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Tém tit:
Ngép lut d6 thi do bé tdng héa va thoi tiét cwe doan dang dit ra thach thire 16n tai
phuwong Pong Héi, tinh Quang Tri, doi héi chuyén sang cac gidi phap quan ly nuéc
mua bén virng bang ha tang xanh (GI). Nghién ctru nay vng dung GIS két hop
phan tich quyét dinh da tiéu chi (MCDA) - phwong phap phan tich thir bic (AHP),
nhim xéc dinh vi tri wu tién phat trién GI. M6 hinh tich hop bay tiéu chi: d déc,
chi s6 d9 am dia hinh (TWI), ty 1¢ khong tham, tinh kha thi giai phong mit bing,
khoing cach giao thong, nguy co ngip lut (kiém ching bing dir liéu lich sir tir
Trung tim V¢ tinh Lién hop qudc - UNOSAT) va wu tién bao vé tai san. Két qua
chi ra su phan héa khong gian giira ban ddo Bio Ninh va phia tiy song Nhat L¢.
Cong trinh GI phén tin nhw via hé thim, mwong sinh hoc doc dwong nén dwoc ap
dung tai 16i d6 thi nén. Cac cong trinh GI 16n nhw ho diéu hoa, cong vién sinh thai
nén dwoe bd tri tip trung tai khu néng nghiép phia nam. Nghién ciru cung cip mot
cong cu dinh lrong khong gian tin cdy, hd tro cic nha quan 1y toi wu héa viée phan
b6 quy dat va ngudn lwe diu tw ha ting thoat nwéc.
Tir khéa: ha ting xanh, h¢ thong thong tin dia 1y (GIS), ngap lut d thi, phan tich
quyét dinh da tiéu chi (MCDA), phuong Pong Hoéi, phwong phap phan tich thi
bac (AHP), thoat nuwéc mura.
Chi so phén loai: 2.1, 2.7
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Abstract:

Urban flooding, exacerbated by concretisation and extreme weather events, poses
a major challenge in Dong Hoi ward, Quang Tri province, requiring a shift towards
sustainable stormwater management using green infrastructure (GI). This study
applies geographic information systems and multi-criteria decision analysis (GIS-
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MCDA) using the analytic hierarchy process (AHP) to identify priority areas for
GI development. The spatial model integrates seven criteria: slope, topographic
wetness index - TWI, imperviousness ratio, feasibility of site clearance, distance to
transportation networks, flood risk (validated using historical data from the
United Nations Satellite Centre - UNOSAT), and asset protection priorities. The
findings reveal a distinct spatial differentiation between the Bao Ninh peninsula
and the western area of the Nhat Le river. Distributed GI measures such as
permeable pavements and roadside bioswales should be implemented in dense
urban cores. Meanwhile, large-scale GI infrastructures such as detention basins
and ecological parks are centrally allocated in the southern agricultural area. The
findings provide a reliable quantitative spatial tool that assists urban planners in
optimising land allocation and investment resources for urban drainage
infrastructure.

Keywords: analytic hierarchy process, Dong Hoi ward, geographic information
systems, green infrastructure, multi-criteria decision analysis, stormwater
drainage, urban flooding.

Classification numbers: 2.1, 2.7

1. Pit van dé

Qua trinh d6 thi hoa dién ra voi tbec d6 nhanh chong lam gia ting ty 1& bé mat
khong tham trong d thi cung voi nhitng tac dong tiéu cuc tir bién doi khi hau di gay ra
nhing 4p lyc 1én ha tang thoat nudc tai cac thanh phd, d6 thi & Viét Nam hién nay [1].
Céc giai phap truyén thong (ha tang xam) dua trén viéc st dung hé théng céng nudc va
tram bom dé tiéu thoat nudc dang gap nhitng han ché, thudng roi vao tinh trang qu4 tai
do luu luong dong chay tran vuot qua luu luong thiét ké [2]. Su dich chuyén tir cac giai
phap truyén thong sang giai phap quan Iy nudc mua bén viing, tiéu biéu la GI, dang tro
thanh xu hudng tat yéu trong quy hoach ha tang k¥ thuat [3, 4]. Nguyén Iy hoat dong
ctia GI 14 kiém soét tai ngudn (source control), sir dung cac khong gian md tu nhién, ban
tu nhién, dé ting kha ning tham, luu gir va lam cham dong chay trudc khi d6 vao hé
théng chung [5]. Céc giai phap GI c¢6 kha ning 1am giam dong chay tran do nudc mua
nhu via hé thim, vuon mua, muong sinh hoc, hd diéu hoa. .. Tuy nhién, viéc trién khai
GI trong d6 thi s& kho khin do su han ché vé quy dét ciing nhu nhiing yéu cau ky thuat
nhu d6 doc, do triing... Do d6, viéc xac dinh vi tri bd tri GI nham tdi wu héa hiéu qua
giam ngap, dong thoi kha thi vé mat k¥ thuat va kinh té - x hoi 1a mot bai toan quy
hoach da bién phtc tap.

