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1. PAT VAN PE

Anh vién tham va hé thong thong tin dia 1y GIS tir 1au d 1a mot cong cu hd trg
déc luc cho cac nghién clru vé tham thuc vat. Dua trén nhitng chi sb thuc vat duge
tinh toan théng qua cac kénh phd ciia anh vién tham, c6 thé xac dinh dugc stc khoe
cay tréng, su 6n dinh cua cac hé sinh thai riung ma khong bi anh hudng bdi cac yéu
td tu nhién nhu dat hay dia hinh [1]. Céc chi s vé tham thuc vat st dung cac dai
quang phd dugc ing dung rong rii dé theo doi, phan tich va 1ap ban do cac bién doi
khong gian va thoi gian, cho phép giam sat va danh gia nhiing thay doi trong cau
truc tham thuc vét cling nhu cac thong ) ly sinh nhét dinh, su hép thu nito, chi sd
diép luc 14 hay dién tich 1a [2]. Dac biét, ddi véi thuce vat, ngoai cac kénh song Blue
(B): 45016 nm, Green (G): 560£16 nm, Red (R): 650+16 nm thong thudong, kénh
song can hong ngoai (Near-infrared (NIR): 840+26 nm) c6 vai tro quan trong trong
tinh toan va theo ddi hau hét cac chi sé thuc vat [3].

Hién nay, véi su phat trién ctia khoa hoc cong nghé dugc tich hop trong céac
thiét bi bay khong nguoi 1ai (UAV), viéc phan tich danh gia sy phat trién cua cay
trong, tham thyuc vét rimg tré nén dé dang hon nh¢ cac uu diém vé chu dong thoi
gian bay chup, d6 phan giai cao, giam thiéu nhiing tac dong cua diéu kién thoi tiét so
véi anh vé tinh [4]. Su phat trién cia cac cam bién gin trén cac UAV, trong doé co
kénh song c4n hong ngoai cho phép xac dinh dugc cac chi sb thuc vat phuc vu theo
doi, giam sat ciu tric va danh gia bién dong cua tham thyc vat. UAV véi cac cam
bién da phd di duoc sir dung kha nhiéu trén thé gidi phuc vu danh gia chi sé thuc
vat NDVI tai Costa Rica [5], su bién dong rimng ngap min tai Ao Mahachai [6], phan
loai thuc vat dua trén cac chi s thuc vat trén dao Galapagos [7] hay tinh toan d6 che
phu [8]. Nhing két qua trén da cho thdy sy vuot tri clia hinh anh thu dugc tir UAV
trong phan tich cAu trac tham thue vat so v6i cac loai anh vién tham thong thuong,
c6 do phan giai thap va trung binh. Cac nghién ciru chi ra rang so vé6i cac loai dir
liéu anh v¢ tinh thong thuong, anh thu dugc tor UAV c6 d6 nhay cao hon, thé hién
nhiéu chi tiét hon vé céc loai diéu kién méi truong séng [9]. Dua trén 5 dai song don
sdc thu dugc tir dit liéu UAV, ¢6 thé tinh toan duge 21 loai chi sb thuc vét khac nhau
nhu NDVI, GNDVI, SAVI, GCI, EVL... [1].

