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TOM TAT

Bai bao trinh bay két qua tng dung chi b thuc vat khae bist chudn bed (NDVI) dé phin '[]"h vi dénh gia sy
thay ddi 16p phi bé mat cho Juu vue Thic Giéng, tiah Béc Ko dua v cic anh vétivh Landat di duge méd
chinh va durgc cung cép bot Trung tarm Khoa hoc vi Guan sdi 1rai dat (Farih Rescurces Observation and
Science - EROS), Cuc Khao st Pia chii Hoa Ky (USGS). S dung phuong phip bl indy, gan & lidu gln nhét
va tét nhét cho céc khu vire mét dif ligu én anh Landsat dé thanh fap bén dd bién dong NDVI trén quy mo6 toan
Juu vue. K&t qua phan tich bién déng gia tj NDVI theo khong gian va aa thoi gian cua ting diéin anh cho thdy
mic du gia trl trung binh NDVI trong toan luu vuc cia cdc ndm nghién ctiu sai khac ]\hong nhiéu, nhung su
bién dong vé khéng gian gifia cac viing, tiéu vung lai rét r6. Péy 1a cin ci quan trong dé phan tich bién dong
[6p phi bé mat, lam co s& danh gla hidu qua téng hop ciia cac md hinh siv dung dét dén cac qua trith thuy van
va qay hoach quan ly viing déu ngudn trong quy md luu vire.

T khéa: Chi sé th e vit, Landsat, Idp piii, liew viee, NDVY.

L BAT VAN PK

'Chi sé thuc vat duoc su dung phé bién
trong vién tham dé nghién ciu giam sat, ddnh
gi4 su thay doi 16p tham thuc vat theo thoi gian
(Nikolaos G. Silleos va cdng sw, 2006). Mic
dil ¢6 nhidu loai chi sé thuc vat dugc nghién
ey, nhung trong thuc té chi ¢6 sdu chi sb thuc
vt duge str dung nhiéu hon ca, bao gbm chi sb
thue vat khac biét chuin hoa (NDVI -
: Nonnahzea dlffcrence vegetatlon index), chi
sb thue vat h1eu chinh do anh hudng cua dit
(MSAVI - Modified Soil Adjusted Vegetation
Index), chi sb thwe vat ting cuomg (EVI —
Enhanced Vegetation Index), chi s thuc vt
chuyén héa (TVI
Index), chi b thuc vat vudng goc (PVI

~ Transformed Vegetation

Perpendicular Vegetatio Index) va chi s& vé &y
- 80 thye vat (RVI - Ratio Vegetation Index).
- MGdi chi s§ thyc vat cAn phai duoc nghién ctvu

SU dung v& hodc higu chinh cho phu hop véi

muc dich nghién ciu trong tlng truong hop cu
thé (Nikolaos G. Silleos v cOng su, 2006).
Viéc ung dung céc chi sb thuc vt co trién
vong rét 16n trong theo déi difn bién l6p tham
pht noi chung va ring noéi riéng. Tuy nhién,
linh vue nay & nudc ta con rit han ché do
nhitng khé khin chung vé co s6 dit lidu, phan
cling, phdn mém va cdng nghé. Trong khuén
kho bai bao, chung t6i trinh bay phuong phéap
tmg dung chi s6 thuc vit khéc biét chudn hoa
(NDVI) dé phén tich va danh gi4 su thay déi
16p tham phu mat dit & luu vue Thac Giéng,
tinh Béc Kan. Két qua nghién ctiu nay s& déng
gép tidn dé quan trong cho céc nghién chu,
tng dung tiép theo vé téc déng cua cac mod
hinh sir dung dét dén cdc qua trinh thoy vin va
cén bing nude trong quy md hwu vye.
¥ NGI DUNG, PHUONG PHAP NGHIEN CUU
2.1, Pham vi nghits ciw

Ve khdng giau: Nghién ciu nay dugce thuce
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hién cho huu vuc Thac Giéng, tinh Bac Kan.

