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MO DAU
Tinh cip thiét cia dé tai

Thoat nudc mua Thanh phd Ha Noi 1a mét trong nhitng nhiém vu wu tién hang
dau dé dam bao 6n dinh va phat trién ha ting k¥ thuat trong cong cudc xay dung dat
nuée. Theo dinh hudng phat trién thoat nudc do thi va khu coéng nghiép Viét Nam
dén nam 2025, tAm nhin dén nam 2050, d6i voi thoat nudec mua di dé ra hai nhom
muc tiéu co ban sau: (1) to chirc thoat nudc mua nham giam thiéu ngap ung, phong,
chdng thién tai; (2) to chtrc thu gom, tai sit dung nude mua phit hop véi dinh hudng
phat trién kinh té tudn hoan 13 xu hudng tat yéu trong twong lai. Vi vdy, viéc xac dinh
cudng d6 mua dong vai trd rat quan trong trong viéc tinh toan luu lugng mua thiét

Ké, phuc vu ¢6 hi€u qua cho cong tac thiét ké hé théng tiéu thoat nwdc mua do thi.

Thoi gian gan ddy, thanh phd Ha Noi thudng xuyén hirng chiu nhiing dién bién
bat thudng cia thoi tiét ma dién hinh 1a nhiing tran mua 16n gay ngap ung dién rong.
Bién d6i dic trung mua thudng duge quyét dinh boi cac yéu t chinh, nhu: (1) dao
dong chu ky khi hau véi thoi gian trung binh tir 2-11 nam; (2) bién doi khi hau 1am
thay ddi dic trung mua so voi nén trung binh khi hau vé tan suét, cudng d6 va thoi
gian; (3) qua trinh d6 thi hoa dan dén su d6t nong bé mit ving d6 thi 1am thay do6i
truong gi6 va nhiét do khién ting cuong dbi lwu va ting cuong mua khu vuc do thi.
Trong d06, qua trinh d6 thi hod dién ra nhanh chéng tai Thu d6 1am thu hep dién tich
tham ty nhién, viéc quy hoach cao do nén chua théng nhét, hé théng ti€u thoat nudc
qua tai, khong thudng xuyén dugc nao vét... trong didu kién thoi tiét cuc doan va
dién bién khé luong din dén nhiéu rii ro vé méi truong, thach thirc nhét 1a giai phap
tiéu thoat nudc mua trong viée giai quyét cac nhdm muc tiéu trén.

Hién nay, da c6 nhiéu nghién ctru trén thé gidi va tai Viét Nam vé xac dinh

cuong d0 mua tinh toan trong thiét ké thoat nude mua do thi, tuy nhién van con mot

sO ton tai nhu sau:



i) Cong thire tinh toan cudng d6 mua duoc thiét 14p thong qua cac bién 1a chu
ky 13p lai (P) va thoi gian mua (t). Trong thoi gian qua, sd lugng cac tram do mua va
hau hét cac tram khi twong déu quan tric bang may tu ghi nhung viéc chinh 1y va
tong hop sb liéu lwong muwa ngay 16n nhit hang ndm va cudng do mua 16n nhat trung
binh céac thoi doan tai cac tram khi tugng va do mua gén nhu chua duoc thuc hién.

i1) Viéc lya chon phan bd xac suét dé thiét lap mbi quan h¢ cuong do mua-
thoi gian - tan suat trong cong thirc tinh toan cuong do mua la yéu td quan trong trong
viéc xay dung duong tan sudt mua sat voi thuc té nhat. Tuy nhién, hién nay vi¢c luya
chon nay thuong dugc mac dinh bo1 mot vai phan phéi o san.

111) Cong thire tinh luu lugng mua trong TCVN 7957 ap dung cong thirc cuong
d6 mua theo phuong phap cudng d6 gidi han, phuong phap nay di dugc nhiéu nghién
clru trong va ngoai nudc chi ra rang c6 sai sé 16n hon nhiéu so véi thuc té.

iv) Déi voi cac cong thire hién co, da phan cac nha nghién ctru hién nay dang
g dung dang cong thirc ctia Lién X6 véi cac thong s6 cua cong thire duge tinh toan
dua trén phuong phap ude luong sb lidu do mua trong khoang duéi 20 nidm, ¢ noi
du6i 10 nam 1 han ché so v&i do dai théng thudng cua chudi sé liéu (20-30 nim) dé
nam bét duge cac chu ky nén trong dic trung bién d6i lugng mua. Ngoai ra, cac hing
s6 khi hau trong cong thitc cuong d6 mua dugce thiét 1ap dua trén bo sb licu tir nhitng
nim 80 cua thé ky XX khong con phi hop véi thuc trang thoat nude hién nay, khi
nhing train mua thdi doan ngan véi cuong do 16n xuat hién ngay cang nhiéu.

Trong bdi canh ctia Thanh phé Ha Noi ¢6 nhiéu bién dong nhu hién nay, can
¢ nhirng nghién ctru vé cuong d6 mua vira mang tinh ké thira, vira cip nhat nhitng
diéu kién méi nham tang cuong dg tin cay, tinh chinh xac va gia tri thuc tién dé phuc
vu cong tac quy hoach, thiét ké thoat nudc mua do thi, phu hop vdi cac muyc ti€u vé
ha tang trong Quy hoach chung xay dung Thu d6 da duoc Thii twéng Chinh pha phé
duyét.

Vi nhitng 1y do trén, d¢ tai “X4c dinh cwomg do mwa tinh toan trong thiét ké
thoat nwéc mwa thanh pho Ha Ngi” duoc lwa chon c6 tinh cap thiét va gia tri thuc

tién cao.



Muc tiéu nghién ctru

Muc tiéu chung: Nghién ctru xac dinh cong thirc cudng dd6 mua nhim nang cao do
chinh x4c va tin cdy trong tinh toan thiét ké hé théng thoat nudc mua thanh phd Ha
Noi.

Muc tiéu cu thé:

- Phan tich va lira chon duoc ham phan phdi x4c sudt mua phu hop nhit.

- Xay dung duoc duong cong quan hé Cuong do - Thoi gian — Tan suat (IDF).

- X4c dinh duogc cac hang sb khi hau trong cong thirc cwong d6 mua.

- Panh gia duoc kha ning tmg dung cong thirc nghién ctru vao thuc té.

Péi twong va pham vi nghién ciru

- P6i tugng nghién ciru: cuong d6 mua tinh toan

- Pham vi nghién ctru: Thanh phé Ha Noi.

Phwong phap nghién ciru

- Phuong phap ké thira:

Tiép thu va st dung c6 chon loc két qua nghién ctru va thanh tyu khoa hoc cong nghé
clia cac tac gia trong va ngoai nudc da nghién ctru vé nhitng van dé co lién quan dén
de tai.

- Phuong phap diéu tra thu thap va danh gia:

Diéu tra thu thap s6 liéu khi twong thuy vin va céc tai liéu vé hé thng cong trinh tiéu
thoat nudc ctia thanh phd Ha Noi. Khao sat va nghién ctru thuc té vé hién trang hé
thdng tiéu thoat nudc thanh phd. Phan tich danh gia va tong hop cac tai liéu, nghién
ctru lién quan dé tir d6 rat ra cac co sé khoa hoc va kha nang g dung vao thuce tién.
- Phuong phap phan tich tong hop:

Phén tich thong ké, tong hop, danh gia bién dong cia mua theo khong gian va thoi
gian. St dung céc kién thirc vé thuy van hoc do thi, thoat nudc bé mit, co s& ly thuyét
ham trong khi tuong thuy van lam co s& 1y ludn trong qué trinh nghién ctru va xay

dung céc thuat toan.



- Phuong phép toan hoc:

Phén tich twong quan, hdi quy thuc nghiém, gian gradient tong quan phi tuyén tinh 1a
cac cong cu duoc sir dung trong luan 4n dé Iyra chon ham phan phdi xac suét Gmg véi
tan sudt mua, thiét lap quan hé cuong do0 mua — thoi doan — tan suit va xac dinh céc

khoang gia tri tham sb khi hau cho cong thirc cudng do mua tinh toan.

- Phuong phép st dung mo hinh thuy van, thuy luc:

Ung dung mé hinh toan vao nghién ctru tiéu thoat nudc 13 yéu cu can thiét boi mo
hinh toan c6 nhiing thé manh trong viéc giai quyét cac bai toan hé théng, mang
ludi...Mo hinh toan dugc st dung trong luan an 1a MIKE URBAN.

- Phuong phép chuyén gia:

Tham van, hoc héi, tiép thu ¥ kién tir cac chuyén gia, cac nha nghién ciru, cac nha
khoa hoc ¢ nhiéu cong trinh nghién ctru va kinh nghiém trong viéc tiéu thoat nudc
d6 thi dé hoan chinh noi dung luan an.

Noi dung nghién ciru

- Xac dinh cuong do mua tinh toan theo phuong phap thong ké xac sut, trén co s
phan tich lya chon ham phan phéi X4c suat phu hop voi s6 liéu mua duoc cap nhat
méi nhat (t61 nam 2023) cua céc tram khi tuong co ban ¢ khu vuc Thanh phé Ha No1.
- X4y dyng mbi quan hé quan hé cuong d6 mua — thoi doan — tan sudt (IDF) cho khu
vuc Thanh phd Ha Noi.

- X4c dinh cac hing sb (tham sb) khi hau trong cong thirc cudng d6 mua theo phuong
phap hdi quy toan hoc.

- Panh gia kha ning ap dung vao thuc té ciia cong thirc cuong d6 mua véi cac hing

s6 (tham sd) khi hau méi.

Két qua nghién ciru

- D3 phan tich va lwa chon dugc ham phan phdi xac suit 1a ham Gumbel, phu hop
nhat voi dic diém mua thoi doan ngin ¢ khu vye Thanh phd Ha Noi.

- B3 xay dung dugc ho duong quan hé Cuong d6 mua — Thoi gian mua — Tan suét
mua (IDF) cho céac lvgng mua dac trung (5, 10, 15, 30, 45, 60, 90, 120,180, 360, 720,
1440 phut) & Ha Nbi theo s6 liéu mua duoc cap nhat dén nam 2023.



- b3 x4c dinh duoc bd tham sd khi hau (4, C, b,n) mdi cho cong thirc cuong dd mua
tinh toan dugc lya chon, lan luot 1a (2003, 0,598, 5, 0,602) va (2320, 0,655, 9, 0,633)
cho hai tram khi tugng Lang va Ha Dong.

- P danh gia dugc do tin cdy cta bo tham sb nay thong qua phuong phap sai s6 quan

phuong va hé sé twong quan.

- P danh gia duoc kha nang tmg dung vao thuc té cong thirc cuong dd mua cia luan
an trong tinh todn mang ludi thoat nudc thuc té & Ha Noi thong qua so sanh voi két
qua tinh toan bang mo hinh thoat nudc do thi MIKE URBAN.

Nhitng déng gop méi ciia dé tai

- Lwa chon dugc ham phan phdi xac suat phu hop dé xay dung duong tin sudt mua
sét v6i thyc t€ nhat.

- X4y dung duogc mbi quan hé Cuong d6 mua — Thoi gian mua — Tan suat mua (IDF)
cho khu vuc Thanh phé Ha Nai theo s6 liéu mua duoc cap nhat bod sung maoi nhat dén
nam 2023.

- X4c dinh dugc bo tham s khi hau tdi wu cua cong thirc tinh cuong dé mua cho
Thanh phd Ha Noi.

