Ung dung Céng nghé théng tin

SUDUNG TU LIEU VIEN THAM VA GIS THANH LAP BAN PO
LOP PHU RUNG TY LE 1/10.000
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ThS. Truong Pai hoc Lam nghiép

TOM TAT

Thoi gian gan ddy & Viét Nam di c6 nhitng nghién ctru va ung dung thanh cong cong nghé vién tham va GIS
cho viéc thanh 14p ban d6 16p phu rimg. Tuy nhién mic d6 khai thc thong tin vién thdm con nhiéu han ché,
cu thé hon 14 cdc phuong phép xir 1y va giai dodn anh vién thim thuong duge ding nhu 1a nhém phuong phép
phén loai c¢6 kiém dinh (Maximum Llikelihood, Parallelepiped, Minimum Distance...) hay 13 nhém phwong
phdp phan loai khong kiém dinh (IsoData, K- Means) dé thanh 1ap ban db 16p phu rimg chwa thuc sy dem lai
hiéu qua tdi uu. Viéc str dung chi s6 khac biét thuc Vat NDVI (Normalized Difference Vegetation Index) dugc
danh giad cao va dugc st dung rong rai vi né déng vai trdo nhu mét ngudi miéu ta cac loai thyc vat va loai trir
dugc anh huong cua khi quyén va giam duoc dao dong cua bé cam trung binh 6%. N6 duge sir dung trong
nghién ciru tham thuc vat tir anh da phd. Chi s6 thuc vét cho phép nguoi khai thdc thong tin ddnh gid muc do
phat trién clia céc thuc vat & cic giai doan phat trién khic nhau, phan loai cc trang théi n‘xng khac nhau.

Ba1 bédo nay gidi thiéu két qua nghién ctru phin loai anh vé tinh theo phuong phdp cay quyet dinh dya vao chi
s6 NDVI. Cay quyet dinh duoc xay dung trén co s6 thiét lap ham thuat todn trong phan mém ENVI dé phan
céc 16p ddi tuong dya vao ngudng chi s6 NDVI ciia timg 16p, va tién hanh thanh ban d6 16p phi rimg ty 18
1/10.000 thanh lap tir anh vé tinh da dugc xir Iy két hop véi cong nghé GIS. Dé danh gid do chinh xdc cic
trang thai rimg, tién hanh chon ngiu nhién 75 diém mau 1a cdc diém di x4c dinh toa do trén ban dd va tién

hanh ddi sodt ngoai thuc té. Két qua cho thay véi 75 diém miu dat 6 chinh xdc kappa (x) = 88%. Khu vuc

nghién ctu dp dung cho xa Thanh Mai —

huyén Chg Méi — tinh Bic Can.

T khéa: Ban do lop phii rieng, cong nghé GIS, NDVI, vién tham .

I. PAT VAN DE

Trong giai doan hi¢n nay, cung véi su phat
trién nhanh chéng ctia khoa hoc ky thuat, cong
nghé vién tham va GIS dang 13 huéng di mang
lai sy bién d6i manh mé& trong hoat dong quan
ly cdc ngudn tai nguyén néi chung va tai
nguyén ring ndi riéng. Bé1 né mang nhitng uu
diém ndi troi nhu sau: Tich hop tu lidu vién
thdm va GIS da rit ngén thoi gian thi cong so
véi cong nghé truyén théng khic va tang do
chinh xdc, tinh logic, tinh hién thoi cua thong
tin ban d6. Kha nang cip nhat luu trit cia
thong tin ban d6 s& dam bao cho tinh ké thira
va thuén loi cho viéc bd sung hoan thién thém
thong tin ciia b ban db.

Theo quyét dinh s0 594 QD/TTg ciia cua
Thu tuong Chinh phu vé phé duyét Dy an
“Téng diéu tra, kiém ké rimg toan qudc g1a1
doan 2013 - 2016”. Trong d6 xdy dung ban d6
16p phii rirng 13 mot phan thanh qué cta du 4n,
12 ndi dung khong thé thiéu trong dy 4n, boi
ban d6 16p phu 1a cong cu chinh hd tro cong
tdc kiém ké rung. Xuét phat tir thyc tién nay
viéc st dung tu liéu vién tham va GIS thanh

1ap ban do 16p phi rimg & cdc dia phuong 13
hét strc can thiét.

IL NQIDUNG , PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ciru

- Nghién ctu dic diém tu liéu anh vién
thAim SPOT 5 cho khu vuc xa Thanh Mai,
huyén Cho Méi, tinh Bic Can.