V& thoi gian: Phan tich va dénh gia su thay
dbi 16p tham pho b mit & hwu vue Thic Giéng
vé mua khd & 3 mbe thoi gian: Nam 1995-
1996, 2004, 2013-2014. |
2.2. N¢i dung nghien ctim

Nghién ctu nay tép trung vao 2 ndi dung
chinh nhu sau:

- Lép ban dd ranh gisi luu vuc Thac Giéng.

- T4 hop céc 16p NDVI da thoi gian, phan
tich bién dong NDVI (theo khong gian va theo
thdi gian) va lap ban dd phan cip su thay ddi
16p phi bé mat trong luu vue nghién ciiu.
2.3, D Jigu nghien cim

Dit liéu nghién ciu duoe sir dung chit yéu 1a
mé hinh s6 do cao (DEM) va anh vé tinh
Landsat da thoi gian duoc hiéu chinh va cung
cAp boi Trung tdm Khoa hoc va Quan sit Trai
dét (Earth Resources Observation and Science -~
EROS), Cuc Khéo sat Pia chit Hoa Ky (USGS)
qua trang Web (http://earthexplorer.usgs.gov/).
Tir trang Web nay, chung toi di tai vé anh
Landsat gbc cung véi nhing san phim dang
btic xa bé mit (surface reflectance products) dd
qua hiéu chinh, d6 phan giai khong gian 30 m,
d6 phéan giai xa 16 bit, phép chiéu UTM, Zone
48 N, hé thuy chuan WGS84.

Bang 01. Théag tin co bin vé cdc ank Landsat sir dung trong nghién cicu

2.4. Phwong phap nghién ciu
2.4.1. L3p bdn d6 ranh gidi kv vue Thic Giéng
Ban db ranh gioi luu vue Thae Giéng duge
thanh 14p dua trén co s toa do diém dau ra cia
luu vuc tai tram do thiy van Théac Giéng, Bic
Kan (591886.5, 2442752.5 m) va m6 hinh )
4 cao ASTER GDEM (san phim mé hinh s
hoa d6 cao toan cdu cia BO Céng nghiép,
Thuong mai va Kinh té Nhat Ban (METI) két
hop v Co quén Hang khéng Vi tru Qudc gia

- cta M§ (NASA)). Qué trinh 14p ban d6 ranh
i1 luu vue .duoe thuc. hién theo ding quy .

trinh dd duoc trinh bay trong cubn “Ung dung
Céng nghé khdng gian dia ly trong quan ly tai
nguyén va mdi truong luu vuc” (Phang Vian
Khoa, 2013).

2.4.2. Lya chon dnh vé tinh Landsat va hién

chinly méy trén anh Landsat

Luwa chon danh Landsat:

Do nghién ctru chi tap trung phén tich va

danh gid bién dong chi s6 NDVI cho nén cén
phai han ché mic thép nhét su thay ddi cuia chi
36 nay theo thoi tiét va khi hau. Vi véy, cac
anh nghién ctru can phai dugc chon mdt cach
nbéit quan theo miia. Nhém nghién ciru da chon
cic anh tét nhit ctia mia khé & luu vuc Thac
Giéng (chi yéu tir thang 11 nim trude dén

thang 3 ndm sau) (bang 01).

Mike d xit

STT Mavétinh 2 Ma 56 anh ThOLgIan  pyy  Row I inh
sensor - chup dang dir ligu_

- Tl

| LANDSAT S TM  LT5I270451995319CLT00 15/11/1995 127 o045 CITORO
ol

) LANDSAT S TM  LTSI270451996002CLT00  2/1/1996 127 oas L1700
LIT/GEOT!

