Po dac - Bdn do va ede nganh litn quan

KHAO SAT PO CHINH XHC PHUONG PHﬂP PHAN TiCH
THANH PHAN CHiNH AN%! VE TINH BA PHO LANDSAT
TRONG THEO DOI BIEN PONG DAT NONG NGHIEP

' KHU vdc PONG BHNG SONG HONG

1. Dat van deé:

ruéc van dé cdng nghiép hda va do
mthi héa dién tich dat néng nghiép

ngay cang bi thu hep anh hudng
nghiém trong dén van dé an ninh luong thuc
qudc gia. Nghién cu sut bién déng dat nong
nghiép, dic biét & vling déng bang Séng
Héng va Séng Clu Long cb y nghia quan
trong vi day 1a hai vua lda cla dat nudc.
Khai thac dir liéu vé tinh da thdi gian sé cap
nhat dudc théng tin vé bién dong dat nong
nghiép c6 tinh chu ky va pht trum trén dién
réng, dong thdi dem lai hiéu qua kinh té cao.
Trong bai bdo nay chlng t6i xin gidi thiéu
két qua khao sat dé chinh xac phudng phap
phan tich thanh phan chinh (PCA- Principal
Component Analysis) anh vé tinh da phd
LANDSAT trong theo déi bién dong dat
néng nghiép khu vuc déng bang Séng
Héng.

2. Vai nét vé dong bing Séng Héng.

Péng bang séng Hong cbé dién tich
khoang 500km?. Diéu kién tu nhién & day
kha thuan Igi nén thu hat dan cu tap trung
dong duc. Giai doan gan day, trudc sirc ép
clla vin dé dan s6, su phat trién nhanh
chéng cla cac khu céng nghiép, khu dé
thi,...dan dén nhitng chuyén déi 16n vé dai
s6ng xa hoi: nganh nghé da dang han, doi
s6ng nhan dan dudc nang cao hon ca vé vat
chat Ian tinh than... M&t khac, van dé tai
nguyén thién nhién va moi trudng chua dudc
gidi quyét thod dang, dién tich dat néng
nghiép bi 18y di khong hop ly. Nghién ciu
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nay sé cung cap cho chung ta tu liéu hiu
ich, gép phan giai quyét nhitng khé khan
trén.

Pé phuc vu muc dich nghién citu, tac gia
st dung anh vé tinh Landsat TM chup ngay
27/12/2001 va Landsat ETM+ chup ngay
4/11/2007 [2] v6i 7 kénh phd, két hop vai tu
liéu ban dé (Ban dé dia hinh 1:50.000, Ban
dé hién trang st dung dat 1:50.000 [4]...),
tai liéu vé dia ly tu nhién, sé liéu thédng ké st
dung déat..., va dac biét la can clr vao két
qua kiém tra thuc dia tai khu vuc thuc
nghiém.

3. Co sd ly thuyét

Phuong phap phan tich thanh phan chinh
(PCA) do Karl Pearson dé xuat nam 1901,
dudc (ing dung trong nhiéu linh vuc: kinh té-
xa hoi, vat ly... Béi véi cong nghé vién tham,
do anh vé tinh chup & cac kénh phd gan
nhau thudng cé su tuong quan rat én, tirc |a
théng tin bi triing 13p nhi€u nén (mng dung
PCA 1 hoan toan hop Iy. Thuc chat, PCA
cho phép chuyén d8i cac gia tri d6 xam cla
pixel vé mét hé quy chiéu vudng gbc mdi,
thuan Igi cho viéc luu trit théng tin va nang
cao d6 chinh xac [1].

Vé mat toan hoc, PCA 14 ky thuat chuyén
déi tuyén tinh gia tri dd xam cla pixel anh
tir khéng gian k chiéu vé khéng gian p chiéu
(k>p) dugc mé ta bdi phuang trinh:

Z;= ajXq + a,'2X2+ ik ayX,

Trong dé: k - sG kénh trén anh géc
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P - s6 kénh trén anh thanh phan chinh

X; - gia tri & xam cla pixel trén anh géc

z; - gia tri @6 xam cla pixel trén anh thanh
phan chinh
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Viét lai dudi dang ma tran: Z=AX (1)

Dé nhan anh thanh phan chinh can phai
giai hé phuong trinh trén tim cac hé s6 a
theo nhing diéu kién sau:

e =

2. Gia tri phuang sai clia Z; phai cuc dai

3. Cé4c dai lugng Z; va Z;,4 phai doc lap
tuyén tinh véi nhau
Qua trinh tinh toan dugdc thuc hién nhu sau:

- Tinh gia tri trung binh cla cac kénh anh

(2)