Y nghia khoa hoc ciia d@ tai

- Luan an da goép phﬁn hoan thién co s& khoa hoc cho viéc lua chon ham mat d¢ phan
bd x4c suat phu hop dé lam co s& cho viéc thiét 1ap méi quan hé quan hé cudong do
mua — thoi doan — tan suat (IDF) va xy dung cong thirc cudng do mua tinh toan.

- Luén 4n di gop phan hoan thién co sé khoa hoc va phuong phép xac dinh cac tham
s6 cho cong thirc cudng d6 mua.

- Luan an d3 gop phan cung cap co sd khoa hoc xac dinh cuong d6 mua tinh toan
trong thiét ké thoat nugc mwa Thanh ph Ha Noi.

- Két qua nghién ciru cta ludn 4n c6 thé dugc tng dung trong cong tac quy hoach,
thiét ké cac hé thong tiéu thoat nudc mua khu vuc dan cu, @6 thi Thanh phd Ha Noi.
- Két qua nghién ctru cua luan an co thé duogc sir dung 1am tai liéu tham khao trong
céc cong tac nghién ctru chuyén mén, gitp md rong va hoan thién hon nhing van dé

con ton dong can gidi quyét khac trong thoat nudc mua do thi.
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Hinh M.1. So d6 ndi dung nghién ctru cta luan an




CHUONG 1: TONG QUAN
1.1. Tong quan vé cuwong do mua tinh toan
1.1.1. Khai niém vé cwong dd mua va cwong do mwa tinh toan
1.1.1.1. Cuwong dp mwa

Téng lwong mua 13 lugng mua (hay con goi 1a 16p nude mua hodc d6 sau 16p
nudc mua) quan tric dugc tai mot tram do dac dai dién cho mot khu vuc nao do trong
mot khoang thoi gian nhat dinh. Cudng d6 mua thudng duoc dinh nghia 13 d6 sau 16p
nudc mua roi trong mot don vi thoi gian. Khoi lugng mua khi roi xudng tiy theo
trang thai tng trin mua s& khac nhau. Mdi trAn mua dugc dic trung bdi hai gia tri
chinh gdm luong nude mua roi xudng quan tric duoc qua cac thiét bi do dac va thoi
gian mua. Gia trj thir nhat duoc biéu dién bang bé day 16p nudc theo don vi dai hay
thé tich nudc mua trén mot don vi dién tich. Gia tri tha hai duge tinh béng don vi thot

gian thé hién bang phut, gidy, gio [12].

Nhu vy, dai luong co ban ddc trung quan trong cua céc tran mua la cuong do
mua dugc xac dinh bang ty s6 gitta lwong nude mua véi thoi gian mua, ¢ don vi tinh
13 mm/phuat hoic lit/gidy. Cudng d6 mua c6 thé duoc chia 1am hai loai 1a cudng do
mua tirc thoi va cuong dg mua trung binh thoi doan. Cudng @6 mua tire thoi la cuong
d6 mua thuc t& do dugc trong timg thoi diém va bién ddi lién tyc. Cudng d6 mua
trung binh thoi doan 1a lwgng mua roi trong mét don vi thoi gian tinh trung binh trong
thot khoang d6. Trong qua trinh mua, cuong do mua dugce do lién tuc, cho nén trong
thuc té nguoi ta sir dung khai niém “Cudng do trung binh trong mot khoang thoi gian
nao d6”. Chinh vi vay trong tinh toan, ta thuong dung cudng d6 mua trung binh, dugc
biéu thi boi cong thirc tong quat sau:

h
i = m (1.1)
trong d6: i - cuong d0 mua con dugc goi la cuong do mua theo 16p nudc

(mm/phut);
h - @6 sdu mua, do bang mm;

t - thoi gian mua, thuong tinh bang phut.



Cuong d6 mua theo thé tich duoc tinh theo cuong d6 mua theo 16p nudc i

thong qua mot hé sb chuyén doi, cong thirc nhu sau:
q =166.7 * i (1.2)
Trong do: g la cuong do mua theo thé tich, 1/s.ha;
166.7 13 hé s6 chuyén doi don vi;
[ 1a cuong do mua theo 16p nude, mm/phut.

(Vi du thuc té cuong d0 mua 6 mm/phut str dung cac cong thurc tinh todn trén

xac dinh dugc cuong do mua tuong ung 1a 1 1/s.ha).
1.1.1.2. Cuwong dp mwa tinh todn

Trong tinh toan thiét ké hé thong tiéu thoat nudc mua do thi thuong quan tam
dén cudng d6 mua trung binh 16n nhat trong khoang thoi gian tinh toan t nao dé. Khi
d6, cuong d6 mua trung binh 16n nhat trong khoang thoi gian tinh toan t duoc xac

dinh qua cong thirc dudi day:
it - — (1.3)

trong 46 i, — 13 cudng d6 mua trung binh 16n nhat trong khoang thoi gian tinh

toan t, don vi (mm/phit);

h, — 13 lwong mua 16n nhat hay d6 sdu mua 16n nhat do duoc trong

khoang thoi gian t, don vi (mm)
t - thoi doan mua tinh todn, thudng tinh bang phit.

Trong tinh toan thiét ké noi chung ngudi ta thudng quan tim dén gid tri tan
suét hay d¢ 1ap lai cta cac hién tugng. Tuong ty voi tinh toan thiét ké hé théng tiéu
thoat nudc mua, néu xét thém yéu t6 tin suat mua tinh ton (p %) thi c6 thé thém chi
sO tin suat vao céac ki hiéu cua i va h trong cong thirc 1.3 ¢ trén. Khi d6, cudng do
mua d6 mua trung binh 16n nhat trong khoang thoi gian tinh toan t twong g véi tan

sut p s& dugc tinh qua cong thirc sau:

lgp =— (1.4)



trong do

it p —la cuong do mua trung binh 16n nhat trong khoang thoi doan tinh toan t g voi
tan sudt p hay con goi 1a cuong d6 mua tinh toan & thoi doan t va tin suét p, hoic
cling c6 thé goi 1 cudng do mua gidi han 16n nhit trong thoi doan tinh toan t va tan

suit p, don vi (mm/phut);

h¢, —1a luong mua 16n nhat hay do sdu mua 16n nhét trong khoang thoi gian t twong
ung voi tan suét p hay con goi 1a lugng mua tinh toan ¢ thoi doan t va tan suat p, don

vi (mm)

t - thoi doan mua tinh toan, thudng tinh bang phut. Thong thudng trong mot sd cac
cong thirc tinh toan cudng d6 mua thi thoi doan t dugc ldy bang thoi gian tap trung

nudc cua luu vuec.

Qua phén tich céc tai liéu lién quan dén xac dinh cudng d6 mua tinh toan co
thé phan chia lam hai nhém chinh nhu sau dya trén cac s6 liéu mua thu thap hoac

quan trac tai cac vi tri nghién curu:

+ Nhém thi nhét 13 tinh toan theo phuwong phép phén tich théng ké. Phuong
phap nay cho phép xac dinh truc tiép gia tri cuong d6 mua tinh toan itp d6i voi thoi
doan t v&i tan suét 1a p dua vao cac s6 lidu quan tric mua thuc té tai cac tram khi
tuong hoac tram do mua st dung cac thiét bi do mua tu ghi hay ty dong. Nhu vay,
nhém phuong phap nay chi ap dung duogc cho cac khu vue ¢6 chudi sb liéu quan tric
mua da dai (nhiéu nam). Phuong phap dic trung thuée nhém nay 1a dudng cong quan
hé Cudng do6 mua — Thoi doan — Tan sudt s& duoc trinh bay tong quan trong Tiéu

muc 1.2 dudi day.

+ Nhom thir hai 1a tinh toan theo céc cong thire thuc nghiém hay con goi la
cong thirc kinh nghiém. Nhém phuong phép nay duoc xdy dung dwa trén nhiéu
phuong phap khac nhau nhu phwong phéap hdi quy toan hoc hodc dya vao luong mua
ngay tinh toan,... Cac cong thirc thyc nghiém thudng hay chitra cac hé sé thuc nghiém
khac nhau, cac hé sé nay thudng duoc xac dinh thong qua phuong phap thi nghiém
hay thuc nghiém. Mdi tac gia khi nghién ctru dé xuat cac cong thirc thuc nghiém s&

dua trén cac gia thiét va quan diém khac nhau din dén nhom phuong phap nay kha
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phong phu va da dang. Uu diém ctia nhém phuong phép nay 1a khong st dung nhiéu
sb liéu quan tric tai cac tram khi tuong hoac tram do mua. Do vay co thé sir dung
hiéu qua cho cac khu vuc khong co s6 liéu do mua tu ghi hodc thiéu s6 liéu do mua
tu ghi (thoi gian quan tric ngén, chwa du dai).

Téng quan vé cac cong thirc thuc nghiém cudng do mua tinh toan trén thé gisi

va & Viét Nam s€ dugc trinh bay ngay sau day.
1.1.2. Cac cong thirc cwong do mwa tinh toan trén thé gii va Viét Nam

Mot trong sb cac van dé thuong gip nhat khi thiét ké thoat nude mua 13 lya
chon diing cudng do mua tinh toan- cong thirc co ban dé tinh luu lugng nudc mua va
thong s6 cho cac cong trinh thoat nuéc mua. Hién nay c6 mot sé phuong phép dua ra
dé tinh toan cuong d6 mua. Sy da dang cac cong thirc cuong d6 mua chi yéu van dua
trén cac 1ap luan khi tugng vé tinh toan kénh din nudc mua va su phu thudc cua céac

yéu t6 khi tuong thuy vin ciia vi tri tinh toan.

Pa phan, viéc thiét 1ap cong thirc cudng dd mua tinh toan dia trén co sé bt
dau tir cac dir lidu khi twong vé luong mua trung binh c6 tinh dén khi hau cua ving
da khao sat. Mot vai truong hop khac dua trén co sd kinh nghiém da co vé cac tran
mua va cac tham s cla tran mua rao, ma cac tham sb nay xac dinh cuong do mua va

su phu thude cua né vao thoi gian mua.

Ngoai ra, con c6 phuong phap dua trén co sé xac dinh cuong do mua tinh
toan theo su thiéu hut do 4m va theo luong mua trong mot ngay.

Céc phuong phép tinh cudng d6 mua hién nay co thé chia thanh phuong phap
chinh x4c va gan dang.

Su phu thudc cuong do mua vao vao thoi gian mua dugce biéu dién dudi dang

tong quat sau:

——A 1.5
A
q=— (1.6)
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A
= — 1.7
1=777 (1.7)
A
q—H_—b+c (1.8)
A
=— 1.9
q=7 (1.9)
A
q=_+c (1.10)
q=a—bt (1.11)

trong do: A, b, c,n 1a cac tham s6 dugc xac dinh vao vi tri do mura.

Tur cong thie (1.5), khi b = 0 thi nhan dugc cong thuce (1.6), khin = 1 thi
nhan dugc (1.7), vakhin = 1vab = 0, tanhan duoc cong thic (1.9). Trong tat ca
cac cong thure néu trén, khi tinh toan thuy khi cia mang lu6i mua, thi cac cong thirc

(1.5), (1.6) va (1.7) thuong duoc sir dung nhiéu nhat.

Dé biéu dién quan hé gifta cuong do mua hay tham s6 A voi xac xuat hay chu

ky tran kénh P, c6 thé sir dung cac cong thic sau:

A=A, +B.logP (1.12)
A=A, P’ (1.13)
A =D(P®—d) (1.14)

trong do: A, A4, B, D, y,t,d la cac tham s, 1a héng s6 dbi véi vi tri va khu vuc d3 cho.