3 LANDSAT S TM  LT51270452004328BJC00 23/11/2004 127 . 045 oF
: LIT/GEOT!

4 LANDSAT 5 TM  LT51270452004344BKTOI  9/12/2004 127 045 oF
| , /GEOTI
s ranpsat s OMT pepiposaonseionoe a0 27 oss MR
/GEOTI

6 LanpsaT s OSLT rcgiozoasaonoionaNoo tonpota 127 oss U

IRS
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Hi¢u chinh mdy irén dinhs Landsai:

Anh vé tinh Landsat va cédc san phém hiéu
chinh d& c6 sin (dwoc cung cip boi ERGS -
USGS) ¢ dang phan xa bé mit (surface
reflectance) cho phép han ché thdp nhét 4nh
hudng ctia mdi truong va nhiing sai sb tu nhién
trong qué trinh thu thip dit liu anh cta vé
tinh. Tuy nhién, nhitng viing c¢6 may hodc
béng mAy che pha van la mdt trong nhitng
thach thirc 16n nhat dbi v6i vé tinh quang hoc
nhu vé tinh Landsat. Vi vay, nghién ctu nay
da xt 1y bu méy theo phwong phap gan di
liu tir cac ving khong ¢6 may ¢ nhiing anh
Landsat gin nhét.

2.4.3. Lip brin__(!‘5 NDVI ciia lru viee theo cdc
mbc thoi gian nghién cien

Sau khi dd xir Iy bl miy, duoc san phim
anh Landsat t6t nbit (so voi céc anh div lidu
dau vao), tién hanh l4p ban dd NDVI sir dung
md hinh xir ly trong phin mém Erdas Tmagine
theo cong thirc tinh NDVI nhu sau:

| NDVI= ————{\FR —RED
NIR+RED

Trong do:

NIR: Phan xa phé thudc mién budce
song can hdng ngoai

RED: Phan xa phd thudc mién bude
song mau do
2.44, T6 hop cde Iop NDVI da thoi gian,
phin tich bién djng NDVI (theo khing
gian vi theo thoi gian) va Iip bin dé phin
cAp sw thay doi 16p phii bé mit trong lwu
virc nghién ciiu ‘

St dung phuong phéap t6 hop band (layer
stack) dé tdng hop dit liéu NDVI da thoi gian
phuc vu nghiéu ctru. Qua trinh nay dugc. thuc
hién nho phén mém Erdas Imagine ban quyén

cia Truong Dai hoc Lam nghiép.
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Dua teén o s& phén tich bién dong NDVI
cho timg diém anh, st dung cac phuong phas
phén tich khong gian va phén tich thdng ké co
ban dé phan tich bién dong NDVI theo khing
gian va theo thoi gian tiong toan iuu \fac,
nghién ctiu.

Qua trinh phan cdp mic d6 thay d6i NDVI
theo thoi gian dwge thuc hién theo phuong
phap phan loai khong kiém dinh két hop véi ¥
kién chuyén gia, su hd tro cta cac thong tin di
¢6, md hinh s6 d6 cao, ban db hién trang rimg
trong qua khw va Google Earth.

L. KET QUA VA THAG LUAN

3.1. Ranb gidi iwa vue Thic Gidng - Bic Kan
<&t qua qué trinh tao ranh gidi luu vuc cho

théy luu vuc Théc Giéng nam tron trong ving

trung tam tinh Bac Kan véi dién tich 72267 ha

(hinh 01).

Hinh 01, V§ eri lwn viee Thic Gibng frong
rash gici tind Biic Kon
Ranh gidi luu vue sau kht tao ra dugc st
dung dé cat md hinh s6 d6 cao (hinh 02), dnh
vé iinh va cac dir liéu lién quan phuc vu qua
trinh nghién ctu cdc ndi dung tiép theo trén

quy mé toan luwu vue.