- Tinh hiép phuong sai gilta cac gia tri cla
pixel 3 kénh k va kénh 1:

Sieaty Sy

Z(BVik _ukXBVik —Au’k)

i=1

cov,, =
n—1

E: ky vong toan hoc
BV gia tri d6 xam pixel
- Lap ma tran hiép phuong sai gitra cac

gia tri cGa pixel & dit liéu anh méi:

Z=AZ A

(4)

Dé anh thanh phan chinh khéng tuong
quan thi 2 phai 1a ma tran chéo

Tim ma trén A trong phuong trinh (1) can
phai xac dinh vector riéng va cac gia tri riéng

cla Z thong qua viéc gidi phuong trinh:

Z —/'U} = trong d6 | - ma trén don vi

Két qua tao anh thanh phan chinh khéng
tuong quan c6 Z la ma tran chéo cla céac
gia tri riéng cla 2 -

2,,0...0

Cac gia tri riéng rat quan trong trong viéc
xac dinh théng tin chla trong timg thanh
phan. Téng cac gia tri riéng cho ta téng
phuang sai thé hién trong toan bd anh thanh
phan chinh. Phan tram théng tin chira trong
timg thanh phan chinh dudc xac dinh bdi ty
Ié phan trdm cta téng phuong sai va dudc
thé hién bdi cong thirc [5):

%PC,,=(Gia tri riéng A,)/T6ng gia tri riéng(5)
4. Két qua nghién ctu
a. Tao nh thanh phan chinh
(Xem bang 1, 2)

Sé liéu trén cho thay: cac kénh phé clia
anh géc ¢b su tuong quan rat |én:

Nam 2001: Kénh 1 va kénh 2 (90.9%),

- kénh 2 va kénh 3 (93.6%)...

Nam 2007: kénh 1 va kénh 2 (94.8%),
kénh 4 va kénh 5 (92.7%)...

Tlc la cac kénh nay sé khéng bd sung
thong tin cho nhau khi ta st dung dé té hop
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mau.

Thuc hién phép phan tich thanh phan
chinh, ta dudc anh méi hau nhu khéng cé
su tuong quan gitta cac kénh phé (xem bang
3, bdng 4 - Ma tran hiép phuong sai la ma
tran chéo). (Xem bang 5, hinh 1)

Bang 5 cho thdy: néu chi st dung ba
thanh phan dau tién dé t6 hop mau khi phan
loai anh da cung cdp dudc 97.8% (nAm
2001) va 97.5% (nam 2007) théng tin. Nhu
vay, ta da thuc hién chuyén déi anh géc 7
kénh vé anh thanh phan chinh chi cé 3 kénh
ma van dam bao luong théng tin khéng bi
thay ddi dang ké, tao anh chira théng tin ch
yéu dé& nhan biét hon so véi anh géc, viéc
luu trit théng tin cling thuan tién hon (tiét
kism bé nhd).

b. Phén loai dnh

Trén cd sd anh thanh phan chinh (t6 hop
mau PC1-PC2-PC3) nam 2001 va nam
2007, ta tién hanh phan loai da phd

(Xem hinh 2, 3)

banh gia d6 chinh xac két qua phan loai
trén anh thanh phan chinh (Xem bang 6, 7)

c. Xac dinh bién dong

Béang 8: Théng ké dién tich bién dong
gitta ndm 2001 va ndm 2007

 STT | Lépdditugng | Dién tich (km?) | Phan tram (%)
I ‘ Rimg thua 340 @ eigya
T - -112.29 -24.26
A e e Ty
4 Nuéc 2.69 0.58
Bl panero | 18402 liiagasy

Trong bang 8:

Céac gia tri mang dau (+) thé hién su gia
tang cla cac déi tugng. Vi du tir ndm 2001
dén nam 2007, dién tich khu dan cu ting
154.02km? (tang 33.29%).

Cac gia tri mang dau (-) thé hién su bién
mét (gidm) clha cac déi tuang. Vi du tir nam
2001 dén nam 2007, dién tich rimg thua
giam 3.40km? (giam 0.74%), dién tich dat
trong lta gidm 112.29km? (gidm 24.26%).