Tai Viét Nam, ung dung UAV trong nghién ctru, danh gia ciu trac tham thuc
vat con kha han ché. Trong d6, anh UAV chu yéu duoc sir dung trong danh gia su
bién dong dién tich va chat lugng rimg ngép man [10], xac dinh mét s6 chi s6 thuc
vat (VARI, TGI) phuc vu cong tac quan Iy va bao ton rimg tai Khu bao ton thién
nhién (KBTTN) Ngoc Linh [11]. Tuy nhién, nhiing nghién ctru nay con gip phai
mot s6 han ché khi danh gia cac chi s6 thuc vat, do khong du diéu kién vé dai pho di
kém, dac biét 1a dai phé can héng ngoai.
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Trong nghién ctru nay, UAV Phantom 4 Multispectral di duoc sir dung dé bay
chup va xac dinh mot sb chi sd thue vat dic trung tai khu vuc ring kin thuong xanh
thuoc KBTTN Kon Chu Ring, tinh Gia Lai. Tiép d6, chung t6i phan tich méi twong
quan giita cac chi sb thue vat nham dé xuét viéc st dung ching mot cach hiéu qua.
Véi uu thé c6 thé cung cap hé théng hinh anh da quang pho, phu hop cho danh gia
cAu trac tham thuc vat rimg dua trén cac chi sé thyuc vat dic trung, két qua thu duoc
c6 thé sir dung dé so sanh va kiém tra két qua giai doan céc tu liéu anh c6 d6 phu
rong hon.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Khu vue va ddi twong nghién ciru

Khu BTTN Kon Chu Ring thudc khu dy trit Sinh quyén Cao nguyén Kon Ha
Nung (UNESCO, 9/2021) c6 dién tich 15 900 ha, trong d6 phan khu bao vé nghiém
ngat 8.746 ha va phan khu phuc hoi sinh thai 7 154 ha. Hé sinh thai thuc vat & day
dic trung cho khu vuc Tay Nguyén voi chu yéu 1a kiéu rimg kin thuong xanh mua
am 4 nhiét d6i nbi théip va nii trung binh. H¢ thuc vat ¢ ddy co tinh da dang sinh hoc
cao, dugc xép loai A tim quan trong qudc té, vdi hang nghin loai. Trong dé c6 nhiéu
loai thuc vét quy hiém, duoc dua vao Sach Po Viét Nam va Thé gi6i nhu sao hai
nam, tram hwong, lan kim tuyén, tric, giang huong. ..

Nghién ctru ndy da lya chon ving bay khoang 50 ha thuge KBTTN Kon Chu
Réng de bay chup bang UAV nham nghién ctru mdt so chi so thuc vat cua ki€u rung
kin thuong xanh c6 trit lugng trung binh (Hinh 1). Toa d¢ khu vuc bay nhu sau:

1. 14°2827,09"N; 108°32'14,49"E 2. 14°28'42,16"N; 108°32'6,90"E
3. 14°28'56,25"N; 108°32'36,36"E 4. 14°28'41,18"N; 108°32'43,95"E

Hinh 1. Khu vuc bay chup bang UAV tai KBTTN Kon Chu Ring
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2.2. Phwong phap nghién ctru
2.2.1. Str dung thiét ké tuyén bay chup bang UAV

Str dung UAV bay chyp va phén tich xir 1y s6 liéu tai KBTTN Kon Chu Ring
duoc tién hanh theo cac budc sau:

- Thiét ké tuyén bay, chup anh bang phan mém DJI GPS Pro v&i cac thong sO
co ban sau: dién tich ving bay (50 ha); d6 phu anh UAV (80% x 70%), tran bay (d6
cao so voi diem cat canh: 200m).

- bidu kién thoi tiét lya chon: khong mua, gi6 nhe cép 2-3.
- Thoi gian bay, chup: Tir 9h dén 11h ngay 14/6/2022.
2.2.2. Xdc dinh cdc chi sé thwe vit tie dit ligu anh UAV

Véi cac dic tinh k¥ thuat cia UAV da phd nhu di trinh bay & trén, 5 chi sb
thuc vat dugc xac dinh tr dit liéu anh chup béng UAV da phé Phantom 4
Mutilspectral [3] bang phin mém Pix4D dwa trén 5 dai phd (Trong do: Blue (Ry): 450
nm + 16 nm, Green (Rg): 560 nm + 16 nm, Red (R;): 650 nm + 16 nm, Red edge (Re):
730 nm £ 16 nm, Near-infrared (Ry;): 840 nm + 26 nm) gdm:

