Nghién ciru

XAY DUNG CO SO DU LIEU NEN PIA LY TU BAN PO PIA
HINH TY LE 1:2000 KHU VU'C LANG CO - TINH THUA
THIEN HUE

DS Thi Nu, Nguyén Diing Dwong, Mai Viét Hung
Lé Tién Duy, Dwong Thi Mai Chinh
Phan hiéu Truong Pai hoc Tai nguyén va Moéi truong Ha Noi tai Thanh Hoa
Tém tit
Bai bdo da xdy dung co so dit liéu nén théng tin dia 1y tir néi dung ban do dia hinh
1y 16 1:2000, san pham div liéu dia 1y ¢6 dé chi tiét va dg chinh xdc dam bao dé lam nén
cho cdc muyc dich xdy dwng cdc hé théng tin dia 1y cho cdc chuyén dé khdc nhau, phuc
vu cho viéc quy hoach, phdt trién kinh té xa hdi, quan 1y tai nguyén méi truong. Bai
bdo dwa ra quy trinh xdy dung co s dir liéu nén théng tin dia Iy GIS tir néi dung ban
do dia hinh ty 1é 1:2000. San pham thir nghiém xdy dwng CSDL nén thong tin dia Iy tir
cde manh ban d6 dia hinh ty 16 1:2000 thudc khu vwec Lang C6, tinh Thira Thién Hué.
Tir khoa: Co so dit liéu nén dia ly; Ban d6 dia hinh ty 1& 1:2000
Abstract

Construction of geographic database from topographic map at scale 1: 2000 in
Lang Co area, Thua Thien Hue province

This study aims to build geographic database from topographic map at scale 1:
2000 in Lang Co area, Thua Thien Hue province, serving the planning, socio-economic
development, and environmental resource management. This paper proposes the
process of building GIS base database from topographic map content at scale 1: 2000.
Test product of building geographic information base database from topographic map
pieces at scale 1: 2000 in Lang Co area, Thua Thien Hue province.

Keywords: Geographic base database; Topographic map at 1:2000 scale

1. Dit van dé bao gdm hai loai chi yéu: dit liéu thudc
Trong nhitng ndm gan déy, cung voi tinh va dir li¢u khong gian [4].
su phat trién manh mé cia khoa hoc k¥ CSDL nén GIS duoc xay dung nham

thuat, cong nghé tin hoc da khong ngimg  dép tng vai trd cép thiét tir thuc tién la
phat trién hoi nhdp vao xu thé cua thoi dai.  m¢t hop phan thiét yéu nhét, 1a hé thong
H¢ thong tin dia ly (GIS) 1a mot hé thong “xuwong song” (khung) trong cac hé thong
thu nhén, luu trit, phan tich, quan 1y, hién i dia Iy. C6 thé néi, néu khong c6 CSDL

thi va cdp nhat dir liéu gan lién véi vi tri nén GIS thi khong thé ¢6 céc hé thong tin
khong gian ctia cac doi tugng trén Trai dat. dia 1y [2]

Chinh vi vay, GIS c6 pham vi ing dung L P
rong rdi trong nhiéu linh vuc cua nén kinh De dap tmg toc do phat trién nhanh
té - x hoi, dam bao an ninh quéc phong, chong va dp dung rong rai cua cong nghé
phuc vu nghién curu khoa hoc, quan ly va théng‘ tin ,Vé C(“,)ng ngh¢ GI~8, dap (g
quy hoach sir dung hop 1y tai nguyén va nhu cau cap th‘iét cua thl.l’Cq tién, viéc xay
bao vé méi truong. Co s6 dir liéu (CSDL)  dung CSDL nén GIS chuan chinh thic,
1a hop phdn trong tim trong hé thong tin thong nhat cho cic nganh trong ca nudc
dia ly. CSDL cua GIS 13 hé dit liéu dia ly 14 khong thé cham ché.
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2. Phuwong phap nghién ciru

