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Abstract; With the development of remote sensing technology, medium and high resolution images are playing an important
role in vegetation monitoring. In order to define the advantages of high resolution sensors in extracting vegetation information
of different ecosystems, this research select urban and forest as target area in Olunchun autonomous banner, Inner
Mongolia. Two kinds of sensor images, GF1-WFV and Landsat8-OLI, were used as comparison dataset to explore the
difference of vegetation extracting using different spatial resolution in these two ecosystems. The results showed that; (1)
compared with GF-1, Landsat 8 showed opposite overestimation and underestimation of its vegetation index in urban areas
and forest areas, while the Normalized Difference Vegetation Index ( NDVI) and Soil-adjusted Vegetation (SAVI) of GF-1
in urban areas were 5.69% and 1.41% higher than that of Landsat 8, and 0.77% and 5.86% lower in forest areas. (2)
High-resolution images avoided the green vegetation of urban (71.30% and 71.31% of GF-1 vegetation, 58.28% and
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58.30% of Landsat 8) and bare land and roads of forest (94.97% and 94.92% of GF-1 vegetation, 95.00% and 94.99% of
Landsat 8) were omitted. (3) In terms of graded area, compared with GF-1, Landsat 8 underestimates 6.67% and 6.77%
of low coverage levels in urban areas, and overestimates 12.11% and 12.47% of high coverage levels in forest areas. This
research reflects it is more necessary to use high-resolution images as vegetation monitoring tools in low green built-up areas

and high density forest areas.

Key Words: GF-1; Landsat 8; vegetation index; spatial resolution; urban area; forest area

TRIE A ERAE IS R G0 A T S A N o3, 1 PR A 7 S 0T 4 R A AT R A 285 ) A A A R AR
FIN S LA BB 56 I Landsat 55— R A TLE 1 R I, 38 SRR R B Ay A B 17 L, S A bR 4R B R T
Betol R AR AEZS R G BES M RN BE B JEARFN AR ), IR AL AL 5 T 30 m A3 HER A28 1]
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KN 23 () G5 RE SFARANAIR] Tk 2 P 2R R A L B I T 2 S DR 2 3k T i 5 O[] 2 18] 43 B 11
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Fig.1 Geographical location of the study area

1.2 HdliE

GF-1 T 2013 4F 4 HAEWG IR TR 5o ) & 55t , B 0 3R D0 M 0L 22 48 0 2 — i s o W DAL 9%
32 A PMS B RN 4 A WEV 58 08 15 BaR , ELA 25 () 40 90 R L 7 5 Y [ | 3 MO0 e 0 e i Y
Landsat 8 X BH [F] 25 A% Hb R 3 AL i 3 EAT S i KR (NASA) T 2013 4F 2 11 H W & 44, v HH 16
K, FE# OLL Bl Hb S (SR TIRS LTAME AR ARBFFEEH 16 m (9 GF-1 WFV (4 #1 30 m f Landsat 8
OLI %8l , SL B IR AR B3 1, BT s U AR Y e as 5k, KRS0,

x1 HRERER

Table 1 Data source information

BE ek IR AR AR (] Fir s KU

Satellite Sensor Resolution Image acquisition time Stripe number Source

GF-1 WFV3 16 m 2017-07-04 12/69 http : //www.cresda.com/CN/
Landsat 8 OLI 30 m 2017-07-05 120/25 http:// glovis.usgs. gov/

1.3 Ha it

GF-1 il Landsat-OLI (4 WAL BEAE ENVI 5.3 -5 58, f1$E RPC( Rational Polynomial Coefficient) 1F
BERGIE FREIAC IE ECHERNEREY . o G- 1 a4 X 5 b R B b [ 98 TR R A o0 Chittp < //www. cresda.
com/CN/Downloads/dbes/ ) KHX, GF- 1 Fl Landsat8-OLI K 1E#E H FLAASH ( Fast Line-of-sight Atmospheric
Analysis of Spectral Hypercubes ) KL IEALEE T ) MODTRAN 48 S &5 Y Horp GF-1 5 [0 )61 ) o7 % 13
FHDA e 5 58 T o T oo 28 Y 1 e g 50 il £
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2.1 REIEEHHE RO