Viéc tich hop hé théng thong tin dia 1y (GIS) véi phan tich da tiéu chi (MCDA)
d3 tré thanh phuong phap phd bién dé xac dinh khu vuce t6i vu cho GI khi khéng ¢ hodc
thiéu dir liéu thay vin chi tiét [6-8]. Hién nay, tai Viét Nam, tich hop GIS va MCDA
duogc sir dung dé xay dung cac ban do trong cac linh vuc nhu nong nghiép [9], xac dinh
vi tri xay dung bénh vién [10], ban dd nhay cam voi li lut [11]. Tuy nhién, cac nghién
ctru & Viét Nam vé phan vung GI phuc vu thodt nuéc mua con han ché.



Nham giai quyét khoang tréng nghién ciru ndy, bai bao lya chon phudng Pong
Héi (tinh Quang Tri) - mot khu vuc ven bién dién hinh dang chiu ap luc 16n tir ngép lut
d6 thi va nuéc bién dang - 1am khu vuc nghién ctru dién hinh. Muyc tiéu chinh cia nghién
ctru 13 img dung quy trinh GIS-MCDA (AHP) dé xay dung ban do phan ving uvu tién
phat trién GI. Dic biét, nghién clru nay tich hop dir li€u vét ngap lich st dugc trich Xuét
tir anh radar vé tinh ctia Trung tdm V¢é tinh Lién hop quéc (UNOSAT) 1am co s tham
chiéu, qua d6 nang cao do tin cdy va tinh thyc tién cia mo hinh dé xuat, cung cap cong
cu truc quan hd trg cac nha quy hoach va quan 1y dé thi.

2. Dir liéu va phwong phap nghién ctru
2.1. Khu vwc nghién ciru

Nghién ciru duoc thyc hién tai phudng Pong Héi, tinh Quang Tri (hinh 1). Pay 1a
khu vuc do thi trung tam ven bién, c6 dia hinh dic thu bao g@)m déi cOn cét cao khu ban
dao Bao Ninh. Cao dd chu yéu khu ban do 14 2,5-3 m, cac cdn cat cao khoang 10-21
m. Ving dong bang phia tdy song Nhat Lé c¢6 cao do khoang 1-4 m. Thanh phd Pong
Hé1 (thudc tinh Quang Binh trudc sap nhép) cé ty 1€ do thi hoa khoang 97% trong giai
doan 2015-2020 [12]. Qua trinh d6 thi hoa nhanh tai 15i trung tim khién dat néng nghiép
dugc chuyén dbi sang dét ¢, két hop cung véi dic diém dia hinh tu thiy tu nhién khién
khu vuc ndy thudng xuyén ddi mit voi rii ro ngap lut cuc bo khi c6 mua 16n két hop
tridu cuong [13]. Picu nay dit ra yéu cau cap thiét vé viéc bd tri khong gian cho GI
nham hd tro tiéu thoat nude.
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Hinh 1. Vi tri khu vuc nghién ciru.
2.2. Nguon div liéu

Trong nghién ctru nay, cac dir liéu chinh duogc st dung bao gém: md hinh s6 d6
cao (DEM) (10x10 m) duoc str dung dé trich xuat cac thong sé do doc va do ty thay,
ban d6 hién trang st dung dat khu vuc nghién ctru, dir liu ha téng giao thong, dir liéu
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vét ngap lich st UNOSAT (bang 1).

Bang 1. Dir liéu sir dung trong nghién ciru.

STT S6 liéu M0 ta Nguén dir liéu

Trung tam khi tugng thiy van

! DEM B0 phan giai 10x10 m tinh Quang Binh (trudc sap nhap)

Bén d6 hién trang str Thue tinh: polygon loai dét S& Nong nghiép va Moi trudng

dung dat Quang Tri
3 B.an doAhe; thong duong Thuée tinh: dudng So Nong pghlep va Méi trudng
giao thong Quang Tri
Két qua tham vén lihong van chuyén gia trong cac
N « linh vyc quy hoach, GIS, ha tang, 2 L
4 chuyén gia (tinh trong s0 . T T Tong hop cua tac gia
thoat nudc va moi trudong (9
AHP) "
phiéu)
. Ban dd anh vé tinh ngdp tran 1d
5 Ban do ngap UNOSAT ngay 18, 22 va 29/10/2020 tai UNITAR-UNOSAT

