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Tém tat: Dir liéu vién tham khi xur 1y trong t6 hop v6i hé thdng thong tin dia 1y 14 ngudn tu liéu
khach quan mang tinh ké thira va cap nhat lién tuc trong ban dd sd, thue su tré thanh nhiing tu liéu
déang tin cdy cho cac nha chuyén mén dé tham khao trong nhiéu linh vyc khac nhau.

Nhirng nghién ctru trude day ddi véi luu vue song thi nhan t6 mat dém duge xem xét dudi goc do
tong hop, dua tat ca cac yéu t ciia mat diém gop chung vao mot hé sb goi 1a thong sb tap chung.
Céc thong tin mat dém chi dirng lai & mc d¢ don gian, riéng biét va & thoi diém hién thoi, chua
xem xét dén sy thay déi ciing nhu sy tac dong cua chiing dén ngudn nude.

Két qua nghién ctru cua bai bao budc dau dinh lvong héa muc d6 thay ddi ciia mot sé yéu td mit
dém tir viéc giai doan anh Landsat, dé tir d6 danh gia duoc vai tro va tac dong cua mot $6 yéu tb
mit dém nay trong van dé nghién ctru danh gia, theo ddi, giam sat va phat trién bén viing ngudn

nudce trén luu vuc sdng Ca.

Tir khéa: Anh Landsat, nhan t6 mat dém, luu vuc song Ca.

1. Pt van dé

Theo Tap chi Khoa hoc Ky thuét Thiy Loi va
Mai trudng s 34 thang 9 nam 2011 [1], nguy co
va muc do 1ii trén luu vuc song Ca phu thudc vao
nhidu nguyén nhin va yéu to anh hudng nhu:
luong mua va cuong do mua; diéu kién dia hinh,
d6 ddc luu vuc va long song; déc trung hinh thai
lii... V6i 4 nhéan t6 chinh khi xem xét vé nguy co
va muc do 1i bao gdom: (1) Mua gdy Iii 16n trén
luu vuc song Cé; (2) Dia hinh luu vuc, dic biét 1a
d6 doc dia hinh; (3) Cudng suit lii; (4) Tong
luong 1. Két qua nghién ciru cia bai bao trén da
chi ra rang hé s tac dong ciia nhan té (1) chiém
4/10, nhan t6 (2) 1a 2,5/10... Nhu vay c6 thé thay
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nhéan t6 (2) chiém mot vai tr0 khong nho trong
viéc hinh thanh, phat trién va suy giam ngudn
nudc trén luu vuc song.

Céac nghién ctlru trude ddy mdi chi khai thac,
str dung cac thong tin mat dém nhu 1a cac thong
s6 toan hoc bét bién dé dua vao cac md hinh toan
thiy van thay lyc trong qua trinh mé phéng dong
chay Iuu vue sdng ma chua xem xét dén sy thay
dbi cua chiing. Trong thuc té, cac yéu t6 mat dém
déu thay ddi theo thoi gian va sy thay doi ndy co
tac dong nhu thé nao dén ngudn nude trén luu vuc
song thi chua c6 danh gia. Do vy mét yéu cau
dat ra & day 13 cAn nghién ciru co s6 khoa hoc va
phuong phap dé dinh luong hoa muc d6 thay
d6i cia mot sé yéu t6 mat dém, hay noi cach
khac 1a xac dinh va danh gia duoc su thay doi
cua mot sb yéu t6 mat dém véi diéu kién cu
thé, dé tir d6 danh gia duoc vai trd va tac
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dong cua nhan td mat dém dén phat trién
nguoén nude ciia mot luu vyc song.

Dong thoi v6i qua trinh phét trién kinh té - xa
hoi dang dién trén luu vic séng Ca ngdy cang tro
nén manh m& nhu hién nay cling nhu trong tuong
lai, 1am cho nhan t6 mdt dém lai cang bién doi
phtic tap hon. Do vay su tac dong do sy thay doi
clia mot s6 yéu t6 mat dém dén nguén nudc lai tré
nén siu sic hon bao gio hét. Chinh vi vy can
nghién ctru danh gia su thay d6i ctia mot sé yéu t6
mat dém theo cdc giai doan phat trién kinh té xa
hoi, cling nhu can canh bdo dugc xu hudng thay
d6i ciia mot sd yéu to mat dém nay. Dé tir d6 co
co sO ly ludn dua ra cac giai phap theo doi, giam
sat va phat trién bén vimg ngudn nudc luu vuc
song Ca.

