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Estimation of multi-scale urban vegetation coverage
based on multi-source remote sensing images
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2. Institute of Remote Sensing Information Engineering, Fuzhou University, Fuzhou 350116, China;
3. Fujian Provincial Key Laboratory of Remote Sensing of Soil Erosion, Fuzhou University, Fuzhou 350116, China;

4. Fujian Provincial Universities Engineering Research Center of Geological Engineering, Fuzhou 350116, China)

Abstract. The vegetation coverage from multi-source at multi-scale and multi-source at the same scale in
urban area was studied. The Landsat 7 ETM + , SPOT 5 and IKONOS remote sensing image data were
taken as the data source. The vegetation coverage with different spatial resolutions derived from a
1: 500 topographic map as the reference map by grid method was taken as reference. The accuracies of
fraction vegetation coverage extracted from the images, wich were radiometrically corrected using dif-
ferent models, were compared. An optimal radiometric correction model for the extraction of fraction
vegetation coverage in urban areas was proposed. The results show that ICM model is the best radio-
metric correction model for estimating fraction vegetation coverage in urban area. NDVI is the best
vegetation index for fraction vegetation coverage estimation for high resolution remote sensing images,
while the best vegetation indices for estimating fraction vegetation coverage from moderate spatial reso-
lution images are the RVI and MSAVI. For the studies area, the GI model is more accurate than the
CR model in estimating the vegetation coverage.
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Schematic diagram of a 30 m x30 m grid division
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Table 1 Statistics of fraction vegetation coverage data in different categories

N 1m 4 m 10 m 15 m 30 m
P BARAEC mAY/m BdRAEC mAY/mt BdEAMEC mRYmt BdEAMEC mRYm’ BORA B mRY/w’
0 258 124 258 124 12 490 199 840 1275 127 500 418 94 050 69 62 100
(0.0,0.1) 6 148 6 148 1 683 26 928 544 54 400 271 62 325 60 54 000
[0.1,0.3) 7 384 7 384 1772 28 352 553 55 300 288 64 800 100 90 000
[0.3,0.5) 6617 6617 1639 26 224 488 48 800 326 73 350 124 111 600
[0.5,0.7) 6 706 6 706 1454 23 264 481 48 100 259 58 275 80 72 000
[0.7,1.0) 13 749 13 749 3001 48 016 768 76 800 363 81 675 67 60 300
1 151 272 151 272 6011 96 176 391 39 100 69 15 525 0 0
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Fig.3 Muti-scale original images

2.1 SREREEKEBESENN

FIH NDVI 4§ 6 FfAE 4% 45 B0 5 F 23 ] R
(1 m4 m 10 m 15 m F1 30 m) A48 1% i DN
{H . SRSA (") 1M E"" 1ACM ) IACM-7
{5 A0 FLAASH "' 45 6 Fh8ic 1B 2o 17 1
B, 40 R ] G AL CR BEAVRT GC B HEA 7 AH B
BTG ALSE, JEFI SD Al RMSE PR 48 b5 %5 52
SEIL AT VAN AT R o5 A SRR rp BT Y
RS A AL S 9 X L AR PR
AR B (.

WX 2 ~6 A Hral L, th 22 RE 1 By
PGARAT I 1 7 5 B A TG BB, B S AR B i 22
SR I8 Z AR 25 ) 4 BE 3 (25 [ R ) A
B HR B M R AR B I U 4 AT
THI Y SR 38 15 SR A% 22 S5 9 52 T 32 AR LA 4
XoF I8 T e IO 1 R AR b R M 2 o R S B0 T

GG R AR R K A /1N, B A% TR 28 25 57 1) 52 g X
PB4 B B I 2 TR 2 3R e 5 . o ) R
o PR A T R A 25 AR e, th A Sk ND-
VI, A1 NDVI, #3% A F 8% 45 80 Sc b H B, Bt
AT R A SR 22 R AL 32 AT DL 55 K R iR
W) 5 RIS 22 S5 o ol T 0 A 0 285 SR A S )
A LA ZWE AT 25 () RUBE AR B 48 500 A o 7 25 A
RURAAGE T X0 4 7 56 B Ak 3025 SR G R
PR PR Ay DU 2 22 18] F4 A R0
2.1.1 BEEHBEEEED