Quang Binh

2.3. Phwong phdp phan tich da tiéu chi AHP két hop GIS

Nghién ciru ing dung quy trinh phan tich quyét dinh da tiéu chi (phuong phap
AHP) két hop GIS duoc thuc hién qua ba budc chinh (hinh 2). Budc 1 1a chuan hoa cac
tiéu chi. Dua trén nguyén 1y t6 chtrc khong gian GI véi bdn nhém tiéu chi 16n va bay
tiéu chi thanh phan: dia hinh (bao goém tiéu chi thanh phan la d6 doc va do triing), sir
dung dat (ty 1¢ khong thim va loai str dung dét), ha tng giao thong va tiéu chi d6 thj -
x3 hoi (gém nguy co ngap hién hitu va khu wu tién bao vé). Cac 16p dir liéu vector duoc
chuyén d6i sang dinh dang raster. Sau d6, cong cu Reclassify trong phan mém QGIS
dugc sir dung dé chuan héa cac gia tri vé cing mot thang do tir 1 (rat thip) dén 5 (rat
cao). Bude 2 1a xac dinh trong s cua timg tiéu chi bang phwong phap AHP. Budc 3 1a
chong 16p khong gian dé tao ra ban d6 ving uu tién GI cubi cung.
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Phuwong phap phan tich da tiéu chi AHP: Phuong phap AHP do T.L. Saaty (2008)
[14] d& xuit 12 mot cong cu ra quyét dinh da tiéu chi dugc sir dung phd bién trong cac
nghién ctru ddnh gia va lya chon phuong an. Phuong phép nay cho phép cau tric hoa
van dé theo dang phan cip gdbm muc tiéu, nhom tiéu chi va céc tiéu chi thanh phan, tir
d6 xac dinh mirc d6 quan trong twong ddi cua timg tiéu chi thong qua so sanh cip. Trong
AHP, céc tiéu chi duoc so sanh ting cip theo thang diém 9, trong d6 gié tri dao dong tir
1 (hai tiéu chi quan trong nhu nhau) dén 9 (tiéu chi ndy v6 cling quan trong so véi tiéu
chi kia) (hinh 3).
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Hinh 3. Y nghia thang diém so sanh cip tiéu chi.

Két qua so sanh cip duogc thé hién dudi dang ma trdn vudng cap nxn, trong d6 phan
tr a;; biéu thi mirc d6 wu tién cta tiéu chi i so voi tiéu chi j, va aj=1/a;. Trong sb cla
tirng tiéu chi duoc xac dinh thong qua qua trinh chuin héa ma tran va tinh gia tri trung
binh theo hang. Pé dam bao tinh tin ciy cta két qua, chi s6 nhat quan (CR) dugc tinh
toan; ma tran duoc chép nhan khi CR<10% [14].

Mic di AHP giup luong hoa y kién chuyén gia mot cach c6 hé thong, phuong phap
van chiu anh hudng béi tinh chil quan trong danh gia, dic biét khi sd luong tiéu chi 16n
hozc murc 6 nhat quan thap [14].

Cdch xdy dung va phdn logi tiéu chi thanh phan: Dya trén tong quan tai liéu vé
quy hoach GI va quan 1y ngap lut d6 thi, nghién ctru ban dau tién hanh budc sang loc so
bo cac bién sb anh huong (bao gém d6 ddc, chi s6 d6 4m dia hinh, ty 1€ khong tham, chi
phi giai phong mit bang, khoang cach téi duong giao thong, nguy co ngap, mic do wu
tién bao vé tai san, loai dat, mat do thoat nude, chi sb thuc vat, do sdu muc nuée ngém
va mat 46 mang ludi cong thoat nude hién hiru). Tuy nhién, dé dam bao tinh kha thi cia
md hinh va phu hop véi mic do san cé cia co sé dit liéu khong gian tai dia phuong,
nghién ctru da tién hanh chon loc lai. Két qua, mod hinh dugc cAu tric hoa thanh bdn
nhom cbt 16i v6i bay tiéu chi thanh phan: dia hinh (46 déc, TWI), sir dung dat (ty 1é
khong tham, kha nang giai phong mit bang), ha ting giao thong va kinh té - xa hoi (nguy
co ngap, uu tién bao vé tai san). Su chit loc cac tiéu chi nay hoan toan déng thuan véi
cac nghién ctru twong ty vé danh gia rai ro ngp lut bang mé hinh MCDA [6, 11], dam
bao bao quat day du cac khia canh tir thiy vin bé mat dén tinh kha thi trién khai trong
thyc tién quy hoach.

Do doc duoc stir dung nhu mot tiéu chi dia hinh quan trong anh hudng dén dong
chay tran va kha ning thAm nuéc. Ban d6 d6 déc duge xay dung tir DEM 10 m va tai
phan loai thanh nam cap theo mdi quan hé nghich bién, trong d6 do doc thap duoc wu
tién cho bd tri GI thoat nudc [15]. Cac khu vuc c6 do ddc <2% duoc danh gia cao nhat
(diém 5), trong khi do doc >12% dugc danh gia thap nhat (diém 1) (bang 2).

Bang 2. Phan loai va thang diém cho tiéu chi dia hinh.