FEL W FE BOUR A B R BRI B B 5 b 2 — , H—1b g #E 48 e ( Normalized Difference Vegetation Index,
NDVI) K H RGN EERA RAF IR BURE J) . AT 2 IBOH — A A A8 ZOFN L 3 81 55 1 1 48 280 ( Soil-Adjusted
Vegetation Index, SAVI) #E1 T #17 B LI,

(1) F— AL HHR L

H—AEAE e B (ND VL) J2& H AT ) 12 B AR B0 — |, R AR ROR A LA AR 5 2 1] A1 %5 1)
Fe R R NDVI Y LS B —MRAE [ -1, 1] 22 0], B i P B 4R T m kg R, A Al

(DNyx—DNgip)

" (DN DN ) o
Ao DN BIARHIFSE X GF- 1 SAR BYE 4 i BEAN Landsat-OLI (%5 5 JEBE, DN [U R LT @I B, RIAHFSE
GF-1 SRS 3 BRI Landsat-OLL SR 056 4 W BL

(2) IR HR AL

TP RERAEEC(SAVI) T 1 IEFF ST IS, A R 1 4 5B NDVI s, 75—
SEFERE RS NDVI 7R i 25 BEAR A X B 0 A A B4 %) SAVI W98 Bl — e [ — 1, 1] 22 18], Fifi b ol 7 o P
LUEESANTIR: NER R RN W

NDVI

(DN g =DNgpp) X (1+L)
SAVI= (2)
(DN +DNppp +L1)

S DNy 5 DN o FCAEEE 5 NDVE LA SR, L 9 -SSR R BB, FE e N T B
Huete ™ #1 L AYFAEE N 0.5, BT DIFE 0—1 Z [a) AR AT e iU AEH 0.5 7E 0 L {H,
22 FHPE IR

FELR 78 5 1 ( Vegetation Cover, VC) A LTI DX 3k, Ay A 0 T B A M SR AR A A3 L A s AR AR
A E AR bR — " ST REBIE 5 R R 038 AR BT IR S A I AR BOA IR A %oty
i B o AR50 T AR i i L B R B MR TR AT LAy A Bl AN Al 2 AN
JIT A5 BT A7 B RS8O AR 4 20 53 DTk 0 05 8 R0 L B 20 43 DUlRAS B S R AR 7 5 R RO R

S=S...

VC= 3
S v _Ssuil ( )

o, S REBSMEITHIRIBAREL, S, A4l +3E | YRR + 78 35 b X A9 RE w4 2500, S, AR SRSl 1 78 2514
JCHIRE R AL . AR UEICESE & NDVI IR KRB 5 B/ ME ik G G M S 52 ) = A ek s sl (IR Y NDVIE,
ARSI 95% E {5 X 11 PRI AL H8 5010 5 K (BRI /ML SR AR Al e i 4 4 7 26 b X Rl S B

A BY 7 5 5 R R A0S T A A s LS ] XS R L, AR SR il — A R 9T R [R) 403 S5 o £ 8 R B 22
S, H2 BE 2008 AEAAR A AR I 28 0 bR ) Hh T R (A AEL B B 56 P S SR MEEA T T A, K e A 2
JERN 30 5 ARG <30% (AP TR EE 1) 30%—45% (P RS w5 1) \45%—60% ( H A5 F i B o
JEI) 60%—75% (hmtisiE S EN) M>75% (FMpEmEv)

