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TOM TAT

Viéc umg dung cong nghé vién tham va GIS dang dién ra rat manh mé& trong
nghién clru tai nguyén va mdi truong, dac biét xac dinh cac mo hinh tuong
quan giita cac yéu t6 sinh thai véi su phét trién ciia cdy rimg trong bdi canh
bién d6i khi hau. Nghién ctru nay xéac dinh cac chi s6 vé dién tich 14 cay (LAI),
chi sb thyc vat chuan héa (NDVI), chi sé thuc vét cai thién (EVI) va gid tri
lwong mua thong qua tu liéu vién tham khu vue VQG Cat Ba, thanh phd Hai
Phong. Két qua nghién ctru cho théy, gia tri chi s6 NDVI tim duge dao dong tur
-0,84 + 0,85, gia tri chi s6 LAI dao dong tir -4,70 + 3,30, gia trj chi sé EVI dao
dong tir -1,27 + 0,94. Két qua tinh toan luong mua dua vao tu liéu vién tham
cho thiy dao dong tir 1325,8 + 2057,8mm. Qua viéc xay dung mo hinh tuong
quan trong phan mém R cho thiy, c6 5 md hinh ¢ the sir dung dé mé phong
moi quan hé gura LAI véi lwong mua va cac chi s thuc vat khac voi hé s6
tuong quan R? >0,97 va Pyaue <0 0001. Két qua nghlen cu'u la co s khoa hoc
ban dau cho viéc nghién ctru mbi quan hé giita cac yéu t6 khi twong va chi s6
thuc vat lién quan trong khu viec VQG Cat Ba, thanh phd Hai Phong.

Using landsat to determine leaf area index (LAI) and relationships with
rainfall in Cat Ba National Park, Hai Phong city during 1996 - 2016

Remote sensing and GIS have been applying intensively and extensively in
resources and environmental management, in particular determination of the
relationships between the vegetation growth and meteorological factors in a
changing climate. Study has identified the values of Leaf Area Index (LAI),
Normalised Difference Vegetation Index (NDVI), Enhanced Vegetation Index
(EVI) and rainfallthrough using Landsat data in Cat Ba National Park, Hai
Phong city. As a result defined, NDVI values ranged from -0.84 + 0.85, LAI
values from -4.70 + 3.30 and EVI from -1.27 + 0.94. In addition, study has
estimated the rainfall from 1996 - 2016 at a range of 1325.8 +~ 2057.8mm. As a
result of model construction, 5 defined models have showed that there were
strong correlations between LAI and rainfall and other vegetation indices with
very high R? coefficient > 0.97and Pa1e<0.0001. The research results have
provided a scientific base for further study of the relationship between
meteorological and vegetation factors using remote sensing data in Cat Ba
National Park, Hai Phong city.
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L. DAT VAN DR

Bién d6i khi hau (BDKH) véi cac biéu hién
nhu thay ddi lugng mua, do am khong khi,
nhiét do bé mat va ché do buc xa di va dang
tac dong truc tiép dén hé sinh thai rimg (Cui et
al., 2013). Sy gia ting nhiét do va thay doi
luong mua s€ anh huong dén tham thuc vat
rung theo nhiéu chiéu hudng khac nhau, cu thé
nhiét d6 cao két hop v6i luong anh sang doi
dao s& thuc ddy qua trinh quang hop dan dén
su gia ting cudng qué trinh dong hoa cua cay
xanh. Dic biét, ndng d6 CO, gia ting s& gop
phan lam hé sinh thai rimg phat trién, song
mirc d6 bdc thoat hoi ting s& lam do am dat
giam, két qua 1a chi sd ting truong sinh khi
clia cdy rimg co thé s& giam di. Ngoai ra, nhiét
d6 két hop véi lugng mua suy giam, mic do
kho han gia tang s& lam gia tang nguy co chay
rung, phat trién sau bénh, dich bénh phé hoai
cdy trong. Anh huong ciia BDKH da va dang
tac dong dén cac hé sinh thai tai dao Cat Ba,
dac bi¢t h¢ sinh thai rung VQG Cét Ba. Tuy
nhién, hién tai chua c6 mot dan chimg cu thé
nao dé ching minh ring sy thay doi lwong
mua anh huéng truc tiép téi cac trang thai
tham thyc vat thong qua chi s6 thuc vat tai
VQG Cat Ba. Vi vay, viéc tim hiéu cac mdi
tuong quan trén s& gop phan dua ra cac giai
phap t6i uu dé bao ton hiéu qua tai nguyén
thuc vat tai khu vuc nghién ctu.