OIMTEE 2 ~ 6 FIAL JCIe R WA 2s (0] RUBE (3¢
BRI R A8 BG4 7 0 e 7 25 B A 53, GT A
TR B VT 4 S A i B 0 3 o 45 A ol 7 5 L 0T
AT, CR ASRUTE [543 R38R A5 10 1l o 7 25 B Ay
R ERAR T SR 0 R R 16 B, R TR IO 5 A
PO 25 1 XIS AT AR ; GC AL CR OB S0KS B A
Frelcss , FLAE AR A B S B A B AR R B 5 CR
PRI —FEAFAE XTI 53 X AR B 78 35 B (A %) Im) 5. G
FEA  CR AR GC AR ) ik S50 P82 #1025 DR T 4
(A REL R B3 25 18143 FE R B 28 780 1) 2 S i R[]
H =R SRR (ARG B HE P AN & — AR 1. Y
68 43 0 140328 SR K SR T X sl 7 5
AN, JCIE R AT AR Bl F8 50 GL BRI 2 4 F
PR B 2 FEE A O, A B 5 SR 1 (ORS  Fe  1k
B, ARG A9 558 . CR BRI GC
REARU A IRt £ R B i A SRS JBE , 4R NDVI
FEHOH ETM + () TACM A 1E 5085 (4 FE w5 48 Hi 2 SRk
AR AR (EL T2 TP o R TR ) £ B0 4 SR 349 17 78 %o Al
TS P RAG TR A, (R, R GL B R X 55 43
R S AR A TR A T A
2.1.2 HBERESTIEHT

OYMTEE 2 ~ 6 NN, MR T T (A R S T
T JBGEAG T R FH R A IE B Y S AR ] 7 7= A 25
SRR, FIF ICM . IACM TACM-t il FLAASH
SR A R R B B 26 B H RS2 4% DN
SRSA A 5 1) 4 7 55 RS B8 v 24 R A IR 4
eIt 2RI e 7w AR, L f P AN ) AR e 4 5,
WM A R R BRI 2= 5. I, T 47 e
R S A I ABE ARG A [P A8 B30 2 M b A 4 7 o
TEM R (£ 2 ~6) RS £ SD Al RMSE 4%
S R U B (. 22 359 FL A e B, R ICM A5 A
BACHIE 10 P A A AR 4 s TAC M- AR 7Y
FCHE ) Ak RS B I =5 TACM A5 AU 454 ; FLAASH
R T Ry BEORE B O AN LR 33X AT 5 A A B A



2 e K W A5 BT 2 YRR IR AR A 22 RURE i R o LA 229

x2 1 mOBREERBESEITME

Table 2 Evaluation of fraction vegetation coverage in 1 m scale

HOAES PO DN fii SRSA i 1M ff

GIAER  CRAAE  GCHm GIER  CRAEA  GCHm GIFiR  CRAAE  GC R
HYBRID SD 0.3198 0.354 7 0.354 6 0.3197 0.364 9 0.360 0 0.3816 0.3816 0.381 6
RMSE 0.464 9 0.555 4 0.5555 0.494 9 0.567 8 0.568 7 0.607 0 0.607 0 0.607 0
. SD 0.286 1 0.3226 0.3209 0.298 7 0.380 1 0.344 7 0.308 4 0.353 5 0.3513
MSAVI RMSE 0.399 8 0.490 3 0.490 4 0.461 7 0.540 7 0.541 6 0.472 7 0.5530 0.553 5
NDVI SD 0.309 5 0.3530 0.3522 0.3303 0.376 7 0.366 8 0.301 3 0.349 9 0.349 5
RMSE 0.460 7 0.5515 0.5517 0.5150 0.578 5 0.580 4 0.4322 0.545 5 0.5456
RVI SD 0.3717 0.378 6 0.378 6 0.3717 0.378 6 0.378 6 0.3717 0.378 6 0.378 6
RMSE 0.544 6 0.599 3 0.599 3 0.544 6 0.599 3 0.599 3 0.544 6 0.599 3 0.599 3
SAVI SD 0.364 1 0.379 7 0.3797 0.366 8 0.380 4 0.380 3 0.364 3 0.379 6 0.379 6
RMSE 0.569 3 0.603 5 0.603 5 0.579 1 0.604 7 0.604 7 0.567 7 0.603 3 0.603 3
— SD 0.347 0 0.3522 0.3522 0.3323 0.3522 0.3522 0.329 1 0.352 4 0.352 4
RMSE 0.4350 0.5336 0.5336 0.448 4 0.543 2 0.543 2 0.450 6 0.546 2 0.546 2

