KHOA HOC & CONG NGHE

Xay dung co'sé dirliéu (GIS) thoat nu6c d6 thi
phuc vu cong tac quan ly thi diém tai quan Thanh Xuan,

thanh ph6 Ha Noi

Developing urban drainage database (GIS) for pilot management

in Thanh Xuan district, Hanoi city

Tom tat

Viéc quan ly thoat nudc trong nhiéu cd quan hién nay con st
dung phuong phép luu trii tha céng duéi dang gidy hodc trong
phan mém AutoCad, thiéu dit liéu khéng gian va thuéc tinh
clia cac d6i tugng trong hé thong thoat nuéc dan dén cong tac
quan ly gap nhiéu khé khan. Trong béi canh cach mang céng
nghé 4.0, viéc ap dung cong nghé thong tin vao cong tac quan
Iy o s6 ha tang nhin chung la xu huéng tat yéu tai cac do thi.
Quan Thanh Xuan véi mat d6 dan cu cao nhiéu nam qua la noi
ma cac van dé méi trudng tré nén ndi cdm ctia Thanh phé Ha
Noi, nhat la cac van dé vé thoat nudc, kiém soat ngap. Tinh
hinh thuc té d6 thiic 3y nhom tac gia thuc hién cong cu hé trg
cac o quan cé tham quyén trong viéc quan Iy hé thang thoat
nudc mét cach hiéu qua. Bai viét tap trung vao cach xay dung
bd ca s6 dif liéu GIS thoat nudc trén phan mém ArcGIS va gidi
thiéu mét trong nhitng san pham la ban d6 ngap tng quin
Thanh Xuan.

Tir khoa: co'sé dit ligu, GIS, ArcGIS, qudn Iy hé thong thodt nutc

Abstract

Drainage management in many agencies today still uses manual
storage methods in paper form or in AutoCad software, which lacks
of spatial data and attributes of objects in the drainage system,
leading to management faces many difficulties. In the context of

the 4.0 technology revolution, applying information technology to
infrastructure management is generally an inevitable trend in urban
areas. Thanh Xuan district with high population density over the
years is where environmental issues have become prominent in Hanoi
city, especially drainage and flood control issues. That real situation
motivates the authors to implement tools to support competent
agencies in effectively managing the drainage system. The article
focuses on how to build a drainage GIS database on ArcGIS software as
well as introduces one of the products, the flood map of Thanh Xuan
district.
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1. bat van dé

Trong thoi dai cudc Cach mang Coéng nghiép 4.0 phat trién
manh mé, viéc rng dung cac cong nghé hién dai vao quan ly la
tat yéu, gilp cac nha lanh dao quan ly hiéu qua va tiét kiém cong
strc. Bién dbi khi hau kéo theo cac hién twong thoi tiét cuc doan
ngay cang xuét hién véi tn suat nhidu hon, mua I&n vuot qua
cwong dd mua thiét ké cta hé théng thoat nuéc da anh hwéng
nghiém trong dén doi sdng ngudi dan dé thi, do d6 cong tac quan
ly trong Iinh viec quan ly ha tAng néi chung va quan ly mang ludi
thoat nwéc néi riéng cang tré nén quan trong hon bao g hét[7].

Thuc té tai Viet Nam, cac cong ty quan ly hé thdng thoat nwéc
van con rat tht céng va chwa hiéu qua. D liéu chd yéu van duoc
quan ly trén phan mém Autocad & dang ban vé khéng cé hé toa
d6 va chwa dwoc tich hop div liéu thudc tinh nhw cong suét tram
bom twong trng véi dién tich lvu viee phuc vu ndo, cac diém ngap
Gngnghiém trong, tinh trang céng dwdi dwéng hién hivu ra sao,....
Dt liéu vé khéng gian va phi khéng gian ctia mang lwéi thoat nwéc
c6 lwgng thong tin vo cung Ién, cac thong tin luén phai dwoc cap
nhat lién tuc, viéc tbng hop sb liéu dé theo ddi, quan ly thwerng mét
thoi gian do phai tdng hop tlr nhiéu ngudn, cho nén cach quan Iy
hién nay chwa hd tro dugc cong tac quan ly cling nhw van hanh,
bdo dwéng mot cach thuwong xuyén. D& quan ly hiéu qua, cac
coéng ty thoat nwéc can cé mot cong cu hd tro quan Iy hiéu qua
hon niva.

