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TOM TAT

Ung dung cong nghé vién tham (phén tich anh vé tinh) va hé thdng thong
tin dia ly (GIS) trong viéc dénh gid va quan ly tai nguyén rung, dac biét 1a
viéc xdy dung ban d6 hién trang tai nguyén rimg ngay cang pho bién & Viét
Nam. Bai bao nay trinh bay két qua viéc sit dung dnh Landsat 8, anh
Google Earth va két qua diéu tra thyc dia dé xdy dung ban db hién trang tai
nguyén rimg ndm 2020 tai Khu di trit sinh quyén thé giéi quin dao Cat Ba.
Phan tich anh Landsat 8 bang phuong phép phéan loai ty dong vdi phin

Tir khéa: GIS, anh mém eCognition Developer dé phén tich ra cic ddi tuong khac nhau, sau
Landsat 8, anh Google dg st dung anh Google Earth c6 d§ phan giai cao (je ra soat, hiéu chinh, va
Earth, hién trang rimg, bo sung hién trang. Nghién ctru da xac dinh dugc tong dién tich rirng va cac
Cat Ba loai dat khac 1a 20.462,38 ha tai khu vuc nghién ciru, trong do dién tich co

rung 13 9.821,16 ha; dién tich dét co cdy g0 tai sinh 1a 4.661,2 ha; dién tich
dét trong 13 3.546,16 ha; dién tich dit nong nghiép 1a 424,18 ha; dién tich
bai cat la 53,47 ha; dién tich d4t khac 1a 997,21 ha; dién tich mat nudc 1a
959,0 ha. Nghién cuu nay cung cép nhiing dir liéu v& dién tich cac loai dat,
loai rumg theo trang thdi va ban dd hién trang tai nguyén rimg Khu dit trir
sinh quyén thé gidi quan dao Cat Ba, giup cho cac don vi quan ly co nguon
tai liéu kham khao t6t trong cong tac danh gid hién trang rung, tr d6 dé
Xudt cac giai phap bao vé, phat trién tai nguyén rimg va bao ton da dang
sinh hoc.

Application of satellite image and gis to construct the current forest
status map of the Cat Ba world biodiversity reserve

Application of remote sensing technology (satellite image analysis) and
geographic information systems (GIS) in forest resource assessment and
management, especially in forest resource status mapping, is increasingly

Keywor ds: GIS, landsat 8 becoming more popular in Vietnam. This paper presented the results of
Image, Google Earth using Landsat 8, Google Earth and field survey results to develop a map of
image, forest status, the current forest resource status at the Cat Ba Archipelago Biosphere
Cat Ba Reserve in 2020. Landsat 8 image analysis using automatic classification

method with eCognition Developer software to separate different objects,
then using high resolution Google Earth image to review, edit, and add
existing status. The study determined that the total area of forests and other
land types in the study area was 20,462.38 ha, of which the forested area
was 9,821.16 ha; the area of land with regenerated trees was 4,661.2 ha; the
area of bare land area was 3,546.16 ha; the area of agricultural land was
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424.18 ha; the area of sand was 53.47 ha; other land area was 997.21 ha;
the water surface area was 959.0 ha. This study provided data on area of
soil types, forest types and the current map of forest resource status in Cat
Ba Archipelago World Biosphere Reserve, helping management units to
have well-established reference material in assessing forest status, from
which to propose solutions to protect and develop forest resources and

conserve biodiversity.

1. DAT VAN DE

Cong tac quan ly va phat trién ring 1a mot
nhiém vu rt quan trong dé can bang hé sinh
thai va bao ton da dang sinh hoc. Ung dung
cong nghé vién tham, hé thdng théng tin dia ly
cing v6i cac may moc, thiét bi hién dai giup
cho viéc giam sat, cap nhat hién trang rung thay
dbi theo thoi gian, tir d6 xdy dung cac loai ban
db hién trang rimg, ban d6 dién bién tai nguyén
rimg, ban dd phan bd cac loai quy hiém ciing
nhu cac loai ban do khéc tiy theo muc dich st
dung (Tran Quang Bao, 2017).

