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TOM TAT

Tén dé tai: THIET KE CAC MODUL SO HOA CHO BAN PO NGAP UNG PO THI
LUU VUC THOAT NUGC TAY BAC 4, THANH PHO PA NANG

Sinh vién thuc hién: Tan Pham Thanh Nhan
Sb thé SV: 117200048 Lép: 20QLMT

D6 an t6t nghiép nay véi ndi dung chinh 13 xay dung co so dit lidu thoat nudc va
ngap ung cho luu vuc Tay Bic 4, thanh phd Da Ning va dé xuat thiét ké cac ban do sd
vé ngdp ung do thi. Cac budc tién hanh bao gém: Tién hanh khao sat thuc dia luu vuc,
két hop nghién ctru cac dir liéu va cac cong cu ban dd c6 san vé ha téng k¥ thuat, luong
mua ciing nhu cac diém ngap ung. Tir d6 xay dung co s dit liéu va dé xuat thiét ké cac

ban dd sb vé ngdp ung do thi cho luu vuc thoat nuéc Tay Bic 4, thanh phd Pa Ning.






LOI NOI PAU

D6 an tot nghiép nay 1a mot trong nhitng nd lyc ctia em trong viéc nghién ciru va
tmg dung cong nghé sd hoéa vao quan 1y tai nguyén va mdi trudng. Cu thé, dé tai tap
trung vao thiét ké cac modul s6 hoa cho ban dd ngp ung d6 thi tai luu vuc thoat nude
Tay Bic 4, thanh phd Da Ning, nhim x4y dung co s& dit liéu thoat nudce, danh gia hién
trang ngap ung va ho trg cong tic quan 1y do thi. Trong qua trinh thyc hién, em da c6 co
hoi1 téng hop va van dung cac kién thtrc d3 hoc vao thuc tién, déng thoi tiép can cac
phuong phap nghién ctru hién dai trong linh vuc quan 1y tai nguyén nudc va moi truong
do thi.

Trudc hét, em xin bay to long biét on sau sac dén Thay TS. Tran Ha Quén, ngudi
d3 tan tinh huéng dan, danh thoi gian, kién thirc va kinh nghiém quy bau dé chi dan, gop
¥ va hd tro em trong subt qua trinh thuc hién dd an. Nhitng nhan xét chi tiét va dinh

hudng ctia Thay da gitip em hoan thién va nang cao chat lugng nghién ctru cua minh.

Em ciing xin gtri 101 cam on chan thanh dén Quy Thay C6 trong khoa Mbi trudng
— Trudng Pai hoc Bach Khoa — Pai hoc Pa Néang. Trong subt gﬁn 5 nam hoc tap va rén
luyén tai truong, em da nhan dugc sy gidng day tan tm, nhitng bai hoc quy gié va nhiing
budi thao luan bd ich, gitip em hiéu sdu hon vé linh vuc Quan 1y Tai nguyén va Moi

truong, tr do co6 theé van dung vao do an tot nghiép cling nhu trong cong viéc sau nay.

Mic du da nd luc hoan thanh d6 an mot cach tot nhat, nhung véi thoi gian han
ché va nang lyc con nhiéu thiéu sot, em khong thé tranh khoi nhiing sai 1am. Em rat
mong nhén duoc su gop ¥ tir Quy Thay C6 dé co thé tiép tuc hoan thién ban than va phat
trién hon trong twong lai.

Cubi cung, em kinh chuc Quy Thay Cb trong khoa Méi trudng ddi dao sire khoe,
hanh phuc va thanh cong, tiép tuc truyén dat tri thirc va cam himg cho céc thé hé sinh

vién sau nay.

Em xin chan thanh cam on!



CAM DOAN

Toi xin cam doan ring d¢ tai do 4n 6t nghiép v6i tén dé tai ~Thiét ké céc modul sb
hoa cho ban do ngép ing db thj luu vyre thoat nude Tay Bac 4, thanh phé Da Ning” do
em thyc hi¢n, khdng sao chép tir bét ky ngudn nao khic. D4 din khong sao chép tir bat
ky nguon nao khac va toan bj s6 liéu, két qua trinh bay trong dé &n déu la trung thyc,
do toi thu thap, phan tich, téng hop va thyc hign. Trong qué trinh thyc hién, t3i c6 tham
khao céc tai ligu tr sz:!ch. béo, trang théng tin dién tir ciing nhu cc ngudn tai li¢u nudc
ngodi dér.\gtin cdy. T4t ca nhimg ndi dung tham khao déu duoc trich ddin va ghi rd nguon
trong phén “Tai li¢u tham khao™ cua dé dn.

Toi xin chju hoan toan trich nhiém vé tinh trung thyc cta db dn nay.

Pa Ning, ngay é thang £ nam 2025
Sinh vién thuc hién

A

Tén Pham Thanh Nhan

il
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Thiét ké cdc modul s6 héa cho bin dé ngdp vng d@é thi luu vuc thodt nwée Tay Bdc 4, Thanh Phé Pa Néing

MO DAU

Hé thdng thoat nude cua thanh phd Da Ning duge xdy dung qua nhiéu giai doan
khac nhau ma chua c6 quy hoach tong thé, din dén tinh trang thiéu dong bo giira cac
khu vuc. Hau hét cac noi ¢ thanh phd Pa Ning di duoc dau tu hé thong thoat nuéc,
trong khi nhiéu khu vuc khéac do giai doan quy hoach khac nhau nén van chwa c6 ha tang
thoat nuée diy du, giy ra tinh trang ngip Gng cuc bd. Hién nay, thanh phd c6 94 diém
ngap thuong xuyén, chu yéu do hé théng cong bi tic nghén, khau d6 khong du, chua

duoc két ndi déng b0 hoac do cao trinh khu vuc thép.

Bién d6i khi hau ciing 1am gia tang tinh trang ngap Gng khi lwong mua ngay cang
cao va tan suit mua 16n gia ting. P& dam bao thoat nude hiéu qua, Pa Ning can mot hé
thdng thoat nudc ¢ kich thude du 16n va kha ning thich ing véi tinh trang ling cin
trong mua kho. Mic du cac du an dau tu ha ting di gitp cai thién kha niang thoat nuéc,
nhung qua trinh d6 thi hoa nhanh chong da 1am thay doi bé mat do thi, giam kha ning
thAm nude va gia ting luong nude tip trung vao hé thong cong, giy ap luc 16n hon va
nguy co ngap ung cao hon. Pac biét, tinh trang ngap cuc bd trd thanh ndi lo 16n cua
ngudi dan, bai nd dién ra bt thudng va anh huong truc tiép dén nha ctra, sinh hoat, hon

hét 1a ca tinh mang ctia nguo1 dan.

Mot trong nhitng diém ngap nghiém trong nhat 1a khu vie Me Subt duoc goi 1a
“ron 13" (phuong Hoa Khanh Nam, quan Lién Chiéu), nam trong luu vuc thoat nudc
Tay Bic 4. Hé thong cong & day chua duoc dau tu diy du, ha ting chua dong b, cling
v6i bét cap trong quan 1y hanh chinh vé viéc nhiéu ho dan sdng trén dat chua co s6 do
d3 gay kho khin cho cong tac ning cap ha tang. Nam 2022, khu vuc Ty Bic 4 da trai
qua 10 tran mua l6n, gay ngap trung binh 50 ha, mirc ngap tr 10-30 cm, ¢6 noi trén 50
cm. Pén nam 2023, chi tinh dén ngay 18/10, da c6 5 tran mua 16n voi dién tich ngdp
khoang 40 ha, mirc ngdp tir 10-20 cm, c6 noi sdu hon 30 cm. Diéu nay cho thiy tinh
trang ngap Ung tai Pa Ning noi chung va khu vuc Tay Béc 4 néi riéng can dugce quan
tAm va giai quyét triét dé.

Hién nay, qua trinh s6 hoa di liéu trong quan 1y ha tang ky thuat do thi dang ngay
cang duoc mg dung rong rii, dic biét trong linh vuc quy hoach va giam sat hé thong
thoat nudc. Cac cong cu ban do s6 va mo hinh du bao khi twong — thiy vin da phat trién
manh mé&, dugc tich hop trén nhiéu nén tang nhu web, ting dung di dong va h¢ théng

thong tin dia 1y (GIS), cho phép phan tich va theo ddi dién bién ngap ung theo thoi gian

Sinh vién thuc hién: Tan Pham Thanh Nhan Hudng dan: TS. Tran Ha Quén 1
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thue. Hé thdng thong tin dia 1y (GIS) d4 cung cap cac cong cu dé tich hop thong tin, truc
quan hoa cac kich ban, trinh bay cac y twéng manh mé& va phat trién cac giai phap hiéu
qua hon bao gio hét dé hd trg viée ra quyét dinh chién luoc. Tir nim 2010 tré di, bén
canh viéc cung cip cic cong cu tao va luu trit dir liéu, pham vi san phdm phan mém GIS
thwong mai dudng nhu vo tan véi ngudn mo [1, 2, 3, 4]. Trén co s6 tng dung cac cong
nghé nay, nghién ctru tap trung xay dung mot hé thong co s dit liéu sb vé ha ting thoat
nuée va tinh trang ngap ung dién hinh tai luvu vire Tay Béc 4, thanh phd Pa Ning. Nghién
ctru s& trién khai khao sat thuc dia dé thu thap thong tin vé hé thong cong thoat nudc,
mirc d6 ngap ing va cac yéu td khi twong lién quan. Pdng thoi, cac cong cu ban do sb
hién c6 s€ dugc tich hop nham phan tich, danh gia va truc quan hoa dir licu. Tu do,
nghién ctru dé xuét ban do s vé ngdp tng db thi cho khu vuc nay nham hd tro cong tac

quan 1y, cap nhat hién trang ha tAng va nang cao hiéu qua tiéu thoat nudc.
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CHUONG 1: HIEN TRANG THOAT NUOC MUA, THU GOM NUOC
THAI CUA THANH PHO PA NANG VA LUU VUC TAY BAC 4

1.1. H¢ thong thoat nwéc mwa, thu gom & xir Iy nwéc thai thanh phé Pa
Ning.
1.1.1. Tong quan thodt nwéc mura va thu gom nwéc thai Pa Ning

Hién nay hé thong thoat nudc cua thanh phd cha yéu van 14 hé thdng thoat nudce
chung: nuéc mua va nudc thai duge thu gom chung trong mot hé thong dudong bng.
Trong hé théng thoat nudce, cac cong trinh gdm c6 giéng thim, giéng tac dong, cira xa,
dap tran,... Luc mua 16n, tuy theo mua hodc lugng mua, nudc mua va nude thai tir cac
tuyén thu gom sé& tran ra cac hd diéu tiét va chay vé song qua cac tuyén kénh, muong
hd. Vi vay, chit luong nudc song va cac hd diéu tiét trong luu vyc cling s& bi anh huong
bdi cac cong trinh hay ha tang k¥ thuat trong hé théng. Chi tiét cac vé hé thdng thoat

nude mua va thu gom nudc thai Pa Nang duoc trinh bay tai hinh.

I Nuae mua chay trin

l Didu kién vé sinh mi truimg

Y Y r Y Y Y ‘ Y Y Y Y Y Y
Ho ga dinh | HE : ¢ thoit mA“x m > Kénh/muomg | > o diéu tidt [ > Kénh Song Vinh Bién
va thy gom nwroe thdi ‘
A A A

BT

Nha may X Iy nwic thai

Y
Hé thong bom

Y

HiNH 1. 1. HE THONG THOAT NU'G'C MUA VA THU GOM NU'GC THAI DA NANG

Céc khu d6 thi méi duoc xay dyung trong thoi gian gan day da phat trién hé thong
thoat nudc riéng trong d6 nudc mua duoc thu gom riéng va xa vao ngudn tiép nhan (hd,
song hodc bién) con nudc thai dugce thu riéng, dua vao hé théng thu gom nudc thai cuia

thanh phd. Hudng thoat nudc cha yéu cua thanh phd hién van d6 ra song Han va ra bién.

Da Néng 12 mét trong nhiing dia phuong di dau trong viée wu tién dau tu phat trién
hé théng thu gom nudc thai. Hé thong giéng tach céng bao dugc xdy dung dong thoi véi
viéc phat trién hé théng mang lu6i cbng riéng cho cac khu vuc d6 thi méi nhim nang
cao kha nang thu gom nuéc thai, han ché 6 nhiém moéi truong do nudce thai gay ra. Nude
thai trong cac khu cong nghi¢p dugc thu gom va xur Iy riéng trude khi dugc xa ra moi
truong. Viée phat trién mang ludi cong riéng ¢ cac khu do thi méi ciing thiéu tinh tong
thé. Cac khu c6 mang ludi thoat nude riéng co khi lai duge d6 vé mang ludi céng chung

ctia thanh ph do thiéu hé théng chuyén tai riéng.
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1.1.2. Thodt nwéc mwa thanh phé Da Néing
1.1.2.1. Luu vuc thoat nudc

Thanh phé Pa Néng 13 noi c¢6 dia hinh ty nhién tuong ddi thuan loi cho viéc thoat
nude mua. Chiéu dai cac tuyén thoat nude mua toan thanh phd nhin chung 14 ngan, thoat
nudce ra dai bo bién phia Pong, vinh Da Néang, song Han, hé thong song Cu Dé, hé théng
song Cau Do, Cam L&, C6 Co va cac phu luu cling nhu hé théng hd bb tri rai rac trong
thanh phd.

Hé thdng thoat nudc mua thanh phd Pa Néng chia thanh 5 khu vuc: Khu vye trung
tam, khu vuc Tay Bic, khu vuc phia Bong, khu vuc phia Nam va khu vuc Hoa Vang,
dugc thé hién ¢ Hinh

HiNH 1. 2. BAN PO TONG THE PHAN CHIA KHU VU'C THOAT NUGC MUA THANH PHG DA NANG [2]

Hé théng thoat nudc mua Pa Ning c6 trén 1500km cdng rinh thoat nudc bao
gdm ca méi 1an cii tir ndm 1975 két ndi 13n nhau. Toéng dién tich luu vire thoat nudc mua
tai Pa Ning 1a gan 16000ha, trén d6 bao gdm cai kénh/muong, hd, séng nim trai déu
khu vuc thanh phé va b bién dai 30km rét thuén loi cho viée tiéu thoat nude mua. Dudi

day la Bang luu vuc thoat nudc va mang ludi thoat nudce chinh.
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BANG 1. 1. .LU'U VUC THOAT NU'G'C VA MANG LU'G1 THOAT NU'GC CHINH THANH PHO DA NANG

Khu vuec Luu vue Tuyén thoat nuwée
Luu vuc Trung | Huéng thoat nudc ra vinh Pa Nang qua 7 cira xa:
tam 1 (TT1)
Luu vyc Trung | Thoat nudc ra song Han qua 18 ctra xa ciia cac tuyén
tam 2 (TT2) | cong chinh:
+ Tuyén Pam Rong-Song Han + Tuyén Tran Quy
Cap-Song Han
+ Tuyén Ly Tu Trong-Song Han
+ Tuyén Hung Vuong-Song Han
+ Tuyén Tran Binh Trong-Song Han
+ Va céc tuyén cong khac d6 ra song Han: Tuyén
cdng trén duong 03 thang 2; Ly Thuong Kiét;
Nguyén Du; Quang Trung; Lé Duédn; Lé Hong
Phong; Nguyén Vian Thy; Nguyén Vian Linh; Tuyén
cong trén duong 2 Thang 9
Khu vire Luu vyc Trung | Luu vuc nay tl}oét ’nu:éc ra Vinh Pa Ning qua 3 cira
i tam 3 (TT3) | x4 cua céac tuyén cong chinh:
Trung tam

+ Tuyén Lé Do

+ Tuyén Ham Nghi - Hai Phong - Ong ich Khiém

+ Tuyén cbng Lién Phuong: tuyén cong nay ndi tir
céng x4 phia Bic hd Thac Gian, chay qua chg Téan
Chinh trude khi d6 ra Vinh Pa Nang

+ C6 6 ctra xa ra vao ho Thac Gian

Luu vuc Trung
tam 4 (TT4)

Luu vyc nay thoat nudce ra song Han qua 2 cua xa
clia cc tuyén cong chinh:

+ Tuyén céng Mé Linh: Tuyén cbng bat du tir cudi
phia Nam ctia hd Thac Gian

+ Tuyén cbng qua khu ddo xanh: bit dau tir ngd tu
duong X6 viét Nghé Tinh- 2 Thang 9 qua khu Dao

Xanh roi do ra song Han

Luu vuc Trung
tam 5 (TTS)

Luu vuc nay thoat nuéc truc tiép ra vinh Da Nang

qua 09 cira x4 trén dudng Nguyén Tat Thanh.