Hé théng théng tin dia ly GIS la viét tat cla Geographic
Information Systems va la mét linh vuc cdng nghé két hop cac déi
twong bang cach thu thap, quan Iy va phan tich di liéu tr khong
gian dia ly qua d6 thwc hién bién tap ban dé, lwu triv di liéu ban
dd, thao tac trén ban dd sao cho twong tw véi sw vat, hién twong
ngoai khéng gian thwe. Bang cach lién hé cac div liéu dwong nhw
khéng c6 lién quan dén nhau, GIS c¢6 thé gilp ca nhan va té chirc
hiéu rd hon v& cac mé hinh khéng gian thé gidi thuc. Bidu nay cho
phép nguwoi st dung dé dang nhin thay, phan tich va hiéu rd hon
mdi quan hé gitra cac dir liéu dé. Viéc (rng dung GIS trong cong
tac quan ly thoat nwéc da dwoc thuc hién & nhidu nwéc trén thé
gi¢iva mot sé thanh phd & Viét Nam nhw thanh phé H6 Chi Minh,
Can Tho, Hué, Binh Duong, dat dwoc nhitng két qua nhéat dinh
(3]

Khi néi dén GIS, chiing ta s& nghi dén viéc phai lwu triv truy
van, phéan tich di liéu, dac biét la di liéu khéng gian do sb. Vi
vay, dé co thé Iwu trir va phan tich duoc bd co sé di liéu big data
nhw vay thi phadn mém GIS phai rdt manh. Phdn mém GIS phai
c6 chire nang lwu triv, thu thap, cap nhat quan ly, phan tich dwgc
& rét nhiéu dinh dang d liéu khac nhau: khéng gian, phi khong
gian, hinh anh, am thanh, anh vé tinh, anh vién tham... Hién nay,
trén thé gidi cé rat nhidu phdn mém GIS khac nhau: ArcGIS,
Mapinfor, QGIS (phan m&m ma ngudn m&)... Trong bai bao nay,
nhém nghién ctu lwa chon phan mém ArcGIS Ia phan mém tng
dung cong nghé hé théng thong tin dia ly ctia Vién nghién ciru hé
théng méi trwong ESRI clia My. B6 phan mém ArcGIS clia ESRI
c6 kha n&ng khai thac hét cac chirc nang GIS trén cac (rng dung
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Hinh 1. Ngap ung tai pho Vii Trong Phung [3]
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Hinh 2. Ngap ung tai cum khu vuc Hoang
Van Thai — Lé Trong Tan [3]
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Hinh3. Sc d6 xtr ly dif liéu thoat nuéc trong moi truong GIS
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néng twong tich cao ddi véi nhidu loai san
ph&m cda nhiéu hang khac nhau. Tai Viét
Nam, trong cac van ban phap ly hién hanh
ctia Chinh pha ban hanh ciing yéu ciu co
s& di liéu GIS nén dia ly cling nhw cac
chuyén nganh khac dwgc xay dwng trén
phan mém ArcGIS[2],[4].

Nhom tac gid st dung cac phuwong
phap khao sat diéu tra thu thap di liéu
nhw céng nghé dinh vi GPS (GNSS), két
hop phan tich chuyén nganh, hé théng lai
dir liéu dé xay dwng cu tric cho co sé div
liéu GIS hé théng thoat nwéc quan Thanh
Xuan, thanh phé Ha Noi. Két qua nay hé
tro cho cac nha quan ly tai quan Thanh
Xuan &ng dung dé& quan ly thoat nuéc.
Ngoai ra, bai bao cling sé la tai liéu tham
khao cho cac ddng nghiép quan tam dén cong tac
quan ly thoat nwéc dwa trén rng dung GIS.

