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NGHIEN CUU SU DUNG CAC GIA TRI DI THUONG
BOUGUER TREN CAC PIEM TRONG LUC CHI TIET O
KHU VUC RUNG NUI VIET NAM DPE GIAI QUYET BAI TOAN
NOI SUY TRONG QUA TRINH XAY DUNG CO SO DU LIEU
DI THUONG TRONG LUC QUOC GIA

HA MINH HOA
Vién Khoa hoc Po dac va Ban dé

Tom tit:

Khi tinh dén lanh th Viet Nam voi 3/4 dién tich la khu vuc rieng nui cao, bai bdo khoa hoc nay
da danh gia anh huong cia dg cong bé mdt trdi dat dén s hdp dan cia tam Bouguer. Céc két qua
nghién ciru cho thay tai cdc khu vue rimg niii cao thudc lanh thé Viét Nam, dé cong cia bé mat trdi
ddt lam thay doi gia toc cia hee hdp dan ciia tam Bouguer ¢ mirc tir 1 — 1,52 mGal. Do d6 véi muc
dich xac dinh cac gid tri di thuwong Bouguer do chinh xdc cao tai cdc khu viec rieng nui cao, chung
ta phdi tinh todn cdc gid tri gia toc liec hdp dan BB (Bullard B) va sir dung chiing dé hiéu chinh cdc
gid tri di thuong Bouguer dirgc tinh todn theo cdc tam phdng Bouguer trén cac diém trong luc.

1. Pit van dé

Viéc giai quyét bai toan ndi suy cac gia tri di thuong trong luc tir cac diém trong luc chi tiét vao
céc diém giao (cac dinh) ciia cac 6 chuan 1a mot trong nhfrng ndi dung quan trong nhat ciia cong tac
xay dung co so dit lidu (CSDL) di thuong trong luc qudc gla Sau khi loai bé tir di thuong trong luc
Faye sy hap dan cua khdi lugng vat chat dia hinh nim giita diém trong luc P va mit
quasigeoid/geoid, chiing ta nhan dugc di thuong Bouguer. Do céc gia tri di thuong Bouguer trén cac
diém trong lyc chi tiét thay doi twong dbi dong déu, nén chung duoc sir dung rong rai dé giai quyét
bai toan ndi suy néu trén (Simberov B.P., 1975; Ogorodova L.P., Simberov B.P., luzephovich A.P.,
1978; Lyszkowics A., 2010; Szelachowska M., Krynsky J., 2015. GDQM-PL13; Pinéon D.A., K.
Zang, S. Wu, and S.R. Cimbaro, 2017). Trong thuc té cac gia tri di thuong Bouguer trong mét khu
vuc tinh todn c6 thé duge mo hinh hoa béi ham xu thé 1a da thitc bac nhat (xem trong céc tai liéu
Ha Minh Hoa, 2018; Ha Minh Hoa, Pang Xuan Thuy, Nguyén buc Manh va nnk, 2018). biéu nay
rat thuan tién cho viéc xay dung ham hiép phuong sai cta cac gia tri di thuong Bouguer phuc vu
viéc giai quyét bai toan ndi suy cac gia tri di thuong trong luc tir cac diém trong luc chi tiét vao cac
diém giao (cac dinh) cia cac 6 chuan cia CSDL di thudng trong luc qudc gia theo cac phuong phap
collocation hodc kriging tong quat.

Viéc str dung cac gia tri di thuong Bouguer trén cac diém trong luc chi tiét dé giai quyét bai toan
néu trén trong qua trinh xay dung CSDL di thuong trong luc RTM quéc gia 0 Viét Nam da duogc
nghién ctru va trinh bay chi tiét trong cac tai liu (Ha Minh Hoa, 2018; Ha Minh Hoa, Pang Xuan
Thity, Nguyén Dtrc Manh va nnk, 2018).

Theo y nghia thong thudng, dé tinh toan gid tri di thuong Bouguer trén diém trong luc P, ching
ta x4c dinh sb hiéu chinh Bouguer vao gia tri di thuong Faye dua trén viéc tinh toan gia tde luc hép
dan cua tim Bouguer 27.Go:Hp, & day G - hang s6 hap dan cia Newton, =0, =2,67 gr/cnt’ -
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mat do vat chat dia hinh cta 16p VO trai dat khi diém P nam trén dat lién voi d6 cao chuan # p=H">0
hodc 0 =0, -0 =164 gr/ em® _ mat do vat chit nuée bién da duoc 1ip day khéi lugng vt ehét
dia hinh trén dat hen voi bé day bang do sdu Hp < 0 khi diém trong luc P nam trén mat bién véi luu
y o, =103 gr/ em® 13 mat do vat chat nude bién. Khi d6 s hiéu chinh Bouguer dugc xac dinh
theo cong thuc  dgp =—27.G.o.Hp=-0,1119Hp. Trong truong hop nay, di thuong Bouguer tai
diém trong luc P duoc xac dinh theo cong thirc:

AgB=AgF+6gB’ (1)

¢ day Agp - di thuong Faye.

Tuy nhién cong thirc (1) chi 1a cong thirc tinh gid tri di thuong Bouguer dua trén tim nam ngang,
phéng Bouguer vdi ban kinh a dai vé han. Trong thuc té, d6i véi cac diém trong luc ¢ cac khu vuc
rung nii cao vdi do cao dia hinh 16n, véoi muc dich tinh todn chinh xac cac gia tri di thuong Bouguer
trén cac diém trong luc phuc vu viéc gidi quyét bai toan ndi suy di thuong trong luc, chiing ta phai
tinh dén d6 cong ctia bé mit trai dat. D6i v6i lanh tho Viét Nam voi 3/4 dién tich dét lién 1a cac khu
vuc rung nui, viéc tinh todn céc gia tri di thuong Bouguer trén cac diém trong luc voi do chinh xac
cao trén cac khu vuc rimg nii 1a van dé rat quan trong trong qua trinh xay dung CSDL di thuong
trong luc qudc gia. Khi tinh dén d6 cong cta bé mat trai dat, tam phang Bouguer s& dugc thay thé
bang chom cau (spherical cap) md hinh hoa mat geoid/quasigeoid véi ban kinh cau bang ban kinh
trung binh ctia Trai dat R, = 6371 km.

Muc dich cta bai toan khoa hoc nay la khao sat cac @6 chénh gitra cac gia tri di thuong Bouguer
dugc tinh dya trén tim phang Bouguer va cac gia tri di thuong Bouguer duoc tinh dya trén chom
ciu trén cac khu vuc rimg nui cao va dé xuat phuwong phap tinh toan cac gia tri di thuong Bouguer
trén cac diém trong luc voi do chinh xac cao trén cac khu vuc ring nti ¢ Viét Nam.

2. Giai quyét van dé

Trong tai liéu (Hammer S., 1939) d dé xuét paletka d¢ tinh toan s6 hiéu chinh Faye dua trén ban
dd dia hinh v6i ban kinh ké tir diém trong lyc P 1a 21,994 km (thyc té sur dung hién nay la 22 km).
Trong ban kinh nay ciia ving gan, s4 hiéu chinh Faye khong bi anh huong ctia do cong bé mit trai
dat. Viec Hammer S. dé xuét tinh dén ban kinh 22 km 14 do két hop tinh di thuong trong lyc Faye
v6i di thudng Bouguer theo tim phing Bouguer, theo d6 tir 22 km trg di anh hudng cua dé cong cua
Trai d4t s& anh huong dén gid tri di thuong Bouguer duoc xac dinh theo tAm phang Bouguer.

Trong thyc té tinh toan cac gi tri di thuong Bouguer, do mat geoid/quasigeoid dugc xap xi nhu
mit cau mo hinh héa bé mit trai dat, nén chung ta phai tinh dén anh huong ciia do cong ctia bé mit
trai dat dén cac gia tri di thuong Bouguer. Tir Hinh 1 chung ta thdy rang viéc thay thé tim phing
niam ngang Bouguer bang chom cau 1a mé hinh hoa ctia mot phan mat geoid/quasigeoid thuc chat 1a
su loai bo su hap dan ctia phan tim phang Bouguer bj cit cut (phan gach dung) va bo sung su hap
dan cua phan nam glua mat dudi cta tim Bouguer va chom cau. Bullard E.C. trong tai liéu (Bullard,
E.C., 1936) da goi so hi¢u chinh &z =—27.G.o.Hp=-0,1119.Hp. do sy hap dan cta tAm Bouguer
1a “Bullard A”, s6 hiéu chinh do do cong ctia Trai dat khi quy chiéu tim Bouguer vé6i ban kinh a =
166,735 km thanh chom cau (spherical cap) ban kinh R = 6371 km véi cing do day 1a “Bullard B”,
con s6 hiéu chinh Faye 1a “Bullard C”.

Sy anh hudng ctia d6 cong ctia bé mit trai dt dén sy hap dan cta tim phing nam ngang Bouguer
phu thudc vao do cao Hp cua diém trong luc P ¢ khu vuc rig nui. Theo céc tai liéu (Simberov B.P.,
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1975; LaFehr, T.R., 1991; Nowell D.A.G, 1999; Hinze, W.J., C. Aiken, J. Brozena, B. Coakley, D
Dater, 2005: Dong Ha Lee and Tri Dev Acharya, 2017), doan chom cau nam ngay du6i tim Bouguer
ban kinh v6 han (xem trén Hinh 1) trong pham vi ban kinh 166,735 km (1°5) chu yéu c6 cac d6 cao
nho6 hon 4150 m ludn hdp dan diém trong luc P véi gia tdc luc hip dan BB (Bullard B) va 1am ting
gia tde luc trong truong tai diém nay, thém vao dé gia tri cuc dai + 1,5 mGal cta gia tde luc trong
truong dat dugc ¢ do cao 2100 m. Khi do cao cua diém trong luc cang tang, gia tde luc trong truong
bét ddu giam dan va d6 chénh giira gia toc Iyc hap din cua tam Bouguer va gia toc luc hip dan cua
chom cau sé béng 0 tai d0 cao 4150 m. Khi tiép tuc tang do cao cua diém trong luc, gia tde luc hép
din BB ctia chom cau s& tiép tuc giam dan va dat gia tri cuc tiéu - 1,5 mgal & do cao 5000 m. Phan
cit cut clia tAm Bouguer tai ban kinh 166,735 km chu yéu c6 cac do cao 16n hon 4150 m. Nhu vay,
mic di vé mit 1y thuyét tim Bouguer c6 ban kinh v han, nhung thuc té chung ta chi tinh toan voi
tam Bouguer dén ban kinh a = 166,735 km

Tam Bouguer ban kinh vo han
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Hinh 1: Tam Bouguer va bé mdt cong cua Trdi ddt

Trong thuc té & khu vuc vung nui, khi tinh s6 hiéu chinh F aye ban kinh thuong duogc chon khong
nhé hon 166,7 km va thuong dugc nhan béng 200 km. Quy dinh nay duoc xay dung xuat phat tir
thue té 1a dé dam bao xay dung duoc tim phing nim ngang Bouguer, ching ta phal loai bd khong
chi sy hap dan cua khoi luong vt chat dia hinh 16i 16m trén mat vat 1y trai dat dén cac gla tri di
thuong khong khi tu do dé nhan dwoc cac gié tri di thuong Faye do tac dong cua cac song ngan cua
mat geoid, ma con phai loai bo sy hap dan cua khéi lugng vat chét dia hinh con du dén cac gia tri
di thudng Faye do tac dong ciia cic song trung cua mit geoid. Vi 1y do nay, khi tinh toan s6 hiéu
chinh Faye trén diém trong luc P ¢ khu vyc rung ntii cao, chiung ta sit dung mo6 hinh s d6 cao do
phan giai cao 3”x3” trong ving gan 22 km va mé hinh s6 do cao d6 phén giai trung binh 5°x5’ trong
pham vi tir 22 km dén 200 km (Forsberg, R. and C.C. Tsherning, 1981; Forsberg R., 1984; Forsberg
R., 1994; Lemoine F.G., Kenyon S.C., Factor J.K., Trimmer R.G., Pavlis N.K., et al, 1998; Pinon,
D.A., K. Zang, S. Wu, and S.R. Cimbaro, 2017). Quy trinh tinh toan cac s6 hiéu chinh Faye néu trén
da dugc trinh bay chi tiét trong cac tai li€u (Ha Minh Hoa, 2018; Ha Minh Hoa, Pang Xuan Thuy,
Nguyén Pirc Manh va nnk, 2018).

Nhu véy, khi tinh dén d6 cong ctia bé mat trai dat thay cho cong thuc (1) di thudng Bouguer dugc
tinh toan theo cong thurc sau:

Agp =Agyp +0gp — BB, (2)
& day BB - gia toc luc hap dan bi loai bo khi chuyén tim Bouguer thanh chom cau (Bullard B).
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Theo cac tai li¢u (Whitman W.W., 1991; Dong Ha Lee and Tri Dev Acharya, 2017), gia tde luc
hap dan BB (don vi mGal) trén dat lién duoc tinh toan theo cong thirc:

(3)
va trén bién:

BB=27Glo,, - ole(§+ % + n], H <0,

& day H - do cao (trén dat lidn) hodc do sau (trén bién) tai diém trong luc P; o, =2,67 griem’ -

Y ST ST = 3 A 4R f 1R ae A ‘e
mat do 16p vé trai dat trén dat lién; Cw = 103 gr/em” _ mat d6 nudce bién; mot nira gbc & tam trai
L : 166,735 s 1 . , o 4k
dat cua mat Bullard B bang €= Eaﬂ- T =0,02617093078 rad v&i ban kinh trung binh cua Trai dat

Ry = 6371 km, a = 166,735 km - ban kinh cia mit Bullard B; 7= Ro+ H

Theo cac tai liu (Cogbill A.H., 1979; Nowell D.A.G., 1999), khi trén dat lién nhan
0., =267 gricm’ béan kinh trung binh ciia Trai dit Ry = 6371 km, gia tbc luc hip ddn BB (don vi

mGal) trén dit lién dugc tinh toan theo cong thic:
BB=A.H-B.H*+ CH*+ D.H @)
o0 day A=1,464139.10° ; B =3,533047.107 ; C = 1,002709.10"° ; D = 3,002407.10"*

Theo tai li¢u (LaFehr T.R., 1991), gia tde luc h:?ip dan BB (don vi mGal) dugc tinh toan theo
cong thuc:
BB =27.G.oc(u.H - A.R), 5)

& day H - do cao (hodc do sdu) cua diém trong lyc P so véi mét bién trung binh; R = R + H;
1, H , .
p=31 70 = R,+H bankinh trung binh cta Trai dat Ry = 6371 km; mot nira géc ¢ tam trai dat
: 166,735 . .
cta mat Bullard B bang 6= % = -ﬁh =0,02617093078 rad (1°,5) vdi ban kinh trung binh cta Trai
dat Ry =6371 km, a = 166,735 km - ban kinh ctia mit Bullard B;

L. . LI T, I
A=—ild+df +& N f =8F +8] ~+pamin ——
3 I TR
. R ) - . P Lyl
F="0 F=uusl d=3oos f-L F=um” & J'.‘=—-!’:.|.'|.|.~i'|‘:'.:iu|—+-1.:iu|‘::
R 2 2
. (@
mo 3sinTdcosdh o 2osinc o osinTo

Trong cong thirc (5), trén datlién: o= o khi H>0,
er

con trén mat bién: g =g, -0, khi H<O0,

& ddy 6, =2,67 gr/em® - mat do 16p vo trai dat trén dat lién, o, =1,03 gr/em’® - mat do nudc
bién, H - d¢ cao (hoac d¢ sau) tai diém trong luc P.

Nhu vay, ngoai ban kinh a = 166,735 km, khi tinh anh huéng cua d6 cong cua bé mit trai dt dén
Bullard B tham s0 quan trong 1a d¢ cao (hodc do sau) H tai di€m trong luc P.

Khu vyc rimg nii & Viét Nam trai dai tir Tay Bac qua day Truong Son dén Bac Tay Nguyén

v6i nhiéu dinh nui cao tir 2 dén trén 3 km. Két hop voi viée danh gia cac cong thuc (3), (4), (5) dé
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tinh toan gia téc lyc hip dan BB, chung ta s& danh gia sy bién thién cua cac gia tri di thuong
Bouguer dugc xac dinh theo cong thire (2). Cac két qua tinh toan duoc trinh bay trong Bang 1.

Béang 1
STT diém | Céctoaddtric | Do cao chuin | Cac danh gia gia toc hye hap dan BB (don vi
diaBval (m) m@Gal) theo céc cong thire
0 > B) @ B

1 20 53 03,000 746.342 0.896 0.896 0.896
103 37 20.447

2 20 50 14990 862.651 1.000 1.000 1.001
103 39 31.067

3 14 58 50244 2112.600 1,518 1.517 1.519
107 53 02,286

4 12 05 09,285 2119.269 1,518 1.517 1.519
108 39 58.761

5 19 11 51.852 2210,029 1.512 1.511 1.513
104 06 44.619

6 15 03 14244 2287.213 1.502 1.502 1.504
107 52 17.286

7 22 30 13,500 2803.010 1.331 1.330 1.333
103 34 58.500

8 21 34 22,500 2820,240 1.322 1.322 1.324
104 17 46.500

9 20 17 52,000 3143.000 1.116 1,115 1,118
103 47 11,000
Phansipan

Qua két qua tinh toan kiém tra dugc trinh bély trong Béng 1, chiing ta thiy rang trong thyc té cac
cong thtrc (3), (4) (5) cho phep tinh toan gia toc lyc hap ddn BB vé6i do chmh xac nhu nhau. Ngoai
ra, gi4 tri 16n nhat cua gia toc luc hip dan BB dat mirc 1,52 mGal trén mét s6 khu vuc rimg nti cao
trén lanh thd Viét Nam.

Do d6 véi muc dich tinh toan cac gia tri di thuong Bouguer d¢ chinh xac cao trén cac diém trong
luc tdugce bo tri tai cadc khu vuc ring nti cao thudc 1anh tho Viét Nam, chung ta phai st dung cong
thtrc (2), thém vao d6 gia toc luc hap dan BB duoc xac dinh theo mot trong cac cong thire (3) hodc
(4) hoac (5).

3. Két luan

Cac két qua nghién clru trong bai bao khoa hoc nay cho thdy rang tai mot sé khu vyc rimg nii
cao thudc lanh thd Viét Nam, gia tri lon nhat cua gia tc luc hép dan BB dat muc 1,52 mGal va la
gié tri rat dang ké. Do d6 v6i muc dich nang cao d6 chinh xac ctia céc gia tri di thuong Bouguer tai
cac diém trong luc dugc b6 tri trén cac khu vuc ring nii cao, chung ta phai sir dung cong thirc (2)
khi tinh dén tic dong clia do cong clia bé mit trai dat dén tam Bouguer. Ngoai ra, gia toc lyc hap
dan BB c6 thé duoc xac dinh theo mot trong cac cong thic (3) hodc (4) hodc (5).Q
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Summary

Research using Bouguer gravity anomalies at detailed gravimetric points in mountainous
regions of Vietnam for solving interpolation task in process of construction of a database of
national gravity anomalies

Ha Minh Hoa - Vietnam Institute of Geodesy and Cartography

On an account of a high mountainous regions occupying 3/4 area of territory of Vietnam, this
scientific article carried out an assessment of influence of the Earth’s curvature to attraction of the
Bouguer plate. Research results showed that in the high mountainous regions of territory of Vietnam,
the Earth’s curvature leads to changes of an accelerations of attraction force of the Bouguer plate at
level of 1 — 1,52 mGal. So with purpose of determination of highly accurate Bouguer gravity anom-
alies in the high mountainous regions, we must calculate the accelerations of attraction force BB
(Bullard B) and use them for correction of Bouguer anomalies determined by Bouguer plates at the
gravimetric points.Q

6 TAP CHi KHOA HOC PO DAC VA BAN PO SO 39-3/2019



Nghién citu

UGC TINH ANH HUONG CUA QUY HOACH SU DUNG PAT
TREN GIA TRI PAT, THU NGHIEM CHO KHU VUC PAT O
TREN PIA BAN TINH QUANG NINH

NGUYEN PHI SON, NGUYEN THANH THUY, NGUYEN THI THANH HUONG
Vién Khoa hoc Po dac va Ban do

Tom tit:

Bai bdo dé cdp dén phu"ong phdp thanh ldp ban do gid tri dat dwa trén Iy thuyet Hedomc va cong
nghé GIS, tir d6 c6 thé du bdo dwoc s bién dong cia gid tri dat khi thay déi cac yéu to anh hirong.
Quy hoach sir dung dat la mot trong cdc yéu té hinh thanh gid tri dat trong twong lai. Viéc di bdo
dwegre tac dong ciia quy hoach sir dung dat dén xu thé bién dong gid tri dat la can thiét, phwong phdp
xdc dinh gida tri dat dwa trén ky thudt may tinh va GIS cé thé gidi quyét dwoc vin dé nay. Trong bai
bao da thuc nghiém cho khu viec dat & trén dia ban tinh Quang Ninh.

1. Co sé tiép cin xay dung vung gia tri dat
1.1. Gid tri dit ¢ Viét Nam

Dit dai 1a tai san, hang héa dac biét. Trong
qua trinh str dung vé co ban khong bi hao mon,
ma nhiéu truong hop qua st dung gia trj cia dat
lai tang lén. Gia tri dat duoc gidi thich duoi
nhiéu quan diém, nhung quan diém dat dai 13 tai
san, 1a hang hoa da tao co so tiép can trong dinh
gia dat. Pat ¢ 1a mot loai hang héa duoc trao doi
va mua ban phd bién trén thi truong. Hang hoa
¢0 hai thudc tinh la gia tri st dung va gia tri. Gia
tri str dung cua hang hoa duoc hiéu 1a cong dung
ctiia hang héa thoa man nhu cau nao d6 cua con
nguoi. Gia tri cua hang hoéa la lvong lao dong xa
hoi cta ngudi san xuat hang hoa két tinh trong
hang hoa. Vay, xét dudi goc d6 hang hoa, céac
yéu t6 nao 1am cho dit dai co gia tri?. D6 chinh
13 tat ca cac tinh cht ty nhién vén co (vi tri, chat
luong) két hop véi cac tac dong cia con ngudi
nham cai tao va s dung da tao ra gia tri khac
nhau cua mdi vi tri dat. Hoang Hiru Phé va
Patrick Wakely (2000) di coi cac tinh chét va tac
dong d6 chinh 1a vi thé va chat lugng cua dat.
Theo A. Myrick Freeman (2003) c6 hai tiép can
chinh trong viéc do luong gia tri kinh té cta bat
dong san 1a Ly thuyét To kinh té (Theory of
Rents) va Ly thuyét Huong thu (Hedonic theo-
ry). Ly thuyét Hedonic cho rang gia tri hay gia

tri st dung duoc xac dinh thong qua viéc phan
tich cac thudc tinh va lugng hoa thudc tinh cia
dat dai. Tir cac ly thuyét va quan diém trén,
chung ta c6 thé udc tinh duoc gid tri cla tai san
— hang hoa “dit dai” thong qua quy luit cua
chudi s liéu thong ké nham hinh thanh ham toan
hoc vé gia tri dat, tir d6 két hop voi cac tng dung
clia cong nghé GIS trong phén tich khong gian,
dinh luong thude tinh dé hoan chinh quy trinh
dinh lugng hoa gia tri dét va biéu dién bang mo
hinh ban d6 (Alicia E. Porcar Lahoz, 2007).

Mdi don vi dit dai phan bd trén lanh thd déu
¢6 thudc tinh ndi tai khac nhau va chiu tac dong
khong gidng nhau boi cac yéu td bén ngoai, ké
ca cung muc dich st dung. Tuy nhién, khi xem
xét gia tri bang tién té trong mot khoang gia nhat
dinh tai mot thoi diém nhét dinh ching ta s&
nhan duoc mot sd thira dat co tinh chat tuong
dong nhau va d6 1a tién d& cho hinh thanh ving
gid tri dt. Xay dung ving gia tri dit 1a qua trinh
danh gia muc do tiém nang cua mot vi tri, dinh
luong hoa vi thé va chat luongciia dat dai thong
qua don vi tién té tai mot thoi diém chinh 1a gia
dat giao dich binh thuong. Mbi thira dat hay don
vi dat déu c6 mot gia tri nhit dinh, gia tri thira
dat khong thay d6i néu nhu cac yéu té hinh thanh
nén gia tri thira dat khong thay d6i /[Mehmet
Topcu. 2009, Vevin S. Ardiwijaya. 2006].
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Tuy nhién, khi xét td1 cac thudc tinh ca biét
(hudng, dién tich, hinh dang thtra, mat tién, ty 1€
rong/dai, sb luong canh thtwra...) cia mdi thua
dat, thi cac thura dat nam trong mot ving gia tri
s& c6 gia tri khac nhau. Xuat phat tir luan diém
trén, khai niém “gid tri danh nghia” dugc hiéu 1a
gia tri ctua khu vuc dat khong tinh dén cac yéu t6
c4 biét cua thira dat riéng 1é. Gia tri danh nghia
ton tai khach quan va ving gié tri dat thi gan lién
v6i khai niém “gia tri danh nghza vung gié tri
dét chi duoc xay dung trén nén tang cua g1a tri
danh nghia chir khong phai 1a gia thuc té cua
thira khi mua béan, chuyén nhuong /[Nguyén Phi
Son. 2015]. Trong nghién ctru cua bai bao nay,
viing gid tri dat s& dugc hiéu 1a ving gid tri dat
danh nghia.

Vung gia tri dat 1a khai niém thudc pham tra
kinh té dat, dd dugc nhiéu nudc trén thé gisi
nghién clru va tng dung trong cac bai toan lién
quan dén quy hoach, danh gi4 tiém ning khu
vuc, du bao kinh t& va dinh gia dat, dic biét 1a
yéu t6 hd tro cho cac quy hoach kinh té& xi hoi
khac. Tuy thude vao ché do sir dung dat dai cua
mdi qudc gia ma phuong phap hinh thanh ving
gia tri cling khac nhau. O Viét Nam, khai niém
ving gié tri da duoc dé cap dén trong nhirng nim
gan day, mot s6 nghién ciru vé 1y thuyét, cach
tiép can va dua ra nhitng quan diém 1am sang to
khai niém gia tri dat, dac biét gia tri dat duoc
hiéu 1a gi4 tri quyén st dung dat. Trong kinh té
dat, ving gia tri c6 vai tro quan trong trong dmh
huéng cac bai toan kinh té, giai quyet cac moi
quan hé co ban trong dinh gia bat dong san va
diéu quan trong d6 1a tao nén tang cho viéc dinh
gia dat hang loat.