Khu dy trit sinh quyén thé giéi quan dao Cét
Ba (Khu DTSQ quan dao Cat Ba) c6 su két
hop cua nhiéu hé sinh thai (HST) khéc nhau,
bao gom: HST rimg thuong xanh trén ndi da
voi, HST rung ngdp nudc trén nai cao, HST
ring ngdp man, HST ving bién vdi cic ran
san ho gan b, hé théng hang dong véi dic
trung riéng biét. Hé dong vat twong d6i phong
phu véi loai dac hitu Vooc Cat Ba va hé canh
tac nam giira cac thung ling nhu & Khe Sau,
lang Vi¢t Hai hoac cac khu dén cu
(http://catba.net.vn/). Tuy nhién, trai qua nhiéu
giai doan phat trién va chiu tic déng manh cta
c4c hoat dong phat trién kinh té - xa hoi, hién
trang tai nguyén ring bi thay ddi ca vé dién
tich va chét lugng, gdy nhiéu kho khan cho cac
co quan chuc néng trong viéc quan ly. Vi vay,
trong cong tac quan ly tai nguyén rung theo
hudng bén vimg, st dung cac cong cy, phuong
phép hién dai nhu vién tham, GIS véi do chinh
x4c cao 1a diu hét strc can thiét. Dé thuc hién
dugc diéu d6 can phai xdy dung ban d6 hién
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trang ring, 1a co s& ban dau cho viée xéac dinh
cac diém, cac khu vuc can thiét cho viée trién
khai cac hoat dong bao ton, két hop véi cac
hoat dong phat trién sinh ké cho nguoi dan sinh
song trong ving dém cua Khu DTSQ quéan dao
Cat Ba.

Tu thuc tién ndy, nghién ciru st dung anh vé
tinh Landsat 8, anh Google Earth va két hop véi
hé théng cac mau khoa anh, két qua diéu tra 6
tiéu chuan danh gia trit lugng rimg dé xay dung
ban dd hién trang ring cua Khu DTSQ quéan
dao Cat Ba, gép phan quan ly tai nguyén rimg
hiéu qua va bén viing 1a rdt can thiét. Nghién
ctru nay 1a mot phan két qua cia dé tai “Nghién
ctru x4y dung md hinh cong dong bao ton va
su dung hop ly tai nguyén da dang sinh hoc
Khu du trit sinh quyén quan dao Cat Ba”.

II. PHUONG PHAP NGHIEN CUU
2.1. Cach ti€p can

Str dung phan mém eCognition Developer phan
ving anh Landsat 8 theo mau sic, két hop véi
viéc sir dung cac mau khoa anh va anh Google
Earth c6 d6 phén giai cao (tuy nhién do anh nay
cap nhat khong thuong xuyén nén chi phan tich
bd sung cho cac vi tri anh Landsat 8 nhin khong
15) dé giai doan cac trang thai rimg. Sau khi
giai doan tién hanh chon ra céc diém ngiu
nhién cho timg trang thai dé kiém tra d6i chimg
thyc t& va didu chinh bd sung néu cé sai sot.
Cudi cing tién hanh chdng xép cac 16p nén,
bién tép thanh ban dd hién trang rung 2020 cua
Khu DTSQ quian ddo Cat Ba (Quyét dinh
689/QDb-TCLN-KL).
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Anh vé tinh nam 2020

biéu tra thuc dia

Phén viing anh l Xay dung mau khéa anh
Giai doan anh
Hién trang gidi doan < »|  Dénh gia d§ chinh xac
Hién trang rirng 2020

Chdng xép, bién tap ban dd hién trang rimg 2020

Hinh 1. So d6 phuong phap nghién ciru

2.2. Thu thip s6 liéu diéu tra thue dia phuc
vu giai doan anh v¢ tinh

- Ldp 6 tiéu chudn: Cin cit vao cac dir liéu
tong quan va sd liu, ban do kiém ké rimg
nam 2016 (UBND TP Hai Phong, 2016),
bang phuong phép chuyén gia, tién hanh diéu
tra theo 7 tuyén chinh va 16 tuyén phu dé
danh gia trir lwgng rung nhanh tai cac trang
thai rung khac nhau. Dya trén viéc danh gia