Kiroa Bec ¢

-

Hink 02. M6 kinl 5o &3¢ cao cia lun vue Thac Gieng

3.2. Bién dfng NDVE va ban 4o phin cdp s

W
~ 2 , 2y A o

thay 401 Iép pha be mét trong lwm voe

nohién e

Ban dé NDVI dwoc thiét 1ap tix snh 0 hop

cta cac anh Landsat tai mdi thoi diém nghién
ctu (1995-1996, 2004, 2013-2014) Ja co so
quan trong dé phén tich bién dong NDVI theo
gian (hinh 03).

khéng gian va theo thoi

v

NDVI 1995-1996

NDVI 2004

NDVI2013-2014

Hinh 03. Bdre dé NDVI cdc ndm ciia leu viee nghién cikie

Nhin chung, NDVI tong thé ctia ca lru vuc
bién déng khong nhidu theo céc ndm véi gid tri
trung binh tir 0,51 (nam 2004) dén 0,55 (nam

2013-2014). Tuy nhién, d6 léch chuin cia
NDVI kha Ién lam cho hé s§ bién dong vao
khoang ti1 67% - 67,4% (bang 02).

Bang 02. 7 5ng hop mdt 56 dic trung théng ké co ban ciia I6p ban @5 NDVI luwu vue Thic Giéng

g P N Nam
Dic trung thong ke 1995-1996 2004 20132014
Min 0 0 -0,05
Max 1,00 0,95 0,90
Trung binh 0,54 0,51 0,55
Trung vi 0,76 0,70 0,78
P léch chuan 0,36 0,34 0,37
§18 sb bién dong (%) 67,0 67,3 67,4

Tuy nhién, phuong phap phap phan tich tvén
co s¢ diem anh (pixel based) cho thay v& su

phan héa theo khong gian va theo thoi gian vé

o
[

gia tri NDVI cta tfmg vi tri trong luu vyuc theo
3 thoi diém nghién cia (1995-1996, 2004,
2013-2014) (hish 04).
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 ¥iink 04. Bidn dng gid iri NDVI trén co 56 diém ank theo thii gian cia lirv viee Thic Gidng

Trong do: 4

Khu viee on dink 1: Khu vy din cu, d6 thi,
séng sudi, ven song sudi, dt nong nghiép. Pay
la nhiig khu vgf@: khong hodc it ¢6 su thay dbi
voi gia tri NDVI thap.

Khu viee on dink 2: Chu yéu 1a nhimg khu
vue ¢6 rimg 6n dinh. Khu vuc nay 6 gid il
NDVI cao nhit.

Khu vuee ting: C6 gia tri NDVI t6 hop téng,
c6 thé bao gdm nhitng khu vuc ring trdng,
rimg tu nhién phuc hdi. ..

Khu vire gidm: C6 gia tri NDVI t6 hop
giam, c¢6 thé bao gdm nhitng khu vuc khai thac

ring, chuyén hoa va hodc suy thodi rang...

Khu viee Fide: Nhiing khu vie cé gid i
NDV1 i hop ndm 1995
duong v&i nam 2013 - 2014 va cao hon nam
2004. Hidu nay co thé do nam 2004 (hodc ndm

{996 gan tuong

trudc) khai théac rimg va sau d6 lai rdng rimg
trd lai.

Két qua phan tich diém anh da thoi gian trén
diy, két hop voi cdc théng tin bd tro tir céc
ngudn i liéu d& c6, md hinh s d6 cao, thara
chiéu Google Earth va tham vin chuyén gia da
cho phép thanh Iap ban dd phan cip bién dong
16p phi bé mit tén quy md luu vue Thac

Giéng (hinh 05).

BAN PO ST THAY DOLLOP PHE BE MAT

LUV CTHAC G

NG - BAC WAN

(T 162 1 200,600}

1x
.:

rom4 Rauh gidi hwovee  p22727223 Ibhe vuc an dinby 1 -
Mty Kha vy Lhac

Wl voe tang

o Ehavwe én dinhd 2

B vire giam

Hiuh 05. Bén 36 sy thay dbi lp phi bé nit theo thoi gian ciia lww viee Thic Giéng

2

"
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Tt ban do da thank 1&p, st dung cdng nghé

IS cho phép tong hop s0 lidu vé dién tich céc

cép bién dong cia 16p phu bé mat cho Iuu vic

Théc Giéng (bang 03).