el L LU MMl B L S—
GI 117l CR 7 GC i GI 157 CR 7 GC A7 GI 157 CR 7 GC A7
HYBRID SD 0.3815 0.3817 0.3816 0.3816 0.3816 0.3816 0.3816 0.3816 0.3816
RMSE 0.606 9 0.608 9 0.607 0 0.607 0 0.607 0 0.607 0 0.607 0 0.607 0 0.607 0
MSAVT SD 0.3112 0.356 8 0.353 4 0.3100 0.3558 0.3526 0.389 7 0.327 8 0.3790
RMSE 0.480 0 0.556 8 0.5575 0.477 8 0.555 4 0.556 0 0.584 0 0.487 7 0.595 9
NDVI SD 0.308 2 0.352 1 0.3511 0.308 2 0.352 1 0.351 1 0.387 8 0.331 4 0.379 1
RMSE 0.458 1 0.549 5 0.549 7 0.458 1 0.549 5 0.549 7 0.584 6 0.502 1 0.596 7
SD 0.374 0 0.378 3 0.378 3 0.3740 0.378 3 0.378 3 0.3817 0.3816 0.3816
RvI RMSE 0.536 6 0.597 3 0.597 3 0.536 6 0.597 3 0.597 3 0.606 9 0.607 0 0.607 0
SAVI SD 0.363 8 0.379 7 0.379 7 0.363 8 0.379 7 0.379 7 0.3816 0.3816 0.3816
RMSE 0.568 7 0.603 4 0.603 4 0.568 7 0.603 4 0.603 4 0.607 0 0.607 0 0.607 0
— SD 0.320 8 0.360 1 0.360 1 0.3208 0.360 1 0.360 1 0.436 2 0.394 7 0.394 7
RMSE 0.489 4 0.567 3 0.567 3 0.489 4 0.567 3 0.567 3 0.577 6 0.586 8 0.586 8

T3 Am o BEEHEESEITNE
Table 3 Evaluation of fraction vegetation coverage in 4 m scale

WS PR - DN 11 _ SO — - oW fi —
GI CRAEHI  GC A GI 57 CRAEHE  GC A GI 57 CRAEE  GC A
HYBRID SD 0.297 0 0.348 6 0.348 5 0.306 5 0.358 1 0.3543 0.377 1 0.377 9 0.377 8
RMSE 0.4357 0.526 5 0.526 6 0.461 5 0.5356 0.536 7 0.573 0 0.574 4 0.574 2
MSAVI SD 0.220 6 0.260 3 0.252 1 0.239 7 0.381 1 0.2849 0.289 1 0.343 8 0.341 7
RMSE 0.3269 0.408 6 0.3835 0.3747 0.530 8 0.438 2 0.434 8 0.516 9 0.517 5
SD 0.236 3 0.287 2 0.283 6 0.263 3 0.346 8 0.3122 0.2342 0.2810 0.278 9
NDVI RMSE 0.355 1 0.431 1 0.4318 0.406 7 0.474 2 0.476 9 0.347 0 0.423 5 0.4239
RVI SD 0.301 4 0.316 9 0.316 9 0.301 4 0.316 9 0.316 9 0.301 4 0.316 9 0.316 9
RMSE 0.364 7 0.463 6 0.463 6 0.364 7 0.463 6 0.463 6 0.364 7 0.463 6 0.463 6
SAVI SD 0.280 6 0.3339 0.3338 0.294 3 0.3455 0.343 0 0.279 8 0.3325 0.3325
RMSE 0.417 6 0.506 1 0.506 2 0.446 8 0.5202 0.5210 0.413 0 0.503 8 0.503 9
— SD 0.306 9 0.340 7 0.340 7 0.3009 0.3429 0.3429 0.299 1 0.344 1 0.344 1
RMSE 0.403 2 0.507 0 0.507 0 0.416 4 0.514 1 0.514 1 0.4199 0.517 4 0.517 4

