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Research on the Relationship between Vegetation Index and Forest Surface
Fuel Load in UAV Multi-spectral Remote Sensing
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Abstract The survey of forest combustible load is highly professional and requires lots of work. UAV
multi-spectral remote sensing can obtain large-scale forest images, offering a new thinking for calculating the
fuel load of forest surfaces. The test area was established in Gaoming district, Foshan city, Guangdong province.
The average surface fuel load in the test area was measured up to 39.33 tons per hectare, and the slash pine forest
surface fuel load was measured as the highest one. The study found that there was a moderate correlation between
vegetation indices of NDVI & EVI and the fuel load of the forest surface. The regression model of NDVI (X) and
the forest surface fuel load (¥) was established: ¥ =-5.935 4X + 8.466 3, and the regression model of EVI (X) and
the forest surface fuel load (Y): Y= -5.848 5X + 6.727 1. The study also found that the linear relationship between
NDVI and the surface fuel load was more apparent.
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Fig.1 Distribution map of test area and sample plots
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Tab.1 Basic situation of each sample
g3 R Aesh NDVI  Evi EAERPITRE kg SERTMRMITBULE kg U kg

Type Longitude Latitude Dry weight of live fuel Dry weight of dead fuel =~ Lord
IBHIARK  112°47°0.98”  22°57°25.077  0.748 0297 1.225 4.711 5.936
TEHIAARR  112°46°57.46”  22°57°34.82”  0.716  0.502 0.879 3.546 4.425
TBHBFABK  112°47°0.98”  22°57°34.82”  0.788  0.532 1.071 5.339 6.410
TRHIFABK  112°46°50.447  22°57°38.06”  0.770  0.264 1.036 4.482 5518
JEHBAAAK  112°47°0.987  22°57°38.067  0.734  0.547 0.991 2.976 3.967
TRHLAARR  112°46°57.46”7  22°57°41.317  0.783  0.366 1.069 1.483 2.552
TRHAARK  112°47°0.98”  22°57°41.317  0.767  0.522 1.291 2.875 4.166
TRHAARK  112°47°4.507  22°57°41.317 0.782  0.409 1.098 3.115 4213
TEHAARR  112°46'59.26"  22°57'29.85"  0.697  0.275 1.111 5.100 6.211
IBHEFARR  112°46'57.42"  22°57'36.34"  0.645  0.478 0.714 3.430 4.144
MBHIFABK  112°46'59.52"  22°57'37.08"  0.757  0.416 0.795 6.778 7.573
THREMM  112°46°53.95”"  22°57°28.32”  0.757  0.515 0.686 7.207 7.893
LMK 112°46°57.46"  22°57°28.32”  0.747  0.399 1.050 4.159 5.209
ChREFMK 112°47°0.987  22°57°28.327  0.825  0.566 0.665 0.923 1.588
EMMAK  112°47°4.507  22°57°28.327  0.822  0.492 0.902 1.206 2.108
MK 112°47°4.50  22°57°2832”  0.837  0.591 1.054 3.605 4.659
LMK 112°46°53.95”  22°57°31.56”  0.569  0.268 1.103 4.163 5.266
MR 112°46°46.92”  22°57°34.82”  0.835  0.537 0.499 1.635 2.134
LMK 112°46°50.44”  22°57°34.82” 0745  0.409 0.757 3.094 3.851
IEMMAK  112°46°53.95”  22°57°34.82”  0.824  0.56 1.868 5.832 7.700
IEMMAR  112°46°53.95”  22°57°38.06”  0.828  0.569 0.850 4.961 5.811
LMK 112°46°57.467  22°57°38.06”  0.747  0.393 1.040 5.066 6.106
LMK 112°46°50.44”  22°57°41.317 0791 0.447 0.534 1.822 2.356
LMK 112°46°57.46”  22°57°44.567  0.822  0.482 0.997 0.891 1.888
LMK 112°46'51.23"  22°57'29.47" 0772 0.357 1.155 4253 5.408
THREMA  112°46'47.48"  22°57'33.55"  0.812  0.422 1.283 2.384 3.667
B 112°46°53.957  22°57°25.077  0.827  0.601 1.566 2.526 4.092