1.2. Lwa chon Iy thuyét hwéng thu
(Hedonic) la co s¢ hinh thanh vang gid tri dat

Theo Triplett (1986) khung 1y thuyét vé
“huong thy” bao gdém 1y thuyét chung vé
Hedonic (Hedonictheory) va m6 hinh gla hudng
thu (Hedonic price Model) duoc phat trién va st
dung trong nghién ctru chi s6 vé gia ca thi truong
[Haripriva Gundimeda. 2000]. Trong kinh té
hoc, hdi quy huong thu hay 1y thuyét nhu cau
huong thy 13 mot phuong phép wu tién dé xuat

khi wéc doan nhu cau hodc gia tri cua hang hoa.
Viéc phén tich cac yéu té anh huong duogc thuc
hién theo timg thanh phan, tir 46 xay dung mo
hinh Iugng hoa tac dong cua chung t6i viéc hinh
thanh gia tri hang hoéa, tai san. M6 hinh huong
thu di kém voi thuat giai hdi quy duoc sir dung
pho bién dé phan phan tich twong quan gitta cac
thanh ph?m, dac diém cua doi tuong duoc dinh
gia voi gia tri cia n6. Mac du, nhiéu mo6 hinh
tong quat, nhung mo hinh két hop “Hedonic
Regresion” 1a mé hinh hiéu qua nhat trong tao
lap ham gia tri [Haripriva Gundimeda. 2005,
Marko Kryvobokov 2006]. Cac mo6 hinh hudng
thu ¢ thé khong tuyén tinh, cac bién twong quan
va ham phu thudc c6 thé tuan theo mot quy luat
gan ding nao d6 ma bt budc chung ta phai tim
cac thuat giai tdi wu nhat dé xap xi hoa quan hé
nay. Gia tri cua hang hoa thay doi 1a do anh
huoéng cua viée diéu chinh chat luong tac dong
hay su thay thé cac thudc tinh tac dong, lam cho
gia tri hang héa thay ddi. Hang hoa “dat dai”
cling ndm trong co ché d6. Nguoi mua sin sang
tra gia cao hon cho cdc tai san c6 méi trudng tot,
vi tri tot va kha nang sinh loi cao. Phuong trinh
hdi quy hudng thu duoc sir dung dé xac dinh méi
quan hé gitra cac thudc tinh (hoac tap hop céc
thudc tinh) riéng biét voi gia wdc tinh gia cia tai
san d6 trén thi trudng. Ban chat cua viéc ap dung
phuong phap xtr 1y hdi quy huéng thu cho hang
hoa dat dai 1a xac 1ap quy luat (ham gia tri) thong
qua chudi sb liéu théng ké nhan duoc tu cac thira
dat da c6 giao dich theo diing ban chit thi truong
[Vevin S. Ardiwijaya. 2006].

Viéc lya chon, dinh lugng va khong gian hoa
cac yéu to tac dong t6i gia tri dét 1a tién dé cho
viéc sir dung GIS phén tich méi trong quan giira
cac yéu t6 hinh thanh va gi tri dt. Nhiéu tac gia
Charles A. Calhoun. 2010, Chin Chui Vui. 2006,
Abdul Hamid. 2008, Alicia E. Porcar Laho:z.
2007, khi nghién ctru cac ing dung cua 1y thuyét
hudng thu trong dinh lugng gia tri dét d3 chi ra,
gi4 tri cuia thira dat chi phdi mot cach c6 quy luat
boi cac dic diém von ¢6 ma né nhu: cac yéu td
riéng cua thira dat (s 5 Sy S3...), cac yéu to tu
nhién - moi truong (n,, n,, n3...), cac yéu td kinh
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té - xa hdi (e}, ey, e;...), cac yéu td vé phap ly

(I, 1, I3 ..
dat phai dugc hinh thanh dya trén khai niém “gia
tri danh nghia”, vi vay gia tri cla dat (V) duoc
dinh luong thong qua ham (1):

V=1Ff(n;, ny n;, .. e. 1y I

I3 .1, )

Khi thuc hién quy hoach, dong nghia véi viéc

céc bién nj, e;, l; thay d6i va tuong tng lam cho

V thay doi, day la co sé cho viéc du bao gia tri
dat (V) tai mot thoi diém trong tuong lai theo 10
trinh cua ké hoach st dung dat hang nam.

.). Nhu phan tich ¢ trén, vung gia tri

l’lj,’ 61, 62, 63,

Ham gié tri dat “f” duoc thiét 1ap tir thuat giai
hoi quy, dua trén bd s6 liéu mau 1a thong tin vé
thira dat c6 giao dich mua ban, chuyén nhuong,
dau gia QSDD D6i v6i Vit Nam thong tin
chinh xac Ve cac giao dich mua ban, chuyén
nhuong 1a rat kho thu thap, vi vay gia dat tin cay
nhit 1a thong qua dau gia quyén st dung dat
thanh cong tai dia phu:ong Thong thuong cac
thira dat dau gia déu co kich thude tiéu chuin
khoang 100m? (rong Sm va dai 20m), nhu vay s&
khong c6 yéu tb ca biét, gia “déu gia” s& duoc sir
dung nhu 1a “gia tri danh nghia” cua thira dit tai
thoi diém nghién ctru.

Giéi han ciia nghién ciru nay chi tinh dén anh
huéng ctia cac yéu to quy hoach ha ting k¥ thuat
nhu giao thong, uy ban, truong hoc, bénh vién,
chg, trung tdm thuong mai, céng vién, nha
hét.... duoc thuc hién & cudi ky quy hoach, ma
chua co diéu kién tinh dén cac yéu to phat trién
kinh té kinh té - x4 hoi khac, boi khong du cac s6
liéu dy bao. Udc tinh gia tri dat do anh hudng
ctia quy hoach véi diéu kién quy hoach s& dugc
trién khai, cac dbi tugng quy hoach duoc trién
khai dén d4u thi mo hinh s& u6c tinh gia tri dat
dén thoi diém do.

2. Phuwong phap va dir liéu nghién ciru

2.1. Lwa chon cdc yéu to hinh thanh gid tri
dat o

C6 nhiéu phuong phap phan loai cac yéu to
hinh thanh gia tri dat [Nguyén Phi Son. 2015],

tuy nhién, cach tiép can “Dat dai toa lac & bat ky
dia dia diém nao trong mot quéc gia déu chju tac
dong cua cac nhom yéu td tw nhién, kinh té xa
hoi, mdi truong va chinh sach cua qubc gia do”
1a cach tiép can mang tinh tong hop va phu hop
v6i muc tiéu tmg dung mé hinh thong ké khong
gian. Céac yéu td tac déng theo cach phan loai
nay chi ph01 theo nhiéu phuong cach tac dong,
tir tong thé dén chi tiét, tir gian tiép dén truc tiép,
tr ngoai canh dén noi tai. Trén quan diém nay,
cac yéu tb hinh thanh gia tri dat duoc xem xét
trong pham vi rdng l6n hon, lam cho cuong do
tac dong, pham vi tac dong, loai hinh tac dong s¢€
dugc tinh dén day du. Cac yéu té hinh thanh gia
tri dat nhu sau:

Nhém cdc yéu té vé tw nhién va méi trong:
1a tap hop ciia mot nhom cac yéu td vé mirc do
anh hudng cuia tinh thuédn lgi hay khong thuan
loi, kha ning tiép can cac dich vu xa hoi, tién
nghi khu vuc viée 1am, ha tang k¥ thuét, dia thé
khu vuc, yéu td vat ly cua thua dét...dva trén
quan diém “cang gan cang tot” d6i voi cac yéu
t6 “tich cuc” va “cang xa cang t6t” dbi v6i cac
yéu t6 “tiéu cuc”. Nhom yéu té nay sé& lién quan
dén mang ludi giao thong, khoang cach dén cac
co quan c6 dich vy xa hdi, dich vu cong, lién
quan dén chat luong cua méi truong sdng
(khong khi, dat, nudc, tiéng dn), diéu kién kinh
té hay thu nhap cua dén cu (ting trudng kinh té,
thu nhdp ddu nguoi), sy hoan thién ciia moi
truong canh quan, “ding cAp” cua khu vuc, mic
song va mat d6 dan sb. Tir phén tich trén cac yéu
td duge dé xuét nhu sau: Do ddc dia hinh (Dh);
Chat lugng mdi truong khong khi (Kk); Chat
luong moi truc‘)’ng nuée (CNu); Pia chit — thd
nhuO’ng (Da); Piéu kién khi hau (Kh); Kha nang
cung cip nudc sach (Ns); Khoang cach dén
trung tdm d6 thi Loai dac biét, loai I va loai 11
(KcDt1); Khoang cach dén trung tam db thi Loai
11T va Loai IV (KcDt2); Khoang cach tir thira dat
dén UBND xd/phuong (KcUB); Khoang cach
dén try so cong an huyen tinh (KcCA); Khoang
cach tir thira dat dén truong TH pho thong gan
nhit (KcTr); Khoang cach tir thira dat dén truong
cao déng, dai hoc, day nghé cz‘ip tinh (KcDh);
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Khoang cach tir thira dat dén trung tam y té cp
huyén, tinh, cac bénh vién cép trung uong.
(KcBv); Khoang cach tir thira dat dén cho 16n
(KcCh); Khoang cach tir thira dat dén siéu thi,
trung tam thuong mai lon (KcSt); Khodng cach
dén trung tam van hoéa, nghé thuat, bao tang, nha
hat, thé thao cap huyén tré 1én (KcVh); Khoang
cach dén cong vién, khu vui choi lién hop ngoai
troi (KeCv); Khoang cach dén bén xe, bén tau
16n (KcBx); Khoang cach dén diém di tich lich
str cap tinh, Qudc gia (KcLs); Khoang cach dén
diém du lich nbi tiéng (KcDIl); Ha tang giao
thong (Ht).

Nhém cdce yéu t6 vé kinh té - xd hoi: 1a tap
hop cac tac dong cua chi sb kinh té, gian tiép anh
huéng dén viéc hinh thanh gia tri dat. Moi
truong kinh doanh va mirc d6 phat trién cua cac
thanh phan kinh t&, cac nganh nghé kinh té da tao
dong lyc cho thi truong bat dong san phat trién.
Mirc d6 dau tu trong nude, dau tu tir nude ngoai,
tang truong kinh t& da 1am cho thu nhép cua xi
héi tang 1€n, strc hit cia tang dan sb co hoc tao
ra stc ép ddi voi quy dat o... 1a nhimg yéu t6
lam cho gia tri dat c6 su khac blet gilia cac Vung,
cac dla phuong Tur phan tich trén cac yeu tb dé
xuit gdm: Toc do ting truong GDP cép huyén
(GDP); Téc d6 tang dan sb tu nhién (TDs).

- Cdc yéu t6 vé phdp Iy lién quan dén bat
dong san: 1a su phu hgp cta muc dich st dung
dat véi quy hoach, chién lugc. Viéc han ché
trong xay dung, hanh lang an toan cic cong
trinh... ciing c6 tac dong d6i véi gla tri st dung
cua dat &. Tir phén tich trén cac yéu t6 dé xuat
gém: Su phit hop véi quy hoach sir dung dat
(PhQh); Han ché xay dung (HcXd).

2.2. Xdy dung viing gid tri dit ¢ tai thoi
diém dau ky quy hoach

- Dit liéu can thu thdp bao gom: Gia dat cia
céc thira dét tiéu biéu duoc thu thap tir cac du 4n
d4u gia quyén sir dung dat ciia cac huyén, thi,
hoac ) liéu thyc theo gia thi truong cua cac giao
dich. Cac dir liéu vé kinh té - x4 hoi tir nién giam
thdng kéva bao cdo kinh t& xa hoi cia tinh; cac
dit liéu ban dd nén dia hinh, giao thong, thuy hé,

dia gidi hanh chinh duoc lay tl‘I co sO dit liéu dia
hinh 1:50.000. Cac sb liéu vé khoang cach gan
nhat tir thira dat tiéu biéu dén cac “yéu td tac
dong dang diém - Piém trung tim” duoc thong
ké dya trén mang ludi dufmg giao thong theo
thuat toan tinh khoang cach gan nhat. Cac yéu tb
vé moi truong, khi hau, kha ning cung cip nudc
sach, cac yéu td kinh té - xa hoi, phap 1y duoc
biéu thi bang phwong phap nén chét lugng theo
don vi hanh chinh cép huyén/thi. Cac 16p dit li¢u
dugc xdy dung thong nhit trong cung khung
tham chiéu khong gian VN2000, kinh tuyén truc
theo tinh.

- Xdy dung ham gid tri dat (V): Trong téng sb
25 yéu t6 da dugce chia thanh 3 nhom, trong d6 4
bién gia (bién nhi phan) va 21 bién thyc. Nhu
vay tai moi thira d4t s& co céc s6 liéu nhu: gia dét
(V) sb liéu vé 25 yéu t6 hinh thanh gia tri dat (n,,

[;), s& dugc su dung dé 1ap ham hdi quy da
bién, trong d6 (¥) 1a bién phu thudc va 25 bién
doc lap. Chét lwong ctia ham gié tri dat (V) = f{n;,

l) dugc danh gid bing cac chi s6 7, f, sig,
theo thudt toan hoi quy.

- Xdy dung ving gia tri dat toan tinh: St
dung ArcGIS10.3 dé tinh khoang cach tir tim
cac thira dat ¢ trén dia ban tinh dén cac “Piém
trung tdm”. Chdng xép cac 16p dir lidu vé& moi
truong, khi hau, kha ning cung cip nude sach,
cac yéu t6 kinh té - xa hoi, phap 1y va gan gia tri
ctia mdi thira dat, théng ké cac thudc tinh cho
mdi thira dat. Tinh gia tri dat cho cac vi tri mét
ludi 500 x S00m cia toan by pham vi dat & béng
ham gia tri dit ¢ trén. Chung ta s& c6 mot 16p dit
lidu vé gia tri dat & dang vector c6 d§ phan giai
500 x 500m phu kin dit & trén dia ban toan tinh.
Tir day c6 thé ndi suy ra cac ving gia tri dat theo
phén khoang quy dinh.

2.3. Thiét lgp dwoc vang gid tri dit trong
twong lai theo phwong dn quy hoach

Viéc thiét 1ap ving gia tri dat trong tuong lai
theo phuong an quy hoach dugc thyc hién qua
cac budc sau:

- Ra soat trén ban d6 quy hoach str dung dat
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dé chon cac yéu t6 s& tham gia vao moé hinh tinh
gia tri dat gdbm: Lép giao thong; Lop cong trinh
x4y dung (san bay, bén cang, ga tau, trudng hoc,
bénh vién, chg 16n, ...); Lop di tich, danh théng;
Lé6p bai thai, xir Iy chét thai; Lop cong trinh phiic
loi xa hoi (nha hat, cong vién, khu giai tri phirc
hop, ...); L6p cac co quan cong quyén va dich
vu cong (UBND cac cap, Cong an, ...). Cac ddi
tuong moi sé duoc chuan hoa bd sung vao cac
16p dit lidu twong g véi cac yéu o hinh thanh
nén gié tri dat.

- Tir bang dit liéu vé mdi Pixel, 4p dung ham
“f* & trén dé tinh Vi cho tirng Pixel 500 x 500m.
Tuong ty, ching ta s& c6 mot 16p dir liéu vé gia
tri dt ¢ dang vector c6 do phan giai 500 x 500m
phu kin toan tinh cho thoi diém cudi ky ké hoach
sir dung dat. Tir day c6 thé ndi suy ra cac ving
gia tri dat theo phan khoang quy dinh.

2.4. Dw bdo mirc dp bién dpng gid tri dit

Chong xép 2 16p raster ban do gié tri dat tai 2
thoi diém, tinh toan bién dong gia tri dat dya trén
gidtrid = (V,) —(V;), (V, la gia tri dat u6c tinh
tai thoi diém cudi ky quy hoach, 7, 1a gia trj dat
tai thoi diém nghién ctru), két qua cho ra 16p ras-
ter dy bao bién dong gia tri dat do quy hoach.

3. Thwe nghiém tai tinh Quang Ninh

3.1. Xdy dwng bdn dé viing gid tri ddt 6 trén
dia ban tinh Qudang Ninh nam 2017

- Thu thap cac loai dir liéu: Dir lidu vé dia
hinh, giao thong, dat dai, moi trudng, vi tri cac
d6i twong trung tam; s liéu vé kinh t& xa hoi
duoc lay theo nién giam thong ké tinh Quang
Ninh ndm 2017, gan cho cac don vi hanh chinh;
thu thap cac du an dau gia quyén st dung dat &
tai cac huyén, thi trong tinh Quang Ninh (c6 12
du 4n, trén 12 huyén thi da thuc hién déu gia
trong ndm 2017, mdi dy an 1dy 5 vi tri lam mAu.
Do s6 luong cac dy 4n ddu gia quyén st dung dat
c6 rt it, vi vy anh huéng dén chat luong cia
mo hinh tinh toan). Vi tri cac du an da co trong
hé toa do VN2000, kinh tuyén truc 107°30".

- S6 liéu khoang cach tir cac thira dat ddu gia

dén cac “Piém trung tam” dugc tinh bang
ArcGIS10.3 theo phuong phap “khoang cach
gan nhat”. Gan gia tri cac 16p yéu t6 dang ving
(kinh té - xd hoi, dia hinh, mdi truong....) cho
cac thira dat ddu gia.

- Tong hop thanh bang dit liéu ThuaDat* xls
vé 60 vi tri dat da hoan thanh dau gia quyén st
dung dét, bao gém 26 cot: 25 cot la cac “Bién tu
do” va 1 cot 1a “Bién phu thude”.

Qua danh gi4 twong quan riéng ctia mdi bién
tw do va bién phu thudce, cho théy co 8 yéu t co
mirc do twong quan v6i gia dat danh nghia thip
r’<0,1 gém: d6 ddc cua khu vuc; tbe do tang dan
sb tu nhién; chit luong moi truong khong khi;
khoang cach dén diém di tich lich sir qudc gia;
Su phi hop véi quy hoach str dung dat; Han ché
xay dung. Cac yéu t6 nay da dugc loai bo trude
khi chay m6 hinh téng quat. Con lai 17 yéu t6
con lai déu c6 mirc d6 twong quan trung binh trg
1én (danh gia bang cac chi s 12, sig., F...), c6
nghia 14 gi4 tri dt c6 phu thudc vao sy thay doi
ctia 17 yéu t con lai. Tong sb bién — yéu t6 hinh
thanh gia tri dat, tham gia trong 1ap ham hoi quy
1a 17 bién.

- St dung SPSS dé thiét 1ap ham gia tri dat
nam 2017 tinh Quang Ninh c6 dang:

V = -15123568,91 + 6114690,215*GDP +
17,847*KcBv + 33,788*KcBx — 2,423*KcDh —
17,647*KcCv — 157,080*KceDI + 12,971*KceDt1
— 61,870*KcDt2 + 37,615*KcTr — 1,928*KcSt+
148285*KcVh  +  142,425%KcCh  —
179,969*KcUB — 4,582*KcCA + 81178,853*Ns
—2280220,578*Da + 1712,178*Ht )

Céc chi s6 dé danh gia mic d6 tuong quan:
Trisé 2= 0,611, Sig. <0.010, F >15 c6 nghia la
trong phuong trinh tuyén tinh c6 quan hé kha
chit ché giita gia dat danh nghia va 17 yéu t6,
cac yéu t6 nay sé giai thich duogc gan 61,1% su
thay doi cta gia tri dat ¢ trén dia ban tinh Quang
Ninh (mtuc d§ tuong quan nay chua cao do han
ché vé diéu kién thu thap s6 liéu tai dia phuong).
(Xem hinh 1)
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BAN BO1C TINH GLA TRIDAT 0 TREN BLABAN TIVH OUANG NINH KAM 3007

-

Hinh 1: Ban dé woc tinh gia tri dat ¢
trén dia ban tinh Quang Ninh nam 2017
3.2. Chudn héa di¥ liéu quy hoach sir dung
dat tinh Quang Ninh dén nam 2020

Ban db Quy hoach SDPD tinh Quang Ninh den
nam 2020 da dugc phé duyét tai Quyét dinh sb
1234/2016/Qb-UBND ngay 22/12/2016 Trong
nghién ctru nay lay cac yéu t6 quy hoach nhu:
Giao thong; Lop cong trinh xay dung (sén bay,
bén cang, ga tau, truong hoc, bénh vién, chg 16n,
...); Lép di tich, danh thing; L6p bai thai, xir ly
chat thai; Lép cong trinh phuc loi xd hoi (nha
hat, cong vién, khu giai tri phac hop, ...); Lop
c4c co quan cong quyén va dich vu cong (UBND
cac cip, Cong an, ...) s& dugc chuin hoa theo
quy dinh.

Hinh 2: Lép dir liéu dit quy hoach
tinh Quang Ninh nam 2020

3.3. Xdy dung bin dé gid tri dit ¢ theo
phwong dn quy hoach sir dung dit tinh Quing
Ninh dén nim 2020

Trén co s cac yéu td cua ban do quy hoach
sit dung dat tinh Quang Ninh nim 2020 ty 1&
1:100.000 sau khi chuan hoa theo quy dinh, véi
didu kién gia thiét cic phuong 4n quy hoach
duogc thuc hién day du tai cudi ky. Cu thé mot s6
dbi twong trén quy hoach méi nhu: Puong giao
thong moi; Bén xe, bén tau: Ga Ha Long; Ga
Yén Cu; Ga Cai Lan; San bay Van Pon. Trudong
Trung hoc phd théng: 8 truong hoc & cac xa,
phuong: Ptc Chinh, Hoang Qué, Quang Trung,
Minh Thanh, Hong Hai, Dong Ngii, Dong Tam,
Pai Yén. Diém du lich ndi tiéng: Khu du lich Tra
Cb, Mong Cai. Bénh vién: Thém 11 trung tam y
té, bénh vién trén dia ban Uodng Bi, Ha Long;
Cac khu do thi, ...

St dung ham gia dat (2) va b dit liéu ctia ban
dd quy hoach d tinh ¥, cho tt ca cac Pixel
500x500m dét & trén dia ban tinh, tir d6 noi suy
ban dd woc tinh gia tri dit & tinh Quang Ninh
nam 2020, nhu Hinh 3:

BAN DO UOC TINH GLA TRIDAT O TREX DA BAN TINH QUANG NINH NAM M

tHuns Guse i

2 LR !
i
R e i g
“t'-'l TR
--.-"é;.\:_-. X ¥
"‘I:;‘_m__ ‘:“.!u *
e '
L

Hinh 3: Ban do wéc tinh gid tri ddt ¢
trén dia ban tinh Qudng Ninh nam 2020
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3.4. Du bdo mirc dj bién dong gid tri dit
giai doan tiv 2017 dén 2020 tinh Quéng Ninh

Chong xép 2 16p raster ban do gi4 tri ¢at ndm
2020 va 2017, tinh toan bién dong gia tri dét dua
trén gid tri 4 = V00— V17~ Két qua cho ra 16p
raster dy bao bién dong gia tri dit do quy hoach
dugc thé hién trong hinh 4.

BAN DO BIES BONG GLA TR BAT O TREN DEA BAN TINH QUANG NINH GIAL BOAN 2017 - 3030

Hinh 4: Ban do bién dong gia tri dat ¢ trén dia
ban tinh Quang Ninh giai dogn 2017 - 2020

Theo két qua tinh bién dong, gia tri dat da
thay ddi rt nhiéu theo hudéng ngay cang ting
1én. Diéu nay ciing hoan toan d& hiéu khi Quang
Ninh c6 toc d¢ d6 thi hoa cao kéo theo kinh té,
ha ting giao thong va cac dich vu phat trién rat
nhanh. Do d6, gia dét trong twong lai ting 1én rat
15 rang. Theo nhu du bao d& tai di tinh toan
duoc gia tri 4 cao nhét dat 27,34 triéu/m? & khu
vuc thanh phé Ha Long, khu vuc Van Dén.
Nguyén do 1a vi thanh phé Ha Long va Van Pon
1a trong diém phat trién cua toan tinh, dang day
manh phat trién du lich, kinh té va ngay cang ¢
nhiéu dy an phat trién d6 thi, ha ting giao thong
& day nén dy tinh gi4 dit ting 1én manh mé.

Tuy nhién, song song vdi qua trinh do thi hoa
ciing 1a nguy co gdy 6 nhiém moi truong va dic
biét 1a rac thai khu d6 thi. Ngay khu vuc xa
Thong Nhét, huyén Hoanh Bb giap thanh ph6 Ha
Long dugc quy hoach mot khu vuc bii rac rat
16n. Vi vay, gia dat khu vuc nay giam manh (gia
tri A nho nhét 1a -18,32 triéu/m?).

Két luin

Bai bao da dé cap dén cach tiép can khi xay
dung ban d6 ving gia tri dat theo khai niém “gia
tri dat danh nghia”, day la phuong phap hinh
thanh dua trén 1y thuyét “h6i quy Hedonic”. Tur
ham gia tri dat xay dung duoc bé mat gia tri va
d6 1a co s cho viée thanh 1ap ban d6 phan ving
gid tri dat. Tir quy trinh thanh lap ban db ving
gia tri dat, bai bao da 16ng ghép dit lidu quy
hoach str dung dét 1am co s¢ dé xdy dung ban d6
viung gia tri dat nam 2020. So sanh 2 ban db
chung ta c6 dugc muc do bién dong gia tri dét do
quy hoach. Vung gi tri dat c6 nhiéu tmg dung
trong quan 1y, quy hoach, phat trién kinh té, dau
tu va danh gia tiém nang, dic biét 1a tng dung
trong dinh gia dat hang loat. Udc tinh bién dong
gia tri dat & nhimng thoi diém trong twong lai theo
md hinh ciia bai bao nay c6 thé tw dong va nhanh
chong dua ra két qua, gop phan quan trong cho
cac co quan quan 1y nha nudc nam bét duogc xu
thé bién dong cua gia tri dat timg ving do tac
dong ctia yéu td quy hoach.Q
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The paper mentions the method of establishing land value maps based on Hedonic theory and

GIS technology, from which it is possible to predict the fluctuation of land value when changing the
influencing factors. Land use planning is one of the factors affecting future land values. Predicting
the impact of land use planning on the trend of land value changes is necessary, computer valuation
methods based on computer technology and GIS can solve this problem. In the article, we have
experimented for the land area in Quang Ninh province.O
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KHAI NIEM VE PHUONG PHAP RANDOM FOREST
TRONG CUQC CACH MANG MACHINE LEARNING VA
PINH HUONG UNG DUNG TRONG LINH VUC VIEN THAM

PHAM MINH HAI®, NGUYEN NGOC QUANG®
Vién Khoa hoc Po dac va Ban do, ?Pai Vién tham Trung wong

Tém tiit

Random forest la mot phwong phép thong ké mé hinh héa bang mdy (machine learning statistic)
dung dae phuc vu cdac muc dich phan loai, tinh hoi quy va cdc nhiém vy khac b(ing cach xay dung
nhiéu cdy quyét dinh (Decision tree).Random Forest cho thdy hiéu qud hon so véi thudt todn phdn
logi thuong dwoc sir dung vi co kha nang tim ra thuoc tinh nao quan trong hon so voi nhitng thugc
tinh khac.Trén thuc té, né con cé thé chi ra rang mét so thudc tinh la khéng cé tac dung trong cdy
quyét dinh. Trong pham vi bai bdo nay, nhém nghién cieu giéi han pham vi trong céng tac khao sdt
tinh khoa hoc cua phwong phap va dinh huong viéc ng dung phwong phap cho cong tac phan logi
danh vién tham cé kiém dinh. Két qud thir nghiém cho thdy kha ndng g dung phwong phdp Random
forest vao trong cong tac phdn logi c¢é kiém dinh anh vién tham la hoan toan khd thi.