Vuon qudc gia Cat Ba dugc thanh 1ap tir nim
1986, 14 noi du try sinh quyén cua Thé gidi.
L6p tham thyc vat rimg ciia VQG rét da dang
va phong phu, trong d6 co thé ké dén cac kiéu
tham thyc vat nhu ring mua nhiét déi thuong
xanh, rung trén nui da voi, rung ngdp man
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ven ddo (VQG Cat Ba, 2017). Lép tham thuc
vat rung tai diy c6 vai trd quan trong trong
diéu tiét ngué)n nude, han ché 10 lut, chéng
x6i mon dét, dic biét 1a bao ton h¢ sinh thai
mau chudn cho cac loai dong thuc vat quy
hiém. Do anh huéng cia BPKH toan ciu
cang tré nén rd rét, viéc duy tri, mo rong dién
tich cac 16p tham thuc vat rung co gia tri la
diéu rat can thiét, song can hiéu mdi quan hé
gitra cac yéu td khi tuong nhu nhiét dg, luong
mua, do Am dit véi su phat trién cta thuc vat
thong cac chi sb thuc vat lién quan. Dé gop
phan giai quyét van dé trén, nghién ciru duoc
thuc hién v6i hai muc ti€u chinh: xdy dung
ban dd chi sé thuc vat NDVI, LAI va EVI,
xac dinh gid tri lugng mua giai doan nam
1996 - 2016 thong qua tu liéu vién tham; xay
dung mé hinh twong quan giira chi sé LAI véi
luong mua va cac chi s6 thuc vat khac tai
VQG Cat Ba.

IL POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong va pham vi nghién ciru

Péi tugng nghién ciru 14 chi s6 LAI (Leaf Area
Index- chi sé dién tich 1a), NDVI (Normalised
Difference Vegetation Index- Chi s6 khac biét vé
thuc vét di dugc chudn hoa) va EVI (Enhanced
Vegetation Index- Chi s6 thuc vat duoc cai
thi¢n), lugng mua tir dir licu vién tham tai VQG
Cat Ba, TP Hai Phong giai doan 1996 - 2016.

2.2. Phuwong phap nghién ciru

Phwong phdp ké thira: Dé tinh toan chi sb
LAI, NDVI va EVI, nghién ctru da st dung tu
liéu anh Landsat 5/7 va Landsat 8 duoc thé
hién trong bang 1.
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Bing 1. Dir liéu anh vién tham Landsat dugc sir dung trong nghién ciru

TT Ma anh Ngay chup Do phan giai (m) Path/Row
1 LT51260461996299BKT00 28/10/1996 30 126/46
2 LT51260461998272BKT00 29/09/1998 30 126/46
3 LE71270451999354EDCO00 20/12/1999 30 126/46
4 LT51260462000310BJC0O0 05/10/2000 30 126/46
5 LE71270452001327SGS00 23/11/2001 30 126/46
6 LE71260462002003BKT00 31/08/2002 30 126/46
7 LE71270462003093ASN00 03/04/2003 30 126/46
8 LT51260462007009BJC00 09/01/2007 30 126/46
9 LT51270452008339BKT00 04/12/2008 30 127/46
10 LT51270452009325BKT00 21/11/2009 30 126/46
11 LT51270452010312BKT00 08/10/2010 30 126/45
12 LC81260462013361LGNOO 27/112/2013 30 126/45
13 LC81270462014019LGNOO 19/01/2014 30 126/45
14 LC81260452016274LGNOO 30/09/2016 30 126/45