- Nghién ctru xay dung khéa mau giai dodn
anh phuc vu cdng tic phan loai tai nguyén ring
tr tu li€u anh v¢ tinh SPOT 5 trén khu vuc
nghién ctru.

- Nghién ctru xay dung ban dd 16p phii rimng
tai khu vuc nghién cuu.

2.2, Phuong phap nghién ciru

- Phuong phép tham khao, ké thira tai liéu:
Cung véi viéc ké thira mot s tai liéu thir cp
¢6 lién quan téi khu vuc nghién ciu nhu didu
kién tw nhién, kinh té - xa hoi, tdc gia tham
khao thém mot s6 tai li¢u, bai bdo, cong trinh
nghién ctru khoa hoc vé tng dung chi sb thyc
vat NDVI da duogc cong bo.

- Phuong phép diéu tra ngoai nghiép: Tién
hanh x4y dung bd mau giai dodn anh trén khu

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 4-2014 161



Ung dung Céng nghé thong tin

vuc nghién ctru xac dinh céc trang thai rirng va
st dung dat cu thé nhu sau: Piém miu xay
dung theo nguyén tic cdc tuyén diéu tra phéi
di qua hét cic trang thai ru:ng Va sir dung dit,
¢6 su phan bo cdc diém du vé s6 lugng va phan
bb hop 1y, chi ¥ lya chon cic diém c6 thé t6i
kiém tra dé dang nhit. Xdc dinh vi tri bing
GPS, quan st va nhén dinh chinh xdc tén cua
dbi tugng quan sat, xac dinh mot s6 nhan t6
dinh lugng cho dbi tugng quan sat, chup anh
d6i tugng quan sat (Ghi lai thong tin anh chup,
huéng chup thoi gian chup...), ghi lai két qua
quan st ngoai thuc dia theo hé thong mau biéu.

- Phuong phdp sir dung cdc phan mém va
tién ich cua chiing phuc vu cho viéc xu 1y anh
va thanh 14p ban d6: St dung phan mém ENVI
4.8 dé xtr 1y anh vé tinh, va str dung phan mém
ArcGis 10 va Mapinfo dé thanh 14ap ban db 16p
phu rung.

- Phuong phdp chuyén gia: Do chinh xac
phan loai anh phu thudc chu yéu vao bd mau
giai dodn anh, dé xay dung bo khod giai dodn
anh viéc xay dung hé ngudng phén loai dung,
hop 1y ¢6 nguyén tic 12 rat can thiét, hay chinh
xdc hon 1a phai tim hiéu, phan tich cic loai
thue vat dé biét duoc ngudng phan xa pho cta
timg ddi twong tu nhién nhat dinh, cang dua ra
dugc ngudng sit véi timg ddi twong thi do
chinh x4c cang cao. Dé xdy dung mot hé thong
théng nhat nhu vy doi hoi c¢6 su két hop cia
céc chuyén gia nhiéu linh vyc.

Tw liéu phuc vu cho nghién cuu

- Anh SPOT5 chup nam 2012 véi d6 may
che phu <10% da duogc nan chinh . Anh vé tinh
dugc s dung trong dé tai 1a anh SPOT-5 d6
phan giai 2.5 m. Tu liéu anh di duoc chuyén

vé hé toa 6 VN-2000 & mtc 3.

- Ban d6 dia hinh, ban d6 dia chinh ty 1¢
1/10.000 cua khu vuc nghién ctru.

- Ban d6 chuyén d¢é c6 lién quan téi sir dung
dat, dac biét 1a ban do6 16p phu rirng da co.

- Cac bao 5O licu thong ké st dung dat cua
viing can thanh 1ap ban db.

Nhitng tai liéu nay d in ¢ dang trén gidy
hoac & dang sb déu can thu thap va phan tich.
Trén thuc té cho thdy nhiing tai liéu nay c6 thé
dem lai nhiing thong tin gitip ich rat nhiéu cho
khau giai doan anh.