1. Gi6i thiéu chung

Dé chiét tach cac thong tin anh vién tham,
viéc tmg dung céac thuat toan c6 kiém dinh nhu
K-Nearest Neighbors (KNN) da tr& nén phd
bién. K-Nearest Neighbors phuong phép dé phan
16p cac dbi tuong du:a vao khoang cach gan nhét
giita dbi tuong can xép 16p (Query pomt) va tat
ca cac ddi tuong trong cic bd mau (Training
Data). Tuy nhién hién nay, cac nha nghién ctru
d3 va dang phat trién nhiéu thuét toan méi, phirc
tap, manh mé& va hiéu qua hon. Mgt trong nhiing
phuong phap dé la Random Forest. Pay 1a mot
mot cudc cach mang trong cong ngh¢ md hinh
héa bing may (Machine Learning). Random
Forest chi phtrc tap hon mot chut so véi k-near-
est neighbors, nhung né hiéu qua hon néu xét
trén hiéu ning tinh todn ciia may tinh cho két
quad chinh xac hon so v6i k-nearest neighbors.

2. Khai niém phwong phap

2.1. Dinh nghia

Random forest 13 mot phuong phéap théng ké
mo hinh héa bang may (machine learning statis-

tic) ding dé phuc vu cac muc dich phan loai, tinh
hoi quy va cac nhiém vu khac bang cach xay

dung nhiéu cdy quyét dinh (Decision tree) Mot
ciy quyét dinh 1a mot cach don gian dé biéu dién
mot giao thuc (Protocol). Noi cach khac, cay
quyét dinh biéu dién mot ké hoach, tra 101 cau
hoi phai 1am gi trong mot hoan canh nhat dinh.
Mdi Node cua cay s€ la cac thudc tinh, va cac
nhanh la gid tri lya chon cia thudce tinh do. Bﬁng
cach di theo cac gia tri thudc tinh trén cay, cay
quyét dinh s& cho ta biét gia tri du doan. Nhém
thuat toan cay quyét dinh ¢6 mot diém manh d6
1a c6 thé s dung cho ca bai toan Phan loai
(Classification) va HOi quy (Regression).
Random Forest c6 kha nang tim ra thudc tinh
nao quan trong hon so véi nhiing thudc tinh
khéc. Trén thuc té, n6 con co thé chira réng mot
s6 thudc tinh 1a khong c6 tic dung trong ciy
quyét dinh. (Xem hinh 1)

Tu hmh 1 chung ta thay rang Random Forest
duogc céu thanh boi mot sb cay quyét dinh. Cac
cdy nay cung nhan dau vao la dbi tuong x va dua
ra quyét dinh vé& danh muc thuoc tinh (Attribute
category) cua x. Cac quyet dinh nay se duoc
tong hop lai 14y trung binh dé chon ra quyét dinh
cuoi cung.

Ngay nhan bai: 01/2/2019, ngay chuyén phan bién: 12/2/2019, ngdy chép nhan phan bién: 20/2/2019, ngay chép nhan dang: 28/2/2019
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w1 3} cir % W%}

Tone hop 42 phin 1oy hay chia t;—mg binh & tink kai quy
Hinh 1: So do biéu dién cdc cay quyét dinh
trong phwong phap random forest

2.2. M6 ta phwong phdp random forest

2.2.1. Lira chon cdy quyét dinh (decision tree
learning)

Cay quyét dinh 1a mot phuong phap phd bién
cho cac nhiém vu mo hinh hoéa bing may
(machine learning). Cac cdy quyét dinh dugc lya
chon véi cac tiéu chi phit hop dé dap ung cac yéu
cau nhiém vu phuc vu khai thac dir ligu. Cac cay
quyét dinh dugc thiét ké voi xu hudng nhan biét
dugc ca nhitng yéu té bat thuong: phii hop véi
cdc mau c6 d6 1éch nho nhung phuong sai 16n.

2.2.2. Thudt todn mé hinh bdang mdy

Thuat toan 1dy mau cho phuong phap random
forest img dung cho cac phuong phap sur dung
thuat toan rno ta thong ké dé udc lugng sb luong
tr mot mau dir liéu (bagging). Vi du nhu mot
mot tdp mau X = x, ..., X, v6i cac cau tra 161 Y
=Y -
mot mau ngau nhién tir b mau phu hop véi cay
quyét dinh:

o> Yo léy gia tri trung binh (B lﬁn), chon

Lapb=1,... B

n mau tur gia tri toa do (X, Y); goi 1a (X, Yp);
16p dit liéu hay két qua hoi quy fy, cua bién Xp

Sau khi 14y mau, cac phép tinh toan cho cac
mau la an s6 x’ c6 thé dugc thuc hi¢n bang cach
lﬁy trung binh céc gia tri ndi suy tu tat ca cac cay
h01 quy rleng 1¢ cuia bién x’ hoic lay gia tri tir da
s6 clia cac mau trong cdy quyét dinh:

1
f= Ebz A"

Phuong phap théng ké nay udc luong mot gia
trj trung binh tir s6 lwong mau dir liéu. Chung ta
can rat nhiéu mau tir tap dit liéu, tinh gia tri trung
binh. Sau d6, tinh trung binh tat ca cac gia tri
trung binh cua cac tap dir li€u trong cac cay
quyét dinh thanh phan dé tinh toan duoc tot hon
gia trj trung binh that. Két qua dan dén hiéu sut
mo hinh duoc tinh toan s& tot hon vi nd 1am giam
phuong sai cia mo6 hinh, ma khong lam tang do
léch. Pidu nay c6 nghia 1a khi thiét ké nhiéu cay
quyét dinh trong mot tap cac mau duoc lay sé&
dua ra sy trong quan tot hon cua cac cdy quyét
dinh v&1 nhau.

2.2.3. Tir thudt todn mé hinh bang mdy dén
Random forest

Cac budc 2.2.1 va 2.2.2 d@ md ta cach thuc
hién thuat toan théng ké dé ude lugng gia tri
trung binh tir s6 lwgng cac cay quyét dinh cta tap
mau dit liéu (bagging). Phuong phap random
forest khac co ban so v6i phuong phép thong ké
trén la ching st dung thudt toan xu ly theo cac
ciy quyét dinh (tree learning algorithm). Tai mdi
phan tr ¢ trong quy trinh nay dugc gan ngiu
nhién cac tap con thudc tinh cia cic mau. Ly do
thuc hién quy trinh nay 1a sy twong quan cua cac
ciy quyét dinh thanh phan trong mot thuat toan
thong ké dé wdc luong gia tri trung binh tir s6
luong cac cay quyét dinh thong thuong: néu mot
hodac mot vai thudc tinhla cac yéu td6 du bao
manh cho bién dau ra, cac tinh nang nay s€ duogc
chon trong nhiéu cay B, chung sé& trd nén tuong
quan.

Random forest c¢6 thé sip xép su quan trong
clia cc bién trong cac bai toan phéan loai hay hoi
quy. Cac phuong phap sap xép co thé dugc mo
ta trong cac nghién ctru cua Breiman. Budc dau
tién dé xac dinh cac bién quan trong trong 1 tap
dir li¢u 1a 1am phu hgp phuong phép random for-
est voi tap du lidu:

D, = {(X,, Y} voii =1

Trong qué trinh ndy, cac 16i du bao xay ra
(out-of-bag error) tai mdi diém xir ly dugc ghi lai
va tinh gia tri trung binh. D¢ xac dinh dugc tinh
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quan trong ctia dbi tugng thi i sau khi 1ay mau,
cac gia tri cua mau i duoc hoan vi trong tap mau
va cac 16i du bao dugc tinh toan lai trong tap dir
liéu. PO quan trong cua doi tuong dugc tinh
bang diém, cac diém duogc tinh toan bang cach
lay trung binh ctia d6 chénh 1éch gitra cac 16i dy
béo trude va sau khi hoan vi. Cac dbi tuong co
gia tri 16n duoc xép quan trong hon cac diém co
gia tri nho.
3. Gi6i thiéu mgt s6 ing dung

Nhu da trinh bay ¢ trén, phuong phap ran-
dom forest c6 thé tmg dung ca trong phén loai
13n hoi quy, c6 thé thuc thi voi sé lugng 16n cac
dac trung cua doi tuong va that sy hiru ich trong
viéc du bao danh gia cac bién duoc xem 12 quan
trong trong tap dir liéu dua vao md hinh. Dudi
day la mot tht nghi€ém thuc tién, ung dung
phuong phap phan loai KNN va random forest.
Bai todn tim va phat hién cac nhom khach hang
tiém nang sir dung xe 6 t6 dé gitp cho viée tuong
mai hoa san pham duoc tap trung vao ding dbi
tugng c6 nhu cau nham ting tdi da hiéu qua ban
hang va giam thiéu lang phi vé mit chi phi ciing
nhu thoi gian danh cho viéc quang cao. Dé thuc
hién, tac gia st dung thu vién Scikit-Learn (scik-
it-learn.org) va ngon ngir 1dp trinh Python.

Vé dit liéu

Thir nghiém nay st dung dir liéu tir ngudn
superdatascience.com, ddy 1a dir lidu thong ké
(dang CSV) thu thép thong tin cta khach hang
nham quang cio ban xe da dung. Dir liéu chira
cic thong tin vé ID (User ID), Gidi tinh
(Gender), Do tudi (Age), Mirc lwong udc tinh
theo ndm (EstimatedSalary) va kha nang Mua
(Purchased) cua 400 nguoi 6 My.

3 w
- :
k., =
¥ &
¥ E3

Hinh 2: Minh hoa vé dir liéu khachhang duwoc
phdn chia theo gioi tinh

““““““

Hinh 3: Minh hoa vé dit liéu khdch hang diroc
phan chia kha nang mua hang
Phuwong phap phan logi

Phéan loai theo KNN va random forest dwoc
su dung tur thu vién Scikit-Learn thong qua ngoén
ngtr 1ap trinh Python. V&1 KNN dit li¢u dugc dua
vao mo hinh véi 03 truong thong tin vé Do tudi,
Mtc luong, va Kha nang mua.

Trong d6 tép dir liéu mau (Training data) va
dit liéu kiém tra (Test data) dugc lya chon véi ti
1& voi thir tu 1an luot 14 75:25, nghia la s& c6 300
cho dit liéu mau va 100 cho dir liéu kiém tra. Vi
truong thong tin vé do tudi va muac thu nhap co
su chénh 1éch vé& mat gia tri qua 16n nén s€ phai
quy dbi gié tri theo ti 1& phu hop théng qua ham
StandardScaler.

Phuong phap phan loai KNN st dung mo
hinh KNeighborsClassifier voi tham s n_neigh-
bors =5, kiéu “Minkowski” v&i p=2 phu hop véi
trj do Euclidean tiéu chuan).

Vé phuong phap phan loai random forest,
khau chuan bj va tién xir Iy dit liéu giéng phuorng
phap KNN, gia tri dir liéu déu duogc quy ddi theo
ti 1& tiéu chuan. O day, phuong phap s dung
ham do chat luong chia nhanh cay quyét dinh 1a
“Entropy” nham ting luong thong tin chinh xéac
va lya chon s cdy tham gia chay mé hinh 14 50
ciy, & 46 mdi 16p duge phan ra s& co sy tong hop
tir 50 cay dé chon ra 16p chiém da s6 1a két qua
cubi cung.

Két qua va ban lugn

Tir phan tich tap dir liéu nay & hinh 4 c6 thé
thdy c6 mot xu thé mua xe 6 to & do tudi 45 tro
ra voi thu nhap trai dai tir can dudi (~20,0008)
dén can trén (~140,0008), c6 thé vi day la doi
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tuong da co gia dinh va ca nha thuong c6 nhiing
chuyén di xa,...nén Iya chon dong xe tién loi phu
hop, va mot xu hudng khac 1a gidi tré & do tudi
tir 28 ¢6 thu nhap tir can gitra trd 1én (~70,0008)
c6 thé chon nhimg dong xe 6 t6 dit. Bé viéc
cong tac thuong mai héa san pham tip trung
dung ddi tuong va ting hiéu qua ban hang can
phai phan loai dir li¢u c6 dd chinh xac cao. Dudi
day 1a két qua phan loai theo KNN va random
forest.

Hinh 4: Két qua phan logi sirc mua 6 t6 theo dg
tuoi va muec lwong dwoc thuc hién boi phuong
phap random forest

O thir nghiém nay c6 thé thay rd két qua uu
viét ma phuong phap random forest mang lai voi
viéc phan loai gan nhu chinh xac tuyét d6i dbi
v6i 16p khong mua véi sai s6 5%. C6 thé thay so
voi KNN thi phuong phap random forest mang
lai két qua twong ddi 4n tuong va rd rang.

Véi dic diém st dung céac cay quyét dinh véi
nhiéu mau duoc lya chon, gia tri cudi cung dugc
dua ra sau khi xem xét gia tri trung binh cua céc
gia trj trung binh trong cac cay quyét dinh thanh
phan da tao ra san pham phén loai c6 d6 chinh
X4c cao.

V6i kha niang thyc téma phuong phap phan
loai hoc may noéi chungmang lai, viéc nghién
ctru thtr nghiém Ung dung phuong phéap random
forest trong linh vyre vién thim ma cu thé 1a phan

loai anh 14 hoan toan c6 thé ap dung dugc. Cong
viéc ndy can dugc quan tdm va thuc day trién
khai thyc té nhanh dé nang cao hiéu qua trong
viéc phan tach chinh xéc cac ddi tuong trén anh
vién thim nham tao ra nhiéu thong tin ciing nhu
san pham gi tri gia ting co ¥ nghia véi kinh té-
xa hoi.

4. Pinh hwéng @ng dung trong linh vue
vién tham

Pé dinh huéng st dung thuat toan phuc vu
cong tac phan loai hoc may (machine learmng)
cho anh vién tham, nhém nghién ctru da tién
hanh khao sat ung dung thu vién dé chay bai
toan phan loai random forest. Cong tac khao sat
cho thiy phuong phap Random forest dugc thiét
ké trong bo cong cu scikit-learn. Pay 14 thu vién
mg dung hoc may dugc phat trién sir dung cho
ngon ngilt 1ap trinh Python, dugc st dung trong
nhiéu muc dich phan loai giai doan dir liéu, trong
do xur ly anh cling dugc ap dung.

Trong linh vyc xr 1y anh c6 thé str dung bo
thu vién hd trg nhu GDAL, OpenCV,... thong
qua nén tang tmg dung ndi tiéng Anaconda véi
mat s6 trinh bién dich Python pho bién hién nay
nhu Jupyter Notebook, Spyder... Chuc nang
cling nhu d6 tuy bién cua cac trinh bién dich nay
rit rong bao gém: 1am sach dit lidu va chuyén
d6i, mo6 phong dir liéu, mé hinh théng ké, xt 1y,
phan tich dir liéu.v.v.

Hinh 5: Minh hoa Jupiter Notebook

O pham vi nghién ciru nay, nhém thuc hién
da sir dung trinh bién dich Jupyter Notebook dé
thuc nghiém nhép dir liéu dau vao, danh gia tép
“training data” va dua vao mo hinh phan loai hoc
may RF st dung thu vién Sklearn.
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Hinh 6: Minh hoa nhdp thu vién va dataset dau
vao

Minh hoa d4nh gi4 tép mau, gan nhan va lya
chon s6 16p can phan loai:

& _sasples = (rol > 0).ssm()

t - torman (men_samples] )
2 |
labuls = np.urigee(colfred > 0])
riat «tormat {n=label

Minh hoa dua vao mo6 hinh phan loai hoc may
RF.

Viée thur nghiém chay cac tap di liéu anh dau
vao, danh gia x4c dinh tép mau va gan nhin 16p
dir lidu can phén loai di dwoc thyuc hién. Viéc bd
sung cac tép mau va dé chay ra két qua bang mo
hinh phan loai hoc may anh vién tham theo
phuong phap RF hién tiép tuc duoc thuc hién,
kém voi danh gia kiém ching s& hira hen mang
lai sy chinh xac va hi€u qua trong trng dung phuc
vu muc tiéu phat trién kinh té-xa hoi.

Két luan

Hién nay c6 rat nhiéu nghién ciru vé tng

Summary

dung vién tham trong giam sat va quan ly tai
nguyén thi€n nhién va moi truong. Tuy nhién
hién nay, cic phuong phap phéan loai truyén
théng van dang duoc st dung rong rai. Trong
ting truong hop cu thé, cac san pham cia céac
phuong phap phén loai truyén théng c6 do chinh
x4c chua cao do bi anh hudéng van dé& nhiéu
diém anh (Pham Minh Hai, 2016). Qua cong tac
nghién ctru khao sat cho thdy, viéc nghién ciru
ung dung phuong phap Randon Forest trong
phan loai hoc may cho anh vién tham hoan toan
kha thi va du bao s¢ dem mot phuong phap
tuong d6i méi va mang lai do chinh xé4c cao véi
chi phi thip hon véi cac phuong phap phan loai
c6 kiém dinh truyén théng trong phan mém
thwong mai dang st dung. Trong bai béo tiép
theo, nhom nghién ctru s& trinh bay cu thé tung
dung phuong phap random forest trong cong tac
phan loai hoc may ap dung cho anh v¢ tinh c6 do
phan giai vira va nho.OQ
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An introduction of Random forest in the machine learning revolution and the application

in satellite image classification
Pham Minh Hdai, Nguyen Ngoc Quang

Random forest is a machine learning statistic method for satellite image classfication, regression
by using multiple decision trees. Random Forest shows that it is more efficient than the commonly
image classificaton methods because it is possible to find which attributes are more important than
others in the decision tree. In fact, it may also indicate that some attributes are ineffective. The main
objective of this manuscript isto investigate the method and direct the methodto apply insatellite

image classification.O
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DANH GIA HOAT PONG KIEN TAO HIEN PAI THEO
PHUONG PHAP BIEN POI SONG NHO TU SO LIEU PO GNSS

LAI VAN THUY
Vién Khoa hoc Po dac va Ban do

Tom tit:

Trong nhu’ng nam viea qua, phuong phap bién d6i séng nhé (Wavelet transform) da dvoc ap dung
va phdt trién manh mé trong linh vue tric dia & nhiéu nude trén thé gidi, mot s0 két qua nghién ciru
da chi ra nhu’ng wu diém néi tréi cia phwong phap ndy trong giam nhiéu, trich xudt tin hiéu nhiéu
loan ban dau, phan tich dir liéu do GNSS theo chudi thoi gian, xdy du’ng mo hinh Geoid va trong
nghién ciru bién dang vo Trdi dat. Bai bdo nay trinh bay co sé 1y thuyét phwong phdp bién doi séng
nho phuc vu tinh toan cdc dai lwong bién dang trén khu vuc Mién Bdc Viét Nam tir két qud ngi suy
trueong van toc chuyén dich theo s6 liéu do GNSS 4 chu ky (2012-2015). Két qua tinh todn di cho
thcfy sw hoat dong kién tao hién dai cia vé Trdi dat ciia khu vue la rat nhé va chi tdp trung trén khu
viee dirt gdy Lai Chdu — Dién Bién véi van toc quay 1om nhat la 4.0x10%/ndm, vin toc bién dang (tdch
dan nén ép) la 8.4x10*/nam, van toc trweot la 8.0x10°/ndm va vin téc trwong né la 4.5x10°%/nam. Két
qua tinh todn nay kha phit hop véi cdc két qua nghién civu hoat dong ciia cdc dirt gdy trén khu viee
Mién Bdc da dwoc cac nha khoa hoc dia chat cong bé.

1. Pit van dé

Nghién ctru bién dang vo Trai dat theo quy mé khu vuc hién dang dugc thyc hién kha pho bién
¢ nhiéu nudc trén Thé gisi. Cac dai luong dic trung cho bién dang cua khu vuc c6 thé duoc xac dinh
tir véc to van toc trong hé toa do phang cua cac tam giac, da giac theo phuong phap Frank (1966)
va phu'orng phap ndi suy splme (Haines et al. 1998) hodc dugc xac dinh tir véc to van tdc khong gian
ctia cac diém trén hé toa do cau theo phuwong phap bién ddi song nho (Tape et al. 2009)...

Céc cong trinh nghién ciru tiéu bicu vé bién dang vo Trai dat theo quy md khu vuc di duoc cong
b6 nhu: O Iran tac gia Frederic Masson et al. (2014) sir dung s6 liéu quan tric trong giai doan tir
nam 1999 dén nam 2010 dé tinh toan tenxo van tdc bién dang khu vuc Iranian va da chi ra bién dang
16n nhat & khu vuc nay khoang 1,5 cm trén 1.500 km (ttc 1a 10°*); tai Nhat Ban K.Vijay Kumar et
al. (2001) da str dung s6 lidu do trong giai doan 4 nam (1996 — 1999) dé xac dinh tdc do bién dang
truot cuc dai ¢ khu vuce xung quanh Vinh Sagami va Vinh Tokyo; tai khu vuc Nam California tir két
qua do GPS trong 11,6 nam (1997-2008) Tape et al. (2009) di xac dinh van tdc bién dang 16n nhat
1a 1.5x10/nam. Tir két qua do GPS (1999-2009), Trinh Bang Phi va nnk (2015) st dung bién doi
song nho dé nghién ciru bién dang toan bg lanh tho Trung Qudc.

O Viét Nam, Nguyén Vian Hudng (2012) da str dung két qua ndi suy truong vén tée chuyén dich
dé xac dinh bién dang 16n nhat & ngoai khoi va dét lién Nam Trung Bo 1a 8x10°/ndm. Phan Trong
Trinh va nnk (2015) da su dung két qua do 3 chu ky (2012 2013) ludi 13 diém GPS khu vuc Ninh
Thuén dé noi suy trudng véan tdc chuyén dich ngang bang phu’ong phap Kriging va xac dinh toc do
bién dang (tach dan nép ép) & khu vuc nay tir 5x10*/nim dén 107/ndm. Hién nay, cac nghién ciru
bién dang vo Trai dat theo quy mé khu vuc & Viét Nam méi chi duoc thuc hién trén hé toa do phing
dua theo cac tam gidc, da gic, viéc tinh toan bién dang khu vuc tir véc to van tde khong gian cua
céc diém dac trung cho khu vuc nghién ctru trén h¢ toa do cau chua duogc nghién ctru. Bai bdo nay

Ngay nhan bai: 07/1/2019, ngay chuyén phan bién: 17/1/2019, ngdy chép nhan phan bién: 21/1/2019, ngay chép nhan dang: 30/1/2019

20 TAP CHi KHOA HOC PO DAC VA BAN PO SO 39-3/2019



Nghién citu

gidi thi€u phuong phap danh gié hoat dong kién tao hién dai cua cac dut gy (hay khu vuc cac dut
gdy) thong qua cac dai luong bién dang: tach dan nép ep (goi chung 14 bién dang) quay, truot, truong
né duogc tinh truc tiép tir tenxo gradient van toc chuyen dich khong glan cua diém bang phu:ong phap
bién ddi song nho (Wavelet transform) va mot s6 nhan dinh ban dau vé két qua tinh toan bién dang
theo phuong phap bién d6i song nho trén khu vuc Mién Béc Viét Nam.

2. Co sé 1y thuyét ciia phwong phap

Theo dinh nghia vé hé toa do cau, truong van tde chuyén dich trén mit cau theo céc hudng vi 49,
hudng kinh d§ va ban kinh cua hinh cau duoc biéu dien dudi dang sau:

v(8,4) =v,F+vgB+v,d (1)
Trong do:
v, - la vén tde chuyén dich theo hudng ban kinh ctia mat cau;
Vg - 1a van toc chuyén dich theo huéng vi do;
Ve -1a van toc chuyén dich theo hudng kinh do;

8.9 - 1a cac véc to don vi doc theo hudng ban kinh hinh ciu, hudng vi do va huéng kinh do
trén mat cau cua diém xét.

Tur truong van toc chuyén dich ta tinh dugc tenxo gradient vén toc ctia di€ém xét nhu sau:

v, 1 dv, 1 1 8v,
—— _-{_V‘-"_é__} —_(—v +'—_)
dn 1 a8 1 sinB dd
. ] dvg 1 " dvyg 1 - 1 ch';.) (2)
L=(V.V)" = V.v= ar |'(l a8 } r( e sinf ddb
dv 1 fav, 1 1 odv
L i &3 2ad] SRR e L
ar I'( a6 ) 1'(\" Fvgeos® sinf dd )

Ap dung 1y thuyét vé hé toa do cau, Tape et al (2009) di xdy dung phuong an danh gla bién dang
khu vuc dua trén co so tinh toan bién dang khong gian ciia cac diém dic trung trén mat cau. Dé thuc
hién dugc diéu nay, Tape et al (2009) da gia dinh Trai dat c6 dang hinh cau (b6 qua anh huéng cia
ellipsoid va sy 16i 16m ciia dia hinh, lac d6 r = Ry), khi d6 tap hop cac diém do trén bé mit dat dugc
xem nhu cac diém nam trén mat cau. Pong thoi gia dinh vo Trai dat co su bién dang dan hoi tuyén
tinh, khi d6 dao ham riéng cua cac thanh phan vén tdc theo ban kinh Trai dt trong khong gian trén
hé toa do cAu duoc tinh nhu sau:

Bvr F v + AL dvg 1 6v¢
ar R\ EYT 58 Toine ae
dvg 1 ( Bvr) 3
ar R_\° a8 (3)
é‘vq, 1 1 dv,
SNV
dr R, sinf do
s . _ P
Trong d6 F 12 hang so duoc tinh theo cong thiue: F= o+ 21 4)

V6i A, 1a tham s6 Lame, trong cAn bang ran p = p va F = —1/3.

Nhu vay, tenxo gradient van tdc tai mdi diém quan sat trén bé mat Trai dat (gia dinh theo dan hoi
tuyén tinh) duoc tinh theo cong thirc sau:
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F(Lss+ Lss) - [ ; 45"’") : ( s av"]
TR e (T R\ e g dp,
e 1 1 dvg 1 { i1 1 5\‘3)
Law ™ == 2 R a8/ R\ 0T Sneae (5)
1 fov 1 1 dv,)
.. _{_$) _(-__;_:__‘,: B_'—__¢
13 R \38) R\ o0e dq:J

R, 12 ban kinh cua Trai dat, R, = 6 378 137 m.

v, 14 véc to van toc chuyén dich dia phuong theo huéng ban kinh Trai dat.
Va 14 véc to van tde chuyén dich dia phuong theo huéng vi do cau.

Ve 14 véc to van tdc chuyén dich dia phuong theo hudng kinh d6 cau.