Luu vuc Trung
tam 6 (TT6)

Luu vyc nay thoat nudc ra song Cam L& qua 9 ctra

X4 cua cac tuyén cong chinh:

Sinh vién thuc hién: Tan Pham Thanh Nhan
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+ Tuyén Phan Ding Luu — Huynh Téan Phat- kénh
Do Xu-séng Cam Lé

+ Tuyén Lé Thanh Nghi

+ Va mét s tuyén cong chinh d6 truc tiép ra séng
Cam Lé: Tuyén cong doc dudng Nguyén Binh;
Ding Nguyén Phong; Nguyén Xuan Nhi; Trin
Huan; Nguyén Hitu Tho;

Luong Pinh Cua; Nguyén Van Huyén

Luu vuc Trung
tam 7 (TT7)

Luu vuc ndy thoat nudc ra séong Cam Lé qua 8 cta
x4 cia cic tuyén cong chinh:

+ Tuyén Lé Kim Lang- kénh Phong Bac- Song Cam
Lé

+ Tuyén céng doc dudng Nguyén Thé Lich

+ Va mot s6 tuyén cong chinh: 4 tuyén cong doc
duong Thang Long; Pinh Chau; Tran Van Lan;
tuyén cong khu cong nghiép Hoa Cam

Luu vuc Trung
tam 8 (TTQ)

Luu vuc nay thoat nudc ra song Phu Loc qua 3 ctra
X4 clia cac tuyén cong chinh:

+ Tuyén Xuan Ha: Tuyén cong bat dau tir hd cong
vién 29/3 ra song Phu Ldc.

Ho cong vién 29/3 ¢ 04 cira thu nudc va mot cira
xa

+ Tuyén cong hd Xuan Ha A - Song Phu Loc

+ Tuyén H6 Phan Lang — Song Phu Loc

Doc hd Phan Ling c6 9 cira thu nude

Khu vuce
TAy Bic

Luu vuc Tay
Bic 1 (TB1)

Luu vyc nay thoat nudce ra kénh Trung Nghia qua
tuyén cong hop Khe Can.
Tuyén cng bat dau tir dwong Lé Trong Tan két

thuc tai cura x4 trén kénh Trung Nghia

Luu vuc Tay
Bic 2 (TB2)

Luu vuc ndy thoat nudc ra hd Trung Nghia qua 02
clra xa clia cac tuyén cong chinh:

+ Tuyén cong Dinh Liét

+ Tuyén Bic Son- Yén Thé

Luu vuc Tay
Bic 3 (TB3)

Luu vyc nay thoat nudc ra song Phu Loc qua cac

tuyén cong chinh:
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+ Tuyén Hoa Minh

+ Tuyén Hoa Khanh — hd Hoa Phu

+ Tuyén kénh hé tir hd Hoa Phi ra kénh Hoa Minh,
dam nhiém thoat nudc cho toan bd khu vuc Hoang
Van Thai, nai Phuéc Tuong.

+ Tuyén kénh hé tir hd Hoa Phi ra séng Pha Loc
dam nhiém vai tro thoat nuée cho tiéu luu TB1 va
TB2.

Luu vuc Tay

Luu vuc nay thoat nude ra kénh Pa C6 vao ho Hoa

Khu vuc

phia Dong

Bic 4 (TB4) | Phu qua 02 tuyén cong chinh:
+ Tuyén kénh ty nhién Cau Ba Xi ra Kénh Pa Cb
+ Tuyén céng hop Phudc Tuong — hd Phude Ly
Luu vyc Ty | Luu vuc nay thoat nude ra song Cu Dé qua 2 tuyén
Bic 5 (TB5): | cong chinh:
+ Tuyén khu cong nghiép Hoa Khanh
+ Tuyén kénh hd Bau Tram ra song Cu Dé
Luu vuc Tay | Luu vuc nay thodt nude ra song Cu D€ qua cac
Bic 6 (TB6) | tuyén cong thudc du an khu do thi Golden Hill dang
duogc thi cong xay dung
Luu vyc Ty | Luu vuc nay thoat nude truc tiép ra Vinh Pa Nang
Bic 7 (TB7) | qua 21 cra xa trén dudng Nguyén Tat Thanh
Luu vuc Son | - Luu vuc nay thoat nude ra song Han qua 10 cua
Tra 1 (ST1) | xa chinh trén dudng Tran Hung Pao

- Thoét nude ra vinh Man Quang qua 8 cura xa
chinh: Tuyén cong trén dudng Bui Quic Hung,
Binh Than, Duong Véan Nga, Tran Thanh Tong,
Van Dén.

Luu vuc Son
Tra 2 (ST2)

Luu vuc ndy thoat nudc ra bién Pong qua 7 clra xa
clia cc tuyén cong chinh:

+ Tuyén céng hop Son Tra — Tho Quang

+ Tuyén cong hop H6 Nghinh — Bién Pong

+ Tuyén céng Duong Thira Vii - HO Nghinh

+ Tuyén cong hop Pong Kinh Nghia Thuc
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+ Va cac tuyén cong trén duong Thanh Vinh, doc

duong Truong Sa

Luu vuc Son
Tra 3 (ST3)

Luu vuc ndy thoat nudc ra bién Dong qua 02 ctra xa
clia cac tuyén cong chinh:

+ Tuyén céng Nguyén Cong Trir - Lé Hitu Trac

+ Tuyén céng hop Ngb Thi Si— CX4 Bién Dong

Luu vuc Son
Tra 4(ST4)

Luu vuc nay thoat nudc ra song Han qua 14 cua xa
clia cac tuyén cong chinh:

+ Hai Tuyén céng doc duong Pham Hiru Kinh d6 ra
song Han

+ Tuyén cbng trén duong Lé Vin Huu d6 ra song
Han

+ Va cac tuyén cong trén dudng An Tu Cong Chua;
M¥$ An 17; M§ An 10; M§ An 9; Ham Tu; mot )
tuyén céng doc dudng Chuong Duong

Luu vuc Ngu
Hanh Son
(NHS)

Hudng thoat nudce cta luu vyce nay thoat nudc ra
bién Pong qua 6 cira x4, thoét ra séng C6 CO qua
13 cira xa cua cac tuyén cong chinh:

+ Tuyén cbng bat dau tir dwong Lé Van Hién chay
doc duong Tran Qudc Hoan-Vé Nguyén Giap sau
d6 do ra bien

+ Tuyén cbng doc dudng Piang Thai Than- Nguyén
Vin Nguyén- V5 nguyén Giap ra bién Pong

+ Tuyén cong Tan Lyu

+ Va cac tuyén cong trén duong Tran Hiru Do; Bui
T4 Han; Huyén Tran Coéng Chua; Nguyén Thirc
DPuong; Tran Hiru Duyc; Viét Bic va mot s6 tuyén

cong khac

Khu phia
Nam thanh
phé

Luu vuc Phia

Luu vyc nay thoat nudce ra song Co Co, song Vinh

Nam 1 (PN1) | bi¢n va song Han
Luu vuc Phia | Luu vuc ndy thoat nuée ra song Co Co, song Vinh
Nam 2 (PN2) | Dién
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Luu vuc Phia
Nam 3 (PN3)

Hudng thoat nudc cua luu vuc hudng tir Tay sang
Dong ra song Cam L& va séng Vinh Dién, bang 24

ctra xa

Luu vuc Hoa
Vang 1 (HV1)

Hudng thoat nudce chinh cia luu vuc nay 1a tu chay
qua cac kénh thoat nudc ty nhién va kénh thoat
nude du kién tir hd diéu hoa ven quéc 10 14B ra

song Tay Loan

Luu vuc Hoa
Vang 2 (HV2)

Hudng thoat nudce chinh cia luu vuc 1a ty chay qua
cac kénh thoat nudc ty nhién hudng tir nii Phudc
Tuong phia Dong Bic qua dudng tranh qua hdm

Hai Van Tuy Loan ra song Tuy Loan.

Luu vuc Hoa
Vang 3 (HV3)

Hudng thoat nudce chinh cua luu vuc 1a tu chay qua
kénh thoat nudc tu nhién tir ho diéu hoa Hoa Trung

theo huéng Pong Bic ra song Cu Pé.

Luu vuc Hoa

Hudng thoat nudce chinh cua luu vuc 1a tu chay qua

Khu vue | Vang 4 (HV4) | kénh, sudi thoat nudc tu nhién tir xa Hoa Ninh va
Hoa Vang khu quan thé du lich Ba Na — Sudi Mo ¢ phia Tay
va Tay Béc d6 ra song Ty Loan qua séng Hoi
Phudc va song Ludong Bong
Luu vuc Hoa | Hudng thodt nude chinh cua luu vuc 1a tu chay qua
Vang 5 (HV5): | kénh, sudi ty nhién theo huéng Nam — Bic tir cac
ho diéu hoa Pong Ngh¢, Pong Tréo va Hoc Khé ra
song Tuy Loan
Luu vuc Hoa | Hudng thodt nude chinh cua luu vuc 1a tu chay qua
Vang 6 (HV6) | kénh, sudi thoat nudc ty nhién theo hudng tir Tay —
Dong ra song Yeén
Luu vuc Hoa | Hudng thodt nude chinh cua luu vuc 1a tu chay qua
Vang 7 (HV7) | kénh, subi thoat nude ty nhién theo hudng tir Tay —
bong vao song Qué Giang.
1.1.2.2. VAn dé hién trang thodt nwdc mwa Do Ndng

a. Hé théng thoat nwdc mua

- Cac khu vire d6 thj d3 cé cong thoat nuéc & thanh phd Pa Nang duoc xay dung

hé théng thodt nwdc chung bao gdm hé thong dudrng 6ng thoat nuéc, cong bao

va giéng tach dong;
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Cac quan Hai Chau, Thanh Khé, Son Tra, Ngli Hanh Son, Lién Chiéu, Cadm Lé
thuéc khu vure trung tdm thanh phé da bo tri hé théng giéng tach va cong bao
dé thu gom nudc thai, hé théng thodt nwdc d3 duoc xay dwng va té chirc theo
kiéu hé théng thoat nudc chung cé cdng bao thu gom nuédc thai, so d6 t6 chirc

téng quat dwoc trinh bay trong hinh 3.

Cong thu gom nuéc thai dan dén TXL

Mang luai thu Mang Iugi Hb diéu hoa Nguén tiép nhan
gom cap 2,3 cap 1 (c6 hodc khéng) (séng, bién)

Gigng Gigng
Lach Each

HinH 1. 3. SO 90 TG CHU'C MANG LUGI THOAT NU'G'C CHUNG €O CONG BAO

b.

Hé théng thoat nwdc clia thanh phé Ba Nang hién nay duoc xay dung tir nhiéu
thoi ky khac nhau, chua cé quy hoach téng thé, dan dén tinh trang thi€u dong
bo gitra cdc khu vire. Mét s6 khu viee cé hé thdng thodt nwdce hién dai, con mot
s6 khu vure lai chua dwoc dau tu xay dwng, gy ra tinh trang ngép Ung cuc bé.
Cong tac quan ly, van hanh hé théng thoat nwdc cla thanh phd Ba Nang con
nhiéu bat cap, chua dap rng duwoc yéu cau. Mot sé cdng thoat nwdc bj tic
nghén, khong dwoc nao vét thuong xuyén, dan dén tinh trang nudc mua khdng
thé thoat ra ngoai nhanh chéng, gdy ngap ung.

Cac yéu td tu nhién, quy hoach dnh hwdng dén hé théng thodt nwéc mua thanh
phé

Bién d6i khi hau dang dién ra ngay cang gay gat, khién lvong mua tai Da Nang
tdng cao, tan suat mwa l&n ngay cang nhiéu. Diéu nay cling gép phan lam gia
tang tinh trang ngap Ung tai thanh phd, doi héi Da Nang phai cé hé thong thoat
nuéc cé kich thude 1dn dong thoi chiu tac ddng I1&n cla viéc Idng cdn trong mua
kho.

Cdc dau tu cho viéc phat trién co s& ha tAng ndi chung va hé théng thoat nudc
néi riéng da 1am nang cao nang luc cda hé théng thoat nudc. Tuy nhién qud
trinh d6 thi hda va dau tu lam cho ché& d6 bé mat d6 thj thay d6i theo huwdng it
tham nuwdc hon tao ra lwgng nudce tap trung vao mang ludi thodt nudc nhiéu
va tap trung hon, gy 4p luc I&n hon cho hé théng thodt nudc va nguy co dng

ngap cling tang lén.
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1.1.3. Thu gom nwéc thdi Pa Ning

1.3.3.1. Luu vyc thu gom nudc thai

Mang ludi thu gom nuée thai thanh phd Da Néng duoc bat dau xay dung tir nhitng
nam 2000, ban dau cho khu vuc trung tam, sau do phat trién ra cac khu vuc khéac. Hién
tai, hé thdng c6 18 tram bom, 4 nha may xt Iy nude thai (chua tinh hé théng xir Iy nudc
thai cho bai rac Khanh Son & Lién Chiéu), cac cbng tiéu nudce ty nhién va cac kénh nudce

chinh, chiéu dai tong mang luéi thoat nude 1a 290 km.

Xét vé két cau, mang luéi thu gom nude thai cia Thanh phd duoc chia thanh 3 cap
gém mang cip 3 va ddu ndi ho gia dinh 13 tap hop cac tuyén cong nho dau nbi gitta cac
h6 hodc mot nhom ho gia dinh voi mang ludi thoat nude. Mang cip 2 trong pham vi caa
mang cong riéng 13 cic tuyén cong chuyén tai nudc thai tir mang ludi cap 3 dén cac
tuyén thu gom chinh. Pi véi mang cdng chung c6 thé quan niém mang céng chuyén tai
nuéc thai tir mang cong cap 3 dén cac giéng tach co vai tro nhu 1a mang cdp 2. Mang
cap 1 1a céc tuyén cdng chinh trong hé thong thoat nudc riéng va cac tuyén cong bao
trong hé thong thoat nude nira riéng thu gom nudce thai tir cac tuyén nhanh va tip trung

vé tram xur 1y hodc nguodn ti€p nhan. .

Céc tuyén cong bao duoc xdy dung dé chuyén tai nudc thai vé cac tram xur 1y, vi
vay chung dugc tinh toan phuc vy mot cach d@)ng bd véi cong Suét xir 1y ctia mdi tram,
mdi mdt khu vuc phuc vu cua mdt tram xur Iy 1a mot luu vuc thoat nude thai. Hé théng
thu gom nudc thai dugc chia khu theo mdi tram xur 1y nudc thai tng véi mdi luu vuc,
duogc chia thanh 6 luu vuc: Luu vuc tram xtr Iy nude thai Hoa Cuong, luu vuc tram xtr
1y nudce thai Pha Loc, luu vuc tram xtr 1y nudce thai Son Tra, luu vuc tram xur 1y nudce
thai Ngli Hanh Son, luu vuc xtr Iy nudce thai Hoa Xuan va luu vuc tram xu ly nudce thai

Lién Chiéu.
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HiNH 1. 4. BAN PO HIEN TRANG CAC LU'U VU'C THU GOM NU'G'C THAI TAI THANH PHO DA NANG [2]

BANG 1. 2. LUU VU'C THU GOM VA XU LY NUOC THAI DA NANG

STT Luu vue Tuyén thu gom chinh S6 tram bom

1 Luu vuc tram | + Tuyén Bach Pang: Thu gom nuéc | 6 tram bom nude
xur Iy nude thai | thai doc bo Tay song Han tir duong | thai
Hoa Cuong | Bdng Pa dén cau Tuyén Son va dua

nudc ve tram xur Iy nudc thai Hoa

Cuong
2 Luu vuc tram | +Tuyén Nguyén Tat Thanh, phia 12 tram bom
xur ly nuée thai | dong song Phi Loc nudc thai
Pht Loc +Tuyén Nguyén T4t Thanh, phia tay
song Phu Loc

+Tuyén doc kénh Hoa Minh
+Tuyén bao quanh hd Trung Nghia

3 Luu vuc tram | + Tuyén Tran Hung Pao 8 tram bom nudc
xtr Iy nuée thai | + Tuyén V6 Nguyén Giap thai
Son Tra + Tuyén phia Bic Tran Hung Pao

+ Tuyén Bui Quéc Hung
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STT Luu vue Tuyén thu gom chinh S6 tram bom
+ Tuyén Hoang Sa
4 Luu vuc tram | + Tuyén Chuong Duong 6 tram bom nudc
xtr Iy nuée thai | + Tuyén ven bién thai
Ngii Hanh Son | + Tuyén Lé Vin Hién
5 Luu vuc tram | + Tuyén Thing Long, phia tdy cau | 5 tram bom nudc
xtr Iy nuéc thai | Nguyén Tri Phuong thai
Hoa Xuan + Tuyén Thing Long, phia déng
cau Nguyén Tri Phuong
+ Tuyén V& Chi Cong
6 Luu vyc tram | + Tuyén ven bién duong Nguyén

xur Iy nuée thai | Tat Thanh
Lién Chiéu
1.3.4. Tinh hinh ngép lut tai thanh pho Pa Ning

Hién nay, kiém soat twong dbi tot so v6i cac do thi co quy mo twong tu. Pham vi
va muc d6 ngap ung trong d6 thi khong 16n nhd vao cong tac quan 1y, to chirc hé thong

thoat nudc va dau tu ha ting trong hon 10 nim qua.

Theo S¢ Xay dung Pa Nang, dén thang 10/2014, thanh phé con 62 diém ngap ung,
phan b tai cac quan: Hai Chau (2 diém), Thanh Khé (9 diém), Son Tra (12 diém), Ngii
Hanh Son (8 diém), Lién Chiéu (16 diém), Cam Lé (7 diém) va Hoa Vang (4 diém).