III. KET QUA NGHIEN CUU

3.1. Khai quat vé khu vire nghién ciru

Tién hanh xay ban dd 16p ph rimg cho khu
vuc x4 Thanh Mai thudc huyén Chg Mdi, tinh
Béc Can. Xa Thanh Mai 12 khu vyc ¢6 dia hinh
tuong ddi phirc tap, chu yéu dién tich 1a doi
ndi, ¢6 ndi cao hiém tro, dac biét khu vuc cd
nhiéu khe subi, thac ghénh, nghiéng dan theo
huong Tay Nam — Dong Bic. Khu vuc co
duong quéc 10 3 di qua va co nhiéu con sudi
phu luu cia song Cau nhu Khudi Kéo, Khudi
Tang, Khudi Toém, Khuoi Pén, Khudi Lac va
hop thanh sudi Quan. Khu vuc xa nam trong
khu vuc nhiét doi gié mua néng am, chiu anh
huong nhiéu ciia gié miia TAy Nam va gi6é mua
Pong Bic.
3.2. Két qua xay dung khod miu giai doan
anh trén khu vuc xa Thanh Mai - huyén
Chg Méi - tinh Bic Can

Tuy vao phuong phap phan loai va phan
mém st dung ma ta cé nhimng tiéu chi xay
dung khod giai dodn anh khic nhau. Can cu
vao céc loai dat, loai rimg” ta x4y dung khod
giai dodn cho chinh x4c va phu hop.

Bang 1. Hé théng cdc logi dit, logi rimg ciia khu vuc xd Thanh Mai

TT Cic loai dit, loai rimg Ki hiéu
1 Rirng trung binh RTB
2 Rurng ngheo RNg
3 Rirng hon giao (tre nira) RHg
4 Rimg tréng RTr
5 Pit tréng DT
6 Dét khdc (ndi d4) DK
7 Pit Giao thong GT
8 Dat mit nudc MN
9 Dit dan cu do thi DC
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Can cu vao tai liéu thu thap cua khu vuc
cling nhu mot s6 bai bdo, cong trinh nghién
ctru khoa hoc di thanh cong vé tng dung cia
chi s6 NDVI nhu d& tai “nghién cu Gng
dung cong nghé vién tham va GIS xiy dung
ban d6 hién trang tdi nguyén thién nhién
phuc vu cong tic quy hoach bido vé moi
trudng cdp tinh” thudc trung tdm vién thdm

qudc gia, tap chi khoa hoc va phat trién 201,
tap 9 s6 5, Truong Pai hoc Nong nghiép Ha
N¢i, bai bdo “Uéc tinh sinh khdi trén tdn
rung st dung anh vé tinh ALOSA VNIR -2
( hoi thao ung dung GIS toan qudc
2011)...vé tng dung NDVI® . Tham khao
mot $6 cdc mure phan xa cua cac doi tugng
tu nhién.

Bang 2. Chi so thuc vit ciia cdc doi twong tw ¢ khu vue nghién civu
Nguon: So liéu diéu tra

Anh SPOT-5

Anh thyec dia

Ki Khoang Gia tri
hiéu NDVI

(-0.177)-(-0.009)

0.11-0.13

0.14-0.16

0.17-0.19

0.02-0.09

0.19-0.2
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3.3. Két qua phan loai anh v¢ tinh SPOTS5
3.3.1. Két qud phén logi anh vé tinh SPOT 5 theo
phuwong phdp phan logi Maximum Likelihood
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Danh gid d6 chinh x4c sau phén loai

Hinh 2. Anh phén logi theo phwong phdp Maximum Likelihood

Anh sau phan loai bi 14n rat nhiéu ma nguyén
nhin do mau phan loai cua chiing ta khong c6
su khéc biét.

3.3.2. Két qud phdn logi dnh theo phwong
phdp cdy quyét dinh

NDVI duogc tinh toan dua trén su khac biét
phan xa dnh sang can hong ngoai va dnh sing
do trén d6i véi thyc vat. Do 14 cdy phan xa
manh véi buc xa céan héng ngoai, trong
khichlorophyl cta 14 ciy hdp thu manh 4nh
sing d6 cua buc xa trong ving nhin thay.
NDVI thuong duoc sir dung dé ude tinh ning
suét so cép cling nhu sinh khdi cua thuc vat.
cling nhugidm sit ring va ciy trong. Gid tri
ciia NDVI (tir -1 dén 1) cang cao thé hién hoat

dong quang hop cang manh®. Thuat todn
NDVI di duge dua vao hau hét cic phan mém
xtr Iy anh vién thdm, két qua sau khi chuyén
ddi 12 mot kénh anh (kénh anh thuc vat) ma &
d6 thé hién su khdc biét gitra cac loai thuc vt
khdc nhau 12 o rét nhat. Dya trén anh thuc vat
nay tién hanh phan loai ra cic 16p ddi tugng
khéc nhau. O day tic gia st dung phuong phdp
phan chia gid tri NDVI thanh khoang ngudng
nhat dinh, twong mg v6i mdi khoang ngudng
1a mét 16p déi tuong phan loai. Dé thuc hién sy
phan chia NDVI nay tic gia thiét 1ap ham cau
tric cdy quyét dinh trén phin mém ENVI 4.8
cu thé nhu sau: Theo cic khoang gid tri NDVI
cua khu vuc tir - 0.09 téi 0.19018 va cua tung
16p d6i tuwong duoc xay dung.
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So d0 1. Xdy dung hé théng cdy quyét phin logi cho khu vwc nghién ciru
(Nguon: Sé liéu diéu tra)