Trong cong thirc (5) cac thanh phan dao ham riéng cia véc to van tdc chuyén dich dia phuong
duoc tinh theo phuwong phap bién doi song nho va cic tham s6 m6 hinh ndi suy m (ay, by, ¢;) nhu
sau (Lai Van Thay, Duong Chi Cong, 2018):

Lay dao ham ctia v, theo vi d¢ kinh d¢ ta c6:

m m
dv, Z dgy. ; 9vp _ Z A % (6)
a8 L. ap L *ap
=1 k=1
Pao ham cta vy theo vi do kinh d6 duogc tinh nhu sau:
m
dvg ib 9y %:Zb 98x
20 ST E] o]
98 L. a8 : ¢ L “oo 7
Pao ham cta vy theo vi d0 kinh d6 nhu sau:
aﬁ:zck% a"cb_ic 98
e -l
98 k=1 99 5 aq) k=1 a¢ (8)

Trong céc cong thirc trén dg, 13 dao ham riéng cta ham song nho trén mit cau DOG (Difference
of Gaussians) thir k c6 dang:

2 Q 2 Q
gk=}Lﬁ(G)%.e:{p —mnaz(z) —%hnﬁ(@]%.e:{p —mzlmgf) ©)

O day:
€& 13 hing s6 va duoc chon 16n hon 1 (€& > 1). Dé su bién dbi bién d6 theo duong kinh tuyén cua
ham séng nho cau DOG la nho nhat, chon & = 1.25.
0 1a goc giita diém ludi (6, ¢ )va diém xét (0, ¢’ ) trén mat ciu (gbc & tam hinh cau);

A 12 ham tham sb duoc tinh theo cong thuc:

.,
) 4a”

WO = Do s @1 D (10)
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Trong d6: a la ty 1€ roi rac hoéa duogc tinh theo cong thirc: aq= 29v61q=0,1,2,..., Qpax-

Véc to thanh phan chuyén dich dia phuong (twong d6i) ciia diém xét (phan du van toc) 1a hiéu
van toc chuyén dich tuyét doi (chuyén dich so vdi tdm cua h¢ toa do dia tdm Trai dat) va van toc
chuyén dich ctia mang kién tao tai diém xét.

2.1. Tinh vin téc quay (Rotation rate)

Theo Tape et al (2009) tenxo gradient van toc dugc phén tich ra hai thanh phan ddi xang D va
phan ddi xtimg W. Trong d6 van tc quay cua diém xét trén hé toa do ciu dugc tinh tir thanh phan
phan doi xung W (truong hop dan hdi tuyén tinh) theo cong thirc (21) (Tape et al., 2009):

N - 1 . - N :. T 1
W = (L - L) = S [T T - ()] =

1 dv, 1 1 dv,
0 R—e(—"e * E) R—e(—% * Ea_fp) (11
~|-w 0 i(—v cos@ +i%_€ﬁv_¢)
= 2R\ % sinf dp 98
—Wis —Was 0

Khi d6 d6 16n coa van tde quay cuia mot diém lu6i trén bé mat cua Trai dat (r, 6, d)) duoc tinh
theo:

(12)

Q= waz +Wh+ W5

Néu biéu dién khu vuc nghién ctru bang m diém dic trung thi do 16n ciia van tdc quay trén khu

vuc d6 c6 dang ma tran sau: o
1

0= (13)

0

Pon vi cua vén toc quay Q 1a [rad/nam].
2.2. Tinh vin téc bién dang (tich din nén ép) (Strain rate)

Tir thanh phan d6i ximg cua tenxo gradient van tdc ta tinh dugc tenxo van tdc tich dan nén ép
theo cong thuc:

my L[ 1) (14)
|

Van tdc bién dang tach dan nén ép (Strain) ctia mot diém theo tenxo gradient vén toc dugc tinh
nhu sau:
=
St—vzﬂl'l'ﬂ: (15)

Va vén toc bién dang trugt (Shear) dugc tinh theo cong thirc:

S 2 16
Sh= JZal—i-ga: ~3% (16)

J
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Trong do:

2 dvg 2 1 dv,
as =—(Vr +_)+£ vr—I-vgcosB—I-ma

a; = F.D3,.D55 + F.Dyy.Dyy — F.D5,. Dy

Tuong tu, néu trong khu vuc nghién ctru dugc biéu dién voi m diém mat ludi thi d 16n cua van
toc bién dang tach dan nén ép va bién dang trugt trén khu vuc c6 dang véc to:

st, sh,
st = |5tz |, sh=|Sh (17)
st Sh,

Pon vi cia van toc bién dang tach dan nén ép St va véan tdc bién dang trugt Sh 1a [/nam].
2.3. Tinh vdn toc truwong no (Dilatation rate)

Van toc truong nd tai mot diém xét dugce tinh tir tenxo gradient van toc theo cong thuc:

8= F(Dzz + Daa) + Dy + D35

2 2 (18)
E}=§Dn +§D33
Hay 2 dvg 2 1 dv,
o=—(v ) 8
3R, +—- 28 + e(v +vgoosb+ — sind 34

Neéu khu vuc nghién ctru dugc biéu dién voi m di€ém mat ludi thi van toc truong nd ctia khu vuc
c6 dang véc to: o,

o=|% (19)

Pon vi cta van toc bién dang truong nd & 1a [/nam].
3. Két qua tinh toan

Dé tinh toan bién dang khu vyc, trudc tién tinh toan truong van tde chuyén dich ngi suy cho khu
vuc Mién Béc Viét Nam tir két qua quan tric trén 78 diém tric dia do bang cong nghé GPS (tir nim
2012-2015) theo quy trinh duogc trinh bay trong (Lai Van Thuy, Duong Chi Cong, 2018), truong van
tdc n6i suy cuia khu vie Mién Béc da dugce tinh toan va thé hién nhu hinh sau: (Xem hinh 1)

Tir cac diém dic trung cta trudng van toc chuyén dich noi suy (diém GRID), tién hanh tinh toan
cac dai luong bién dang theo phan ly thuyét da duoc trinh bay & Muc 2 néu trén. K&t qua tinh toan
duoc tong hop trong bang sau: (Xem bang 1)

Tir két qua tinh toan cac dai lu’ong bién dang ctia cac diém dic trung (GRID) chung t6i da su
dung phan mém Surfer dé v& ban dd truong bién dang cho khu virc Mién Bic nhu sau: (Xem hinh
2,3,4,5)
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Viis phelh iy DT i iw iy Bl 1 B il ol el Pikily Tolml ey

nid )

A g

Hinh 1: Ban do truong van toc noi suy trén khu vuc Mién Bdc

Bdng 1: Két qua tinh cdc dai heong bién dang

Pai lwong bién dang Gia tri lon nhéat Gia tri nhé nhit | Gia tri trung binh
Van téc quay [rad/nam] 4.05E-08 3.533E-12 7.153E-09
Vian téc bién dang [/nim] 847E-08 3.24E-12 9.34E-09
Vian tac treot cuc dai [/nam] 8.05E-08 4.87E-12 §.88E-09
Van téc treong nd [/nam)] 4.55E-08 -4 68E-08 -1.02E-11

TRUGONG BIEN DANG QUAY (rad /ndm)

Hinh 2: Ban dé treong bién dang quay trén

khu vue Mién Bac

TRUFONG BIEN DANG TACH DAN NEN EP (10 %in&m)

Hinh 3: Ban do trwong bién dang
khu vue Mién Bdc
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TRUONG BIEN DANG TRUQT (10-9/nam)

Hinh 4: Ban do truong bién dang tricot Hinh 5: Ban do trong bién dang trirong né
khu viee Mién Bac khu viee Mién Bac

Két luan

Tur két qua tinh toan theo 7bié1"l déj song nho 9éc dai luong bién ‘dang' dua trén sb liéu do GNSS
giaj dogm 2012 = 2015 co the thay rang trén phan 16n khu vuc Mién Bac Viét Nam hoat dong dia
chat kién tao la yeu, ngoai trtr quanh khu vuc déi dut gay Lai Chau - Dién Bién.

Két qud tinh toan tr Bang 1 cho thiy do 16n bién dang trung binh ¢ 10°/ndm 16n hon khong
nhiéu so voi bién Slang mot pl}ﬁn khu vuc Mién Bac theo Nguyén Van Huéng (2012) va nho hon
khoang 10 + 100 lan so voi bién dang tai Nam California (Tape et al., 2009).

Panh gia cu thé hon d6i véi timg dai lwong bién dang nhu sau: Truong van tc quay tinh c6 gia
tri 16n nhat 1a 4.05x10* rad/nam & khu vyc dit giy Lai Chau - Dién Bién; trudng vén toc bién dang
6 gia tri 16n nhat 1a 8.47x10*/nam; truong van tdc trugt cd gia tri 16n nhat 1a 8.05x10*/nim & khu
vuc quanh d6i dat gdy Lai Chau - Pién Bién, ¢ giita va cubi d6i dit gdy Muong La - Bic Yén;
truong van toc truong nd trong khong gian ctia khu vuce, ¢6 gia tri 16n nhat 1a 4.55x10*/nim & khu
vuc déi dirt gdy Lai Chau — Pién Bién.

Phuong phap bién d6i song nho cho phép xac dinh duoc truong van toc chuyén dich trén toan bo
khong gian khu vuc quan tric, ddy chinh 14 diém khac biét giita phuong phap bién doi song nho.
Trong thoi gian toi két hop véi cac s liéu do GNSS lién tuc s& giup xay dung dugc truong van toc
chuyén dich va bién dang theo thoi gian va cho ta nhiing danh gia cu thé hon va chinh xac hon vé
chuyén dong hién dai vo Trai Dat khu vuc nghién ctru.Q
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Summary

Evaluation of modern tectonic activities by Wavelet transform methods from GNSS meas-
urement data

Lai Van Thuy
Vietnam Institute of Geodesy and Cartography

In recent years, the method of wavelet transform has been applied and developed strongly in the
geodesy field in many countries around the world. Some study results have pointed out dominant
advantages of this method in reducing noise, extracting initial disturbance signals, analyzing GNSS
measurement data in time series, building geoid model and in studying the deformation of the
Earth’s crust. This paper presents the theoretical basis of the wavelet transformation method in cal-
culating the deformation quantities in Northern region of Vietnam, which based on the velocity field
interpolation results, according to the 4-cycle GNSS measurement data (2012-2015). Calculated
results have shown that the modern tectonic activity of the crust in these areas is very weak and it
only concentrates on the fault area Lai Chau - Dien Bien with the maximum rotation rate: 4.0x10®
rad/year, maximum strain rate: 0.84x10%/year, maximum shear rate: 8.0x10*/year and maximum
dilatation rate: 4.5x10*%/year. This result is quite consistent with the study result concerning the activ-
ities of fractures in Northern regions which had been published ago.O
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UNG DUNG ANH VIEN THAM TRONG THANH LAP BAN PO
PAT NHIEM MAN: THU NGHIEM TAI UONG Bi, QUANG NINH

NGUYEN PHI SON, NGUYEN TUAN ANH,
NGUYEN THI HOI, NGUYEN THANH THUY
Vién Khoa hoc Po dac va Ban do

Tém tit:

Pdt bi nhiém man la mét trong nhitng qud trinh suy thodi dcftph(f bién nhdt doi véi cac khu vuee
ma & dé heong boc hoi I6n hon heong muwa hodc cdc vimg ven bién. Sir dung cdc kénh pho, anh chi
$6 cia dnh Landsat8 dé nghién ciru twong quan VOi gid tri tong s6 muéi tan (TSMT) tai cdc mdu
dzeu tra ngoai nghzep tir @6 Idp ham hoi quy vé ¢ nhiém mén cua dat. Pdy la co sé dé tinh todn
tong lwgng muoi tan cho toan khu vuc nghién ciru. Piéu nay minh chirng cho khad ning khaz thac dir
liéu viéen tham trong thanh lap ban do mikc dg nhiém man ciia dat. Bai bdo ndy dwoe viét tir két qua
thue hién Dé tai cap nha nuwoc ma so s BDKH.10/16-20 thudc Chuong trinh “Khoa hoc va cong nghé
ing phé voi bién doi khi hdu, qudn Iy tai nguyén va méi truong giai doan 2016 — 2020”

1. Giéi thiéu

Nhiém min dat bao gdm qua trinh xam nhap
man, qué trinh tich tu qua nhiéu mubi hoa tan
trong dat, do sir dung nudc tuoi lién tuc, 1a mot
dang suy thoai dit phd bién ¢ nhitng ving dugc
tudi trong moi truong dat kho hodc cac ving ven
bién. Mot sé ving sir dung nudc ngam cd ham
luong mudi cao trong tudi tidu ciing lam do
nhiém man coa dat tang nhanh. Mudi 1a mot
thanh phan tu nhién trong dat va nudc. Cac ion
hinh thanh d6 méan trong dat gém: Na’, K, Ca,’,
Mg," va Cl-. Théong thuong, nong do cua cac
mudi hoa tan nay dugc chi thi dudi dang d6 dan
dién (EC) hay lugng tong sé mudi tan ciia dung
dich dugc chiét xuat tir hdn hop déat bio hoa
nudce, vi EC va TSMT dé dang do duoc chi )
thuc té vé tong ndng do cua cac chit hoa tan ion
héa trong mot mau nudec. Diét duoc coi 1a man
ning néu EC cao hon 4 dS/m hoic TSMT cao
hon 0.75%, néu & dudi muc do trén sé dugc phan
thanh cac mirc d6 nhiém min trung binh hoic it
nhiém man.

Céc khu vuc bi anh huéng béi mudi trung
binh chiém 20% dién tich dat dugc tudi tiéu trén
thé gidi trong khi con sd nay ¢ cac nude kho can

va ban kho tang 1én hon 30% (Newer va nnk.,
2013). Theo Lé Huy Ba (2000), dat bi nhiém
man & Viét Nam co6 dién tich khoang 1 tri€u ha,
chiém khoang 3% dién tich tu nhién ca nudc.
Tap trung chu yéu ¢ dong bang song Cuu Long,
0 day c6 hon 700 ngan ha dit man va nhiém
man, dia ban ven bién bj min xdm nhap vio sdu
trong ndi dong tir 30 - 40km. Theo du bo, gin
mdt nira dién tich cua ving dong bang séng Ciru
Long s& bi nhidm min néu cac dap thiuy dién
phia dau ngudn séng Mekong tich nudc, khong
cung cap du nudc dé diy min ra bién. Ngoai ra,
& cac tinh duyén hai mién Trung nhu Quéang
Binh, Ha Tinh, Ninh Thuén... dién tich dat
nhiém min ciing 1én dén vai chuc ngan ha.
Nguyén nhan lam dat bi man hoa c6 rat nhiéu
nhung c6 hai nguyén nhan chinh, do la: Nguyén
nhan khach quan: do céc qua trinh, tién trinh xay
ra trong tu nhién, khong cé sy tac dong ctia con
ngucn Nguyén nhan chu quan: do qua trinh
song, canh tac ctia con ngu’m gay tac dong den
cac dac diém tu nhién cua dat. Thay duoc tam
quan trong ciia min hoa dat dang dién ra manh
mé, cic dia phuong da va dang tién hanh didu
tra, danh gia dat dai, trong d6 c6 chi tiéu vé “min
héa”. Chi ti€u nay duoc diéu tra thuc dia cho cac
khoanh dit bang phuong phap 14y mau va phan

Ngay nhan bai: 11/2/2019, ngay chuyén phan bign: 19/2/2019, ngay chép nhan phan bién: 27/2/2019, ngay chép nhan dang: 1/3/2019

28 TAP CHi KHOA HOC PO DAC VA BAN PO SO 39-3/2019



Nghién citu

tich theo ham lugng “tong s6 mudi tan” va 1ap
ban d6 man hoa dat.

Trong nhing nim gan day, mot phu’ong phép
danh gia hién dai trong klern soat do nhiém man
d4t 1a dya trén tu liéu vién tham da duge nhiéu
nghién ciru dé cap dén. Co thé gian tiép hodc
truc tiép uoc tinh gia tri d0 man cla dét tir cac
kénh phd va chi s6 trén anh vién tham. Trén co
sO, sy gia ting ham lwong mudi trong dat din
dén ting hé sb phan xa phd cua dit, nhét 1a do
phan xa trong quang phé nhin thdy va can hong
ngoai (NIR). Nhiéu nghlen ctru chung minh
duogc su tuong quan tot glua muc d6 nhiém man
ctia dat véi cac kénh phd, nhu cac nghién ciru
cua: Amal Med-hut Abdul-Qadir va nnk. (2013);
Karavanova, E.I va nnk (1995); Everitt, J.D va
nnk. (1988); Abbas, A, Khan. S. (2008); Khan. S.
va nnk. (2001); Douaoui va nnk. (2006),; Newer,
B., Ali A., Zargawi, H. (2013); Engdawork
Asfaw va nnk. (2018).

Phat trlen mot giai phap trong kiém soat do
man 12 van d& quan trong d6i v6i quan 1y nong
nghiép hién dai, dac biét la ddi voi cac vung kho
han va ban khd han nhu mién trung hodc ven
bién Viét Nam. Viéc xac dinh d6 nhiém min tir
anh v¢ tinh da pho la phuong phap glan tiép
thong qua kenh phd va anh chi sb. Nam duoc
thong tin vé mirc do, cuong d6 va pham vi nhiém
man 1a can thiét dé 1ap ké hoach va td chiic cac
chuong trinh cai tao dét hiéu qua hon. Muc dich
ctia nghién ctru nay 1a str dung tu liéu vién tham
Landsat8 dé xac dinh sy phan bd khong gian va
mirc d6 nhidm min cia dat nong nghiép trén
dién rong thi diém tai TP Udng Bi tinh Quang
Ninh.

2. Tu liéu va phuwong phap
2.1. Khu vwc nghién ciru

Thanh phé Uong Bi la d6 thi loai II, c6 2/3
dién tich 1a ddi ntii déc nghiéng tir Bic xudng
Nam, dugc phan thanh 3 vung 1o rét: Ving cao:
chiém 65,04% téng dién tich ty nhién. Ving
thung liing: Nam giira ddy nai cao phia Bic va
diy nii thap phia Nam, chiém 1,2% dién tich tur
nhién. Ving Thap: chiém 26,90% dién tich tu

nhién thanh phé. Vé khi hau: nhiét d trung binh
nim 1a 22,2°C. S6 gio ning trung binh mua hé 6
- 7 glor/ngay, mua dong 3 - 4 gid/ngay, trung blnh
s6 ngay nang trong thang la 24 ngay Do am
tuong d6i trung binh nam 1a 81%, d6 am tuong
d6i thap nhat trung binh 1a 50,8%. Tong lugng
mua trung binh nim 1a 1.600mm, cao nhat
2.200mm. Mua thuong tdp trung vao cac thang
6,7,8 trong ndm, chiém t6i 60% lwong mua ca
nam. Luwong mua trung binh gita cac thang
trong nam 1a 133,3mm, s6 ngdy c6 mua trung
binh ndm 1a 153 ngay (http://uongbi.gov.vn/).

Trén dia ban TP Udng Bi phan bd cac loai
dat, gdm: Nhom dit man M; Pit man su vet
dudce glay noéng Mm-gl; Dt phén min SM; Pét
phu sa P; Dat xam X; Dét Vang do: (1) Pat vang
do da 1an sau Fv-sk,, (2) Dit vang nhat da sau
FVv-d,. (3) Dat vang nhat d4 1an sau FVv-sk,.
Pat mun vang nhat trén nai d4 nong HVv-d,;
Dat nhan tac NT. Dat vang do phan bd rong, dic
diém cua déat phy thudc vao dia hinh, mau chét,
tham thuc vat, moi truong sinh thai su dung dat.
O Uodng Bi phan 16n dat vang dé nam ¢ d6 doc >
20°, tang d4t min day 50-100cm dat chua, nghéo
bazo va cac chat d& tiéu, do phi ty nhién trung
binh thap. Mot phan dién tich con hoang hoa
dudi tham cd hodc cay lun bui, dién tich con lai
dugc che phi bang thim rimg va mot it cay
tr(‘Sng.

2.2. Phwong phap

Sic thai clia tham thyuc vat s& 1a mot dau hiu
gian tiép cho sy hién dién ciia cac mudi trong
dat. Dat bi anh huong boi mudi thuong duoc dic
trung boi cac khu vue c6 thuc vat sinh truong
kém. Tu quan_ hé glua d6 man cua dit théng qua
chi s6 “tong sb mudi tan” véi gia tr1 phan xa cia
cac kénh phd va cac kénh anh chi sb, chung ta s&
thiét 1ap du’oc cac ham tuong quan gilra tong
lwong mudi tan — TSMT va cac kénh anh chi s6
cia anh Landsat8. Can phan tich va lwa chon
dugc ham twong quan tdt nhat, chit ché nhét,
dam béao giai thich voi mirc do tin cdy nhit vé
TSMT trong dat thong qua 4 kénh phd gbe (do,
luc, lam, c4n hong ngoai) va cac anh chi sé dugc
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dé xudt tir cac nghién ctru:
Chi sb mudi 1: SII =
[Abdellatif Dehni, Mourad Lounis (2012)];

Chi s6 mudi 2: SI2 = Véreen® +red” + NIR®
[Douaoui va nnk. (2006)];

Chi s6 mubi 4: SI4 = —
[Douaoui va nnk. (2006)]; Gl

Chi s mudi 5: SI5 = =
[Douaoui va nnk. (2006)];

Chi s6 do sang dét: BI = (| (Green” + Red”)
[Khan va nnk. (2001)];

Chi s6 dat man thuc vat:

VSSI = (2 % Blue - 5 % (Red + NIR))
[Abdellatif Dehni, Mourad Lounis (2012)];

Chi s6 thuc vat khac biét binh thuong:

NDVI = % [Khan va nnk. (2005)];

Chi s6 thyuc vt diéu chinh dat:

SAVI = e [Huete A. R.,(1988)].

Chi s6 thuc vét ty 1¢: RVI = = [Abdellatif
Dehni, Mourad Lounis (2012)]

(v Green + Red)

Red

NIR+Red+L)«(1

Dé thiét 1ap dwoc ham tong quéat tinh do
nhidm min cua dét thong qua cac bién doc 1ap 1a
gi4 tri pho va gid tri anh chi s6 trudc hét can xem
xét quan hé gitra “TSMT” va timg bién doc 1ap
trong tong sd 14 bién dugc dé xuat, tir d6 ching
ta lya chon duge cc bién doc 1ap c6 quan hé
chit ché nhét véi TSMT, tir d6 s& thiét 1ap duoc
ham hdi quy giita “TSMT” va céac bién doc 1ap
lya chon. Véi ham nay ching ta s€ tinh duoc gia
tri “TSMT” cho tat ca cac pixel trong khu vuc
nghién curu. Lép ban dd mirc d6 nhiém man cho
khu vyc dat nong nghiép, trong d6 muc do
nhiém man duoc phan thanh 4 mtrc do: bit chua
nhiém man (TSMT<0,25%); DAt man it (TSMT
tir 0,25 - 0,50%); Pat man (TSMT tir 0,51 —
1,00%); Dat rat man (TSMT>1,00%) theo Tiéu
chuan nganh 14 TCN 53:1997 — NN&PTNT.

2.3. Thu thip dit liéu va phdan mém
Céac miu dat dugc thu thap va phan tich chi

s6 “TSMT” tai phong thi nghiém CEAT (Phong
phan tich méi truong - VILAS 621 — VIM-
CERTS 082 — Vién méi truong ndng nghié¢p),
thoi diém thu nhan va phan tich vao thang
10/2018, thoi gian nay phu hop véi thoi gian thu
nhan anh Landsat8.

Dir liéu Landsat8 chup thang 10/2018 s
dung cho nghién ctru nay c6 4 kénh pho do phan
giai plxel la 30m, da dugc xu ly chuyen déi gia
tri s6 sang gia tri bic xa phd (L 2): tiép theo 1a
hiéu chinh buic xa tai dinh khi quyén vé gia tri
phan xa bé mat. Phan tich hinh anh duoc thuc
hién bang ENVI5.2.

2.4. Tao va lwa chon mé hinh

Trong sd 13 bién co 4 bién 1a gia tri pho 9
bién 1a gla tri anh chi so St dung phan mém
SPSS16 dé kiém tra mbi quan hé giira cac bién
nay véi bién phy thuoc “TSMT”. Két qua dénh
gia chat luong tuong quan dua vao cac hé sd R2,
sig., f.

3. Két qua nghién ciru

Vi tri diéu tra léy mau thuc dia c6 toa do
trong VN2000. Cac thong tin vé gid tri phd (Red,
Green, Blue, NIR) va gia tri chi s6 anh (SI1, SI2,
S14, SI5, BI, VSSI, NDVI, SAVI, RVI) dugc tinh
toan tir cac kénh phd gbc ciia Landsat8. Ddi véi
mdi kénh phd, nguoi ta nhan thiy rang d6 chinh
xé4c cua xac dinh toa do nim trong pham vi 30
mét cho thdy rang vi tri cia ph6 khong thé duoc
biéu thi bang mot pixel. Do d6, gia tri phd trung
binh ciia khdi 4 pixel wéc tinh cho mdi kénh dé
biéu thi gia tri phd twong tng ciia timg vi tri 14y
mau. Str dung phan mém SPSS16 phan tich cac
trong quan don dé danh gia bién doc 1ap. (Xem
bang 1)

Qua Bang 1 trén cho thiy 5 bién SI2, SI4,
NIR, VSSI, SAVI ¢é céc chi tiéu danh gid don
dam bao yéu cau dé ra. Tuy nhién dé 1ap duoc
ham hoi quy da bién can phai xem xét va kiém
chimg chét luong ciia ham da bién dé tim ra
truong hop téi uu. Cu thé:

- Truong hop st dung 5 bién SI2, SI4, NIR,
VSSI, SAVI dé 1ap ham hoéi quy TSMT s€ cho
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chung ta cac chi s6 R?=0.927; Sig. =0.007 va F
= 12.721 cho thay c6 mdt trong sO cac bien
khong c6 y nghia thong ké (Sig. > 0.005).

- Truong hop st dung 4 bién SI2, SI4, NIR,
VSSI dé 1ap ham hoi quy TSMT sé cho chung ta
két qua nhu sau:

TSMT = - 0.156 + (6.352*SI2) + (2.859*S14)
+ (0.481*NIR) + (1.439*VSSI) (1)

Ham (1) véi R* = 0,899; sig.= 0,004 va F =
13.398 diéu nay cho thay 4 bién c6 y nghia thong
ké. (Xem hinh 1, 2, 3, 4)

Phuong trinh (1) 1a cong thirc tinh TSMT cho
bat ky vi tri nao trén anh Landsat8. Tir ban d6 do
man udc tinh phan loai cac murec dd man: do man
thép, man trung binh va man cao, bao gém
42.41%, 56,27%, 1,28% va 0,004% tong dién
tich TP Uéng Bi (Xem hinh 5, bang 2).

