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ABSTRACT

The article aimed to introduce the results of applying open source GIS
library to develop dike management sofiware in Binh Dinh province. Key
methods used in the study include data analysis, detailed business
modeling, design and programming to develop a desktop GIS software,
called BDykeGIS version 1.0 for updating, viewing and editing of data
related to dike management. The BDykeGIS software is designed with
Vietnamese language interface, user friendly, simple operation, fast data
access speed. Especially, it can be used to search and query spatial
information for dike.

TOM TAT

Bai bao gidi thi¢u két qua g dung thu vién GIS ma nguén mo nham phat
trién phan mém qudn Iy dé diéu trén dia ban tinh Binh Dinh. Nghién ciru
da siur dung cac phwong phdp chinh nhu phan tich ngi dung thong tin dit
liéu, m6 hinh hoa chi tiét nghiép vu, thiét ké va lap trinh nham phat trién
phan mém GIS desktop voi tén goi BDykeGIS phién ban 1.0 nham hé tro
hiéu qua viéc cdp nhat, xem, chinh swa dir liéu lién quan dén cong tac
qudan Iy d@é diéu. Phan mém BDykeGIS véi giao dién Tiéng Viét, than thién
Vi ngueoi sk dung, thao tae don gidn, toc do truy xudt dir liéu nhanh, ddc
biét la kha nang tim kiém, truy van khéng gian thong tin dé diéu.

Trich din: Ng6 Anh Tu, Bui Anh Kiét va Nguyén Hiru Ha, 2019. Ung dung GIS ma ngudn mé phit trién
phan mém quan ly dé diéu trén dia ban tinh Binh Dinh. Tap chi Khoa hoc Truong Pai hoc Can

Tho. 55(2A): 33-43.

1 GIOI THIEU

thuat cong nghé nham cai tié'n’phuong thire quén 1y
tir thu cong sang cong ngh¢ so. Tuy nhién, hau hét

Dé diéu 1a hé thng cong trinh bao gdm dé, ke
bao vé dé, cong qua dé va cong trinh phuy trg c6 vai
trd quan trong dic biét di véi cac tinh thude ving
Duyén hai Nam Trung Bé. Cong tac quan ly dé diéu
lién quan truc tiép dén an toan ctiia dé (Nguyén Vin
Lé va ctv., 2007). Trén thuc té, cong tac quan ly dé
diéu ¢ tinh Binh Dinh néi riéng va cac dia phuong
khac n6i chung budc dau da tmg dung khoa hoc ki
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cac Phong Quan ly dé dleu quan 1y hd so dir liéu nay
cha yéu trén nhidu ngudn dix liéu khéac nhau dan t6i
da dinh dang dir li¢u tur file glay dén file s6 nhu: xls,
.dwg, .dgn, .tab,...Do dd, can by quan ly dé diéu khi
1ap hd so 1y lich dé diéu van bang s6 sach, dan dén
nhiéu khé khin va khéng thé nim sd lidu chi tiét
toan bo cac tuyén dé can quan ly. Bén canh dé, cac
thong s6 k¥ thuat, vi tri, hién trang va lich st, hinh
anh thuc té, cac vét dinh 1d vuot dinh dé... duge
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quan 1y mot cach thiéu hé thong, chua dong b va
chua kip thoi (Nguyén Thanh Tung, 2007). Dic biét,
tinh Binh Pinh hién khong thé phan cap loai dé,
khong ndm hét dugc hanh lang an toan dé can bao
vé, ving bao vé dan cu cia cac tuyén dé. Cac thong
tin vé dé diéu cua tinh Binh Pinh khéng day du,
thiéu théng nhat gy ra nhidu khé khan trong cong
tac du tu xay dung, chi dao diéu hanh phong chéng
thién tai,...

Ngay nay, hé thong thong tin dia 1y (GIS) da
dugc phat trién vé chirc nang 1an cac nén ting tmg
dung trén desktop hodc trén nén tang web ngay cang
phé bién (Trdn Nam Phong va ctv., 2014). Phan
mém cua GIS thong thuong dugc phat trién ung
dung thuce té du6i dang c6 phi hodc khong c6 phi
(ma nguon mé) voi nhitng wu va nhuge diém khac
nhau nham gitp nguoi st dung lya chon (Tran Quoc
Binh, 2010). Cung v6i sy phat trién nhanh vé viéc
ung dung cac phan mem GIS trén moi linh vyc thi
viéc lya chon phan mém ma nguon m¢ dé ung ung
vao thuc tlen & cac dia phuong nham tang tinh an
toan, tinh 6n dinh va dang tin cdy, tranh van dé vi
pham ban quyén, quyén so hitu tri tug,.. dong thoi
giai quyét bai toan lién quan den quan ly dé diéu mot
cach hiéu qua hon 1a diéu rat cin thiét. Trén thyc té
d3d c6 nhiéu cong trinh nghién ctru tng dung GIS
trong quan ly dé didu trén thé gigi (Tjark and
Roeland, 1995; Pierre et al, 2004; Zhang, 2008;
Rémy et al., 2015) va & Viét Nam (Nguyén Thanh
Tung, 2007; Vi Héng Liém, 2012; Pham Van Tuén,
2013; Lé Van Thanh, 2014; Nguyén Thanh Tung,
2015) nghién ctru lién quan dén viéc tmg dung GIS
trong quan ly dé diéu. Ngoai ra, Cuc Quan ly dé diéu
va Phong chéng lut bao da chi dao thuc hién xay
dung chuong trinh ing dung GIS nham Quan ly dir
lidu co ban hé théng dé diéu cho mot sé tinh & phia
Béc va Bic Trung Bo budc ddu mang lai hiéu qua
thiét thyuc trong cong tic quan 1y hé théng dé didu
(Nguy@én Thanh Tung, 2007). Dbi vé6i cac tinh thudc
vung Duyén Hai Nam Trung B néi chung va tinh
Binh Dinh n6i riéng thi viéc trién khai tmg dung GIS
trong quan 1y dé diéu hién con nhiéu han ché, chua
¢6 nén co so dir liéu (CSDL) dé diéu theo chuan
chung vé GIS, cac phan mém cua GIS tmg dung chii
yéu 1a cac phan mém c6 phi dat tién nhung hau nhu
thiéu ban quyén str dung.