Nguén: https://earthexplorer.usgs.gov

Ngoai ra, nghién ctru cling tién hanh thu thap cac dir li¢u lién quan dén dién tich cac trang thai
tham phu thuc vat, bao gdm ban d6 dia gigi hanh chinh VQG Cat Ba va ban dd hién trang rimg
tai khu vuc nghién ctu.
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So d6 1. Cac bude xay dung ban do chi sé thuc vat va méi trong quan véi lwong mua
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Phwong phdp thu thip sé ligu: Dé tai tién
hanh diéu tra so bd va lya chon cic diém
ngoai thuc dia phuc vu cho phén loai anh theo
chi s6 LAI, NDVI va EVI, sir dung phuong
phap chon miu ngiu nhién dé xac dinh cac
d6i tuong tai VQG Cét Ba (Nguyén Hai Hoa,
2016). Vi tri cac diém khao sat dugc xac dinh
bang thiét bi GPS Garmin 650 v6i do chinh
xac = 3m. Cong trinh nghién cru xac dinh
300 diém cho 4 d6i twong cu thé: rimg (150
diém); nudce (50 diém); dan cu (50 diém); d6i
twong khac (50 diém). Dua trén co so vi tri
cac diém toa d6 duoc lua chon, xac dinh do
chinh xac cac gia tri ctia cac ddi twong ngoai
thuc dia, nghién ctru xay dung ban dd cac chi
s6 thuc vat cho mdt sb nam dién hinh tai
VQG Cat Ba théng qua phan mém ArcGIS
10.2. Sau khi cac ndm anh Landsat duogc lua

LMaxX - LMinX

L;L == (
QCalmax - QCalmin

2
P, =m* L, *
A

*Sin(Sun elevation )

chon, viéc xtr 1y 1a phan loai anh tién hanh
theo cac budc sau day.

Bude 1: Thu thdp dir liéu, phan tich va xu ly
dir ligu

Viéc chuyén cac gi tri s6 trén anh vé cac gia
tri buc xa vat ly tai sensor va chuyén ddi tur
cac gia tri phé buc xa tai sensor sang phé
phan xa ciia vat thé ¢ phia trén khi quyén
duogc thuc hi¢n trong nghién ctru nay. Theo
két qua nghién ctu di coéng bd cho anh
Landsat, qua trinh chuén hoa anh duge thuc
hi¢n qua 2 budc (Bagalwa et al., 2016;
Nguyén Hai Hoa et al., 2016):

Déi véi anh Landsat 5:

+ Chuyén céc gia tri s6 (DN) trén anh vé gia
tri cua buc xa vat 1y tai sensor béng cong thuc:

j*(QCal — Qcaimin ) + Lt

Trong d6: Lyaxa: Gid tri Radiance maxium_band x

Lmina: Gia tri Radiance minium_band x
Qcalmax: Gid tri Quantize Cal Max Band
Qcaimin: Gia tri Quantize Cal Min_ Band

Qcai: Gia tri s6 trén band anh (DN)

+ Chuyén cac gia tri cia buc xa vat ly tai
sensor v€ gia tri cia phan xa ¢ tang trén khi
quyeén cua vat thé bang cong thuec:

2

*Sin (Sun elevation )
A

P, =m*L, *

Trong d6: py: Phan xa & tang trén cta khi quyén

d2: Khoang cach thir trai dat dén mat
troi (theo Julian day);

ESUN: Nang luong mat troi;
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Déi véi Landsat 8:

+ Chuyén cac gia tri s6 (DN) trén anh vé gia
tri ciia burc xa vat 1y tai sensor béng cong thuc:

Ly =M, *Qca+4,
Trong do: My: Gia tri Radiance Mult Band x;

Qcar: Gia tri sb trén band anh (DN);
Ar: Gié tr1 Radiance Add Band x.
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+ Chuyén cac gia tri cia bic xa vat ly tai
sensor v€ gid tri cia phan xa ¢ tang trén khi
quyén cua vat thé bang cong thurc:

p, =L, /Sin(Sun elevation)

Gop cdc kénh dnh: Khi thu nhdp anh Landsat
tur vé tinh, cac kénh phé khac nhau c6 mau den
trang. Vi vy, dé phuc vu cho cong tac phan
loai va gidi doan anh mot cach chinh xéc,
nghién ciru tién hanh t6 hop cac kénh anh.

Hiéu chinh hinh hoc: Trudc khi phan tich va
giai doan anh, anh vé tinh dugc nan chinh hinh
hoc dé han ché sai s vi tri va chénh 1&ch dia
hinh, cho hinh dnh gin vé&i ban d6 dia hinh &
phép chiéu truc giao nhit.

Cit dnh theo ranh giéi khu vwc nghién civu:
Thong thuong mot anh Landsat sé bao trum
mot phﬁn dién tich rong trén thuc dia, do do
khéi luong dir liéu ciia no rét 16n. Vi vay, can
tién hanh cét anh theo khu vuc VQG Cat Ba,
viéc nay giup giam thiéu thoi gian lam viéc
voi phén mém, vira thudn tién cho viéc giai
doan thyc hi¢n mdt cach nhanh chong.

Bude 2: Xac dinh chi s thue vat NDVI/EVI,
gi tri nhiét 4o bé mat giai doan 1996 -2016

EVI

Bandz —Bandg

- Xac dinh céc trang thai thyc vat duogc thuc
hién théng qua viéc str dung chi s6 NDVI va
EVIL. Cu thé: Chi s6 NDVI phan anh dac diém
dd che phu cua thyc vat nhu 1a sinh khdi, chi
s6 dién tich 14 va phéan trim thyc phu (Xie et
al., 2008). Chi s6 NDVI dugc xac dinh dua
trén sy phan xa khic nhau cua thuc vat thé
hién giita kénh ph6 kha kién va kénh pho can
hdng ngoai, dung dé biéu thi mirc do tap trung
cua thuc vat trén mat dat.

(Bandyr —Bandy )
(Bandyrk +Bandy )

NDVI =

Trong d6: NDVI 1a chi s6 thuce vat;
Bandnir 1a kénh can héng ngoai;
Bandg 1a kénh mau do.

Trong nghién ctru nay két qua gia tri chi sb
NDVI cang cao thi cang tbt. Gia tri cta chi s6
thyc vat dao dong tir -1,0 =+ 1,0. Néu gia tri
NDVI cang cao thi khu vyc dé c6 d6 che phu
thyc vét t6t. Néu gia tri NDVI thap thi khu vuc
d6 c6 do che phu thip. Néu gia tri NDVI 4m cho
thay khu vuc d6 khong c6 thyc vat.

*2.5

Gia tri chi s6 EVI (Enhanced Vegetation
Index) 13 chi s6 thyc vat ting cudng, duoc sir
dung dé giai quyét mot sé han ché cua chi sd
NDVI nhu giam hiéu Gng cta khi quyén va
anh hudng nén tan cdy, téi uwu hoa céc tin hiéu
thuc vat mau xanh 14 véi do nhay duoc cai
thién & cac cap do sinh khdi cao.

- X4c dinh chi s6 LAI (Leaf Area Index):
LAI=3.618*EVI-0.118

- Xéac dinh lvong mua tai VQG Cat Ba giai doan
1996 - 2016: Dé danh gia sy thay doi lugng mua

B (Band g +6*Bandg.y —7.5* Band g, +1)

khu vuc VQG Cat Ba, dé tai sir dung cong cu
CHIRPS
Precipitation with Station Data, Version 2.0

(Climate Hazards Group Infrared

trong ung dung Google Earth Engine). Pay la
ngudn tu lidu vién tham co thé cung cap dit lidu
vé lugng mua trong nhiéu nam.