Bang 2: Thérng ké dién tich mirc do nhiém mdn

TP uéng Bi
STT Phiin loai Dién tich (ha)
1 | Dat chwa nhidm min 10.851.12
2 | Ditmanit 14.397.03
3 |Ditmin 327,69
4 Pt rit min 7.65

BAN OO0 DAT 5| NHIEM MAK MAM 2015
O UBNG B2 TINS GLANG NIk

THANH P

Hinh 5: Ban do phdn ving mitc do nhiém mdn
ciia dat TP Uéng Bi nam 2018

Kiém ching chat luong ban d6 phan ving
muc d6 nhiém min cia dat TP Ubdng Bi ndm
2018 dua trén viée so sanh ban d6 nay voi ban dd
dat nhiém man TP Udng Bi dugc thanh lap bang
phuong phap diéu tra thuc dia. V& phan bd mirc
d6 nhiém min co ban 2 ban dd tuong déng nhau,
vé mirc d6 chi tiét thi ban dd dwogc thanh lap tir
nghién ctru nay c6 do chi tiét cao hon.

Bdng 1: Phadn tich tiwong quan don giita TSMT va cdc kénh phé va kénh chi sé

Bién phu Biélf doc Him hoi quy Chi tiéu dinh gid
thuoc lap ) R~ Sig. F
SI4 TSMT =0.031+1.092%SI4 | 0.725| 0.001 | 23.726
SI2 TSMT = -0.084+1.237#SI2 | 0.879| 0.000 | 65.299
NIR TSMT = 0.031+0.975*NIR | 0.834| 0.000 | 45305
VSsI OTEE;VSS] - 00391 0856 | 0.000 | 53.504
SAVI TSMT = i
0.150+1 044*SAVI 0.631 | 0.003| 15383
NDVI TSMT = 0.152-
TSMT L TR 0.504 | 0.014| 0.153
RVI TSMT =0.154+0.043*RVI | 0.485| 0.017 | 8462
SIL TSMT = 0.314-0.376*SI1 0.010 | 0.768 | 0.093
BI TSMT = 0.314-0.263*BI 0.010| 0.771] 0.09
SIS TSMT = 0.256+0.025%SIS | 0.001 | 0918 | 0.01l1
Blue TSMT =0.310-0.422*Blue | 0.012| 0.748 | 0.110
Green TSMT = 0.209-0.209%Green | 0.003 | 0.870 | 0.028
Red TSMT =0.321-0.467*Red | 0.018 | 0.694 | 0.166
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Hinh 3. Anh chi s SI2

Hinh 4. Anh chi 56 VSSI

4. Théao luan

Hiéu qua ctia mo hinh hdi quy dugc chon dé
du doan va 1ap ban d6 phan bd mirc do nhiém
min cua dat dugc thé hién br:ing mbi quan hé
manh (R = 0,899) & mirc xac suat 95%. Diéu
nay mot phan 1a do két qua lya chon céac chi s6
vién tham khi tham gia ham tinh d6 mén cta dat
tuong d6i phu hop. M6 hinh dugc chon trong
nghién ctru ny cho thiy mirc d hoi quy t6t hon,
tuong tmg v6i kha niang du doan do man cua dat
chinh xac hon so vdi cac nghién ctu trude day
nhu Amal Allbed, Lalit Kumar. (2013); Amal
Muhammad Saleh (2017); Abdellatif Dehni,
Mourad Lounis. (2012); Abbas, A, Khan. S.
(2008); Khan. S. va nnk. (2001); Abd El Kader
Douaoui va nnk. (2006); Weicheng Wu va nnk.
(2014); Engdawork Asfaw va nnk. (2016). Cac
nghién ctru nay di chi ra rang chi s d6 man
(SI1) va kénh dé (Red) c6 tuong quan cao nhat
v6i TSMT va mang lai két qua tot hon so v6i cac
kénh riéng 1¢é va cac nghién ctru chi st dung tur 1
dén 2 chi s6 dé woc tinh TSMT, tuong tng véi

cac ham hdi quy c6 R< 0,8 thap hon muc hdi
quy cua ham (1) duoc thiét lap trong nghién clru
nay. Do do, phuong phap két hop cac dai quang
pho gdc v6i anh chi s6 trong mot mo hinh duy
nhit 12 mot giai phap ddy hira hen dé phat hién
va lap ban dd d6 man “TSMT” trong dat. Tuy
nhién van dé c6 thé nhan thiy d6 1a sy khong
thong nhat vé mirc d6 twong quan phy thudc gitra
cac bién doc 13p so véi dd man ctia dat, ké ca vé
$6 luong bién doc 1ap tham gia m6 hinh ciing
khong gidng nhau, diéu nay c6 thé thiy mé hinh
thuc nghiém dua ra cho mdi ving dia 1y khéc
nhau 1a khac nhau. Viéc dua ra mo hinh hi¢u qua
nhit phai dua trén nhiéu mau thuc nghiém cho
mdi loai anh vé tinh khac nhau.

Két luan

Bai bdo di trinh bay két qua 1an dau s dung
anh LandSat8 trong Urng dung xac dinh d man
clia dat thong qua chi s6 “tong s6 mudi tan”. Bai
bao da phan tich va chung minh tinh hi€u qua
khi str dung phdi hop cac kénh phd gbe va cac
chi s6 anh cua LandSat8 tir d6 Iva chon dugc 4
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bién tham gia trong ham hdi quy tinh tong s6
mudi tan. Piéu nay khang dinh 1a c6 thé ap dung
LandSat8 dé 1ap ban d6 va mo hinh héa do
nhiém min bang cac k¥ thuat khong gian dia 1y.
Viéc st dung dit licu vién tham, két hop véi mau
thue dia 1a mot giai phap tot trong viéc phat hién
cac khu vuc bi nhiém man. Vi kha nang suy
doan khoang 89,9% cac vung man co thé duoc
nhan biét tir ham hoi quy, do d6 mé hinh nay c6
thé dugc sir dung trong cac khu vuc twong tu khi
nghién ctru dat nhiém min. Véi phuong phap
tiép can nay, chung ta c6 thé giam sat duoc do
min cuia dat trén dién rong b?mg anh da thoi
gian. Sy don gian cia mo6 hinh nay va muc do
chinh xac chép nhan duogc lam cho né tré thanh
mot cong cu kha thi sir dung trong diéu tra danh
gia dat dai néi chung va thanh 1ap ban do nhiém
min cia dat néi riéng. Tuy nhién, dé nang cao
chét lugng va dd tin cdy ctia phuwong phap can
phai mé rong pham vi nghién ctru, ting cuong
cac mau thyc dia.Q
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Applying remote sensing images to establish saline soil map: Case study in Uong Bi city,

Quang Ninh province.

Nguyen Phi Son, Nguyen Anh Tuan, Nguyen Thi Hoi, Nguyen Thanh Thuy

Vietnam Institute of Geodesy and Cartography

Saline soil is one of the popular soil degradation progress, which happens in areas where evapo-
ration is higher than rainfall or coastal areas. Saline soil is determined by total dissolved sanity
(TSMT). This paper proposes defining TSMT, for whole Uong Bi city, based on the regression equa-
tion. The paper uses the bands and index images of Landsat 8 OLI data and field sampled TSMTs to
find out the correlation between them and the regression express. The paper results show the abili-
ty to use remote sensing image for mapping saline soil. This paper is a product of the project (coded
BDKH.10/16-20) “Researching and applying modern technologies for building natural resource
change management models, completing the management tools, and improving the monitoring
capacity in land use change.”O
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NGHIEN CUU UNG DUNG PHAN MEM GCADAS
PE XAY DUNG HO SO PIA CHINH VA DU LIEU
KHONG GIAN DPIA CHINH TAI VIET NAM

DUONG VAN PHONG®, PHAN VAN SANG®, PHAM THI THANH®
©Pai hoc M6 Pia Chat, “Céng ty TNHH TVXD va Phat trién CSHT s6 1
“Dai hoc Cong nghiép Quang Ninh

Tom tit:

Hé théng ho so dia chinh co vai tro hét sire quan trong trong cong tac quan 1y nha e vé ddt
dai va la co so phap ly cung cdp thong tin dat dai lién quan dén thong tin dia Iy, phap luat kinh té
va moi trwong Bé ho so nay sé giip thue hién c6 hiéu qua cdc hoat dong déing ky cdap gidy chimg
nhdn quyén sir dung dat, ding ky bién déng va quy hoach sir dung dat v.v. DiF liéu dia chinh luén
can dwgc lam méi dé nang cao dé chinh xdc; cdp nhdt, bé sung, chudan héa va phai dong nhdt giita
ho so va ban do dé ddp g dwoc nhu cau cia xd héi. Bai bdo ndy gidi thiéu va dp dung phan mém
gCadas dé xdy dung ho so dia chinh (HSPC) va dit liéu khong gian dia chinh (DLKGPC). Cdc chire
ndng ciia phan mém cho thdy sw chinh xdc, chudn héa va dong nhat giita hé so va ban do. Tir d6 dé
xudt sir dung thong nhat phan mém gCadas dé thiét lgp hé thong ho so dia chinh va xdy dung dir
liéu khéng gian dia chinh phuc vu cong tdc quan Iy nha nuée vé dat dai ¢ Viét Nam.

1. Giéi thi¢u

H6 so dia chinh 1a hé thong cic ban do, cac
tai liéu, sd liéu, tu liéu chira dung cac thong tin
vé tu nhién, kinh té, xa hoi va phap 1y cua thua
dat duoc thiét 1ap trong qua trinh do v& lap ban
dd dia chinh, cong tac dang ky dat dai ban déu,
cip gidy chimg nhan va dang ky bién dong dat
dai [1]. HO so dja chinh phan anh chi tiét dén
ting thira dat theo don vi hanh chinh cip xi qua
nhiéu thoi ky, nhiéu phuong phép khic nhau;
nhin vao hd so dia chinh ta c6 thé biét dugc moi
thong tin vé dat dai, tao diéu kién cho viéc su
dung dat dai mot cach day du, hop 1y va hiéu
qua.

Co s¢ dir liéu dia chinh 1a tap hop théng tin
6 chu tric cua dit liéu dia chinh (gém dir liéu
khong gian dia chinh, dit liéu thudc tinh dia
chinh va cac dit liéu khac c6 lién quan) duoc sip
xép, t6 chirc dé truy cap, khai thac, quan Iy va bd
sung, cap nhat [3].

Nhu vay, viéc xay dung CSDLDC va HSBC

gilip cong tac quan 1y nha nudc vé dat dai duoc
thuc hién tot hon, hiéu qua hon.

GCadas 1a mot phan mém chuyén nghiép
trong linh vuc dia chinh véi sy két hop cua cac
cong cu hd tro toan dién trong cong tac do dac
thanh 1ap ban d6 dia chinh nhu: dang ky - 1ap ho
so dia chinh, xuit hd so k¥ thuat, so myc ke, so
dia chinh dién tor, ké khai ding ky cdp gidy
ching nhan quyén sir dung dat (GCNQSDD),
thong ké - kiém ké dat dai, xay dung co so dir
liéu dia chinh,... trong moi truong Microstation
V8i [2].

2. Xay dung hd so dia chinh va co sé dir
liéu dia chinh

H6 so dia chinh c6 vai tro rt 16n trong cong
tac quan 1y nha nudc vé dat dai. N6 tao ra co so
phap 1y cho nguoi sir dung dat, theo doi bién
dong quy dét, tao diéu kién thuén loi cho viée
giao dat, thu hoi dét, giai quyét tranh chap vé dat
dai, dong thoi phuc vu cho cong tac quy hoach,
1ap ban dd hién trang su dung dat.

Ngay nhén bai: 2/1/2019, ngay chuyén phan bién: 09/1/2019, ngay chép nhan phan bién: 18/1/2019, ngay chép nhan dang: 31/1/2019
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H0 so dia chinh 1a co s¢ dé quan ly ranh gioi
hanh chinh, tai liéu dé giai quyét tranh chap ranh
gioi dat, 1a co so dé toa an giai quyet nhiing vu
an tranh chip tai san dat dai; hd so dia chinh
cling 1a tai ligu dé huéng dan ho dang ky bién
dong dat dai, hudéng dan cac co quan dia chinh
trong viéc to chirc xét cap GCNQSDD va so hiru
nha §; dong thoi 1a tai lieu dé thu thué dat mot
cach chinh xac dam bao loi ich hai hoa gitra nha
nudc va cac tng 16p nhan dan.

O nuéc ta dat dai thuong xuyén co su bién
dong rat 16n, do d6 viéc cap nhat, chinh 1y nhiing
thong tin bién dong vé dat dai mot cach kip thoi,
chinh xéc 12 rét can thiét. Tuy nhién, thuc té cho
théy cong tac quan ly thong tin, tu lidu vé dat dai
bang phuong phap truyen thong dua trén hd so,
s6 sach va ban dd gidy ma tai rnot s6 x4, phuong
dang thuc hién kho dap ing nhu ciu cip nhat, tra
ctru, khai thac cac thong tin vé& dat dai.

H6 so dia chinh bao gdm:

- Ban do dia chinh: Thé hién cac yéu tb tu
nhién ciia thira dat va cac yéu t dia 1y c6 lién
quan dén su dung dét, duoc lap theo don vi hanh
chinh cap xa, phuong, thi trén.

- 86 dia chinh: S ghi v& ngudi st dung dat
va thong tin vé thira dét, tai san gan lién véi dat
duogc cip gidy ching nhan cua ngudi d6. S6 dia
chinh duoc 1ap dé quan 1y viéc sir dung dit cua
nguoi sur dung d4t, tai san gan lién v6i dat va dé
cung cap thong tin phuc vu yéu cau quan Iy nha
nuée vé dat dai.

- S6 muc ké dat: S6 ghi vé thira dat, vé dbi
tugng chiém dat nhung khong c6 ranh gidi khép
kin trén to ban d6 va cac thong tin c6 lién quan
dén qua trinh s dung dat. S6 muc ké dat dai
dugc 1ap dé quan 1y thira dét, tra ciru thong tin vé
thira dat va phuc vu thong ké, kiém ké dat dai.

- 86 theo doi bién dong ddt dai: SO ghi nhirng
truong hop dang ky bién dong dat dai di duoc
chinh 1y trén s6 dia chinh.

- 86 cap gidy chirng nhdn quyén sir dung dat,
quyén s¢ hitu nha ¢ va tai san khdc gan lién véi
ddt (dwoc goi la sé cdap GCN): S6 duoc lap dé

theo ddi, quan 1y viéc cdp Gidy chung nhan
quyén st dung dat, quyén sé hitu nha ¢ va tai san
khac gan lién véi dat cho cac doi tuong stir dung
dat, so hiru tai san gan lién véi dat.

3. Gi6i thiéu phan mém Gceadas

Phan mém Gcadas do Céng ty C6 phan
CNTT dia ly phat trién, phuc vu thanh 1ap ban dd
dia chinh va xay dung dir liéu khong gian dia
chinh theo dac thu ctia nganh Dia chinh Viét
Nam. Chuong trinh chay trong méi truong do
hoa MicroStation 1a moi truong dd hoa duoc st
dung rong rdi trong nganh Tric dia Ban do Viét
Nam hién nay.

Gceadas 1a mot giai phap tong thé bao ham
toan by quy trinh thanh 1ap ban d6 dia chinh tir
xur 1y tri do, bién tdp ban do, tao cac bang bicu
thong ké dat dai, cap nhat bién dong,... ho tro két
xuat dir lieu khong gian dia chinh phuc vu xay
dung co s¢ dii li¢u dia chinh bang Vilis,...

Chirc nang chinh ciia phan mém Geadas:

- Tra ctru thong tin dat dai (chu, thia, gidy
ching nhan,...) truc ti€p trén ban do6 dia chinh.

- Tao cac bién ban trich luc thua dat, phiéu
xac nhan két qua do dac gidy to phuc vu ding ky
cip gidy, dang ky bién dong,... truc tiép trén ban
dd dia chinh.

- Lap trich do cho khu vuc chua c6 BBDBC
chinh quy.

- In gidy chimg nhan truc tiép tir trén BDDC.
- Chinh 1y bién dong trén ban do dia chinh.

- Lap biéu thong ké, kiém ké dat dai, xuat ban
do so *.dgn.

- Tinh dién tich, kinh phi dén bu giai phong
mat bang.

- Két xuét dir liéu khong gian dia chinh.

CAu trac va co s dir liéu phan mém Geadas
duogc thé hién trong bang sau: (Xem bang 1)

4. Thwe nghiém

a. Gi6i thiéu vé khu vuc thuc nghiém:
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Bdng 1

GCadas

.l

He Thong Ban Do Ho So CSDL Kiem Ké Cong Cu
- Thiét lap - 3o 1 dir ligu - Xuét dir lidu exel | - Tao 4 lidu - Tao khoanh - Bién tap
CSDL do dac - Nhap thdng tin khéng gian - Gan théng tin - Tign ich
Gdp CEDL - Topolegy tir exel - Hien thi dir ligu | - Bén dd gisutra | - Kiém tra
Cép uhit - Ban 44 téng - Nhap théng tin - Két xuit di -Bén 46 HT - Xt If ngi b
CSDL -Bén dé dia tir nhin ligu thude tinh - X I 80 ligu
- Thi&t 1ap chinh - Géan théng tin zang TNV .Lis, - Muat bidu kidm
DVHC - Hb so thira 4t | - Tink dign tich Vilis, .. ke
- Ty chon -Bén dé 1am gidi tda - Kiém tra
- Thigt 1lap nghigp - Quan Iy don - Bién tap
phién ban -Ha o 1am - Quan I¥ giay - Kt xusat di
nghidp chimng nhin . ligu nhip vao
- Quan Iy thira dat phan mém TK-
- Quan Ly chia s Tocl
dung
- Quin Iy nha &
- Xudt 36 hé
- Xuat bigu kiém
ke
- Théng ké, béo
Cao

X4 Duy Nghia 1a mot ving dat cat ven bién,
nam vé phia Péng ctia huyén Duy Xuyén, tinh
Quang Nam, cach trung tdm huyén khoang
15km, dién tich tu nhién 1.344 ha, trong do dat
cat pha chiém 88%, dat thit chiém 12% phan bd
chu yéu ven song. Dia hinh x4 Duy Nghia bj chia
cat boi dong rudng nhod xen 1an cac go/ndng,
bau, tao thanh vung sinh thai dac trung ctia vung
ddng bang duyén hai mién Trung nudc ta.

Xa Duy Nghia hién c6 2.559 h¢ véi 9.872
nhan khau, duoc chia lam 6 thon véi 74 6 dan
cu, phan bb khong dong déu, sinh séng chi yéu
1a nong nghiép chiém gan 80%, con lai 1a tiéu
thii cong nghiép va nganh nghé khac.

b. S6 ligu thuc nghiém: S6 lidu dia chinh khu
vuc thyc nghiém dugc Cong ty TNHH Tu van
xay dung va Phat trién Co s& ha tang s6 1 do dac
va thu thap trong giai doan tir naim 2016 dén
2017.

c. Két qua thuc nghiém:

Quy trinh thyc nghiém duoc tién hanh theo
cac ndi dung nhu trong so do sau: (Xem bdng 2)

Ban d6 dia chinh xd Duy Nghia sau khi do vé&
chi tiét trén pham vi toan xa s€ dugc chia manh
danh s to va bién tap nodi dung theo dung quy
dinh tai Thong tu s6 25/2014/TT-BTNMT [4].

Quy trinh bién tap ban do dia chinh thuc hién
nhu sau:

- Thiét 1ap don vi hanh chinh: Trén thanh
cong cu gCadas chon thuc don (H¢ théng —
Thiét 1ap don vi hanh chinh — Chon Tinh/
Thanh phd: Quang Nam; Quan/Huyén: Huyén
Duy Xuyén; Phuong/Xa/Thi tran: Xa Duy Nghia
— Thiét 1ap). (Xem hinh 1)

- C4t manh, danh sb to ban dd

+ Tao so d6 phan manh: Ban d6 — Ban do6
tong — Tao so d6 phan manh — chon Tao so d6
phan manh theo ca ban dd, chon ty 1€ ban dd,
16p, mau,... — Tao SDPM

+ Panh s hiéu to ban do: Ban d6 — Ban d6
tong — Danh sb hiéu to ban d6 — Chon ty 18
ban dd, 16p phién hiéu, ¢& chit, mau,... — Danh
thu cong.

36
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+ Cat manh ban do dia chinh: Ban d6 — Ban
dd tong — Cat manh ban d6 dia chinh — Chon
Seeg file, 16p phan manh, cat doi tuong, chon vi
tri manh,... — Cat tu dong. (Xem hinh 2)

- Tao Topology

+ Sira 16i tyr dong: Ban d6 — Topology —

Stra 16 tu dong — Chon cac Level tao thua —
Chap nhan.

+ Tim 15i dir liéu: Ban dd6 — Topology —
Tim 16i dit liéu — Chon 16p canh, 16p thong bao
16i, Chtrc ning, do chinh xac dit liéu,... — Chip
nhan. (Xem hinh 3)

Bdng 2: Bién tdp ban d6 va két xudt dir liéu dia chinh bang phan mém gCadas

Lt khéng ché do v cdp 1 |

|
Xy dung luéi _
khéng ché do vé /—b‘ Luci khéng che do v& cdp 2 ‘
I " Dat tj 16 ban 48 ‘
S
Po vé chi tiét Bo v thiva dat, nha, giao théng, thuy hé,
ban d6 dja chinh | | diagici, ghichu
gl Thiét 1ip dom vi hanh chinh ‘
e
Bién tip ban as Cat minh, danh s6 t ban 46 ‘
dia chinh
Tzo Topology ‘
< \/l- Ban d6 dia chinh ‘
£ Ay g zen Y - -
Ket xuat dif licu { Hé so thita dét |
khong gian dia chinh [

~. Kudt dit lidu thubc tinh d61 twong 1a tép

J_L vin ban = txt

nghiém thu

Céng téc kiém tra, \ Xudt dif liéu khéng gian dia chinh ra
SHP

i e o N =
TARA S THEAS e - apihn fnmneie - PG A Y] TIAN o ]

[Mg bty | Thn oo r | M vy | Tdrdn | pat i | Tinaa
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+ Tao vung: Vao Ban do— Tao Topology —
Tao thira dit tir ranh thita — Chon cac 16p tao
thtra, gan thong tin mac dinh, 16p, mau — Chép
nhan.

Trong muc Topology, bén canh cac chic
nang & trén, tuy theo yéu cau cua ban do dia
chinh tung dia phuong ma cé thé sit dung thém
mot sO chirc nang dé tang hi€u qua cong viéc:

+ Téi gian dinh cho ban vé

+ Tao thira dat cho nhiéu to

+ Tao vung nha

+ Tao vung nha cho nhiéu to
+ V& lai thira dit tir Topology
- Ban d9 dia chinh

+ Danh sb thira: Ban dd — Ban do dia chinh
— Danh s6 thira — Dién cac 16p thong tin to ban
do, bat dau tur, do rong bang,... — Chap nhan

+ V¢ khung ban dd. (mau theo Phu lyc I,

Muc 2: mau khung va trinh bay khung ban db dia
chinh [4]

Hinh 3
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Ban d6 — Ban d6 dia chinh — V& khung ban
d6 — bién day du cac thong tin & myc tuy chon,
tao khung.

+ V& nhan dia chinh: Theo mau ¢ Phu lyc 1,
Muc 12 ghi cht thuyét minh dugc quy dinh tai
Thong tu s0 25/2014/TT-BTNMT [4].

Ban d6 — Bén d dia chinh — V& nhan dia
chinh — Pién day du cac thong tin & muc cau
hinh va nhan dugc két qua: (Xem hinh 4)

- HO so thia dat

Chirc ning nay cho phép cac bang thong ké
vé két qua da do dac cho tung thira dat nhu:
Phiéu xé4c nhan két qua do dac hién trang thira
dat, ho so k¥ thuat thira dat, bién ban hién trang
thira dit,...

+ So dd hinh thé thira dat

Ban dd — Hd so thira ¢4t — Chon thira dat
can xuét “so d hinh thé” 6 muc “thira dat”, tuy
chon nhimg ndi dung cin thiét & muc “tiy
chon”, danh sach cac t& ban dd lién ké — Tao
SDHT. (Xem hinh 5)

- Quy trinh thuc hién hd so cip méi

Pon cép moi dugc thuc hién khi don dang
trong tinh trang cap lan dau, duoc chia tach tir
cac thtra da c6 giay hodc chua cé giay (thtra tach
ra chu moi).

+ Thuc hién mot don cap méi cho mot thira
dat:

Panh dau nhitng hd can xuét don va tién hanh
xuat don bang cach kich chudt vao xuat dir liu
s€ cho hop thoai dudi day: (Xem hinh 6)

Lua chon cac thura cAn xuét don va tién hanh
hop dé xét va néu co6 du dicu kién s& tién hanh
xuat gidy chirng nhan.

+ Xuat gidy ching nhan: Sau khi nhap day du
thong tin cua thira dat va chu su dung dat tu
Exel, chon xuat gidy chiing nhan.

+ Xuét s6 cap gidy: Tuong tu nhu xuét so dia
chinh, chon Ho6 so — s bd dia chinh — Tao so
cap giay: (Xem hinh 7)

+ Xuit muc ké: Chon vao Ho so — s6 bd dia
chinh — Tao s6 muc ké&: (Xem hinh 8)

- Két xuét dir liéu khong gian dia chinh

Xay dung co so dir liéu dia chinh l1a nhi€ém vu
quan trong ctia nganh Dia chinh Viét Nam nham
quan 1y va sir dung hiéu qua dat dai, tuy nhién
gCadas khong phai 1a phan mém xay dung co s&
dit liéu. O Viét Nam hién nay, co s¢ dir liéu dia
chinh duoc xay dung bang phan mém Vilis 2.0.
Vi vay, st dung thuc don “Két xudt dit liu” dé
xuét dit liéu thude tinh ddi tuong ra t&p van ban
*txt va dit liéu khong gian dia chinh ra SHP,
phuc vu xdy dung bang phin mém Vilis 2.0.
gCadas phién ban 2019 con hd tro thém cac chirc
nang “Phan hé nhap ho so quét (so dd hinh thé )
vao hé théng CSDL Vilis 2.0” va Phan hé nhap
ranh gioi thura va cac loai ranh gidi vao vao hé
théng CSDL Vilis 2.0”.