3 ZERAW

3.1 HBFRBUR A ST

RS RO 05 BRI T | 40 BIFE T NDVI FI SAVI X 2 AMIFSE X i e 15 B A7 11, HoA
WG RANER 2 PR, AR IR , GF- 1 BE 1153/ NDVI {E A FRHEZE 53314 0.287 F10.045 , Landsat
8 FUFRUEZE N 0.247 F110.041, ML Landsat 8 $44%, GF- 1 B EL45 58 N4 B e i, o TG &, 3K 2 9
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S EZEFWGITEME, B THEZMYEE . IR XEORE , 3 XA 52409 NDVI 2118 5357
47 0.211 F10.199, Landsat 8 ¥J{H [ GF-1 ikt 5.69% , SAVI B 3{E 43514 0.213 F10.210, Landsat 8 [ GF-1 i
1,419 ; FRAR X S8 BB R 9 NDVI MBS 0.648 1 0.653, Landsat 8 H GF-1 24411 T 0.77% ,SAVI 15
{43914 0.717 F10.759, Landsat 8 . GF-1 i 5.86%, 1 WX FhELZ (R N AE T Landsat 8 25 (A4 HE AL T
GF-1 AZTCRL R, IR T PN A SR 2 4, i 24 1) S o v, 5 8L v s 400 1 e 15 5 LA A 3 I
[ B, AR DK S 15 TR it A S A [ M R 7 5, 847 T ROAC 2 1) 2 0 i 3 R b A5 5 X LUK o
PEHL,

R 2 HHARKRISEER SR TSI

Table 2 Statistical parameters of vegetation index in urban and forest areas

BT #H Sﬁf{fd ECIN I I/ME W ﬂjl\{i ﬁﬁ
Statistical characteristic Mean deviation Maximum Minimum Range difference/%
BT X Urban area GF1-NDVI 0.211 0.287 0.925 -0.930 1.855

Landsat8-NDVI 0.199 0.247 0.714 -0.536 1.249 -5.69%

GF1-SAVI 0.213 0.290 0.939 -0.946 1.885

Landsat8-SAVI 0.210 0.249 0.720 -0.534 1.254 -1.41%
FRHRIX. Forest area GF1-NDVI 0.648 0.045 0.818 0.136 0.954

Landsat8-NDVI 0.653 0.041 0.767 -0.014 0.781 0.77%

GF1-SAVI 0.717 0.049 0.985 0.148 1.133

Landsat8-SAVI 0.759 0.044 0.753 -0.167 0.920 5.86%

GF1-NDVI. 54— 5 -3 — b i 935 54 ( Gaofen1-Normalized Difference Vegetation Index) ; Landsat8-NDVI; Landsat8-J= — ft. 4 #% 5 %4 ( Landsat8-
Normalized Difference Vegetation Index) ; GF1-SAVI. By — - A R W FE B ( Gaofen1-Soil-Adjusted Vegetation Index) ;Landsat8-SAVI; Landsat8-
39 15 4 948 5 Landsat8-Soil-Adjusted Vegetation Index)

3.2 AHPLHE TR T

FEFHBARBO T, 43 BIFRE 2 ANFF DX o 7 5 32, S TR A 48 000 T3 ) A e 7 5 A R Tl 8
[va] RS ep R S0 AH ] A B0 A 7 Bk T X (IR 2) , GF- 1 G AN A% Bk 48 5000 B 25 3 9 Bl -l 0—93.68% il 0—
93.75% , FEHAGIC 5 He Ry 71.309% F11 71.31% , Landsat 8 (1978 35 5 705 Fl o 0—87.94% 11 0—87.95% , A 9% 1ai X
Lt>H 58.28% i1 58.30% , I UL, Landsat 8 AR B (5 BRI AR . 7E— L85 50kS 40AE B 5 8 A0 X8k, &l vh
LIEMERT bR s 1Y J R IX, S 8 i A 2 R A SR AL R, G- 1 5 A4 48 B30 A 4 7 35 B LL 510 83.40% Al
83.42% ,Landsat 8 XJ W 78 55 B [N 58.28% 1 58.25% , FEHIR I AE SIAH L GF-1 HA,