2. Co s6 khoa hoc dinh lwong mot s6 yéu to
mat dém trén luu vue séng

Chi sb thuc vat NDVI (Normalized
Differential Vegetation Index) [2] 13 mot chi sb
thyc vat tiéu chuin cho phép tao ra mot hinh anh
hién thi nhién lidu sinh hoc tuong ddi. Su hép thu
chat diép luc va cac phan xa twong dbi ciia tham
thue vét 1a co s¢ dé xac dinh mat do va dién tich
dit liéu dét, thye vat, nudc .. ddi véi mdi mot khu
vuc nhit dinh.

NDVI thuong dugc sir dung trén toan thé gidi
dé giam sat han han, giam sat va du doan san xuat
nong nghiép, hd trg cho viéc du bao nguy co chay
rimg va ban d6 sa mac hoa... NDVI phu hop véi
giam sat tham thuc vat boi vi NDVI gitip dé xem
xét viée thay doi didu kién chiéu sang, bé mit
suon dbc, goc khut...

Giam sat cuong do va mat do cua su tang
trudng thuc vat mau xanh 14 cay co thé dugc thuc
hién bang cach st dung phan 4nh tir Band do nhat
va Band héng ngoai. Tham thyc vat mau xanh 14
cdy phan anh nhiéu ning luong trong cic Band
hong ngoai gan hon trong pham vi c6 thé nhin
thay, Band d6 nhat nhiéu hon cho qua trinh quang
hop. La phan anh it hon trong ving hong ngoai
gan khi thuc vat dang suy giam, kho héo hoac
chét. Cac thanh phan nhu may, nudc va tuyét...

hién thi tot hon phan anh trong pham vi co the
nhin thiy, sau d6 dén pham vi hong ngoai gan,
trong khi sy khac biét 12 gin bang 0 cho d4 va
dat trong.

Qué trinh dinh lvong mot s6 yéu t6 mat dém
nhu: dat do thi, dat trong, dat néng nghiép, thuc
vat (rirng), mat nudc... dugc thuc hién qua trinh ty
nhu sau [2]:

Tinh toan gia tri phan xa tir cac dir li€u vé tinh
theo cong thirc:

pL’ =Mp.Qcal + Ap (1)

Trong do: pA’ 1a TOA (Top of Atmosphere)
hanh tinh phan xa, ma khong co su diéu chinh cho
goc toi cua tia chiéu mat troi; Mp la dir li¢u chinh
cua Band dir liéu; Ap 1a dir liéu phu ctia Band di
liéu; Qcal la thanh phan lugng tir hda va dinh ¢&
tiéu chuan san pham gia tri Pixel.

- Piéu chinh gia tri phan xa voi goc téi cua tia
chiéu mit trodi theo cong thirc:

pA=pA’/cosOSZ = pA’/sinOSE  (2)

Trong d6: pA 1a TOA (Top of Atmosphere)
hanh tinh phan xa; OSE vi tri goc nghiéng mat
troi; 0SZ 1a goc nang lugng mat troi.

- Tinh todn chi s NDVI tr Band 4 va
Band 5:

NDVI = (NIR - RED)/(NIR + RED) (3)

Trong do: NIR la Band 4; RED la Band 5

- Tinh toan chi s diéu chinh thuc vat SAVI
(Soil Adjusted Vegetation Index):

SAVI = (NIR - RED)*(1 + L)/(NIR+ RED +
L) @) -

Trong do6: L 1a nhan t0 diéu chinh d6 sang cta
dat. Gia tri ctia L khac nhau phu thuéc muic do
day cta tham thyc vat . Tham thyc vat mat do cao
thi L = 0; cac khu vuc c6 khong c6 tham thyc vt
thiL=1.