Buéc 3: Thanh 1ap ban dd chi sb thuc vat LAL
NDVI va EVI trong ting nam nghién ctu

- Tu dir liéu dugc phan loai trong budc 2,
nghién ctru thanh 1ap ban do chi sé thyc vat
theo LAI, NDVI va EVI voi ty 1¢ cho khu
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vuc nghién ctru la 1:100000 cung v6i cac hé
théng ludi chiéu, chu giai, thudc ti 18, kim
chi hudng.

Budce 4: Xay dung mo hinh tuong quan gitra
gia tri LAI voi gid tri lugng mua: Dé danh gia
mdi quan hé giita hai gia tri nay, nghién ctu da
sir dung phan mém thong ké R 3.4.1, tir d6 luwa
chon mé hinh dai dién t6t nhat.

III. KET QUA NGHIEN CUU

3.1. Chi sb thyc vat va lwong mua khu vuc
nghién ctru

Chi sé thuee vit giai doan 1996 - 2016

Két qua tinh toan gid tri cac chi s6 thuc vat
(LAL NDVI, EVI) duoc thé hién tai bang 2.

Bang 2. Chi sb thuc vat LAL, NDVI va EVI theo thoi gian nghién ctru

T Nm NDVI EVI LAI

Min Max Mean Min Max Mean Max Min Mean
1 1996 -0,40 0,63 0,15 -0,74 0,12 -0,13 -2,82 | 0,33 -0,61
2 1998 -0,89 0,74 0,24 -1,27 0,12 -0,28 -4,70 | 0,33 -1,14
3 1999 -0,35 0,64 0,17 -0,84 0,13 -0,16 -3,17 | 0,34 -0,69
4 2000 -0,65 0,72 0,19 -1,23 0,14 -0,23 -4,56 | 0,40 -0,98
5 2001 -0,64 0,52 -0,05 -1,04 0,94 -0,10 -3,89 | 3,29 -0,48
6 2002 -0,41 0,44 0,003 -0,93 0,35 -0,09 -3,47 | 1,20 -0,44
7 2003 -0,48 0,67 0,18 -0,26 0,95 0,25 -1,07 | 3,30 0,79
8 2006 -0,32 0,46 0,08 -0,36 0,12 -0,06 -1,42 | 0,31 -0,35
9 2007 -0,43 0,60 0,10 -0,62 0,14 -0,11 -2,37 | 0,40 -0,51
10 2009 -0,35 0,45 0,06 -0,20 0,49 0,08 -0,85 | 1,66 0,16
11 2010 -0,46 0,63 0,13 -0,77 0,16 -0,13 -291 | 0,46 -0,60
12 2013 -0,27 0,62 0,19 -0,25 0,87 0,24 -1,00 | 3,04 0,75
13 2014 -0,35 0,76 0,30 -0,17 0,84 0,29 -0,75 | 2,92 0,93
14 2016 -0,84 0,85 0,34 -0,23 0,92 0,31 -0,93 | 3,23 1,00