Nhém tiéu chi Tiéu chi thanh phin Phan loai Piém
>12 1
. 8-12 2
Do doc (%)
5-8 3
2-5 4




Pia hinh <2 5
<5 1

5-7 2

Chi s6 d6 4m dia hinh (TWI) >12 3

7-9 4

9-12 5

TWI duge st dung nhu mot bién sb thuy van phan anh tiém nang tich tu dong
chay bé mit, 1am co sé danh gia vi tri thich hop cho GI hd trg thoat nudc. Dua trén cac
nghién ciru thyc nghiém vé ngap lut d6 thi, cac gia tri TWI cao (thudng >10) dugc xéac
dinh 1a cac vung hdi tu dong chay wuu tién (flood paths) [16]. Trong nghién ctru nay, dai
gia tri TWI duoc chuan hoa va phan loai thanh ndm cép do thich nghi (1-5) dya trén cac
ngudng thong ké ndi ving; trong do, gia tri cang cao thé hién mirc d6 wu tién cang 16n
cho viéc bd tri GI. Tuy nhién, ddi v6i cac khu vuc c6 TWI qué cao (>12), mirc do wu
tién duoc ha xuéng (diém 3). Tai cac 6 c6 gia tri TWI >12 1a cac khu vuc bao hoa nudc
tu nhién hodc mat nudc hién hiru nhu song, ho, do d6 it can thiét phai bod sung thém cac
cong trinh GI moi.

Ban dd bé mit khong thdm duoc xay dung tir ban dd sur dung dét hién trang, trong
d6 cac loai dat dugc gan ty 1é khong thadm va chuan hoa vé thang diém 1-5 phuc vy phan
tich da tiéu chi (bang 3). Ty 1é khong thim theo loai st dung dat dwgc tham khao tir Co
quan Quan 1y Khi quyén va Pai duong Quéc gia Hoa Ky (NOAA) [17], trong d6 cac
khu vuc phat trién mat d6 cao c6 ty 1€ khong tham trung binh ~85%, mat do trung binh
~58%, mat do thép ~29% va khu vuc mé ¢6 bé mat khong tham nude ~9%. Cac bé mit
nuéc, dat an ninh, qudc phong, niang luong, dat nudi trong thuy san, dat thay loi duoc
loai trir khéi phén tich nhu cic ving rang budc khong bo tri GI. Viéc gan diém phan anh
muirc do vu tién b tri GI nham giam dong chay tran d6 thi, khong phan anh mirc 6 cho
phép xay dung.

Bang 3. Phan loai va thang diém cho nhém sir dung dat - bé mit, tiéu chi ty 1¢

khong tham.
Ma loai dat Loai dit Diic diém bé mat 1%, ¢ khong Piém
: : § tham (%)
LUC, LUK, HNK, Dét nong nghiép, ring, ¢t Bé mat ty nhién, kha
NKH, CLN, RSX, trong, dat chua st dun ning thim cao <20 !
RPH, BCS, DCS & e £
DKV, DTT Vui choi gii tri, thé duc thé  San ¢, iat nc?n,Aca’y 20-40 )
thao xanh chiém ty 1¢ lon
ONT, DVH, DXH, ot bt i .t gl in v oo b6 40-70 3
DDD, TIN, TON, NTD & 11oh Gt tich, fon 810 - tin - vuom, £dy xanh, 9¢ )
ngudng, nghia trang mat tham mot phan
., £ \ Cong trinh xay dung
DGD, DYT, TSC, DBY 10 dUC. Y 16 IUS0CO 45 cag, co s 70-85 4
quan, buu chinh ~r A A
bai va duong ndi bo
Dit ¢ d6 thi, thwong mai -  Bé tong, nhwa
ODT, TMD, SKK, dich vy, khu/cym cong duong, mai nha va 85-95 5
SKN, DGT, DCH, DSK  nghiép, giao thong, chg, co bé mat cing chiém
sO' san xuat uu thé
SON, MNC, NTS, Sqng, ﬂmat nude, numﬂr trong K}gong xét kk;a nang .
CAN, CQP, DNL. DTL thay san, an ninh, quoc tham/han ché can 0 Loai bo
’ ’ ’ phong, ning luong, thuy loi  thiép k¥ thuat
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Chi phi dén bu giai phong mit bang (GPMB) thudng chiém ty trong 16n trong
té)ng muc dau tu va 1a rao can chinh ddi véi tinh kha thi cua du an. Do do, nghién ctru
nay tich hop 16p dit liéu hién trang sir dung dat dé danh gia mic do thuan loi vé khong
gian va phép 1y. Phan loai duoc dua trén quyén quan 1y va gia tri dat dai hién hanh. Cu
thé, nhom dat trong, dat chua sir dung hodc c6 it cong trinh duwge cho diém 5 do co thé
trién khai ngay céc giai phap nhu via hé tham, vuron mua ma ton it chi phi GPMB. Nhom
d4t nong - 1am nghiép duoc danh gia & mirc cao (diém 4) do chi phi chuyén doi thap.
Nguoc lai, khu vire dat ¢ d6 thi mat do cao va dat thuong mai dich vu bi gan mic thich
nghi thdp nhit (diém 1) do chi phi co hoi va ap luc dén bu giai téa qua 1on. Nhom dat
cong cong c6 cac cong trinh, dit & ndng thon duge gan diém 3. Cac nhoém dat thude ton
gido, tin ngudng co6 thé nhay cam va khé GPMB dugc gan diém 2.