Dé thuén loi cho viée cép nhat va khai thac dir
lidu dé diéu phuc vu cho cong tac quan 1y, Chi cuc
Thuy loi tinh Binh DPinh, S Khoa hoc Cong nghé
tinh Binh Dinh va Khoa Dia li-Dia chinh, Truong
Pai hoc Quy Nhon da ph01 hop xéy dung phan mém
quan ly dé diéu trén nén GIS mi ngudn md c6 tén
BDykeGIS nham trg gitip cho cong tac nay.

2 VAT LIEU VA PHUONG PHAP
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2.1 Phin mém phit trién

— Dotspatial: 1 thu vién GIS ma ngudn mé viét
trén NET 4.0 frameworks, duoc phat trién boi cac
thanh vién sang 1ap ra phan mém GIS mi ngudn mo
MapWindow va cong ddng phét trién OS Geo
DotNet, hién DotSpatial do Dan Ames, gido su
Truong Pai hoc Brigham Young la ngudi quan ly
du 4n cho DotSpatial, phién ban mé&i nhit 1a
DotSpatial 1.9. Thu vién Dotspatial c6 thé tai vé &
duong link sau: https:/github.com/DotSpatial/
DotSpatial. DotSpatial gitip cac nha phat trién GIS
xdy dung cac tmg dung ban dd, truy vin thong tin,
phan tich dit liéu, duyét, chinh stra dir li¢u khong
gian dia ly (raster va vector) va dir liu thudc tinh
trong moi truong Visual Studio (Sameen et al.,
2014). Ngoai ra, DotSpatial ciing cung cap cho cac
nha phat trién GIS véi cac thu vién form co6 san dé
thém cac cong cu phan tich lién quan dia ly trong
cac tng dung khac nhau. Hién nay, hon 30 cong cu
da c6 san trong thu vién Dotspatial va dugc phan
thanh 9 loai: Phan tich dir liéu, phén tich dia hinh,
chuyén dbi, tham chiéu khong gian, chdng ghép dir
lidu vector va raster, ndi suy khong gian, thong ké
di liéu (Sameen et al., 2014). Ngay nay, DotSpatial
dang dugc st dung rong rai bdi cac nha phat trién
GIS mi ngudn md bao gdm cac tmg dung LiDAR
va quan ly tai nguyén nudc, moé hinh thuy van,...
(Ames et al., 2007; Ames et al., 2012; Teodoro and
Duarte, 2013; Dheeraj and Harpinder, 2014).

— Ngon ngit lap trinh VB.Net: Ngon ngir nay
dugc Microsoft phat trién tir cudi thap nién 1990 va
ra phién ban dau vao niam 2002, phién ban méi nhat
hién tai VB. NeT 2015. Day 1a ngon ngir 1ap trinh
khuynh huéng ddi tuong (Object Oriented
Programming Language). VB.Net khong ké thira
VB6 hay b sung, phat trién tir VB6 ma 1a mot ngon
ngit 14p trinh hoan toan méi trén nén Microsoft
NET Framework. Trong bai bao nay, NET
Framework 4.0 (1a tong hop cac thy vién dong
(DLL) cua Microsoft) dugc sir dung. VB.Net dé sir
dung, d& phat trién va hay duoc cic nha phét trién
GIS lua chon.

— Microsoft Visual Studio: 1a mdt moi trudng
phat trién tich hop (IDE) cua hang Microsoft. Visual
Studio str dung nén tang phat trién phan mém cua
Microsoft nhu Windows API, Windows Forms,
Windows Presentation Foundation, ... Visual Studio
hd trg nhiéu ngdn ngit lap trinh khac nhau va cho
phép trinh bién tap mi va g& 16i dé hd trg (mic do
khac nhau) hau nhu moi ngén ngir lap trinh. Trong
bai bao nay, Visual Studio Community 2015 dugc
su dung dé tich hop bg thu vién 1ap trinh forms cta
DotSpatial va ngén ngit 1ap trinh VB.NeT (thong
qua Visual Basic.NET) nham thiét ké giao dién tng
dung GIS desktop quan ly dé diu.
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2.2 Phwong phap

Trén co s& thyc té, bai bao dé xuit quy trinh xay
dung va van hanh hé thong phan mém GIS ma
nguon mo phuc vu quan ly dé diéu nhu Hinh 1.

Dir liéu sd cap

dirliéu

Thu thap dir 1i@ w

Phan t\ch thlet ké,

Téng hgp, chudn héa
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Dir liéu so cap & Bang 1 dugc nhém nghién ctru
tién hanh str dung thiét bi dinh vi vé tinh 2 tan s
(Trimble R4) c6 d6 chinh xé4c cao nham x4c dinh cao
trinh, chiéu dai cac tuyén dé, ke, céng qua dé va cac
cong trinh phu trg dé (Hlnh 2).

LAP TRINH GIS DESKTOP
o VisualStudio QUAN LY HE THONG
Community 2015

VB“n"’é‘t SPA‘I’I L.