FRAR DI B5 3TT AH S ARAEE (T8 3) , Landsat 8 7 4 Pl 8 1A (i B, 1 A48 450 1) i e 78 5 B Y 16 R 0—
98.39% 11 0—99.87% , it KAH i T GF-1(0—97.95% #11 0—97.88% ) , Landsat 8 45 {45 5F: A 4% 15 ¢ L 9]
95.00% H194.99% , ¥ AR 5 R T GF-1(94.97%H1 94.92% ) . Fof T~ L£LHE S8 [X a0, 5 AR B 34 1 T8 J6
FEWEAZIC 5 F 97.85% F11 97.68% , Landsat 8 N 98.82% #198.51% ,GF- 1 7] LIAH 4R Y [X 43 H A FEHY | 1M Landsat
8 PR R R REMNBE . FEOX PG A IR 0] BEIZAK AT B AR E LU HE 21 5 HLE A 10 Hu )
A T DX 58 S = A S0 T 1% g AR R T B LRI, 3550l 3 T DX 3 e 48 B T IR 5 T A BRAR XIS
7 AR T ] 1 R i A BRI D AR A3 R (A e 4 B T s
3.3 FEBCEI R )

VA 55 B AT o0 90, i — D ARFE Rl 3 BERSARAE 2 A58 IX A B A5 B AR B rh & X AN [l A 7
SR TN S5 ULER 3 XTI AR AT X e, 35 A S R B K T 43 A FL X ek e B s R A
B, GF-1 Fl Landsat 8 4Bl 7 56 B B4R Hp 7 fH A 7 o DX 3, FEH PS8 B U GF- 1 IR/ P 4 7 26
JIt 5 ELABI#T A 60.97% , Landsat 8 {7 35 FEABY o B ARA B AR HL R 67.64% F1 67.74% , T ZRARIX 35, Hi4)
A AR ZRMRN B b, AR DY AT 55 B A T AE rh A 2 S KOF i GF- 1 R KPR 47 5 238 LU A9 533 R 25.16%
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Fig.2 Comparison on the vegetation coverage extracted from different resolution images in urban areas
GF1-NDVI-VC; {543 — 5-I — fb 48 B 15 B4 9% % 35 ¥ ( Gaofen1-Normalized Difference Vegelation Index-Vegetation Cover) ; L8-NDVI-VC
Landsat8- I3 — A 9 15 50-HE 94 75 55 ¥ ( Landsat8-Normalized Difference Vegetation Index-Vegetation Cover) ; GF1-SAVI-VC ; & /0 —5- 1 By
FH BB A 90 7 55 FF ( Gaofenl-Soil-Adjusted Vegetation Index-Vegetation Cover ) ; L8-SAVI-VC ; Landsat8-1- 3 ¥ -5 ¥ ¥ 45 B w74 o5 /&

( Landsat8-Soil-Adjusted Vegetation Index-Vegetation Cover)

x3 HHMRARBERE=ZED R %

Table 3 The proportion of vegetation cover classification in urban and forest areas

P s gy WHTIX. Urban area AKX Forest area

Degree of coverage (IS SIS &g i 5 i K o i [

GF-1 VC-NDVI 60.97 10.66 9.24 6.93 12.17 16.24 17.05 22.72 18.83 25.16
VC-SAVI 60.97 10.67 9.25 6.91 12.19 16.67 17.76 22.46 18.53 24.79

Landsat 8 VC-NDVI 67.64 9.4 7.73 5.31 9.9 4.33 6.84 22.14 29.42 37.27
VC-SAVI 67.74 9.37 7.77 5.27 9.85 4.33 6.88 22.21 29.32 37.26

VC-NDVT . A 9 78 75 5 -3 — A A w36 8 ( Vegetation Cover-Normalized Difference Vegetation Index ) ; VC-SAVI; 48 # T o R - A A T Sk
( Vegetation Cover-Soil-Adjusted Vegetation Index)

S AF RN 0 HEE T R L i 22 S0, DL G- 1 BT S U A AR 7 5 B2 40 GOIR B0 A Ay e A
B Landsat 8 25> BIHEG ) L )-S5 HAR 2245 B BEF [, 45 R 1A 4 B, WAE SRR 2 5w K E |, 7%
AR L 38T XA 7 o P R R 22 R IR, 2 B IR AE AN [R5 IX Sl i) 22 S s S AR, 78
ST DI AR KT 19 22 S e K ND VI A SAVI S HR YA 4% 22 5 430K 6.67% 1 6.77% , P I3 & 7K
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Fig.3 Comparison on the vegetation coverage extracted from different resolution images in forest areas