WA R e MM FLAMSHE
GI 157y CR 5.7 GC iz GI 17 CR iz GC fi7 GI f#Y CR 157 GC fi7
HYBRID SD 0.377 4 0.379 4 0.3778 0.377 8 0.3779 0.3779 0.377 1 0.377 5 0.377 8
RMSE 0.573 5 0.623 3 0.574 2 0.5742 0.5743 0.574 3 0.570 7 0.573 3 0.574 2
MSAVI SD 0.2752 0.3258 0.3258 0.2739 0.3238 0.3238 0.3753 0.362 3 0.371 4
RMSE 0.393 7 0.491 6 0.491 6 0.390 5 0.488 5 0.488 5 0.547 7 0.5250 0.560 0
NDVI SD 0.284 0 0.276 8 0.276 7 0.284 0 0.276 8 0.276 7 0.3729 0.419 0 0.3712
RMSE 0.340 4 0.384 3 0.384 2 0.340 4 0.3843 0.384 2 0.547 2 0.640 1 0.560 5
RV SD 0.367 1 0.377 2 0.3772 0.367 1 0.377 2 0.377 2 0.394 5 0.377 1 0.377 1
RMSE 0.550 2 0.573 1 0.573 1 0.550 2 0.573 1 0.573 1 0.498 4 0.549 3 0.549 3
SAVI SD 0.367 6 0.377 3 0.3773 0.367 6 0.3773 0.377 3 0.373 4 0.369 8 0.374 8
RMSE 0.377 4 0.379 4 0.3778 0.3778 0.3779 0.3779 0.377 1 0.377 5 0.377 8
TCDVI SD 0.573 5 0.623 3 0.574 2 0.5742 0.5743 0.574 3 0.570 7 0.573 3 0.574 2
RMSE 0.2752 0.3258 0.3258 0.273 9 0.3238 0.3238 0.3753 0.362 3 0.371 4
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Table 4 Evaluation of fraction vegetation coverage in 10 m scale

DN { SRSA {8 ICM {&

y” 1 K -i/\( E.A\
HBOERC WOIE —chew cRmw ool GLEUM CREUE  GCEUE  GIEE  CREM  GC R