»

B N K i
DykeGIS "{¥ e
: Can bd
Chi cuc thuy lgi

Hinh 1: Quy trinh cac buéc xAy dung va van hanh hé théng GIS quin Iy dé diéu

—  Thu thdp dir liéu gdbm dit liéu so cap va dir lidu thir cap duoc thdng ké qua Bang 1 sau:

Bang 1: Cac nhém dir liéu trong GIS phuc vu quan ly dé diéu tinh Binh Pinh

Nhom dit li¢u

T6 chire sir dung trong hé

théng GIS

A. Nhom dir liéu nén (dir liéu thir cAp)
1. Ranh gidi hanh chinh dinh dang shapefile (.shp) ty 1¢ 1:50.000 nam 2015. e fia 1
2. Ban 6 s6 dja hinh dinh dang .shp ty 1& 1:50.000 nam 2015 Eﬂfﬁﬁgﬁ (1)?11; g}‘;nfho
3. Heé thong thuy hé dinh dang .shp ty 1¢ 1:50.000 nam 2015 toan bé dit licu GIS
4. Hé thong giao thong chinh dinh dang .shp ty 1& 1:50.000 nam 2015. ; ; '
5. Anh vé tinh Sentinel-2A nam 2017

B. Nhém dir li¢u dé diéu (dir liéu so cip) Nhoém dir liéu dung chung

DWW N —

. bé - Dinh dang .shp tir Kkét qua do dac thuc té nam 2017
. K¢ - Binh dang .shp tir két qua do dac thuc té nam 2017
. Céng qua dé — Pinh dang .shp tir két qua do dac thuc t& nam 2017
. Cong trinh phu tro dé — Dinh dang .shp tir két qua do dac thuc té nam 2017. toa do véi dir liéu nén.

d6i véi cac chuyén nganh
lién quan dén quan ly dé dicu
va can dugc dua vé cung hé

Hinh 2: Po cao trinh dé song Kon, tinh Binh
Pinh bang thiet bi Trimble R4

(Anh: Trong Poi, 2017)

Dbi véi dir liéu thir cdp, nghién ctru thu thap dir
liéu nén dia Iy nhu: Dia hinh, ranh giéi hanh chinh,
hé théng thuy hé,... (Bang 1) ¢ Trung tdm Cong
nghé thong tin thudc S¢ Tai nguyén va Moi trudong
tinh Binh Dinh. D& liéu anh vé tinh Sentinel-2A
duoc tai mién phi tir trang https://scihub.copernicus.
eu/dhus/.

—  Xady dung CSDL, day 1a cong doan rat quan
trong nham tao 1ap dir liéu khong gian va thude tinh
ciia GIS dudi dang vector (diém, dudng, ving)
thong qua do dac thuc té va raster (anh vé tinh do
phan giai cao cua Sentinel-2A) lam dir liéu nén
Phuong phép nay nham md ta mot cach hé théng vé
¥ tudng t6 chirc va cu tric cua dit liéu trong CSDL
lién quan dén dé diéu. Nghién ciru sir dung hai md
hinh dir liéu khai niém thong dung nhu sau:
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+ Mo hinh dit liéu phan 16p: Cac dbi twong ban
d6 duoc to chirc thanh cac 16p thong tin lién quan
dén tinh chat chuyén dé vé dé diéu cua cac doi tugng
minh hoa qua Hinh 3.

Hiégn rr;uu{

7- ;1 "‘rt-':_";‘:‘.r“-_;‘-“

Ranh gi¢i hanh chinh - Viing (polygon)
Ao, hf), song, dim - Ving (polygon)
Hé thong dé, ké - Puing (line)

Cong trinh phy trg dé - Diém (point)

Giao thong - Pwrong (line)

’- A

1__:_:_%:::%:1—-:&-*

Dia hinh - Drdng (line)Diém (Point)

G \\\\
Hinh 3: Minh hoa dir li€éu phan 1ép

Mot 16p dir liéu chi ra ciu tric tinh cta cac 16p
trong hé thong. Cac 16p 1a dai dién cho cac dbi tuong
va dugc xir Iy trong hé thdng. Cac dbi twong ¢ Hinh
2 bao gdm: Nén dia Iy, 16p dé, ke bao vé dé, 16p cong
qua dé, 16p cong trinh phu trg,. . Tét ca cac dbi
tuong duge thé hién trong biéu do 16p, di kém voi
cau tric bén trong cia cac 16p theo khai niém thude
tinh (attribute) va thu tuc (operation). Chi tiét minh
hoa thanh phéan 16p “Dé&” nhu Hinh 4 sau:
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pé
MalD: Interger
Ten_tuyende: Text
Mota_ de: Text
Chuc_nang: Text
Qtk: Float
K_antoan: Float
H_dinhd: Float
H_dinhg: Float
H_dinhc: Float
Lu_tke Float
NDan_bv: Interger
S_ngapbv: Float
H_antoan: Float
Berong_mai: Float
P_maide: Float
K_maide: Float
Berong_code: Float
H co_de:Float

Class Name — |

Attrubutes ———

create()
save()
delete()
edit()

Operations ———»

Hinh 4: Minh hoa lé6p dir li¢u “Dé&”

M6 hinh thé thirc két hop: Cac mdi quan hé c6
thé 1-1; 1-n, hay n-n tir d6 thiét ké CSDL trong moi
treong may tinh. Cac cong viéc nay dugc minh hoa
theo so do sau:

n-n bPE ] 1-1 | KE | |
-1
n-n s n-n "
Ké bao vé dé Céng qua dé Céc cong trinh phu trg Hé tham chiéu
n-1

Hinh 5: So' 46 mé ta m hinh thye thé két hop cho CSDL dé diéu

Mot tuyén dé chi c6 duy nhat mot hé thong ke
cung cap va h¢ thong ke c6 mdi quan hé mot chidu
v6i mot tuyén dé (quanhé 1 —1). Mot hé thong cong
trinh phu tro dé c6 thé co mot hodc nhiéu dich vu
cho mot tuyén dé va mot tuyén dé co thé co nhiéu
cong trinh phu tro trén dé (quan n—n). Mot hé théng
dé chi c6 duy nhat mot hé thdng tham chiéu va hé
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thong tham chiéu chi c6 duy nhét cho mot tuyén dé
hodc nhi€u tuyen dé (quan hé 1 — n).