Dang cong thtrc (1.12) phan anh tbt cc quan tric da cho véi gidi han thay d6i
rong cta P tir 0,25 nam dén 100 nam va hién nay duoc sir dung pho bién nhat. Dang
cong thire (1.13) cho két qua thoa dang chi trong mot giéi han thay d6i khong 16n P
tir 1 nim dén 10 ndm. Dang cong thirc (1.14) thich ung tt véi su quan trac trong giGi
han thay dbi P tir 0,2 nam dén 20 nam.

Cong thirc tinh cuong d6 mua chinh xac nhat d6i voi mot ving niao d6 c6 thé
thuc hi¢én trén co s¢ phan tich chi tiét ctia cac vii luong ké tu ghi tai cac tram khi

tugng dia phuong theo chu ky khong nho hon 15-25 nim. O Lién X6 cii chu ky quan
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tric khong nho hon 20 — 25 nidm [32]. Cac dién giai, cac cong thic trong tiéu muc co
thé xem chi tiét hon trong Luan an Tién si Khoa hoc ctia GS. TSKH. Tran Hiru Uyén

[32].
1.1.2.1. Céng thirc cwong dp mwa tinh todn trén thé gigi

a) Cong thirc cuong do mua cua GS Gorbachev (phwong phap cwong do gioi han)
Phuong phép tinh toan kénh dan nudc mua ciia Gorbachev con dugc goi la
“Phwong phap cudng do mua giéi han”. Nhu di biét day khong nhiing 12 phuong
phap xac dinh luu lugng tinh toan ma con 1a phuong phap tong quat dé thiét 1ap cudng
d6 mua tinh toan. Pay 1a mot trong nhimg phuong phap tinh dau tién duoc st dung
0 Lién X0 cii, da dugc thuc hién tir nam 1920. GS. Gorbachev da dua ra mot khai

niém madi ve sttc manh cua tran mua theo cong thirc dudi day:

A =it (1.15)
trong do6: A: strc manh cua tran mua, i : Cuong do mua (mm/phut), t: do dai tran mua

(phat). Tur d6 rut ra:

) A
L= tO_S (116)
Strc manh cua trdn mua dac trung cho diéu kién khi hau cua dia phuong. GS
Gorbachev di biéu thi dudi dang ham $6 phu thudc vao chiéu cao cta 16p mua trong
nam H (mm) va chu ky 1ap lai cac tran mua P (ndm). Trén co s¢ do, xac dinh duogc

cac cong thirc sau:

A =P (1.17)
p=ay H? (1.18)
A = a/H?P (1.19)

trong d6 p: hing s6 khi hau cua dia phwong; P: chu ky tran kénh (nim). Theo GS
Gorbachev thi 4 = 0,046 con theo GS Zaky thi u € (0,024; 0,049) va phu thudc vao

vi tri dia ly cia tram quan trac.
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Nhu vay dé xac dinh cuong d§ mua tinh todn GS Gorbachev dé xuit cong thirc nhu

sau:

166,7.a. \VH2P
q= t0‘5 '

(1.20)

Nhuoc diém ctia phuong phép nay 1 kha ning tao thanh cac tran mua & bat
ky dia phuong nao chi dugc dic trung bang luong mua trung binh khi gié tri tham s
khong ddi bang 0,046 dbi vai tat ca cac ving khi hau cta Lién X6. Vi thé trong tat ca

cac tram quan trac c6 trung binh cong cac tran mua nhan duoc cac gia tri bang nhau.

Tir giai thich nay, dé lam rd kha ning tao thanh mua thi mot tham so dia
phuong nao d6 dua vao luong mua trung binh 14 chua day du. Theo Zaky thi 1anh tho
chau Au, phﬁn 1anh tho cta Lién X6 chia thanh 7 vung khi hau. Gia tri hé s6 da xac
dinh thay ddi tir 0,0235 ¢ phia Bac dén 0,0538 phia Ty Nam. Gia tri cuong d6 mua
tinh toan theo cong thuc (1.20) thuc té qua cao dén 50%, cho nén hién nay cong thirc

nay thuong khong gidi thiéu sur dung.

b) Céng thirc cueong dg mira ciia Vién Thiy vin quéc gia (Lién X6 cii) (phwong phdp
tong qudat)

Cong thire tinh cudng d6 mua cua Vién Thuy vin qudc gia (GTI) thudc Lién
X6 cii 1a cong thirc tong quat tinh cudng d6 mua véi cac tham sb cia nd duoc xac
dinh ddi v6i phan 16n 1anh tho Lién X6 cii. Nhitng két luan ciia cong trinh ndy, ngay
nay duoc 4p dung rong rii trong thuc té tinh toan thity vin, ngay ca cho cac co quan

thiét ké khi tinh toan kénh dan nudc mua. Cong thirc cua Vién GTI co dang sau:

A; + B.logP
P B L (1.21)
(t+ 1Dn

trong do: i la cuong do mua (mm/phut), t 1a thoi gian mua (phut); P 1a chu ky 1dp lai

(ndm), A4, B 1a cac tham s6 dugc xac dinh cho tirng tram, n: chi s6 mii.

Gia tri cua n khi tinh thtr véi mot loat tram cua Lién X0 cii theo cong thirc cia
vién GTI bﬁng ttr 0,50 dén 0,76. Dé thuan tién cho tinh toan thi chi sé mi chung cho
toan lanh thd Lién X6 1y bang 0,67. Cong thirc nay dugc biéu dién bang duong thang

trén mat toa do logarit.
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Trong thyc té chi s6 mil n thay doi twong d6i manh tiry thudc vao mot sb diéu
kién, gia tri trung binh cua n6 cho théy su phu thudc thuc su ciia cuong d6 mua vao

thot gian mua cia mot sO tram quam trac.

Tham s A; va B cho bo1 Vién GTI cho 189 tram, ngoai ra & GTI con thanh
1ap ban db tach riéng cac tham sd ndy. Tat ca cac dang cong thic ciia GTI c6 xu
hudng tinh todn cuong do vaoi chu ky 1dp lai 16n, dang quan tdm khi tinh toan thuy

van.

c) Cong thirc cuwong do mua cua Vién Han ldm Khoa hoc Leningrad (phwong phap
gan ding)

Vao nam 1949, Vién Han 1am Khoa hoc Leningrad (GTI) da cong bd mot
phuong phap méi dé xac dinh cong thic tinh cuong dd mua. Vién di phan tich dir
li¢u cua vii luong ké tu ghi & mot loat tram khi tuong va theo tai li¢u cua GTI da dua

ra cac tham s6 A va n tir 35 tram quan trac cia Lién X6 cli dé dua ra cong thirc:

A
9= (1.22)
Phén tich céc tai lidu vé cuong do mua duogc tich lily trong tat ca thoi gian &
Lién X6 cho phép GTI xtt ly bang phuong phap gan ding dua ra cong thic tinh cudng
d6 mua dé tinh toan kénh din nudc mua [64]. Thuc chat 1a x4c dinh cac tham s cua
cong thirc tinh cudng do theo ban dd tach riéng cac tham sé nay. Cong thirc chinh

cua cuong do mua theo GTI c6 dang nhu sau:

_Af(P)
q =

tn

(1.23)

trong do g: cudng do mua, (I/s.ha), t: thoi gian mua (phat); f(P): ham cia
xéac suat chu ky mua vuot qua ciia cudng do mua (nim), A va n: cic tham s mua
rao.

Cong thirc (1.23) dugc biéu dién bang dudng thing trén toa d6 logarit. Khi
chuky P = 1 ta c6 cong thuec:

A
q = t—; (1.24)
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Ap dung cong thirc (1.24) cho mét tram bat ky yéu cau phai xac dinh gia tri
ctia tham s6 A1, chi s6 mil n va ham chu ky tran céng. GTI da nghién ctru van dé nay
va cho rang hop 1y nhét 13 dua vao cong thirc tinh cuong d6 mua tong quat (1.23)
khong phai gid tri A ma 13 cuong d6 mua véi chu ky tran kénh 1 14n trong ndm gq,,.

Gia tri cua g, lién quan voi A theo phuong trinh:

A =20".qy (1.25)
trong d6 n: chi s6 mil khi t trong cong thirc tinh cudng d6 mua. GTI lay thoi gian
mua bang 20 phut trén co s& gid tri trung binh cua tat ca cac chu ky da khao sat.

Thay vao cong thirc (1.23) gia tri cua A dugc xac dinh theo cong thirc (1.25),

ta duoc:

_ 20™.q-f(P)
q =

= (1.26)

GTI di thanh 1ap so d6 phan b chi sé mil n va cudng do g,, theo ving lanh

thd cua Lién X6.
Su phu thudc ctia cuong do mua vao chu ky tran kénh mat lan thuong c6 dang:
f(P)=1+C.logP (1.27)

trong d6 P 1a chu ky tran kénh mot 1an (ndm), va C 1a tham s6 cta dia phuong da cho.
Trong trudng hop ndy, cong thirc tong quat cta cudng d6 mua theo GTI ¢ dang:

_20™.q30- (1 + C.log P)
= o

(1.28)

trong d6  q: cuong dd mua (I/s), t: thoi gian mua (phat),
P: chu ky tran kénh mét 1an dé tinh cuong d6 mua (nim),
c: hé s6 ké dén dic diém khi hau cua ving,
@z0: cudng do mua dbi véi dia phuong da cho (véi thoi gian mua bang
20 phat, khi P = 1) (I/s.ha),
n: tham s xéac dinh trong truong hop chung theo cong thic n = n’P¥,
v6in’ 1a gia tri ciia tham s6 khi P = 1 nam, k 14 tham s6 dic trung cho sy thay doi

tran mua.
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Véi cong thirc nay, GTI da thiét 1ap ban d6 phan bo cac tham sb ctia cong thirc

tinh cudng d6 mua tong quat ¢ tit ca lanh tho cua Lién X6 cil.
d) Cong thiec cwong do mua o Hoa Ky

Tai Hoa Ky, Meiep va Stal dd nghién ciru trén 7 ving lanh thd theo dic trung
khi hau cua timg ving va dé xuat mét loat cong thirc c6 dang sau:

A

=— 1.29
t+b ( )

i

trong d6 i 1a cuong d6 mua (mm/gid); t 1a thoi gian mua (phut), 4, b 14 cac tham sd

c6 gia tri khac nhau d6i véi cac dia phuwong va chu ky tran kénh khac nhau. Mot sd vi

Or l .

Céc cong thuc nay duoc sir dung rong rdi & My khi thiét ké kénh din nudc
mua. Nhugc diém cta cac cong thirc nay 1a can xac dinh nhiéu dang ctia tham s6 A
va b, dic biét dbi voi cac ving va chu ky tran kénh khac nhau.

Nam 1930, k¥ su Bernard ¢ ving mién dong nuéc My dd dua ra cong thirc

tinh cuwong do mua dang:

A
i= (1.32)

Déi v6i tham s A va n, Bernard ciing thanh 14p ban do phén tach cac tham
s6 ndy.
e) Cong thirc cuong do mua o Anh
Vao nam 1933, nudc Anh str dung hai cong thirc chung cho ca nudc nhu sau: Doi véi
thoi gian mua 5 phit dén it hon 20 phit thi i = %, con ddi véi thoi gian mua tir 20
dén 100 phat thi i = =, trong d6 i la cudng do mua (dm/giv); ¢ 1a thoi gian mua

(phut).
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f) Cong thurc cuong do mwa o Nhdt Ban

Tai Nhat Ban, khi thiét ké kénh din nudc mua ciing c6 sy thay doi cong thirc

tinh cuong d6 mua so voi My va Anh. Céac tham s6 A va B thiét 1ap cho cac thanh

p
IZu a L . .