Tuyén diéu tra

Diém b tiéu chuin

trit lugng rimg nhanh, thiét 1ap do dém 108 6
tiéu chuan, dién tich mdi 6 1000 m” kich
thudc 40 x 25 m (moét s6 chd dia hinh khé
khan, hiém tré 1ap 6 tiéu chudn 400 m?%, kich
thudc 20 x 20 m). St dung may dinh vi toan
cdu cam tay (GPS) xac dinh vi tri tAm cua céc
6 tiéu chuan, st dung thudc day dé do va cb
dinh cac chiéu cia 6 tiéu chuan (Théng tu
33/2018/TT-BNN&PTNT).

o) A ;
tt. Cat Ba

Hinh 2. So d4 hé thdng tuyén diéu tra va 6 tiéu chuin
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- Thu thdp sé liéu trong 6 tiéu chudn (OTC):
Trong mdéi OTC x4c dinh tén loai ciy, do
dudng kinh than ciy & vi tri cich mat dét 1,3 m
(Dy3) va chiéu cao vut ngon (H,,) cua tit ca
cac cdy gb c6 Di3 > 6 cm. Pudng kinh dugc
do bang thudc kim loai khong gian va Hy,
duoc xdc dinh béng thudc do cao dién tur
Vertex (Thong tu 33/2018/TT-BNN&PTNT).

- Xdc dinh mdu khéa anh: Tai 108 OTC trén
céc thai khac nhau, tién hanh chup anh theo
cac ngi dung cu thé nhu sau: s6 hiéu mau khoa

Vitri OTC

Canh chup ngang

KA N 12

anh, man hinh may dinh vi (hodc ghi ra gidy
sau chup lai), chup téng thé 6 theo chiéu ngang
va theo chidu xién goc 45°. B6 mau khéa anh
vé tinh 1a tap hop cap diém mau trén anh vé
tinh cung toa do tuong ung voi cac mau dbi
tuong tai thuc dia can dugc phan loai khi giai
doan anh vé tinh. BO mau khéa anh nay 1a tai
liéu can cr cua phan mém giai doan anh sir
dung céc thong sé (phd, cdu tric....) trén cac
mau khoa anh dé phan loai cho cac khu vuc co
dic diém twong tu (Quyét dinh 689/QD-
TCLN-KL).

Canh chup xién 45°

Hinh 3. MAu khéa anh tai OTC diéu tra ngoai thuc dia

2.3. Xit Iy noi nghiép

- Trit lugng rung theo céng thic tinh nhu sau:
M=G.HF

Trong do:

M: 1a trit luong 1am phan (m*/ha);

G: 1a tong tiét dién ngang cia 1am phéan

(m?*/ha);

H: 12 chiéu cao trung binh cua tang cy cao (m);

F: 12 hé sb hinh dang than cdy trung binh cua

cdy rimg (F = 0,45 voi rumg ty nhién va F = 0,5

doi véi rung trong)
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- Phadn logi trang thdi rirng bang phan mém
ECognition

+ Phdn ving énh: Anh Landsat 8 dugc ding
chuc nang Multiresolution-segmentation trong
phin mém eCognition khoanh vi ddi twong
ddng nhat trén anh dya trén cac tiéu chi vé
mau sic, hinh dang hoidc cac thong sb da dua
ra ban dau.

+ Tgo mau phdn logi: Tt két qua phan ving
anh tién hanh tao ra cac mau phan loai ngiu
nhién bang phuong phap Standard nearest
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neighbours. Sau d6 s dung cac mau khéa
anh dé giai doan két hop cing véi nhiing
kinh nghiém hién cé ciia nguoi giai doan dé
phan tich.

+ Phdn logi tw dong: Duya vao Kkét qua phan
ving anh va tao mau phan loai tién hanh chay
phan loai tao ra cac trang thai (classification).

1L KET QUA VA THAO LUAN

- Phuwong phdp kiém tra va ning cao do chinh
xdc ciia két qua phan logi anh: Dé kiém tra 46
chinh x4c qua trinh giai doan anh, tién hanh
lwa chon 1y ngiu nhién mdi trang thai 10
diém trén ban do, sau d6 tién hanh xdc minh
hién trang ngoai thyc dia va so sanh véi két
qua giai doan.