Nguyén nhan chua yéu gdom: tiét dién céng khong déng bo, cao do cong bat hop 1y,
duong cao hon nén dan cu, anh hudng cia mua va triéu cudong, hé thong thoat nudc
chua kién cd, céng cil hu hong, chua dugce bao tri kip thoi. Du khong anh huéng nghiém
trong dén doi sdng ngudi dan, ngap ting van 1a mdi lo ngai, nhat 13 tai khu vuc trung tam
va cac quan dang phat trién nhu Son Tra, Ngit Hanh Son, Cam Lé.

Viéc ngap ung cuc bd ludn xay ra néu ¢ céc tran mua 16m, va 1a mbi lo ngai dang
ké dbi voi ngudi dan, vi dién bién ngap khong xac dinh duoc nhung anh hudong dén nha
clra va cudc sdng cta ngudi dan tai khu vuc ngap. Giai phap dai han bao gdm md rong
hé théng thoat nudc va diéu chinh cao do san nén nhim han ché tinh trang triing, dac

biét tai quan Hai Chau va Thanh Khé.

Bén d6 ngap lut thanh phd Pa Nang dugc trinh bay trong hinh.
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HiNH 1. 5. BAN DO NGAP LUT THANH PHG DA NANG [2]
1.2. Giéi thiéu lwu vue Tay Bic 4
1.2.1. Pham vi Khu vwe Tay Bic

Thudc dia gidi hanh chinh c4dc quéan Lién Chiéu, mot ph'?m quan Cam L¢, Thanh Khé
va Hoa Vang gidi han béi duong Truong Chinh, song Pha Loc ¢ phia Pong, vinh Da
Niéng ¢ phia Bic va day ntii Phudc Tuong, Hai Van ¢ phia Tay, Nam. Huéng thoat nudc
chinh ctia khu vyc nay theo huéng Tay Nam — Dong Béc ra Vinh Da Ning.

Khu vyc nay ¢6 7 luu vue thoat nude gdbm: Tay Béc 1, Tay Bic 2, Tay Bic
3, Tay Bic 4, Tay Bic 5, Tay Bic 6, Tay Béc 7.
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HiNH 1. 6. PHAM VI KHU vy'c TAY BAC TREN DA NANG
1.1.3. Luu vwc thodt nwdc mwa Tay Bac 4
- Pham vi lvu vuc: Gidi han boi ntii Phude Tuong, Lac Long Quan, Ton Dtrc Thang,

Nguyén Huy Tudng, Lé Trong Tan. Dién tich luu vic 1612ha.
- Gi6i thi¢u vé luu vyc

Dic thu luu vue: Do dbc dia hinh luu vuc thoat nude Tay Bac 4 Thanh phd Pa
Néng c6 su phan bo khong dong nhat, dao dong tir 10-30%. Do doc 16n nhat tap trung
& khu vuc thuong luu, noi ¢6 dia hinh doi nui, thdp dan vé phia ha luu, noi ¢ dia hinh

dong bang.
- Hé théng thoat nuwdc trong luu vure

C6 hé thong thoat nudc mua thudc luu vuc Tay Béic 4. Nhung khong thudc hé
théng thu gom nudc thai luu vuc Tram XLNT Phu Loc, mac du tai Tay Bic 4 1a khu
vuc c6 nhirng ngudn thai dic biét dang quan tdm nhu Bii rac Khanh Son, nha may

Coca Cola va Trung tam giét mo gia stc gia cam Da Son.
- Hién trang thodt nuwdc mua va thu gom nuéc thai khi c6 muwa 1én:

Theo bao céo ciia Cong ty TNHH MTV Cép thoat nude va Xir Iy nudc thai Da
Ne:mg, Nam 2022, tai luu vuc thoat nude Tay Bic 4 Pa Ngmg da xay ra 10 dot mua 16n,
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gy ngap Gng cuc bd tai mot s khu vure, v6i dién tich ngp trung binh khoang 50 ha,
muc do ngap trung binh tir 10-30 cm, cé noi ngap sau hon 50 cm.

Niam 2023, tinh dén ngay 18/10/2023, di xay ra 5 dot mwa 16n, gdy ngap ung cuc
bo tai mot sd khu vue, voi dién tich ngap trung binh khoang 40 ha, mtrc d§ ngép trung

binh tir 10-20 cm, c6 noi ngap sau hon 30 cm.

Tiy Bic 5

Tiy Biic 4

HINH 1. 7. LUU VU'C THU GOM NUGC THAI TRAM XU LY NUGC THAI PHU LOcC [2]
1.3. Panh gi hién trang hé thong thoat nwéc mua va thu gom nuée thai cia
lwu vue Tay Bic 4

Tuyén thodt nudc va thu gom cda luru vire nay thodt nuwdce ra kénh Pa C6 qua 3
tuyén cdng chinh:
- Tuyén kénh tw nhién Cau Ba Xi ra K&nh Da Ko: Tuyén kénh hé tu nhién bat dau tu
chan ndi Phudc Twong d6 vao kénh Pa Co6. Khdu dé trung binh b=15m dén b=20m.
- Tuyén cong hdp Phudc Twdong —ho Phudc Ly: Tuyén cong hop bat dau tir chan nui
Phudc Tudng (canh trung tdm SHB) d6 ra hd Phudc ly, khdu d6 x2,5,1,5m.
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Thiét ké cdc modul sé héa cho bdan dé ngdp uing do thi luu vuee thoat nude Tay Bdic 4, Thanh Phé Ba Nang

- Tuyén h6 Phudc Ly- Da C6- HO6 Hoa Phu: La tuyén kénh hé thoat nudc tir khu vue
chan nui Phudc Tudng d6 vé hd Hoa Phu, kich thwdc mat tir b=18m dén 20m, chiéu
sau kénh khoadng 4m, chua duwoc xay dung hoan chinh, kha nang thoat cta tuyén

ké&nh van bj han ché va gay ra ngap lut.
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HiNH 1. 8. HE THONG THOAT NU'G'C MUA VA THU GOM NU'GC THAI TAY BAc 4

Trong hé théng thoat nudc luu vuc Tay Bac 4, cong trinh gom c6 cac cira xa, dap
tran,... Luc mua 16n, tiiy theo mua hodc lugng mua, nude mua va nudc thai tir cac tuyén
thu gom sé& tran ra cac hd diéu tiét va chay vé song qua cac tuyén kénh, muong hd. Vi
vay, chat luong nudc séng va cac hd diéu tiét trong luu vuc cling s& bi anh hudng boi

cac cong trinh hay ha tang k¥ thuét trong hé thong.
e Tuyén hé Phuéc Ly — Kénh Pa C6 — H6 Hoa Phu

Nudc mua tir mai nha ho dan Phudc Ly va 1& duong duge chay vao tuyén cong thoat
nudc chung, hé théng st dung giéng tach — cong bao dé phan tach nudc sau d6 thai ra
hd Phuée Ly nude mua s& chay vé kénh Da Co ra hd Hoa Pha. Hé thong ho c6 vai tro
tich cuc trong viéc diéu tiét luu luong nudc mua, giam tai cho mang ludi thoat nude.

Cong tac quan 1y van hanh, dau tu xay dung cai tao chua dugc quan tam ding mrc,
cac miéng thu nude hién nay thuong bi vui 1ap boi dat cat, rac rén...

Mat do céng khong déng déu & cac khu vuc khac nhau cta luu vue, nhiéu khu vuc
cua thanh phé khu vuc chan nti Phude Tuong hién c6 mat do céng rat it vi vay kho
tranh duoc ngap lut cuc bo nhiéu nhit & khu vuc duong Hoang Van Thai va Hoang Minh
Thao.
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HIiNH 1. 9. TUYEN KENH TRUOC HO HOA HIiNH 1. 10. TUYEN KENH
PHU TRUOC HO PHUOC LY

e Tuyén Khe ty nhién - kénh Pa Cé

Do d6 dbc dia hinh tir nui Phude Tuong xuéng vinh bién thdp dan nudc mua tu lai
cac ranh ho tao thanh khe chay ra kénh Pa Co

Nudce tir chan nai Phudc Tuong khi mua 16n da phan d6 vé Khe Ty nhién cung voi
nudce thai cuia khu dan cu xung quanh do, lugng mua 16n dién rong dong thoi triéu cuong

thi tinh trang xay ra 1t lut 1a rit cao.

Khe chua duge khai thong mot sb chd con bi tic nghén do cdy ngi lam cho thoat

nude con han ché ngép ing nhidu noi nhu duong Me Sudt va Pudng Pa Son 2.

Ngoai ra nguon dic biét gdy 6 nhiém chinh 13 bai rac Khanh Son dén nay da chat
thanh nui, h¢ thong nudc ri rac sau khi xtr Iy dugc do vé khe can ra kénh Pa Co6 cung
véi nude thai trung tAm ché bién gia stic gia cam nude sau khi xir Iy van c¢6 tinh trang 6

nhiém ndng cd mui sui bot khi.

QUAN LIEN
CHIEU

HINH 1. 11. HIEN TRANG CAC TUYEN KENH TU NHIEN
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1.4. Quy trinh van hanh, quin 1y cac cong trinh ha tang k§ thuit bio vé moi
truong luu vire Tay Bic 4
1.4.1. Hién trang

Céc cong trinh ha tang k¥ thuat bao vé méi trudng tai luu vuc Tay Bic 4 hién do
Cong ty Thoat nudc va Xir Iy nude thai Pa Nang phdi hop véi chinh quyén dia phuong
quan 1y. Nhin chung, cong tic van hanh va quan 1y dd duoc thuc hién twong dbi hiéu
qua, gop phan quan trong vao viéc bao vé méi trudng, dam bao strc khoe cong dong va
thuc day phat trién bén viing trong khu vuec.

Trach nhi€ém quan 1y cac tuyén cong dugc phan chia nhu sau:

- Cdngty Thodt nwdc va X ly nudc thai Thanh phé Ba Nang: Quan ly va van hanh
cac tuyé&n cong cap 1, cap 2. Tién hanh 18y mau va phan tich chat lvgng nudc dinh
ky hang thang tai vi tri Cau Pa Cb.
- Chinh quyén dia phwong: Quan ly va van hanh céac tuyén céng cap 3. Ldy mau
dinh ky d€ phan tich chat lvgng nwdc mat tai cdc hoé trong lwu vuec.

1.4.2. Nhitng vin dé ton tai
Mic du cong tac quan 1y va van hanh da dat dugc nhitng két qua nhat dinh, van con

tdn tai mot sé han ché can khic phuc:

— Ngubn lyc han ché: Nhan lyc, trang thiét bi va kinh phi cho viéc van hanh, bao tri
cac cdng trinh ha tang k§ thuat BVMT chwa ddp (rng dd nhu cau thyc té.

— Chua chu trong dao tao: Céng tac dao tao, tdp hudn cho ddi ngli quan ly va van
hanh chuwa dugc trién khai ddng bd va hiéu qua.

— X4 thai trdi phép: Tinh trang xa rac, nwdc thai chuwa qua x&r ly vao cac hé théng ha
tang k¥ thuat van con xay ra, gay anh hwdng dén chat lvong méi truong nwdc.

e Pic thu cda lwu vee Tay Bac 4:
~  Tong dién tich luu vuc: 1.612 ha.
— Tan suat kiém tra van hanh ctia Cong ty Thoat nudc: 2 thang/lan.

e Nhirng ton tai cu thé trong khu vuec:
— Ngap ung cuc bd van xay ra tai cac khu vuee triing thap.
— Chat lvgng nwdc mat tai cac khe, séng va ho trong luu viee chwa dam bao cac

tiéu chuan méi trudng.
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— Viéc phan chia trach nhiém gitta chinh quyén dia phuong va Céng ty Thoat nudc
& XLNT Da Nang trong quan ly van hanh van con chua ré rang, dan dén mot s6

khé khan trong phéi hop thuc hién.

Nhirng van dé trén dat ra yéu cau cap thi€t vé viéc nang cao hi¢u qua quan ly, dau tu
b6 sung nguodn luc va hoan thién co ché phoi hgp gifra cac bén lién quan nhdm bao vé

moi truong luu vue Tay Bic 4 mot cach bén vimg.

1.5. Cac van dé cu thé lién quan dén hé thong thoat nwéc mwa va tinh trang
ngap ung d6 thi tai khu vure Tay Bic 4
1.5.1. Ngdp ting cuc bé tai cdc khu vuc triing thip

Hién tuong ngap Gng cuc bo van xay ra do hé théng thoat nudc chua dap tmg day du
nhu cau thuc té. Pic biét, cac khu vyc triing thap thudng xuyén bi ngap nudc trong mua
mua 16n, anh huong dén doi sdng va giao thong ciia nguodi dan. Mot sé nguyén nhan
chinh bao gdm:

—  Hé théng cdng thoat nude chua duoc nang cip dong bo, giy ach tic dong chay.

~  Luu lugng nudc mua 16n vugt qué kha nang thoat nude cua h¢ thong, viée nao vét

cong thoat nudc chua duge thuong xuyén.

— Tinh trang xay dung nha ¢ trén dat nong nghiép, nhat 1a & khu vuc quy hoach ga

duong sat cii.!

HiNH 1. 12. MUA LON KHIEN BUONG ME SUGT TIEP TUC BI NGAP SAU (NGUON: BAO THANH NIEN?)

! https://nld.com.vn/da-nang-neu-giai-phap-chong-ngap-cho-ron-lu-me-suot-196231206141220756.htm

2 https://thanhnien.vn/da-nang-duong-me-suot-lai-ngap-sau-nguoi-dan-chay-lut-trong-dem-
185231108012705753.htm
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Céc diém khao sat thuc té cho thay mot sb khu vuc c6 tinh trang ngp Ging nghiém
trong, dic biét 13 tai cac tuyén dudng giao thong va khu dan cu thap triing. Nhing tuyén
duong dé xuat hién tinh trang ngap Gng cuc bo nhu Me Sudt va Puong Da Son 2.

Dé danh gia khach quan va tim hiéu cu thé vé tinh hinh ngap tng tai luu vuc Tay
Bic 4, da thuc hién khéo sat nguoi dan tai vung "rén 11" Me Sudt vé luong mua trung
binh trong cac dot mua 16n tai cdc nam, nguyén nhan chinh gay ra ngap ung cuc bdg.

BANG 1. 3. LUGNG MUA TRUNG BINH TRONG CAC BQT (MM)

T1012022 | V& dé Ngéap 16n
pho bién tir 200 dén 400mm, c6 | Muc nudc ngap tir 0.8m dén
T10/2023
noi trén 500mm 2,2m
112023 Tong luong mua pho bién tir 20 - | Muyc nudc ngap sau khoang
T

40 mm, c6 noi trén 70 mm 0,5-Im

phé bién 14 100-250mm, c6 noi R
T11/2024 A 2-3h s€ ngdp tam 0,5m
trén 350mm

O ©

HinH 1. 13. MOT SO V| TRi KHAO SAT NGAP UNG TAI PUONG ME SUOGT

BANG 1. 4. DO SAU NGAP TRUNG BINH DU'Q)C KHAO SAT TAI CAC BIEM NGAP UNG THUONG XUYEN TRONG CAC POT MUA
LON (m)
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Vitri | Kinh do (X) Vido (Y) T10/2022 T10/2023 T11/2023 5/11/2024
D1-01 108.157125 16.061261 | 1,5-2 >=0,5 0-0,2 0
D1-02 108.157197 16.060806 | 1,5-2 >=0,5 0-0,2 0
D1-03 108.157315 16.060433 | 1,5-2 >=0,5 0-0,5 0
D1-04 108.157026 16.060121 | 1,6-2 >=0,5 0,5-0,7 0
D1-05 108.157315 16.060433 | 1,5-2 >=0,5 0,5-0,7 0
D1-06 108.157233 16.059244 | 1,8-2 >=0,5 0,5-0,7 0
D1-07 108.157233 16.059244 | 1,5-2 >=0,5 >0,5 0
DI1-08 108.156631 16.057213 | 1,5-2 >=0,5 >0,5 0
D1-09 108.156413 16.055173 | 1,5-2 >=0,5 >0,5 0
DI1-10 108.156308 16.053978 | 1,5-2 >=0,5 >0,5 >1
D2-01 108.155748 16.059923 | 4-5 1.6-2 0,5-1 >1
D2-02 108.156488 16.059492 | 3-4 1.6-2 0,5-1 >1
D2-03 108.156093 16.059626 | 3-4 1.6-2 0,5-1 >1
D2-04 108.155876 16.059828 | 3-4 1.6-2 0,5-1 >1
D2-05 108.156033 16.060248 | 3-4 1.6-2,2 0,5-1 >0,5
D2-06 108.157475 16.059075 | 3,5-4,2 1-2 0,5-1 >0,5
D2-07 108.159157 16.058371 | 3,5-4 1-2 0,5-1 >1
D2-08 108.158111 16.058783 | 2-3 1-2 0,5-1 >1
D2-09 108.157748 16.056530 | 2-3 1-2 0,5-1 >1
D2-10 108.157892 16.057290 | 2-3 1-2 0,5-1 >1
D2-11 108.156393 16.057047 | 2-3 1-2 0,5-1 >0,5

Trong nam 2022 - 2023, khu vuc Me Sudt lién tuc xay ra ngap mdi khi mua 16n. Tran mua lich st thang

10/2022 gay nhiéu thiét hai vé tai san, c6 nguoi tir vong do bi nuée 1i cudn tréi tai khu vuce nay. Tuy dd phé duyét

chu trrong nang cip hé théng thoat nude nhung thang 11 gan day van c6 hién tuong ngp ung cuc bo.