@) Céng thirc cuwong do mwea & Trung Quoc

Tai Trung Quoc, cong thirc cuong do mua c6 dang nhu cong thure cua Lién X6
cli va My dé tinh toan kénh dan nudc mua. Trung Qudc 1a mot dat nude co dign tich
16m, khi hau c6 nhiéu vung khac nhau, vi thé khi tinh toan cudng d6 mua mdi dia

phuong ctia Trung Qudc c6 cong thirc cudng do mua khac nhau.

_ 1125(1 + 0,647.10g P)

Bac Kinh q 0675 (I/s.ha), (1.35)
, A 1930(1 + 0,58.log P)
Quang Chau q= (& 7 9)0668 (I/s.ha), (1.36)
_ 1050(1 + 0,71.1og P)
Nam Ninh q= (l/s.ha), (1.37)

(t + 21,1)0119

h) Cong thurc cuwong do mua o Puc

Tai Ptic, dé xac dinh cudng do mua tinh toan cho cac khu vyuc khong co sb
lidu do dac mua du dai, cong thirc cudng do mua tinh toan dugce dé xuat voi thoi gian
mua nho hon 15 phut va 16n hon 15 phut. D6i v6i thoi gian mua tir 15 phit trd 1én

thi cong thirc c6 dang nhu sau:

q15.10,82(P02%6 — 0,333)
q= :

073 (1.38)
Con lai, d6i v6i thoi gian mua it hon 15 phut thi cong thir nhu duéi day:
.147,7(P%2*¢ — (0,333
_ s ( ) (1.39)

(¢ + 15)135
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i) Cong thirc curong do muea & Cong hoa Dén chit Nhdn déan Triéu Tién
Tai Triéu Tién, phuong phap xac dinh cuong dé6 mua tinh toan ctia Vién Han

lam Khoa hoc Leningrad da dugc st dung, cong thirc nhu sau:

20™q,0(1 + c.log P)
e tn .

(1.40)

Két qua cua cta viée 4p dung nay di khang dinh tinh dung dan cta cong thirc

chung str dung tai Lién X0 cii.
1.1.2.2. Cong thirc cwong dp mwa tinh todn thwong dung ¢ Viét Nam

Tai Viét Nam, cac cong thirc cuong do mua tinh toan duge sir dung kha phd
bién béi do ddc thi vé mang ludi tram do mua & nude ta la khd thua thét, co do dai
dir liéu khong 16n va dam bao dé ap dung cac phuong phap tinh toan khac. Do vay,
cac cong thire thuc nghiém van 1a lya chon phu hop nhat cho cac bai toan thiét ké hé
thong tiéu thoat nudc mua. DA c6 nhiéu tac gia nghién ciru va dé xuat cac cong thirc
thyc nghiém trén co s& ké thira cac cong thue tur cadc nude nhu Lién X6 cii va diéu
chinh cho phu hop véi diéu kién ciia Viét Nam. Trong d6 ¢ cong thire da dugc dua
vao Tiéu chuin Viét Nam phuc vu cho thiét ké hé théng tiéu thoat nudc trén ca nudc.
Trong ndi dung ndy, mot s6 cong thirc tiéu biéu va thuong st dung trong tinh toan

thiét ké hé théng ti€u thoat nudc mua & Viét Nam s€ duoc gioi thi¢u chi tiét.
a) Cong thirc tinh cwong do mua theo TCVN 7957:2008

Theo tiéu chuan qudc gia vé thiét ké hé thong tiéu thoat nuéc TCVN
7957:2008 vé Thoat nudc - Mang ludi va cong trinh bén ngoai- Tiéu chun thiét ké,
ap dung dé thiét ké xay dung moi hodc cdi tao, md rong va nang cép cac hé théng
thoat nudc ciia cac d6 thi, khu dan cu tap trung va khu cong nghiép bao gdm mang
ludi thoat nudce va cong trinh bén ngoai, cong thirc cuong dd mua tinh toan dugce quy

dinh nhu sau:

. A1 +c.logP)
T T e+ b)m

(mm/h) (1.41)

trong do P 1a chu ky 1ap lai trdn mua tinh todn (ndm) (la khoang thoi gian trung binh
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xuét hién mot trin mua vuot qua cuong dg tinh todn, t la thol gian mua tinh toan
(phat), A, b, ¢, n 1a cac tham s6 x4c dinh theo dia phuong. Gia tri cac thong s6 A, b, ¢, n
ctia cac dia phuong dugc tra theo két qua Bang PL1.1 phan Phu luc 1.
b) Cong thirc tinh cuong do muwa cua Cuc Thuy van

Cuc Thuy van truc thudoc Cuc Thuy loi cii, nay la Téng cuc Khi tuong Thuy van
thudc BO Tai nguyén va Moi trudng, di dé xuat sir dung cong thirc ctia Tran Viét
Lién (1979) [12] dé x4c dinh cudong d6 mua tinh toan trén toan b lanh thd Viét Nam
nhu sau:

q20(20 + c)"(1 + k.In N)
(T +c)n

q(T,N) = (1.42)

Trong d6:  n,c - 1a cac dai lugng phu thudc vao khi hau cua tirng vung,
g2 - la cuong do mua tng véi thoi gian mua 20 phut cia trdn mua co
chu ky 13p lai mdt lan trong ndm (day la dai lugng khong doi véi ting vung),
N -1a chu ky 13p lai trdn mua tinh toan, N chinh 1a khoang thoi gian Xuét
hién mdt tran mua vuot qué cuong do tinh toan (ndm),
t - 1a thoi gian mua tinh toan (phtt).
Gia tri cac thong sd b, ¢, n, g, cta dia phuong dugce tra theo két qua cua 47
tram khi twong trén toan qudc trong Bang PL1.2 phan Phy lyc 1.
c) Cong thirc tinh cwong do mwa cua Vién thiét ké - B6 Giao thong van tai

Vién thiét ké thuéc Bo Giao thong van tai da dé xuat sir dung cong thurc tinh
cudng d6 mua tinh toan nhu sau dé phuc vu cho tinh toan thiét ké trong linh vuc giao
thong van tai:

) _ A+bloghN 10+ 12,5.1ogN
C(t+Db) [(t+b)r+b]r (n+ 12)066

a x K (1.43)

trong do: A - tham sb dia ly; A = 10,00 N -3¢ lap lai tran mua, N = 0,66,
S- sttc manh tran mua ung véi P% (mm/phut),
n - chi s6 giam dan theo thoi gian t,
b - tham s6 hiéu chinh, b = 12, t - thoi gian mua (phut),

K - hé sb khi hau (hiéu sb diéu chinh phu thudc vao timg ving khi hau).
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d) Cong thiec cuwong do mua cua truong Pai hoc Xay dung Ha Noi

GS.TSKH. Tran Hiru Uyén (1973) dd dé xuét cong thirc xac dinh cudng do
mua tinh toan nhu sau:

_ 35™.¢50.(1 +c.logP)

(t + 15.pm)n (1.44)

trong do: q: cuong do mua (1/s.ha),
t: thoi gian mua (phut),
P: chu ky tran kénh (nam),
n va c: cac tham sb ké dén diéu kién khi hau cua vung lanh thd,
m: tham sb dic trung cho su thay ddi cac tran mua.
q20: cuong do mua trong thoi gian mua 20 phut, khi P = 1.

C6 thé nhan thiy cac cong thirc x4c dinh cudong d6 mua tinh toan dugc nghién
ctru va dé xuét st dung ¢ Viét Nam c6 cac tham s6 phu thudc vao tinh chat dic thu
cua tirng dia phuong, vi du nhu phu thudc vao tinh chit khi hau cua tung khu vye, vi
tri dia ly, dac trung mua...Céac tham sb trong cong thirc mac du da dugc thuc nghiém
dé xac dinh cho ting dia phuwong nhu trong cong thirc cia TCVN 7957 hay cong thirc
ctia Cuc Thay vin cii nhung c6 thé thiy rang cac yéu té chi phdi dén gia tri cac tham
s6 nay ludn co su bién ddi. Ngoai ra, ddi véi cac cong thirc hién co, da phan cac nha
nghién ctru hién nay dang ung dung dang cong thirc ctia Lién X6 voi cac thong sb
ctia cong thirc duoc tinh toan dya trén phuong phap wdc luong sb liéu do mua trong
khoang dudi 20 nam, c¢6 noi dudi 10 ndm. Thém vao do, cac hing s6 khi hau duoc
thiét 1ap duya trén bo so liéu tir nhitng ndm 80 ciia thé ky XX khong con phi hop vai
thuc trang thoat nudc hién nay, khi nhitng trin mua thoi doan ngan véi cuong do 16n

xuat hién ngay cang nhiéu.

1.2. Tong quan vé dwong cong quan hé¢ Cwong d6 mwa — Thoi gian — Tén suat

(Intensity — Duration — Frequency)

Nhu di gidi thiéu ¢ phan trén, phuong phap xac dinh cuong d6 mua tinh toan

st dung dudng cong quan hé Cuong d6 mwa — Thoi gian — Tan suit (IDF - Intensity
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— Duration — Frequency) thudc nhém phuong phap thir nhat (nhém phuong phap
thdng ké&). Pay ciing 1a mot trong nhitng phuong phéap dién hinh thudc nhém nay, vi
vay trong ndi dung ndy ludn 4n s& tip trung tong quan cac van dé lién quan dén duong

cong quan hé IDF nay.
1.2.1. Kh4i niém vé dwong cong quan h¢ IDF

Trong thiét ké hé thong thoat nudc mua, cuong dd mua tinh toan dong vai tro
t6i quan trong, 1a co sé cho viée tinh toan luu lugng tiéu thoat thiét ké. Thong thudng
mot tran mua rao thiét ké duoc str dung trong d6 c6 xét tdi quan hé cudng d6 mua,
thoi gian va tan suat hay thoi ky 1ap lai, goi tat 12 quan hé IDF. Thong thudng quan
hé IDF duoc biéu thi dudi dang dd thi, trong do6 thoi gian mua dugc dat trén truc
hoanh, cudng d6 mua trén truc tung va mot ho dudng cong IDF, mdi dudng tuong

ung voi mot chu ky 1dp lai (Hinh 1.1).
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Hinh 1.1. Minh hoa duong cong IDF cho mét khu vuc [24]

bPuong cong IDF dugc dung dé biéu thi mbi quan hé cuong do, thoi doan va
tan suat mua. Day 1a mot ddc trung quan trong dugc st dung dé xac dinh cuong do

mua trong thoi doan nao d6 (5 phit, 10 phut, 30 phut, 45 phat,...) theo tan suat hoic
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chu ki 13p lai (2 ndm, 5 ndm, 10 nam,...) phuc vu tinh toan dong chay thiét ké cho

cac cong trinh ti€u thoat nudc va quy hoach do thi.

