km)

‘ 1:1 000 000 H [E #3% 1] 2001 |

\

/

REFHIHE

Y

FERFERE 250 m

FRAEE 250 m o 1 1:1 000 000 HH [ 2 4 ]
i MCDI12Q1 . ;
(HRS (CGLS-LQC1§E?£E\J§&§Z | : (H . 250 m)
Y

‘(%&EM:

Jepior 26
FERCYE P SEVE ) 2R AE IR — Bk

1

BT B IR A FE Y I
i R IR (250 m)

B3 FrReRIRERERRSLRE

2 LU, A B T e B U BE B SR T g 28001,
) A1 2 D5 A B A A Sy — BBy 2K ) B A ) L )
X5 R 3 40 BT BN 9 3 287 i 12 X 73
R — eI B HA AR, DI 5% 1A% 2 T
A 9 23287 i il 2 — 2], B3 5 1 28501
/DT EZ B RO 8 — B SRR @4 T 2
T IS AR 0 73 2™ AT ) T S AR B A AR A, A
DX o0 . 95 I AR A S R S T R, B A g
% B HE T 2 M B AR I 23 287 R E
KA O PR Sk = — BRI, J) 54 %L
B8 77 it X o VA 2 O Y T R R B (B ©), AR
W AR gk o E e H. T340, T LA B AE
T SR8 BRI A S s, B A% B R 28T A Y
I T FEAE AR, 25 R e D X3 e L LA B 22 AR
AR MR JRE A58 /NC, BT LA BT TR R A% 2 2 5 R R
A DI, 22 A YR e R o R o
Hh Y R LA RS AL

2 #R

A AR B 7 S AR ARAR B ARAEBX AR
R 23 8] 23 A FE A — 2, (H K 73 2R 0K R OR TR, R AE —
P =S 8] o A A 3 A 22 5 (1 4) . B By

JEA B 1) T T R I B R A B T R R b A R
2 AR 5 277 R R, T D AR AR B L b
T LR L 2R T S A AR R A e R v e
A AR v, R o AR B R PG RS 4 v LA
B TE AR 53 2 5 R v AR Ay M, T R D R AR R
H v LA 1 20 A TR P a5 e 40 vl R A P R P
T8 43 A8 PAT /47 i T A B T 43 28 45 B v A Oy el
FRAK, T 7 g D IR A B 1] v B A B o A T B A

5 B 7 i 0 AN TR Rk 2 A A TR b R A
AR —B(F 2). WA AL 25 B Y T S DR IR
A P, A T) e 4 28 AR 19 A T AL o B A 45 A 56
B 7 b 6T IO A B 2 TR A T AR o L e KB S i
ANME Z 18], e 5 e TR DR A R S R e A
B L %) AN [ A S 70 A7 T AR ol L de R 4200

H A B 23 2 A5 380 %) 7 90 5 D 0 PR A A
G B2 78.09%, Kappa F £ 0.75(5 3), H GRS
2 54 0 45 A A G B 7 R T 18.84%~
37.17%. 5 HE 9 2B A A 77ORG B R P oRG B 3 T Bk
fe TAH O 7 B B R L S AR HEA
i LLAR B 0 A RS B AR R T, T 431 25 AR
AR FEHE Y P PORS BE A KB T, B A iR 22 3R



820

LRI A2 2 4 (A SRR 2 i)