2. Dir liéu dau vao va phwong phap thwe hién
2.1. D@ liéu

Quén Thanh Xuan 14 mét khu vie trong djém
cta Tha d6 Ha Noi, phat trién nhanh vé ha tang,
tién ich dong bé. Quan Thanh Xuan nam & ctra ngd
phig Tay Nam néi thanh Ha Néi, la noi tap trung clia
nhiéu tuyén dwdng I&n nhw Nguyén Trai, Lé Trong

Hinh 4. Cong cu nan chinh hé toa d6 trong ArcGIS

khac nhw Desktop, may chi (bao gdm Web), hodc cac hé
théng thiét bi di déng [51,[7].

ArcGIS- Phdn mém GIS hang dau hién nay, cung cap
mot gidi phap toan dién tir thu thap/nhap sbé liéu, chinh Iy,
phan tich va phan phdi théng tin trén mang Internet t&i cac
cAp dd khac nhau nhw co sé& div liéu dia ly ca nhan hay
co s& div liéu clia cac doanh nghiép. V& mat cong nghé,
hién nay cac chuyén gia GIS coi cong nghé ESRI la mét
gidi phap mang tinh chat mé, tdng thé va hoan chinh, cé
kha nang khai thac hét cac chirc ndng cla GIS trén cac
trng dung khac nhau nhw: desktop (ArcGIS Desktop), may
chd (ArcGIS Server), cac trng dung Web (ArcIMS, ArcGIS
Online), ho&c hé théng thiét bi di ddng (ArcPAD)... va c6 kha

Tén, Lé Van Lwong, Khuét Duy Tién, dwong Vanh
dai 3. Hé thdng thoat nwédc ctia quan 1a hé théng
riéng gitra nwéc mwa va nwédce thai. Nwéc mua cla
khu vuc nay chi yéu thoat ra séng T6 Lich, Séng
Lt va nhanh sang S6ng Sét, phan con lai thoat vao
cac 6 dat tréng, ao hd, rudng canh tac xung quanh
céac khu vue xay dwng. D4u mua mwa nam 2022, véi lvong
muwa nhd hon 50 mm/2h thi trén dia ban con ton tai 03 diém
Ung ngap (Bui Xwong Trach, tap thé Thanh Xuan B&c, Quan
Nhan), v&i lwgng mwa tir 50 + 100 mm/2h xuét hién thém 02
cum Ung ngap (ngé ba Vi Trong Phung — Quan Nhan - phé
Nguyén Huy Tuéng - dwdng Nguyén Trai - Cw Loéc va Lé
Trong Tan - Hoang Van Thai - Vuwong Thira Vi - Nguyén
Ngoc Nai) (Hinh 1, 2).

Pé xay dung co s& di¥ liéu khong gian, nhém nghién ctru
thu thap cac loai ban db lién quan nhw ban d6 tuyén cbng
thoat nwéc... Béng thoi, nhém ciing tién hanh do dac thuc
dia bang cong nghé GPS dé thu thap thém toa dd hé ga,

tram bom, ctra xa...
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[A] Warn me if the resulting layer will have restricted functionality

About pdding XY dotp oK Cancel

Hinh 5. Cong cu dua dang toa do
diém vao méi trudng GIS

Thong tin thude tinh clia cac dbi twong khong gian trong
hé théng thoat nwéc tai quén Thanh Xuén cling dp’o’c xay
dwng bang cach thu thap, bd sung trén di¥ liéu, sO liéu da
c6 san. Ngoai ra, nh’c')m nghi,én ctru thu thap tai liéu, van ban
Phap ly lién quan dén hé thong thoat nwdc dé phuc vu cong
tac xay dwng cau tric co s& di liéu GIS thoat nwérce.

2.2. Phuong phép thuc hién

Lwa chon phdn mém

Trong bai bdo nay, nhom tac gid st dung phan mém
ArcGIS cua cbéng ty ESRI (My). Phan mém nay dap &ng
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Hinh 6. Xay dung cdng cu chuyén doi 2 hé
toa do WGS 84 va VN2000 trong ArcGIS
[Jshow Detais sar.. duwoc cac yéu ciu clia mot bd co s& dir liéu. Phdn mém nay

quan ly di¥ liéu rdt manh, dwoc cac Bo, Ban, Nganh, cac co
quan Nha nwéc lya chon trong xay dwng/quan ly co s& div
liéu va dac biét n6 ciing c6 kha nang két ndi lién két véi cac
b6 co s& di¥ liéu lién nganh.