Phan tich, tong hop, co so 1y ludn va
thue tién: Phan tich, tong hop cac tai liéu
da co (ban do gidy, ban dd sb,...), co sO
ly luan: cac thong tu, quy dinh vé thong
tin dia ly qudc gia, ap dung vao co sd thuc

3. Két qua nghién ciru

té khu vuc Lang C6 tinh Thira Thién Hué.
Ung dung Tin hoc: St dung phin mém
MicroStation dé bo sung thong tin cho chi
thi chuan hoa dbi twong dia 1y,... Phuong
phap GIS: Sir dung phan mém Arc GIS dé
xdy dung DTM (M6 hinh dia hinh k¥ thuat
sO) tir ban dd sé va phuong phép ban d6

3.1. Xdy dung CSDL nén dia Iy ban dé dia hinh ty Ié 1:2000, khu vwe Ling Cé

tinh Thira Thién Hué

Céc tai lidu, ban db chuyén nganh (dia

Bén d6 dia hinh dang s6 ty 18 1:2000

T chinh, dia danh, giao thong,...)

|

Chuén hod binh dd anh tir binh dd

Téch loc, tao d6i tuong dia 1y tir ndi dung ban

dd, hinh thanh dit li¢u tho

dia chinh co s&

I

Thu nhéan théng tin thudc tinh dbi tuong dia ly

tir ndi dung ban db

l

Chi thi chuén hoa dir liéu dia ly

B sung thong tin ddi twong dia 1y theo phuong

——

~

phép diéu tra ngoai nghiép

| —

——
|

| Chudn hoé dit liéu dia 1§ gbe

!

| Pong ¢6i CSDL nén dia Iy

Po vé& bb sung cac ddi tuong dia ly va ddi tuong
phuc vu 1ap Mo hinh dia hinh k¥ thuat )

DTM

Hinh 1: So do quy trinh xdy dung CSDL nén dia Iy 1:2000

Hinh 2: Cdc ménh béin do dia hinh thwe nghi¢m ty 1é 1:2000 khu vwe Ling Co, tinh Thira
Thién Hué: EA9688a, EA9688e
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3.1.1. Ciu triic nén dia Iy 1:2000 (NenDiaLy2N)

Nghién ciru
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Hinh 3: Nén dia ly 2N

3.1.2. Qua trinh xdy dung CSDL
nén dia ly

* Thu nhdn thong tin thugc tinh cho
doi twong dia ly tw ngi dung ban dé dai
hinh dang sé

Té chirc lai cac nhom 16p ddi twong
bang cac bién phap ban tu dong: Két hop
giita phan mém va tach gdp thu cong dé
hinh thanh c4c nhém dbi tuong dia 1y gbe
theo chu d¢ di quy dinh trong danh muc
dbi twong dia Iy 1:2000 nhu sau:

Bing 1. Nhém I6p noi dung bin do

STT ljil:n?ll;ltlyg "' | Nhom aéi twong dia 1y
Coso: Piém  |Khong ché tric dia
1 X £
khong che
2 |Ranh gidi Bién gidi, dia gidi hanh chinh
3 | bia hinh Dia hinh (DTM)
4 |Thuy hé Thuy hé
5 | Giao thong Giao thong
Khu chure nang, ranh gidi
. khu chirc nang
6 | Dancu Ha tﬁng ky thudt; Dia
danh; Dan cu
7 | Thyc vat L6p phi bé mat

* B6 sung thong tin cho chi thi chudn
hod doi twong dia Iy

Puong bd, dwong sit:

Sau khi chuan héa vé thudc tinh cua
tt ca cac ddi twong dudong giao thong
(mat duong: dang vung hodc duong) theo
quy dinh, tién hanh ndi suy doan giao
thong duong bd tuwong tng theo duong
tam cua doi tugng.

Chuan lai nhitng doan duodng cut,
khong bat dau tir ddu va khong két ndi
v6i mang ludi. Thiéu cau, cong, bén 16i,...
tai nhiing diém giao cit gitra tim duong
va thuy hé hodc cac d6i tuong nay da co
nhung thiéu thong tin thudc tinh theo yéu
cau biéu thi cua cdu truc dit liéu dia ly nén
1:2000,... [7].