57 %

35°N

30°

25°

20°

35°N

30°

25°

20°

35°N

30°

25°L

20°

35°N

30° -

20°

TE: RE BB,

3 Wit

31

AL,

| sy 257 b L
AR RUL T 00 Aot A

|t i e BT
[ R ] iR

S

90°
T

100°E
T

b I L b

W mmaie 0 250500 1000 km - o 0 250500 1000 km7
P - AT H O 5 i
L=t . . . s e ]
T T T T T T T T
c g d g
\%\\( \.} .\
L RN =~ (k
2\ \\ — B ). 7
_i_: AP \.? .
? e
I N o ]
e B {.
oy
1
MODI3QI_VG p } |
- = GLC_FCS30 4
= ﬁﬁmm*:'ﬁw}“b’ m s T ¥~
I st ] e : W s I
[ EC LR Eree 0 250500 1000 km - HAAEH 0 250500 1000 km -
M ekt T st [ RS | 0 vt iant 4 S S
- ﬁﬂl"ﬁ;%M 1 1 D EIim 1 1
T T T T T T T T
§ é;\\ f {;\\
< ¢ (v
- k\ PUBVRGVI Py - Ly
N o e - 5 N PN Sy E
. L,___,/ \_\ \ \_) ,// \\
S = L s
! R ?
1 B
L o~ 3 | f‘) i
N i \\
o, o
\ N,
\.‘ \\.
MCD12Q1 % g 4 k- i
—— s O i Ky~ I cGLs_Lcioo T
| Rt S e Y —— s ]
[ R e i W setotb I
[ ki b D e ek | [ i e p )
o KoLk e E 0 250500 1000 km I st i A 0 250500 1000km -+
[ v inth [ A SRR - O wotimnt b [ At 2 ek
- A I AR | e | |
T T T T T T T T
N
g
g {’\‘ h Q
< 4¢
o Ny S PUSNESPNGYS S — o LI PRSNGSR —
\’ \)\’__’/// \\ \* \L’_—’/’f >
}s l\
v i
o J o i
{ - {
"\
\,\ \,\
FROM_GLC \'\ GlobeLand 30
| —- wramis s Wen, - | —- wRmsLR ]
(g Y =
s M
= ae ’ -;g;m;
| EEie EI:M;
3 st i 0 |
I B 0 250500 1000 km | ek 0 250500 1000 km
5 | I S I T—
B A S (= E N
1 1 1 1 1 1
80° 90° 100°E 80° 90° 100°E

FUBE M A2 — 20 A AL T AN BE A

A BEHAE A T AL

PP IR R RPN,

I

7N

4 ERSABENTRSRIRKERES EHEXKE~RHTE 2 HTE

FRERNRERERNME AT
2 T ] Al - M B o8 0 20 i, 7 R i BLR A B
e 5 | o3 S TR 2R B B 0 P R 0 SR b a5k

40°N

35°

30°

25°

40°N

35°

30°

25°

40°N

35°

30°

25°

40°N

35°

30°

25°

AE M A2 — R BT 2R T

TG e BR300 v g PR B

S T o . A R AR B P AT LA e 20 22 A\ Lt
AEAURY AL RO 2 2, (B A I 5 AR sh Y 52
Ma I, 7 A AR B e R R B R AR TR KRR k.

T T FOIR AR 9 1] 2 5L T 2017—2020 4E £ Fh AH %



%6 M KRR S T 2 PR 7 o AR I S T A ) e AR A e TR 821
2 BHESFENAREHLESTERALLE %
g eyt R4 o E A AR GLC_FCS30 MCD12Q1 CGLS-LC100 MODI13Q1_VC
1 F AR AR 421 5.37 8.67 1.81 5.43 4.17
3 FFRE R AR 2.03 0.05 — 2.11 — 2.62
4 H LRI AR 1.63 2.17 1.69 1.19 1.78 1.62
5 &0 ik 0.14 0.40 0.59 0.31 0.01 0.16
6 HBFAIVE A 0.01 0.70 — — — 0.13
7 FRBLHE A 1.07 9.96 — — — 2.86
8 Fiih 58.12 53.52 66.53 52.70 44.58 48.56
9 A 0.03 0.19 0.18 0.06 0.03 0.07
10 Ll 4 5.89 11.36 - - — 0.90
11 S A B 0.67 0.68 0.81 0.38 0.33 0.39
12 FiAlh 26.19 15.60 21.53 4145 47.84 38.52

{F: Globeland30, From_GLCHidf th T HARMANE NIRRT HE— 2L ANE ) 4y, IR AGETT.