- Chi s6 thuc vat khac biét chuin hoa (Normalized Difference Vegetation
Index - NDVI). Day 1a mét chi s6 quan trong trong cac nghién ctu vé sinh thai, sy
tang truong, phat trlen va bién dong cua 16p phu thyc vat. Ngoai ra, chi s6 nay ciing
gop phan canh bao vé tinh trang dich bénh cay trong, nang suat va san luong mua vu
khi két hop véi cac chi s6 khac. Chi sé NDVI tng dung nhiéu trong néng nghiép va
1am nghiép. Pic biét cac timg dung nham phat hién bién dong 16p phu thuc vat giita
nhimg thoi ky khac nhau trén 1 pham vi ¢6 dinh. Ngoai ra, trong linh vuc nong
nghiép chi s6 NDVI ciing gop phan trong danh gia su phat trién ciia cdy trong, du
bao nang suat. Chi s6 NDVI dugc tinh theo cong thic [12]:

Rpir - Re
Rpir+ Rr (1)

- Chi sb thuc vat khac biét “xanh” chuin hoa (Green Normalized Difference
Vegetation Index - GNDVI). Tuong tu nhu NDVI, chi s6 GNDVI lam ting cuong
hon nita tinh chat bién thién cta diép luc trong 14 cdy. GNDVI duoc tinh theo cong
thirc nhu sau [1]:

NDVI =

Rnir - Rg
Ryir + Ry

- Chi s6 thyc vét ¢ hiéu chinh theo mai truong dét (Soil Adjusted Vegetation
Index - SAVI). SAVI giam bét anh hudng ciia méi truong dat phia dudi 16p thuc vat
trong chi s6 NDVI. Khi tinh SAVI tir anh vé tinh Landsat Surface Reflectance, cac
chuyén gia thém vao hé s6 “L = 0,5” trong phuong trinh NDVI (str dung hai kénh R
va NIR) nhur mot hé s6 chung cho hau hét cac dang tham thyc vat. Ngudi ding ciing
c6 thé diéu chinh hé s6 “L” theo nhiing tinh toan riéng biét. Dbi voi anh chup bang
UAV Phantom 4 Multispectral, chung t6i van sé& str dung hé s6 L =0,5. Chi s6 SAVI
dugc xac dinh bang cong thie [1]:

GNDVI = )
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Rnir - Rr

SAVI = (1 +0,5) Bt 3)

- Chi s6 thyc vat ting cuong (Enhanced Vegetation Index - EVI) dugc dé xuat
boi Liu va Huete dé hiéu chinh dong thoi gia tri cia NDVI trude anh huong cia khi
quyén va phan xa mat dat, dic biét & cac khu vuc c6 tan cay ram rap. Pham vi gia tri
cia EVI 1a -1 dén 1, d6i voi tham thuc vat khoe manh, tri s6 EVI dao dong trong
khoang 0,2 dén 0,8. Cong thirc tinh chi s6 EVI nhu sau [3]:

Rnir - Rr
Evi=25 Rniy + 6R, — 7.5R, + 0,16 )

- Chi s6 diép luc xanh (Green Chlorophyll Index - GCI). Trong vién tham, chi
) diép luc xanh dugc st dung dé u6c tinh ham luong chét diép luc trong cac loai
thuc vat khac nhau. Ham lugng chét diép luc phan anh trang thai sinh Iy cua tham
thuc vét; n6 giam & thuc vat bi tc ché (stressed) do d6 co thé duoc st dung nhu mot
phép do sirc khoe thuc vat. Chi sé GCI dugc tinh theo cong thire [1]:

R
GCl=—2"—1 (5)
Rg

2.2.3. Ddnh gid tinh twong quan ciia cdc chi sé thwc vit

Dé’dénh gia tinh tuong quan cua cac chi sb thuc vat da duoc lwa chon, nghién
ctru da tién hanh lya chon 30 diém trong khu vuc bay chup UAV nhu mo ta tai Hinh 2.
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Hinh 2. Lya chon 30 diém so sanh céc chi s thue vat
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Dua trén phan tich gia tri cua 05 chi s6 thuc vat da lva chon tai 30 diém nghién
clru trén, tién hanh phén tich tinh twong quan ctia céc gia tri d6 bang cach so sanh cac
gia tri NDVI véi lan lugt 4 gia tri con lai bao gdm: GNDVI, SAVI, EVI va GCL