3.1. Trir lwgng va sinh truwéng binh quin cia cac trang thai rirng

Bang 1. Trir lugng va sinh truong binh quan cua cac trang thai ring

Trang thai rirng D1,3(cm) Hyn (M) M (m3/ha)
Rirng gb tw nhién nui da Ia rong thweng xanh (LRTX) giau 17,4 13,0 289,6
Rirng gbé tw nhién nai da LRTX trung binh 15,5 11,8 151,7
Rirng gbé tw nhién nai da LRTX nghéo 11,9 7,2 53,8
Rwrng gé tw nhién ndi da LRTX nghéo kiét 5,9 4,0 10,0
Rirng hén giao gb nta 10,1 6,4 62,5
Rirng ngép ngot 13,4 11,0 222,5
Rwrng tréng 17,1 12,3 216,3

Két qua diéu tra theo tuyén va OTC dd xéc
dinh dugc 7 trang thai rung chinh tai khu vuc
nghién ctru (bang 1). Ring gd tu nhién nui da
LRTX gidu c6 trit lwgng rimg (289,6 m’/ha)
gin gip d6i so vé&i rimg gd tu nhién nui da
LRTX trung binh (151,7 m’/ha). Két qua nay
1a do dién tich rimg gd tu nhién nui d4 LRTX
gidu phan bd tap trung tai ving 16i ciia Khu
DTSQ quan dao Cat Ba nén dugc quén ly, bao
vé rat nghiém ngat, trong khi d6 dién tich rimg
gd tu nhién nui d@ LRTX trung binh mac du
van thudc vung 18i nhung gidp ranh véi ving
dém nén chiu su tac dong cua con nguoi, do
d6 ¢o trit lugng thap hon. Rung g& tu nhién
nii dd& LRTX nghéo va nghéo kiét la nhiing
khu vyc thudc vung dém cua vuon quéc gia,

gan dan cu sinh séng nén bi tac dong manh,
dan d&én trit lwong ring twong d6i thp, twong
{mg véi 53,8 va 10,0 m’/ha. Vi vay, dién tich
rimg tai ving dém can c6 cac giai phap bao vé
va phuc hdi rimg t6t hon so véi ving 16i, nham
tang da dang sinh hoc, tao mdi truong sinh canh
cho h¢ dong, thuc vat sinh séng va phat trién.

3.2. Xay dung miu khéa anh

Két qua diéu tra thuc dia tai 108 0 tiéu chuén
va xu ly anh vé tinh da xay dung duoc 108 cac
mau khéa anh khac nhau theo cic trang thai
rimg. Cac mau khoéa anh nay la phuong thirc
ddi chiéu gitra thyuc té va cac anh vé tinh tai
cung 1 vi tri toa d9 dé phan tich dugc chinh
xac cac hién trang rirng (bang 2).
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Bing 2. Mau khéa anh céc trang thai rimg chinh

Trang thai Anh Google Earth Anh Landsat 8 Anh thuec dia

Rung g6 ty nhién nui da
LRTX giau

Rwng g6 tw nhién nui da
LRTX trung binh

Rng g6 tw nhién nui da
LRTX nghéo

Rirng g tw nhién nGi da
LRTX ngheo kiét

Rirng hén giao gé nira
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Rirng tw nhién ngap ngot

Rirng trdng gb nui dat

3.3. Phan vung anh

Sau khi xtr ly tiang d§ nét cua anh va phéan
vung anh dya theo cac tham s6 ban dau, cac
d6i tugng lien k& co cac chi s6 gidng nhau
dugc gdp vao voi nhau thanh cac 16 16n. Tuy

Hinh 4. Anh Goole Earth

3.4. Giai doan anh

Dua vao hé théng mau khoa anh hién trang
rimg duogc chia thanh cac déi tuong cu thé nhu
sau: rung gb tu nhién nui d4 LRTX giau
(TXDG), rimg g6 tu nhién nui da LRTX trung
binh (TXDB), rirg gb tu nhién nui d4 LRTX

nhién, & budc nay méi chi tach ddi tuong so
bd, chwa gin véi timg trang thai rimg cu thé.
Cac mau khoa anh khic nhau sé& dugc sir dung
dé gin vdi ting trang thai rimg phu hop vdi
thuc té.