Khi c6 du cac s6 lidu mua, ta co thé xay dung cac dudng cong IDF bang phan
tich tan sudt. Puong cong IDF xdy dung cho mdi ving déu cé dic tinh riéng phu
thudc vao s6 liéu do mua va diéu kién dia hinh cta ting khu vuc, vi vay mdi khu vuc

can xay dung bo dudng cong riéng.
1.2.2. Cac nghién ciru lién quan dén dwong cong quan hé IDF

Y tuong xay dung quan hé cuong d6 mua — thdi doan — tan suat di co tir rat
lau, Bernard (1932) va dugc phat trién rong ri trén toan Thé gidi [41]. Hién nay da
c6 nhiéu nghién ctru lién quan dén dudng cong quan hé IDF duoc thyc hién boi nhiéu
tac gia trén thé gid1 va ¢ Viét Nam. Nhin chung, khi ¢6 du céac s6 liéu vé mua, céc
duong cong IDF c6 thé dugc xdy dung bang phuong phap thdng ké va phan tich tan
suét. Ung voi moi thoi doan mua lya chon, lugng mua 16m nhét nam duoc théng ké
tur tap s6 liéu mua thuc do, sau d6 tién hanh phan tich tan suat d6i véi chudi sb lidu
nam. C6 thé nhan thiy, viéc nghién ciru IDF dugc thé hién ¢ ba giai doan chinh gom:
(1) Céap nhat luong mua céac thoi doan va tinh todn tan suat; (2) Xay dung hé thong
duong cong va mdi quan hé toan hoc duogc thé hién qua cong thirc IDF; (3) Tinh chét
phan bd khong gian ctiia IDF. San pham ciia nhitng nghién ctru nay 1a nhitng ban do
vé cuong d6 mua dé Gmg dung vao thuc té va cic gido trinh va tai liéu tham khao
Chow, 1964; Linsley & Cs, 1975; Chow & Cs, 1988 [48], [49]; Viessman & Cs, 1989
[77]; Wanielista, 1990; Smith, 1993. Tai Anh va Ireland, Vién Thuy van (NERC,
1975) [79]; An P6 (UNESCO, 1974; Subramanya, 1984) [71]; Sri Lanka
(Baghirathan & Shaw, 1978); Italy (Pagliara and Viti, 1993); Koutsoyiannis & Cs
(1998) [58]; Jakarta (Daniell T. Tabios G.Q, 2008) [51]; New York (Eagleson P.S,
1970) [53]; London (Escritt L.B, 1972) [54]; Benzeden E., Hacisuleyman H, 2003
[40]; Bougadis J., Adamowski K, 2006 [43]; Burlando P., Rosso R, 1996 [44];
Canterford, R.P.& Cs, 1987 [45]; Cheng L. AghaKouchak A, 2014 [47]; Cao C., Piga
E., Saba A, 1993 [50]; Martel J.L.; Brissette F.P., Picher P.L., Troin M., Arsenault
R., 2021 [65]; Miller J.F., Frederick R.H., Tracey R.J, 1973 [66]; Ologadien I, 2019
[68]; Sun Y., Wendi D., Kim D.E., Liong S.-Y, 2019 [72].
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Trong thoi gian gin ddy, sy phan bd khong gian cta IDF con dugc thé hién
thong qua cac tham sb ¢o tinh chét dja 1y cia mot ham toan hoc thé hién mdi quan h¢
IDF. Le Minh Nhat va cong su da thuc hi¢n cac nghién ctru st dung phuong phap
lién quan dén cac tinh chit cia muwa theo khong gian va thoi gian theo thu phong don
dé xay dung quan hé IDF cho mua thdi doan ngan trén song Yodo & Nhat Ban. Két
qua nghién ctru di chi ra rang d6i v6i bién thoi gian, tinh chit ctia mua tuan theo quy
tac thu phong don gian. D4i véi bién khong gian, thu phong don bao gdm hai ché do
tiy thudc vao dién tich nghién ctru bién doi tir 2,25 km? dén 1000 km? va tir 1000
km? dén 5000 km? (L.M. Nhat & Cs (2006, 2007) [60], [61], [62], [63], Takara va
L.M.Nhat 2008) [73]).

Dbi v6i cac ving khong c6 hodc ¢6 it s6 liéu mua, cic nghién ciru thudng sir
dung céach tiép can nhu ban d6 dang tri mua (Hershfield, 1961), [56], tir cac ban dd
dang tri mua ta ndi suy dugc cac tham sb cua phuong trinh lugng mua tai cac khu
vuc dy an. Tuy nhién ddi véi phuong phap nay thuong c6 khdi luong tinh toan 16m
do phai xay dung ban d6 dang trj mua trudc d6. Mot cach tiép can khac trong qua
trinh xay dung IDF khi thiéu s6 liéu do mua 1a phuong phéap thu phong don va thu
phong phitc (Simple & Multiple Scaling) dé mé ta cdu trac xac suit cta qué trinh
mua nhu & Uc. Pao-Shan Yu va cong sy [80] thuc hién nghién ciru xdy dung cong
thirc mua IDF cho viing dua trén tinh chét thu phéng ciia mua cho cac khu vyc khong
6 s6 lidu quan trac tai Pai Loan. Téng cong 46 tram mua da dugc sir dung & khu vuc
bac Pai Loan. Két qua nghién ctru d chi ra rang cac cong thirc thu phong IDF cho
ving cho két qua tinh toan 13 pht hop (Yu & Cs, 2004). Mot sb cac nghién ctru khac
cling dua trén cach tiép can nay nhu cac nghién ciru cia Kuzuha & Cs (2005) [59] va
Le & Cs (2007) [63].

Tai Viét Nam, quan hé IDF da dugc tng dung kha phé bién trong tinh todn
thiét ké va cac nghién ctru vé xay dung dudng quan hé IDF ciing d3 duoc tién hanh
tur kha 1au. Puong cong quan hé IDF dugc gidi thi€u rong rai trong cac sach va gido
trinh cta cac truong dai hoc nhu: “Tinh todn Thiy van” ctia Truong Dai hoc Thuy
lgi (1985) [24]; “Tinh toan Thuy van cho cac cong trinh thuy lgi vira va nho” cua
GS.TS Ngé binh Tuin & PGS.TS B Cao Dam (1986) [25]. Pong thdi quan hé IDF

cling duoc stir dung trong cac Quy pham va tiéu chuan tinh toan ctia Bo Thay loi cii
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(nay 1a Bo Nong nghiép va Phat trién Nong thon) nhu QPVN-08-76, QP-TL.C-6-77;
Tiéu chuin nganh 22TCN 220 - 1995 cua B Giao thong Van tai; Tiéu chuan Viét
Nam TCVN 7957:2008 vé thoat nuéc va mang ludi thoat nudc, va cac tai liéu tham

khao lién quan khac.

Bén canh d6, mot sd cac tac gia cling di thuc hién cac nghién ctru lién quan
dén quan hé IDF ¢ Viét Nam. Luong Tuin Anh va cong sy (2007) [1] d4 trinh bay
mot cach don gian hoa cong thire tinh cudng d6 mua — thoi gian — tan suat cia Wenzel
va phuong phap xac dinh cac hé sb ciia cong thirc cho mot s6 thanh phd ¢ Viét Nam.
Két qua cho thay cong thirc dé xuat 1a phi hop véi khu vuc nghién ciru. Nguyén Thi
Viét Hong va Nguyén Tuan Anh (2018) [11] da thuc hién mot nghién ctru xay dung
phuong trinh quan hé IDF thoi doan nhé hon 24h va ban dd dang tri cac tham s cua
phuong trinh IDF cho khu vue dong bang Bac Bo. Nghién ctru nay sir dung ham phéan
bd xéac sudt Gumbel cho viéc tinh toan tan suat. Két qua nghién ctu tai 15 tram do
mua trong 30 nam so liu tir 1985 dén 2014 cho thay cac quan hé giita lwong mua va
thoi gian mua, cudng do mua va thoi gian mua c6 thé duoc mo ta boi hai ham sé mil
va mot thoi diém chuyén tiép. Két qua nghién ctru ciing dua ra bd cac phuong trinh
biéu dién quan hé cudng do mua va thoi gian véi chu ki lip lai 5, 10 va 20 nam.
Nguyén Vin Thang (2017) [19] di thuc hién mot nghién ciru xay dung dudng cong
IDF cho 8 viing mua thudc mién Bic Viét Nam. Nghién ctru st dung phan bd Pearson
I1I dé tinh toan tan sudt mua. Két qua nghién ciru cho thiy cong thire dé xuét cho 8
tram khi tugng dai di¢n cho 8 ving mua dat d§ chinh xéc cao. Gén day, mot nghién
ctru cia H6 Cong Toan va Pang Truong An (2021) [23] vé viéc xdy dung dudng
cong cudng do-thoi doan-tan suat mua hudng dén thiét 1ap ban dd ngap lut cho khu
vuc ban diao Ca Mau da str dung ham phan b xac suat GEV vao phan tich tan suat.
Nghién ctru d3 tién hanh xay dung dudng cong cudng do—thdi doan—tan sudt mua
theo cac thoi doan tir 0,25 dén 12 gid Gmg voi cac chu ky lap lai tir 2 dén 100 nim

cho khu vuc ban dao Ca Mau.

Qua phan tich cc nghién ciru lién quan dén dudng cong quan hé IDF thay
réng viéc lya chon ham phan bd xé4c suét khi thiét lap mbi quan hé cuong do mua,
thoi gian mua va tan sudt mua dong vai trd quan trong. Viéc lya chon ham phéan b

xéac suat phu hop s& cho két qua tinh toan tan suat phi hop nhét véi cac diém kinh
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nghiém. Tuy nhién, hién nay nhiéu nghién ctru dang sir dung mot sé6 ham phan phdi
phd bién nhu Gamma, Pearson I1I, Log-Pearson III, Weibull... ma thiéu di viéc phan
tich lwa chon ham phan phdi x4c suét phit hop nhat voi dic diém dia phuong.
1.3. Thuc trang sit dung cong thirc cwong d muwa tinh toan trong thiét ké hé

thong tiéu thoat nuwéc mua do thi

Nhu viy, théng qua viéc tong quan vé cudng d6 mua va cong thire cuong do
mua tinh todn trén thé gidi va & Viét Nam c6 thé thay rang cong thirc cudng do mua
tinh toan biéu thi mdi quan hé gitta cuong do - thoi doan — tin suit mua dong mot vai
tro rat quan trong trong viéc tinh toan luu luong mua thiét ké, phuc vu c6 hiéu qua
cho cong tac thiét ké hé thong tiéu thoat nudc mua d6 thi. Hién nay & nudc ta thi tiéu
chuan Viét Nam TCVN 7957 van dang duoc st dung kha rong rdi trong tinh toan
thiét ké hé théng ti€u thoat nudc mua d6 thi. Tuy nhién bén canh do van con mot s6
ton tai khi st dung cac cong thic thuc nghiém nay. Cu thé 1a cong thirc xac dinh luu
lugng mua trong TCVN 7957 dang &4p dung phuong phép tinh cuong do gidi han,
phuong phép nay da duoc mot sé nghién ctru chi ra rang c6 sai s6 16n hon nhiéu so
v6i thuc té. Ngoai ra, ddi v6i cac cong thire hay sir dung & nudc ta thuong tng dung
cac dang cong thuc hoc tap tir Lién X0 cii. Trong do, dir licu dé xay dung céc thong
s6 nay trong khoang dudi 20 ndm hodc ¢6 noi la dudi 10 nam. Do vay khi ap dung
cac cong thirc vao hién trang dic diém khi twong thily van hién nay 1a chwa phu hop.
Do cac hang s6 khi hau duoc thiét 1ap dua trén bo s6 liéu cii dd khong con dung véi
ngay nay. Ngoai ra, do tac dong cta bién d6i khi hau ¢ cac do thi 1én nhu Ha Noi ma

cac dac trung vé mua nhu cudng dg, tan suat va thoi luong da cé su bién dong.