Céc giai phap GI thudng duoc thiét ké nham quan 1y nudc mua gan nhat ¢ thé
v6i ngudn phat sinh dong chay, dic biét 1a tir cac bé mit khong thAm nhu dudng giao
thong va bai dd xe [18]. Vi vay, cac khu vuc nim gan ha ting giao thong thuong duoc
xem 1a phit hop hon cho viéc trién khai GI, do c6 kha nang thu nhan va xt Iy dong chay
bé mat hiéu qua hon, déng thot gidm nhu cau vé hé théng dan nudc va chi phi ha téng.
Khu vuc trong pham vi 50 m tir duong giao thong dugc gan mirc wu tién cao nhét (diém
5), do thuan loi cho viéc b tri cac cong trinh GI nhu dai loc thuc vat va cac hé théng
xur Iy nudc mua tai nguon, dong thoi giup giam chiéu dai va chi phi hé thong dan nudc.
Céc khu vuc trong pham vi 50-100 m va 100-200 m dugc gan mirc uu ti€n giam dan
(lan lugt diém 4 va 3), do kha ning tiép can dong chay bé mit van con nhung hiéu qua
két ndi va thu gom nudc mua giam dan theo khoang cach. Nhimng khu vuc ngoai 200 m
dugc ddnh gia mirc vu tién thap (diém 1-2) vi han ché vé kha ning dan nudc bang trong
luc.

Ban do nguy co ngap lut duoc xay dung bang cach tich hop dir liéu ngap quan
sat tr UNOSAT véi dir 1liéu DEM. Céc khu vuc dugce x4c dinh 1a da xay ra ngdp trong
cac su kién lich st duoc gan truc tiép muc nguy co cao nhat (diém 5). i véi cac khu
vuc con lai, mirc dd nguy co dugc danh gia dya trén cao do dia hinh, véi gia dinh ré‘mg
cac khu vuc ¢ cao d6 thap hon sé c6 kha nang ngép lut cao hon (bang 4). Phuong phap
nay cho phép két hop bang chimg ngip quan sat voi phan tich dia hinh nhim mé rong
danh gia nguy co cho nhitng khu vuc chua c6 dit liéu ngép chi tiét.

Bang 4. Phan loai va thang diém cho tiéu chi ngép lut.

Pidu kién danh gia Gia tri diém Y nghia

g?&%@%;mng vung ngap quan 5 Ngap da dugc chimg minh thyc té
Cao d6 <l m 4 Nguy co ngdp rat cao

Caodd 1-2m 3 Nguy co ngap trung binh

Cao 36 2-5m 2 Nguy co ngap thép

Cao d6>5m 1 Nguy co ngap rét thap

Hiéu qua ctia GI duoc danh gia thong qua kha ning giam thiéu thiét hai do ngap
lut di v6i cong dong. Tiéu chi nay phan anh mirc d6 d& bi ton thuong (vulnerability)
dua trén mat do dan cu va gia tri tai san theo hién trang st dung dat. Cac khu vuc dat ¢
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d6 thi (ODT) va thwong mai - dich vu (TMD) dugc gan mirc wu tién cao nhét (diém 5)
do tap trung din cu va tai san 16n. Cong trinh ha tang x4 hoi va khu dan cu nong thon
(ONT) c6 muc vu tién trung binh (diém 3-4). Trong khi d6, dit néng - 1am nghiép va
khong gian mé dugc xép mirc vu tién thap (diém 1-2) do mat d6 xay dung thap va kha
ning phuc hdi tot hon sau ngap.

3. Két qué va ban luén
3.1. Trong so cua cdc tiéu chi

Trong s6 cac tiéu chi trong mo hinh AHP duoc xac dinh théng qua tham van chin
chuyén gia trong cac linh vuc quy hoach dé thi, GIS, ha ting k¥ thudt va moi trudng.
Béng 5 trinh bay trong s6 cila cac tidu chi danh gia vi tri trién khai GI phuc vy thoat
nude d6 thi. Két qua cho thay, tiéu chi “Khoang cach dén dudng” cé trong sb cao nhit
(0,2000), tiép theo 1a do doc (0,1925), chi sé d6 am dia hinh TWI (0,1575) va ty 1& bé
mit khong tham (0,1500). Cac tidu chi “Nguy co ngap” (0,1200), “Kha ning GPMB”
(0,1000) va “Khu vuc uu tién bao vé” (0,0800) cé vai tro bo tro trong viéc xac dinh cac
khu vuc can wu tién can thiép. Cach phan b6 trong s6 ndy phan anh sy két hop giita dicu
kién tu nhién, dic diém bé mit do thi va kha niang két nbi ha ting, nhim dam bao tinh
kha thi trong trién khai cac giai phap GI.

Biang 5. Trong s6 nhém va trong sé chung cac tiéu chi (CR=0,08).