Két luan

Viée thanh 1ap HSDC va CSDLDC dia chinh
doi hoi sy ti mi, can than, chinh xac & ca cong tac
ngoai nghiép 1an ndi nghiép. Do cling la sy ket
hop chat che gilta ngudi san xuit va cac cip
chinh quyén dia phuong dé xay dung hd so dia
chinh voi d9 tin cay cao nhét.

gCadas chay trén nén MicroStation V8i la
mot phz:in mém d6 hoa rit manh véi kha nang
g dung rat 16n trong cong tac thanh 1ap ban do.
Tdc d6 khai thac va cap nhat lugng lon thong tin
mot cach nhanh chong phu hop voi hé thong
quan ly cua ting dia phuong khac nhau. Do vay
n6 kha thuan tién cho viéc thanh 1ap mot sb loai
ban d6 chuyén dé tir cac ngudn dir lidu va thiét
bi khac nhau. Kha ning 1dng ghép va bién tip
ban dd rat phong phu, giao dién than thién, thuan
tién va d& str dung. Vi vay c6 thé sir dung thong
nhat phan mém gCadas dé thiét 1ap hé thong hod
so dia chinh va xay dung dit li¢u khong gian dia
chinh phuc vu cong tac quan 1y nha nudc vé dat
dai 6 Viét Nam.Q

Tai liéu tham khao

[1]. Nguyén Thi Kim Hiép va nnk, (2006).
Gido trinh Ban do dia chinh. Truong Pai Hoc
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Summary

Duong Van Phong, Hanoi University of Mining and Geology

Phan Van Sang, Company Limited liability Consulting construction and Infrastructure 1
Pham Thi Thanh, Quang Ninh University of Industry

Cadastral record system plays a critical role in the state management of land and is a legal basis
providing land data related to geographic, legal,economic and environmental information. This
package will help to effectively carry out the activities of: registering for Certificates of land use
rights, registering for changes and land use planning, etc. Cadastral data should always be: refreshed;
improved in accuracy; updated regularly; standardized and consistent between records and maps to
meet the needs of the society. This article will introduce and apply Gcadas software to build cadas-
tral records and cadastral space databases, thereby assessing the effectiveness of this software appli-
cation on the construction of the cadastral record system. The functions of this software show the
accuracy, standardization and consistency between the records and the maps. From that, it is pro-
posed to use GCadas software to establish a cadastral record system and build cadastral space data-
base serving state management of land in Vietnam.Q
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UNG DUNG PHUONG PHAP ROBUST BINH SAI
VA PHAN TiCH LUOI KHONG GIAN MAT PAT - GPS

HOANG NGQC HA, LUU ANH TUAN
Truwong Pai hoc Mo - Bia chat

Tém tit:

Phu(mg phap binh sai theo nguyén ly s6 binh perO’ng nhé nhdt chi phit hop khi tri do ¢é chua
sai 6 ngdu nhién, tuy nhién trong thuc té ngodi sai sé ngau nhzen cdc tri do con chira cd sai sé thé.
Hién nay, mot trong nhitng phwong phéap hiéu qua xir Iy sai s6 thé la phwong phdp wéc lwong viing
(Robust estimation). Mot dic diém quan trong ciia phwong phép wéc lwong viing la két qua ciia moi
phuwong phap woc luwong vitng phu thuoc viéc lua chon ham trong 56 cua né, do dé bai bdo ung dung
phirong phap wée leong vieng véi ham trong s6 hop 1y dé binh sai va phdn tich luéi khéng gian mdt

ddt — GPS.
1. Pit van dé

Cong nghé GPS két hop cong nghé do dac
truyén thong tao thanh mang ludi hon hop tri do
mit dat - GPS di va dang 1a giai phap hiru hiéu
trong cong tic xdy dung ludi tric dia & Viét
Nam. D3 c6 mot s nghién ctu tmg dung
phuong phap uoce luong ving de phat hién tri do
co chira sai s6 tho trong ludi tric dia, tuy nhlen
van dé xir ly, phan tich chat luong ludi tric dia
khong gian c6 nhiéu loai tri do khac nhau khi tri
do ¢6 chua sai s6 thd & Viét Nam van 1a van dé
moi mang tinh thoi sy. Do d6, trong bai bao nay
chung t6i tap trung st dung phuong phap Robust
dé tim kiém, xtr 1y va phan tich luéi tric dia
khong gian mat dat - GIS.

Ly thuyét co ban cua udc luong viing 1a trong
truong hop sai s6 tho khong thé tranh dugc, chon
phuong phéap udc luong phi hop dé cho tri woc
luong cuia cac tham s khong bi anh hudng hodc
bi anh hudng nhd nhat. Tuy nhién, viéc lya chon
ham trong sd trong phuong phap wdc lugng
vitng khac nhau s& cho két qua khac nhau. Do
d6, dé xur 1y va phan tich chét lugng ludi tric dia
¢6 nhiéu loai tri do nhu luéi tric dia khong gian
mat dat — GPS ching t6i dé xuat st dung ham
trong s hop 1y trong wéc lwong viing.

2. Giai quyét van dé

2.1. Phwong phap woc lwong viing

Gia thiét tri do doc lap L,,;, vector tham sb

can xac dinh 1a ¥, phuong trinh sai so 1a

by

- (I . .
Vi=Ad X, +L, = S

Trong do: 4,,,
hé sd, L, 1a ma trdn sb hang tu do.

la ma tran hé so, a; 1a vector

Phuong trinh (1), ham sb 2. }:') cua udc
luong M co6 dang [5]:

p0,. X) = p(v,) )

Do cac tri do khong cung do chinh xac, ma
tran trong sO P c6 dang

s 7,

Py = )

Khi do ham p c6 dang

Z.vp(v) pr(mi +1;) @)
Lay dao ham ctia biéu thic (4) ddi véi X, ky

hiéu  ggsy = ;f dugc

Ngay nhén bai: 11/1/2019, ngay chuyén phan bién: 21/1/2019, ngay chép nhan phan bién: 30/1/2019, ngay chp nhan dang: 11/2/2019
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Z pi@(via; =0 5)
iml
Dét D, =pw;,. W, =@ dlIQ’C
g cr..rﬁv, =0 (6)
hOéC AT PV =0 (7)

Thay 7=4%+L- vao (7) dugc h¢ phuong

trinh chuén cua udc lugng M 1a

ATPAX + 4"PL=0 (8)

Trong d6: P 1a ma trdn trong s twong dwong,

7, 1a phan tr trong so twong duong, w; 1a h¢ so6

trong s6.

Tham s6 X cta ude lugng ving M duge xac
dinh

X=(4"Po7 ' xA"PL )

2.2. Lwa chon ham trong sé wéc lwong virng

w,o—1 |1=__ e
W, = |'_ |_|L_ N P = WG |1_| ey
v, T

‘U;._ =w,=1;

Trong do, ¢ 1a hﬁng s6 va duoc chon ¢ = 1.5.
2.3. Tinh todn thwc nghiém

Bai bao str dung ludi tric dia duoc xay dung
trong khu vuc San bay Noi Bai, TP Ha N6i. Luoi
g6m 4 diém bao gdm 1 diém gbc NBI va 3 diém
can xéac dinh NB2, NB3, NB4 duoc do b?mg may
do GPS va 4 canh duogc do béng may do toan dac
dién tr c6 d6 chinh xac do canh la (2+2 ppm).

Lu6i GPS két hop tri do canh mit dat dugc binh
sai trong hé toa d6 dia dién. (Xem bang 1, 2, 3,
4,5, biéu do 1, 2)

Nhén xét:

Két qua tinh toan thuc nghiém phuong phap
udc lugng ving thé hién ¢ bang 4, bang 5 va
biéu d6 1, biéu d6 2 cho thiy:

- Céc tri do 1 (canh NB3 - NB4) va tri do 5
(AXNB3-NB2) duoc gan sai sO tho déu duoc phat
hién chinh xac

- D0 16n cua sai s6 thod xac dinh dugc xap xi
bang gid tri sai s6 tho dua vao mo hinh thuc
nghiém.

- Phuong phép nay cho phép tim kiém trj do
tho tir do gitip ngudi xir 1y sb liéu ¢6 thé tao ra
dir liéu do “sach” va binh sai theo phuong phap
thong thuong.

3. Két luin

Phuong phép Robust dugc nghién ctru trong
bai toan nay voi lya chon ham trong s6 hop 1y dé
tim kiém tri do chtra sai s0 thd, xtr Iy va phan
tich chat lugng ludi trac dia khong gian mat dat
— GPS cho két qua dang tin cay.Q

Tai liéu tham khao

[1]. Hoang Ngoc Ha, 2006. Binh sai tinh toan

lué6i tric dia va GPS, nha xuit ban khoa hoc ky
thuat, Ha Noi.

[2]. Huber, P.J., 1964. Robust estimation of a
location parameter. Annals of Mathematical
Statistics, 35: 73-101.

Bang 1: Tri do canh mat dat

STT Tén canh Chicu dai(m) (v sai 36 tho
Didmdau Didmeudi (em)
1 NBI NB4 900.177
2 NB4 NB2 397.890
3 NB2 NBI 717.567
4 NB3 NB4 667.753 +10
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Bang 2: Tri do GPS AX, AY, AZ va ma trdn hiép phwong sai trong hé dia tam

STT THONG TIN PIEM PAU PIEM CUOI | GHI CHU
BASELINE NE1 NB2
A AY A7 (Global) 608.200m 276.086m -261 206m
1 0.00000033 -0.00000023 -0.00000009
HPS 0.00000116 0.00000039
000000035
BASELINE NB1 NB4
AX AY AZ (Global) 840 586m 132 541m 266.374m
2 0.00000083 -0.00000068 -0.00000027
HPS 0.00000325 000000121
0.00000101
BASELINE NB1 NB3
AX AY AZ (Global) 1375.445m 405.586m -41.348m
3 0.000000315 | -0.000000246 | -0.000000096
HPS 0.000001103 00000364
0.000000330
BASELINE NB2 NB4
AX AY A7 (Global) 241374 m -144.445 m 527671 m
4 8.047E-07 -6.537E-07 | -0.000000263
HPS 3.1558E-06 1.1713E-06
0 804E-07
BASELINE NB3 NB4
AX AY A7 (Global) -525.864 m -273.045 m 307.924 m
5 8.004E-07 -6.505E-07 -2.645E-07
HPS 3.1741E-06 1.1781E-06
0 851E-07
BASELINE NB3 NB2
AX AY AZ (Global) 767.238 m -128.600 m -219.746 m
6 5017E-07 -3.573E-07 -1.203E-07
HPS 1.6939E-06 5.607E-07
3.099E-07

Bang 4: Két qua do léch 56 hiéu chinh tri do GPS khi day tri do chira sai 56 thé va
khi day tri do khong chira sai so tho

STT Tén Baseline Bg 1ach 56 higu chinh (314 tri =ai 56 tho
Biémdan | Digmeudi | dVAx(mm) | dVAvImm) | dVAzimm) {mm)
1 NB3 NEBE2 00,05 4.0} 0.00 Ax =100
2 NBZ NB4 0.01 0.01 1.63
3 NB3 NB4 0.03 3.00 1.66
4 NEBE1 NEBE2 .00 2.00) 0.20
5 NEB1 NB4 0.01 1.00 0.75
] NEBE1 NB3 0.03 2.00 0.91
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Bang 3: Tri do GPS Ax, Ay, Az va ma tran hiép phuong sai

trong hé dia dién

STT | THONG TIN | PIEM PAU PIEM CUOI | Génsaisothd (cm)

BASELINE NEBI1 NB2

AxAvAz -280.172m | -660.620im -0.334m
1 1.054E-07 | -1.662E-08 -1.801E-09 | Ax+ 10

HPS 2 605E-07 -1.102E-08
1.384E-06

BASELINE NBI1 NB4
AxAvAz 285.797m | -833.603m -0.102m
2 4 013E-07 4.504E-08 9.774E-08
HPS 6.331E-07 -7.552E-08
3.846E-06

BASELINE NB1 NB3
AxAvAz -44.575m | -1433.907m 0.010m
3 1.865E-07 [ -7.380E-09 -6.014E-09
HPS 2.445E-07 7.000E-10
1.317E-06

BASELINE NB2 NB4
AxAvAz S65.969m [ -192.981m 0.253m
4 4 803E-07 | -4.338E-08 8.061E-08
HPS 6.291E-07 -7.631E-08
3.830E-06

BASELINE NB3 NB4
AxAvAz 330.373m 580.308m -0.110m
5 4.840E-07 | -4.302E-08 9.671E-08
HPS 6.391E-07 -7.729E-08
3.847E-06

BASELINE NB3 NB2
AxAvAz 235.596m 773.286m -1.363m
] 1.034E-07 | -2.061E-08 -7.110E-09
HPS 2 630E-07 -1.154E-08
1.326E-06

va khi day tri do khéng chira sai s6 tho

Bang 5: Két qua do léch s6 hiéu chinh tri do mat dat khi day tri do chira sai 56 th

STT Tén canh D6 léch so hiéu chinh Gid tri sai s0 tho
(mm)
Diém dau Diém cudi dVS(mm)
1 NBI NB4 96.55 S+100
2 NB4 NB2 0.02
3 NB2 NBI 1.84
4 NB3 NB4 1.88
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Biéu do 1: Két qua do léch $6 hiéu chinh

Bieu do da léch so hié

Biéu do 2: Phat hién tri do chira sai s6 tho

[3]. Huber, P.J., 1972. Robust statistics - A
review. Annals of Mathematical Statistics, 43:
1041-1067.

[4]. Huber, P.J., 1981. Robust Statistics. John
Wiley & Sons, New York.

[5]. Wang Xinhou, Tao Benzao, QiuWeining,
Yao Yibin. Advanced surveying adjustment;
PGS. TS Phan Van Hién dich.

[6]. Anh Tuan Luu (2016),“Application of
correlation robust estimation in the adjustment

Summary

of geodetic network”, GMMT2016 -
International symposium on Geo-Spatial and
Mobile mapping technologies and summer
school for Mobile mapping technology.

[7]. Anh Tuan Luu, Ngoc Giang Le (2016),
“Application of weighting robust estimation in
geodetic networks”, GMMT2016 - International
symposium on Geo-Spatial and Mobile mapping
technologies and summer school for Mobile
mapping technology.Q

Application of Robust method in adjustment and analysis for network space combain ter-

rain and global positoning system.
Hoang Ngoc Ha, LuuAnh Tuan
Hanoi University of Mining and Geology

Adjustment base on least square estimation is optimal when measurements only contain random

tolerances, but in fact, the measurementscontain outliers. Currently, one of the most effective meth-
ods of handling raw errors is Robust estimation. An important feature of the robust estimation
method is the result of each robust estimation method depending on its weighting function selection.
The contents of the article refer to the application of estimation method in adjustment and analysis
for Network space combain terrain and Global Positioning System.Q
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NGHIEN CUU PINH LUQNG GIA TRI DICH VU HE SINH THAI
TRONG BOI CANH PO THI HOA TAI KHU VU'C THANH PHO HUE
GIAI POAN 1995-2018 TREN CO SO DU LIEU VIEN THAM VA GIS

PHAM VAN MANH®, NGUYEN NGQC THACH®, LUU THI PHUONG MAI®,
BUI QUANG THANH®, PHAM MINH TAM®, PHAM MINH HAI®
Truong Pai hoc Khoa hoc Tw nhién,”Cuc Vién fhdm Quéc gia
OVién Khoa hoc Po dac va Bdan do

Tém tit:

Nhitng bién dong do thi véi toc do phat trién nhanh va quy mé réng trong nhitng thdp ky gan day
dd gdy ra rat nhiéu thach thirc trong céng tac bdao ton va quy hoach sir dung dat, ddc biét la cong
tdc bao ton di tich tai cdc khu vuee lich sir. Bai bdo nay mo ta két qua cia mot cach tié’p can tich hop
phan tich cdc tac dong méi truong tiém tang ciia qud trinh do thi héa da lam cho LCLU ¢ Viét Nam
bién dong sdu sdc. Sw két hop gitra cac ki thudt vién tham va cdc chi s6 phu tro da dwa lai mot danh
gid dinh lwong héa cdc tac déng cia qua trinh do thi héa ¢ Quan thé di tich Cé dé Hué, mét di san
thé gi6i dwoc UNESCO céng nhén nam 1993. Céch tiép cdn nay bao gom phan logi anh vién tham,
phan tich cac dic diém dé thi héa théng qua bién dong LCLU, cdc chi s6 do thi héa, va lwong héa
cdc tac dong méi triwong théng qua cdc gia tri ES. Cdc két qua phdn loai dya trén doi twong cho
thdy thudt toan SVM c6 dp chinh xdc tong qudt toi wu la 78,7%-82,8% va hé s6 Kappa la 0,77-0,81.
Cc tac dong tiéu cuwc chii yéu la su suy giam vé dat AGR, FR va UGS. Gid tri suy thodi ciing cho
phép luong hoa cac tac dong tir qua trinh do thi hoa dang tang lén do anh huong cua con nguoi.
Phirong phdp tich hop nay c6 thé la mot cong cu hiéu qua dé ldp ké hoach cho sw phat trién bén
vitng trong xu hwong do thi hoa khong ngung o Viét Nam.

can bang cac muc tiéu phat trién cua lanh thd
(Andrew et al., 2014). Tuy nhién, nhitng nhiéu
dong lam thay d6i diéu kién moi trudng phan 16n
dén tir bé mat 16p phu/str dung dat - noi qué trinh
d6 thi hoa dién ra vo cung manh mé, biéu hién su
suy thodi moi truong thong qua tinh trang thuc
vat (Yebra et al., 2013). Do do, phuong thuc xac
dinh gia tri ES tir tham s6 trén ban dd hién trang
16p phw/str dung dét duge cho 1a cach tiép can
danh gia “gian tiép” anh huéng nhan sinh 1én
moi truong/h¢ sinh thai (Feld et al., 2010).

1. Pit van dé

Tinh bén viing cua hé sinh thai duoc x4c dinh
thong qua cac hiéu biét vé loi ich dem lai cho xa
hoi con nguoi, dich vu h¢ sinh thai (ES). H¢
théng céc dich vy nay thuong dugc xéac dinh dya
trén kha ning cung cip cac tai nguyén sinh thai,
van hoa va cac dich vu hd tro doi séng (MEA,
2005). Cac dich vu nay c6 thé dugc xac dinh
thong qua tién té (Ivchumz et al., 20]5) gia tri
thAm m§ va tinh than trong sy phat trién cua con
ngu:orl (Roberts et al., 2015) nén nhu mot san

phim co6 thé tién hanh trao dbi/chi tra trén thi
truong (Costanza et al., 1998). Trong bdi canh
khai thac tai nguyén can kiét nhu ngay nay, qua
trinh dinh lugng cac gia tri dich vu hé sinh thai
ngay cang tre nen pho bién nhim tan dung
nhitng hiéu biét vé kiém soat méi truong va cac
tac dong nhan sinh trong khéng gian, dam bao

Nhiing nghién ciru sir dung tu liéu anh vién
tham nhu 1 ngudn tai liéu chinh dé chiét xut
thong tin vé cac qua trinh d6 thi hoa (Song et al.,
2016). Tuy nhién, cac nghién cuu trudc day bi
han ché 16n do anh vé tinh c6 do phan giai khong
gian trung b1nh va thap (Huang et al., 2016).
Nhu vay, rat can thong tin chi tiét thu duogc tir dit

Ngay nhan bai: 12/2/2019, ngay chuyén phan bién: 20/2/2019, ngay chip nhan phan bién: 27/2/2019, ngay chip nhan dang: 4/3/2019
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liéu c6 d6 phan giai cao dé quan sat cac ving do
thi khong dong nhét, dé thu duogc thong tin dang
tin cdy vé sy thay doi 16p phu/sir dung dat. Véi
thong tin anh c¢6 do phan giai cao, c6 thé tng
dung khai niém dich vu hé sinh thai dé danh gia
tac dong moi trudng, va dé xac dinh anh huong
cia qué trinh d6 thi hoa ddi véi méi trudong ty
nhién thong qua nhiéu chi thi méi truong
(Kantakumar et al., 2016). Du cho c¢6 mét s6 han
ché vé tinh 6n dinh va sb luong cua dir lidu vé
tinh, sb Iugng cac nghién ctru dich vu hé sinh
thai da tang 1én. D6 véi mdi dia diém, céac
phuong phap danh gia can phai duoc tuy bién
pht hop sao cho tinh dén diéu kién dia phuong
cu thé. Tuy nhién nhiéu cach tiép can tuy bién co
thé tich hop dich vu hé sinh thai dé lugng hoa tac
dong cua qua trinh d6 thi hoa bang cac thudc tinh
khoéng gian khac nhau. Sau d6 viéc tang hay
giam cac gia tri dich vu h¢ sinh thai gitip xac
dinh 1¢i ich tiém nang hoac la anh huong X4u cla
qua trinh d6 thi héa (Haas, 2016).

Phan tich dich vu hé sinh thai da tré thanh
mot cach tiép can phd bién dé két ndi cac yéu td
tu nhién véi cac tai nguyén vin hoa dé phat trién
viée st dung déat bén vimg (Holleland et al.,
2017). Pac biét vé khia canh di san van hoa, viéc
tich hop dich vu hé sinh thai trong viéc quan ly
bao ton di tich c6 thé nhanh chong xac dinh cac
van dé vé da dang vin ho4, cac hé thong nhan
thirc, cac gia tri gidao duc va cac quan h¢ xa hoi.
Do cic két ndi nay ludn thay doi, bat budc phai
giam sat dich vu hé sinh thai 1a dé co thé danh
gia 16p phi/sir dung dat nhu mot hé cac tai
nguyén xa hdi. Bai bdo nay, mo ta st dung dir
liu vién tham da thoi gian dé phéan tich bién
dong 16p phi/sir dung dat trong Quan thé di tich
C6 d6 Hué, dé danh gia tac dong mai truong do
qué trinh d6 thi hoa trong khoang thoi gian tur
nam 1995 dén 2018. Muyc tiéu chinh ctia nghién
ctru nay bao gdm luong hoa cac dic diém do thi
hoa sir dung phan loai dinh hudng dbi tugng véi
thuat toan SVM, tinh toan cac chi s6 d6 thi hoa -
dic trung cua mirc do ting trudng cia bién dong
16p phi/str dung dat, va thu duoc cac gia tri dich
vu hé sinh thai trong mbi twong quan giita cac

tac dong cua con nguodi va moi trudng.
2. Dit liéu va phwong phap nghién ctru
2.1. Khu vwe nghién ciru va Dit liéu sir dung

Khu vyc nghién ctru Quan thé di tich C d6
Hué hay Quan thé di tich Hué 1a nhing di tich
lich str - van héa do triéu Nguyén chii truong xay
dung trong khoang thoi gian tir dau thé ky 19
dén nira dau thé ky 20 trén dia ban kinh d6 Hué
xua, nam doc hai bén b song Huong thudc
thanh phé Hué va mot vai ving phu cén thudc
tinh Thira Thién - Hué (phia Béc giap céc thi xa
Huong Tra va huyén Quang Pién, phia Tay va
phia Nam giap thi xa Huong Thuy, phia Dong
giap huyén Phu Vang) (Hinh 1), trai dai trén cac
toa do tir 16°21°15”-16°30°27” vi d6 Bic, va
107°30°50”°-107°38°16 kinh d6 DPong; ranh gidi
duoc gidi han khoang 218 km?®.

$

Hinh 1. Khu vire nghién cim va di ligu sir dung

Khu vuc nam trong vanh dai nhiét déi dac thu
c6 khi hau chuyén tiép gitra khi hau mién Béc va
khi hau mién Nam. Ddng thoi chiu anh hudng
clia twong tac tir dong bang ven bién 1én ving
nti cao. Do c6 day du cac dang dia hinh nén
ngoai su chi phdi ciia quy luat dia d6i, quy luat
phi dia d6i va quy luat nhan tac da tac dong dén
cac nhan t6 co ban hinh thanh 16p phu thd
nhudng ¢ khu vue Quén thé di tich C6 d6 Hué.
Do vay, cac ddi tuong 16p phu/str dung dit chinh
(Bang 1) duoc sir dung trong nghién ciru gom:

2.2. Phwong phdp nghién ciru

2.2.1. Tién xir Iy anh vién tham
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Bdng 1: Céc doi twong LCLU dwoc sir dung trong nghién ciiu

LCLU Viet tat Miéu ta
Bat dvoc st dung cho muc dich trong trot, gom cac dién
s . - tich d4t trong trot theo mua vy, d4t néng nghiép bé trong
Bat g nghié AGR A : o = TEE S =
=t nong nghuep trong giai doan lam dat, hoic khu vue s dung dé chan tha
gia suc
. . Gom tat ca cac bé mat lép phii nhin tao, nhy quén cuco
th:;Cd?éagagLrﬂg HDB mit &6 cao, dat st dung cho cac hoat déng thuong mai, cic
- khu céng nghiép hav co s& ha tang danh cho giao théng
Khu vuc %y dung Gom tat ca cac bé mat 16p phi nhin tao, nhwy quan cw xen k&
e e A LDB PP
miét d4 thap vdi cdy xanh
e Bé mit 16p phii 12 cac hé sinh thai ritng t nhién, rimg trong
Rimg va Ciyv b FR . g o i - TS =
g vatay b cac k.h_u vuc bio ton hay cac khu bao tén thién nhién
Mt murdc WT Cac Abc mat ngap mrdc Al_:l_o giang thiv, dong chay thuong
xuvén hay cic séng sudt nhd ]
o Bé mat 16p phi cé it hon 1/3 dién tich 1a thue vit, cho yéu 13
Brit trong BS dién tich dat can co1 vo1 tang ddt mong, dat cat hojde da,
hoac cic loai dat khac
- - h db Gom tét ca cac hanh lang xanh, vanh dai xanh. ném xanh,
Khéng glti;llll do UGS cdy trong cong vién, rimg ty nhién, nhin tao trong thanh
j phd Hué
Nghia dia CEM Khu vire dat an tang, chén cat

Pé xac dinh xu hudéng cta qua trinh do thi
héa trong khu vuc nghién ctu, dir liéu khong
gian chinh dugc st dung trong nghién ctru nay
bao gdm anh vé tinh d6 phan giai cao nam 1995
(SPOT3- 17/3, anh toan sic do phan giai 10m va
anh da phd do phan giai 20m) va nam 2018
(SPOT7-20/9, anh toan sic do phén giai 1,5m,
anh da pho do phan giai 6m). Cac anh da pho déu
dugc hiéu chinh, va loai bé anh huong cia khi
quyén bang phuong phap COSine Theta (COST)
(Chavez, 1996). Cac anh vé tinh dugc quy chiéu
vé hé toa d6 WGS84/UTM mui 48 cung voi cac
diém khong ché, hiéu chinh tryc giao bing mo
hinh s6 d6 cao dé dam bao do chinh x4c nin
chinh hinh hoc dat +-0.5 pixel. Dit liu tiép tuc
duoc hiéu chinh bang cac ky thuét ting cuong
chat lugng anh, 1am giam cac anh huéng mua
trén cac anh khac nhau dé xac dinh bién dong 16p
phi/sir dung dat. Tiép tuc cac bude xir Iy anh dé
dua cac anh vé cung d6 phan giai phd va phan
giai khong gian 2,5m nham chuan bi cho budc
chiét tach thong tin bién dong LCLU véi do
chinh xac cao trong khu vyc nghién cuu.