Tir mé hinh thyc thé két hop dugc chuyén thanh
md hinh quan hé nhu Bang 2 va dugc quan 1y trén
hé quan tri CSDL cua PostgreSQL (Hinh 6) sau d6
dugc tich hop trén phan mém BDykeGIS.
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Bang 2: Théng tin cAu tric CSDL “Cong qua dé”
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Lép dir lidu Dic tinh d6 hoa

(Feature Class) (Graphics Features) Thudc tinh (Atributes) Ki hiéu Loai/Type
Ma Id Interger
Mai tinh Ma tinh Interger
Mai huyén Ma huyen Interger
Mai xa Ma xa Long Interger
Tén tinh Ten tinh Text (10)
Tén huyén Ten huyen Text (10)
Tén xa Ten xa Text (20)
Tén thon Ten_thon Text (20)
Tén cong Ten cong Text (50)
Mo ta Mota Text (100)

1 N .2 . Chtic nan Chuc nan Text (50

Cong qua dé biém (Point) D6 rong c%ng Do_rong £ Float( )
Két cau Vat lieu Text (50)
Nam xay dung Nam XD Date
Nim tu bd, nang cap  Nam_Schua Date
Pon vi quan ly Dv QL Text (50)
Hinh anh Photo Text (250)
Video Video Text (250)
Pon vi cip nhat s6 liéu Cap nhat Text (50)
Nam cép nhat solidu  Nam capnhat Date

Toa do X (VN-2000)

X

Toa do Y (VN-2000)

Y

=-|=] Databases (4)
=[] CSDL_Dedieu_BinhDinh
@ Catalogs (2)
% Event Triggers {0)

-’r% Extensions (3)
El-&% Schemas (2)
= € public
m Collations (0)
- @‘ Domains (0)
@ FT5 Configurations {0)
----- [lll FTs Dictionaries {0)
K= FTS Parsers (0)

A FTS Templates (0)
-5 Functions (1043)
[j---% Sequences {13)
S
) binhdinh
binhdo_cai
binhdocai_50m
cao_do_diem_de
cau_cong
diem_dancu
giaothong_chinh
giaothong_chitiet
ho_dap_dam
ranh_gioi_huyen
ranhgioi_huyen
spatial_ref_sys
thuyhe

Hinh 6: Quan ly CSDL dé diéu trén PostgreSQL

SEEEEO0SEEn0D
Bl [ lE e e e s e o o e

MG hinh héa chi tiét nghiép vu: La cong doan
mo hinh héa chi tiét quy trinh, nghiép vu phat trién
phin mém GIS qua biéu d6 trudng hop sir dung
nghiép vu dang use-case nhu Hinh 7.
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“Cop it 40 M khtng gen &
P khong glan: Tham, chinh sia
Wity

mém GIS quan ly dé diéu

— Thiét ké gdbm céc chirc nang nhu: kién trac
phin mém, quan 1y cac 16p dit liéu, md hinh CSDL
(Dya trén mo6 hinh dt liéu mic y niém va mo hinh
dir liéu vat 1y), biéu do hoat dong, giao dién phan
mém, chirc ning thao tac tryc tiép véi ban do (phong
to, thu nho, di chuyén ban dd,...), chirc nang tim
kiém thong tin, thong ké bao co sd liéu, xem thong
tin thudc tinh, hién thi hinh anh, video,... Phan mém
GIS thiét ké van hanh dudi dang méay don.
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| GD(hudngﬂ | Gbsindéj |

Ngubsi str dung
M&16p diliéu (shp)

Thong tin
(Identify)

Goi ban do

Hién thi ban dé

GD Ban do

Kiém tra théng tin

Chonjdi tugng can xem théng tin (diém, duimg ving)

Chon diing déi tuong

Hién thi théng tin thudc tinh

Chon vao viing
ngoai déi tuong

Khéng hién thi théng tin

Hinh 8: M hinh, chirc niing di chuyén, phéng
to, thu nhé, xem toan vung dir liéu

—  Ldp trinh gdbm hai cong doan chinh:

+ Viét ma nguon St dung ngén ngir 1ap trinh
VB.Net nhim thlet 1ap céc bién, kiéu dir liéu, toan
tir, cAu trac tuyén if, Select case,... dap tmg ndi dung
thiét ké phan mém GIS quan 1y dé diéu (Hinh 9).