Phén gidi han nuéc mit cia cac doi
tuong mat nudc tinh nhu Ao, ho, dam,...
khong chiu anh hudng cua dong chay
cling dugc xac dinh bdi cac duong gisi
han myc nuée tai thoi diém chup anh hoac
thoi diém thu nhan théng tin [7]. Puong
bo nudc duge xac dinh 1a myc nudce trung
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binh nhiéu nim dugc 13y theo sé liéu didu
tra thuc dia.

e rinty g a8 o B qui dnl DLDL

ikl frar fikn Pl SRRERG (i o)

Hinh 4: Chi thi chudn héa cho giao thong

Thuy hé:

Nhiing doan dong chay bi ngat quing
do tinh chat 1dy bo ctia ndi dung ban d6 dia
hinh phai dugc diéu tra bd sung dé thong
tuyén (diéu tra bo sung cong, tram bom,
cdc doan dong chay ngam,...). B6 sung
céc thudc tinh chua rd rang cho hé thong
bo dédp ven kénh muong, hé thong dé diéu
nhu: ty cao, tinh chat dap cao, tinh chat
gia c6 ranh giGi chan taluy ctia cac bo dap
cao,... theo yéu cau trong danh muc céc
dbi tuong dia ly [7].

Hinh 5: Chi thi chudn héa cho thity hé
Dia gid¢i hanh chinh

Hé thong duong dia gidi cic cép
dugc tong hop cho toan khu vuc thi cong
dong thoi hop ly véi ghi chu dia danh theo
cac tai liéu phap ly mdi nhat.

Ha tang dan cw, k§ thuat

Cac ddi tuong kinh té, van hoa, xa
héi chua rd rang vé thong tin theo yéu cau
cua doi tugng dia ly nhu tén thén, x6m,

try so uy ban, tén cac ddi tuong kinh té,
vin hod, xa h¢i 16n,... duge dénh dau lai
dé diéu tra bo sung [7].

Hé thong duong day dién dugc tong
hop theo cau tric mang ludi sao cho dam
bao hop ly gitta vi tri khong gian cua doan
duong day, tram bién 4p vdi cac thong tin
dinh tinh, dinh luong di kém (néu c6) dé
dua ra chi thi bién tap. biéu tra bd sung
dbi voi nhimg khu vuc duong day chua
tao thanh mang. B sung tram bién thé
cho céc diém bién ddi dién ap.

sae mink chinh xbe o i cdng by

Hinh 5: Chi thi chudn héa cho din cw

Lép phii bé mit:

- Khoanh bao dién tich cho déi tugng
bﬁng cac loai dia vat hinh tuyén nhu
duong, muong, tuong xay, hang rao, hang
cay, ranh gidi,... Pat lot vao bén trong
dién tich cta d6i tuong cac mi qui udc
cho timg loai déi tugng [7].

- Lép phit bé mat 13 kiéu d6i tuong
dia ly bao gdbm cac d6i tugng mo ta cac
vung bé mat dic trung, hién trang 16p
phtt chiém da s6 va 6n dinh ¢6 dién tich
tir 500 m? trg 1én. Dit liéu phan loai phai
phan anh dugc thong tin bé mat con tu
nhién hay da bi bién d6i do tac dong
nhan tao. Dua vao nguyén tic nay dé
téng hop ddi tugng kiéu “PhuBeMat” tir
thong tin vé nhiéu kiéu ddi tuong khéc
trong cung thoi diém diéu tra. Mic d6
thu nhan thong tin phu thudc vao pham
vi dbi tuong, mirc do 6n dinh va wu thé
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s0 voi cac loai d6i twong khac cung ton
tai trong khu vuc [7].

* Céac phuong phép thu nhan thong
tin dé chuan hoa ddi tuong dia ly

- Phuong phap ndi nghiép thudong ap
dung d¢ chi ra dinh nghia va phan loai 16p
pht bé mat théng qua mo ta trong danh
muc doi tuong nén dia ly 1:2000 béng
cach tong hop va khai quat hoa thong tin
tir n6i dung ban do.