BEEHL 112046750447 22°57°28327  0.611  0.330 1.715 2.174 3.889
THE 112°47°0.98”  22°57°31.56"  0.774  0.423 0.815 4.123 4.938
HERLID, 112°47°4.50"  22°57°38.06"  0.453  0.293 0.876 1.345 2221
WERHL 112°46°53.957  22°57°41317 0707 0.410 1.517 3.111 4.628
WERHL 122°46'52.20"  22°57'25.32"  0.801  0.403 1.161 4.115 5.276
WERHL  112°46'52.09"  22°57'26.56"  0.727  0.530 0.820 3.855 4.675
WERHL  112°46'51.95"  22°57'28.54"  0.756  0.512 2.078 1.118 3.196
WERHL 112°46'49.15"  22°57'30.74"  0.695  0.416 1.565 2.969 4.534
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Type Longitude Latitude Dry weight of live fuel Dry weight of dead fuel =~ Lord
LRI 112°47°4.50” 22°57°25.07” 0.812 0.517 1.576 0.561 2.137
LRI 112°47°8.00” 22°57°28.32” 0.823 0.5 0.494 5.070 5.564
[ AR 112°46°57.46” 22°57°31.56” 0.822 0.425 0.821 0.839 1.660
[ AR 112°47°8.00” 22°57°31.56” 0.801 0.475 0.560 0.525 1.085
& H AR 112°47°8.00” 22°57°34.82” 0.77 0.533 1.416 0.330 1.746
[ AR 112°46°46.92” 22°57°38.06” 0.912 0.872 0.898 1.035 1.933
[iE AR 112°46'54.35" 22°57'30.08" 0.42 0.113 1.499 5.027 6.526
& AR 112°47'05.94" 22°57'36.06" 0.846 0.708 0.616 0.517 1.133
[FE AR 112°47'6.03" 22°57'42.34" 0.855 0.718 1.335 0.601 1.936
Pk 112°47°4.50”  22°57°31.56”  0.703  0.555 1.469 1.333 2.802
Ak 112°47°4.50” 22°57°34.82” 0.805 0.484 0.954 1.631 2.585
AR 112°47°8.00” 22°57°38.06” 0.822 0.597 0.867 1.190 2.057
Ak 112°47°8.00” 22°57°41.317 0.88 0.75 0.953 1.382 2.335
Ak 112°47'3.36" 22°57'31.49" 0.87 0.677 0.544 1.291 1.835
AR 112°47'5.13" 22°57'41.26" 0.778 0.432 1.764 1.334 3.098
2 MIRAIRI B E ST
Tab.2 Statistical Analysis of surface fuel load
FAl FEHb AR KA IS YNI:N f/ME I {E U=
Type Plot number Sum Max Min Avarage Variance
“\Fl \
TRHLEHK 11 55.115 7.573 2.552 5.010 1.437
Elliot pine forest
L FARR
Masson Pine 15 65.644 7.893 1.588 4.376 2.072
Forest
TR
Shrubland 9 37.449 5.276 2.221 4.161 0.951
(N
Broadleaf forest 9 23.720 6.526 1.085 2.636 1.980
Pk 6 14.712 3.098 1.835 2.452 0.471
Bamboo
2K
A 50 196.64 7.893 1.085 3.933 1.835
All type
RIHERZERKE (PH)
Tab.3 Load significant difference test (P value)
ey M HIAA R R THE B, (LN Pk
Type Elliot pine forest Masson Pine Forest Shrubland Broadleaf forest Bamboo
T AR o 0.485 0.164 0.061 0.713 0.909
FER R o 0.013 0.183 0.909 0.054 2.56E7
it 0.016 0.309 0.536 0.049 2.29E”
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Fig.4 Discrete map of VI and surface fuel load
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Tab.4 R value between vegetation index and various types of surface fuel loads
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g 0.000
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ey TS LEVAZIN HhRARA TEEHD I et bk eSSt
Type elliot pine forest Masson Pine Forest ~ Shrubland  Broadleaf forest Bamboo All type
NDVI 0.036 -0.305 0.720 -0.710 -0.710 -0.303
EVI -0.260 -0.089 0.274 -0.632 -0.729 -0.434
= b JFEHXBMR TR BESERISHNM S R
Tab.5 Fitting function of surface fuel load and vegetation index for each vegetation type
FEHAREL el ;i () SRR (X) S5 %L FACHE
Vegetation index Type Fitting function of load(X) and vegetation index(Y) Correlation

NDVI ) YUY Y=-92194 X+ 11.588 rh
NDVI THE Y=5.996 8 X-0.070 7 G
NDVI Ive] A Y=-9.8743 X+ 10.383 G
NDVI Ptk Y=-5.1433X+6.616 4 i
EVI I b Y=-57994X+5.7679 58
EVI Ptk Y=-2.8956X+4.1387 SR
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