Hinh 5. Anh Landsat 8

ngheéo (TXDN), rimg g tu nhién nii d4 LRTX
nghéo kiét (TXDK), rimg hoén giao gd nira
(HG1), rung ty nhién ngap ngot (RNN), rimg
gd trong nii dat (RTG), rung ngdp min
(RNM), dit co cdy gb tai sinh nui da (DT2D),
dat co cay gb tai sinh nui dat (DT2), dat trong
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nui da (DT1D), dit tréng nui dat (DT1), dit mAiu khoa anh dugc chon lua ky, mdi trang
tréng ngap man (DTIM), dat nong nghiép thdi dugc lya chon nhidu ldn dé dam bao d¢
(NN), bai cat (BCl), dat khac (DK) va mit chinh x4c cao nhat.

nudc (MN). Trong qué trinh giai doan, céac

Hinh 6. Két qua giai doan anh vé tinh

3.5. Kiém tra va nang cao dé chinh xac ciia  d6 kiém chimg ngiu nhién cho 16 trang thai
két qua phan loai anh khéc nhau, sau d6 str dung may dinh vi GPS
két hop Smartphone kiém tra cac diém do

Dé kiém tra duoc d6 chinh xac qua trinh phan N 3 .
ngoai thuc dia (bang 3).

loai anh, tién hanh xay dung 160 diém trén ban

Bang 3. Ma trin dénh gia do chinh xac két qua giai doan anh

Phan loai theo anh

bo

TXDG | TXDB | TXDN | TXDK | HG1 | RNN | RTG | RNM | DT2D | DT2 | DT1D | DT1 | DT1M | NN | BC | DK | MN | chinh

xac

TXDG| 9 1 90

< [TxoB| 1 8 1 80
[&]

2 | TXDN 9 1 90

£ |xoK 1 9 90
£
@

€ | Het 1 1 8 80

RNN 1 9 90
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Phén loai theo anh

)

TXDG [ TXDB | TXDN | TXDK | HG1 | RNN | RTG | RNM | DT2D | DT2 | DT1D | DT1 | DT1M |NN | BC | DK | MN chi’nh

Xac

RTG 1 1 8 80
RNM 7 1 1 1 70
DT2D 8 1 1 80
DT2 9 1 90
DT1D 9 1 90
DT1 1 9 90
DT1M 8 1 1 80
NN 8 |1 1 80
BC 118 1 80
DK 1 8 |1 80
MN 1 9 90

Tir bang ma tran kiém tra cho thiy d6 chinh
xéac tong thé 1a 143/160 diém kiém tra ngoai
thuc dia, dat 84,1% (bang 3). Két qua nay cho
thiy viéc phan viung anh tir phdn mém
Cognition Developer dé phan loai ra cac hién

trang rimg c¢6 do tin cdy cao. Sai s6 nhiéu
nhat khi phan loai 1a ddi tuwgng rimg ngap
min, do diéu kién thoi gian chup anh va muc
nuée thuy triéu 1én xudng, nudc ngap che lap
nhiing cay nho.

Bang 4. Dién tich cac loai dat, loai rung theo tling trang thai nam 2020

Ma loai dat, Tén loai dat, loai rieng Dién tich Ty1e
loai rirng (ha) (%)
TXDG Rirng gb tw nhién nui da LRTX giau 1.056,37 5,16
TXDB Rirng gb tw nhién nai da LRTX trung binh 728,06 3,56
TXDN Rirng gb tw nhién nui da LRTX nghéo 5.533,89 27,04
TXDK Rirng gb tw nhién nui da LRTX nghéo kiét 1.162,70 5,68
HG1 Rirng hdn giao gb nira 9,22 0,05
RNN Rirng tw nhién ngap ngot 3,84 0,02
RTG Rirng gd tréng nai dat 627,15 3,06
RNM Ring ngép man 699,93 3,42
DT2D DAt c6 cay gb tai sinh nui da 4.654,78 22,75
DT2 Dét c6 cay gb tai sinh nui dat 6,42 0,03
DT1D Dét tréng nui da 3.197,50 15,63
DT1 DAt tréng nui d4t 100,40 0,49
DT1M P4t trbng ngap man 248,26 1,21
NN Pat néng nghiép 424,18 2,07
BC bai cat 53,47 0,26
DK Dét khac 997,21 4,87
MN Mat nwéc 959,00 4,69
Téng 20.462,38 100
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Két qua giai doan anh cho thiy tong dién tich
cac loai dat, loai rung theo tung trang thai nam
2020 tai khu vuc nghién curu 1a 20.462,38 ha
(bang 4). Dién tich rimg gd tu nhién nui da
LRTX nghéo ¢ dién tich 16n nhat 5.533,89
ha, chiém 27,04%. Dién tich co cdy g6 tai sinh
ndi d4 1a 4.654,78 ha, chiém 22,75%; dién tich
dét tréng nui da 1a 3.197,50 chiém 15,63% va