He¢ sb twong quan dugc tinh theo cong thirc:

Cov(x,y)
Pxy = —

(6)

0x0y
Trong do: py,: HE s6 twong quan Pearson;
Cov(x,y): Hiép phuong sai cta bién x va y;
o,: Do léch chuén cta x;
gy: D Iéch chuan cua y.
Theo do:

- Hé sb twong quan c6 gia tri tir -1 dén 1. Két qua duoc tinh ra 16n hon 1 hodc
nho hon -1 ¢6 nghia la c6 16i trong phép do twong quan;

- Hé s6 twong quan c6 gia tri am cho thay hai bién c6 mdi quan hé nghich bién
hodc twong quan 4m (nghich bién tuyét d6i khi gia tri bang -1);

- Hé sb tuong quan c6 gia tri duong cho thdy mdi quan hé dong bién hodc
tuong quan duong (d6ng bién tuyét ddi khi gia tri bang 1);

- Twong quan bang 0 cho thy hai bién doc 1ap véi nhau.
3. KET QUA VA THAO LUAN
3.1. Phén tich mdt s6 chi s6 thue vat khu vuwe rimg kin thwong xanh

Duya trén phan tich cac dit liéu anh thu duoc tir qua trinh bay chup bang UAV,
da thanh 13p duoc cac ban dd 05 chi sb thuc vat dic trung cho khu vuc ring kin
thuong xanh co trir lugng trung binh thuoc KBTTN Kon Chu Rang (Hinh 3).

Tai khu vuc nghién ctru, gia tri NDVI thuc vat dua trén dit liéu tr UAV dao
dong trong khoang tur -0,4 dén 1. Theo Bang 1, gia tri tu -0,4 dén 0 chi thi cho cac
khu vuc khong co6 thuc vat co6 dién tich rat nho (0,01%), nam trong khu vuc c6 cac
khoang tréng tan rimg. Khoang gia tri NDVI tir 0,8 dén 1 ¢o ty 18 dién tich rat 16n
(80,99%), cho thdy trang thai rimg khu vuc nghién ciru 1a rat t6t, 1a nhimg khu vuc
¢ d6 che phu 16n. Bi voi NDVI, gia tri nam trong khoang 0,4 - 1 chi thi cho nhiing
tham thuc vat phat trién tt, dd che phu cao. Cac két qua nghién ciru nay phu hop
v6i nhiing két qua tir cac nghién ctiiu vé NDVI tham thuc vat dua trén di liéu anh vé
tinh Landsat TM ctia cac nam 1987, 2002 va 2012 [13]. So sanh v&i két qua nghién
ctru NDVI cho 11 kiéu tham thyc vat rimg & cac tinh Pak Lik va Dik Nong cho
thay, két qua NDVI nay twong dong vai cac kiéu rimg gd ty nhién ndi dat 14 rong
thuong xanh giau va trung binh [14].
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Twong tu, d6i v6i gia tri GNDVI tai khu vuc nghién ctru, khoang gia tri tir 0,6
dén 0,8 co ty 1& dién tich 16n nhét (78,59%), cho thy sy phat trién manh m& va céu
trac ting tan 6n dinh cuia tham thyc rimg kin thuong xanh. Cac khoang gia tri
GNDVI tir 0 dén 0,6 c6 ty 1& dién tich nho (<5%), phan bd & cac khu vuc twong

ddng c6 gia tri NDVI thp trong khu vuc nghién ciru.
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Hinh 3. Ban d6 gia tri kénh Nir va cac chi sb thue vat dua trén tu liéu anh UAV tai
khu vuc rung kin thuong xanh KBTTN Kon Chu Réng (ngay 14/6/2022)
_ Céc khoang gid trj GCI cho thdy khu vuc nghién ctru ¢6 phan 16n dién tich
nam trong khodang dao dong tir 0 dén 10. Day la cac khoang gia tri cho thay chi s6
diép luc trong 14 ctia khu vuc cao [15], cau trac tang tan 6n dinh.
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Bang 1. Thong ké khoang gia tri cac chi s6 thuc vat