[Fsformt ]

Imports DotSpatial.Data
Imports DotSpatial.Topology

Imports Dotspatial.Symbology
Imports Dotspatial.Controls
Imports OfficeOpenXml

Imports Dotspatial.Plugins.Measure
Imports System.Windows.Forms

=public Class Formi

Public LyPoint As MapPointlayer
Public Lyline As Maplinelayer
Public LyPolygon As MapPolygonlayer
Public MapFiturType As String

"which type of shapefile is created
Dim shapeType As String
Private WithEvents mf As MapFunctionMeasure

‘Phan nay danh cho tae dudng
Fi#Region "Polyline shapefile class level variables”

“the line layer
Dim linelayer As Maplinelayer

“the line feature set
Dim pointF As New Featureset(FeatursType.Point)
Dim lineF As New FeatureSet(FeatureType.Lline)

Dim lineID As Integer = @

‘boolean variable for first time mouse click
Dim firstclick As Boolean = False

Hinh 9: Viét mi ngudn theo ngén ngir VB.Net

+ Tich hgp mi ngudn: Sir dung ma ngudn thu
vién lap trinh GIS ctia DotSpatial dugc viét bang
cong nghé .NET 4, cho phép phat trién két hop dir
liéu khong gian, thudc tinh, phan tich va 1ap ban do
vao cac ung dung GIS desktop (Hinh lO)

4 =B References
=m BruTile
=8 BruTileDesktop
=B DotSpatial.Analysis
=8 DotSpatial. Compatibility
=m DotSpatial.Controls
=m DotSpatial.Data
=m DotSpatial.Data.Forms
=B DotSpatial.Extensions
=8 DotSpatial Modeling.Forms
=8 DotSpatial.Mono
=B DotSpatial.Plugins. TableEditor
=B DotSpatial.Plugins.WebMap
=B DotSpatial.Positioning
=B DotSpatial.Positioning.Design
=B DotSpatial.Positioning.Forms
=B DotSpatial.Projections
=B DotSpatial.Projections.Forms
=B DotSpatial.Serialization
=B DotSpatial.Symbology
=8 DotSpatial. Symbology.Forms
=8 DotSpatial. Topelogy
=B Microsoft.Office.Core
=B Microsoft.Office.Interop.Excel

Hinh 10: Tich hgp ma nguén tir thlr vién
DotSpatial 1.7
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—  Kiém thir (Test): Giai doan nay s& tién hanh
kiém thtr ma (code) da duoc hién thyc, bao gdm
kiém thtr tich hop cho nhom cac thanh phan va kiém
thir toan hé thong. Mot khau kiém thir cudi cung
duoc thyc hién 1a nghiém thu san phém phén mém,
v6i sy tham gia cta nguoi dung (nguoi tryc tiép
quan ly CSDL dé diéu) trong vai trd chinh dé xac
dinh hé thong phin mém c6 dap ung yéu ciu hay
khong.

—  Trién khai: day 1a giai doan cai dat, cAu hinh
va tp huin st dung cho dbi twong sir dung phan
mém BDykeGIS. Giai doan nay sira chira nhing 15i
ctia phan mém (néu c6) va phat trién nhimg thay doi
méi duge nha quan 1y yéu cau (nhu stra dbi, thém
hay bét chirc ning/dic diém ciia hé thong). Phién
ban hién tai la 1.0 va c6 thé nang 1én theo thoi gian
va phu thudc yéu cau tir nguoi quan 1y chuyén mon
lién quan dén dé diéu.

3 KET QUA VA THAO LUAN
3.1 Giéi thiéu khu vue nghién ctru

Binh Dinh Ia tinh thudc vung Duyén hai Nam
Trung B Viét Nam, noi thugc viung kinh té trong
diém mién Trung véi vi tri dia 1y 1a cau ndi trong
giao luu kinh t& Bic — Nam, Pong — Tay cia cac
nuée. Lanh thd cia tinh trai dai 110 km theo huéng
Béc - Nam, c6 chiéu ngang hep trung binh 55 km.
Dién tich tu nhién toan tinh 6.071 km? (Cuc Théng
ké tinh Binh Dinh, 2016). Binh Dinh tiép giap cac
tinh Duyén Hai mién Trung va Tay Nguyén, 1a cira
ngd ra bién cta hanh lang kinh té Pong - Tay. Tinh
¢6 hé thong song ngdi chang chit voi bon hé théng
song chinh nhu Koén, Lai Giang, Ha Thanh va La
Tinh.

Cha glai
T
Ranm g1 hann cnirn
Thin b4
Dia hinh (m)
Cao 1168

Thip 0

inds w ws = PWOVEN

Hinh 11: So' @6 khu vure nghién ciru tinh Binh
Pinh
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Hé¢ théng dé ke trén dia ban tinh Binh Pinh c6
tong chidu dai khoang 657 km, hinh thanh mot cach
tu phat, do nhan dan ddp va bdi dan qua thoi gian,
1am nhiém vu bao vé dan sinh va san xut, tai nhiing
ving xung yéu thudng xuyén bi lii lut hodc nhing
doan song bi x6i 16 trim trong. Trong nhiing nim
gﬁn day, hé théng dé, ké cua tinh c6 mot sé doan da
dugc xay dung kién cb véi tong chiéu dai khoang
238 km (bang 36% chiéu dai dé, ké), tip trung chu
yéu & cac song 16n nhu Lai Giang, La Tinh, K6n, Ha
Thanh va mét s6 dong sudi chinh. Cac tuyén dé
duoc thiét ké véi kha ning phong chdng 1ii véi tin

- han | ! ' i

dwEE HYLOk

|- £ |Map Layers |

Khung quén Iy
cic 16p dir liéu

Thanh t@ng thai

L N - (@
SRQem &

Cic muc chire ning trén Menu ciia phiin mém

Muc ding nhip hé thong

"W 56 NN va PTNT Binh Binh
_||cm cuc thay lgi

‘J‘CHUUNG TRINH QUAN LY THONG TIN BE BIEU - DKEGIS 1.0

1.0, bin fu:fénmuac Chi cucmﬂi- i finh Binh Dinh, cni-inimzms
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sudt 10% cho Iii sém, 1t mudn, 1ii tiéu mén (riéng dé
thudc ndi thanh Quy Nhon c6 tn suét 5%), lii chinh
vu chip nhén cho tran qua dé dé phan li vao trong
ddng.