SEIRE B 55 25 SN R 2.34% AT DL EIRTT X8, 23 [A] 43 WA Landsat 8 285 GF- 1 #EHUH
B A A K 25 S R R A AR 4 7 25 DX 38, AN VC-NDVI B ] LU K 1 25 5 Hofth 4 AR 22 72
Fo X FARIX AR T i 708 KO T T8 A 080 VR 114 22 S R A K, e IR B 5 KT, RS OGRS 4 B o
11.91%H1 12.34% , S B 25K T 050000 12.119% 1 12.47% M S 8w E 5 S 2 R R, hiE Al
I 25 5 2 R8T AR E P 45 3 AN oK 22 5 2 1

ARG R RL AR A [R5 R 25 S BRI, IR TT rh R B A A RN A3, TEAIR A TRl A B AR
G GR G 180T, IZ BT IARRAE BT & H ) (250 IR T HABAR S, T8 BIOR WORT BIOAE 35 B 1Y ik
RSl I S B 5 A O, E T B AR 23 (8] 43 BE 11 Landsat 8 AH LG GF- 1, £ 330N 9 (5 B i
At TR, FVRE  ZERRAR XSS | A () 7 e S R o 7 S AR A i i SRR A G oeh mE R R R, &
BB AR [ HER AR R S SR E R Al . B, AR R G 8  BER AR 0 W 75 2R A
Ko 54

4 e

1o 25 (A BEAAR B i AR B IRE T o GF- 1 73T DXCIB, BE A% DA% 42 B0 3 S50 v RU3 o 22 0 A
AR AR B , 75 AR DX 0 AR A3t i 2 Hh P P B TE R BR M . O T RIEZEIE B9 IS4, L NDVI
5, AERIETE DX R A 2 0] R A MR 3 SR USRI 5 R . SRR R (R B4R IR
PR, AR P 0 DX o 38 B AR IX 5 2 o S AR DA B I TR, i 5 L — Sy S M A 25 AR
Ge10 FRARIXIR S AR VDU R X B ST A AR ] ORI PR A 32 R s ) A HE R S R
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Fig.4 The porpotion difference of vegetation cover classification proportion in difference areas
VC-NDVI . A #5785 55 B -0 — A A 9l 8 5% ( Vegetation Cover-Normalized Difference Vegetation Index) ; VC-SAVI, AE W% 7 5 B - SR Y A ek s A

( Vegetation Cover-Soil-Adjusted Vegetation Index)

T Hb WA S FSRAA, R AR M ) ) 2 AR [ e 40 %) A1 %80, 05 7 M 235 ] e e 2 A8 Ak, X6 v 4 () 43
BERFARM T, M ARAZ TR 9 JE P 25 S/ AR ZS (B4 BER s A8 th FAHAMG oo 3 S5 m AR, b & 7
WL B PR SS () 22 5 00 MW, S50RRS 20 M 4 SR BRI XE , (HJ2:, Xu 25 ZE 58 o 2 B Landsat ETM + Al
ASTER HLA8 AH B AR 1 B2 BURE 7, 5 sk o &5 5 1) = 22 J PR T S b ) RO S5 400 15 BN TR T 3, AR 9%
3T X el S RN SR A B S, AR IX s A S A LA R 2R R T PSR ST IX ) RS AR 2s B) 45 4 &2
Z , M %) 2 ) S S e v, TR AR X B8 ) A A 35

LS R GF-1 F Landsat 8 M #E 48 B0AFE B 25 5% 0 GF- 1 37 X 38 1 4B B 4 2O K F Landsat
8, AKX I I H/N T Landsat 8, I3 350k 7 35 4 2 OGRS R] UEBH T ARIF 98 (s . 366385 B2
PR 2 FE I, B T 25 (B0 BER AN , AN [RGB 1 15 15 5 22 S5 S5 i o b ) SR i B . GF1-WFV Al
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