Bang 1: Ma trén tuong quan giita cac kénh phé ctia 4nh géc nam 2001

Correlation Band 1 Band 2 Band 3
Band 1 1 0.9092 0.8810
Band 2 0.9092 1 0.9362
Band 3 0.8810 0.9362 1
Band 4 0.0236 0.0670 0.0507
Band 5 0.4334 0.4491 0.5409
Band 6 0.1492 0.1831 0.2834
Band 7 0.5609 0.5647 0.6788

Band 4 Band 5 Band 6 Band 7
0.0236 0.4334 0.1492 0.5609
0.0670 0.4491 0.1831 0.5647
0.0507 0.5409 0.2834 0.6788
1 0.6700 0.2877 0.4723
0.6700 1 0.5637 0.9462
0.2877 0.5637 1 0.5772
0.4723 0.9462 0.5772 1

Béng 2: Ma tran tuong quan giita cac kénh phé ctia anh géc nam 2007

Correlation  Band 1 Band 2 Band 3 Band 4 Band5 Band6 Band7
Band 1 1 0.9481 0.43119 0.5852 0.5568 0.6027 0.5771
Band 2 0.9481 1 0.6250 0.4482 0.4412 0.4551 0.5471
Band 3 0.4311 0.6250 1 -0.0436  0.0263 -0.0602  0.2553
Band 4 0.5852 0.4482 -0.0436 1 0.9269 0.8956 0.2081
Band 5 0.5568 0.4412 0.0263 0.9269 1 0.9212 0.1998
Band 6 0.6027 0.4551 -0.0602 0.8956 0.9212 1 0.2510
Band 7 0.5771 0.5471 0.2553 0.2081 0.1998 0.2510 1
Band 8 0.5699 0.5403 0.2527 0.2059 - 0.1974 0.2478 0.9794
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Bang 3: Ma tran hiép phuong sai ctia anh thanh phan chinh nam 2001
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Béang 4: Ma trén hiép phuong sai cla @nh thanh phan chinh ndm 2007
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Bang 5: Phan tram théng tin chita trong tiing thanh phén chinh
Nam PC1 PC2 PC3 PC4 PC5 PC6 PC7

2001 0.797475 0.136615 0.043578 0.009949 0.006013 0.005098 0.001273
2007  0.762054 0.164811 0.04825 0.010277 0.006625 0.005852 0.002016

Hinh 1: Anh thanh phén chinh
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Hinh 2: Anh phan loai ndm 2001

a Pt - iRtk v, SR
| BUYUTEE Y

B N . L
- Dan cwe
Bang 6: D6 chinh xac két qua phan loai ndm 2001
L e i 7 odigialesan
Loai thuc vat Rimgi & i Mau | Nubc | Dancy 199
thua ISR e e hang |
Ring thua 97.70 | 0.00 1.17 5.62 17.92 35.30 |
LU tord e e iweh Doy g0 0108 94.76 9.57 | 2472 | 22.74 | 3235
Mau 024, | 1504 91,20 | 0,00 | 462 | (1013¢s]
INUDO o e o B el 510100 0.00 0:00.: 6315 | 000 | 1686 .
. Dan cu 151,98 0.00 2.05 6.52 54.72 15.36 |
Téng cot - 100 100 100 100 100 100 i
D6 tin cdy clia nha san xuat | 97.70 94.76 91.20 |, 63.15 | 54.72
Do tin cay oliangudistrdung 8573 | 7238 7494  100.00 | 90.30 |
Béng 7: Do chinh xac két qud phén loai nam 2007
% VA RloaT diaildodn B o
. 5 Riung , N E p 2 2 N
Loai thuc vat i Lua Mau Nudc | Dancu  Tong hang
Ringthva 8349 | 0 41690 10A il 110,42 1l osied
Lua 0.16 | 90.91 0B ile 0 8.29 24.61
Mau 10.32 93:55::; 1.83 11.43
(Nude v - il i e 0 200y 4100 200 1086
Dan cu 6.03 9.09 1.76 0 79.77 24.46
Tdng cot ; 1000 1 100 B 100 100 | 100
Dotincayclianhasanxuat 8349 | 9091 = 9355 = 100 TG
Do tin cay clia ngudi st dung 89.68 | 91.27 68.16 100 82.63 ;|
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Do dae - Ban dé va ede nganh lién quan

Hinh 4: Biéu d6 bién dong

Dién tich (km2)

Ring Lida Mau Nu6c Déncu
thua

Hinh 5: Bén do bién dong

B NuooMau B mau-Déncy
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ma g bién ddng