- Phuong phap ngoai nghiép:

Nhitng d6i twong khong con trén
thuc dja can dugc xo4 bo khoi ndi dung
dir liu.

Hinh 6: Thu nhd

* Chudn héa di¥ liéu dia Iy

a. Chudn hod quan hé hinh hoc
(Topology) cua doi twong dia Iy

- Sir dung phan mém MicroStation dé
chudn hod ddi tuong dia ly theo yéu cau vé
cdu tric topology trong thé hién hinh hoc
ctia dbi twong: dang diém, dudong, ving.

- Chuan hoa quan h¢ hinh hoc gitra
céc kiéu doi twong dia 1y chi ra trong quy
dinh CSDL nén dia ly 1:2000. Vi dy: Céc
d6i tuong kiéu “BinhDo” khéng giao,
khong d¢ 1én nhau, Cac ddi tuong kiéu
“DoanTimDuongBo” chi dugc giao nhau
tai vi tri bat dau hodc két thuc cua mdi

el .
o\ ..__f i
L ‘,;

n théng tin dé chuin héa bang binh do dnh

Nghién ciru

Nhitng dbi twong di thay ddi can
dugc chinh sua lai theo dung thuc té tai
thoi diém diéu tra. Dé biéu thi nhitng yéu
t6 trén 1én binh dd diéu v& c6 thé tir nhitng
dia vat rd nét trén binh d6 va con ton tai
¢ thuc dia, dung may kinh vi hodc thudc
day ap dung phwong phap giao hoi dé xac
dinh hoac dung phuong phap xét doan tur
nhing yéu t6 6 lién quan [2].

Diém khoi khép cua dudng chuyén
tram do 1a nhitng dia vat rd nét trén anh
va con ton tai thue dia, cho phép chich
1&n binh d6 anh dé x4c dinh toa d6 véi do
chinh x4c 0,2 mm x M (M: ty 1 ban d0).

L i o ¥ ™

doan; Khong dugc tdn tai ddi tuong kiéu
“CauGiaoThong, HamGiaoThong” ddc
1ap vé vi tri khong gian; Vi tri khong gian
cua cac d6i tuong kiéu “CauGiaoThong,
HamGiaoThong” phai trung véi cac d6i
tuong kiéu “DoanTimDuongBo”....

b. Chudn hod twong quan giita cdc
16p doi tugng dia Iy

Céc ddi tugng thudc 16p phu bé mat
dugc hinh thanh tir quan hé cac doan dbi
twong hinh tuyén thudc nhiéu 16p khac
(ranh gid1 thuc vat, mép duong, mép sdng
sudi,...) theo cau tric Topology. Chuan hod
quan hé theo kiéu nit - canh - nut bang phan
mém chuyén dung dé hoan thién cau tric
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16p théng tin cho cac dbi tugng dang ving
khép kin dé dam bao tiéu chuan dit liéu, sau
dé str dung ma dé phéan loai dbi tuong.

Trudng hop cic ddi twong dia gidi
chay doc tam dudng khi ndi suy dbi tugng
tim duong cho mang ludi giao thong cod
thé copy tuyét d6i doan dia gidi da co.

Nhing d6i twong dan cu, kinh té xa
hoi trong ndi dung ban dd thuong duoc
biéu thi dudi dang ghi chu vao vi tri twong
dbi cua ddi twong. Khi chuin hoa thanh
dbi twong dia 1y can chuan lai ca vé vi tri
ghi chu (dang text hodc text node hoac
Cell phuc vu gan ma) cho chinh xac tai
tam d6i tuong hodc lot bén trong dd hinh
d6i tugng. Can kiém tra tinh trong quan
vé vi tri khong gian véi cac ddi tuong
thudc 16p phit bé mit, vi du diém dai dién
cho noi c6 truong hoc phai thudc vé phan
bé mat nhan tao, d6i tuong co vi tri tram
bom phai nam trén d6i twong thuy van,...
Nhﬁ‘ng dbi tuong giao thong dang diém
(bén do, pha) VO’l phan ranh g101 nudc
mat cua séng, sudi ¢o lién quan can duoc
chuan hoé diing twong quan.