Sau khi xay dung duoc ciy quyét dinh,  vado phan loai va két qua anh sau phén
tién hanh dua anh khu vuc nghién ctu  loai nhu sau:

Hinh 3. Anh phdn logi theo phwong phdp cdy quyét dinh (Nguon: S6 liéu diéu tra)
Nhan xét: va rung trung binh (RTB) nguyén nhan la do
Két qua ddnh gid d6 chinh xdc phan loai  khi tao khoang gi tri NDVI cho cic dbi tuong
dua vao chi sb thuc vat ta thz?iy rﬁng két qua dd  nay chua that su sat. Pé dam bao do chinh x4c
chinh x4c hoan toan dat yéu cdu véi chisdk=  ching ta cin kiém tra xdc dinh ngoai nghiép
0.88. Bén canh d6 ta thay rang anh phan loai  nhitng viing phan loai véi d tin cdy kém hon.
van ¢6 sy nham 1an giita ring hdn giao (RHg)  Ngoai ra ciing c¢6 thé do diéu kién ngoai canh
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nhu may ml, mua, suong,...tdc dong tGi kha
nang phan xa cic dbi tuong nay.
223, Thank Iip bin do lop plii rimg ki vuc

1. Thanh ldp ban do 16p phii rieng

Sau khi phan loai anh va loc nhiéu ta tién
hanh diéu tra bd sung ngoai nghiép, khoanh
viing xdc dinh chinh xdc cdc 16p dét gop trong
16p dat khac phan ra dt trong, ndi da. Toan bo
két qua s& duoc vao xur 1y trong ArcGIS. Két
quéa dir liéu dé & dang Shape file va chuyén
sang Mapinfo dé bién tap véi cau tric cic 16p
thong tin nhu sau:

- L6p nén anh vé tinh SPOT5

- LSp ban dd nén: Ranh gii hanh chinh,
tiéu khu, khoanh, duong giao thong, thuy vin,
Kkhung luéi toa d6 va hé thong chu giai.

- L6p duong ddng mirc.

- L6p két qua phan loai trang thai ring va
dat 1am nghiép.

2. Tién hanh kiém chitng bo sung két qua

ngoai nghiép

Trén co s& viée xdc dinh céc d6i tuong Xac
dinh trong phong c¢6 d¢ chinh x4c thap, tién

hanh kiém tra thuc dia bd sung két qua giai
dodn 1én ban dd. Viéc kiém tra ngoai nghiép 12
rit quan trong vi ¢6 nhing ddi twong khong thé
tach trén anh, nhu khu dat tréng, ndi da, doi
khi gifra rumg hdn giao va ring tréng giong
nhau,... Nhitng d6i tugng ma giai dodn bang
mat cling khong thé phan biét duge s& dugc
danh déu, khoanh ving dé tién hanh diéu tra
thuc dia. Qua trinh diéu tra thyc dia c6 sy tro
giip cua GPS va ban db 16p phu rimg da c6.
Két qua diéu tra thuc dia s& duoc diéu vé& truc
tiép 1én ban db.

Tién hanh kiém tra ngoai nghiép 75 mau 13
cdc diém da xdc dinh toa d6 trén ban dd. Két
qua cho thdy véi 75 diém mAu, sé mau ding 1a
66, s6 mau sai 12 9, d6 chinh x4c tuong ting 12
88%. Viéc phan loai anh c6 két hop vdi giai
dodn bang mat va diéu tra trén thyc dia di gia
tang dang ké do chinh xdc cho viéc xdy dung
ban dd. Pac biét, viéc khoanh vlung cac trang
thdi trén ban d6 di loai bo ddng ké cdc pixels
bi nham 1an, phéan b6 hdn loan va xdc dinh lai
chinh x4c la trang théi cua ca vung.