Chi s6 thue vat Khoang gia tri
NDVI <0 0-04 0,4-0,6 0,6 - 0,8 0,8-1
(% dién tich) 0,01 0,08 0,81 18,11 80,99
GNDVI <0 0-04 0,4-0,6 0,6 - 0,8 0,8-1
(% dién tich) 0,01 0,32 4,06 78,59 17,02
SAVI <0 0-04 0,4-0,8 0,8-1,2 > 1,2
(% dién tich) 0,01 0,01 0,43 21,09 78,46
EVI <0 0-04 0,4-0,6 0,6 - 0,8 0,8-1
(% dién tich) 0,01 0,043 4,59 68,84 26,13
GCI <0 0-5 5-10 10-15 > 15
(% dién tich) 0,01 35,61 58,91 5,17 0,31

3.2. Panh gia tinh twong quan ciia cac chi sé thue vat dua trén dir liéu bay

chup bang UAV

Dua trén 30 diém ngéu nhién da dugc lua chon trong khu vuc bay chup béng

UALV, tién hanh so sanh 05 chi s6 thuc vat bao gdm: NDVI, GNDVI, SAVI, EVI va

GCI. Két qua dugc thé hién trong Bang 2 va Hinh 4.
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Hinh 4. Gi4 trj cic chi sb thuc vat dua trén anh tir UAV

Dua vao ty 1¢ cac khoang gia tri SAVI tai khu vuc nghién ctu, co thé théy sur
tuong dong cua gia tri SAVI va NDVI tai khu vuc nghién ciru. Dbi voi cac khu vuc
co6 gia tri NDVI cao, gia tri SAVI ciing rat 1om, tuong déng ca vé dién tich va su
phan bb. Su twong dong giira gia tri NDVI va SAVI ciing da duoc khang dinh trong
nghién cuu tai quén Forish Uzbekistan [16].
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Anh UAV c6 wu thé vé giam thiéu tac dong cua khi quyén so véi cac anh vé
tinh thong thuong, vi thé, gia tri EVI tai khu vuc nghién ciru kha twong dong véi gia
tri GNDVI, déu khéng dinh dugc su phat trién manh mé& cta tham thuc vat rung kin
thuong xanh tai ddy (phan 16n déu trén 0,4) [3]. Ngoai ra, gia tri EVI con twong
dong véi gia tri NDVI tai khu vuc nghién ctru, khi cac khoang gia tri & mirc cao déu
phan b tring 13p nhau. Trén thé gidi, nhidu nghién ctru ciing da chi ra sy tuong
dong 3 cdp gia tri EVI, GNDVI va NDVI [17, 18].

Nhin chung, hé s6 tuong quan gitta chi sb thuc vat NDVI va 4 chi s thuc vat
con lai déu cao (> 0,74). Trong d6, hé sd twong quan giita cap gia tri NDVI/SAVI va
NDVI/EVI cao nhét trong 4 cip gia tri, dat 0,99. Hé s6 tuong quan giira cip gia tri
NDVI va GNDVI dat 0,85. Cap gia tri NDVI/GCI c6 hé sé twong quan thip nhét
trong 4 cap gia tri (0,74).