Nguén: Két qua duwoc tinh todn tir dit liéu anh Landsat tir nam 1996 - 2016

Két qua tir bang 2 cho thdy gia tri 16n nhat
NDVI dao dong tir 0,44 = 0,85, gi tri nho nhat
dao dong tir -0,89 + -0,27, chi s6 NDVI trung
binh dao dong -0,05 + 0,34. Nhu vy, néu gia
tri NDVI cang 16n thi muc d6 dam dac cua
thuc vat cao va sy phat trién ciia thuc vat cang
16n. Twong ty chi s6 NVDI, chi s6 thuc vat cai
thién (EVI) tir bang 2 cho thay gia tri EVI 16n
nhat dao dong tir 0,12 + 0,94, nho nhat dao
dong -1,27 + -0,17, gié tri trung binh dao dong
tir -0,10 = 0,31. Chi s6 LAI 16n nhat dao dong
0,31 + 3,30, gia tri nho nhat dao dong 1a -4,7+
-0,85 va gia tri trung binh dao dong -0,48 +
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1,0. Bé danh gia phan bd khong gian gia tri
cac chi sb thuc vat, nghién ciru da xdy dung
ban d6 chi s6 NDVI, EVI va LAI (Hinh 2).

Két qua tir bang 2 va hinh 2 cho thiy gia tri
NDVI, EVI va LAI ¢6 mdi lién hé voi trang
thai 16p phu va mat do thuc vat. Két qua tai
hinh 2 cho thiy gi4 tri trung binh NDVI ting
tir 0,06 (2009) 1én dén 0,34 (2016), EVI ting
tir -0,11 + 0,31, LAI ting tir 0,16 + 1,0. Két
qua nay cho thiy chat luong 16p phu thuc vat
c6 su cai thién dang ké khu vuc VQG Cét Ba
giai doan 2009 - 2016.
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Hinh 2. Gi4 tri chi s6 NDVI, LAI va EVI tir Landsat 5 (21/11/2009);
Landsat 8 (30/09/2016) khu vuc VQG Cat Ba

Gid tri lwong mwa giai doan 1996 - 2016:

Két qué tinh todn lugng mua giai doan 1996
dén 2016 duogc thé hién trong bang 3.

Két qua tir bang 3 cho thay gia tri lugng mua
dao dong tir 1325,8 + 2057,8mm, gia tri luong
mua cao nhat vao niam 2013 va thip nhét 1a
nam 2006. Néu so sanh lwong mua nam 2009

(1377,5mm) v6i nam 2016 (1546,3mm) cung
v6i chi sb thuc vét cho thiy trong hai nim nay
cO sy gia ting vé lugng mua va sy khac biét
gi4 tri trung binh chi sb thyc vat (NDVI, LAI
va EVI). Do vay, c6 thé két luan ring c6 mbi
quan hé gifta luong v6i su phat trién cua tham
thuyc vat, gia tri chi s6 thuc vat tai khu vuc
nghién ctru.
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Bang 3. Luong mua khu vue VQG Cét Ba giai doan 1996 - 2016 (mm)

1T Nam Lwong mwa T Nam Lwong mwa
1 1996 1805,3 19 2007 1349,7
2 1998 1869,4 20 2008 1833,2
3 1999 1573,3 21 2009 1377,5
4 2000 1417,5 22 2010 1596,9
5 2001 1928,0 23 2011 1696,9
6 2002 1453,2 24 2012 1884,9
7 2003 1506,6 25 2013 2057,8
8 2004 1520,6 26 2014 1818,4
9 2005 1722,8 27 2015 1614,4
10 2006 1325,8 28 2016 1546,3

Nguon: Climate Hazards Group Infrared Precipitation with Station Data, Version 2.0 trong ing dung Google

Earth Engine.

3.2. Méi twong quan giira gia chi s6 LAI v6i
lwgng mua giai doan 1996 - 2016

Dé phan tich mdi1 twong quan gitra chi s6 LAI
voi gia tri lwong mua va cac chi s6 thuc vat

khac, nghién ctru sir dung phan mém thong ké
R. Két qua nghién ciru cho thy, c6 5 md hinh
c¢6 thé mo phong mdi twong quan giita luong
mua duoc téng hop tai bang 4.