TT  Nhém tiéu chi Tén chi tiu Trengso — Trengso — Trongso
nhom trong nhom  chung
1 Do déc 0,35 0,55 0,1925
Pia hinh , X oan R
Chi s0 6 am TWI 0,35 0,45 0,1575
2 Str dung dat Ty 1é khong thim 0,25 0,60 0,1500
Giai phong mit bang 0,25 0,40 0,1000
Ha tang - giao thong Khoang cach toi duong 0,20 1,00 0,2000
4 Do thi - x4 hoi Ngép lut 0,20 0,60 0,1200
Muc d0 uu tién bao vé tai 0.20 0.40 0.0800
san
Téng 1,00 1,00 1,00

3.2. Két qud chudn héa cdc tiéu chi

Két qua phan loai va chudn hoa cic ban do thanh phan dugc thé hién trong hinh 4-
10.

Ban dd phan loai dg dbc cua khu vuc nghién ctru dugc xay dung tur dir liéu DEM
va duoc phan thanh nim cap gom: rat thap, thap, trung binh, cao va rat cao (hinh 4). Két
qua cho thdy, phan 16n dién tich khu vyc nghién ctru c6 do doc thap dén trung binh, thé
hién bang cac ving mau dé, cam chiém wu thé trén ban d6. Cac khu vuc c6 d6 doc cao
va rat cao (ving mau xanh) phan bd rai rac va chi yéu tip trung doc theo cac sudn dia
hinh, dac biét tai nhiing khu vuc c6 sy thay d6i dia hinh manh. Su phan bd nay phan anh
dic diém dia hinh trong ddi bang phing cua phan 16n khu vuc nghién ctru, trong khi
cac khu vuc c¢6 d6 dbc 10n thudng gan véi cac dang dia hinh ddi cat, go cao hodc cac
khu vire dia hinh gb ghé khu ban dao Bao Ninh.
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Hinh 6. Ban do phan loai tieu chi ty € be mat 4y, 7 Ban dd phan loai theo tinh kha thi

khong thim.

giai phong mit bang.

Danh gia tiéu chi “Ty 1é bé mat khong tham” cho thiy, birc tranh phan héa khong
gian cuc ky ro rét gitra hai bo song Nhat L¢. Phia Tay bo song (161 trung tdm d6 thi hién
hiru) bi bao phu gan nhu hoan toan boi sic do, twong tng v6i mirc d6 khong thim “rat
cao” do mat do xay dung va ha ting giao thong nén chit, 1am suy giam nghiém trong
kha nang tham thau ty nhién. Trai nguoc lai, bdn ddo Bao Ninh ¢ phia Pong thé hién vu
thé sinh thai vuot troi véi phﬁn 16n dién tich mang mau xanh 1& (rét thép), nho ciu tric
nén cat va cac khong gian mé chua bi bé tong hoa (hinh 6).
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Panh gia tiéu chi “Tinh kha thi giai phong mit bang” boc 16 rd rao can vé khong
gian trong viéc trién khai GI tai khu vuc nghién ciru. Ban d6 cho thay toan bo ving 15
trung tam hién hitu & bo Tay song Nhat L¢ bi bao phu boi1 dai mau xanh (mtrc do kha
thi “rat thip” va “thap™), phan anh truc quan su kho khian khi thu hdi quy dat ¢ do thi va
thuong mai. Nguoc lai, cac mang mau cam va do biéu thi tinh kha thi “cao” dén “rat
cao” tap trung chu yéu & dai ban dao phia Pong va ria néng nghiép phia Nam, noi c6 loi
thé vé quy dat trong va chi phi co hoi thap (hinh 7). Két qua nay 1a co s& quan trong dé
dinh hudéng quy hoach: ap dung céc giai phap GI phéan tan (nhu via hé thim, muong sinh
hoc) tai 13i d6 thi nén va danh quy dét cho cac giai phap GI 16n (cong vién ngip nudc,
hd diéu hoa) tai cac khu vuc c6 tinh kha thi GPMB cao.
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Hinh 8. Bian do danh gia khoang cach téi Hinh 9. Bian do danh gia nguy co ngap
dwong thich hop xay ha tang xanh. lut.

Ban d6 khoang cach téi duong giao thong phan 4nh tryc quan kha ning tiép nhan
va thu gom dong chay tran bé mit (hinh 8). Tai 15i d6 thi phia T4y, mang ludi duong
nhanh day déc tao ra cadc vung dém uu tién can thiép “rat cao” (mau dd) bam sat truc
giao thong; trong khi ban dao Bao Ninh va ving nong nghiép thua dudng chil yéu nhan
gia tri “thdp” (mau xanh). Phan bd nay cung ¢ dinh hudng uu tién bd tri GI phén tan
(nhu via hé thAm, muong sinh hoc) doc cac hanh lang giao thong 16i nham kiém soat
ngap cuc bo tai ngudn.