1.5.2. Bit cdp quy hoach va thodt nwéc trong khu vue

Cong tac quan 1y ho khau va quy hoach khu vuc Tay Bic 4 con nhidu bat cap, gay anh hudong 16n dén hé

thdng thoat nude va tinh trang ngdp ung. Dic biét, vang "rén 18" Me Sudt (phuong Hoa Khanh Nam, quéan Lién

Chiéu) 1a diém nong thuong xuyén bi ngap trong cac tran mua 16n. C6 nhitng nguyén nhan dang luu y sau day:

huwdng thoat hop ly, gdy anh huwdng nghiém trong dén doi séng nguwdi dan.

Sinh vién thuc hién: Tan Pham Thanh Nhan

Hudng dan: TS. Tran Ha Quan

Hé théng thodat nudc chua ddp (ng nhu ciu, dac biét & cac khu vyce triing thap. Nwéc mua khéng céd

Viéc quy hoach khu dan cu chua déng bd vdi ha ting thodt nudc cang lam tram trong thém van dé.
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Nhiam cai thién tinh trang nay, ngay 30/10/2024, Hoi dong Nhan dan TP Da Ning di thong qua dy 4n dau
tu tuyén cong thoat nude tir kénh Phu Loc ra dudng Nguyén Tat Thanh (Phung Hung). Dy an thuéc nhom B, sir
dung vbn ngan sach thanh phd, trién khai tir nam 2024 dén 2027, do Ban quan Iy cac du an phat trién ha ting Khu
cong nghiép va Cong nghé cao Pa Ning lam chu dau tw. Muyc tiéu 1a giam tai luu lugng nude cho kénh Phi Loc,
han ché tinh trang ngdp Ung tai cic quan Thanh Khé va Lién Chiéu, dong thoi cai thién canh quan d6 thi va moi

truong, nang cao kha ning tiéu thoat nude ra vinh Da Ning.?

3 https://vtv.vn/xa-hoi/da-nang-chi-145-ty-dong-chong-ngap-vung-ron-1u-20241031064619304.htm

Sinh vién thuc hién: Tan Pham Thanh Nhan Huéng dan: TS. Tran Ha Quén 23
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CHUONG 2: XAY DUNG CO SO DU LIEU SO HOA
CHO HE THONG THOAT NUOC VA TINH TRANG NGAP UNG TAI
LUU VUC TAY BAC 4

2.1.Xay dwng khung co s& dit liéu thoat nwéd’c mwa va tinh trang ngap ung
2.1.1. Muc dich

Muc dich chinh cua viée xay dung khung co s dit liéu (CSDL) ha tang k¥ thuat bao
vé mdi truong ciia luu vue Tay Bac 4 nham nang cao hiéu qua quan 1y hé thong thoat
nudc va tinh trang ngdp Gng tai luu vuc. Cu thé, hé thdng nay gitp:

— Cap nhat va theo ddi chinh xac hién trang ha tang ky thuat, tinh trang thoat nuwdc
va cac diém ngép ung.

— HO tro cong tac quy hoach va cai thién ha tang d6 thi, ddm bdo kha nang tiéu thoat
nudc hiéu qua.

— Du bdo va phong chéng ngép ung, thdng qua tich hop di liéu thoi tiét.

— T&i wu hda céng tdc quan ly va bao tri hé théng thoat nwdc, gidm chi phi van hanh
va nang cao tudi tho cong trinh.

bé xay dung khung CSDL, can thu thap va td chure dit liéu vé hé théng thoat nudc,

cac cong trinh lién quan nhu ho, kénh, muong cung véi thong tin vé luong mua va tinh
trang ngdp ung. Dt liéu nay phai duoc sip xép theo cdu triic khoa hoc dé dam bao tinh
nhit quan va dé dang truy xuat. Dong thoi, can lya chon nén tang phu hop (phan mém
va cong cu hd trg) dé phat trién CSDL, gitp t6i wu hoa viée luu trir, quan Iy va phan
tich dit liéu phuc vu cong tac quy hoach va van hanh hé thng thoat nuée.

2.1.2. Xdy dwng khung co’ s& dir liéu thodt nwé'c muwa va tinh trang ngdp ung

Viéc xay dung co s& dit liéu sb hoa vé hé thong thoat nudc va tinh trang ngip ung
tai luu vy Tay Bac 4 1a mot budc quan trong trong cong tac quan 1y ha ting k¥ thuat

do thi. Co so dir li¢u nay bao gém:

Sinh vién thuc hién: Tan Pham Thanh Nhan Huéng dan: TS. Tran Ha Quén 24
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Dir liéu vé tinh
trang ngép ung

+Chi tiét c4c tuyén ’Gh} nl}én cac diém
cbng, kénh muong ngap tng cuc bo
* Vi tri cac hd didu *Tan suat va mirc
tiét L d6 anh huong
Bén do6 s6 hoa hé
thong thoat nudc

«Thong sb k¥ thuat

*Thoi gian xay
dung

*Tinh trang hién tai

Cong trinh ha
tang ky thuat

Tich hgp dit ligu
thoi tiét
*H) trg phan tich
nguyén nhan
*Du bao nguy co
ngap ung

Co s6 dir liéu nay gitp cic co quan quan 1y dé dang theo ddi, danh gia va 1ap ké

hoach nang cap hé théng thoat nudc mot cach hidu qua.

Qua trinh xay dung khung co sé dir liu thodt nuwdc mua va tinh trang ngép ung cua

luu vuc Tay Bac 4 bao gom céc budc chinh sau:

Buéc 1. Thu thap dir liéu diu vao

— D lidu vé cong trinh ha tang kj thuat bdo vé mdi trwdng, bao gdm: céng thoat

nwdc, kénh muong, hé diéu tiét. Cac dir liéu nay dwoc xac dinh theo Phu luc V,

Thong tu 02/2022 cta B Tai nguyén va Maoi treong.

— D liéu vé lwvgng mua, bao géom: lwvgng mua dy dodn, lwong mua thuc té va két

qua khao sat xac dinh cdac vi tri ngap ung thuong xuyén.

Budéc 2. H¢ thong héa va phan nhém dir li¢u

Tir cac dit liéu da thu thap, tién hanh phan nhom theo ting loai dbi twong riéng biét.

Xéc dinh thanh phan dit liéu va cac méi lién két gitra chung. Xay dung khung co so dit

liéu véi 3 cap do:

Modul co ban (Chita théng tin dit liéu nén tang) = Hé thong phan cap dit liéu (Xdc

dinh quan hé giita cdc div liéu theo cdu triic c6 t6 chirc) > Lién két dit liéu (Xdy dung

moi quan hé giita cac nhom dir liéu riéng biét).

Sinh vién thuc hién: Tan Pham Thanh Nhan

Hudng dan: TS. Tran Ha Quéan
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v

Luu vye thoat nudre mua —i = 1EU KNl
Nhom di liéu , " . o Tidus K
—s P origy | »  Luu vue thoat nuee thal —= Tieu khu

Iwu vire %
. Céc ho digu hoa va kénh _ —Vitri
thoat nwée chinh oH {
. Quy hoach sir dung dat tai __—=Ranh giol
luu vire >

: : . Vitri, chieéu dal
L+ Tuyén thoat nuécmua —f @ IEY

.

cq sa po " Tuyén thodt nudre thai ~\V) trl, chiéu dal
SEUNSAE = | nematen -
' —= ha tang ky thuat i —eTén, vitr
BVMT - Giéng tham +
. Giénglachdeng —J - em Wl
. Tram bom ~Tén, vt
. . Tén, vitr
» Tram khi tuong thiy van
Nhom dir liéu — Kha Vire dir b
Irgng mwa »  Lugng mua dy doan A b
D& iéu khong gian

P —=Vitn do dat
-+  Lugng mua thuc té BN

HiNH 2. 1. KHUNG CSDL NGAP UNG DO TH| THEO DANG PHAN CAP

Hé théng CSDL dugc t6 chtrc theo cau triic chit ché, phan anh méi lién hé gifra cac
thanh phan dit liéu, gitp toi vu héa qué trinh thu thap, luu trit va phan tich thong tin.
Buwéc 3. Lwa chon cong nghé va phin mém trién khai

Pé dam bao co sé dit lidu c6 tinh truc quan va dé dang truy xuét, viéc lya chon phén
ctng, phan mém phu hop 1a rit quan trong. Cac phan mém chinh duogc st dung bao
gom:

—  Microsoft Excel: HO tro lwu tri¥, t6 chire va xt ly dit lieu bang tinh.

— QGIS: Dung dé hién thi va phan tich dit liéu khong gian trén nén tang GIS.

— Power Bl: Cong cu truc quan hoéa dit liéu, giup phan tich va trinh bay thong tin mo6t
cach dé hiéu.

Cac phﬁn mém nay dam bao qua trinh khoi tao, doc, cap nhat va xda dir liéu duogc
thue hién hiéu qua. Pic biét, cac d6i twong dir liéu c6 thudc tinh khong gian s& duoc
hién thi trén nén GIS dé thé hién rd rang vi tri va vai tro cua chung ddi voi hé théng ha
tang k¥ thuat trong khu vuc.
2.2.Xay dwng co s& dir liéu

Quy trinh xdy dung co s& dir liéu bao gdm:

1. Thu thap, phan tich va danh gia dir liéu: Bao g@)m dr li¢u luong mua, hé théng thoat

nudce va cac van ban quy pham vé phan loai dir li¢u.

Sinh vién thuc hién: Tan Pham Thanh Nhan Huéng dan: TS. Tran Ha Quén 26
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Nhom ha téng k¥ thuat bdo v€ moi truong: s6 hoa cac dit liéu tur file auto CAD cua
cong ty Thoat nudc va xi Iy nudc thai theo khung CSDL.

Chy e s e Wiy s T Wi .
BIEU CHINH QUY HOAGH CHUNG THANH PHO DA NANG DEN NAM 2030, TAM NHIN DEN NAM 2048 \,?P‘
BAN DO HIEN TRANG THOAT NU'OC THAI, CHAT THAI RAN VA NGHIA TRANG
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HiNH 2. 2. CAC TAI LIEU VE QUY HOACH THOAT NUGC DA NANG

HiNH 2. 3. BAN VE KY THUAT VE MANG LUGI THOAT NUGC DA NANG [2]

Dir liéu vé luong mua, bao gom: lwong mua du doan, luong mua thuc té va két
qua khéo sat xac dinh cac vi tri ngép tng thudong xuyén.
Sinh vién thuc hién: Tan Pham Thanh Nhan Huéng dan: TS. Tran Ha Quén 27
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HiNH 2. 4. BIEU PO LUQONG MA VA TGC DO GIO, CAC BIEU PO LWQONG MU'A DY BAO THEO NGAY

2. So hoa dir lidu (Digitization): Chuyén d6i dit liéu tir dang vat 1y sang dang sb theo

cac khung co so dit liéu da thiét 1ap.

3. Tich hop va sb hoa quy trinh tinh toan (Digitalization): Ap dung cac cong cu tinh
toan nham ty dong hoa quy trinh xir 1y dit lidu.

4. Ung dung ban d6 s6: Nhiam t6i wu hoa qua trinh hién thi co s¢ dit liéu trén hé thong
GIS.CAu trac chinh cua co sé dit litu duoc xé4c dinh theo cac khung co s¢ dir li¢u
v6i mirc d6 vu tién giam dan.

Dit liéu sau khi s6 hoa co6 thé dé dang truy xuat duéi nhiéu dinh dang phu hop véi
cac muc dich st dung khac nhau, bao gém: Dit liéu ban dd: .shp, .kml, .kmz; T¢p ban

dd truc quan: .jpeg, .png, .pdf: Dit liéu bang tinh: xIsx

2.3. Thu thap, chuan héa va sé héa dir liéu hé théng thoat nwéc va ngap ling dé

thij bang cac cong cu GIS va vién tham

Cong cu GIS (Hé théng thong tin dia 1y) duoc sir dung nham chuan hoa dinh dang
va cau tric dit liéu khong gian, cho phép quan Iy dong bd va hiéu qua cac 16p théng tin
nhu tuyén cng thoat nude, diém xa thai, khu vire thudng xuyén ngap tng va cao do dia
hinh. Bén canh d6, anh vién tham cung céc tng dung quy hoach st dung dét cua thanh
phé gitp cap nhat hién trang sir dung dat, hd tro xac dinh nhanh cac khu vuc c6 nguy co

ngap cao.

Sinh vién thuc hién: Tan Pham Thanh Nhan Huéng dan: TS. Tran Ha Quén 28
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HINH 2. 5. DU LIEU DIA HINH TU ANH VE TINH

1. Xdy dung cau tric dir lidu theo so do co sé dit lidu

CAu trac dit liéu nén duogc phat trién tir so dd "Co s dir liéu ngdp ung d6 thi", bao
gdm ba nhom chinh:

—  Nhom dit liéu luu vuc: gdm thong tin vé luu vuce thoat nude, kénh muong, quy
hoach str dung dat, diéu kién dia hinh — dia mao,... gitp xac dinh hudéng dong
chay va vung tap trung nudc.

— Nhoém dir liéu ha ting k¥ thuat bao vé méi truong: gom giéng tham, giéng tach
dong, tram bom, hé théng céng, tram khi tuong,... cung cép dir liéu vé nang luc
thoat nudc va trang thai van hanh ha téng.

—  Nhom dit liéu luong mua: bao gdm tram do mua thuc té va ving du bao mua tir

mo hinh, gitip tich hop cac yéu t6 tac dong téi ngap ung.

Sinh vién thuc hién: Tan Pham Thanh Nhan Hudng dan: TS. Tran Ha Quén 29
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MBbi 16p dit liéu duoc chuan hoa theo dinh dang GIS (shapefile hodc GeoPackage),
gdm thong tin hinh hoc (geometry) va thong tin thudc tinh (attribute table) dé dam bao

tinh twong tac va truy van da chiéu.

2. Bién tdp va hién thi dir liéu trén OGIS

Céc 16p dit liéu duge nap vao phan mém QGIS, dugc phan loai rd rang theo ting

nhom chu dé (theme), dugc chuan héa vé h¢ toa do, bi€u dién mau sac va bi€u tuong

thdng nhat dé dam bao dé hiéu va tryc quan cho ngudi sir dung.

Thong tin hién thi bao gom:

— Dt liéu khdng gian: ban d6 céc tram, tuyén céng, lwu vuec, dia hinh;

O Diem cat

S Vi tri ldy méu

QO Vi tri khdo sdt

. Nguon thai

A nguon thai vao

I Cira xé (khéo sét)

1 Cita xé (ngudn hién trang)

|1| Ksat d6 sau ngdp MSuot
ﬂﬂ QH Xay dung
|:] Pét cong trinh dau méi ha téng ky thudt
. Bét céng nghiép
. Bét lam nghiép, néng nghiép, déi nii, mdt nuéc
[ ] pét & hén hop
. Ddt an ninh
[[] pét cay xanh dé thi
B o6t g6 nai
B o6t ton gido, di tich
[ pét don vi &
B pét Trueng THCS, TH, MN
[ ] pét kho tang
|:] Bt céng céng don vi &
|:| Bt cdy xanh cach ly
. Pét trung tam y t&
. Bt céng trinh céng céng
M ot ¢ lien k&

QS ISHS] SIS IS IS IS IS ISHIS IS IS IS S

HINH 2. 6. CAc LOP DU LIEU KHONG GIAN DU'QC SU DUNG

s <<\ 'a8

4dS3< < <

v

Ha ting ki thudt thu gom thodt nudc
= Rinh thu gom
w—COng thodt nuor (ngudn Hign trang)
Cong thoat nuoc cap 2
Cang hop 1 ngan cdp 2
Céng hép 2 ngdn
Céng hop thodt nude clp 3
Cong tron thodt nude cdp 3
E4a hinh tu nhién
¥ sub-group?
2 Da Nong DEM
" Tuyén kénh tu nhien TB
- Dong nudc ty nhién T8
[:J Mo dicu tier T8
. Kénh ho T8
W pang mire
¥ Bl phdn Hanh chinh
= Phom vi TB3
V| == Phom vi T84
. Cau
. Mat duong
D Mp atphan
_J Mp bé tong
KDC TB4
KDC TB3vod
® Bénh vién
N Dia hinh thifc 16 tif vé tinh
v Vector 2017

v Vector 2022

— D liéu phi khéng gian: cac trudng théng tin nhu loai céng, chiéu dai, vj tri,

ban vé ky thuat, lwvgng mua thyc té va dy béo, ...