Bang 2. Ma tran twong quan cta 5 chi s6 thyc vat

Chi s thuc vt | NDVI GNDVI | SAVI EVI GCI
NDVI 1 0,85 0,99 0,99 0,74
GNDVI 0,85 1 0,84 0,85 0,95
SAVI 0,99 0,84 1 1,00 0,73
EVI 0,99 0,85 1,00 1 0,75

GCI 0,74 0,95 0,73 0,75 1

Nhin chung, anh tir UAV ¢6 nhiing uu thé 16n hon nhiéu so véi cac loai anh vé
tinh thong thuong dua trén nhiing phan tich vé gia tri mot sb chi s6 thuc vat. Pac
biét, tai cac khu vuc rung kin, d§ che phu cao, gia tri cua cac chi sb thuc vat co su
tuong dong kha 16n. Do d6, d6i vi dit liéu anh tir UAV, khi nghién ctru & nhiing
khu vuc rimg c6 d6 che phit cao, chi can sir dung chi s6 NDVI 1a dii d&é danh gié sirc
khoe, cAu trac cta tham thuc vat [19].

4. KET LUAN

- Anh da phd thu duoc tir thiét bi bay khong nguoi lai (UAV) 1a mét dir lidu
quan trong dé xac dinh cac chi sb thuc vat cua tham thuc vat, phuc vu danh gia ciu
trtic, bién dong cua tham thuc vat do theo cac giai doan, céac thoi ky sinh truéng va
phat trién. Dua trén nhiing di liéu thu duoc tir viéc bay chup bﬁng UAV tai khu vuc
rung kin thuong xanh tai KBTTN Kon Chu Réang, da xac dinh va danh gié cac khoang
gid tri ciia 5 chi sb thyc vat tai diy bao gdm: NDVI, GNDVI, SAVI, EVI va GCI. Két
qué chi ra ring cac khoang gia tri cta timg chi s6 déu ¢ mirc cao, twong duong véi
kiéu rimg kin 14 rong thudng xanh giau va trung binh ciia khu vuc Tay Nguyén.

- Céc chi s6 da duge xac dinh co tinh tuong quan cao tai ting dia diém (h¢ )
tuong quan dat > 0,74). Theo do, ddi véi dir liéu anh tir UAV ¢6 do phéan giai cao, khi
can danh gia suc khoe ctua tham thuc vat, chi can st dung chi s6 NDVI dé xac dinh su
tang trudng va phat trién cta tham thuc vat 1a du.
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SUMMARY

DETERMINATION OF SOME TYPES OF VEGETATION INDICATORS FOR
FOREST ECOLOGY IN KON CHU RANG NATURE RESERVE
BY MULTI-SPECTRAL UAV PHOTO DATA

Vegetation indicators based on remote sensing imaging material is an
important criterion in assessing the health, structure and stability of vegetation. In
remote sensing images, images obtained from unmanned aerial vehicles (UAVs)
have many advantages, such as high resolution, proactive flight time, and
minimizing atmospheric impacts, which are important sources of material in
assessing the structure of forest vegetation. In particular, the development of UAV-
mounted cameras is improving, enhancing the spectral ranges so that researchers can
identify a variety of plant indicators. In this study, the Phantom 4 Multispectral
UAYV was used with 6 independent cameras attached, including 5 monochrome wave
ranges, including blue (Rb): 450£16 nm, green (Rg): 560=16 nm, red (Rr): 65016
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nm, red edge (Rre): 730£16 nm, and near-infrared (Rnir): 840+26 nm, which
allowed us to identify most vegetation indicators in the forest area. The results
analysed 5 types of vegetation indicators, including NDVI, GNDVI, SAVI, EVI and
GClI, for forests in the study area. Indicators indicate that the forest vegetation here
is stable, the canopy layer has high coverage, belongs to medium and rich forest
types in the Central Highlands region. In addition, analysis of the correlation
between vegetation index forms at 30 points in the study area has shown that the
image obtained from the UAV has great advantages when applied to the
identification of plant indicators, with high similarity, limiting the influence from the
atmosphere (the correlation coefficient reaches > 0.74). This is an important basis
for expanding the application of UAVs in forest ecology research, identifying their
structure and fluctuations over periods, as the basis for the planning and
conservation and sustainable development of forest resources.

Keywords: Index vegetation, NDVI, UAYV, Near-infrared (NIR), Phantom 4M,
chi so thuc vat.
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