Bang 4. Két qua mo hinh tuong quan giira chi s6 LAI va lwong mua

Mé hinh 1:

Model1
anova(Model1)
summary(Model1)

Im(log(LAI) ~ log(Precipitation*EVI*4*NDVI*8)+log(Year*EVI*"2*NDVI*2))
Model1 <- Im(log(LAl) ~ log(Precipitation*EVI*4*NDVI48)+log(Year*EVI*2*NDVI*2))

Residuals:
Min 1Q Median 3Q Max
-0,49454 -0,00927 0,03508 0,06980 0,11458
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -5,35424 0,59256 -9,036 2,02e-06 ***
log(Precipitation * EVI*4 * NDVI*8) -0,28686 0,05543 -5,175 0,000306 ***
log(Year * EVI*2 * NDVI*2) 1,14906 0,12216 9,406 1,36e-06 ***

Signif. codes: 0 *** 0,001 ** 0,01 ** 0,05 0,1’ 1
Residual standard error: 0,1638 on 11 degrees of freedom
Multiple R-squared: 0,9791,Adjusted R-squared: 0,9753
F-statistic: 258 on 2 and 11 DF, p-value: 5,722e-10

Mé hinh 2:

Model2
anova(Model2)
summary(Model2)

Im(log(LAI) ~ log(Precipitation*EVI*4*NDVI*6)+log(Year*EVI*2*NDVI*2))
Model2 <- Im(log(LAIl) ~ log(Precipitation*EVI*4*NDVI*16)+log(Year*EVI*2*NDVI*2))
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Residuals:
Min 1Q Median 3Q Max
-0,49314 0,00456 0,03367 0,06996 0,09780
Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) -3,90587 0,31180 -12,527 7,47e-08 ***
log(Precipitation * EVI*4 * NDVI*6) -0,10031 0,01874 -5,354 0,000232 ***
log(Year * EVI*2 * NDVI*2) 0,77245 0,05109 15,120 1,05e-08 ***
Signif. codes: 0 *** 0,001 ** 0,01 ** 0,05, 0,1’ 1
Residual standard error: 0,1598 on 11 degrees of freedom
Multiple R-squared: 0,9801,Adjusted R-squared: 0,9765
F-statistic: 271,2 on 2 and 11 DF, p-value: 4,377e-10
M6 hinh 3:
Im(log(LAI) ~ log(Precipitation*EVI*2*NDVI*6)+log(Year*EVI*2*NDVI/2))
Model3 <- Im(log(LAIl) ~ log(Precipitation*EVI*2*NDVI*16)+log(Year*EVI*2*NDVI*2))
Model3
anova(Model3)
summary(Model3)
Residuals:
Min 1Q Median 3Q Max
-0,49283 0,00354 0,03333 0,06881 0,09770
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -3,14076 0,18479 -16,997 3,04e-09 ***
log(Precipitation * EVI*2 * NDVI*6  |-0,08623 0,01608 -5,364 0,000229 ***
log(Year * EVI*2 * NDVI*2) 0,65785 0,03346 19,662 6,42e-10 ***
Signif. codes: 0 *** 0,001 ** 0,01 ** 0,05, 0,1’ 1
Residual standard error: 0,1596 on 11 degrees of freedom
Multiple R-squared: 0,9802,Adjusted R-squared: 0,9766
F-statistic: 271,9 on 2 and 11 DF, p-value: 4,315e-10
M6 hinh 4:
Im(log(LAI) ~ log(Precipitation*EVI*2*NDVI*32)+log(Year*EVI*2*NDVI"2))
Model4 <- Im(log(LAIl) ~ log(Precipitation*EVI*2*NDVI*32)+log(Year*EVI*2*NDVI*2))
Model4
anova(Model4)
summary(Model4)
Residuals:
Min 1Q Median 3Q Max
-0,49280 0,00356 0,03448 0,06536 0,09838
Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -3,130362 0,182959 -17,110 2,83e-09 ***
log(Precipitation * EVI*2 * NDVI*32) |[-0,040552 0,007548 -5,372 0,000226 ***
log(Year * EVI*2 * NDVI"*2) 0,611113 0,027840 21,951 1,96e-10 ***
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Signif. codes: 0 *** 0,001 ** 0,01 *” 0,05 0,1 ‘" 1