Sinh vién thuc hién: Tan Pham Thanh Nhan

Huéng dan: TS. Tran Ha Quan

30



Thiét ké cdc modul sé héa cho bdan dé ngdp uing do thi luu vuee thoat nude Tay Bdic 4, Thanh Phé Ba Nang

LD H-B-B-5- OB “i='c

5 |

~ = .
S NE e AGGR ~THS E ®
:':‘ I’:‘_] 0 Vo < s 00 — Featires Toeat 21, Sitevear 71, Sedecteat 0 (a x
X ._"A " TES ’ R = x
n Vine a1 04 vinm 1102002 1oyaad T a1/
- 1 128 [
2ot 103 15715 OSE0EGTT 152 «0% Q2
108 15751% De0AI1 152 13 143 L
' . TN 108 157005% 1050013074 162 03 n3ar
157315,
6 Ovte 104157255 EL0ME 182 Qs asof v
103 15723 \2sGA 152

' 8 0ie 103 1566312 2057213 152 «05 05 0
3 02 1584720

LR ST 108 158303 1BIINTTRR 135 ns 0y |
1 1 1 3155748 4 1 \ revr
1 12 0.0 04 1584880 6 051 1
3 03 1560500 = 135-1
‘ & D208 108 1556763 3 051 1

v 108 158058 t 051

" 16 Q200 108 157458 IO 1342 1 ns1
v 17 Q40 1331591574 LSRG 154

18 0208 104 1581 WL58TES 2.3 *a 051 1

Conivale 1Sa531e s serr (W) Sol il v [ Mapele (0% S N 00 T SR Pgsus @

HiNH 2. 7. DU LIEU PHI KHONG GIAN

Cu thé nhitng dit liéu sau khi thu thap dugc xir Iy thong qua cac budc: hiéu chinh,
chuyén doi hé toa do, bién tap 16p thong tin va tich hop vao hé théng co s dir liéu khong
gian. Cac 16p dir liéu trong tdm dugc x4y dung bao gom:

- Lop tuyén cong va giéng thu nudc mua, nudc thai;

Ha 13ng ky thudt thu gom thoat nudc
== Ranh thu gom
— Céng thost nudc (ngudn Hién trang)
Céng thodt nudc cap 2
Cong hép 1 ngdn cip 2
Cong hép 2 ngdn
Céng hop thoat nudc cip 3
Cong tron thodt nuéc cap 3
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Hinh 2. 8. Ha tang k¥ thuét thu gom thoat nuéc khu vuc Tay Bic 4

~  Lép diém ngap ung da duoc ghi nhan trong cdc nim gan day;
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HiNH 2. 9. CAC PIEM KHAO SAT NGAP UNG TREN PUONG ME SUGT TRONG CAC BOT MUA

—  Lép mé hinh dia hinh sé6 (DEM) phuc vu phén tich dong chdy mt;

S0

HiNH 2. 10. LGP MO HINH DIA HINH s6 (DEM) VA PONG MUC TAI LUU Ve TAY BAc 4

— L&p phan vung chtrc nang doé thi, mat do xay dung va st dung dat.
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HINH 2. 11. DU LIEU QUY HOACH SU’ DUNG DAT TU' ’'NG DUNG CUA THANH PHO

Thong qua qua trinh s6 hoa nay, hé théng co s& dit liéu tao nén tang vimg chic dé
xdy dung cac mo hinh mé phong ngap tng, gbp phan truc quan hoa hién trang va nang
cao nang luc phan tich — hd tro ra quyét dinh trong cong tac quan 1y moi truong do thi
va ha tang k¥ thuat. Chi tiét ma ky hiéu loai dat, ma ky hiéu ddi twong str dung dat, ma

ky hiéu d6i twong duoc giao quan ly dit xem tai phu luc 1.
2.4. Xac dinh n6i dung va phwong phap danh gia mirc do ngap ung do thi tai lwu vuc
thoat nwéc Tay Bac 4

2.4.1. Néidung

Pé xac dinh mirc d6 va nguy co ngap ung do thi tai luu vuc Tay Bic 4, cac ndi dung
danh gia trong tim bao gom:

1. Kha nang tiéu thoat nuwoc cua hé thé'ng thoat nwoc hién tai

Khao sat danh gia hién trang thoat nudc cuia cac tuyén cong va cac ha ting lién quan,
cin cir vao thiét ké va hién trang van hanh. Xac dinh diém ngép, tic nghén dong chay,
khu vuc triing dé & dong.

2. Anh huéng ciia bién doi khi hdu dén khd ndng chiu tdi ciia hé thong thodt mede

Str dung dir liéu du bao khi hau (dya trén cdc mo hinh khi hau khu vuc hoac toan
cau) dé so sanh khong gian — thoi gian véi lugng mua do duogc tir cac tram quan tric.

Viéc tinh toan ty 1¢ khép ding giita dy bao va thyc té gitp lam r6 mic do phu hop cta
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cac kich ban mua cuc doan dang dugc str dung trong quy hoach va thiét ké hé théng
thoat nudc.

Danh gia kha ning "chiu tai" cta hé thdng hién hanh khi d6i mit véi cac kich ban
mua moi — lam rd nguy co qua tai cuc bg hodc toan luu vuec.

3. Téc dong ciia quy hoach dé thi va sir dung dat dén tinh trang ngdp ving:

Phéan tich anh huong cua qua trinh d6 thi héa nhu tang mat dé xay dung, bé tong
hoa bé mit, va su suy giam dién tich dat c6 kha ning thdm nudc (dit ciy xanh, dat
tréng...) dén luu lugng dong chay mat.

Tich hop dit liéu quy hoach st dung dat (hién trang va dinh hudng tuong lai) véi
Mo hinh s d6 cao (DEM) vao phan mém GIS dé phan tich cac yéu té dia hinh, huéng
déc, ving triing thap.

Trén co s& d6, md phong pham vi va murc do ngap tng bang cac mé hinh mé phong
thity vin va mo hinh noi suy (interpolation), phuc vu danh gia téng thé vé rai ro ngap
tai tirng tiéu luu vuec.

2.4.2. Phwong phap

Pé dam bao danh gia toan dién va khach quan, nghién ctru két hop nhiéu phuong
phap tir truyén thong dén hién dai:

- Khdo sat thuc dia va thu thap dit liéu hién trang: Diéu tra cdc tuyén thoat nuwdc,
cdng trinh kiém sodt ngap, khu vire ngap dién hinh; Ghi nhan di liéu vi tri, d6 sdu ngap,
thoi gian rat nwdc sau mua lén, hinh anh hién trang...

- Ung dung céng nghé GIS va mo hinh thay van sé: Tich hop dit liéu vao hé thong GIS
dé phan tich khong gian va xay dung ban d6 s6 phuc vu danh gia rdi ro ngap. S dung
phan mém QGIS két hop cac plugin nhu QGIS2web (xudt ban ban d6 1én nén web),
QGIS2threejs (mé hinh 3D dia hinh va ngap ung) dé trinh bay két qud phan tich dudi
dang truc quan, dé truy cap va khong can twong tac phirc tap.

- Noi suy va md phong vét It bang TIN [5] (Triangulated Irregular Network
Interpolation): TIN Ia phwong phap ndi suy dia hinh bang cach chia vung nghién ctru
thanh cac tam gidc bat quy tac tir cac diém khao sat cé toa do va cao do xac dinh. St
dung cdc mé hinh DEM chat lvong cao dé m6 phdng dia hinh va dong chay két hop dir
liu ngép khdo sat thyc dia
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+ Phuong phap nay phu hgp dé mé phéng chi tiét cac dac trung dia hinh nhu

swon déc, vung triing, tir d6 xac dinh hwdng dong chay, téc do tap trung dong

nudc va vung dé bj ngap.

+ Két hop TIN vdi dit liéu luong mua thyc té va du bao dé mo phong phan bd do

sau ngap, pham vi ngap, phuc vu cong tac canh bao va quy hoach thoat nudc.

e Cosoditliéu DEM sir dung trong mo hinh héa

Mo hinh dia hinh s6 (DEM — Digital Elevation Model) 13 nén tang quan trong dé

mo phong dong chay bé mat, vung triing va vét 1ii. Nghién ctru str dung mot s mo hinh

DEM sau dé so sanh va lya chon dit liéu phu hop nhat:

BANG 2. 1. DAC PIEM VA 'NG DUNG CHiNH CUA MOT S8 MO HiNH DEM

DEM [17]

A e ten X Do phan giai . ,
Tén dir liéu Nguon . Ung dung chinh
khong gian
~90 m (3 arc- |Quy hoach, nghién ctu dia
SRTM 90m [6] [7] NASA .
seconds) |hinh
SRTM 30m (SRTM1) ~30 m (1 arc- _ L
NASA M0 hinh dia hinh chi tiét hon
[7] second)
SRTM GL1 Ellipsoidal Nghién ctru GNSS, k¥ thuat
NASA/JAXA ~30 m
30m [6] [8] cao do
ALOS World 3D 30m L o .
JAXA ~30 m Dia hinh nui, rirng, xay dung
(AW3D30) [9][10]
ALOS World 3D .
L JAXA ~30 m Dung cho h¢ thong GNSS
Ellipsoidal 30m [11]
SRTMI15+ V2.1 _ ~500 m (15 |Nghién ctru dai dwong, bé mat
Scripps/NOAA o
Bathymetry [12] [13] arc-sec) |day bién
Copernicus DSM 90m M5 hinh d6 cao mat dat (co vat
ESA ~90 m .
[14] the)
Copernicus DSM 30m M6 hinh mat dat chi tiét
ESA ~30m
[15][16] (DSM)
NASADEM Global Ké thira SRTM, sira 16i, phu
NASA ~30 m

toan cau
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EU-DEM vl1.1 (EU

EU/EEA ~30m  |Quy hoach lanh th6 chau Au
DTM 30m)
GEDI L3 1km Canopy G
. NASA ~1 km Danh gia chiéu cao tan rung
Height
Mo hinh bang, nghién ctru dia
GEBCO IceTopo 500m| GEBCO ~500 m
cuc
GEBCO Sublce Topo A o s
GEBCO ~500 m  |Nghién ctru dia hinh dudi bang

500m

Trong nghién ctru nay, NASADEM Global DEM va SRTM 30m dugc uu tién st
dung nho d6 phan giai t6t va kha ning mo phong dia hinh dé thi chinh x4c.

R,
WRNASADEM 1 Arc-Secondly

HiNH 2. 12. M6 HiNH DO CAO KY THUAT S6 cO MAU cUA 2 MO HINH DEM puQc sU DUNG *

e TIN Interpolation — Mang lwdi tam gidc bat thuong

Noi suy TIN (Triangulated Irregular Network) la phuong phap tao mo hinh dia hinh

s0 dua trén viéc két noi cac diém dd cao bang cac tam gidc khong chong lan. Mot thuat

toan pho bién la tam giac hoa Delaunay, to6i vu hoa cau tric tam giac sao cho khong co

diém nao nam trong duong tron ngoai tiép ctia tam giac 1an can. Phuong phap nay phu

hop dé biéu dién chi tiét bé mit tu nhién tir dir liéu khao sat phan tan. Tuy nhién, nhuoc

diém 1a bé mit ndi suy thuong khong lién tuc va khé ap dung dé ngoai suy ra ngoai ving

c6 dir ligu.

4 https://blog.arabnubia.com/2020/04/updated-version-of-global-elevation-data-nasadem/
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Hinh 2. 13. Tam giac hoa Delaunay véi cac duong tron ngoai tiép xung quanh dit liéu
mau mau d6. B& mat TIN ndi suy két qua duoc tao ra tir cac diém vecto do cao duoc
hién thi & bén phai. Ngudn hinh anh: Mitas, L., Mitasova, H. (1999). [18]
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HiNH 2. 14. KET QUA NOI suY TIN DELAUNAY TU CAC BIEM MAU LUQNG MUA DU'QC THU THAP [18]

Viéc tich hgp cong nghé GIS, mé hinh DEM, phuong phdp ndi suy TIN Interpolation
va cac cong cu sd hoa 3D/web GIS khong chi nang cao d6 chinh xac ctia danh gia ma
con tao diéu kién dé trinh bay két qua mot cach than thién véi nguoi dung, d& phd cap
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cho cong chung, cac nha quy hoach va co quan quéan 1y. Piéu nay dic biét quan trong
trong bdi canh bién d6i khi hau va d6 thi hoa dién bién nhanh chéng, doi hoi cong cu hd

trg ra quyét dinh phai linh hoat va tryc quan.
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CHUONG 3: THIET KE VA HIEN THI CAC MODUL SO HOA TREN
BAN PO NGAP UNG PO THI TAI LUU VUC TAY BAC 4

3.1. Danh gia cac rng dung hién hanh lién quan dén sé héa ngip ung, hé théng
thoat nwéc mwa va thu gom nwéc thai
3.1.1. Biéu d6 Meteogram vé Loai Lwro'ng Mwa cida ECMWF

Biéu dd Meteogram vé Loai Luong Mua cia ECMWF la mét cong cu truc quan do
Trung tim Dy bao Thoi tiét Han vira Chau Au (ECMWF) cung cdp. Cong cu nay hién
thi xac suat xdy ra cac loai va cuong do lugng mua khac nhau tai mot vi tri cu thé trong
thoi gian du bao 1én dén 7 ngay.

Duya trén tap hop cac mé hinh (ensemble forecasts), giup dua ra du bao xac suat thay
vi mét gia tri c¢d dinh, tir d6 ting do tin cdy va ho tro ra quyét dinh trong diéu kién thoi
tiét khong chic chan.

Biéu d6 dugc chia theo cac moc thoi gian 3 gid (riéng ngay thit 7 14 6 gio), cho phép

nguoi ding dé dang nhan biét cac hién twong mua nhu:
— Muarao
— Tuyét
— Mua da

— Mua déng bang

m L] L} sl - B Ll ] - - = LC] = e
=1 =1 = = m (=] g - L =3
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HinH 3. 1. BIEU O LUONG MUA ECMWEF [19]

3.1.2. Ung dung do mwa tw déng Vrain phuc vu céng déng phong chéng thién tai
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Vrain (Vietnam Rainfall Information Network) 1a mt mang ludi thiét bi do mua tu
dong stir dung cam bién k¥ thuat s, co kha ning ghi nhan lugng mua lién tuc theo thoi
gian thue. Hé thong duoc két ndi qua internet va tich hop nén tang web/app giup ngudi
dung dé dang truy cap va theo ddi dit liéu tir xa.

Hé théng Vrain duoc trién khai bai Trung tim Truyén théng Tai nguyén va Moi
truong (B Tai nguyén va Mbi truong), v6i sy phdi hop cia nhiéu t6 chirc khoa hoc —

cong nghé trong va ngoai nudc.

Lsorgs mua A0 NI Gel cAC ram Ao 1 1900 01712 Sin 1510 012 =

D D e U @I o h
e wu? Qs

HiNH 3. 2. VRAIN TREN NEN TANG THIET B| DI PONG VA WEBSITE®
Dic diém tinh nang n6i bat:
— Po mua ty déng: Thiét bj hoat déng 24/7, ghi nhan lwgng mua tirc thoi va dinh ky.
— Dt liéu thoi gian thye: Cho phép truy cép truc tuyén qua nén tdng &ng dung di
déng hoac website.
— Pinh vi theo khu vic: Theo ddi lwvgng mua tai tirng x3, huyén, tinh trén ban do sé.
— Canh bdo mua I&n: Phat tin hiéu cadnh bao khi lwvgng mua vuot ngudng, hd tro
phong ngtra Il quét, sat |& dat.
— Lwu trir va truy xuat dir liéu: Phuc vu cdng tac nghién ctru, 1ap ké hoach phong

chéng thién tai.
Vi kha ning giam sat lugng mua chinh xéc, canh bao kip thoi va dé dang truy cap,

Vrain dang gop phan tich cuc vao cong cudc xay dung cong dong an toan va thich tng
v6i bién d6i khi hau.

3 https://pacnam.gov.vn/cai-dat-phan-mem-vrain-theo-doi-luong-mua-cua-cac-tram-do-mua-tu-dong/
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3.1.3. Ung dung Da Nang Smart city

Ung dung tich hop, da tién ich Danang Smart City c6 thé gitip ngudi ding truy cap
nhiéu tmg dung théng minh khac nhau dé phuc vu t6t hon va gin két cac co quan, don
vi trén dja ban thanh phd voi nguoi dan va doanh nghiép. Vi vy trong nhiing tién ich
ctia ing dung con co tich hop theo ddi lwgng mua dugc cap nhat modi ngdy ing véi cac

tram khi tuong thay van trong dia ban thanh phd.

Theo déi lugng mua Theo déi lugng mua
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HiNH 3. 3. THEO DOI LUGNG MUA TREN U'NG DUNG
Ung dung Danang Smart City tich hop cac ing dung hién ¢ phuc vu ngudi dan va

can bo, cong chirc, vién chirc va sén sang tich hop cic tmg dung méi trong tuong lai.

3.1.4. Trang web Bén d6 mwa ngdp TP. Pa Ndng

Trang web “mua ngap TP. Pa Ning” (https://rain.danang.gov.vn) 1a mot nén ting
tryc tuyén do Trung tdm Thong tin Dich vu cong Da Ning phat trién, cung cip thong
tin thoi gian thuc vé lugng mua, muc nude va cac diém ngap trén dia ban thanh phd.
Dir liéu duoc hién thi tryc quan dudi dang ban dd va biéu do, hd trg nguoi dan va co

quan quan ly trong viéc theo doi, canh bdo va img pho vdi tinh trang ngap ting do thi.
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— Giao di¢n than thién, cap nhat dit liéu mua - ngép theo thoi gian thyuc tir h¢ théng
cam bién, c6 biéu d6 phan tich va ban d6 truc tuyén dé tra ctru. Pay 13 cong cu

hiru ich cho quan ly do6 thi va nguoi dan trong mua mua bao.