Bang 3. Két qua kiém chirng ngoai nghiép

Nguén: So liéu diéu tra

Ban do
Thyec dia Rimg TB Rung nghto Rumgtrong Rung HG Pt Khéc Tong PCX
(RNg) (RTg) (RHg) (DK)
Rung TB 10 1 11
Rung nghéo 2 6 8 75.0%
Rumg trong 20 3 23 86.9%
Ruing HG 3 20 23 86.9%
Pét Khic 10 10 100%
Tong 12 7 23 23 10 75
Do chinh xdc  83.33% 85.7% 86.9% 86.9% 100%

3. Két qua bién tdp ban do 16p phii rieng trén Mapinfo:
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BAN PO LGP PHU RUNG
KA THANH MAI - HUYEN CHO MO - TINH BAC CAN

IV. KET LUAN

1. Két qua nghién ctru cua dé tai xay dung
hoan thién ban do 16p phu rimg caa khu vuc
xd Thanh Mai — huyén Chg MGi — tinh Béc
Can str dung tu liéu vién tham va GIS. Qua dé
khéng dinh hién nay viéc luya chon cdng nghé
vién tham va GIS 1a mot giai phép tdi uu trong
cong tac xay dung ban do 16p phu rimg. Cong
nghé vién tham cho phép thu nhan thong tin vé
tiém nang, hién trang cic ddi tuong trén dia
ban rong, trong mot thoi gian ngan. Cong cu
GIS hd tro dic luc viéc chiét tich tong hop
thong tin chinh x4c nhanh chéng hiéu qua. Su
két hop hai cong nghé 12 giai phap tot nhat, dap
mg yéu ciu thong tin déng b, hién thoi cua
ban d6 16p phu rimg ¢ khu vuc néi riéng va mo
rong quy mo vung hay ca nudc.

2. Phuong phép thanh 1ap thanh 1ap ban d6
16p phu ring tir tu liéu vién tham va GIS tuy
chua xdc dinh day du, chinh xdc hoan céc 16p
dbi twong nhung hau nhu cdc 16p ddi tuong

dac trung co ban trong khu vuc duge xac dinh
kha chinh xdc, dé hoan thién hon ta bd sung
bang cong tic ngoai nghiép, va cic tai lidu sin
c6. Va uu diém ndi troi d6 1a ban @6 duogc
thanh 14p mang tinh hién thoi dong bd cao,
thuan 1oi dé cdc nganh khoa hoc chuyén nganh
khéc khai théc, chinh stra, cap nhét nhitng ndi
dung chi tiét hon. Ké qua thuc nghiém ddp
mg nhu ciu cap thiét cho cong tic thong k&,
kiém ké rimg, quy hoach rimg,... & cdp khu
vuc hién nay.

3. C6 thé dua vao két qua thuc nghiém niy
dinh hudéng phuong an khai thic hiéu qua
nhitng tu liéu vién thim méi duge thu nhéan tir
tram thu anh vé tinh ctia Trung tdm vién thim
Qudc gia.
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tr S6 34/2009TT-BNNPTNT — Quy dinh tiéu chi xdc
dinh va phan logi rung”.
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USING REMOTE SENSING DATA AND GIS TO ESTABLISHMENT

OF FOREST STATUS MAP AT THE SCALE OF 1/10.000
Tran Thi Thom, Pham Thanh Que
SUMMARY

In Vietnam, there are many researches and successful applications of remote sensing and GIS technology for
mapping forest cover.However, the development of remote sensing information is limited, specifically, the
processing and interpretation methods of remote sensing images used such as: tested classification method
groups (Maximum Llikelihood, Parallelepiped, Minimum Distance...) or non-tested classification method
groups (ISODATA, K-means) to establish forest cover map has not really provided the optimum efficiency. The
utilization of Normalized Difference Vegetation Index (NDVI) is appreciated and widely used because it plays
the role to describe plants and eliminate the influence of the atmosphere and reduce vibration sensors average of
6%. It is also used to study vegetation from multispectral images. Vegetation index allows the user to assess the
degree of plants growth in different development stages and classify different forest states. This article shows
research results of satellite images classification followed decision tree method based on NDVI index. A
decision tree was built on the basis of setting algorithm functions in ENVI software to classify the object layers
based on NDVI threshold index of each layer and proceed to map forest cover ratio of 1/10.000 established from
satellite images that have been processed in conjunction with GIS technology. Selecting randomly 75 sample
points which is identified on a map and collated in the field evaluates the accuracy of forest states. The results
show that 75 sample points get the accuracy of kappa form (k) = 88%. The research is applied for Thanh Mai
commune - Cho Moi district - Bac Kan province.

Keyword: GIS technology, NDVI (Normalized Difference Vegetation Index forest cover mapping), remote
sensing.
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