#x3 ERNEBINEESREIREREES SHEXBE~RNEEXL
T SR EE R GLC_FCS30 MCDI12Q1 CGLS-LC100 MODI13Q1_VC
PRSI % FAPORSEE /% RS BE/% PP VREEE /% A FeRERE% RS E /% AR /% FAPVRSEE /% FEP=REE /% TR BE /%

IR E ARtV 77.53 93.82 28.96 92.59 83.33 80.25 42.78 91.35 63.54 86.67
3EFREMIRZE 88.68 75.80 — — 90.90 81.45 — — 70.12 65.2
4 HaR bR 73.40 98.57 44.75 91.42 93.24 98.56 42.16 100.00 58.06 97.63
5 Y I i bk 98.15 67.95 74.19 29.48 100.00 94.80 100.00 1.28 96.01 62.5
6 FBFATHE A 97.36 78.72 — — — — — — 94.5 42.75
7 WL 94.73 78.26 — — — — — — 62.83 41.33
8 Hiith 56.95 87.33 42.62 88.67 39.63 88.00 4732 82.00 46.44 87.67
9 JH 94.00 69.11 100.00 19.17 100.00 8.04 100.00 13.23 92.13 34.71
10 = LA 93.84 65.59 — — — — — — 82.46 16.49
11 FRHHHE 90.24 77.55 96.43 55.10 100.00 67.34 96.00 48.98 73.1 37.64
12 HoAth 78.89 66.35 48.00 56.07 40.76 70.93 42.49 76.63 48.26 65.35
SRERE/% 78.09 4220 59.25 40.92 56.67
KappaZ % 0.75 0.35 0.54 0.34 0.61

1: GlobeLand30. From_GLCEH H T HARMANHE AR RIAA PE—2EANER R o, R A ST

B i AR R A B, B 20 i 8 N U AR AU
F14 T e L ] R B bt o IR 7 G v DR 7 i BIIK
TE T A% B AL Lo MR, B0 45 AR TTAE 25 A1 G £L
F 77 it R S 1 ) — P e e RO AR S, 1S T T
rRITEFUINEE | 72 JAR R 225 I S BUNIR 2, 48
1o TR I3 S B HE R

TG e DR EARA B P ) 3 2R R 27T < 1000000
Hh T AR B P14 ) B BE Al b, B 0 AR Bl o 2 i TR s
JELSE BRAR B o AR BT Y, AT R 55 TR Y
e b S /) BRI ) - b i A0 A 1
RARFTE BA e A RET X, BEA R 1R 5 7
JECHY A B 5 A A U A B, T G e D AR A B

Pl e FCAth 2AS Y Y 4 A T AR T R B T AR Y
26.19%, % T FAb A 43 1 1 78 25 77 i v < Hofth 7 26 Y
B9 4 A T AR 5 LG (21.53%~64.79% ) . 3 42 R R B 8 4
OB T A 7= b o R B X R T TR, IR S SRR A
R 8 B8 04 ] S B — BOvE AT T 2R 4y, e
MR T X X

AR L5 28 T AR 2 1 T R e S BUIR A B R,
TG B 3 2 55 48 I A DB 7™ il 4 e T 18.84%~
37.17%. W1 T 75 e S DX IR 3R S A IR ) A ok
P, S 545 B A5 AH JC R 7 i AE T A R X
SRS BE N 40%~60%( % 3), Ik T &A1 11E e Bk H N
60%~80% MY L MANE B . A HH B BSR4 g2



822 LRI A2 2 4 (A SRR 2 i)

557 %

P FE 73 A% T AR R e, W A 7 2 Fhie
B I3 SN L, R 1) 2 THE DA e Ml 1) 0 200 A
2 54 T S WM S 7 A W R T 5 —Tr
AT, 7 7 e D SR 1 R AR A AR 8 A, B
PR RAE A M A R Je . il n, & iE IR
AR g o] P b ) 4 R ZE0KG B I IR T MCD12Q1
7 R RN 2K R PR RS R, 35 L RN v AR P 2
BT LSRR L A3 RN A b BT 5 7 A VR S R A3 A
B — A SR A G, PR, B RS S I D) 1% o X
B 53 20N JEE 1) 52 i R
32 ERORANGFEMEME LN e
G e D DX A B T SRR A A 1 — S PR e, 2 A
TELLTE 347

1) v 1L A 2 0 A 3 SRR U] v e D ] e 1L R
SRR G DX Ay f TR LA BRE R DA A
A Ry, HoA KA HoE B sy, A
15 73 B AR RE G AR AT X PR

2) TEAL T 100 m %5 (] 43 B 3w AU i )
FON | HF 2 ) X, BOAR R R R A R R £
Lt BT S 0 ) b T SRR AR R R A% 2R )
YR 43 . T o3 LG 3Ry ™ i, B 40 O BT T