~ Hién nay dit liéu tap trung cha yéu tai khu vyc trung tdm thanh phd va cac diém
c6 ha ting quan tric. Mot s6 khu vuc thudng xuyén ngap nhung chua dugc cap
nhat day du, dién hinh nhu tuyén duong Me Sudt (khu vuc t6 36, 37, 38) — noi
thudng xuyén xdy ra ngap siu nhung chua dugc thé hién rd trén ban do.

Do 4n nghién ctu vé luu vuc Tay Bic 4 vai viée xay dung co sé dir licu s6 héa, mod
phong dong chay va ban db ngap ung co6 thé dong vai trd quan trong trong viéc bo sung
dir liéu cho hé thong thanh phé. Pic biét, cic md-dun mé phong 3D, WebGIS va ban
d6 ngap theo diéu kién mua s& giup 1ap day khoang tréng dit liéu & cac khu vuc chua
dugc cap nhat nhu tuyén Me Sudt, déng thoi hd tro nang cao hi€u qua cong tac giam

sat, canh bao va ung pho ngép lut trong twong lai.
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HinH 3. 4. GIAO DIEN cUA TRANG WEB MUA NGAP cUA TP. DA NANG
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HiNH 3. 5. DU’ LIEU NGAP CUA THANH PHO BU'QC HIEN TH| DIEM VA BUONG NGAP
3.2. Xay duwng mai lién két giira cac trng dung hién hanh va hé théng co s& dir liéu
da thiét 13p
Pé tan dung t6i da nguon dit liéu va nang cao d6 chinh xac cho cic (g dung giam
sat va du bao ngap ing, d6 an tién hanh xay dung co ché lién két hai chiéu gitta hé thong
CSDL trung tam voi cac ung dung hién hanh nhu Vrain, ECMWF Meteogram, Smart
City, va hé thong WebGIS ciia thanh phd.
3.2.1. So sdnh theo tho'i gian bdng mé hinh Dashboard (Module 1 — Power Bl)

Truc quan héa va so sanh dir li€éu mua thuc té duoc thu thap tir hé théng tram Vrain
voi dit liéu du bao xac suét lwong mua cia mé hinh ECMWF theo cac mbc gi0 (Oh/12h).

Nguon dir li¢u:
Dit liéu thue té: Thu thap tur cac tram Vrain (dinh danh theo ma tram va toa do)
va luu vao bang RainData.
Dit liéu du bao: File Excel dau vao trt ECMWF dugc xir 1y, ma hoa va luu vao
ban0g ENSForecast voi cac trudng thong tin chinh: Ngay, Mirc mua, Xéc suit, Loai

du bao.

Quy trinh két néi:

DATE 232 242 2572 242 2n2 2812 13 23 A 43 5 63 73 B3 913 1043 113
ENS peecipitation >1 47 28 7 25 8 0 -] 0 0 0 ] 6 3t 15 L 12 ]
meteogramOh 0,2 13 : 9 3 ( d L : i 23 é) 3

Immvhe < )

Total 85 68 62 81 59 3 0 0 0 2 4 53 77 .48 73 87 49

ENS peeclpitation >1 48 23 10 7 0 0 0 ] e 0 0 14 8 7 20 20 3

meteogram 12h 0,2 12 = 51 e ( ¢ ‘ . 2 ( 2 1 5 i7 24
[mmvhr - %)

Total ag X 63 75 Kz 3 0 0 0 4 0 45 80 67 74 75 83

HINH 3. 6. XAC XUAT DU BAO BU'Q'C CAP NHAT SO LIEU TRONG EXCEL
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HINH 3. 7. MA HOA DU LIEU TU EXCEL VAO BANG ENSFORECAST TRONG POWER BI
Power BI Dashboard (Module 1) truy van truc ti€p bang ENSForecast va
RainData, sau d6 xtr ly, so sanh va hién thi tryc quan dang biéu do tai tung tram hodc

vung luu vuec.
Keét qua dau ra:

— Dashboard cho phép nguoi dung xem biéu dd duong thé hién su chénh léch

giita lugng mua thuc té va xac suat du bao theo ting thoi diém.

— Giup danh gia do tin ciy cua mo hinh ECMWF va hd tro hiéu chinh ngudng

canh bao.
3.2.2. So sdnh theo khéng gian qua st dung GIS va di¥ liéu tir Vrain, ECMWF

Xay dyng ban do s hoa hién trang va du bao ngap ung dé phuc vu giam sat truc
quan theo khu vuc nghién ctru, mé rong hon 1a timg khu vuc trén ban d6 thanh phd hoic

luu vuec.
Nguon dir licu:

MGdi tram dinh danh gan v6i ban ghi trong bang StationInfo chira toa d6 Kinh do —
Vi do.

BANG 1. DU LIEU VI TRi MOI TRAM KHi TUONG THUY VAN TUONG 'NG VOI1 DU LIEU VRAIN
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TT Tram do mua Kinh d¢ (X) Vido (Y)
1 |BaNa 108.061227 16.024774
2 | Chua Linh Ung 108.278061 16.101637
3 | HO6 Bong Nghé 108.072251 15.951256
4 | H6 H6 Cau 108.052710 16.005751
5 | H6 Hoa Khé - Hoa Son 108.093002 16.045014
6 | H6 Hoa Trung 108.054417 16.077629
7 | Ho Hoc Khé 108.097933 15.987923
8 | H6 Thac Gian 108.210077 16.063629
9 | H Trudc Dong 108.097891 16.014789
10 | Hoa Bic 108.050339 16.129971
11 | Hoa Hai 108.259004 16.001142
12 | Hoa Khuong 108.139790 15.961131
13 | Hoa Ninh 108.081496 16.053718
14 | Hoa Phat 108.188033 16.025893
15 | Hoa Pht Thanh 107.980504 15.955978
16 | Hoa Phudc 108.215175 15.958876
17 | Hoa Quy 108.241760 15.989238
18 | Hoa Son 108.106728 16.068672
19 | Hoa Xuan 108.211386 15.995543
20 | Kénh Nguyén Dinh Tyu 108.187377 16.056945
21 | Khe Can 108.184973 16.056069
22 | Luu vyc ho Dong Nghé 108.074860 15.950601
23 | Luu vuc hd Hoa Trung 108.059303 16.080957
24 | Phuong Hoa Cudng Nam 108.220055 16.027550
25 | Subi b4 108.256162 16.107695
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TT Tram do mua Kinh d¢ (X) Vido (Y)
26 | Sudi Luong 108.110660 16.152671
27 | Tram bom An Trach 108.155011 15.953964
28 | Tram bom Tuy Loan 108.141858 15.999889
29 | Tram Kiém lam Séng Bac 107.950326 16.137863
30 | Trung tam GD-DN 05-06 107.984092 16.142797

Dt liéu mua: Lién tuc cip nhat vao bang RainData va lién két voi dir 1iéu dia hinh

s (DEM), 16p thoat nudc d6 thi, va cac yéu to anh huong dén nguy co ngap.
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HiNH 3. 8. DU’ LIEU MUA DU'Q'C CAP NHAT THEO NGAY
Dir liéu khong gian: Bao gom mo hinh dia hinh, ban d6 dia chinh, ranh gidi hanh
chinh, 16p co s¢ ha tang thoat nude cua Tay Bac 4.

Ung dung GIS:

— Tich hop cac |&p dit liéu trén nén WebGIS hodc tich hop vao hé théng ba Nang
Smart City dé hién thj bdn d6 diém ngap, canh bdo ngap dv bdo va I&6p dnh vé
tinh/mé hinh 3D luwu vuec.

— CSDL lién tuc cap nhat trang thai cac diém ngap tir hién trudng tir md hinh di
liéu thu thap, sau d6 xuat cac 1dp dir liéu dinh dang html cho cac &ng dung truy
cap.

3.3. Phat trién cac modul s6 héa hé tro trwc quan héa dir liéu ngap Gng trén ban
do s6

3.3.1. Modul 1 - Dashboard phén tich va truc quan héa dif liéu mwa bang Power Bl
a. Muc dich
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Modul Dashboard dugc xdy dung nhdm phuc vu cho cac chuyén gia khi twong thay
van, nha quy hoach d6 thi, can bd quan 1y tai nguyén nudce, don vi phong chdng thién
tai va cong dong ngudi dan & khu vuc c6 nguy co ngap lut. Trong bdi canh bién d6i khi
hau lam gia ting tinh bat thudng cia thoi tiét va nguy co mua 1on cuc bo, viéc cd mot
cong cu hd tro theo ddi, danh gia va ra quyét dinh nhanh chéng trd nén cip thiét.
Dashboard cung cap giao dién truc quan, dé hiéu va twong tac cao, gitip nguoi dung:

~  Theo ddi dién bién mua theo thoi gian thyc hoac theo lich st dit li€u;

—  So sanh dit liéu thuc té va du bao tir md hinh khi tuong ECMWEF tai tung tram

Vrain hodc toan vung;

- Danh gia do chinh xéac ctia cac ban tin dy bao, tir d6 hi¢u chinh mo hinh va cai

thién cong tac du bido ngap Ung;

—  HOd tro ra quyét dinh diéu hanh, tng phé va canh bao sém trudc cac tinh hudng

mua lén — ngap lut.

Thong qua d6, modul khong chi dong vai tro nhu mét cong cu ky thuat ma con la
nén tang két ndi dir lidu — phan tich — hanh dong cho cac bén lién quan trong cong tac
ung pho thién tai. Cy thé trong nghién ctru thyc hién tai vung “rén 10 Me Subt thudc
Tay Béc 4 ho trg cong tac theo ddi dién bién mua dong thoi canh bao ngap tng kip thoi.

b. Cach xay dwng mé hinh va quy trinh trién khai

Viéc trién khai Modul Dashboard duoc thuc hién trén nén tang Power BI — cong cu
truc quan hoa dir liéu va phan tich manh mé€ cua Microsoft. Quy trinh trién khai duoc
thuc hién tuan tu theo cac bude nhu sau:

1. Két néi va chudan héa dik liéu dau vao
Dit liéu dau vao duoc trich xuét tir file Excel, chia thanh ba nhém chinh:

~ RainData: Chira lwong mua thyc té theo timg tram do Vrain va theo ngay;

- StationInfo: Bao g@)m thong tin vi tri dia ly (toa do kinh d6, vi dg) cua cac tram,;

— ENSForecast (Oh va 12h): Dit lidu dy bao xac suat mua tir md hinh ECMWF,

chia thanh 3 muc mua (dudi 10 mm, 10-30 mm, trén 30 mm) theo tirng ngay.
(chi tiét bang dit liéu xem & phu luc 2)

Céc bang dir liéu dugc nhap vao Power BI bang chiic ning Get Data va xir Iy bang

Power Query dé lam sach, chuan héa va chuyén doi dir liéu thanh dinh dang phu hop

cho tryc quan hoa:
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— RainData: Chuyén d6i dinh dang “Tram do” tir dang bang ngang sang bang doc
bang thao tac Unpivot, dam bao mdi dong twong tmg mot ban ghi mua cho mot

tram tai mot thoi diém.
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HinH 3. 9. SO DUNG M CODE BE CHUYEN POI DI LIEU MUA THY'C TE VAO POWER BI
— StationInfo: Chuan hoa tén cot va ki€u dir li¢u, ddm bao dong nhat vdi bang
RainData d€ lién két dir li¢u dia 1y.

1 Advanced Eaner Q

1n
Sou Excul. Worktouk (File. Costemts| Ly
Shew - wot 2] ) [Data],
L™ Columns (Stawt2, [

Trom 00%],
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HinH 3. 10. SO DUNG M cODE BE CHUYEN POI DU LIEU CAC TRAM KHi TUQNG THUY VAN VAO POWER BI
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-~ ENSForecast: Gop hai bang ENS Oh va ENS 12h, unpivot dit li€u cac mirc mua
thanh cac ban ghi riéng biét, thém cot “Loai du bao” dé phan biét thoi diém du

bao.

P=" =
HiNH 3. 11. SU DUNG M CODE BE CHUYEN 901 DU LIEU MUA DY BAO VAO POWER BI
2. Thiét ldp mo hinh dit liéu va moi quan hé
Céc bang dir liéu dugc lién két bang mé hinh sao (star schema), trong do:
— RainData lién két vdi StationInfo théng qua khda “Tram do”, cho phép tich hop
thong tin vi tri dia ly vao dit liéu mua;
— RainData lién két v&i ENSForecast thdng qua cot “Ngay”, phuc vu so sanh giira

thue té va du bao.

[. | Stationinfo
—

[_l_j ENSO

'_‘_j ENSForecast

(8] Ens 12 o
l__'__l RainData

I—.—] SummaryENS

HiNH 3. 12. M3I QUAN HE GIT'A CACc BANG DU LIEU PU'QC THIET LAP
Ngoai ra, cac truong tinh todn (Measure) dugc xay dung bang ngén ngir DAX

(Data Analysis Expressions) nham hd trg cac chi sé phan tich chuyén sau, vi dy:
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Téng lvgng mua: Tinh tdng lwgng mua theo thoi gian hodc khu vuc;

Ty |& du bdo dung: Tinh sé [an dy bdo mua trung véi mua thuec té€ chia cho
tong s6 ngay mua;

Canh bao mua I&n: Xac dinh cac trvong hop cé mua vuot ngudng canh bao (>
80 mm);

qu " » @ Stationinfo
,'J! ~ g SummaryENS
] ForecastRain

i

r

5

I8 I

3 M

(] Loai du bédo

wod ] 2_ Ludng mua thuc té
e > [ Ngay

s sty ] 2~ Téng Xac Sust

HiNH 3. 13. CAC MEASURE BU'Q'C THEM VAO TiNH TOAN DE HIEN THI

3. Xay dung Dashboard truc quan

Sau khi xtr Iy va mé hinh hoa dit liéu, giao dién Dashboard duogc thiét ké véi cac

thanh phan chinh sau:

KPI Card: Hién thj téng lwong mua toan vung, lwgng mua I&n nhat, s6 ngay mua
&n,...

Line Chart: Thé hién dién bién mua theo thoi gian tai tirng tram hodc khu vuc;
Map Visual: Hién thi mwa theo vj tri dia ly trén ban d6 déng;

Combo Chart (Line + Column): So sdnh xac suat du bao (cot) va lvgng mua thuc
té (duong) trén cung truc thoi gian;

Clustered Column Chart: Phan tich xac suat dy bdo theo tirng mirc mua;
Scatter Plot: Danh gia méi twong quan gitra xac suat dy bdo va lvgng mua thuc
té;

Matrix Table: Bdng so sdnh dang ma tran gitra loai du bdo, mirc mua va tan suat

Xay ra;

Slicer: B0 loc thong minh cho phép chon tram do, ngay, mirc mua, loai du bao...

TAt ca biéu dd déu co kha nang tuong tac hai chiéu, khi chon mot vung dir li€u trong

bicu do nay s€ anh hudng va loc dir liéu trong cac biéu do khac tuong ung.
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HiNH 3. 14. MobpuUL 1 — DASHBOARD PHAN TiCH VA TRU'C QUAN HOA DU LIEU MUA TREN DESKTOP

Dashboard c6 thé Save va Publish (ding tai) bao cdo Power BI (co chira ban d6

visual...) 1én Power BI Service (dé xem trén trinh duyét hodc dién thoai), chon noi
publish:

My workspace (néu dung ca nhan).

Hoic Workspace nhom (néu thudc t6 chire/nhém/cong ty).

Sinh vién thuc hién: Tan Pham Thanh Nhan

Huéng din: TS. Tran Ha Quan 51



Thiét ké cdc modul s6 héa cho ban d6 ngdp ving dé thi lwu vuc thodt nuwde Ty Bdc 4, Thanh Phé Pa Néing
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Hinh 3. 15. Dashboard trén Power BI Mobile App
4. San pham két qua va ung dung thuc tién
Sau khi hoan thién, Modul 1 tao ra mot hé théng Dashboard thong minh véi céac
dic diém ndi bat nhu:
— Giao dién tryc quan, dé su dung, hd tro nguoi khong chuyén vé cong nghé cling
c6 thé khai thac;
— Kha nang phan tich linh hoat theo thoi gian, khong gian va mirc mua, phuc vu da
dang muc tiéu tir nghién ctru dén van hanh.
Ung dung thyc tién cta san phdm bao gdm:
— BO dit liéu hd tro cho viéc cai thién hiéu suat mo hinh du bao thoi tiét, phuc vu
nghién cru va phat trién mé hinh méi dya trén thé manh vén cé;
— HO tro diéu phéi ngudn lyc ng pho thién tai dua trén dit liéu dy bao dang tin
cay; Ung dung trong cac nganh lién quan nhuw ndng nghiép, thay loi, quy hoach
dd thi va bdo vé moi truong.
3.3.2. Modul 2 - Xéy dwng bdn dé web twong tdc hién thi diém va ving ngép

a. Muc dich
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Ban dd web tuong tac duoc xdy dung nhiam phuc vu cho can bd quan 1y d6 thi,
chuyén gia moi truong, nguoi dan va cac bén lién quan trong viéc tra clru, gidm sat va
danh gia tinh trang ngdp Gng d6 thi tai lvu vuc Tay Bic 4.

Ngoai ra ngudi dan hodc to chirc nghién ctru c6 thé truy cap va theo ddi thong tin
hién thi d& dang. C6 thé dung bo dit liéu nay dé b sung vao Ban d6 ngap TP. Da Ning.