Bén canh d6, qua phan tich cic nghién ciru c6 thé thay phan 16n cic nghién
ctru vé xay dyng cudng dd mua tinh toan hién nay dang st dung mét vai ham phéan
b xé4c suat c6 sin nhu cac ham phan bd Pearson III, Log-Pearson III, Log-normal,
Gumbel...Viéc lya chon ham phan bd xac suit phi hop s& ¢6 anh huong 16n dén két
qua hinh thanh céng thirc cudng d6 mua tinh toan. Tuy nhién khong cé nhiéu nghién
cuu thyc hién viéc Iya chon ham phan ) phu hop nhat vé&i céc vi tri tinh toan trén co

sO so sanh cac ham phan bo st dung cac chi ti€u kiém dinh. Twr cac phan tich trén co
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thé thdy cong thirc cuong d6 mua tinh toan dang st dung hién nay can c6 sy cip nhat
va bd sung trong diéu kién c6 nhiéu bién dong vé dic diém mua va khi hau. Viéc tinh
toan thiét ké hé théng tiéu nude thuong dugce bat dau véi viée xac dinh cuong do mua
tinh toan. Sau d6 luu lwgng nudce tiéu thoat cho ting luu vuc va doan cong dugce tinh
toan dya trén sb liéu vé cuong do mua tinh toan va tir day xac dinh ra kich thudc
duong cong. Do vay néu viée xac dinh cudng d6 mua tinh toan khong thé hién day
du cac dic tinh cua cc thong so tinh toan, ciing nhu mdi quan hé Cuong do - Thoi
gian —Tan suit mua s& dan dén nhiing sai s6 trong xac dinh luu luong thoat nudc, tir

day dan dén viéc thiét ké h¢ thong thoat nudc mua thi€u chuan xac.

Cudi cung, hién nay tac dong cua bién ddi khi hau dén luong mua thoi doan
ngan dang hién hiru. Dic biét, tai Ha Noi, dién bién mua ¢ nhiéu bién dong vé cuong
do, tan suat va thoi gian mua. Mua cua luu vuc Ha Noi chiu su chi phéi cua hé théng
céc hoan luu khi quyén. Nguyén nhan gy mua chi yéu la do: bao, ap thap nhiét di,
hoat dong ctia gié mua TAy Nam hodc Pong Nam, bio két hop véi khong khi lanh va
xody thun tang cao. Mlla mua nay bat du tir thang V va két thuc vao thang X. Tong
luong mua ctia mia mua co thé chiém t6i 80-85% tong lwong mua nim, trong khi sb
ngay mua chi chiém tir 50-55% tong sd ngay mua trong nim. Luong mua thang 16n
nhat c6 thé 1én téi 700 mm c6 nhitng noi con 1én trén 800 mm (Ha Pong nam 2008),
thudng xdy ra vao cac thang cudi muia mua, chiém khoang 40% tong lugng mua nim.
Qua danh gia bién d6i mua cuc tri cho thanh phé Ha Ni [15] st dung hai chi tiéu 1a
d6 1éch chuan va bién suit lvong mua két qua cho thay lugng mua cyc tri dang c6 xu
huéng gia tang (Hinh 1.2 va Hinh 1.3). Diéu nay duoc chirng minh qua cic trdn mua
lich sir lién tiép xay ra trong cac nim gan ddy tai Ha Noi. Trong 50 nim qua luong
mua mot ngay 16n nhét c6 xu thé tang véi toc do ting khoang 0,6 dén 0,9% cho mdi

thap ky.
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Hinh 1.2. Xu thé bién d6i lvong mua mot ngay 16n nhat tram Lang [15]
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Hinh 1.3. Xu thé bién d6i lwong mua hai ngay 16n nhat tram Lang [15]

Co thé thay véi su bién ddi nhanh chong vé lwong mua cuc tri thoi doan ngin
da khién giai phap thoat nudc mua va giam thiéu ngap lut cho thanh phd ngay cang
tré nén kho khan va nhiéu thach thirc hon bao gid hét. Nhu vy, yéu cau can thiét
hién nay la xay dung dugc cong thirc cudong do mua tinh toan trén co s¢ khic phuc
nhitng t6n tai hién nay ciia cac cong thirc thuc nghiém dang str dung. Pong thoi cong
thirc cuong do mua tinh toan méi ciing can c6 tinh ké thira va tinh cap nhat nham
tang cuong do tin cdy va chinh xéac trong diéu kién méi cua thanh pho Ha Nbi co

nhiéu bién dong nhu hién nay.
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1.4. Cac nghién ciru lién quan dén cong thirc cwong dd mura tinh toan trong thiét

ké hé thong tiéu thoat nwéc mwa do thi
1.4.1. Cac nghién ciru sir dung cong thirc cwong dd muwra tinh toan trén thé giéi

Céc nghién ctru lién quan dén cong thirc cudng d6 mua tinh toan trong thiét
ké hé théng tiéu thoat nude mua do thi d3 duoc nhiéu tac gia quan tdm thyc hién trén
thé gi6i. Pao-Shan Yu va cong su (2004) [80] di phat trién cac cong thic cudng do
mua biéu thi quan hé Cuong do-Thoi doan- Tén suét cho vung dua trén tinh chét thu
phéng cua lugng mua cho cac vi tri khong co s6 lidu do dac. C6 tat ca 46 tram do
mua bao phil khu vuc phia bac Dai Loan dugc str dung trong nghién ctru. Nghién ctru
cling tap trung vao viéc chi tiét hoa lugng mua thoi doan ngan. Nghién ctru ndy ciing
chi ra rang tat ca cac thong sb trong cong thuc tinh cuong d6 mua tinh toan co thé
dugc ude luong tir chudi s6 liéu mua 1 ngay 16n nhat nam. Két qua thir nghiém tinh
toan cac cong thirc dugc danh gid 1a hop li. Mot nghién ctiru khac ctia Cheng-lung
Chen [46] thuc hién nim 1983 vé xay dung cong thic cuong d6 mua tinh toan.
Nghién ciru chi ra rang cong thirc dé xuét dua trén quan hé cuong do-thdi doan-tan
suit c6 mirc d cai tién hon so véi cac cong thirc duge dé xuét tir trude. Tac gia 1ap
luan rang cac cong thirc da duoc phat trién trude day dua trén ty 18 d6 sau-thoi gian
trung binh khoang 40% va ty 1¢ d6 sau-tan s6 trung binh 1a 1,48, déng thoi ching chi
sir dung chudi s liéu mua 10 nam thoi doan 1h trong khi tac gia phat trién cong thirc
dua trén chudi dir liéu mua thoi doan 1h trong 10 nim, mua thoi doan 24h trong 10

nam va mua thoi doan 1h trong 100 nam.

Umesh C. Kothyari va Ramchandra J. Garde di cong bd 1 bai bao vio nim
1992 vé xay dung cong thirc cudng do mua tinh toan cho An Do [75]. Nghién ctru da
xay dung cong thirc méi dua trén cac sd lidu mai thu thap tir cac tram mua trai déu
trén lanh thd An Dg. Cong thirc méi duoc dé xuat da duoc kiém dinh do chinh xéac
bang viéc so sanh véi cac két qua tinh toan tir cong thire trude d6. Két qua chi ra rang
cong thirc méi dé xuat cho cac gia tri gan dung voi thyuc té. Két qua nghién ctru co
thé tmg dung rong rai trong thiét ké hé thong tiéu thoat nudc mua cho cac do thi &
An Po. Saleh A. AlHassoun da cong bd két qua nghién ciru xay dung cong thire thuc
nghiém cudng dd mua tinh toan cho viing Riyadh & A Rap Xé Ut vao nam 2011 [69].
Cong thuc thuc nghiém trong nghién ctru nay dugc xay dung dua trén cudng cong

quan hé IDF, tao thanh tur s6 liu mua quan tric trong 32 nam cua khu vyc nghién
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ctru. Cong thie duoc xdy dung dua trén ba ham phan bd xac suit 1a Gumbel, Log
Pearson I1I va Log normal. Két qua nghién ctru cho thay cac cong thirc thie nghiém
tinh toan tot cudng d6 mua cho ving nghién ctiru & bét ki chu ki 1p lai va thoi doan
mua nao. Kee-Won Seong [70] di céng bd mét nghién ctru vao nim 2013 vé xay
dung cong thirc tong quét ciia quan hé IDF sir dung cudng do mua chuyén dbi cho
mot sb khu vire & Han Quéc. Cong thirc tong quat biéu thi quan hé IDF trong nghién
ctru nay dugc xdy dung dua trén ham phan bd xac sut chudn cua cudng do mua
chuyén doi. Cuong do mua chuyén d6i duoc thuc hién tir cac dit 1iéu mua tho sau do
sit dung mot ham chuyén doi dya trén thong ké Kruskal-Wallis va chuyén d6i Box-
Cox. Két qua nghién ctru chi ra c6 sy tuong dong gilta cuong d6 mua phan vi xac
dinh tir cong thirc dé xuat va gia tri xac dinh thong qua phén tich tan suat truyén

théng.

Nhu vay, qua phén tich cic nghién ciru vé cudng do mua tinh toan trén thé
gidi ¢ thé thiy rang cac nghién ciru thudng tap trung vao khai thac téi da cac ngudn
dir liéu lugng mua dang c6 trong khu vire dé xay dung cong thire tinh toan, diéu nay
gitip gia ting do chinh xac khi ma phan 16n cac cong thirc déu dya vao dic diém vé
mua va khi hau khu vire. Ngoai ra, ciing c¢6 thé thdy cac cong thirc thuc nghiém thé
hién quan hé IDF cho khu vuc khong c6 sb liéu quan tric thudng duoc xay dung dua
trén duong cong IDF thiét 1ap cho cac tram hay vi tri ¢6 do dac mua du dai. Cac cong
thirc duoc dé xuit méi duoc kiém nghi¢m do tin cdy béng céch so sanh két qua tinh

toan v6i cac cong thirc cii di c6 hodc cac cach tinh toan truyén thong khac.
1.4.2. Cac nghién ciru sir dung cong thirc cwromg do mua tinh toan & Viét Nam

Nhu da trinh bay ¢ trén, tai Viét Nam, cac cong thirc cuong d6 mua tinh toan
duogc str dung kha phé bién boi do dic tha vé mang ludi tram do mua & nude ta khong
da do bao phu, cung véi nguén dwr liéu dir liu do dac dugc khong qua dai va dam
bao dé ap dung cac phuong phép tinh toan khac. Do vay, cac cong thire thuc nghiém

van 1a Iyra chon phu hop nhét cho céac bai toan thiét ké hé thong tiéu thoat nudc mua.

Trong hai thap ki vira qua, da c6 mot s tac gia thuc hién nghién ciru c6 sir
dung cac cong thirc cudng d6 mua tinh toan trong thiét ké hé thong tiéu thoat nudc
mua d6 thi. Tac gia Ung Qudc Diing [7] trong ludn 4n tién si thyc hién nam 1996 vé
hoan thién phuong phap xac dinh luu lugng nude mua tinh toan khi thiét ké hé théng

thoat nudc mua cho cac do thi Viét Nam da phan tich vé cuong do mua tinh toan,
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mot thanh phan quan trong trong cong thirc luu lwong nuwde mua tinh toan ma tac gia
nghién ctru. Trong nghién ciru nay tac gia xac dinh cudng d6 mua hiéu qua 16n nhét
thong qua viéc xac dinh luong mwa 16n nhat xung quanh dinh mwa ma luu vuc nhin
dugc trong khoang thoi gian tinh toan. Nghién ctru ciing két ludn va kién nghi vé viéc
chon chu ki vuot qua cuong doé mua tinh toan khong chi phu thudc vao diéu kién

thoat nudc ctia do6 thi ma con phu thudc vao cép do thi.