¢. Chudn hod thuéc tinh doi twrong

Hoan thién CSDL nén dia ly duoc
thuc hién sau khi dir li¢u dia ly géc da
duoc kiém tra, chinh stra va hoan thién.
Tao 1ap mot CSDL dia ly twong trng véi
mot khu vuc dia Iy can 1am di liéu, bao
gdm cac thong s6 mo ta vé ludi chiéu, do
chinh x4c biéu thi ddi twong, mién gid tri
(DOMAIN),...

Xay dung céc 16p thong tin kiém soat
tiéu chudn hinh hoc cua dif liéu (topology
rule) cho cac 16p theo qui dinh, bang céac
phan mém GIS. Nhap dir liéu vao céc goi
d3 néu & trén va kiém soat chat luong
dit liéu dd hoa ghi nhan két qua. Két nap
thong tin thudc tinh da dugc tong hop tir
dir liéu dia ly gbc cho ting loai ddi tuong
dia 1y, kiém soat chit lwong théng tin
thugc tinh, ghi nhan két qua.

3.1.3. Xdy dung DTM tir ban dé s

* Chudn hod dbi tugng do cao

- Khi gian céch giita cac duong binh
dd hodc gian cach gitra cac diém do cao
dac trung v6i duong binh d 16n, dia hinh
c6 bién ddi hoic dang khe, mon thi phai
do v& bd sung diém do cao goc DTM. Po
vé lai toan b hé théng thuy hé nhu song,
sudi, kénh, muong, hd, ao theo m6 hinh 3D.

-Po v& bd sung cac ddi tuong bién doi
dia hinh dang dudng, diém (linear, point)
dé mo ta cac dang bién ddi dia hinh tai cc
vi tri ddc trung nhu: chan nui, dap cao, x¢
sau, dinh ddi, hé 16m, mom, khe sudi,.

- Cac dbi tugng do v& b sung phai
dam bao phu hop vé do cao so vdi cac doi
tuong ndi dung ban do dia hinh da co.

Hinh 7: Bé sung cdc yéu t6 dic trung ciia
dia hinh
*Lap DTM

T Str dung cac chirc ndng cua phan
mém d¢ kiém tra so by cac doi tchmg
(Feature) tham gla tao TIN vé céc yéu to
(do hop ly cua mién gia tri 4§ cao, pham vi
khu vue ma mo hinh TIN bao phu,...) [6].

- Tao thé hién ciia mo hinh TIN theo
mau tuong (g vdi cac phén tng dg cao
nhdm kiém tra sy phu hop hoa cua cac 16p
doi tugng tham gia tao TIN.

- Tao m6 hinh TIN cudi clng.

- Xay dung md hinh ludi (Grid) theo
gian cach: 25 m x 25 m.

- Tao thé hién cua Grid (place) dudi
dang céc ghi chi d6 cao tai cac mat ludi theo
mot 19p riéng trong file DTM.Dgn (3D).
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Hinh 8: Mo hinh TIN

* Giai phap tang do chinh xac DTM
Trong phin mém MGE Terrain
Analyst (MTA) c6 chuc nang tuy chon 1a
Inferbreaklines (trc 1a suy doan cac duong
Breaklines). Chttc ning nay cho phép ndi
suy ra cac duong dac trung dia hinh nhu

duong phan thuy, duong tu thay tr dir liu
dudng binh d6. Chire nang nay duoc khuyén
cao dung khi dir liéu cac duong binh do
thiéu cac duong Breaklines ma déng ra phai
¢6 trén thyc té [6]. Sau day 1a mot s6 vi du
khi b6 sung thém cac duong Breaklines.