X ly div ligu

Qua trinh xt ly di liéu dwgrc thé hién theo so' db tai Hinh
3, trong dé bwdc x ly di liéu (xtr ly div liéu khoéng gian va
x@ ly di¥ liéu phi khéng gian) déng vai trd quan trong va tén
nhiéu céng strc nhét trong quy trinh xay dwng co s& di liéu.

Xt ly div liéu khong gian: mét trong nhivng cong tac quan
trong nhét trong xt ly di¥ liéu khéng gian 1a chuyén hé toa
do theo quy dinh. Cac di¥ liéu ban dd, ban vé thu thap cé
cac hé toa do khac nhau, hodc dang & hé toa do gid dinh
véi cac dinh dang file khac nhau. Vi vay, dé thédng nhét theo
Hé toa do VN2000 va dwa vé cung moét dinh dang file cta
phan mém ArcGIS, doi héi thdi gian va kinh phi kha Ion. Day
la mét cong viéc kho va doi hadi tinh chuyén nghiép do phai
s dung nhiéu phan mém khac nhau nhw chuyén di liéu
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* A Nifn gy | = Vj tri, tog 8
4 * Thing tin chung (chung logi, cong sult, ...)
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Hinh 7. Cau tric va chi tiét co sé dir liéu hé thong thoat nu'éc

'| 8 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG



Hinh 8. Trudc khi stra 16i topology

tr AutoCAD, Microstation sang dinh dang shapefile (.shp).
S dung co s& dirliéu nén dia ly/ ban dd dia hinh d& nan
chinh dwa toan bd di liéu thu thap dwoc vé cung hé toa dé
VN2000 b&ng céng cu nan chinh trén phan mém ArcGIS nhw
Hinh 4.

Coéng cu nay gilp ngwdi dung nan cac div liéu tr ngudn
di¥ liéu khac nhau vé hé toa do nguwdi dung mong mudn.

Ngoai cac di¥ liéu la ban d6 & cac phan mém khac nhau
can nén chinh, di liéu dau vao dé& xay dung bo co s& div
liéu GIS thoat nwéc con duoc bd sung bang cach khao sat
thye dia: do GPS. Cac di¥ liéu nay & dang diém véi toa do 1a
kinh d6, vi do trac dia va dang & hé toa do tréc dia Thé gioi
WGS 84. Chuing ta can phai chuyén déi vé hé toa dd phang
VN2000. D& thuc hién cong tac nay, nhdm tac gia st dung
7 tham sb chuyén ddi do Bo Tai nguyén Mbi trwdng cung
cép theo Quyét dinh 05/2007/QD-BTNMT vé viéc st dung
hé théng tham sb tinh chuyén gitra Hé toa do québc té WGS-
84 va Hé toa d6 qubc gia VN-2000, 2007 [2]. Trén phan mém
ArcGIS hé tro d& dang va rat hiéu qua cong tac nay nhw
Hinh 5 va Hinh 6.

Bén canh chuan hda hé toa dd nhuw trén, viéc thiét ké cau
trdc div liéu cling rat quan trong. D liéu hé thdng thoat nwéc
duwoc thiét ké nhw Hinh7.

Sau khi, da duwa di liéu khong gian vao cau tric chuén
nhw trén, di liéu tiép tuc can phai dwoc “lam sach” vi di¥
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Hinh 9. Sau khi stra 16i topology

liéu tlr cdc phdn mém ban dd thwong sé & dang Spaghetti.
D@ liéu & dang nay thi s& khong thé phan tich vé& khong
gian dwoc, nén khi xay dwng co sé& di liéu GIS thoat nwérc,
nhém tac gid phai kidém tra 16i ctia di¥ liéu, chuyén ddi di lieu
vé dang topology nhw Hinh 8,9. Cong tac nay ciing mét rat
nhiéu cong strc va thoi gian dé dat dwoc dd chinh xac theo
yéu cau ciing nhu muc tiéu dé ra.