Bén dd phan ving nguy co ngap lut thé hién su phan hoa rii ro khong gian twong
phan rat rd rét. Cac khu vuc cd nguy co “rat cao” (mau do) tap trung thanh mang 16n &
vung triing thip phia Tay, Tay Nam d6 thi va bam doc hanh lang séng Nhat Lé, phan
anh chinh xéac cac vét ngap lich str va rui ro triéu cudng. Nguoc lai, dai con cat phia
DPoéng va cac go cao phia Tdy Bic hoan toan an toan v6i mirc nguy co “rat thdp” (mau
xanh) (hinh 9).

11



658000 670000 672000 674000 676000 678000

!
153

1935000

Ban d6 khu vyc uu tién
Y nghia
B Uutién rat thap
Uu tién thap
Uu tién trung binh
| U tién cao
m  Uutién rat cao

1932000

1932000

1929000
1325000

1926000

Hinh 10. Ban do danh gia khu vuc wu tién do dan cw dong.

Tiéu chi “Khu vuc uu ti€n” dugc danh gia dua trén mirc do tap trung dan cu va gia
trj tai san gan lién v6i dat. Ban d6 cho thdy, mirc d wu tién “rat cao” (mau d6) bao phu
toan by vung 161 d6 thi nén phia Tay song Nhat Lé va cac truc thuong mai - dich vu
chinh, noi tiém an thiét hai kinh té - x4 hoi 16n nhat néu xay ra ngap lut (hinh 10). Su
phan bd nay khang dinh yéu ciu bat budc phai bé tri cac giai phap GI tai cac khu vuc
déng dan cu nham t6i da hoa hiéu qua bao vé tai san va dam bao an sinh x4 hoi.

3.3. Xdc dinh khu viee phiy hop xdy dwng ha ting xanh

Mo hinh tong hop khong gian tra vé két qua dai diém wu tién dao dong tir 0,9 dén
4,2 (hinh 11). Nghién ctru 4p dung phuong phap phan loai khoang cach déu (equal
interval), chia dai diém sd thanh 5 cap d6 vu tién v6i bién do déng nhat. Dura trén két
qua phan dai, ngudng diém trén 3,2 dugc thiét 1ap lam mdc gidi han cho cac khu vuc
dat mtrc d6 uu tién cao (tur 3,2 dén 3,9) va rt cao (>3,9).
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Hinh 11. Ban dd vi tri wu tién phat trién ha ting xanh tai phwong Pong Héi va ba
vi tri trich xuit khong gian dién hinh.

Két qua phan vung uu tién GI cho thay sy phan héa khong gian khac nhau giira
hai bén song Nhat L¢. Toan by dai cdn cat ban dao Bao Ninh phia Dong phﬁn 16n roi
vao nhém c6 muirc d6 wu tién thip (mau cam, do) do dia hinh cao, nén cat c6 kha niang
thAm hit tu nhién tbt va rai ro ngap lut thép. Nguoc lai, gﬁn nhu toan by dién tich bo
Tay song Nhat L¢ déu dat murc do wu tién tir cao dén rit cao. Phan tich sdu vao cac 16p
thong tin thanh phﬁn tai mot s6 khu dién hinh nhu khu s6 1, s6 2 va s 3 (danh dau trén
ban dd hinh 11) cho thiy cac hudng tiép can nhu sau:

Khu s6 1 13 vang 151 d6 thi nén (khu vuc dudng Ly Thuong Kiét) (hinh 12): Khu
vue ndy boc 16 mot nghich Iy phd bién trong quy hoach d6 thi: noi phat sinh dong chay
tran 10n nhat va tap trung tai san gia tri cao nhat lai 13 noi can kiét quy dat tréng (chi sé
kha thi thu hoi dat rat thap). Két qua mo hinh tai day cho thay, cac 6 wu tién cao (xanh
dam) hoi tu tryc tiép trén cac khdi cong trinh, trong khi long duong giao thong co diém
ru tién thap hon. Do kho giai toa tring dé 1am cong trinh thoat nudc, chién luoc tai day
1a chia nho can thiép tai nguon. D6i véi khong gian tu nhan, khuyén khich hé théng thu
gom nudc mua mai, mai xanh voi cong trinh thuong mai hodc st dung vét li¢u tham
nudc cho khong gian san bii noi bo nham giam luu luong xa ra cong chung. Ddi voi
khong gian cong cong, 1ong ghép linh hoat vao phan ranh gidi giita nha va dudng. Viée
cai tao via hé thim va muong sinh hoc doc mép duong s€ tao thanh vung dém thu nudc
mua xa tir mai nha xudng 16 gii.

Khu vye s6 2 phia Tdy Nam hinh thanh mdt mang wu tién cao (xanh dién rong)
(hinh 13). Piém sb nay dugc cong hudng tir rii ro ngap lut lich sir cuc 16n (vét ngap
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UNOSAT) va tinh kha thi thu hdi dat cao (chi phi dén bu dat nong nghiép thap). Duéi
goc d6 quy hoach, ddy chinh 1a quy dat mang tinh chién luogc cua thanh phd. Thay vi
céc giai phap nho 1é, chinh quyén can uu tién khoanh ving, han ché san 1ap va thu hdi
quy dat nay dé xay dung cac cong trinh GI quy mé 16n nhu hé thong hoé diéu hoa trung
tam hodc cong vién sinh thai ngdp nudc. Cum cong trinh nay s€ dong vai tro nhu mot
tai chira 1, truc tiép luru trix va cét giam dinh ngap cho toan b luu vyc do thi trung tam.
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Hinh 14. Khu vue trich xuit s 3.