dién tich rimg gb tw nhién nti ¢4 LRTX nghéo
kiét 1a 1.162,70 chiém 5,68%, rimg gd tu
nhién nai d4 LRTX giau 1a 1.056,37 chiém
5,16%. Két qua nay cho thdy dic trung cua
khu vuc nghién curu 1a h¢ sinh thai ring trén
nui d4 voi két hop hé sinh thai ngép nudc. Day
1a diéu kién thuén lgi cho cac dong vat quy
hiém sinh sdng va phat trién tét.

BAN PO HIEN TRANG RUNG NAM 2020
KHU DU TRU SINH QUYEN QUAN PAO CAT BA - THANH PHO HAI PHONG

CHU DAN
I ring o t nhien noi G LRTX giau nguyén sinh

Rimg g3 tf nhién nii 44 LRTX trung binh
da LRTX ngheo

i@n ndi da LRTX ngheéo kigt

Rimg ngép mén

Rimg tréng g8 nci dét

L Bét ob oy 98 tai sinh ni dat
7 Détod cay g8 4l sinh nui dd
Bai cat
Bét néng nghiép
Mat nuoc
%, pétkhac

Hinh 7. Ban d6 hién trang rimg nam 2020

IV. KET LUAN

Két qua diéu tra thuc dia da xéac dinh dugc 7
trang thai rung chinh tai khu vuc nghién ctu,
trong d6 rimg gd tw nhién nii d4 LRTX giau
¢6 trit lugng ring 16n nhat (289,6 m’/ha),
rung g6 tu nhién nui d& LRTX nghéo (53,8
m’/ha) va nghéo kiét (10,0 m’/ha) c6 trix
luong thap nhat.
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Xt 1y anh vé tinh Landsat 8 biang phan mém
Cognition Developer, dbi chiéu ra soat thém
bang anh Google Earth c6 d¢ phan giai cao dé
phan tich giai doan so bg hién trang rung khu
vie nghién ctru, két hop kiém tra ddi ching
thuc dia va hoan thién hién trang rung Khu
DTSQ quan dao Cat Ba véi do chinh xac cao,
dat 80 - 90%.



Nguyén Van Tudn ef al., 2021 (Sé 1) Tap chi KHLN 2021

Ban dd hién trang rung 2020 la nguén dit licu  Tuy nhién, khu vuc nghién ciru cé dac thu la
mdi cho cic co quan quan 1y cé thé truy xudt  céc dao 16n nho, viée thiy tridu 1én xudng cé
céc dit liéu can thiét cho viée bdo céo va cap thé dan dén co su sai s6 nhat dinh vé dién tich
nhét céc bién dong tai khu vuc nghién ctru. dat rung hoac dat tréng ven bién.
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Thoéng tu sé: 33/2018/TT-BNN&PTNT ciia Bo Nong nghiép va Phét trién nong thon quy dinh vé diéu tra, kiém
ké va theo di dién bién rimg.

Quyét dinh 689/QD-TCLN-KL ciia Téng cuc Lam nghiép vé tai liéu huéng dan xay dung, bién tip ban d6 diéu
tra, kiém ké rimg.

Uy ban nhan dan thanh phé Hai Phong, 2016. Quyét dinh vé viéc phé duyét két qua kiém ké rimg thanh phd
Hai Phong.

Tréin Quang Bao, 2017. Ung dung GIS va vidn thim trong phén tich thyc trang va danh gia dién bién tai nguyén
timg tai huyén Vinh Ctru, tinh Ddng Nai.
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