2.2.2. Phirong phdp phan logi dwa trén doi
tuwong (Object Based Image Analysis)

(i) Phdn doan anh (Segmentatton) Trong
nhitng nim gan day, trong su phat trién vé do

phan gidi cua dit liéu vién tham, cic phuong
phap phan tich anh dya trén d6i tuong (OBIA)
da tré thanh lua chon phé bién cia cac nha
nghién ctu hon la phuong phap phan tich anh
dua trén pixel (de Pinho et al., 2012). Phuong
phap xu ly phan doan anh co ban dugc ap dung
dé chiét tach phan mo rong cua ddi twong voi do
chinh xé4c cao dé ting kha ning phan loai, ddc
biét 1a dé phan biét cac dic trung d6 thi
(Corbane et al., 2015). Tuy nhién, khong c6 bo
quy tic phan loai hodc bo thong sé don 1é nio co
thé xac dinh duoc két qua phan doan tét hay
khong tot. Vi vay, can phai tich hop cac pixel
lién ké v6i cac dic trung phd tuwong tu, kich
thudc trung binh ciia ddi twong, tinh dong nhat
ctia chung. Mdi méanh phan doan trong mot anh
cho trudc dugce gan voi chi mét 16p twong tng
lién quan dén dit liéu doi tuong. Do do, viéc lya
chon gia tri phii hop véi cac thong s6 hinh dang,
do 16n, va do hop khdi s& xac dinh chung do
chinh xac ddi tugng trong budc phan loai 16p
phi/sir dung dat. Tuy vao timg do phan giai
khong gian cia anh, kich thudc cia timg ddi
tugng ciing nhu do chinh xac cua két qua phu
thudc chat ché vao cong doan nay. (Xem hinh 2)

(ii) Phdn logi danh b&ng thudt toan SVM
(Support Vector Machine): Viéc tich hop nhiéu
thuét toan vao phuong phéap phan loai déi twong,
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Hinh 2: Mt mau phan doan hinh anh o ty Ié Scale (15), Shape (0,8) va Compactness (0,5)

bao gdm Bayes, Decision Tree va K-Nearest
Neighbors, Random Forest va Support Vector
Machine dé tao cac bd phan loai may hoc khac
nhau. Cac phuong phap nay da dugc chiinmg minh
rat hiéu qua cho viéc khai thac tinh ning hinh
anh c6 d¢ phan giai cao (Gao et al., 2017). Tt so
sanh hiéu suat trong nhiéu nghién ciru, két qua
phén loai cua thuat toan Support Vector Machine
(SVM) da dugc chung minh cé sy vuot trdi hon
so vOi cac thudt toan khac (Qian et al., 2014).
Trong nghién clru nay, thudt toan SVM trong
phan loai dya trén ddi tuong s€ dugc Luan an st
dung cho phan loai cac d6i twong di tich va lién
quan dén d6 thi hoa & Quan thé di tich C do
Hué va duoc thuc hién véi phﬁn mém PCI
Geomatics 2018 SP1 (trial mode).

(iii) Chinh sira hdu phdn logi va danh gia do
chinh xdc: Dé danh gia két qua phan loai va sb
luong nham 1an giita cac 16p LCLU riéng 1¢. Lua
chon cac mau kiém tra dugc gia dinh rﬁng tat ca
cac doi tuong trong mot 16p dugc bao phu mdt
mirc d6 thich hop va phan chia bang nhau trén
toan khu vuc nghién ctru. Banh gia nay dugc
thuc hién trén phan loai cudi cung sau khi thuc
hién sang loc sau phéan loai, dé stra mot sb nham
1an giira 16p AGR véi LDB ¢6 thé duge loai bo
cling nhu sy nham 14n giita cac 16p AGR (trong),
LDB va HDB ¢ xa trung tdm cua thanh phé, loai
b6 cac manh pixel nhé khéng mong mudn hodc

cac pixel don I¢ sai ciing dugc loc ra. Nghién
ctru st dung d6 chinh xac téng thé Overall accu-
racy (OA), va h¢ s6 thong ké Kappa (Kappa) dé
danh gia do chinh xéac két qua phan loai (Erener,
2013).

2.2.3. Cdc chi s6 dé thi héa va gid tri dich vu
hé sinh thai

(i) Cdc chi sé dé thi héa (Uls): Ba chi s chi
bao muc do tang truO'ng cua qua trinh d6 thi hoa
bao gdm chi sé ting hang nam (Al-Annual
Increase), ty 16 phan tram dat d6 thi (ULP-Urban
Land Percentage) va chi s6 co so ha ting xanh
d6 thi (UGI-Urban Green Infrastructure). Chi s6
Al mo ta phép do twong ddi cua ty 18 (%) cua
thay ddi do thi thong qua so sanh cac khu vuc d6
thi gitta hai thoi diém khac nhau. Chi s6 ULP
dugc dinh nghia 14 ty sb giita khu vuc d6 thi va
tong dién tich tai mot thoi diém xac dinh. Hon
nira, chi s6 UGI 1a mot phép do dinh lugng thay
ddi khong gian xanh (UGS-Urban Green
Spaces) so voi su phat trién d6 thi dong thoi. Cac
chi so nay cung cap thong tin dinh Iugng c6 lién
quan dé md ta su thay ddi & cac khu vuc do thi
va duoc xac dinh bang cic phuong trinh sau:

Area —drea
Al = (zo1g} (1995) o 100% . )
Area ooz (Cong thlIC 1)
ULP = 220Uy 1009
Ared oy

(Cong thtrc 2)
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UGS (2012~ UGS 400z

(HDE 5y +LDE 4 0_mll (HDB (g} LDB (1021 )

uGl =

%X 1000

(Cong thirc 3)
Trong d6: Areay);g) 1a tong dién tich dat do
thi trong nam 2018; Area(j99s) la tong dién tich
dat do thi trong nam 1995; Area 1) la dién tich
dat do thi; Area o) 12 tong dién tich dat; HDB
la dién tich dat xay dung mat d¢ cao, LDB la
dién tich dat xay dung mat d¢ thap; UGS la dién
tich khong gian xanh.

(ii) Gia tri dich vu hé sinh thai (ESv): Dich
vu h¢ sinh thai c6 gid tri cho con nguoi va co
ngudn gdc tir cac chirc ning cua hé sinh thai
(Costanza et al., 1998). Cac ESv thu dugc tir anh
hudng dén hé méi trudng do cac thay doi & khu
vuc d6 thi v6i cac kiéu hinh bat dong nhat. Pon
vi do ESv duoc tinh bang mirc cac chirc ning hé
sinh thai duoc dung dé phuc vu con ngudi. ESv
c6 thé 1a: tién t& (Tschumi et al., 2015); gia tri
van hoa, vi du nhu bao vé cac khu vuc c6 tam
quan trong ddi véi nguoi dan ban dia cling nhur
mang lai gid tri thAm m¥ va tinh than thong qua
su phat trién con nguoi (Roberts et al., 2015).
Trong nghién ciru nay, Bang 2 minh hoa cac 16p
phi/str dung dat va lugng hoa cac quan xa sinh
vat va céc gia tri hé sinh thai tuong tng trén mdi
héc-ta. Gia tri h€ sinh thai dugc tinh cho cac 16p
chinh (HDB, LDB, AGR, FR, WT, va UGS). Gia
tri UGS dugc tinh bang cach ldy trung binh cac
gi4 tri ctia ring va dét phu co (cdy bui), trong khi
cac 16p phu/sir dung dat cia CEM va BS duogc
cho 1a it quan trong vé gia tri hé sinh thai trong
khu vuc nghién ciru nay. Mit du ESv thuc té tai

khu vuc thanh phé Hué c6 thé khong thu dugc,
thi van c6 thé dinh luong duoc gia tri tuong doi.
Do d6 c6 thé chi ra sy khac biét hodc tuong déng
trong qua trinh d6 thi hoa. (Xem bang 2)

2.2.4. Cac buoc chinh cua phwong phap
nghién cuu

Céc budc chinh cua phu(mg phap nghién cuu
duogc tom tat trong biéu d6 tlen trinh trong Hinh
3. Qua trinh tién xir Iy bao gdm hiéu chinh anh
hudng khi quyén, nan chinh hinh hoc, chuan hoa
anh vé cing d¢ phan giai khong gian 2,5m. Sau
do, su dung phuorng phép phan loai dya tren d6i
tuong bao gdm phan doan anh, 1iy méu giai
doan, phan loai str dung thuat toan SVM, chinh
sua thu cong va danh gia do chinh xac. Tu cac
budce trén thu duoce két qua phéan loai va di ligu
chiét tach tir 16p phu/str dung dat. Cubi cung,
budc danh gia da chi ra nhitng anh huéng dén
mdi truong voi 3 tién trinh thuc hién gém co:
tinh toan sy thay doi 16p phu/su dung dat, qua
trinh d6 thi héa bang nhiéu chi sb, va wdc tinh
gia tri dich vu hé sinh thai. (Xem hinh 3)

3. Két qua nghién ciru va thao luin

3.1. Phin logi dnh doi véi Quan thé di tich
Co do Hue trong giai doan 1995-2018

Sau budc tién xir Iy, mot tong thé cac phuwong
phap kiém tra da thyc hién, thu dugc cac thong
sb i wu cua phan doan anh voi Scale:15,
Shape:0,8 va Compactness:0,5. Bang thuét toan
SVM di tao dugc anh phén loai dé hién thi cac
d6i twong 16p phu/stt dung dat (HDB, LDB,
AGR, WB, FR, UGS, CEM va BS). Két qua
phan loai dugc trinh bay trong Hinh 4 khu vuc
Quan thé di tich C6 d6 Hué giai doan 1995-

Bdng 2: LCLU va ESv tuwong g quy doi USD/héc-ta/nim

Cic lép Cic khu sinh hoc Tong gia tri quy doi
LCLU (Biome) USD/héc-ta/nam

HDB Urban 5.661

LDE Urban 5.661

AGR Cropland 3.567

FR Forest Tropical 5382

WT LakesRivers 12,512

UGS {Forest ~ Grasslands)/2 7.465
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2018, v6i cac két qua chiét tach tir phan loai anh
SPOT nam 1995 va 2018. (Xem bdng 3)

| Dir ligu dnh vidn thim | |
GPOT Y, SPOT T)

- Hifu chinh dnh hindmg khd quy<n
= Nam chinh hinh hoc
 Chudn hoa dnh vé ci

Phin boal dya trén ddi tuymg
(Scale:1 5, Shape 0 8 vt Compactness.0,5)

Chinh sira sau phan logi I\‘w

Hinh 3. So da phwong phap nghién cim

Chi b 45 thj hia

Bién ding
(AL ULP. UGH)

mnh Iqumg !
LCLU

ESv

Cac dbi tuong 16p phu/stt dung dat (WT,
HDB, AGR, UGS va FR) déu c6 d¢ chinh xac

- Ung dung

phan loai trung binh déu vuot qua 80%. Cac 16p
(LDB, CEM va BS) duong nhu gip van dé trong
viéc phan loai nham 14n, dic biét 1a d6i tuong
CEM két qua phan loai cho thdy do chinh xac
trung binh chi dat 75% va nham 1an chua yéu sang
d6i twong LDB. (Xem hinh 4)

3.2. Phén tich sw mé rong do thi bang chi so
do thi va bién dong LCLU

Hinh 5 cho thay bién dong vé thoi gian cua
khu vuc dat do thi trong khoang thoi gian gan
mot phan bdn thé ky 1995-2018 dé minh hoa cho
su mé rong d6 thi dién hinh khu vuc Quan thé di
tich C6 d6 Hué. Biéu do co ciu cho thay hai thoi
diém nay déu trai qua xu hudng tang tuyén tinh,
chi ra rang qua trinh d6 thi hoa da dién bién tang
lién tyc tir 1995-2018. Dién tich d4t do thi tang
chu yéu do giam dat nong nghiép (AGR). Ciing

Bdng 3: DBJ chinh xdc két qua phan logi LCLU giai doan 1995-2018

Do vic %5
LCLU -

Nam HDE (IDB | UGS | AGR | WT | FR | CEM | BS | 04 | Kappa
1995 JOE | 777 | 806 | B11 [B45 | 7F6e 5 737 | Te 2|77 007
2018 815 | 80,7 | 83,7 | 834 [ 883|872 7ie [801)828| 081

Trung binh 806 | 792 | 8272 | B23 [Ba4d | 819 757 | 782|807 079

1995

2018

W HDE = LDB m UGS

AGR = WT

CEM mFR mBS

Hinh 4: Két qud phan logi ciac LCLU Qudn thé di tich Co d6 Hué giai doan 1995-2018
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c6 thé quan sat thiy sy suy giam dién tich dat
rung va cay bui (FR), trong khi loai WT va BS
khong thay doi dang ké. Trong nim 1995, phan
dién tich dit FR (rimg va cdy bui) chiém nhiéu
nhat: 34%, nhung dén nam 2018 thi dién tich dat
FR chi con 32% so véi tong dién tich toan khu
VUcC; phﬁn dién tich dit AGR giam nhiéu nhéat:
nam 1995 chiém 30%, nhung dén nam 2018 thi
dién tich d4t AGR chi con chiém 23%. Trong khi
do, dién tich dat d6 thi (HDB va LDB) lai ting
1én dang ké. Dién tich dit d6 thi nam 1995 la
20%, nhung dén nam 2018 ting 1,35 lan so véi
nam 1995 1a 27%. Mit khac, dién tich dat CEM
nam 1995 dén 2018 thi tang gap 1,25 1an chiém
5% so voi tong dién tich dat khu viuc Quén thé di
tich C6 d6 Hué. (Xem bdng 4)

Béng 4, thé hién cac chi sb d6 thi hoa (ULP,
Al, va UGI). Chi s ULP cho thay, dit d6 thi
(HDB, LDB) ting lén trong tit ca cic nam tir
1995 dén 2018. Nam 1995 dién tich dat do thi
chiém 20% dén nam 2018 thi dién tich dat do thi
tang 1én chiém 27%. Chi s AI thé hién viéc ting
dién tich d6 thi lién tuc ¢ thé dugc phén tich
trong giai doan (1995-2018) 1a 5,8%/nam (tang
135% trong vong 23 nam). Trong khi do, UGI
(Co s6 ha ting xanh d6 thi) giam trong giai doan
(1995-2018) 14 -7%. (Xem hinh 5)

3.3. Danh gia anh hwong dwéi goc nhin
lwong héa ESv

Tong cua tat ca ESv tir 1995-2016 ctiia Quan
thé di tich C6 d6 Hué dbi véi mdi 16p duoc tong
hop trong Bang 5. Tong thiét hai tuyet dbi (TAL)
vé gia tri dich vu hé sinh thai xuat hién trong tat
ca cac d6i twong LCLU ngoai trir BS va CEM.
Trong thoi gian 23 nam, dién ra sy ting dién tich
cac khu vire HDB va LDB lay tir cac ddi tuong
LCLU khac, chi yéu thong qua qué trinh chuyén
d6i tir dat AGR va FR sang dat do thi va dat cong
trinh. Trong cting khoang thoi gian do, dat UGS
d3 bi chuyén d6i thanh LDB va HDB. Cu thé, gia
trj dich vu hé sinh thai ciia AGR thiét hai dan qua
cac nam, téng thiét hai tuyét ddi 1a 8,1 triéu
USD/héc-ta/nam. Gia tri dich vu hé sinh thai cia
FR v6i tong thiét hai 2,4 triéu USD/héc-ta/nam.
ESv cua UGS va WT ciling giam nhung su giam
khong nhiéu (0,8 triéu USD/héc-ta/nam dbi véi
UGS va 0,2 tricu USD/héc-ta/nam cia WT).
Diéu nay twong quan tuong d6i v6i dién tich dat
d6 thi ting cao cung thoi diém. Gi4 tri dich vu hé
sinh thai ting thém ctia LCLU la dién tich dat dat
d6 thi (tang 6,7 triéu USD/héc-ta/nim ddi véi
HDB; LDB la 3,3 triéu USD/héc-ta/nam).

Su suy giam ESv chu yéu & cac chi s6 AGR,
FR va UGS, ti¢p theo la WT do 4 doi tugng nay

Bang 4: Chi s6 dé thi héa (ULP, Al va UGI) khu viee Quan thé di tich C6 dé Hué

Nam ULP (%) AL (%) UGI (%)
1005 20.0 _
2018 27.0 133 7.0

= HDB

s LDB = UGS

AGR ='W

CEM =FR =BS

Hinh 5: Biéu do co cdu cac doi twong LCLU khu viee Quan thé di tich C6 d6 Hué

TAP CHi KHOA HOC PO DAC VA BAN DO SO 39-3/2019 53



Nghién ctiu - Ung dung

dam nhiém hau hét cac chirc nang cua hé sinh
thai. Cac két qua nay cho thiy tac dong tiéu cuc
do da trai qua qué trinh d6 thi héa khong kiém
soat. Ving HDB di xuét hién trong ndi d6 va mé
rong ra xung quanh, trong khi LDB da c6 thém
cac cong trinh xay dung trong vung do thi hién
tai. Vung HDB thuong tac dong x4u do dién ra
cac hoat dong cong nghiép, thuong mai va mat
d6 dan s6 cao ma khong cé hodc rat it khong
gian xanh. Nho vao su xuét hién cta tham thuc
vt va chdm phat trién kinh t& xa hoi hon nén
ving LDB it gay tic dong xau so voi ving HDB.
Sy gia ting HDB va LDB g6p phan lam giam
tong lwong anh huong TAL véi téng dién ting
1.498,59 héc-ta trong khu vuc d6 thi, trong khi
su suy giam AGR, FR va UGS chiém xdp xi
35,1% tong lwong suy giam ESv. (Xem bdng 5)

Noi chung, tic dong cuia qua trinh d6 thi hoa
ddi véi Quan thé di tich C6 d6 Hué khéc biét o
rang ¢ cac vi tri khac nhau nhu mé ta trong bang
5, diéu nay chi ra sy bt dong nhit 15 rét trong
cac kiéu hinh khong gian tic dong 1én cac khu
vue Quan thé di tich C6 d6 Hué khac nhau. Hau
hét cac khong gian xanh déu bi thu hep trong
sudt khoang thoi gian nghién ctru. Sy thu hep
nay c6 thé do sy mit can bang sinh thai trong
qua trinh phét trién dé thi, din dén sy suy thoai
canh quan cua khu vyc. Phan tich gia tri dich vu
h¢ sinh thai con dem lai két qua on dinh ddi véi
Quan thé di tich C6 d6 Hué, noi ma sy mo rong
d6 thi va bién dong canh quan dang gy ra tac
dong x4u dén di tich. Tuy nhién, cac phuong
phap danh gia hién thoi khong dat murc dé c6 thé
ghi nhan nhitng mat mat nhé nhung quan trong
cua chtc nang dich vu hé€ sinh thai va nhiing gia
tri cia n6 dbi voi di tich. Nhiing thay doi twong
dbi cua cac 16p phu/str dung dat ¢ khu vue di tich

khac nhau cho phép danh gia do bat dong nhat
khéng gian xung quanh mdi diém di tich lich str.
Tuy vay, viéc gan gia tri dich vu hé sinh thai cho
cac LCLU db thi c6 thé dugc nghién ctru chi tiét
hon bang cac ham phirc hop cua di tich va sy
twong tac vdi cac hoat dong kinh té - x4 hoi cla
con nguoi va dong luc tac dong ctia nhitng chinh
sach va uu tién quan 1y khac nhau. Xét vé nhimng
phtc hop nay, ESv ¢6 thé du lam chi sé so sanh
phu hop, nhung chi mdi ESv ¢6 thé khéng dam
bdo cho mot danh gia toan dién vé céc tac dong
cta qué trinh d6 thi hoa d6i véi khu vuc Quan
thé di tich C6 d6 Hué.

Ket ludn

Bai bao nay da trinh bay mét phuong phap
tiép can tich hop dé phan tich tac dong cua sir
dung dat 1én Quﬁn thé di tich C 6 Hué dua trén
su két hop gitra gia tri dich vu hé sinh thai va
phan loai 16p phu/sir dung dat dé dinh luong tac
dong cua qua trinh d6 thi hoa ddi véi Quan thé
di tich C6 d6 Hué. Phuong phép phan loai bang
thuat toan SVM da thanh cong, dir liéu vién tham
c6 d6 phan gii cao da chiing minh tinh hi€u qua
trong viéc giam sat xu hudng phat trién do thi
héa & quy mé khac nhau vé thoi gian va khong
gian, dong thoi qua trinh giai doan tong hop
cling cung cap mot cai nhin sau sic hon vé tac
dong cua qua trinh d6 thi hoa. Két qua cua
nghién clru nay dem lai nhitng thong tin gia tri
vé tde do, xu huoéng, cuong do, kiéu hinh va tac
dong cta qua trinh d6 thi hoa ddi véi Quan thé
di tich C6 d6 Hué. Trong khu vuc nghién ciru, da
phat hién thay dién tich do thi ting dén 1.498,59
héc-ta. Viéc tang dién tich dét d6 thi ¢ cac vung
HDB va LDB chu yéu do cac khu vuc AGR, FR
va UGS. Chi s6 co so ha tang xanh d6 thi (UGI)
da duoc tinh todn twong quan voi dJ suy giam

Bang 5: Dich vu hé sinh thadi cua cac doi twong LCLU duoc woc tinh trieu USD

Cic khu sinh hoc 1995 2018 Tong so thi¢t hai Phan trim
(Biome) 5 tuyét déi (TAL) (1995-2016)
HDB (Urban) 7.2 13.9 -6.7 +93.1%
LDB (Urban) 229 26,2 -3.3 ~14.4%
AGR (Cropland) 374 293 8.1 -21,6%
FR (Forest Tropical) 41.1 387 24 -5.8%
WT (Lakes/Rivers) 16.7 16.5 0.2 -1.2%
UGS (Forest + Grasslands)/2 104 9.6 0.8 -1.7%
Tong 135.7 134.2 1.5 +71.2%
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cua UGS so voi sy mo rdng cua khu vuc do thi.
Phuong phéap tich hop dugc ap dung trong
nghién ctiru nay c6 thé duge diéu chinh dé phan
tich tac dong cua do thi ddi véi cac di san khac
trén thé giéi. Nghién ctru nay nhan manh su can
thiét cua phat trién do thi bén ving trong nhiing
khu vuc ¢6 di tich lich sir dé 1am giam nhe anh
huong xau dén di tich va mdi trudng xung
quanh. Viéc tich hop cac chi s6 d6 thi hoa va
dich vu hé sinh thai da cho thdy tinh hiéu qua
trong viéc so sanh twong d6i va trong viéc dinh
luong bién dong 16p phi/sir dung dat & cac khu
vuc khac nhau. Tuy nhién, van ton tai nhiing han
ché trong budc hau xir Iy khong gian tha cong,
can phai tu dong hoa budc nay. Hon nita, danh
gia day du cac dau hiéu biéu kién cua qué trinh
d6 thi hoa doi hoi mot nén tang hiéu biét sau sic
vé cac tuong tac phirc tap giira cac qua trinh con
nguoi - thién nhién. Pay c6 thé 1a mot chu dé
quan trong trong nghién ctru trong lai.Q
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Summary

Quatifying the ecosystem service values in the context of urbanization sprawl based on RS
data and GIS: Case study of Hue city in 1995-2018.

Pham Van Manh, Nguyen Ngoc Thach, Bui Quang Thanh, Pham Minh Tam
VNU University of Science, Vietnam National University, Hanoi

Pham Minh Hai, Vietnam Institute of Geodesy and Cartography

Luu Thi Phuong Mai, Department of National Remote Sensing

Rapid and extensive urban changes in recent decades have inflicted a multitude of challenges in
land-use planning and conservation management, especially for the heritage protection of historic
areas. This paper describes the results of an integrated approach to analyzing the potential environ-
mental impacts of urbanization that has profoundly transformed LCLU in Vietnam. A combination
of remote-sensing techniques and ancillary indices enables a quantitative evaluation of urbanization
impacts in the Complex of Hue Monuments, a UNESCO World Heritage Site, from 1993. This
approach includes classifying satellite images, analyzing urbanization characteristics with LCLU
change and urbanization indices, and quantifying environmental impacts by ES value. Object-based
classification results indicate that the SVM algorithm achieves an optimum overall accuracy of
78.7% -82.8% and a Kappa coefficient of 0.77-0.81. The negative impacts are mainly a decline in
land AGR, FR, and UGS. The degradation value also allows quantification of the impacts of increas-
ing urbanization due to human influence. This integrated methodology can be a potentially effective
tool to plan for sustainable development in the continuing trend toward further urbanization in
Vietnam. O
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THU'C HIEN TRUY VAN KHONG GIAN VOI WEBGIS

TRAN TRONG PUC
Truong Pai hoc Bach Khoa - PHOG-HCM

Tom tit:

Cdc vng dung WebGIS thé hién théng tin dang ban do déng ma trong d6 ngueoi ding cé thé thue
hién cdc tra xét tim kiém théng tin dwa trén nhitng thudc tinh chi dinh nao dé da tré nén phé bién.
Tuy nhién, trong thuc té nguoi ding c6 thé cé6 mong muon thwc hién cdc tim kiém phirc tap hon, vi
du nhur tim kiém cdc khach san trong vong ban kinh 500m tuw mot vi tri xac dinh. Cac yéu cau dang
nay thudc vao dang bai todn truy van khéng gian trong GIS. Nhir la mot dong gép thém vdo trong
linh viee nay, bai béo trinh bay va minh hoa mét sé cdch thirc thire hién truy van khong gian trén
Web bao g(;m thuce hién phia Client sit dung thuw vién JSTS, thuc hién phia server sir dung WPS hodc
stk dung cdc ham phan tich khéng gian c6 trong co sé dir liéu PostgreSQL/PostGIS. Mot hé thong
WebGIS - dya trén cdc san pham ma nguon mo Geoserver, va OpenLayers v5.3.0 - dd dwoc xdy dung
va duoc s dung dé thue hién minh hoa hoat dong truy van khong gian trong tim kiém cac doi tuong
dia Iy trong moi quan hé khéng gian véi doi twong dia Iy khdc. Két quad thie nghiém cho thdy viéc
stk dung JSTS hodc WPS hodc cdc ham khéng gian trong PostgreSQL/PostGIS dé thiee hién truy van
khéng gian qua internet la hoan toan cé thé thic hién duoc.