- Tinh toan phén loai ddi tugng TCI (Tasseled
cap index for Greenness, Brightness and Wetness
of Pixel):

TCI; = (coeff, * Banb2) + (coeff; * Band3) +
(coeff, * Band4) + (coeffs * Band5) + (coeffs*
Band6) + (coeff; * Band7)

Trong do: coeffj 1a hé s6 anh huong tng véi
pixel c6 didc trung Greenness, Brightness and
Wetness ctia Band thtr j. Gia tri cua coeffj nhu
bang sau:
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Bang 1. Gia tri hé s coeff tmg vai pixel ¢6 dic trung Greenness,
Brightness and Wetness

Index Band 2 Band 3 Band 4 Band 5 Band 6 Band 7
(Blue) (Green) (NIR) (Red) (SWIR1)  (SWIR2)

Brightness 0,3029 0,2786 0,4733 0,5599 0,508 0,1872
Greenness - 0,2941 - 0,243 -0,5424 0,7276 0,0713 - 0,1608
Wetness 0,1511 0,1973 0,3283 0,3407 -0,7117 - 0,4559
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Hinh 1. Dit liéu anh Landsat khu vyc ha luu séng Ca.

3. Két qua va thao luin
3.1. Co 56 56 liéu

S6 liéu sir dung trong bai bao nay la dir liéu
anh Landsat tr naim 1990 dén nim 2015 cho
luu vuc song Ca dugc luu trit tai Website:
http://glovis.usgs.gov/. Dir liéu anh Landsat thu
thap bao gébm Landsat 4-5 (LT5); Landsat 7
(LE7); Landsat 8 (LC8) cho khu vuc ha luu
song Ca (Path = 126, Row = 47) véi thoi ki
mua Iii (thang 8 dén thang 10).

3.2. Két qua gidi dodn anh Landsat khu vuc ha
luu séng Ca

Pé nghién ciru sy thay doi cia mot sb yéu
to mat dém khu vyc ha luu song Ca, nhom

nghién ctru tién hanh chia chudi sé lidu phéan
tich thanh cac giai doan 5 ndm, ndm lya chon
nghién cuu phan tich la 1990, 1995, 2000,
2005, 2010, 2015. Ly do lya chon giai doan 5
nam la: (1) Tu nam 2005, trén luu vuc sOng
Ca c6 hé thdng hd chira di vao van hanh (HO6
Ban V€ vén hanh tu 2005); (2) Phu hop véi
giai doan phat trién kinh té - x4 hoi cua 2 tinh
Nghé An va Ha Tinh.

Ung dung cong nghé GIS 1a ArcGIS véi
tool Image Analysis, Image Classification va
Reclassify, bai bao da dinh luwong [3] dugc
mot sd yéu t mat dém khu vuc ha luu song
Ca nhu sau (Hinh 2- Hinh 7):


http://glovis.usgs.gov/
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neng nghiep - 6.6% Area

a) Anh Landsat (thang 10 - 1990). b) Sau phan tich (thang 10 - 1990).

Hinh 2. Mot s6 yéu t6 mat dém khu vyc ha luu séng Ca nam 1990.

abt g - 7.1% Ares
ng GNP - 7.19% Area

a) Anh Landsat (thang 9 - 1995). b) Sau phan tich (thang 9 - 1995).

Hinh 3. Mot s6 yéu t6 mat dém khu vic ha luu song Ca nam 1995.
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a) Anh Landsat (thang 9 - 2000). b) Sau phan tich (thang 9 - 2000).

Hinh 4. Mot sb yéu t6 mat dém khu vyc ha luu séng Ca nam 2000.

a) Anh Landsat (thang 10 - 2005). b) Sau phan tich (thang 10 - 2005).

Hinh 5. Mot s6 yéu t6 mat dém khu virc ha luu séng Ca nam 2005.
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Chu giai: +
[ R P

a) Anh Landsat (thang 10 - 2010). b) Sau phén tich (thang 10 - 2010).

Hinh 6. Mot s6 yéu t6 mat dém khu vuc ha luu séng Ca nam 2010.

Cha giai:

a) Anh Landsat (thang 10 - 2015). b) Sau phan tich (thang 10 - 2015).