3.2 Két qua phit trién phan mém
BDykeGIS

Duya trén tham khao y kién cta co quan thu
hudng san phim va nha quan 1y chuyén mén, giao
dién thiét ké phan mém BDykeGIS quan 1y dé diéu
trén dia ban tinh Binh Dinh dugc thiét ké nhu Hinh
12 sau:

vin Eeng:mc-; tinh m an (€ Deng trang hier

Khu vire hién
thi dir liéu
khong gian

BDang nhap

Hinh 12: Giao dién phin mém BDykeGIS

Giao dién chuong trinh Tiéng Viét va bd tri hop
1y hé thong cac thanh cong cu mo 16p dir liéu GIS,
quan 1y 16p dit liéu dé diéu theo nhom, cong cu thao
tac truc tiép v6i ban dd sb va thudc tin cia ddi
tuong,... gitp ngudi sir dung d& dang truy cap dén
cac chirc nang cua chuong trinh.

—  “Muc dang nhép h¢ théng” danh cho nguoi
quan 1y chuyén mon ding nhap vao hé thdng cua
phan mém véi tai khoan riéng kém mat khau dé sir
dung phan mém.

— “Céc muyc chirc ning trén Menu cia phan
mém” gém cac chirc nang md 16p dit liéu GIS, quan
Iy nhan (label), chitc ning xu ly Shapefile (tao
moéi/chinh sira), chirc ning xuét tir Shapefile sang
Excel, chirc nang tao va bién tap ban dd,... ngoai ra
con ¢6 cac chirc nang phong to/thu nho/di chuyén
ban dd/tim kiém théng tin/xem théng tin
(identify)/truy van dit ligu.

—  “Khung quan 1y cac 16p dit liéu” thé hién cac
16p dix liéu GIS hién thoi dang mo.
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“Khu vuc hién thi dit liéu khong gian” 1a
chtre ning rat quan trong nhim hién thi khong gian
cac 16p dir liéu GIS dugc md & khung quan ly cac
16p dir ligu.

“Thanh trang thai” thé hién chuong trinh
dang doc dir li€u, toa d6 (x,y) hién thoi cua dir liéu
duoc mo.

3.2.1 Cdc tinh nang chinh ciia phan mém

— Kha ning tra cou va hién thi
(Search/Display) ciia BDykeGIS dam bao tra ctru co
ban cua mot chuong trinh GIS nhu: phéng to, thu
nho, di chuyén, xem thong tin,...cac doi tugng dé
diéu trén ban d6. Piém doc dao ctia phan mém chinh
1a kha ning tim kiém thong tin theo tir khoa thong
qua coéng cu Nt giao di¢n thanh
Menu cta phan mém. Ngoai ra, ngudi dung c6 thé
tim kiém thong tin dir liéu tir bang thudc tinh va hién
thi thong tin dir li€u dudi dang thudc tinh, hinh anh,
video va pdf.
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Detail

Thudctih | Hinn dnn | video | Par

»
OBJECTD 6
|7_peke 3
st 3
TEN D4 trjtrdn Tuy Phsdc
LY_TRIH K(10+152) didn K{1240.
vl Thitrdn Tuy Phusbe
co_pin [as0
KC_MAT_ BT DA 2x4 250
KC_THAN_ DAPDAT CAP N
HS_MALD [wzo
‘<c7amj BT TAM LAT v

Hinh 13: Minh hoa khi ning tim kiém/xem thong tin dé diéu dwéi dang bang, hinh énh, video va pdf

—  Kha ning Qudn ly: Phan mém duoc thiét ké dia ban xd/phuong; xem chiéu dai cua tuyén dé,
quan ly cac 16p thong tin lién quan dén cac cong ke;...
trinh dé didu nhu: dé, ke, cdng qua dé, cong trinh
phu tro trén dé, hé théng séng ngoi, ao, hd, dam,..
trén thanh Menu chinh ¢6 tén “Dit li¢u” cua phan
mém. Ngudi ding c6 thé thong ké tong chiéu dai cac
tuyén dé, ké trén toan tinh, theo timg luu vuc song;
xem két cdu chan dé, dinh dé; quan 1y doan dé thudc

Vi dur minh hoa quan 1y sé liéu dc} cao cao trinh
de, ket cau dé ciing nhu cac thong sO ky thuat lién
quan dén tuyén dé ¢ thi tran Tuy Phudc (Hinh 14).

Dif lidu
) m 2[5 Truy vin Eimingthusctinh [BYinsn @) Déngtrang hién thei
= séng susi
Z. Tran TEN D4 thi trén Tuy Phuo
w HOdap LY_TRINH K(10+152) gén K(12+0.75)
4r GRo théng chinh VLTRI Thitrén Tuy Phubc
45 Giao théng chi tigt o 350
Ranh gidi xa, phuding KC_MAT_ BT DA 2X4 M250
Ranh gidi huyén = KC_THAN_ BAPBATCAPI
Ranh gidi tinh ) w20
% Tru s UBND KC_ALD BT TAM LAT
/= Ciucbng cing HS_MALS n-25
fh Piem dan car o nALSS BT AN LAT
Pia hinh 10m €1 +0.00
Bia hinh 50m KC_CHAN_ DA THA RGI'VA CHAN KHAY BT
Cao db dé dieu co_o_12 +0.00
K?,QHAM BT DA 132 4200 28 serafifrueng Uo { UWH Pha A\
NAM_XD 1111996 12.00:00 A1
NAM_SC 1M/2015 12:00:00 AM o uan Uc /—‘
A -~