1. Pit van dé phat trién cac hinh thie hd tro phan tich hodc tim
kiém khong gian khac nhau. Nhin chung cic
phuong phép truy van khong gian c6 thé dwoc
sip xép vao mot trong hai chung loai hodc 1a
thuc hién tim klem khong gian ngay tai Client
hodc giri yéu cau tim kiém thong tin vé Server dé
xtr Iy va sau d6 nhan két qua di xu 1y & phia
Client. Viéc chon phuong phap thuc hién nao s€
1é thudc vao do phuc tap cua phép truy van
khong gian, kha nang xir ly ciia may tinh tai
Client va Server, cling nhu phu thudc vao thong
tin hodc ddi tuong ban dd can xu 1y co dang
thudc 16p dir liéu ¢ dinh dang WFS (Web Feature
Services) hoac dir liéu can xu Iy duoc luu trir tai
co s dir liéu & Server va tai Client chi ¢ dir liéu
dugc biéu dién dudi dang Bitmap WMS (Web
Map Services). Trong trudng hop dir lidu cin
truy vin khong gian hién dang dwoc nap vé
Client, tic duoc thé hién ¢ dang WFS, truy van
khong gian - néu c6 thé thyc hién duoc - nén tién
hanh tai Client. Thyc hién truy van khong gian
tai Client c6 thé duoc thuc hién véi su hd tro cua
JavaScript Topology Suit (JSTS) [4]. JSTS la
mot thu vién JavaScript cac ham khong gian

Viéc dé dang truy cdp vao internet m¢ ra
nhitng co hoi cho viéc chia sé thong tin vé cac
dbi twong dia 1y (thtra dét, con duong, tuyén cip
nuée, thoat nudc, ....) phan bd trén mot bé mit
dia ly rong. Do vay, da co nhiéu phﬁn mém lién
quan dén phuc vu ban do va cac dich vy ban d6
trén Web duogc cic cong ty va td chirc trén thé
gi6i dau tu phat trién. Chinh vi diéu nay nhiéu co
quan don vi trong nuéc da bat dau tiép can véi
cong nghé thé hién ban dd trén Web. Tuy nhién,
cac don vi, t chitc & Viét Nam hién chi khai théc
cac tmg dung WebGIS ¢ khia canh hién thi thong
tin dang ban dd va thuc hién mot sb truy vén tim
kiém d6i tuong dia ly dya trén mot vai nhiing
thuoc tinh xac dinh don gian. Trong thyc té,
ngudi ding ¢ thé c6 mong mudn thuc hién cac
tim kiém phic tap hon, vi du nhu tim kiém céc
khach san trong vong ban kinh 500m ttr mot vi
tri xac dinh hodc tim bénh vién gén nhat dén vi
tri dang dung, ... Cac yéu ciu dang nay thudc
vao dang bai toan truy Van khong gian trong
GIS. Ton tai nhu cau thyc t& nhu vay nén nhiéu
nhém nghién ctru hodc tic gia trén thé gisi da

Ngay nhén bai: 15/2/2019, ngay chuyén phan bién: 22/2/2019, ngay chip nhan phan bién: 5/3/2019, ngay chép nhan dang: 12/3/2019
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trong xur 1y hinh hoc phu hop voi mo ta “Simple
Feature Specification for SQL” dugc cong bd
boi to chitc Open Geospatial Consortium. JSTS
dugce viét lai mot phﬁn dya vao thu vién ndi tiéng
JTS Topology Suite nén Java hd trg viéc tao va
lam viéc v6i dir liéu hinh thé [7]. Thu vién
Javascript JSTS can phai duoc nap san vao trang
WebGIS dé lam co s& cho viéc thuc hién cac
phép phan tich, tim kiém khong gian. Thyc hién
truy van khong gian ciing c6 thé thuc hién tai
Map Server voi su hd trg cia Web Processing
Service (WPS), mot chuan vé xir 1y dir lidu
khong gian duoc phat trién boi t6 chitrc Open
Geospatial Consortium (OGC). OGC WPS dinh
nghia mot co ché, dua vao d6 mot ung dung &
may Client c6 thé giri mot yéu cau xir Iy khong
gian dén may Server [9]. Mot s6 du 4n ma ngudn
mé phat trién thanh cong, c6 cung cap dich vu
WPS ¢ phia server, vi du Deegree WPS [5],
GeoServer WPS [6], va 52°North WPS [1]. Can
luu ¥ rang, rat nhiéu phép phan tich khong gian
tai Server doi hoi phai giri nguoc dit liéu hinh thé
cua cac doi tuong dia 1y - dang duoc biéu dién &
Client - can xir Iy vé& cho Map Server. Qua trinh
chuyén dir liéu qua lai v&i khéi luong 16n gitta
Client va Server c6 thé khéng thuc sy hi¢u qua
vé thoi gian. Trong truong hop dir liéu can xir Iy
duoc luu trir tai co s& dir liéu & Server va tai
Client chi c6 dit liéu duoc biéu dién dudi dang
Bitmap WMS, thi chi c6 thé thuc hién cac phan
tich khong gian tai Server. Trong truong hop nay
doi hoi trude tién phai sit dung mot s6 ham, vi du
GetFeature cia Geoservers, dé léy dir liéu hinh
thé co ban vé Client trudc khi giri nguoc dit liéu
vé cho Map Server xtr 1. Theo [12] viéc sir dung
cac dich vu WPS hodc st dung JSTS dé thuc
hién x1r Iy phan tich khong gian qua internet l1a
hoan toan kha thi. Tuy nhién, cho dén thoi gian
gan day, da c6 mot sé nang cap vé phia phan
mém, vi du Openlayers [10] tir v.2 d nang cap
thanh v.5.3, d3 c6 mot sb cong nghé mdi duogc
gi6i thidu do vay [12] can duoc diéu chinh va mé
rong. Piém mé rong duoc gidi thiéu trong bai
bao nay 1a viéc sir dung cac truy van SQL khong
gian trong co s¢ dit liéu khong gian PostGIS [11]
tai Server. PostGIS 1a mot chuong trinh phan

mém ngudn mé bd sung hd tro cho cac déi trong
dia ly va cac ham phéan tich khong gian vao co sé
dir liéu quan hé PostgreSQL. Do tlnh linh dong
cua vi¢c xay dung cac SQL truy van khong gian
va khong c6 rang budc cing vé dit liéu dau vao
theo quy dinh boi WPS, nén han ché cua viée lay
va truyén dit lidu vé Server dé xtr Iy nhu trinh
bay & trén 1a c6 thé khic phuc duoc.

Tém lai, trong nghién ctru nay, cac cach thuc
st dung Geoserver WPS, PostgreSQL/PostGIS
va JSTS trong bai toan tim kiém cac ddi tuong
trong moi quan hé khong gian véi cac dbi tugng
khac trong mot hé théng WebGIS s& duogc trinh
bay.

2. Cach thirc tién hanh truy vin khéng
gian trén WebGIS

2.1. Thuec hign truy vin khong gian véi thu
vién Javascript JSTS

D¢ tién hanh mot hoat dong truy van khong
gian nao d6, doi hoi 1) phai co dir liéu hinh thé
cua déi tuong va 2) ham thyc hién hoat dong
truy van khong gian. Trong hé thong WebGIS,
neu dir liéu dugc nap ve may tinh ctua Client
dudi dang WFS, thi hinh thé ciia ddi tuong co
thé 1ay duoc truc tiép tir cac 10p dir litu WFS
ngay tai Client. Con ham thyc hién hoat dong
truy vin khong gian s& dwoc ldy tir thu vién
JSTS. Céc ham cta JSTS s& duoc nap vé may
tinh nguoi st dung nho vao dia chi khai bao noi
tap tin JavaScript JSTS dugc luu trir, vi du
<script

src="https://unpkg.com/jsts@2.0.2/dist/jsts.min
Js”></script> JSTS hd trg cidc ham phan tich
khong gian nhu tao ving dém (buffer), 1iy tim
(centroid), xac dinh hop, giao, khac biét giita cac
hinh thé... D¢ thyc hién mot hoat dong phan tich
khong gian tai Client, vi du buffer diém co toa do
(0,0) v6i ban kinh buffer = 10, mot yéu cau thuc
hién boi JSTS c6 dang nhu sau:

Var reader = jsts.io. WKTReader();

Var a = reader.read(‘Point (0 0)’);

Var buff = a.buffer(10),

Tat ca cac hoat dong xur 1y khong gian déu
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xay ra & may tinh cua Client. Cac rng dung phia
Client dugc thuc hién hau nhu chu yéu dung
JavaScript.

2.2. Thwc hién truy vin khéng gian véi
WPS

Vao ngay 13/07/2005, OGC cong bd dic ta
dich vu Web Processing Service (WPS) hoan
chinh ddu tién - phién ban 0.4.0 va phién ban
WPS 1.0.0 dugc cong bo ngay 08/06/2007 da
mo ra kha ning cung cép, trao doi va thuc hién
cong viéc xu ly khong gian thong qua internet.
biac ta WPS dinh nghia 3 hoat dong bit budc
thuc hién bdi mot WPS Server, cu thé la
GetCapabilities, DescribeProcess va Execute.
Khi str dung WPS, nguoi sir dung c6 thé dua ra
yéu céu GetCapabilities d¢ dugc cung cap thong
tin vé cac hoat dong xur ly (process) nao ¢6 thé
c6. Bé co thong tin chi tiét vé yéu cau dir lidu
nhdp va di li€u xuat ciia mot WPS process cu
thé, nguoi st dung co6 thé dua ra yéu cau
DescribeProcess t61 WPS Server. Viéc thuc hién
mot WPS process xur 1y khong gian cu thé chi
duoc tién hanh khi mot yéu cau Execute dugc
giri dén WPS véi tit ca cac thong so can thiét
nhu tén ctia phép xir Iy WPS va céc dit liéu can
dugc xu ly.

Trong nghién ctu nay WPS Server dugc st
dung 1a module m¢é rong WPS ctia Geoserver.
Module nay cung cip mdt tap hop cac chirc ning
phan tich khong gian dua trén thu Vien cua JTS
Topology Suite, cung nhu mot sé phép xu Iy
khong gian phat trién boi GeoServer.

D¢ thyc hién mot hoat dong phan tich khong
gian tai Server nhu vi dy trén, mét yéu cau dugc
giri t6i Map Server, d6i v6i Geoserver thi yéu
cau 1a: http://localhost:8080/geoserver/wps

Vi cac tham sb dugc POST dang XML nhu
sau:

<?xml version="1.0" encoding="UTF-
87?><wps:Execute version="1.0.0" serv-
ice="WPS” ..>
<ows.Ildentifier>JTS: buffer</ows:Ildentifier>
<wps:Input>
<ows:ldentifier>geom</ows:Identifier>

<wps:Data>
<wps:ComplexData mimeType="applica-
tion/wkt“><![CDATA[Point (0
0)]]></wps:ComplexData>
</wps.:Data>
</wps:Input>
<wps:Input>
<ows:Identifier>distance</ows:Ildentifier>
<wps:Data>
<wps.LiteralData>10</wps:LiteralData>
</wps.:Data>
</wps:Input>
</wps:Datalnputs> <wps:ResponseForm>
<wps.RawDataOutput mimeType="text/xml;
subtype=gml/3.1.1">
<ows:Identifier>result</ows:Ildentifier>
</wps:RawDataOutput>
</wps:ResponseForm>
</wps.Execute>

Vige xdy dung tap tin XML nhu trén c6 thé
phai chuan bi truéc véi sy hd trg tix WPS
Request Builder cua Geoserver. Viéc xay dung
cac XML khé phirc tap d6i voi nguoi thuc hién
WebGIS, cac nha lap trinh phat trién cua
OpenLayers v.2 dd cung cdp ddi tuong
OpenLayers. WPSClient d¢ gitp tao ra tap tin
XML gui dén server. Khi di tuong nay duoc
khoi tao dé thyc hién mot hoat dong xtr Iy khong
gian, nguodi su dung cung cap URL cua WPS
server va cung cap cac thong so can thiét nhu da
mo ta boi DescribeProcess dén WPS Server, vi
du cho bai toan buffer & trén sé& 1a 2 thong sb

geom: Point(0,0) va dist: 10

OpenLayers.WPSClient sé giup tao ra tap tin
XML deé giri vé Server. Két qua tra ve co dang, vi
du POLYGON((10 0, 9.87688 -1.56434, ...,
9.87688 1.56434, 10 0))

2.3. Thwc hién truy vin khéng gian véi
PostGIS

Dbi v6i vi du trén, mot yéu cau gui vé co s6
dir licu PostgreSQL/PostGIS phéi c6 dang ngén
ngtt SQL truy van khong gian nhu sau:

Select st AsText(st_buffer(st _Point(0,0), 10))
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Do khong thé két nbi truc tiép tir trang Web
téi co s& dit ligu PostGIS vi Iy do an toan dit li€u,
Node.js [8] 1a mot nén tang phia Server dugc xay
dung dua trén Javascript Engine (V8 Engine), c6
thé duoc sir dung nhu phdn mém trung gian gitp
trao doi dir lidu giita trang Web va co s¢ dit liéu
PostGIS. Cach thtc thuc hién nhu sau: Node.js
sau khi nhan dugc truy van tir Web s& mé két ndi
téi co so dit licu PostGIS, thuc hién truy van va
nhan két qua tra vé. Node.js sau d6 s& giri tra két
qua theo yéu cau vé Web dudi dang, vi du
GeoJson dé co thé hién thi dudi dang cac dbi
tuong ban do trén trang Web.

3. Thye nghiém truy van khong gian

Dé danh gia kha ning cta viéc thuc hién truy
van dir liéu khong gian thong qua internet, mot
hé thong WebGIS di dugc xay dung thir nghiém
va dugc st dung trong phéan tich quan h¢ khong
gian gitra cac doi tuong thoat nuoc dang dugc
quan ly nhu tuyen cdng, va ham ga ndm doc theo
céc tuyén cong ctia mot khu vue thudce thanh phd
Hdb Chi Minh. Hé thong WebGIS di thiét ké hoat
dong theo md hinh Client-Server giong nhu hoat
dong ciia mot website thong thuong. Hé thong
c¢6 kién trac 3 tang (hinh 1): Tang trinh bay
(Presentation Tier: Client), tang giao dich
(Bussiness Logic Tier: Application Server), va
tang dir liéu (Data Management Tier: Data
Server ) [2].

Tang trinh bay gdm mot trinh duyét web
nhu Internet Explorer, FireFox, ...dung dé mo
cac trang Web theo cac dia chi URL dinh san.
Céac trang Web dugc viét bang cac cong nghé

Client Middle Ware

chuén cua W3C (World Wide Web Consortium)
nham ting tinh linh dong cho web ciing nhu ting
tinh tuwong tac véi ngudi duyét web. Phan hién
thi, truy van thong tin ban dd trén trang Web
dugc viét sir dung OpenLayers phién ban v.5.3.0.
bay 1a mdt thu vién JavaScript thuan tay duoc
str dung dé hién thi ban dd theo cac chuan dinh
dang WMS/WFS trong hau hét cac trinh duyét
Web hi¢n hanh, khong 1¢ thudc vao phia Server.
Téng giao dich bao gdm Web Server két hop véi
mot ing dung ban dd bén phia server goi 1a Map
Server. Trong nghién ctru nay GeoSever dugc su
dung nhu 1a Map Server. Tang dir liéu 12 noi luu
trit cac dir liéu cia hé thong bao goém dit licu
khong gian va dir liéu thudc tinh lién quan. (Xem
hinh 1)

Dit liéu thir nghiém bao gém dir liéu nén va
dir liéu chuyén d& vé hé thong thong tin thoat
nude duge td chire thanh cac 16p dir ligu va dugc
luu trong hé quan tri co sé& di liu
PostgreSQL/PostGIS. Hé thong WebGIS da xay
dung c6 ddy du cac chirc ning co ban can thiét
cua mot hé théng GIS nhu tuong tac voi ban dd,
truy van tim kiém thong tin (theo mot hodc nhidu
tiéu chi), bién tap dir liéu khong gian va ngoai ra
con ¢6 nhom chirc ning truy van khong gian.
Trong pham vi va muc dich cua bai bao nay, chi
mo ta cach thirc thuc hién truy van khong glan
trong viéc chon, vi du cac ham ga nudc mua nam
trong khoang cach 10m so véi dbi tuong tuyén
céng da dugc chon. Trong hé théng WebGIS, lop
ham ga dugc biéu dién nhu 1a mot 16p WFS:

var hamga = new VectorLayer({

Browser

WWWY

=

E Web | /_—ﬁm:\\h
| B
ininutr"th

title: “ ham ga’,
Ting  giag,,, i
Web |—%| Map i
s Server | *— | Sarver |
“'"""""::::_4_:*:::::
E GIS_ '
'+ _ Databas :
_I‘:i_lilg____d_‘?_i

Hinh 1. Kién tric chune cia mét hé théng WebGIS
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source: new VectorSource({
format: new GeoJSON(),
loader: function(extent) {
S.ajax(‘http://localhost:8080/geoserver/wfs’,
{
type: ‘GET",
data: {
service: ‘WES’,
version: ‘1.1.0°,
request: ‘GetFeature’,
typename: ‘hamga’,
outputFormat: ‘application/json’,
P
}).done(loadGeoFeatures),
/
}
y2n
Tuong tu, 10p tuyén cong ciing duoc biéu
dién nhu 1a mot 16p WES.

3.1. Ung dung thw vién JSTS dé thuc hién
truy van khong gian

Dé 6 thé goi thuc thi cac ham JSTS, doi hoi
phai nap vao trang Web thu vién JSTS. Do vay,
dau tién phai khoi tao moi truong lam viée cho
hoat dong phan tich khong gian bang cach down-
load vé Server va cung cip thong tin duong din
dén thu vién JSTS.

<script type="text/javascript”

src="javascript.util.js "></script>
<script type="text/javascript”
sre="jsts.js "></script>

Budc tiép theo nham tao ving lan can 10 m
xung quanh tuyén cong da chon. Ciu 1énh dung
thuc thi hoat dong nhu dudi day:

var parser = new jsts.io.OL3Parser();

var input =

parser.read(selectedFeature.

getGeometry());

var theBuffer =
input.buffer(Bufferdistance),

Budc nay st dung chiic nang buffer cua thu
vién JavaScript JSTS. Cac ham cua JSTS, trong
d6 c6 ham buffer, s& dugc nap vé may tinh Client
nho vao cac dia chi khai bao noi tdp tin

JavaScript JSTS duogc luu triv. 7i uyen cong du'oc
chon 1a selectedFeature. Hinh thé cua fuyén
cong nhan duoc nho vao selectedFeature.
getGeometry(). Két qua tao ving dém buffer
thuc hién hoan toan tai Client va s€ duoc luu vao
bién theBuffer

Budc ké tiép, nham tim kiém cac ddi tuong
ham ga giao v6i ving dém 10m vira tao xung
quanh tuyén cong di chon. Trong truong hop 16p
ham ga 14 16p dit liéu c6 dinh dang WFS, budc
xtr Iy ¢6 thé thyuc hién phia Client v6i nhoém céc
cau lénh sau:

var fts = hamga.getFeatures();

for(var i=0;i<fts.length;i++) {

if (theBuffer.intersects(fts[i].

getGeometry()) == true) {
var clone =

fts[i].getGeometry().clone();
var newfeature = new Feature (clone, null);
highlightLayer.addFeatures(newfeature);

Iy

Trong nhom cau Ié€nh trén, quan hé hinh hoc
gitta vung dém Xung quanh tuyén cong,
theBuﬁ’er v6i cac ddi tugng trong 16p tim kiém
1a 16p ham ga, var fis = hamga.getFeatures()
dugc xac dinh dya vao ham giao intersects. Néu
ton tai quan hé intersects giita theBuffer voi doi
tuong trong 16p ham ga thi ban sao ciia ddi
tuong hinh hoc nay s€ dugc dua vao 16p dir ligu
vector highlightLayer dé hién thi trén ban db.

3.2. Ung dung thw vién WPS dé thwc hi¢n
truy vin khong gian

D6i voi bai toan trén, cach thire thyc thi trong
truong hop thyuc hién truy van khong gian sir
dung WPS bao gém hai hoat dong phan tich
khong gian. Budc dau tién 1a hoat dong tao vung
dém 10 m xung quanh fuyén cong da chon. Nhu
da trinh bay & trén dé gitp nguoi sit dung don
gian trong tao tap tin XML, OpenLayers v.2 cho
phép khai tao bién OpenLayers. WPSClient, mot
giao thirc giup tuong tdc véi Web Processing
Services (WPS) va sau do6 goi wpsClient.execute
dé yéu cau thwc thi ‘JTS:buffer’. Trong
OpenLayers v.5.3.0 khong c6 tao sian ham
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OpenLayers.WPSClient do vay nguoi st dung
c6 thé hodc dua vao OpenLayers. WPSClient
phién ban v.2 dé viét lai wpsClient cho phién bdn
1.5.3.0 hoic dé dang hon nén sir dung ham
wps.client dugc gidi thi€u boi [3]. Trong nghién
cuu nay, cach thirc thyc hién nhu sau: Tao bién
wpsClient

var wpsClient = new
wps.client({servers: {local:
‘http://localhost:8080/geoserver/wps’ }});

Tiép theo goi wpsClient.execute dé yéu cau
thuc thi mot hoat dong WPS, trong d6 hoat dong
xtr Iy dugc yéu cau thyc thi la JTS:buffer’. Hoat
dong xu Iy nay giup tao vung dém xung quanh
tuyén thoat nudc di chon.

wpsClient.execute({
server: ‘local’, process: ‘JTS:buffer’,

inputs: { geom: selectedFeature, distance:
bufferdistance},

success: function(outputs) {
theBuffer = outputs.result[0]}});

Trong nhom cau 1énh trén, khoang céach
buffer, goi la bufferdistance, do nguoi su dung
cung cp va trong vi du nay 1a 10m. Tuyén cong
dugc chon, 13 selectedFeature. Két qua tao vung
dém sé& duoc luu vao bién theBuffer =
outputs.result[0].

Budc ké tiép, nham tim kiém cac ddi tuong
ham ga nam trong vung dém 10m xung quanh
tuyén cong dd chon. Budc nay dugc thuc hién
nhu sau:

var intersection =

wpsClient.getProcess(‘local’, ‘JTS:intersec-

tion’);
intersection.execute({
inputs: {
a: searchFeatures,

b: outputs.result[0]

P
success: function(outputs) {
for (var i=0, ii=outputs.result.length,
i<ii; ++i) {
highlightLayer.addFeature(outputs.result[i]);

)

Thay vi st dung cac dich vu WPS riéng 1¢
nhu & trén, cac dich du WPS ¢6 thé duge xau
chudi (chain link) dé thyc hién va cho ciung két
qua nhu sau:

var buffer = wpsClient.getProcess(‘local’,
‘JTS:buffer’);
buffer.configure({
inputs: {

geom: selectedFeature,
distance: bufferdistance || 0
)
var intersection =
wpsClient.getProcess(‘local’,
‘JTS:intersection’);
intersection.execute( {
inputs: {
a: searchFeatures,
b: buffer.output()
|2
success: function(outputs) {
for (var i=0, ii=outputs.result.length;
i<ii; ++i) {
highlightLayer.addFeature(outputs.result[i]);

P

3.3. Ung dung PostGIS dé thwc hién truy
véin khong gian

Déi v6i bai toan trén, cach thirc thue thi nhu
sau:
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S.ajax({
type: “POST”,
url:
“http.//localhost:3000/selbyintersection”,
data: {id: oid, dist: bufferdistance,
success: function(response) {
var data = JSON.parse(response),
data.forEach(function (row) {
var wkt = row.shape;
var format = new WKT();
var temp=format.readFeature(wkt, {});
highlightLayer.addFeature(tempfeature);
y2a

b

Nhu da trinh bay ¢ trén, do khong thé goi
thue thi mot cau 1énh SQL truc tiép tir trang Web
tdi co s¢ dir liéu PostGIS, mot 1énh goi dugc goi
dén node.js Server, cong 3000 vdi cac tham sd
oid va bufferdistance. Trong d6 oid 1a id cia
tuyén cbng dugc chon.

Tai node.js Server c6 mot ham tiép nhan yéu
cdu tir client v6i dang nhu sau:
app.post("/
selbyintersection’ function(req,res){
var id=req.body.id;
var dist=req.body.dist;
const client = new Client({
host: ‘localhost’,
user: ‘username’,
password: ‘userpass’,
database: ‘thoatnuoc’,
port: 5432,
2
client.connect()
client.query(‘SELECT * from
selbyintersection(‘ + id + *,"+ dist +°)’, (err,
result) => {
var json = JSON.stringify(result.rows);
res.end(json);

client.end(),

)
PN
Selbyintersection 1a mot Store Procedure
dugc thyc thi khi nhan dugc 1énh goi
clien.query(...). Dang cua truy van khong gian
SQL duogc luu trong Store Procedure va duogc
thyc thi trong PostGIS ¢6 dang nhu sau:

select
hamga.objectid,st AsText(hamga.geom)
from hamga, tuyencong

where tuyencong.objectid = id and

st_intersects(hamga.geom,
st buffer(tuyencong.geom, dist));

Uu diém cua viéc thyc hién truy van khong
gian Ung dung PostGIS so véi st dung dich vy
WPS 1a han ché duoc viéc truyén dit liéu hinh
thé can xir 1y qua lai giita Client va Server.

Két luan

Tich hop cong ngh¢ GIS va cong nghé Web
m¢& ra mot co hdi méi khong chi dé chia S€, hién
thi va truy van thong tin ma con cho phép thuc
hién phéan tich khong gian thong qua internet.
Bai bo nay trinh bay cach thirc nhu thé nao hoat
dong phan tich khong gian c¢6 thé duoc thuc hién
1) st dung thu vién JavaScript JSTS hodc ii) sur
dung cac dich vu Web Processing Service (WPS)
hodc iii) sit dung cac ham phan tich khong gian
c6 trong PostGIS. DPé minh hoa, mot hé théng
WebGIS — dya trén cac san phdm ma ngudn mé
GeoServer, OpenLayers v.5.3... — da dugc xay
dung va sau d6 duoc sir dung dé minh hoa cach
thirc tién hanh mot hoat dong truy van khong
gian, trong bai bo nay 1a hoat dong tim kiém céac
him ga nam trong vung dém 10m xung quanh
mot tuyén céng dd chon nao dé. Két qua thuc
hién cho théy viéc st dung cac dich vu WPS,
PostGIS hoic sir dung JSTS dé thyc hién xtr ly
truy vin khong gian qua internet 1a hoan toan
kha thi. Viéc chon cach thirc thuc hién nao sé 1€
thudc vao dit liéu can tién hanh phan tich khong
gian hién dang duoc thé hién & dang nao (WFS
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hoac WMS) tai Client. Néu dir lidu di & dang
WES va néu ton tai cic ham xur 1y khong gian
can thiét trong JSTS thi phan tich khong gian
nén tién hanh tai Client. Con néu dit liéu duoc
thé hién & dang WMS tai Client con dit lidu goc
& Server, thi phén tich khong gian nén tién hanh
tai Server va nén st dung cac ham phéan tich
khong gian cua PostGIS do tinh linh dong cua
viéc xay dung cac SQL truy van khong gian va
khéng c6 rang budc cimg vé dit liéu dau vao theo
quy dinh nhu cia WPS.O
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WebGIS applications represent dynamic map information in which users can perform queries on

specific attributes that has become popular. However, in practice users may need to do more com-

plex queries, for example searching for hotels within a radius of 500m from a specified location.

These requirements belong to category of spatial query in GIS. As an contribution to this aspect, The

article presents and illustrates some ways to perform spatial queries on Web, including implement-

ing on Client side using JSTS JavaScript library, implementing on Server side using WPS or using
spatial functions in PostgreSQL/PostGIS spatial database. A WebGIS system - based on the open

source Geoserver and OpenLayers v5.3.0 - has been developed and used to perform spatial query

for features that have spatial relationships with other features. Experiment result shows that the use

of JSTS or WPS or spatial functions in PostgreSQL/PostGIS to perform spatial query over the inter-

net is practically doable.O
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