HYBRID SD 0.3716 9.091 5 0.3715 0.3713 312.985 0.3713 0.362 8 1.078 4 0.368 2

RMSE 0.527 2 11.017 5 0.527 3 0.527 3 363.413 0.527 3 0.512 8 1.3757 0.5212

MSAVI SD 0.3715 121.627 8 0.371 4 43.2159 2 139.19 2 139.19 0.3713 2.3520 0.3716

RMSE 0.527 4 148.889 2 0.527 3 45.979 8 2 518.19 2 518.19 0.526 0 2.829 3 0.527 0

SD 0.3713 333.647 3 0.3713 9.731 4 108. 107 108. 107 0.363 5 1.266 7 0.369 0

NDVI RMSE 0.527 3 374.464 4 0.527 3 10.1157 118.316 118.316 0.5129 1.597 4 0.5219

RVI SD 0.2629 0.306 9 0.306 9 0.2629 0.306 9 0.306 9 0.2629 0.306 9 0.306 9

RMSE 0.326 8 0.424 9 0.424 9 0.326 8 0.424 9 0.424 9 0.326 8 0.424 9 0.424 9

SAVI SD 0.3716 16.088 4 0.3714 131.586 18 287.0 18 287.0 0.356 8 0.459 1 0.367 3

RMSE 0.527 3 17.907 6 0.527 3 134.914 19 610.0 19 610.0 0.502 6 0.5389 0.518 7

SD 0.3714 0.371 4 0.371 4 0.371 4 0.371 8 0.371 8 0.368 2 0.3711 0.3711

TGDVI RMSE 0.527 2 0.527 3 0.527 3 0.524 9 0.526 6 0.526 6 0.5194 0.5252 0.5252
e e —

GI 557 CR H7Y GC fRA GI #5578 CR f7 GC R GI #5578 CR 7 GC AR

SD 0.3710 0.3712 0.371 0 0.3712 0.3713 0.371 4 0.340 3 0.400 9 0.3619

HYBRID RMSE 0.526 7 0.5269 0.5270 0.5269 0.527 2 0.527 4 0.478 0 0.501 3 0.509 4

MSAVI SD 0.322 4 0.3656 0.3550 0.3000 0.348 5 0.344 5 0.338 8 0.4327 0.360 0

RMSE 0.452 6 0.491 7 0.499 2 0.4213 0.480 7 0.483 9 0.476 7 0.518 0 0.506 9

NDVI SD 0.242 5 0.297 3 0.291 0 0.242 5 0.297 3 0.291 0 0.3319 0.497 7 0.3551

RMSE 0.3351 0.413 2 0.409 9 0.3351 0.413 2 0.409 9 0.468 4 0.589 4 0.500 1

RVI SD 0.314 0 0.3570 0.3570 0.314 0 0.3570 0.3570 0.260 7 0.304 2 0.304 2

RMSE 0.434 2 0.505 7 0.505 7 0.434 2 0.505 7 0.505 7 0.324 7 0.4217 0.4217

. SD 0.3269 0.3610 0.3610 0.3269 0.3610 0.3610 0.3269 0.367 3 0.3553

SAVI RMSE 0.461 0 0.5118 0.5118 0.461 0 0.511 8 0.511 8 0.4599 0.490 3 0.500 2

TGDVI SD 0.314 6 0.3517 0.3517 0.314 6 0.3517 0.3517 0.3713 0.3716 0.3717

RMSE 0.440 6 0.494 0 0.494 0 0.440 6 0.494 0 0.494 0 0.525 6 0.527 3 0.527 4

xS 15 mOPRRERBEZETNR

Table 5 Evaluation of fraction vegetation coverage in 15 m scale

DN {§ SRSA {H ICM {8

y: L K W \!ﬁ*(
HBOREC IR e cRmw oo GLRUM CREUE  GCEUE  GIEE  CRE  GC R

HYBRID SD 0.364 5 26.948 7 0.364 9 0.289 4 0.3395 0.3395 0.356 3 0.364 9 0.364 9

RMSE 0.495 7 31.843 7 0.496 6 0.390 2 0.459 4 0.460 4 0.485 4 0.497 0 0.497 1

MSAVI SD 0.364 9 47 615.99 0.365 1 0.279 7 0.3322 0.320 6 0.264 7 0.3197 0.3197

RMSE 0.497 3 56 504.26 0.497 4 0.3814 0.434 3 0.436 6 0.340 8 0.432 3 0.432 3

NDVI SD 9.5232 104.369 3 104.369 3 0.3030 0.349 1 0.3381 0.278 7 0.259 8 0.259 8

RMSE 9.923 5 115.778 1 115.778 1 0.414 7 0.4519 0.459 3 0.328 0 0.3350 0.3350

RVI SD 0.259 2 0.283 1 0.283 1 0.2599 0.282 3 0.282 3 0.2599 0.282 3 0.282 3

RMSE 0.3117 0.3779 0.377 9 0.3114 0.376 2 0.376 2 0.3114 0.376 2 0.376 2

SAVI SD 0.365 1 236.341 4 0.3652 0.288 0 0.3335 0.3332 0.2599 0.282 3 0.282 3

RMSE 0.497 0 261.093 9 0.497 2 0.3913 0.450 3 0.452 8 0.3114 0.376 2 0.376 2

TGDVI SD 0.356 4 0.362 2 0.362 2 0.276 3 0.288 5 0.288 5 0.272 1 0.291 3 0.291 3

RMSE 0.483 4 0.491 7 0.4917 0.3209 0.376 1 0.376 1 0.316 4 0.3822 0.3822
Tl T e —