Khu s6 3 ndm & phia T4y song Nhat Lé mang dic trung hinh thai cia cac khu dan
cu noéng thon (dat ONT). Quan sat ban do trich xuét (hinh 14), khu vuc nay chu yéu
dugc bao phi boi cac dai mau nhat (mire d6 wu tién tir thap dén trung binh). Két qua nay
phan anh tinh chinh x4c ctia mo6 hinh AHP d6i véi thue tién st dung dét: khu vuc nong
thon c6 mat do xay dung thép, sO hitu ty 1¢ bé mat thAm ty nhién 16n (san vuon, ao hd
dan xen) va ap luc bao vé tai san chua cao nhu 161 d6 thi nén. Nho dé, hé thdng thuy vin
bé mit tai day van duy tri dugc nang lyc tu ti€u thoat nhét dinh, rui ro sinh ra dong chay
tran mat 1a khong 16n.
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Do chua doi hoi su can thi¢p cép thiét, chién luoc quy hoach GI tai khu vyc nay
thién vé hudng “phong ngira” va “bao ton” nham tranh lap lai kich ban bé tong hoa cta
vung 101.

4. Két luan

Nghién ctru da ung dung phuong phap tich hgp GIS va phan tich MCDA theo mo
hinh AHP nhiam x4c dinh cac khu vuc wu tién phat trién GI phuc vu quan 1y nudc mua
d6 thi tai phuong Dong Héi, tinh Quang Tri. Thong qua viée tich hop bay tiéu chi khong
gian bao gdm dic diém dia hinh (d6 déc va TWI), hién trang st dung dét (ty 1& bé mat
khong tham va tinh kha thi giai phong mit bang), khoang cach t6i hé théng giao thong,
nguy co ngap lut va muc d uvu tién bao v¢ tai san, mo hinh da xay dung dugc ban do
phan ving mutrc d6 uu tién phat trién GI cho khu vuc nghién ciru.

Két qua phan tich cho thay, su phan hoa khong gian rd rét vé mirc do wu tién phat
trién GI gitra hai khu vuc hai bén song Nhat Lé. Khu vyc trung tam phia Ty song Nhat
L& c6 mat do xay dung cao, ty 1¢ bé mat khong thdm 16n va rai ro ngap lut cao, do do
dugc xac dinh 13 khu vuc uu tién trién khai cac giai phap GI quy mé nho va phan tan
nhu via hé thAim, muong sinh hoc hoic cac giai phap thu gom va luu gitr nude mua tai
nguon. Trong khi dé, cac khu vuc dat nong nghiép triing thap ¢ phia Nam c6 mirc d6 wu
tién cao nhd su két hop gitta nguy co ngap lut 16n va kha ning giai phong mit bang
thuan loi, phu hop dé quy hoach cac cong trinh GI quy mé 16n nhu ho diéu hoa hoic
cong vién sinh thai ngap nudc nham doéng vai tro nhu cac khong gian luu trix va diéu tiét
nudc mua cho toan luu vuc do thi.

Két qua nghién ciru cung cép co sé khoa hoc va cong cu hd tro truc quan cho céc
nha quan 1y va quy hoach d6 thi trong viéc xac dinh vi tri wu tién phat trién GI, gép phan
dinh huéng chuyén d6i tir cach tiép can thoat nude truyén thong dua trén hé thong cong
sang cach tiép can quan 1y nudc mua theo khong gian do thi bén viing.

Tuy nhién, nghién ctru hién tai chii yéu tip trung vao danh gia mic d6 phu hop
khong gian cuia cac khu vyc tiém ning phat trién GI. Trong cac nghién ciru tiép theo,
can tich hop thém cac mo hinh thiy vin - thiy lyc nhu mé hinh quan 1y nudc mua
(SWMM) hodc md hinh thuy lyc d6 thi MIKE URBAN nham mé phong chi tiét qua
trinh dong chay va danh gia dinh luong hi€u qua gidm ngédp cua céc giai phap GI duoc
de xuat.

LOI CAM ON

Téc gia xin cam on cac chuyén gia di tham gia dong gop y kién trong qua trinh
xay dung ma tran AHP ctia nghién ctru. Nghién ctru ¢6 str dung cac cong cu tri tu¢ nhan
tao nhu ChatGPT, Gemini va Perplexity dé hd trg tim kiém tai liéu, dich thuat va ra soat
ban thao; cic cong cu niy chi dong vai tro hd trg ki thuat va khong thay thé cho qua
trinh nghién ctru khoa hoc cua tac gia.
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