3 L B A 5 1 2 o
xe,

3) 79 R BEAR SRR AS A 25 8] o A AR Ak L R

A ) T LB 7 I TR A 49 A 5 T R A X
B2E. BARAWISEANIE 1 AR AR IREUHE 2 5 4R Lo
2, HAZ BRT ARG 4R P T AR 3 Xk (T A X
P25 RMAR) L SR AR BLAE L lb A AR B 2SR (i
B TRIPRAE A HER ) 25 3R, ol A R A 4R 10 B R
AE I 2 AR bR .
33 WEmKEGE  ASCET RN LT
R s SR BUIR A B 18], BAR e — E R LR T A
R AR IR R | o) SO LA 5 T AN A2, {H5Z2 3]
RIS B AR AS | M i 590 1AL 4 208 B oK ok 52 2R 55 07
T B PR, AR AT LU EATR 2 5 ik — 2B 5T

1) Z RS 22 0 gy SO 14 TR O e A L AR ST fiE
FH A S5 b 9 A K dh A AR DRI, BR T A A 5 18] 23 A A
Y o) | b 28 T AR B 1) AL, s A7 7 s 2 X000 i 2
SRAJE IR 5] 25 38 O | SR A s AN — B0 A5 T T A4 7] AL

2) M =S [ o B e WOLH B F 2R
B Z 5 H MY 28, BRAS SOR T £ AT 585 7 dh
P PR AT USROG M SCHEAE B AR BAh, &
I T RO SN A O AR ST O b 1 A B
e JBE 5 T A B0 AR b A AR Bl B 1R
KL I LA i 7 i iT LLIOR X3 B b 2 AL v Y

R JiE R AR ) B T I AN TR A R R L R
TR 25 25 SRS 20 B0 R 1 28 501

4 ZEip

AR SCHE T A 20 s, R R b R
GlobeLand30, MCDI12Q1 %5 £ il A 3¢ K4 7= &, il 7
T A SR AR B, AR RIR R A B
XF R o3 R BE ¥ R BURE A, mT o 7 9 R R b X
Az 7 S e 5 B 2R IF 9 A B AL T S TR A AR B o AR
B ARG R IR K R, 7 e IR AT B 5
55 R o AR B PR R AR . B R R X Rk
23 (8] 43 A B AR — B, (A JRy i b X A BH 2 AR fk, BB B 4
b J2 R T R DA 7 T R 5 DA A R 1 e
KT, T e JE PR AT B R FH T B 0T 9 G AT B
LIV 28R R, AR T 2 U5 7 v 7843
PRI HA% i T SR A — B g 5515 B Ny
RGBT, T 78 e i DR A 4 BT 1) R AORS 2 (78.09%,
Kappa Z %1 0.75) 5 5 4 5L 25 AH SCEHE 7™ i 4 5
T 18.84%~37.17%, 4 5] J& X} 50 4 | DA S5 Al S Y
WA ARG EA B B AR T, TR, 1B 55
B U A 6 1 R0 AR 43 2RI 114 38 e X A By 28
FEA KR RS S T A S 3 B A T IR
A3 W A PRI ME, E SRR 5T e, TR O R A
by T R A BCHE SN T 22 0 1 ORI ke itk — 2P
i T T 4 oy S RS B

5 MisR

Mz A MODI3Q1 VC HE# 5 2= & H1E (http:/
www.bnujournal.com/cn/article/doi/10.12202/j.0476-
0301.2021171)

MisR B HEXEIE~RE S ERE G — K (hitp/
www.bnujournal.com/cn/article/doi/10.12202/j.0476-
0301.2021171)

MR C 2% HH X BUR 7= G X 8 A BB 4% 2K 51l Y
A E M EEHF (http://www.bnujournal.com/cn/article/
doi/10.12202/.0476-0301.2021171)

6 BEHK

(1] R, i, M. 75 Hm e T B U2 s sh X
HIBTIESE ()], i A, 1998, 43(6): 633

(2] BRREAR, XIBEZR, 7 2. 75 98 et DAY Ao e A e i
[Al#[)]. Bl2=iE 4, 2000, 45(1): 98

[3] JINXY,JIN HJ, IWAHANA G, et al. Impacts of climate-
induced permafrost degradation on vegetation: a review[J].
Advances in Climate Change Research, 2021, 12(1): 29