Hinh 14: Minh hoa nhém dir kiéu quén Iy dé diéu trén Menu ciia phan mém

Ngodi ra, ngudi st dung c6 thé thém céc shapefile” dugc tich hop trén Menu chinh cta phan
’ ‘ A A r N 5 7 A A
diém/dudng/ving ciing nhu chinh sira cac dit liew ~ MEm. Bén canh d6, ngudi st dung ¢6 thé thém
ndy du6i dang vector thong qua cong cu “Xur 1y truong di licu/chinh stra/x6a hodc Iuu dit li¢u thugc
tinh.
NoR=0-
Xir ly shapefile -% T;Z:nf‘m
[Com T mwemas T | (e
- I)Trc‘ing * | 'H  Lru diém Xoa y .
= Ving » q . P
Chinh sia Luu dif liéu bang b&MLA-r 000 DA THA RO VA
M=LS BT TAMLAT +0.00 DATHARGIVA.
M=2.5 BT TAMLAT +0.00 DATHAROIVA..
M=25 BT TAMLAT +0.00 DATHARGIVA
=2.5 ANMLA X ATHAROGIVA.
T
M=25 BT TAMLAT +0.00 DATHARGIVA

Thém trudng thong tin/chinh sia/Xéa/lwu di liéu bing thugc tinh

Hinh 15: Minh hoa chirc ning chinh sira, cip nhit dir li€éu khong gian va thudc tinh

Ngoai ra, chuong trinh BDykeGIS con ¢6 chirc R £ Truy vén ,
nang quan ly cac nhom dé (dé bién, dé cira song, dé cong cu truy van (Query)) 5 dugc tich hop

dat,.. .), cac doan dé thuong bi x6i 19,... thong qua trén Menu chinh clia phan mém.
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Selection

Tools

Tap 55, S6 24 (2019): 33-43

BE Cét Chanh
D& Cat Chanh

o] (o] o=
Cond ] [or] (o] e

SELECT * FROM [Aftributes] WHERE
[LOALBE] = 'BE bién'

D& Phudc Thang

Minimum: | D& bidn
Maximum: | D& adt

D& Phudc Thang

Dé Phrrtrc Hoa
D& Cat Chanh

D& Cét Chanh

oK

Field Names. Unique Values
©_B_12 ~ [ I Edit  View
KC_CHAN1 g .
HAN_XD HQ B @
HAM_SC —
TALTR TEN
D Phuge Thing

F_CT .

LIPU_VIFC v Bé Phwéc Thing

LY_TRINH

Phutre Thing
Cit Chanh
Ct Chanh

Phutrc Thang

BT DA 2X4 M200
BT DA

K(38+7"

K(34+533) dén K

K(34+533) 3én K.

Cét Chanh

BT DA 24 M200

DAP DAT CAP If
BAP DAT CAP I

4 M200
4 M200
anM200  DAPDAT AP
anM200  DAPBAT AP
4M200  DAP DAT CAP I
BAP DAT CAP I
BAP DAT CAP I

BAP DAT CAP I

4 M200
4 M200

BAP DAT CAP I
DAPDAT CAP I

4 M200

| | cancel

Aty |

Hinh 16: Minh hoa lgc cac tuyén “Dé bién”

TEEIEEE
£ wap Layers
& [ puimg giao thong ¢

& 7] Thiy_né_Binh_inh

en_ho

16 thng dé ke

= 7] Ranh_gi¢i_huyén
NAME 2

El

Xuét sang Excel
@ Thude tinh viing - polygon sang Excel

3 Thude tinh dudng - line sang Excel
@ Thudc tinh diém - point sang Excel

I

=

e ¢ s Wl ok e MmN
TEN LY_TRINH VI_TRI CO_DIN  KC_MAT_ KC_THAN_HS_MAI_E KC_MAI_E HS_MAI_SKC_MAI_$
& Nhon Phu K0 0én K1.650 Nhon Ph 50  BTOA2X4DAPDAT(M=20 BTTAMULAM=25  BTTAMU
D& Nhon Phu K0 dénK1.650 Nhon Phi 150  BTOA24DAPPAT(M=20 BTTAMUIM=25  BTTAMU
D& Nhon Binh K(1+4650)d&n K(10+152) Nhon Binh +2.50d8n BTDA 2X4DAPDAT(M=2.0 BTTAMLAM=25 BTTAMU
D& Nhon Binh K(1+650)d&n K(10+152) Nhon Binh +2.50dén BTDA X4 DAP DAT (M=2.0  BTTAMLAM=25  BTTAMU
DathitrdnTuyPhuéc  K(10+152) 6&n K(12+0.75) Thi trén T i
DathitrinTuyPhuéc  K(10+152) d&n K(12+0.75) Thi trdn T4 Chigu dai dé (m) u
DethitrinTuy Phuce  K(10+152) 6én K(12+075) Thitran T{ u
DéthitrinTuyPhudc  K(10+152) dén K(12+0.75)Thi trdn T u
DethitranTuyPhude  K(10+152) dén K(12+0.75) Thitrén7{ 2% u
D& Phudc Thuan K(114575) @&n (K19+766) PhuecTh| 7°% u
98 Phurgc Thuan K(114575) dén (K19+766) PhurgcTh| 5900 u
D8 PhugcSon K(19+766) d&n K(20+344) Phuéc S 5000 fu
98 Phugeson K(19+766) dér Phuécse 2000 = chieu_dai U
D& PhudcHoa ) PhuGCcH 3000 u
D PhudcHoa ) PhudcHd 2000 [N | | u
98 Phugc Hoa (28+700) dér PhUGCH o0 | ] | u
& Phurgc Thing Ka14388) Gén K(34+533) phwoeTn o || | I LT Tl u
& Phurgc Thing K31+388) 08 K(34+533) PhueCTh s s 7 s 1113 15 17 19 21 23 28 u
98 Cét Chanh & catcha L
98 Cét Chanh K(344533) Gén K(38+498). Cét Chanh 30  BTOA2X4DAPDAT(M=20 BTTAMLAM=25 BTTAMU
D& Phuéc Thing K(38+498) G&n K(39+656) PhuGcThing  +1.30  BTDA2X4DAPDAT(M=20 DALATKHM=25  DALATKF
D& Phuéc Thing K(38+498) 6&n K(39+656) PhucThing  +1.30  BTDA2X4DAPDAT(M=20 DALATKHM=25  DALATKF
D& Phudc Hoa K(39+656) d&n K(39+796) Phuéc Hoa :u.so BTDA2X4DAPDAT(M=20 BTTAMLIM=25 BTTAMU
28 pne Dhusie 4 sTai L s