F-statistic: 272,6 on 2 and 11 DF, p-value: 4,258e-10

Residual standard error: 0,1595 on 11 degrees of freedom
Multiple R-squared: 0,9802,Adjusted R-squared: 0,9766

Mé hinh 5:

Model5
anova(Model5)
summary(Model5)

Im(log(LAI) ~ log(Precipitation*EVI*"2*NDVI*64)+log(Year*EVI*2*NDVI"2))
Model5 <- Im(log(LAl) ~ log(Precipitation*EVI*2*NDVI1464)+log(Year*EVI*2*NDVI*2))

Residuals:
Min 1Q Median 3Q Max
-0,49280 0,00176 0,03588 0,06583 0,09885
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -3,125306 0,182199 -17,153 2,76e-09 ***
log(Precipitation * EVI*2 * NDVI*64) |-0,019683 0,003663 -5,373 0,000226 ***
log(Year * EVI*2 * NDVI*2) 0,589745 0,025875 22,792 1,31e-10 ***

Signif. codes: 0 ***" 0,001 ** 0,01 ** 0,05 0,1 ‘" 1

F-statistic: 272,6 on 2 and 11 DF, p-value: 4,257e-10

Residual standard error: 0,1594 on 11 degrees of freedom
Multiple R-squared: 0,9802,Adjusted R-squared: 0,9766

Két qua tai bang 4 cho thay, tit ca 5 mo hinh
déu phan anh mbi twong quan giita chi s6 LAI
va lugng mua ciing nhu véi chi sé thue vat
khac v&i hé sb twong quan R*>0,97 va
Poaie<0,001. Do vay luong mwa c6 mdi quan
hé chit ché voi chi sb thue vat (Chandrasekar
et al., 2010; Kumar, 2015), hay n6i cach khac
luong mua nhiéu hay it s& quyét dinh sy phat
trién cta thuc vat khu vuc VQG Cat Ba.

IV.KET LUAN

Viéc st dung tu liéu vién tham va cong nghé
GIS da duoc 4p dung kha rong rdi trong
nghién ctru linh vyc tai nguyén va moi truong.
Nghién ctru xac dinh chi s6 thuc vat (LAI,
NDVI, EVI) théng qua tu liéu vién tham da
xdy dung ban dd cac chi s thuc vat, gia tri
lugng mua khu vuc VQG Cat Ba, thanh phd
Hai Phong. Két qua cho thdy gia tri chi s6
NDVI dao dong tir -0,84 + 0,85, gia tri chi sb
LAI dao dong tir -4,70 + 3,30, gid tri chi s6
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EVI dao dong tir -1,27 + 0,94. Két qua tinh
toan luong mua dya vao tu liéu vién tham cho
thidy dao dong tir 1325,8 + 2057,8mm. Qua
viéc xdy dung mé hinh twong quan trong phan
mém R cho thay c6 5 md hinh c6 thé st dung
dé mo phong mbi quan hé giira LAI véi luong
mua va cic chi sd thuc vat khac véi hé sb
twong quan R*>0,97 va Pyaue <0,0001. Két qua
nghién cuu la co s¢ khoa hoc ban dau cho viée
nghién ctru mdi quan hé giira cac yéu to khi
tuong va chi s6 thuc vat lién quan trong khu
vue VQG Cat Ba, thanh phd Hai Phong.

Loi cam on (Knowledgement)

Bai bao 1a két qua str dung dit liéu vién tham
va GIS két hop véi phan mém R dé danh gia
mdi twong quan giira chi s6 LAI va luong mua
tai VQG Cat Ba, thanh phé Hai Phong, nhom
tac gia xin chan thanh cam on sy hd tro quy
bau cta Ban Giam déc VQG Cat Ba, ¥ kién
gop y cua cac phan bién trong viéc nang cao
chit lugng bai bao.
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