Mot tac gia khac 1a Nguyén Thi Viét Hé)ng [10] trong luan an tién si thuc hién
nam 2018 vé cai tién phuong phap xac dinh mé hinh mua va luu luong tiéu thiét ké
cho cac hé thong tidu ving Pong bang Bac Bo di dé cap dén cac cong thire xac dinh
cudng d6 mua thiét ké. Tac gia da phan tich mot s6 cong thirc biéu thi quan hé cudng
d6-thoi doan-tan suat mua. Trong nghién ciru ndy tac gia co st dung cong thirc dé
xuat cho ca khu vuc Pong bang Bic B, cong thirc xac dinh cudng do mua tinh toan
trong TCVN 7957:2008 va ctia Cyc Thily van cii. Nghién ciru nay ciing chi ra rang
cac cong thirc cuong do mua tinh toan dugc xay dyng tir kha lau, trong d6 c6 str dung
cac li¢t tai liéu do mua cli khong con phu hop vai tinh hinh hién tai. biéu nay s€ anh
huong truc tiép dén do chinh xac cua két qua tinh luu luong tiéu va thiét ké cac cong
trinh trong hé thong tiéu.

Lé Song Giang va céac cong su (2023) [8] da thuc hién nghién ctu xay dung
duong cong t6 hop lwong mua — myc nude phuc vu thiét ké hé thdng thoat nuwdc mat
& thanh phd HO Chi Minh. Nghién ctru nay di chi ra rang viéc tinh toan, thiét ké hé
théng thoat nudc mit va cao do nén doi hoi xac dinh céc to hop lugng mua myuc nude
(I-H) & cac chu ky lap lai lam diéu kién bién, thay vi chi x4c dinh luong mua & cac
chu ky 13p lai nhu truée day. Nghién ctru ndy ciing di gidi thiéu phuong phap va két
qua xay dung cac duong cong ddng chu ky lap lai cua té hop lugng mua - myc nude
(I-H) cho cac chu ky thiét ké va ap dung tai Tp.HCM. Béng cach st dung cac duong
cong nay, viéc tinh toan va thiét ké hé thong tiéu thoat nudc mat ciing nhu thiét ké
cao d nén cta Tp.HCM s& dam bao tudn thi Quy chuan k¥ thuat qubc gia vé chu ky
tran cong va chu ky ngap.

Bui Thi Thu Trang va cong sy (2018) [74] da thuc hién mot nghién ciru vé
phan tich cac mo hinh mua phuc vy thiét ké hé théng tiéu thoat nudc mua do thi cho
cac khu vuc chiu anh hudng cua gié mua ¢ Viét Nam. Nghién ctru nay tép trung vao

viéc xay dung cac duong cong IDF cho khu vuc khi hau gié mua & Viét Nam dua
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trén phuwong phap thu phong. Nghién ciru cling di gi6i thiéu mot sd cong thire kinh
nghiém tinh toan quan hé cudng do - thoi doan — tin suat mua. Trong d6 cong thirc
xac dinh cudng d6 mua cia Kimijima duogc 4p dung dé tinh toan cudng d6 mua nhim

so sanh voi két qua xac dinh cuong d6 mua tir dudng cong quan hé IDF

Qua phan tich cac nghién ctru da thuc hién & Viét Nam co6 st dung cac cong
thire thuc nghiém cuong do mua tinh toan thdy rang phan 16n cac nghién ctru ¢ st
dung cac cong thirc kinh nghiém tinh toan cudng d6 mua va chil yéu mang tinh ap
dung cac cong thirc 1a chinh. Trong khi d6, khong cé nhiéu nghién ctru doc 1ap tap
trung vao xay dung hay cai tién cac cong thirc xac dinh cudng do mua tinh toan khi
ma phén 16m cac cong thirc thuc nghiém dugc xay dung dua trén chudi tai liéu trong
qua khir va cac hé sb trong cong thirc ciing khong con phu hop trong ngay nay do c6
nhiéu su bién d6i va nhiéu cac nhan té tac dong dén viéc tinh toan.

1.5. Giéi thiéu chung vé thanh pho Ha Noi
1.5.1. Vi tri dia 1y va dic diém tu nhién
1.5.1.1. Vi tri dia ly

Ha Noi hién nay c6 vi tri tir 20°53' dén 21°23' vi d6 Bic va 105°44' dén 106°02'
kinh d6 Pong, tiép giap vdi cac tinh Thai Nguyén - Vinh Phiic ¢ phia Bic; Ha Nam
- Hoa Binh ¢ phia Nam; Bac Giang- Bac Ninh- Hung Yén & phia Pong va Hoa Binh-
Phii Tho & phia T4y (Hinh 1.4). Theo Quy hoach chung xay dung Thu d6 Ha Noi dén
nam 2030, tim nhin dén nim 2050 duoc Thu tudng Chinh phil phé duyét tai Quyét
dinh s6 1259/QD-TTg ngay 26 thang 07 nam 2011 [30], thanh phé Ha Noi duoc xac
dinh voi dién tich dia gidi hanh chinh rong khoang 3.344,6 km?, nam vé phia Tay Bic
clia trung tdm viing dong bang chau tho song Hong, bao gém 12 quén, 17 huyén va 1
thi xa; tiép giap 4 diém cuc: cuc Béc 1a x3 Bic Son, huyén Soc Son, cuc Tay la xa
Thuan M¥ huyén Ba Vi, cuc Nam 13 x3 Huong Son huyén My Pic, cuc Dong 1a xa
L¢ Chi huyén Gia Lam.
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Hinh 1.4. Ban db vi tri dia 1y va hanh chinh thii d6 Ha N¢i [20]

Thanh phé Ha Noéi dugc chia thanh Khu d6 thi Trung tdm va 5 do6 thi v¢ tinh
(Hinh 1.5). Khu D6 thi trung tdm dugc phat trién mo rong tir khu vuc ndi do vé phia
Tay, Nam dén duong vanh dai 4 va vé phia Bic voi khu vue Mé Linh, bong Anh;
phia Bong dén khu vuc Gia Lam va Long Bién. Cac d6 thi v¢ tinh gém do thi Hoa
Lac, Son T4y, Xuan Mai, Phti Xuyén va Séc Son, mdi d6 thi vé tinh c6 chuc nang
hdn hop va dic thu riéng, hoat dong tuong ddi doc 1ap dé hd trg va chia sé vai do thi

trung tam vé nha ¢, dao tao, cong nghié¢p, dich vu.
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Hinh 1.5. Ranh gi6i khu vyc do6 thi trung tam va cac do thi 1an can [Nguén
Internet]

1.5.1.2. Dic diém khi hiu

Nim trong vung nhiét doi gidé mua, khi hdu Ha Noi c6 dac trung ndi bat 1a gid
mua 4m, néng va mua nhidu vé mua he, lanh va it mua vé mua dong. Trung binh hang
nam Ha Noi c6 145-180 ngay mua, dao dong trong pham vi tir 1500 — 2100 mm &
vung théip va tur 1600 — 2600 mm ¢ vung nli cao. Mua cua luu vuc Ha Noi chiu su
chi phdi ctia hé thdng cac hoan luu khi quyén. Nguyén nhin gy mua chu yéu 1a do:
bao, ap thap nhiét doi, hoat dong cuia gié mua Ty Nam hodc Pong Nam, bao két hop
v6i khong khi lanh va xody thuan tang cao.

Mua mua ndy bat du tir thang 5 va két thiic vao thang 10 (Bang 1.1). Tong
lwong mua ciia mua ndy cé thé chiém téi 80-85% tong lwong mua nam, trong khi sb
ngay mua chi chiém tir 50-55% t6ng s6 ngay mua trong nam. Luong mua thang 16n
nhat c6 thé 1én téi 700 mm c6 nhitng noi con 1én trén 800 mm (Ha Pong nam 2008),
thudng xdy ra vao cac thang cudi mua mua, chiém khoang 40% tong luong mua

nam.
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Bang 1.1. Mia mua & luu vuce song T6 Lich va ving 1an cén theo thang ctiia mot s6
tram dai biéu. [15]

TT Tén tram Mua mua Thang cao diém
1 Son Tay V-X VI
2 Lang-Ha No1 V-X VIII
3 Qudc Oai V-X VIII
4 Xuan Mai V-X IX
5 Ha Dong V-IX VIII
6 Van Dinh V-IX VIII

Déi voi bai toan tiéu thoat nude do thi thi viéc nghién ctru su bién ddi cuia mua
theo thoi gian va khong gian c6 mot ¥ nghia vo cung quan trong. Mua 13 nhan té anh
hudng quyét dinh dén mirc d6 ngap Ging ctia thanh phd ciing nhu thoi gian ngap tng,

dac biét 1a cac tran mua tho1 doan ngén vo1 cuong d§ manh.
1.5.1.3. Pdc diém thiiy vin

Ha Noi duoc hinh thanh tir chau tho song Hong, nét dic trung ctia ving dia li
thanh phd Ha Ni 1a “Thanh phd song hd™ hay “Thanh phd trong song”. Hién nay, ¢6
7 song chay qua Ha Noi: song Hong, song Pudng, song Pa, song Nhué, séng Cau,

song Pay, song Ca Lo [13].

Séng Hong 1a con song chinh ctia thanh phd, bat ddu chay vao Ha Noi ¢ huyén
Ba Vi va ra khoi thanh phd ¢ khu vuc huyén Pht Xuyén tiép giap Hung Yén roi xudi
vé Nam Binh. Trong d6, doan song Hong chay qua Ha Noi dai toi 163km (chiém 1/3
chiéu dai ctia con song nay chay qua lanh tho Viét Nam). Ha Noi con c6 song Da la
ranh gi6i giita Ha Noi va Phii Tho hop luu voi song Hong & phia Bac thanh ph tai
huyén Ba Vi. Ngoai ra trén dia phan Ha Noi con nhiéu song khac nhu song Pay, song
Duéng, song Cau. Cac song nhd nam trong khu vuc ndi thanh nhu song To Lich, song
Lr, song Sét va song Kim Nguu 1a nhitng dudng ti€u thoat nude thai ctia Ha Noi [17].
Trong ndi d6 ngoai hai con song 16n 14 T6 Lich va song Kim Nguu, Ha Ni con c6

hé théng ho dam khé day dic, c6 dién tich twong d6i 16n.



35

Theo Quy hoach thoat nudc thu d6 Ha Noi dén nam 2030, tAm nhin dén nim
2050 da dugc Thu tuédng Chinh phu phé duy¢t thi Thu d6 Ha Noi1 dugce chia thanh 3
ving tiéu thoat nudc chinh gdbm Ta D4y, Hiru Day va Bac Ha Noi [29]. Tai khu vurc
nghién ctru va ving lan cén c6 8 tram quan tric thuy vin ctua Tong cuc Khi twong
Thuy vin trén cac song Hong, Pay, Hoang Long, Tich, Bui... va 6 tram dung riéng
trén song Nhué, Tich.... Céc tram trén song Py, tram Hung Yén chil yéu quan tric
muyc nudc, trén song Héng c6 tram Thuy vdan Ha Noi va Son Tay, Thuong Cét quan
trac day da Q, H, p.

1.5.1.4. Pic diém dia hinh

Dja hinh chu yéu ctia Ha Noi 1 dia hinh dong bang duoc bodi ddp boi cac dong
song véi céc bai boi hién dai va céc bai bdi cao. Ha Noi hién nay vira c6 nui, c6 doi
va dia hinh thap dan tir Bac xuéng Nam, tir TAy sang Pong, trong d6 dong bang chiém
té1 % dién tich tu nhién cua thanh phé. D0 cao trung binh cia Ha Noi tir 5 dén 20 mét
so vOi mat nudc bién, cac ddi nui cao déu tap trung ¢ phia Bac va Tay [34].