Két qua clia di¥ liéu khong gian sau khi dwoc phan tach
cac div liéu can thiét (Hinh 10), da bién tap cac 16i topology,
hé toa d6 da dwoc chudn héa chuyén vé hé VN2000. Cac
toa d6 do dac bd sung nhw tuyén cbng thoat nwéc, hé ga,
tram bom, clra xa...da dwoc chuyén vao méi truong GIS.
TAt ca cac div liéu nay sau khi chuy&n sang méi truong GIS
dwoc goi la co s& di liéu khdng gian.

Xt ly di¥ liéu thudce tinh: cac thong tin phi khéng gian clia
céac déi twong khéng gian dwoc nhém nghién ctru xt ly bang
phan mém excel va dwoc chuén héa dé co thé két hop dwoc
v&i dir liéu khdng gian trong GIS.

Sau khi chuan héa xong co s& di liéu khéng gian, phi
khéng gian nhu trén, nhém nghién ciru tiép tuc tich hop div
liéu khéng gian va phi khéng gian dé co bé co sé div lieu GIS
thoat nwéc clia quan Thanh Xuan, Ha Nbi nhw Hinh 10. Do
mot sb gidi han vé thoi gian thu thap di liéu nén bo co s div
liéu hé thdng thoat nwéc quan Thanh Xuan chwa that day dd
nhwng cling da néu dwgc cac budc chinh trong qua trinh 1ap

SATUIE JINE0ET. 53 Mekers

Hinh 10. Bd co sé dif liéu GIS thoat nudc sau khi dudc chuian héa
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Hinh 11. Ban d6 di€ém ngép Gng quan Thanh Xuan — Thanh phé Ha Noi

nhw cbéng tac van hanh
tram bom, qua do dua
ra nhitng quyét dinh didu
hanh chéng ngap theo hé
thdng cho ca thanh phé.
Ung dung céng nghé
trong quan ly, diéu hanh,
minh bach cac théng tin
phuc vu nguwoi dan da va
dang dwoc Ha No6i ap dung
hiéu qua trén nhiéu linh
vire, sb héa cong tac quan
ly, minh bach cac théng
tin phuc vu nguwdi dan va
tinh hinh thyc té phat trién
pham vi phuc vu hé théng
thoat nwéc. Bay dwoc coi
la buwéc dot pha trong viéc
gidi quyét ndng luc cta hé
thdng thoat nwéc Ha Noi.
Céc cap lanh dao trong
co quan ban nganh cé b6
co s& dir liéu sé ludn khai
thac thdng tin kip thoi chinh

co s& di lieu thoat nwédc noi chung va thoat nwédce tai quan
Thanh Xuan nai riéng.

T b6 co sé& div liéu nay, ngudi dung cé thé truy van, hién
thi, tao ra nhirng hinh anh, bao céo, ban dé dé phuc vu cho
cong tac quan ly cta minh. Hinh 11 la mét trong nhirng vi
du vé san phadm dwoc phan tich hién thi tr bo co s& di liéu
thoat nwéc nhém da xay dung: Ban dd cac diém ngap Ung
quan Thanh Xuan, day |a tai liéu c6 thé dung lam bao céo
hodc la cai nhin rat tbng quan, kip thdi cho cac nha quan ly.

3. Két luan

Xay dwng dwoc bd co sé dir lieu thoat nuwéc béng
phwong phap GIS 1a rat hiéu qua hd tro dac lwc cong tac
quan ly clia cac cong ty thoat nwéc.Viéc co sb liéu thuc té,
chinh xac la co s& quan trong dé& cac don vi cé thé kiém tra,
kiém soat dwoc kha néng tiéu thoat ngoai hién trwéeng ciing

Tai liéu tham khao

1. B Ké hoach va dau tw, Théng tu 04/2023/TT-BKHPT hiréng dén
Yyéu cau ve ngi dung va ky thudt cia co so dir liéu ho so quy hoach
va so do, ban do quy hoach cap Quoc gia, quy hoach ving, quy
hoach tinh, 2023.
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