Cong cu ndy giup tiép cin thong tin nhanh chdng ma khéng can sir dung phan
mém GIS chuyén dung, chi véi trinh duyét web.

b. Cach xiy dung mé hinh va quy trinh trién khai

Lua chon céac 16p dir liéu khong gian tir khung co s& dit lidu da thiét ké nhu: 16p
quy hoach st dung dét, diém khao sat thuc dia, 16p vung d6 ngap, 16p tram do mua...

St dung plugin QGIS2Web dé chuyén d6i ban do trong méi truong QGIS sang

ban dd web twong tac, str dung nén tang Leaflet hodc OpenLayers.

Q. IANN

HINH 3. 16. THIET LAP CAC LOP DY LIEU VA CHAY MODUL

Céu hinh tinh nang hién thi 16p, bat/tat thong tin, truy xuat thudc tinh timg ddi
tuong, xem anh thyc dia, tim kiém vi tri va thiét ké giao di¢n than thién nguoi dung.

c. San pham két qua

Mét trang web ban d6 tuong tac hién thj toan dién cac I&p di liéu phuc vu quan
ly ngap ung dé thi, cho phép truy cap thong tin linh hoat, cé thé tich hop trén nén tang

ndi bd hodc cdng khai phuc vu cdng ddng va chinh quyén dia phuong.
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Hinh 3. 17. Giao dién lam viéc don gian

Name Date modified Type
i s 3/25/2025 10:14 AM File folder
I data 3/ File folder
M images 3/ File folder
il s 3 File folder
W |egend 3/ File folder
Bl markers 3/ File folder

I webfonts 3/ File folder

® index 3/25/2025 10:14 AM Microsoft Edge HT...

HinH 3. 18. BO DU LIEU SAN PHAM cUA QGIS2WEB

3.3.3. Modul 3 - Mé phéng vét ngédp 3D
a. Muc dich

Mo hinh héa 3D dia hinh va vét ngép duoc xay dung nham hd trg chuyén gia quy
hoach, k¥ su thuy lgi, nha nghién ctru trong viéc danh gia hudng thoat nudc, nhan di¢n
khu vuc triing dé ngap va dua ra giai phap g pho phu hop.

b. Cach xay dung mo6 hinh

Dé mo phong chinh x4c tinh trang ngap ting tai luu vuc Tay Bac 4, m hinh dugc
xay dung dua trén viéc tich hgp dir li¢u dia hinh va dir liéu thyc dia theo cac budc nhu

Sau:
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Két hop 16p di liéu dia hinh sé (DEM) cua khu vuc thanh phd va bo dit liéu
NASADEM Global DEM véi d§ phan giai 30m dé tao thanh nén dja hinh co sé
phuc vu phan tich khong gian.

Dia hinh khu vwc khao sat ttv NASADEM

thudc lwu vwe thoat nwéc Tay Bac 4
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HiNH 3. 19. TicH HQP DU LIEU PO cAO

Str dung bang dir li¢u d§ sdu ngap trung binh trong cac dot mua 16n (m), duoc
khao sat tai tuyén duong Me Sudt, dé tinh toan téng do ngap dua trén do cao dia
hinh tai cac diém khao sat. Tt cac diém dit liéu nay, tién hanh v& dang tuyén vét

ngap, thé hién cac ving ngap khac nhau tvong Gmg véi do sau.
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HiNH 3. 20. XU LY DU LIEU KHAO SAT NGAP
—  Ap dung phuong phap ndi suy TIN (Triangulated Irregular Network) dé xay dung
16p raster md phong bé mit ngap, bang cach lién két cac diém vét ngap voi dir
lidu raster dia hinh dau vao. Qu4 trinh ndi suy dam bao dong bd d6 phan giai

khong gian 1a 30m, phu hop véi 16p DEM géc.
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HiNH 3. 21. NI suy BE MAT NGAP

—  Thuc hién phép toan raster bang cach trir 16p raster ndi suy do ngap vira xay dung

khoi 16p DEM nén, tao ra 16p d6 sau nudc (water depth layer). Lép ndy phan anh

truc quan murc do ngdp tai cac khu vuc khao sat, phuc vu cho viéc danh gia tac

dong va lIén phuong an rng pho.
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HIiNH 3. 22. TiNH TOAN LOP NUGC NGAP V&1 LOP DU LIEU DEM
— Hién thi 3D v&i QGIS2ThreelS: Str dung plugin QGIS2ThreeJS dé hién thi mo
hinh ngap trong khong gian ba chiéu. Plugin niy cho phép truc quan hoa dia hinh,
hudng dong chay va ving triing v6i kha ning tiy bién goc nhin. Cac 16p hién thi

bao gém dia hinh, viing ngap, 16p quy hoach va cic cong trinh anh huéng dén

dong chay bé mat.
@ Che ko) cohnaiins 2 ‘
(@ 108.16, 16.06, 5.05
Loy &

564

Ot Measure dstance

HiNH 3. 23. MO HINH
San pham nay duoc xuit ban dudi dang giao dién web HTML tuong tac, ¢ thé luu

trir trén may tinh, may cht ndi1 bd hodc day 1én nén tdng web mé dé sur dung truc tuyén
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Name h Date modified Type

I data 3/25/2025 10:15 AM File folder

I threejs 3/25/2025 10:14 AM File folder

o index 3/ Microsoft Edge HT...
i QgisZthreejs 3/ Cascading Style Sh...
n Qgis2threejs 3/ JavaScript File

B Qgis2threejs 3/25/2025 10:14 AM PMNG File

HinH 3. 24. BO DU LIEU SAN PHAM cUA QGIS2THREEJS

c. San pham két qua va gia tri img dung

Mot ban d6 web 3D truc quan, hién thi muc ngap cua cac khu vuc ngép ung, cung
cap cai nhin truc tiép vé dia hinh — d6 ngap — dong chdy, hd trg phén tich va ra quyét
dinh trong cong tac phong chong ngap, quy hoach d6 thi va truc quan hon nhan thic cia
cong dong. Web nay c6 thé tich hop cung ban d6 2D dé tao thanh hé thdng thong tin

ngap ung toan dién trén nén WebGIS.

M06 hinh 3D dia hinh — ha téng, hé trg danh gia ki hon vé cac khu vuc d& ngap hoac
can nang cap ha tang; Kho dit lidu c6 ciu tric, san sang tich hop voi cac mé hinh thay
vian — thuy luc, phdn mém dy bao ngap (MIKE, HEC-RAS, SWMM...) hoic cic modul
phan tich khac (Dashboard, canh bao sém,...).

Pay 1a nén tang quan trong trong viéc xay dung hé sinh thai quan Iy ngap ung do thi
dua trén dit liéu sd, hd tro ra quyét dinh chinh xdc, nang cao hiéu qua quy hoach va van

hanh ha ting d6 thi théng minh.
3.4. Peé xuat cac cai tién nham t6i wu héa modul va nang cao hiéu qua giam sat
ngap ung

Xay dung hé théng canh bao som va cip nhat dit li¢u theo thoi gian thyuc: Phat
trién cac mo-dun dyu bao ngap ung dua trén dit li¢u khi tugng, thiy van va ha téng thoat
nude. Tich hop mé hinh hoc may (Machine Learning) dé tdi wu hoa kha ning dy bao
[20].

Ung dung cong nghé sé vao cong tac quan 1y thoat nude: Xay dung ban do sb vé
hién trang hé thdng thoat nudce, danh diu cac diém c6 nguy co ngdp Gng cao; Ung dung
mo hinh thuy vin sb (hydrological modeling) dé phén tich va danh gia mac d6 anh
hudng cua timg kich ban mua 16n; Tich hop hé théng GIS va nén tang dién toan dam

may dé chia sé dir li¢u gilra cdc co quan chirc nang.
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M.R. Knebla va cac tac gia khac (2005) [21] da nghién ctru md hinh HEC-
HMS/RAS mé phong ngap lut qui mé 16n c6 st dung dit liéu ra da va GIS. Két qua cua

nghién ctru dugc tng dung cho viéc du bao ngép lut ¢ khu vuc 16n.

= ——————— - ————— - - -
. Du bio lii : : Xay dung cic ban dé ngap lut e
: lrl‘gw:gd‘lo‘ 1) ‘"‘::.d(;" (Q. H, mat ct)
R.H.Q)
1
4
[} l . l g y
1 1 - . Mo phong mo hinh - .
| 1) | oo bk ek, [0] DRr oM, MEC. R g A
Xayd ' ? 4 RAS hay VRSAP) : i
: phuomg mu : P hay SSARR) 3 v RAS)
i béo 10 I
; 1
1 '
I 1 Mo hinh 36 hda mar nuie
. Mo hinhso hoa do fuong img Vi cie clip
1 Dy h“""u Iln:\.no cho : : cao mue mse khdc nhau
i
. t 3 ‘ ‘
1 LI} v
i 1 Cic bin d6 ngap lut
' '
- LY

Phan tich khong gian vi 3D
trong ArcView GIS (query. geo
processang, map calculation. )

Cinh bio I —
cho dan ~

HiNH 3. 25. MOT DANG MO HINH PHAN TiCH TINH HINH NGAP UNG VA LU LUT SU’' DUNG MO HINH HEC-HMS/RAS, MUA

RA DA VA GIS BE TINH TOAN NGAP LYT &

Chris Nielsen (2006) [22] d4 (mg dung m6 hinh MIKE SHE dé tinh toan ngap lut

ving dong bang va tiéu thoat nudc d6 thi, di ap dung cho khu vuc Péng Nam A dong

dtc dan cu sinh song voi dac trung cac dong song 16n chay qua cac vung dong bang

triing va cac khu do thi.

6

https://www.google.com/url?sa=i&url=https%3A%2F%2Fjs.vnu.edu.vn%2FEES%2Farticle%2Fview%2F3660

%2F3400&psig=A0OvVaw0LCtHzMk9gDuakuHkHGneD&ust=1748508121959000&source=images&cd=vfe&
0pi=89978449&ved=0CBMQjhxgFwoTCMjv_rvixYODFQAAAAAJAAAAABAE
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Kiéu moé Scheldt Thames Brembo
hinh
1D SOBEK
1D, SVID,
SANAID,
ORSAID-
Roe
IDkiéu SOBEK
twa 2D 1D
2D gia RFSM
2D SOBEK SOBEK
2D, 2D,
SV2D LISTFLOO
DFP,
INFORWO
RK2D

HiNH 3. 26.CAc MO HINH AP DUNG TiNH TOAN NGAP LUT [23]

Néu tinh hinh ngp ung dé thi ngay ngay phtic tap va nghiém trong hon thi viéc
trién khai hd tro hop tac véi cac té chirc nghién ciru, trudng dai hoc va doanh nghiép
cong nghé dé phat trién cac giai phap d6i méi trong quan 1y va phong chéng ngap tng
1a can thiét. Vi vy mot sé mo hinh trén 13 dé xuat ing dung dé phat trién cac modul da
thiét ké t6t hon.
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KET LUAN

Vén dé ngap ung d6 thi khong chi 1a mdi quan tdm riéng ctia khu vuc Ty Béc 4 ma
con 1a thach thirc chung cua toan thanh phd Pa Ning. Két qua khao sat cho thdy nguyén
nhan chinh dén tir hé théng ha ting k¥ thuat chwa dap tng ddy di nhu cau tiéu thoat
nuée, doi hoi nhitng giai phap khic phuc triét dé. Bén canh do, tac dong cua bién doi
khi hau ngay cang gia ting, khién cac trin mua 16n bat thuong tré nén khoé du doan, kéo
theo nhitng thiét hai khong chi vé tai san ma con anh hudng dén doi sbng va an toan cua
nguoi dan.

Trong bdi canh cong nghé sb phat trién manh m&, nhu cau canh bao sém va chinh
xé4c vé tinh trang ngdp ung trd nén cap thiét. Cac modul sé hoa ban dd ngap Gng d6 thi,
mg dung mo hinh toan va Hé thong Thong tin Dia 1y (GIS), dong vai trd quan trong
trong viéc xay dung phuong an du bao va canh bao 1, giip nang cao hi¢u qua quan ly
hé théng thoat nudc. Cu thé, hé théng nay mang lai céc l¢1i ich sau:

— Cap nhat va theo doi chinh xac hi¢n trang ha tﬁng k¥ thuat, tinh trang thoat nudc

va cac diém ngap tng.

— Hb tro cong tac quy hoach va cai thi¢n ha téng do thi, dam bao kha nang tiéu

thoat nudc hi¢u qua.

— Tbi wu hoa cong tac quan 1y va bao tri hé thong, giam chi phi van hanh va kéo

dai tudi tho cong trinh.

B8O CONG CU HO TRO RA QUYET DINH

£ & b

_Co quan quan ly Céng dbng dia phuong Hé théng dir liéu thanh phé
(Cap thanh phd, quan, phuong) (NhGm dan car. hd gln Gnh) (D 46U khdng glan, DEM, ang
l [ thang Bn mura, ngap, ha 1ng )
‘ | ! | ! ) 'y U }
Chu Banh gia Bé xuat Nam duoc Tham Ung phd  Cap nhat Hé tror Bb sung vao
déng du hién phuong tinh hinh gia vao finh hoat, lién tuc tich hop ving dir iéu
bao rii trang va an thoat thuc té quan Iy giam cac lop va chay con thiéu, Két
ro mua xac dinh nudc frude — thiéu thiet  d liéu mé hinh ndi véi cac
o, wing cai tac trong - sau haitaisan mua, dia md mé-dun canh
ngap Iut, nguy co ha tang khi mua va sure hinh, phdng bdo som,
on khoe thoat ngap phan tich 3D
nuwoc,

Cdc modul doi véi nhitng doi tiwong sik dung khdc nhau
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Céac modul s6 hoa ban d6 ngap ung d6 can dugc phat trién va nghién ctru tich

hop thém céc cong cu khac dé nang cao hiéu qua va tinh tng dung.
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PHU LUC 1. MA KY HIEU LOAI DAT, MA KY HIEU DOI TUONG SU DUNG DAT, MA KY HIEU DOI TUONG
PUQC GIAO QUAN LY PAT

(Phu luc II, Ban hanh kém theo Thong tw s6 08/2024/TT-BTNMT ngay 31 thing 7 nidm
2024 cua Bo truong Bo Tai nguyén va Moi truong)

) Ma ky 2 gen
Thuwr tw n Chi tiéu
hi¢u
A LOAI PAT
I NNP Nhém dat nong nghiép
1 CHN Diit trong cdy hang nim
1,1 LUA Pit trong lta

1.1.1 LUC Pit chuyén trong laa

1.1.2 LUK Pit trong lta con lai

1,2 HNK Pat trong cay hang nim khac
2 CLN Diit trong cdy liu nam
3 LNP Pit 1am nghiép
3,1 RDD Pat rimg dic dung
3,2 RPH Pat rimg phong ho
3,3 RSX Pat rimg san xuat
RSN Trong dé: Pat rieng san xudt la ring t nhién
4 NTS Pit nudi trong thiy san
5 CNT Pit chin nudi tap trung
6 LMU | Pat lam mudi
7 NKH Pit nong nghiép khac
I PNN Nhém dat phi nong nghiép
1 OTC Pit &
1.1 ONT Dit & tai nong thon

Phu luc 1



Thur tw Ma ky Chi tiéu
) hi¢u

1.2 ODT Dét & tai do thi
2 TSC Dit xiy dung tru sé co’ quan
3 CQA DPit qudc phong, an ninh
3.1 CQp Dét qubc phong
3.2 CAN Pit an ninh
4 DSN Pit xiy dung cong trinh sy nghi¢p
4.1 DVH Dit xdy dung co s vin hoa
4.2 DXH Dt xdy dung co so x4 hoi
4.3 DYT Dit xdy dung co s y té
4.4 DGD Dit xdy dung co so gido duc va dio tao
4.5 DTT bt xay dung co so thé duc, thé thao
4.6 DKH Dit xdy dung co s khoa hoc va cong nghé
4.7 DMT Dit xdy dung co s& méi trudng
4.8 DKT Dt xdy dung co so khi tugng thiy van
4.9 DNG Pit xdy dung co s& ngoai giao
4.1 DSK Dit xdy dung cong trinh su nghiép khac
5 CSK Pit san xuat, kinh doanh phi ndng nghiép
5.1 SCC Pt khu cong nghiép, cum cong nghiép
5.1.1 SKK Dt khu cong nghiép
5.1.2 SKN Dt cum cong nghiép
5.1.3 SCT Dit khu cong nghé thong tin tap trung
5.2 TMD Dat thuong mai, dich vu
5.3 SKC Dat co sé san xuat phi nong nghiép
54 SKS Dit str dung cho hoat dong khoang san
6 CCC Pit sir dung vao muc dich cong cong