- A on - N Vs ~ . RS S A, P . r.
Bang 83. Tong hop didn ticl céc ving bicn déng I5p phit bé mt theo két gud phén tick NDVE
' - cha liree viee Thic Giéng

STT S thay déi Dién tich (ha) TV 18 %
1 Khu vye én dinh | 3494 : 4.8
2 IKhu vue tang 17759 24,6
' | . . ‘
3 Khu vuc khac 8658 12,0
4 Khu vuc én dinh 2 36473 o 50,5
5 Khu vuc gidm ) 5897 8,2
6 Tdng sé 72281 100,0

Nhu vay, ¢6 thé thdy cin gty 1€ % dién tich -

tang va gidm 16p phi bé mat cia juu vire Théc
Giéng trong thoi gian nghién ciu chénh 1éch
khé 15 (24,6% va 8,2%), trong khi cé dén
50,5% dién tich cac khu rirng duge xem nhu
khéng dbi; 4,8% 1a cAc vung dan cu, ven sbng
subi va d4t canh tac nong nghiép 6n dinh;
12,0% dién tich cé tham thuc vat nam 2004
thdp nhit. Piéu ndy cho thiy c6 thé c6 mot s
tac dong 16n vao I6p tham thuc vét cta luu vuc

Théc Giéng trong nim 2004 hodc ném truge do.
IV.KET LUAN

Tur cac két qua nghién ciru cho phép di dén
mét s6 két ludn co ban nhu sau:

- C6 thé phan tich va d4nh gi4 bién dong lop
tham phu bé mit dua vao chi sb NDVI, anh vé
tinh Landsat va cac théng tin bé tro cho quy
mo luru vue.

- Phén tich chi s6 NDVI theo phuong phap
diém 4nh da thoi gian cho phép danh gia chi

tiét va tin cay vé su thay ddi theo khong gian

va theo thoi gian cla 16p tham phi. Tuy nhién,
can phai co nhiing nghién ctu hién truomg ky
ludng hon d€ lugng hoa céc sai s6 mdt cach hé

thong lam co s& cho cdc ung dung lién quan.
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Y Lhoa sge & Cng nghé _ -
ANALYZING LAND COVER CHANGE AT THE WATERSHED SCALR
BASED ON VEGETATION INDEX ANDMULTY - TEMPORAL LANDSAT
VIAGERY

Phung Van Koz, De Xuaw Lan, Nguyen Viet Hung, Nguyen Quoe Hiew, Nguyen Guaug
Griap, Kiew Thi Duong, Nguyen Hai Hoa, Bui Xwan Dung, Pham Van Duan, Le Thai Soim,
Dong Thanh Hai, Do Anh Tuan

SUMMARY

This paper presents the results of applying the Normalized Difference Vegetation Index (NDVI) for analyzing
and assessing the change of land cover in Thac Gieng watershed, Bac Kan province, based on the Landsat
images corrected and provided by the Earth Resources Observation and Science — EROS, United States
Geological Survey (USGS). Applying the cloud filling method, assigning the data of the closet and best quality
images for the areas on' Landsat images missing data to map NDVI variation at the watershed scale. Based on
single pixel analysis, the results of spatially and multi-temporally analyzing NDVI values indicated that
although overall NDVIs in the whole watershed of the research years were not very much different, the spatial
variation aniong areas, sub-areas of NDV presented fairly clear. This is a fundamental base for analyzing the
land cover change in order to provide sound foundation to assess the integrated effects of the land use models
on the hydrologica] and headwater region management planning processes at the watershed scale.

Keyword: Land cover, Landsaf, NDVJ, vegetation index, waiershed.,
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