[4] LU H, ZHENG D H, YANG K, et al. Last-decade progress


http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
https://doi.org/10.3321/j.issn:0023-074X.1998.06.018
https://doi.org/10.3321/j.issn:0023-074X.2000.01.021
https://doi.org/10.1016/j.accre.2020.07.002
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
http://www.bnujournal.com/cn/article/doi/10.12202/j.0476-0301.2021171
https://doi.org/10.3321/j.issn:0023-074X.1998.06.018
https://doi.org/10.3321/j.issn:0023-074X.2000.01.021
https://doi.org/10.1016/j.accre.2020.07.002

5 6 1]

SRR A T 22 IR 7 it 4 B IS T AR ) 7 R e T BLR A

823

(5]

L6]

(7]

(8]

[9]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

in understanding and modeling the land surface processes on
the Tibetan Plateau[J]. Hydrology and Earth System
Sciences, 2020, 24(12): 5745
WANG G X, LIY S, WU Q B, et al. Impacts of permafrost
changes on alpine ecosystem in Qinghai-Tibet Plateau[J].
Science in China Series D: Earth Sciences, 2006, 49C 11):
1156
WANG S P, DUAN J C, XU G P, et al. Effects of warming
and grazing on soil N availability, species composition, and
ANPP in an alpine meadow[J]. Ecology, 2012, 93C 11):
2365
CHEN H, ZHU Q A, PENG C H, et al. The impacts of
climate change and human activities on biogeochemical
cycles on the Qinghai-Tibetan Plateau[J]. Global Change
Biology, 2013, 19(10): 2940
MAZY,LIUHY, MIZR, et al. Climate warming reduces
the temporal
production[J]. Nature Communications, 2017, 8: 15378
BERME, X £ 2, Bk, 5. @BRARBET 50T 15 Hm X
1 BE 1 S AR A [CY/A 340 Hh E AR F AR IR SUEE.
Jent: ARG, 2017
M. 5 e U R SRR O R AR AE S 5
AL R[], RIS, 1998, 17(3): 37
IMMERZEEL W W, VAN BEEK L P H, BIERKENS M F
P. Climate change will affect the Asian water towers[J].
Science, 2010, 328(5984): 1382
Lyg -, SRR, i AR B AR 25 ST R R AT T,
Bk AR, 2021, 5103): 215
ZHANG Y Y, HOU J J, MA G X, et al. Regional

differences of water regulation services of terrestrial

stability of plant community biomass

ecosystem in the Tibetan Plateau: Insights from multiple
land covers[J]. Journal of Cleaner Production, 2021, 283:
125216

Hh R B A R 1R S R 5 2, P R AR (1
1000000)[M]. Jbat: Bz ikt 2001

LI L H, ZHANG Y L, LIU L S, et al. Spatiotemporal
patterns of vegetation greenness change and associated
climatic and anthropogenic drivers on the Tibetan Plateau
during 2000-2015[J]. Remote Sensing, 2018, 10(10): 1525
ZHANG W J, YI Y H, SONG K C, et al. Hydrological
response of alpine wetlands to climate warming in the
eastern Tibetan Plateau[J]. Remote Sensing, 2016, 8(4):
336

FENG Y H, ZHU J X, ZHAO X, et al. Changes in the
trends of vegetation net primary productivity in China
between 1982 and 2015[J].
Letters, 2019, 14(12): 124009
LIU L L, ZHANG X Y, DONNELLY A, et al. Interannual
variations in spring phenology and their response to climate
change across the Tibetan Plateau from 1982 to 2013[J].
International Journal of Biometeorology, 2016, 60( 10) :

Environmental Research

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

1563

WANG C, GAO Q, YU M. Quantifying trends of land
change in Qinghai-Tibet plateau during 2001-2015[J].
Remote Sensing, 2019, 11(20): 2435

FRERRAE, R, SARTE, . #i—f1 - 5007 EHE K
IRV T ERRE: AdrRlba, 2021, 5103): 229
GONG P, CHEN B, LI X C, et al. Mapping essential urban
land use categories in China (EULUC-China): preliminary
results for 2018[J]. Science Bulletin, 2020, 65(3): 182
FRIEDL M, SULLA-MENASHE D. MCD12Q1 MODIS/
TerratAqua Land/d Cover Type Yearly L3 Global 500 m
SIN Grid VOO6[DB/OL]. https://doi. org/10. 5067/ MODIS/
MCD12Q1.006. 2019