Hinh 7. Mot s yéu t& mit dém khu vuc ha luu song Ca nam 2015.
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Bang 2. Phan tram dién tich tir giai doan anh Landsat TM
khu vuc ha luu song Ca (%)

b6 thi, dat bat nong May che

TT Nim Thoiki Z o Thuc vat  Nudc Tong
trong nghié¢p phu
1 1990 Muald 12,6 7,7 75,6 4,1 100
2 1995 Muald 7,1 7,1 74,4 5,6 5,8 100
3 2000 Muala 4,9 6,9 82,4 5,8 100
4 2005 Muald 9,5 15,3 57,1 6,2 11,9 100
5 2010 Muala 12,5 2,8 70,8 10,4 3,5 100
6 2015 Muala 14,2 6,3 72,7 2,5 4,3 100
Tir két qua giai doan tir anh Landsat, tién Véi cac két qua trong bang 2, bai bao xay
hanh thong ké dién tich (theo phan trdm) cia mot dung duong xu thé cho mdt sO yéu to mat
s0 yéu t0 mat dém khu vyc ha luu song Ca, két dém khu vuc ha luu song Ca, két qua nhu
qua duoc tong hop trong bang 2 nhu sau: hinh 8 dudi day:
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Hinh 8. Pudng xu thé mot sé yéu té mit dém qua cac ndm khu vuc ha luu song Ca.
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Qua két qua trong bang 2 va hinh 8 cho thay:
Dién tich dat ndng nghiép, dién tich tham thuc vat
¢6 xu hudng giam voi mic do giam twong doi
dong nhit (trung binh 1a 1,44%/nidm); dién tich
dat do thi va dat trong lai c6 xu hudng ting mot
cach manh mé (trung binh 1a 2,4%/nam), chinh
diu nay da lam cho dong chay 1 khu vye ha luu
song Ca cd xu hudng ngay cang phirc tap, mac du
muc tang 1a khong 16n (trung binh 1a 0,16%/nam).
Nhu vay qué trinh d6 thi hoa va phat trién kinh té
xa hoi trén khu vyc da lam giam dién tich dat
ndéng nghiép va tham thuc vat, thay vao do 1a dién
tich dat do thi va dat trong, lam cho dong chay i
khu vue ha luu song Ca c6 sy thay ddi phire tap.

4. Két luan

St dung sb liéu anh Landsat va cong nghé
giai doan anh vién tham, bai bao da xac dinh duoc
dién tich cua dat do thi va dat trong, dat nong
nghiép, thuc vat (ring), dién tich mat nudc qua
cac nam 1990, 1995, 2000, 2005, 2010, 2015. Can
ctr theo két qua tinh toan dugc, bai bao da budc
dau danh gid mot cach dinh lugng dugc mic do
anh huéng coa mot s6 yéu t& mit dém trén dén
dong chay 1i ha luu vire séng Ca bang phuong
phap dinh lugng hoa.

Nhu vay, theo thoi gian thi cic yéu td mat
dém co sy thay doi. Sy thay do6i nay da tic dong
truc tiép dén sy hinh thanh, qua trinh van dong,
cuong do cua dong chay trén luu vuc song Ca.

Pé danh gia mot cach chinh xac hon nira,
dong thoi xac dinh duoc trong sé anh huong cho
mot s6 yéu to mat dém nay, nhom téc gia ctia bai
b4o s& tién hanh giai doan anh Landsat thém mot
s6 nam cho mua lii cling nhu cho mua kiét. Két
qua nay s la mot tai liéu quan trong cho nghién
ctru danh gia, theo ddi, giam sat va phat trién bén
vitng ngudn nude trén luu vuc song Ca.
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Researchers Assess the Impact of a Number of Cushion
Factors to Flood Flow the Downstream of Ca River by
Landsat Image Interpretation Technologies

Tran Duy Kieu, Dinh Xuan Truong

Ha Noi University of Natural Resources and Environment,
No41A Phu Dien, Bac Tu Liem, Hanoi

Abtract: Remote sensing data processing in combination with geographic information system will be a
resource legacy objectively and continuously updated digital map, really become a reliable material for

professionals to consult in many different fields.

The previous studies for the river basin the cushion factor to be considered in view of synthesis,
bringing all the elements of aggregate losses in a parameter called the focus. The information the buffer
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stop at the simplest level, separate and at the current moment, not considering the changes as well as their
impact on water resources.

Research results of the article initially quantitative level changes of a number of cushion factors from
the Landsat image interpretation, from which to evaluate the role and impact of a number of factors present
this cushion in the problem of research evaluation, tracking, monitoring and the sustainable development of
water resources on the Ca river.

Keywords: Landsat, the cushion factor, Ca river basin.
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