GI #5 7Y CR i1 GC iR GI 7Y CR ## GC il GI 7Y CR #5781 GC il

SD 0.3710 0.3712 0.371 0 0.3712 0.3713 0.371 4 0.340 3 0.400 9 0.3619

HYBRID RMSE 0.526 7 0.526 9 0.527 0 0.5269 0.527 2 0.527 4 0.478 0 0.501 3 0.509 4

MSAVI SD 0.322 4 0.365 6 0.3550 0.300 0 0.348 5 0.344 5 0.338 8 0.432 7 0.360 0

RMSE 0.452 6 0.491 7 0.499 2 0.4213 0.480 7 0.483 9 0.476 7 0.5180 0.506 9

NDVI SD 0.242 5 0.297 3 0.291 0 0.242 5 0.297 3 0.2910 0.3319 0.497 7 0.3551

RMSE 0.3351 0.413 2 0.409 9 0.3351 0.413 2 0.409 9 0.468 4 0.589 4 0.500 1

RVI SD 0.314 0 0.3570 0.3570 0.314 0 0.3570 0.3570 0.260 7 0.304 2 0.304 2

RMSE 0.434 2 0.505 7 0.505 7 0.434 2 0.5057 0.505 7 0.324 7 0.4217 0.4217

SAVI SD 0.3269 0.3610 0.3610 0.3269 0.3610 0.3610 0.3269 0.367 3 0.3553

RMSE 0.461 0 0.511 8 0.5118 0.461 0 0.5118 0.511 8 0.459 9 0.490 3 0.500 2

TGDVI SD 0.314 6 0.3517 0.3517 0.314 6 0.3517 0.3517 0.3713 0.3716 0.3717

RMSE 0.440 6 0.494 0 0.494 0 0.440 6 0.494 0 0.494 0 0.5256 0.527 3 0.527 4
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Table 6 Evaluation of fraction vegetation coverage in 30 m scale
o B DN {} SRSA ICM {8

MG MR Toron crpom copm | LAUM CREM GCBUE GIEUM CREUE  GCRUN
HYBRID SD 0.348 7 10.596 6 0.348 0 0.2522 0.3119 0.3129 0.2159 0.2511 0.2511
RMSE 0.442 0 12.866 6 0.442 0 0.321 3 0.394 0 0.3956 0.2750 0.3189 0.3189
MSAVI SD 0.347 4 120.259 8 0.347 4 0.255 4 0.318 2 0.303 3 0.201 0 0.2850 0.284 9
RMSE 0.442 2 147.484 5 0.442 1 0.327 2 0.391 7 0.383 6 0.263 2 0.360 5 0.360 5
SD 0.347 6 14 880.58 0.347 6 0.283 1 0.329 3 0.3217 0.207 2 0.216 9 0.216 9
NDVI RMSE 0.442 3 16 820.02  0.442 3 0.359 5 0.404 4 0.406 6 0.262 3 0.279 6 0.279 6
RVI SD 0.194 6 0.250 8 0.250 8 0.1950 0.249 5 0.249 5 0.1950 0.249 5 0.249 5
RMSE 0.246 6 0.3180 0.3180 0.246 4 0.316 3 0.316 3 0.246 4 0.316 3 0.316 3
. SD 0.348 3 20.090 1 0.347 5 0.268 0 0.317 9 0.318 8 0.193 4 0.2539 0.2539
SAVI RMSE 0.4423 227251  0.442 1 0.3392  0.4006  0.4025  0.246 1 0.3218  0.3218
TeDVI SD 0.3385  0.3453  0.3453  0.2147  0.2500  0.2500  0.2077  0.2458  0.2458
RMSE 0.4208  0.4386  0.4386  0.2664  0.3151 0.315 1 0.258 1 0.3108  0.3108