Hinh 9: Bé mt TIN khi khong cé dwong
khe nui

Hinh 11: Bé mat TIN khi khong cé dwong
song nui

Hinh 10: Bé mdt TIN khi ¢é dwong khe niii

Hinh 12: Bé mt TIN khi c¢é dwong song
niii
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Hinh 13: Bé mdt TIN khi khong cé dwong Hinh 14: Bé mdt TIN khi cé dwong
Breakline yén ngua Breakline yén ngua
3.1.4. Kiém tra chit lwong div liéu
+ Kiém tra doi twong dang diém bang cong cu Identify ciia ARCGIS

Ki hiéu dang diém dung dé v& nhimg déi twong dang diém, Label, hay nhimng ddi
tuong ghi chu khac.
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faeld | ¥k |
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i Hi S 00 &M
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My AL
Lo dindiney  MorgThos
Lo damh s chomg Fhen R s
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drgedebdndy ©
Bderitad & Festurs |'I

Hinh 15: Thé hién déi twong dang diém trong ARCGIS
+ Kiém tra déi twong dang dwong bang cong cu Identify ciia ARCGIS
Ki hi¢u dang duong duge dung d,é thé hién nhitng d6i twong c6 dang hinh tuyén.
Vi dy nhu h¢ thong giao thong, h¢ thong thoat nudce, duong bién hodc cac mang ludi
két noi khac. “Puong” cling dugc dung dé tao duong bién ngoai cho nhitng ki hi¢u
khéac nhu Polygon, Point, Label,...
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Hinh 16: Thé hién doi twong dang dwong trong ARCGIS
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+ Kiém tra déi twong dang viing bang cong cu Identify ciia ARCGIS
Ki hiéu dang Polygon dung dé “trai” vao nhing ddi tuong dang da gidc nhu
dudng bién quéc gia, tinh, thanh phd, dit str dung, méi truong song.

i Bitin
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i S bl darg
Highy tha i e
Body i s el
PE 35 tung ALIFA
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( Era danh L Son
Ceén bich 15.11
Hrape_Leogih 4632361777
“hahe Arsh (ol | CHRE B s ] il
Idenbdied | Festurs
2

Hinh 17: Thé hién déi twong dang ving trong ARCGIS

+ Kiém tra ky hi¢u dang Text

Dua vao quan sat truc quan thong qua hién thi ¢ thé phat hién dugc 16i chuan hoa
ddi tugng dia ly dé chinh sira téi da.

Khi tao thé hién 16p dit lidu dia 1y trong phan mém GIS can tao bang lién két thudc
tinh (InfoTable) theo danh muc d6i tuong cia timg 16p dbi twong (khi can thiét). Khi
két nap thong tin thudc tinh thuong chi dua vao CSDL tén cac trudng thong tin thude
tinh, do d6 dé c6 thé hiéu dugc chi tiét can tao cac bang lién két gitra tén thudc tinh doi
tugng v&i mo ta chi tiét cho timg loai thudc tinh. Sau d6 tao lién két cho ting 16p ddi
tugng tuwong ing vadi bang thudc tinh da duogc tao.
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Hinh 19: Thugc tinh I6p phii bé mt

4. Két luan

Bai bao di xay dung duoc so d6 quy
trinh x4y dung CSDL nén dia 1y 1:2000;
Bo6 sung thong tin cho chi thi chuan hoa
déi tuong dia ly; Chuén hoéa dit liéu dia ly;
Xay dung DTM tir ban dd sé; Giai phap
tang d¢ chinh xac DTM.

Xay dung mot co so dir li¢u nén
thong tin dia ly co ban da muc tiéu tur
nhing 16p thong tin cia ban d6 dja hinh
ty 1 1:2000, nham phuc vu cong tic quy
hoach, phat trién kinh té - x3 hoi, quan ly
tai nguyén va moi truong, phuc vu khai
thac thong tin cho cac nganh c6 lién quan.

Tu dong hoa timg phan qua trinh xay
dung co s¢ dir liéu dia ly tur ndi dung ban
dd dja hinh nhdm ning cao ning suit lao
dong, hiéu qua kinh té cao va kiém sodat
dugc chét lugng ndi dung dir lidu dia ly
can thanh lap.
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