GONG P, LIU H, ZHANG M N, et al. Stable classification
with limited sample: transferring a 30-m resolution sample
set collected in 2015 to mapping 10-m resolution global
land cover in 2017[J]. Science Bulletin, 2019, 64(6): 370
IR, R, RGO, S5 ORIT IR Z R IR IX
Sl T B DA B 2 R SR BRI D] TR R A
Ak, 2021, 51(3): 289

W/ N, BRos s, 222k R R YRR R SRR
EI[I]. FrER2E. AR, 2021, 5103): 321

WANG Z W, WANG Q, ZHAO L, et al. Mapping the
vegetation distribution of the permafrost zone on the
Qinghai-Tibet Plateau[J].
2016, 13(6): 1035

SU Y J, GUO Q H, HU T, et al. An updated vegetation
map of China (1 : 1000000) [J]. Science Bulletin, 2020,
65(13): 1125

GUAN X D, HUANG C, ZHANG R. Integrating MODIS
and landsat data for land cover classification by multilevel
decision rule[J]. Land, 2021, 10(2): 208

ZHANG J X. Multi-source remote sensing data fusion:

Journal of Mountain Science,

status and trends[J]. International Journal of Image and
Data Fusion, 2010, 1(1): 5

ZHANG Y, HU Q W, ZOU F L. Spatio-temporal changes
of vegetation net primary productivity and its driving
factors on the Qinghai-Tibetan Plateau from 2001 to
2017[J]. Remote Sensing, 2021, 13(8): 1566

FFIC3C, SR E T, BT, 5. T TRMMEBE 175 98 = I
WK 1 25 [B) R 55 A3 AR AR LT]. S3ERL, 2013, 33(8):
999

SR, ATH, A, 45, 1971200445 F i L 4 = it
i AR Ak B HEE i R [T]. HLHR2E 4, 2007, 62(9): 959
BUCHHORN M, LESIV M, TSENDBAZAR N E, et al.
Copernicus global land cover layers-collection 2[J].
Remote Sensing, 2020, 12(6): 1044

ZHANG X, LIU L Y, CHEN X D, et al. GLC FCS30:
Global land-cover product with fine classification system at

30 m using time-series Landsat imagery[EB/OL]. https://


https://doi.org/10.5194/hess-24-5745-2020
https://doi.org/10.5194/hess-24-5745-2020
https://doi.org/10.1007/s11430-006-1156-0
https://doi.org/10.1007/s11430-006-1156-0
https://doi.org/10.1007/s11430-006-1156-0
https://doi.org/10.1890/11-1408.1
https://doi.org/10.1111/gcb.12277
https://doi.org/10.1111/gcb.12277
https://doi.org/10.1038/ncomms15378
https://doi.org/10.1126/science.1183188
https://doi.org/10.1016/j.jclepro.2020.125216
https://doi.org/10.3390/rs10101525
https://doi.org/10.3390/rs8040336
https://doi.org/10.1088/1748-9326/ab4cd8
https://doi.org/10.1088/1748-9326/ab4cd8
https://doi.org/10.1007/s00484-016-1147-6
https://doi.org/10.3390/rs11202435
https://doi.org/10.1360/SSV-2019-0283
https://doi.org/10.1016/j.scib.2019.12.007
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.1016/j.scib.2019.03.002
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0286
https://doi.org/10.1007/s11629-015-3485-y
https://doi.org/10.1016/j.scib.2020.04.004
https://doi.org/10.3390/land10020208
https://doi.org/10.1080/19479830903561035
https://doi.org/10.1080/19479830903561035
https://doi.org/10.3390/rs13081566
https://doi.org/10.13249/j.cnki.sgs.2013.08.017
https://doi.org/10.3321/j.issn:0375-5444.2007.09.007
https://doi.org/10.3390/rs12061044
https://doi.org/10.5281/zenodo.3986872. 2020
https://doi.org/10.5281/zenodo.3986872. 2020
https://doi.org/10.5281/zenodo.3986872. 2020
https://doi.org/10.5194/hess-24-5745-2020
https://doi.org/10.5194/hess-24-5745-2020
https://doi.org/10.1007/s11430-006-1156-0
https://doi.org/10.1007/s11430-006-1156-0
https://doi.org/10.1007/s11430-006-1156-0
https://doi.org/10.1890/11-1408.1
https://doi.org/10.1111/gcb.12277
https://doi.org/10.1111/gcb.12277
https://doi.org/10.1038/ncomms15378
https://doi.org/10.1126/science.1183188
https://doi.org/10.1016/j.jclepro.2020.125216
https://doi.org/10.3390/rs10101525
https://doi.org/10.3390/rs8040336
https://doi.org/10.1088/1748-9326/ab4cd8
https://doi.org/10.1088/1748-9326/ab4cd8
https://doi.org/10.1007/s00484-016-1147-6
https://doi.org/10.3390/rs11202435
https://doi.org/10.1360/SSV-2019-0283
https://doi.org/10.1016/j.scib.2019.12.007
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.5067/MODIS/MCD12Q1.006. 2019
https://doi.org/10.1016/j.scib.2019.03.002
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0174
https://doi.org/10.1360/SSV-2020-0286
https://doi.org/10.1007/s11629-015-3485-y
https://doi.org/10.1016/j.scib.2020.04.004
https://doi.org/10.3390/land10020208
https://doi.org/10.1080/19479830903561035
https://doi.org/10.1080/19479830903561035
https://doi.org/10.3390/rs13081566
https://doi.org/10.13249/j.cnki.sgs.2013.08.017
https://doi.org/10.3321/j.issn:0375-5444.2007.09.007
https://doi.org/10.3390/rs12061044
https://doi.org/10.5281/zenodo.3986872. 2020
https://doi.org/10.5281/zenodo.3986872. 2020
https://doi.org/10.5281/zenodo.3986872. 2020