o ] IACM {# IACM -1 (i FLAASH {f
WO PR ol crus  GoBUM GLEUS  CREUS  GCEUS  GLEUS  CREUS  GC U
SD 0.371 0 0.371 2 0.371 0 0.371 2 0.371 3 0.371 4 0.340 3 0.400 9 0.361 9
HYBRID RMSE 0.526 7 0.526 9 0.5270 0.526 9 0.5272 0.527 4 0.478 0 0.501 3 0.509 4
MSAVI SD 0.322 4 0.365 6 0.3550 0.300 0 0.348 5 0.344 5 0.338 8 0.4327 0.360 0
RMSE 0.452 6 0.491 7 0.499 2 0.421 3 0.480 7 0.483 9 0.476 7 0.5180 0.506 9
SD 0.242°5 0.297 3 0.291 0 0.242° 5 0.297 3 0.291 0 0.3319 0.497 7 0.3551
NDVI RMSE 0.335 1 0.413 2 0.409 9 0.335 1 0.413 2 0.409 9 0.468 4 0.589 4 0.500 1
SD 0.3140 0.3570 0.3570 0.314 0 0.357 0 0.357 0 0.260 7 0.304 2 0.304 2
kvl RMSE 0.434 2 0.505 7 0.505 7 0.434 2 0.505 7 0.505 7 0.324 7 0.421 7 0.421 7
SAVI SD 0.326 9 0.3610 0.3610 0.326 9 0.361 0 0.3610 0.326 9 0.367 3 0.3553
RMSE 0.461 0 0.5118 0.5118 0.461 0 0.5118 0.511 8 0.459 9 0.490 3 0.500 2
TGDVI SD 0.314 6 0.3517 0.3517 0.314 6 0.3517 0.3517 0.3713 0.371 6 0.37117
RMSE 0.440 6 0.494 0 0.494 0 0.440 6 0.494 0 0.494 0 0.525 6 0.527 3 0.527 4
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Table 7 Statistics of fraction vegetation coverage data of optimal model in different categories
K I m 4 m 10 m 15 m 30 m
I BB mA/m® BdRAEC mA/e® B mAY/m® BOREAEC miRY/m BRI miR/m?
0 105 280 105 280 9432 150 912 1 100 2 450 1 900
(0.0,0.1) 135 062 135 062 4 560 72 960 301 30 100 12 2 700 193 173 700
[0.1,0.3) 102 553 102 553 3947 63 152 2 450 245 000 714 160 650 245 220 500
[0.3,0.5) 95 946 95 946 3 479 55 664 1219 121 900 894 201 150 47 42 300
[0.5,0.7) 11 018 11 018 4 145 66 320 456 45 600 315 70 875 7 6 300
[0.7,1.0) 139 139 2 486 39 776 72 7 200 62 13 950 6 5400
1 2 2 1 16 1 100 1 225 1 900
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Fig.4 Muti-scale fraction vegetation cover diagram of optimal
model
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Table 8 RMSE evaluation results of the same scale vegeta-
tion fraction from different source in 4 m scale
1 m—4 m

LR S 2 J5t6 4 m
NDVI 0.412'5 0.381 4 0.3470
RVI 0.509 4 0.450 4 0.364 7
SAVI 0.533 7 0.487 2 0.413 0

F9 10mHSPREZFEERREERESE RMSE M &R
PR
Table 9 RMSE evaluation results of the same scale vegeta-
tion fraction from different source in 10 m scale

N " N HHBE 1 m—10 m 4 m—10 m JE A
N MRS AN L NEoe auy N
1, Je X 18 B AR T L RAERARARZS [B] 43 BE R 1 5% NDVI  0.3626 0.3277 0.3181 0.3038 0.5129
1%, R 5 BEAT R W 78 55 FEAG B ik 2, St i G RVI  0.4593 0.3887 0.3148 0.3103 0.3268
1%&??1‘E%}£%%§Eﬁﬁ , %Eﬁﬁﬁ% iﬁ:,’/f?i;i% SAVI 0.4856 0.4198 0.3628 0.3667 0.5026
F10 15 moyPERZFERREEHESE RMSE M & RELE
Table 10 RMSE evaluation results of the same scale vegetation fraction from different source in 15 m scale
T I m—15 m 4 m—15m 10 m—15 m Ol 15
NS m
) k1 k2 Ik 1 k2 Ik 1 k2 "
NDVI 0.3350 0.294 4 0.303 2 0.286 2 1.436 2 0.483 5 0.3280
RVI 0.428 4 0.343 8 0.272 4 0.279 5 0.298 7 0.296 9 0.3114
SAVI 0.456 2 0.37717 0.323 8 0.3396 0.858 1 0.473 4 0.3114
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Table 11 RMSE evaluation results of the same scale vegetation fraction from different source in 30 m scale

S : I m—30 m : : 4 m—30 m : : 10 m—30 m‘ : 15 m—30 m‘ 00 30 m
Tkl T2 1 k2 1 T2 Tk k2
NDVI 0.307 1 0.293 0 0.3156 0.288 6 2.1592 0.4256 0.279 9 0.278 1 0.262 3
RVI 0.375 8 0.308 3 0.249 2 0.246 0 0.243 5 0.243 8 0.251 1 0.250 7 0.246 4
SAVI 0.405 8 0.3390 0.305 6 0.314 2 1.128 1 0.3320 0.2511 0.250 7 0.246 1

I XTER 8 ~ 11 2B Al 0, b P Ah R A 7 i
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SRR 2E 5 BTG RS Y, A SO BT Y s 10 me 25 ]
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