TU két qua bién déng cac 16p ddi tugng
giai doan 2001 - 2007 (bang 8) ta thay: dién
tich d4t néng nghiép bi thu hep 151km?, vén
dat nay bi |8y bdi cac du an: Dy an khu
Cdng nghé théng tin Bac Ninh vdi téng dién
tich 50ha (khdi cong xay dung nam 2004)
Khu d6 thi dich vu sén golf Van Trung Béc
Giang,... Nhu vay, trung binh moi nam dién
tich dat nong nghlep bi thu hep 25km?2. Dién
hinh tai x4 Dai Déng - Tién Du - Bac Ninh,
dién tich dat néng nghiép bi thu héi chiém
70.08% da lam cho binh quén luong
thuc/ngusi giam tir 449kg xuéng con 96.4kg.

d. Panh gia do chinh xac phuong phap
PCA

Dé phuc vu viéc khao sat do chinh xac
phuong phap PCA trén anh vé tinh da phd
Landsat, tac gid so sanh do chinh xac két
qua phan loai trén anh thanh phan chinh vdi
két qua phan loai trén anh géc (bang 9)

Béang 9: Banh gia dé chinh xac

Anh goc PCA
{2001 | 79.32% @ 83.50%

| Do chinh xac toancuc T | 1 ;

‘ | 2007 81.90% | 87.01%

| Do chinh xdc phan loai | 2001 | 68.05% @ 75.93%

| chotoananhvatinhK | 2007 | 70.12% @ 83.08%

o "b'cj; 'éhinh xac | Nzm

5. Két luan

Qua ké&t qua nghién c(tu, chung ta thay
uu diém cla ky thuat PCA nhu sau:

- Nén ndi dung théng tin ctia dit liéu anh
c6 nhiéu kénh phé sang anh chi c6 3 kénh
(tr 7 kénh trd thanh 3 kénh), tao diéu kién
thuan Igi cho viéc luu trlr va giai doan anh
(hién anh t6 hgp mau ba kénh phd Ung Vi
ba mau co ban PC1-PC2-PC3).

- Thuc hién phén loai trén anh thanh
phan chinh (khéng c6 nhiéu va tuong quan
gilra cac bién) gilp nang cao dang ké do
chinh xac so véi viéc st dung anh géc (bang
9).

- Mac du chi st dung anh vé tinh c6 dé
phan giai trung binh (Landsat) nhung bang
phu’dng phap phan tich thanh phéan chinh,
tac gid da xac dinh dugc bién dong dat néng
nghiép khu vuc Dong bang séng Héng Vi
d6 chinh xac cao. Diéu d6 cho thay hiéu qua
kinh té cling nhu su phu hgp cla phuong
phap dugc sir dung dé nghién clu. Day sé
la cong cu hu’u ich dé cac nha quan ly giam
sat dugc nguon tai nguyén quy gia-dat nong
nghiép, tir d6 c6 chinh sach sir dung dat hOp
ly, dm bao van dé an ninh luong thuc quéc
gia.O
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UNG DUNG GIS TRONG CONG TAC.....
(Tiép theo trang 46)

Summary

APPLICATION OF GIS IN ASSIGNING STATE-REGULATED PRICES TO LAND
PARCELS

Ass. Prof. Dr. Tran Trong Duc
Department of Geomatics Engineering
Hochiminh city University of Technology

Land pricing is a routine yet important task in the state management of land parcels.
Price of land parcels is the basis to determine land use tax and any other financial obliga-
tions concerning land use. Land prices are separately regulated for urban and rural regions.
Then in each region, land prices are set specifically for each main street. At each main
street, prices are set for four different position categories. Land position is determined
based on the distance from a land parcel to the main street that the land parcel belongs to.
In current practice, there are two methods to determine such a distance. One calculates the
distance by accumulating walking distances along actual roads to access a particular land
parcel from the main street. The other method uses the shortest distance from the land par-
cel to its main street. In each province or city the number of land parcels to be priced is
huge therefore it is a terribly time consuming task if its administrative staffs have to manu-
ally measure distances, categorize position of land parcels, and assign prices accordingly.
In addition, manually assigning position category to each land parcel is prone to produce
error. Aiming to reduce these burdens for government staffs, a computational model is
designed to determine position category of each land parcel based on its spatial relation-
ship with the road and alley allowing access to the parcel. The model is built based on a
selected combination of fundamental spatial analysis in GIS including intersection, buffer-
ing, distance measuring... Steps in the model are converted into functions in a software
developed based on ArcGIS Engine and programming languages. The model is tested
using information on land parcels of Long Thanh District, Dong Nai Province of Viet Nam.
The experiment results demonstrate the model’s effectiveness and efficiency in quickly and
accurately pricing parcels at the test site.O
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