824

LRI A2 2 4 (A SRR 2 i)

557 %

[35]

[36]

[37]

[38]

doi. org/10. 5281/zenodo. 3986872. 2020

JUN C, BAN Y F, LI S N. Open access to Earth land-cover
map[J]. Nature, 2014, 514(7523): 434

B, XUSFIL, E3E, 55, SL304F DU I /INHIE L Z 46 B
ARSI, k2447, 2010, 19(4): 1

S, IEE. R TS AME B A OGS B 2
R[] glk TAE-4R, 2012, 28(5): 150

FRPRAR, XVEE, BRER], 5. WOLRBERMES R

[39]

[40]

AL e i 1 P BRI EE[D]. R, 2014, 59C6):
459

LEFSKY M A, COHEN W B, PARKER G G, et al. Lidar
remote sensing for ecosystem studies[J].
2002, 52(1): 19

Se/NEH, XIEERS, 201 AL, 5. CCIZARIRAR AL & 1K 5y
FE I T T R R SRS [ b XA [0, 8, 2021,
53(2):429

BioScience,

A new vegetation map for Qinghai-Tibet Plateau by integrated
classification from multi-source data products

ZHANG Hui"?

ZHAO Cenliang" ?

ZHU Wenquan" >

( 1)State Key Laboratory of Remote Sensing Science, Jointly Sponsored by Beijing Normal University and Aerospace Information Research

Institute of Chinese Academy of Sciences, Faculty of Geographical Science, Beijing Normal University, 100875, Beijing , China;

2)Beijing Engineering Research Center for Global Land Remote Sensing Products, Faculty of Geographical Science,

Beijing Normal University, 100875, Beijing , China)

Abstract

In this study, a vegetation classification system for the vegetation types in the Qinghai-Tibet Plateau

was designed. The integrated classification method, taken into account of multi-source vegetation classification / land

cover classification products, was used to produce the actual vegetation map. This integrated classification method

followed the principle of data consistency, and the resultant vegetation map was superior over other vegetation maps in

terms of reflection of current situation, classification system, and classification accuracy. This vegetation map is

timely and could better reflect current vegetation distribution than earlier ones. This vegetation map could be

conducive to fully extract vegetation information from multi-source data products with high reliability and

consistency. Compared with previous data products, the overall accuracy (78.09%, kappa coefficient is 0.75) of this

new vegetation map was found to increase by 18.84%-37.17%, especially for grassland and shrub.

Keywords

Qinghai-Tibet Plateau; vegetation type; vegetation classification; land cover; integrated classification
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