Hinh 17: Minh hoa xuét dif liéu cic tuyén dé sang dinh dang ciia Excel

+ Kha ning thong ké va trich xuét (Export) dit
liéu cac cong trinh lién quan dén dé diéu dudi dang
bang biéu (Excel) va in an ban do.

Nguoi sir dung c6 thé xuét dir liéu cac thong sb
ky thuat dé diéu ra dinh dang Excel nham phuc vu
cong tac bao cao, théng ké ciing nhur chia sé thong
tin v&i cac b phan chuyén moén thong qua chirc
ning xudt dit liéu GIS sang Excel dugc tich hop trén
Menu chinh ¢6 tén “Xuét sang Excel”. Khi xuét tir
dinh dang .shp sang .xls, nguoi dung phai chon diing

File Select View

dbi twong dir liéu dudong/ving/diém. Vi du: Nguoi
sir dung xudt cic thong s6 lién quan dén dé trén toan
tinh (dit liéu duong), khi chon vao “Xuét sang Exel”
trén Menu phai chon dang “D@ liéu duong-Line

sang Excel” (Hinh 17).

Bén canh viéc st dung cong cu xuét sang dinh
dang Excel, nguoi st dung c6 thé st dung cong cu
“Xudt ra ban d6” trén thanh Menu ciia phan mém dé
thuc hién bién tap ban dd va xuét ra cac dinh dang
khac nhau (.tif, .png, .pdf) dé in in ban d6 (Hinh 18).

X

56,37
Rectangle 2
7425.997.3333
4 symbol
Background

[Edit..]

Hinh 18: Bién tip ban db trén phin mém BDykeGIS
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T6m lai phan mém GIS quén Iy dé diéu dam bao
cac yeu to cau thanh nhu sau:

— Xem va cap nhat dit li€u;

— Doc dir liéu vector va raster cua GIS;

— Co6 kha nang truy van (query), hién thi
(display) va trich xuat (export);

— Giao glién don gian, trgc quan, tién 1gi véi
ngon ngit Tieng Viét.

H¢ thong phan mém ngoai viéc cung cép cac
cong cu tra ciu, tim kiém thong tin thudc tinh va
khong gian ciia cac tuyén dé, ke, hé théng cong trinh
trén deé,... ngoai ra con duogce tich hgp céc thong tin
song sudi, ao hd, ddm, ranh gidi don vi hanh chinh,
giao thong, trung tdm hanh chinh,... giup nha quan
Iy c6 cai nhin tryc quan nhat vé cic két qua tim
kiém.

4 KET LUAN VA PE XUAT

Viéc ung dung thu vién GIS ma nguén mé
DotSpatial ctng véi CSDL phat trién thanh cong
phin mém BDykeGIS d tao thuan lgi trong cong
tac quan ly dé diéu, pht hop voi xu thé chung cua
thé gi6i trong viéc ddy manh tmg dung ma ngudn
mo trong cadc co quan quan ly nha nudc. Phong
Quan ly dé diéu thudc Chi cuc Thuy loi tinh Binh
Dinh d3 dwa phidn mém nay vao st dung phuc vu
quén 1y va theo ddi cac cong trinh lién quan dén dé
diéu.

Phan mém di gitp can b quan 1y dit liéu dé diéu
thuén tién hon, giam thoi gian tim kiém thong tin,
truy van dit lidu, dir liéu dé diéu duoc luu trir dudi
dinh dang chuan ctia GIS (.shp) nén c6 thé ding cho
cac phan mém GIS khac. Tuy nhién, phan mém hién
chi moi phat trién chay méay don nén chi ding cho
c4 nhan, chua két ndi duoc trén mang LAN. Phan
mém chi thich hop quan 1y dir liéu dé diéu trén dia
ban mot tinh, néu quan 1y dit lidu trén dién tich lién
ving s& gap kho khan trong viée truy xuat dit lidu.

Trong tuong lai, phin mém can duoc phat trién
chay trong mang LAN, phét trién thém cac cong cu
phan tich khong gian.

LOI CAM TA

Nhom tac gia xin guri 16i cam on dén Chi Cuc
thay lgi tinh Binh Pinh — Co quan chu tri va, S&
Khoa hoc va Cong nghé tinh Binh Dinh chu quan,
da tao diéu kién thuan loi trong viéc cung cﬁp bo
csdl dé diéu thudc dé tai “Xdy dung CSDL va cong
cu phuc vu quan ly hé tho”'ng dé diéu tinh Binh
Dinh”, mi s6: 09-02-2016.
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