Phu luc




Thur tw hiéu Chi tiéu

6.1 DGT Dat cong trinh giao théng

6.2 DTL Dat cong trinh thuy loi

6.3 DCT Dat cong trinh cap nudc, thoat nude

6.4 DPC Dit cong trinh phong, chdng thién tai

65 DD Dét co d.i tich lich st - van hoa, danh lam thiang canh, di san
thién nhién

6.6 DRA Dat cong trinh xir 1y chat thai

6.7 DNL Dat cong trinh ning luwong, chiéu sang cong cong

6.8 DBV Zitn ;6;15 trinh ha tang buu chinh, vién thong, cong nghé

6.9 DCH | Dt cho dan sinh, cho du mbi

6.1 DKV Pat khu vui choi, giai tri céng cong, sinh hoat cong dong

7 TON Pit ton gido

8 TIN Pit tin ngudng

o NTD t}:ittr;(g)hcigttrang, nha tang 1§, co sé héa tang; dit co sé luu

10 TVC Pat c6 mit nwée chuyén dung

10,1 MNC DAt c6 mit nude chuyén dung dang ao, hd, dam, pha

10,2 SON DAt c6 mit nude dang song, ngoi, kénh, rach, subi

11 PNK Pit phi ndng nghiép khac

T1I CSD Nhém dat chura sir dung

| cGT Pat do Nha nudc thu hoi theo quy dinh ciia phap luat dat dai
chua giao, chua cho thué

2 BCS Pit bang chua sir dung

3 DCS Dat d6i nui chua st dung

4 NCS Nui da khong c6 rung cay

Phu luc




Thur tw Ma ky Chi tiéu
) hi¢u

5 MCS DAt c6 mat nudce chua st dung

B POI TUQNG SU DUNG PAT

{ CNC Ca nhan trong nudc, nguoi Viét Nam dinh cu & nude ngoai la
cong dan Viét Nam

1.1 CNV Ca nhan trong nudc

1.2 CNN Nguoi Viét Nam dinh cu ¢ nudc ngoai 1a cong dan Viét Nam

2 TCC T6 chtic trong nudc

2.1 TCN Co quan nha nudc, co quan dang va don vi vii trang nhan dan

2.2 TSN Pon vi sy nghi¢p cong lap

2.3 TXH T6 chirc xa hoi, t6 chirc x3 hoi - nghé nghiép

2,4 TKT To chirc kinh té

2,5 TKH T6 chirc khac

3 TTG Tb chuc ton gido, t6 chirc ton gido truc thudc

4 CDS Cong dong dan cu

5 TNG T6 chirc nude ngoai cé chirc ning ngoai giao

6 NGV Nguoi gbe Viét Nam dinh cu ¢ nude ngoai

7 TVN T6 chire kinh té c6 von dau tu nude ngoai

C POI TUQNG PUQC GIAO QUAN LY PAT

1 TCQ Co quan nha nuéc, co quan dang va don vi vii trang nhan dan

2 TSQ Pon vi sy nghi¢p cong lap

3 KTQ T chite kinh €

4 CDQ Cong dong dan cu

Phu luc




PHU LUC 2. DU’ LIEU DU BAO MUA TU ECMWF

ENS precipitation meteogram Oh | ENS precipitation meteogram 12h
(mm/hr - %) (mm/hr - %)
DATE
AEERNE RS BN S
s | S = s s | S - =

23/2 47 | 33 8 88 48 | 32 8 88
24/2 28 | 30 10 68 28 | 54 12 94
25/2 7 | 28 27 62 10 | 29 24 63
26/2 25 | 52 4 81 7 51 17 75
27/2 8 39 11 58 0 | 23 16 39
28/2 0 3 0 3 0 0 3 3
1/3 0 0 0 0 0 0 0 0
2/3 0 0 0 0 0 0 0 0
3/3 0 0 0 0 0 0 0 0
4/3 0 2 0 2 0 2 2 4
5/3 0 0 4 4 0 0 0 0
6/3 6 32 15 53 14 | 21 10 45
7/3 38 | 31 8 77 8 51 21 80
8/3 15| 23 10 48 7 50 10 67
9/3 18 | 41 20 79 20 | 38 16 74
10/3 12 | 57 18 87 20 | 37 18 75
11/3 3 29 17 49 3 44 16 63
12/3 0 7 0 7 0 8 6 14
13/3 0 0 0 0 0 0 0 0
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ENS precipitation meteogram Oh | ENS precipitation meteogram 12h
(mm/hr - %) (mm/hr - %)
DATE
Fla (s |£4F 5|a (S |fet
= = = > = = = »

14/3 0 0 0 0 0 0 0 0
15/3 29 | 37 13 79 39 | 36 3 78
16/3 38 | 45 3 86 80 | 12 6 98
17/3 18 | 58 4 80 26 | 47 7 80
18/3 13| 70 17 100 22 | 71 4 97
19/3 18 | 56 15 89 33 | 56 3 92
20/3 13 | 52 7 72 6 55 13 74
21/3 6 | 29 10 45 4 31 7 42
22/3 10 | 19 8 37 0 4 3 7
23/3 0 0 6 6 0 2 2 4
24/3 0 0 6 6 0 0 4 4
25/3 0 0 0 0 0 0 0 0
26/3 0 0 0 0 0 0 0
27/3 0 0 0 0 0 0 0 0
28/3 0 0 0 0 0 0 0 0
29/3 16 | 38 4 58 12 | 45 12 69
30/3 37 | 34 6 77 55| 30 3 88
31/3 23 | 38 6 67 4 30 11 45
1/4 4 | 29 10 43 22 | 24 8 54
2/4 0 18 5 23 0 16 10 26
3/4 2 34 17 53 3 49 16 68
4/4 0 2 10 12 0 3 16 19

Phu luc




ENS precipitation meteogram Oh | ENS precipitation meteogram 12h
(mm/hr - %) (mm/hr - %)
DATE
7l |2 | £4E 5|4 S |fet
= = = » = = = »

5/4 0 3 9 12 2 2 3 7
6/4 0 12 3 15 0 | 22 11 33
7/4 0 | 26 2 28 2 31 13 46
8/4 0 3 9 12 0 2 0 2
9/4 0 0 0 0 0 0 2 2
10/4 0 2 10 12 0 | 28 4 32
11/4 2 6 4 12 0 0 0 0
12/4 46 | 33 7 86 43 | 32 4 79
13/4 32 1 27 6 65 28 | 29 3 60
14/4 0 0 0 0 0 2 0 2
15/4 0 0 0 0 0 0 0 0
16/4 0 0 0 0 0 0 0 0
17/4 0 0 2 2 0 0 0 0
18/4 0 4 0 4 0 2 2 4
19/4 0 0 0 0 0 0 0 0
20/4 0 0 0 0 0 0 0 0
21/4 0 0 0 0 0 0 0 0
22/4 0 0 0 0 0 0 0 0
23/4 0 2 0 2 0 4 2 6
24/4 0 0 0 0 0 0 0 0
25/4 0 0 0 0 0 0 0 0
26/4 0 0 0 0 0 0 0 0

Phu luc



ENS precipitation meteogram Oh
(mm/hr - %)

ENS precipitation meteogram 12h
(mm/hr - %)

DATE
— ' ) - — ' ) -
a2 E28F 74 |z £
= s = o = s = »
27/4 0 0 0 0 0 0 0 0
28/4 0 7 5 12 0 7 4 11
29/4 0 2 0 2 0 6 4 10
30/4 0 0 2 2 0 3 7 10
1/5 4 13 12 29 0 23 12 35
2/5 0 10 13 23 0 13 3 16
3/5 0 4 2 6 0 0 0 0
4/5 4 2 0 6 0 0 8 8
5/5 0 0 0 0 0 0 0 0
6/5 0 2 0 2 2 0 2 4
7/5 0 6 5 11 0 4 2 6
8/5 0 0 0 0 2 0 0 2
9/5 7 3 0 10 12 | 10 0 22
10/5 13 | 22 10 45 13| 20 14 47
11/5 13| 20 12 45 26 | 33 13 72
12/5 8 15 6 29 131 19 15 47
13/5 6 | 32 17 55 47 | 12 3 62
14/5 2| 23 6 31 6 | 20 13 39

Phu luc




PHU LUC 3. DU’ LIEU MUA THU'C TE TAI CAC TRAM KHi TWONG THUY VAN TU VRAIN

N | ETEITEIER g RE EITE R s 2z 2

5 iz = E ) S ) = E = .
13/02 0.6 0.4 0.2 0.2 0.0 0.2 0.0 1.6 0.4 0.0 0.6 0.2 0.0 0.4
14/02 1 0.2 1.4 1.0 1.2 0.8 1.2 0.2 1.2 0.2 2.8 1.0 0.4 0.6
15/02 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0
16/02 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
17/02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18/02 1.2 0.6 0.8 0.0 1.0 0.6 0.2 0.0 0.4 0.2 3.2 0.0 0.2 0.6
19/02 3.2 0.0 0.0 0.0 0.8 2.2 0.0 0.0 0.2 2.6 0.0 0.0 0.8 0.0
20/2 4.6 0.0 1.6 3.2 1.8 6.2 1.2 0.0 14| 208 0.6 0.8 4.6 0.4
2172 2.2 0.2 1.8 4.2 2.6 5.8 0.0 0.0 24 6.0 2.2 1.4 6.2 0.2
22/2 19.2 0.0 172 278 1.2 15.8| 14.0 0.0 6.2 | 23.6 0.0 7.6 19.2 0.0
23/2 22.6 5.0 94| 18.0| 34.6 5.6 20.8 1.8 21.6| 22.0 1.0 7.4 214 1.8
24/2 12.6 2.0 6.8 13.4| 188 48| 104 0.0 8.2 7.0 0.2 8.2 8.6 3.2
25/2 55.2 56| 180| 38.6| 67.0 152| 2338 04| 252 204 2.2 20.4 53.2 8.6
26/2 0.2 0.0 0.2 0.4 0.0 0.4 0.0 0.0 0.0 0.6 0.0 0.0 0.2 0.0

Phu luc




N | E TR g R EITE R s 2z 2

5 iz = E ) S ) = W = .
2712 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28/2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3/3 0.0 0.0 0.2 0.0 0.0 s 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0
4/3 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6/3 24 0.4 1.4 0.8 0.6 1.6 1.0 0.2 1.4 1.8 0.0 0.4 1.0 0.2
7/3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10/3 0.4 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.2 1.0 0.0 0.0 0.2 0.0
11/3 1.8 0.0 1.2 1.8 1.4 1.4 1.0 0.2 1.8 3.8 0.0 1.0 1.4 0.6
12/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.4 0.8 0.0 0.0 0.0
13/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0
14/3 1.2 0.2 0.8 0.2 0.0 1.6 0.0 0.0 0.4 0.2 0.0 0.0 0.6 0.0

Phu luc
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N | E TR g R EITE R s 2z 2

5 iz = E ) S ) = W = .
15/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16/3 0.0 1.6 1.6 0.2 0.0 0.2 0.2 0.0 24 0.0 0.0 4.6 0.0 0.0
17/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18/3 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20/3 0.0 1.6 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0
21/3 0.6 0.0 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
22/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0
25/3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0
26/3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.0 0.0 0.0 0.0
27/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29/3 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30/3 1.2 0.0 0.0 0.6 0.0 2.6 0.0 0.0 0.0 5.6 0.0 0.0 1.2 0.0

Phu luc
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N | E TR g R EITE R s 2z 2

5 iz = E ) S ) = W = .
31/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
6/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13/4 5.8 0.0 2.6 9.0 7.2 48| 174 0.0 7.2 8.0 0.2 4.0 10.0 0.4
14/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phu luc
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N | E TR g R EITE R s 2z 2

5 iz = E ) S ) = W = .
16/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
18/4 0.2 0.2 0.2 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.4 0.2 0.0 0.2
19/4 0.8 0.0 0.0 0.2 3.0 0.0 1.0 24 5.6 0.0 0.8 0.0 0.2 0.4
20/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phu luc
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N | E TR g R EITE R s 2z 2

5 iz = E ) S ) = W = .
2/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6/5 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
7/5 2.0 0.0 0.0 0.0 0.2 0.4 0.0 0.0 0.0 3.4 0.0 0.0 1.8 0.0
8/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10/5 0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0
11/5 271 108| 17.0| 21.6| 21.2| 36.8| 3338 92| 338| 134 14.6 15.8 242 12.6
12/5 0 1.4 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.2 0.0 0.2 0.4
13/5 0.2 0.0 0.8 0.4 0.2 0.0 0.6 0.0 0.2 0.4 0.0 0.4 0.2 0.0
14/5 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15/5 0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phu luc

14



S " = S 2z = 0% 0%2 =358 m 5 §
02/13/2 1.0 1.0 0.2 0.0 0.0 0.8 0.4 0.2 0.0 0.4 5.8 0.4 1.4 0.0 0.4 0.0
14/02 2.8 1.0 0.8 1.0 0.2 0.4 0.4 1.8 0.2 00| 11.2 2.8 2.2 0.8 0.2 0.2
15/02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
16/02 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 04
17/02 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18/02 5.8 0.0 0.8 0.2 0.0 0.0 0.0 2.0 1.2 0.2 1.8 0.0 0.0 0.0 0.0 0.4
19/02 0.2 0.0 0.0 1.2 0.4 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 1.8 0.0
20/2 38.6 0.4 1.8 3.4 3.2 0.0 0.0 1.8 6.0 0.2 0.0 3.4 0.2 2.6 7.8 6.8
21/2 114 0.2 1.0 1.6 0.2 0.0 0.0 34| 21.8 00| 11.8 5.2 2.8 0.0 472 3.8
22/2 91.8 0.8 0.0 1.4 0.0 0.0 0.0 446 | 22.6 0.0 0.0 31.2 5.8 9.8 90| 344
23/2 52.4 1.6 1.2 25.6 0.4 6.8 7.0 30.8 8.6 04| 156 11.6 4.6 821 31.2| 23.6
24/2 12.8 1.0 0.2 12.2 0.8 1.8 40| 14.6 5.4 0.8 4.0 6.4 7.4 8.8 3.6 2.8
25/2 46.4 4.4 2.2 63.2 2.6 5.0 19.2 | 40.6 | 16.2 221 266 242 | 17.8| 20.6| 164 | 18.8
26/2 2.0 0.0 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.2 0.6 0.4 0.0
27/2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28/2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phu luc
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S " = S 2z = 0% 0%2 =358 m 5 §
1/3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
4/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6/3 3.6 0.2 0.0 0.6 0.0 0.4 0.2 0.8 3.4 0.2 0.8 0.4 1.2 1.0 2.0 1.4
7/3 0.8 0.4 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.8 2.2 0.0 0.0 0.0 0.0
8/3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
9/3 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10/3 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 1.0 0.4
11/3 11.6 1.6 0.2 1.2 04 0.6 0.2 1.8 0.6 0.2 1.6 0.2 1.4 1.6 2.4 2.0
12/3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2
13/3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2
14/3 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.2 0.0 0.0 0.2 0.2
15/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
16/3 1.4 0.0 0.0 0.0 0.0 0.0 0.0 9.8 0.0 0.0 1.2 04 0.4 0.0 0.0 0

Phu luc
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S " = S 2z = 0% 0%2 =358 m 5 §
17/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
18/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0
19/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
20/3 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.2 0.8 0.0 0.2 0.6 0.0 0
21/3 1.4 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.6 0.0 0.0 0
22/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
23/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0
24/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0
25/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.2 0.0 0
26/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0
27/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
28/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
29/3 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
30/3 14.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 5.6 0.0 0.0 0.0 0.0 0.0 1.8 0
31/3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

Phu luc
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S " = S 2z = 0% 0%2 =358 m 5 §
2/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
3/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13/4 7.2 0.2 0.0 18.6 0.0 1.0 1.0 54| 24.0 0.0 0.0 6.6 0.0 0.8 04| 31.2
14/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phu luc
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S " = S 2z = 0% 0%2 =358 m 5 §
18/4 0.0 0.2 0.2 0.0 0.2 0.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0
19/4 0.0 0.0 0.2 1.6 0.0 2.4 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30/4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phu luc
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S " = S 2z = 0% 0%2 =358 m 5 §
4/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6/5 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7/5 1.4 0.0 0.0 1.4 0.0 0.0 0.0 10.2 0.0 0.0 0.0 0.0 0.0 2.8 0.2 7.6
8/5 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
11/5 16.2 8.4 12.0 46.6 8.0 104 130 14.0| 23.2| 10.2| 146 | 354 0.2 18.8] 13.8 47
12/5 0.0 0.2 0.2 0.0 0.4 0.2 0.0 0.0 0.0 0.6 1.6 0.6 0.4 0.0 0.0 0
13/5 0.2 0.0 0.0 0.6 0.0 0.0 0.2 0.8 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0
14/5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0
15/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

Phu luc
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PHU LUC 4. BAN VE

Phu luc 4 bao gém 11 ban vé:

Ban vé 1
Ban vé 2
Ban vé 3

Ban vé 4

Ban vé 5
Ban vé 6
Ban vé 7

Ban vé 8

Ban vé 9

Ban vé 10

Ban vé 11

Phu luc

Téng quan nhiém vu d6 an t6t nghiép - Capstone Project
Thoat nudc mua va thu gom nude thai Thanh phd Da Néng
Ban dd lwu vuc, hién trang thoat nudc luu vuc Tay Bic 4

Tong hop két qua khao sat thuc dia va xa hoi hoc vé ngap ung d6 thi khu
vuc Tay Bic 4

GISva phuong phép s hoa

Khung co sé dir 1iéu ngdp ting d6 thi

Céc 1op dit liéu tir khung co s¢ dir 1iéu

Modul 1 - Dashboard phén tich va truc quan héa dit liéu mua bang
Power BI

Modul 2 - Xay dung ban d6 web tuwong tac hién thi diém va ving ngap
Modul 3 - M6 phong 3D mirc ngép

Két luan va kién nghi
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