Khu vuc ndi thanh va phu can 13 ving triing thdp trén nén dat yéu, muc nudc
song Hong vé mua 1i cao hon mit bang Thanh phd trung binh 4 - 5m. Dia hinh c6
cao do 16n hon (+8,00): Chiém khoang 3,5 km2. Nam chil yéu & quan Hoan Kiém (tir
Yén Phuy dén cang Ha Noi)vva mot phan ¢ Ba Pinh, Cau Gidy (doc theo duong Hoang
Hoa Tham, dudong Budi).Dia hinh cta khu vyc ndy c6 nhiéu 6 triing mang dau vét
10ng song cb. Pia hinh ¢ cao do tir (+5,00) dén (+8,00): Nam & phia Nam va phia
Tay Nam noi thanh Ha Noi, chiém khoang 50% dién tich khu vuc nghién ctru, c6 dia
hinh cao thap phan bd khong theo quy luat. Viing triing cia khu vue phan bd chi yéu
& phia TAy quan Ba Dinh, phia Nam quan Hai Ba trung va phan 16n quan Dng Pa.

Ha Noi c6 nhiéu hd, dam thuén lgi cho phat trién Thily san va du lich, nhung
do thap triing nén kho khin trong viéc tiéu thoat nudc nhanh, gay ung ngip cuc bod
thudng xuyén vao mia mwa. Ving ddi nai thip va trung binh ¢ phia Bic Ha Noi
thuan loi cho xay dung, phat trién cong nghiép, 1am nghiép va t6 chirc nhiéu loai hinh
du lich.
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1.5.2. Hién trang hé thong thoat nwéc mwa va tinh hinh ngép lut
1.5.2.1. Mang ludi tiéu thodt nuwdc tw nhién

Nhu da gidéi thi€u & trén, toan bd song subi Ha Noi nam tron trong h¢ théng
song Hong gdm ha luu song Da, song Hong va cac nhanh cua né 1a séng Day, song
Tich va séng Nhué. Ngoai doan song Da bao phia Tay Béc tinh, song Hong bao phia
Bic va phia Bong; song subi ndi d6 hau hét co dién tich luu vuc thudc loai vira va
nho, chay theo hudng Tay Bic - Péng Nam, phu hop v6i huéng nghiéng chinh cia
dia hinh. Ngoai ra, trén dia phan Ha Noi con nhiéu song khac nhu séng Ddy, song
Pubng, song Cau, séong Ca Lo... Cac séong nho chay trong khu vie ndi thanh nhu song
T6 Lich, song Sét, song Lir va song Kim Nguu c¢6 thé xem 13 nhirg dudng tiéu thoat
nude tu nhién cua thanh phé Ha Noi. V& tong thé ving tiéu cua thanh phé Ha Noi
gbm c6 (1) Bac Ha Noi, (2) Ta Pay va (3) Hitu Pay (Bang 1.2) [21].

Béang 1.2. Hi¢n trang phan vung ti€u va hinh thuec tiéu [21]

Dién tich tiéu (ha)

TT | Vung tiéu Do thi Song tiép nhan

Can tiéu Pong lue |Tw chay

Duéng,, Cau
, L Bay, Bac Hung
1 |Bac HaNoi| 46739 | 25727 | 21012 | Anh, M& Linh, | et o 15 No

Long Bién, Dong

So6c Son Huyén Khé,
Hong
TN A Do thi trung tam, N A s
2| TaPayY | 95326 | 81.628 | 13.698 | phy Xuyén Hong, Nhu¢, bay

Son Tay, Hoa

U £ Lac Quéc Oai
Hiru b 70.561 | 57.895 12.666 o )
3 e Xuan Mai, Chuc | Tich, Bui, Pay

Son, Phtic Tho

Hi¢n nay hudng thoat nudc chinh ctia luu vuc song To Lich van thoat tu chay
vao song Nhué thong qua dip Thanh Liét v6i luu lugng 80 m¥/s va khi muc nude
song Nhué thép dudi muce +3,5 m. Khi myc nudce song Nhué cao hon 3,5 m thi dong
chay cua luu vuc phai thoat ra song Hong nhd cum cong trinh tiéu va tram bom Yén
S¢. [15]


https://vi.wikipedia.org/wiki/S%C3%B4ng_%C4%90%C3%A1y
https://vi.wikipedia.org/wiki/S%C3%B4ng_%C4%90u%E1%BB%91ng
https://vi.wikipedia.org/wiki/S%C3%B4ng_%C4%90u%E1%BB%91ng
https://vi.wikipedia.org/wiki/S%C3%B4ng_C%E1%BA%A7u
https://vi.wikipedia.org/wiki/S%C3%B4ng_C%C3%A0_L%E1%BB%93
https://vi.wikipedia.org/wiki/S%C3%B4ng_T%C3%B4_L%E1%BB%8Bch
https://vi.wikipedia.org/wiki/S%C3%B4ng_T%C3%B4_L%E1%BB%8Bch
https://vi.wikipedia.org/wiki/S%C3%B4ng_Kim_Ng%C6%B0u
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Theo bao cdo cua Cong ty trach nhi€ém hiru han mdt thanh vién Thoat nudc Ha
Noi, voi hién trang ti€u thoat nudc cac song truc dugc danh gia trong Quy hoach
Thuy loi Ha N1 véi chu ky tran mua tinh toan P = 10 ndm va myuc nudc song 10
nam nhu trén, khi gdp mua vo1 P = 10 ndm thi cac song Tich, Pay, Nhu¢, Ngii Huyén
Khé déu khong dam bao kha nang thoat nudc. Riéng hé thong song luu vuc To Lich
d3 duoc thiét ké nham dam bao tiéu thoat nude voi P = 10 nam. Bang 1.3 mo ta
thong tin vé myc nudc hién trang va cho phép tai cac song trén dia ban thanh ph Ha
Noi.

Béang 1.3. Muc nudc hién trang va cho phép tai céc vi tri trén song [21]

Muc nuéce tinh ,
A .~ |theo didu ki¢n hign| ~ M¥enuoC
TT Tén tram Thudc song irang (I.Il) ¢ cho phép (m)
1 | Tién Trugng Tich 7,28 6,75
2 | BaTha Day 6,32 5,89
3 | TL Ha Pong Nhué 7,64 5,00
4 | Pong Quan Nhué 6,34 4,90
5 | Phi Cudng CaLd 8,56 8,54
6 | bang Xa Ngti Huyén Khé 8,22 6,90
7 | HO Yén So T6 Lich <4,50 4,5

Thém vao d6, do qua trinh d6 thi héa manh mé& tir ndim 1990 dén nay, phan 16n
céc song hd Ha Noi déu roi vao tinh trang 6 nhiém nghiém trong. Chi tinh riéng trong
khu vuc n6i d6, mdi ngay luong nudc thai x4 thang ra hé théng song hd vao khoang
650.000 m*/ngay (2015). Song Té Lich, truc tiéu thoat nude thai chinh cta thanh phd,
hang ngay phai tiép nhan khoang 250.000 m® nudc thai x4 thang xuéng dong song
ma khong hé qua xtr 1. Song Kim Nguu nhan khoang 125.000 m? nudc thai sinh hoat
mdi ngay. Séng Lir va séng Sét trung binh mdi ngay ciing d6 vao séng Kim Nguu

khoang 110.000 m?. [14]


https://vi.wikipedia.org/wiki/%C3%94_nhi%E1%BB%85m_m%C3%B4i_tr%C6%B0%E1%BB%9Dng
https://vi.wikipedia.org/wiki/M%C3%A9t_kh%E1%BB%91i
https://vi.wikipedia.org/wiki/2015
https://vi.wikipedia.org/wiki/S%C3%B4ng_T%C3%B4_L%E1%BB%8Bch
https://vi.wikipedia.org/wiki/S%C3%B4ng_Kim_Ng%C6%B0u
https://vi.wikipedia.org/wiki/M%C3%A9t_kh%E1%BB%91i
https://vi.wikipedia.org/wiki/S%C3%B4ng_L%E1%BB%AB
https://vi.wikipedia.org/wiki/S%C3%B4ng_S%C3%A9t
https://vi.wikipedia.org/wiki/M%C3%A9t_kh%E1%BB%91i
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1.5.2.2. Ho diéu hoa

Hé théng hd & Ha Noi bao gém cac hd tu nhién va ho nhén tao, c¢6 cac chirc
ning canh quan, diéu hoa khi hau va diéu hoa nuéc mua. Hién nay con tiép nhan
nuée thai, chi yéu 13 nude thai sinh hoat va nuéi ca. Qua trinh d6 thi hoa di lam giam
dang ké dién tich cac ao, hd, séng trén dia ban thanh phd Ha Ni ciing nhu & cac do
thi khac. Tinh riéng trén dia ban ndi thanh Ha Noi tor nam 1986 dén nam 1996 dién
tich mat nude (khong ké Ho Tay) da giam 64,49% [27], [28]. Hién nay trong ndi
thanh Ha Noi van con trén 100 ao, hd c6 dién tich mat nudce 16n hon 1ha. Téng dién
tich ao ho 1a 21,8 km? [9]. Bang PL1.4 phan Phu lyc 1 cung cap thong tin vé dung

tich chira nudc cua hé théng hd tu nhién thudc thanh phé Ha Noi.

Céc ho ao ndy c6 chirc niang rat quan trong 1a lam cham qué trinh déng cua li
lut va giit nude thoat cling nhu gbp phan trong xir Iy nudc thai, nudi ca tao canh quan,
tao sy phat trién cho cac loai cay dudi nude. Tuy nhién, di¢n tich va sb lugng céac hd
ao nay dang giam xudng rd rét do tinh hinh sir dung dat va liy 1am noi d6 chét phé
thai, d6 1a nguyén nhan chinh lam huy hoai chit luong nude. Mt khac, cac hd trong
Thanh phé lai phan bd khong déu. Hién nay cac ho chua duoc tap trung vé mot moi.
Céac hod ngoai nhiém vu thoat nudc hd con ¢6 chuc nang nhu: du lich, nuoi ca, théng
canh, vui choi giai tri... Mot 6 ho c6 muc nude kha cao, mi¢ng céng xa thoat nudc
bi ngap, bun cat lang dong nhiéu & gan cira cong — miéng x4, gay anh hudng xau t6i

moi truong cling nhu giam kha nang thoat nudce.
1.5.2.3. Hién trang hé thong tiéu thodt nwéc

Hé¢ théng thoat nudc chung cia Ha No1 duoc xay dung tir trudc nam 1954. Hé
thong thoat nudc bao gdm céc tuyén cong, song muong thoat nude va cac ho ao didu
hoa. Theo thiét ké ban dau, hé théng nay phuc vu cho ngi thanh cii véi dién tich la
1.000 ha. Tr ndim 1954 dén 1984 dién tich ting 1én 5.900 ha va tinh dén niam 1992
d3 phat trién dén 6.800 ha. Dong nudc thoat ciia thanh phd duogc thoat ra 04 con séng
theo thur ty tr Tay sang Pong 1a To Lich, Lir, Sét va Kim Nguu. Song T6 Lich 1a truc
thoat nudc chinh véi ctra x4 chdy ra song Nhu¢ qua dap Thanh Liét [31]. Song Nhué
1a con song tiéu nude chinh cho thanh phd. Mit cét cac song ¢ chiéu rong tir 4 - 30
m va chiéu siu chi khoang 1 - 1,5 m. Do qua trinh d6 thi hoa va bi lan chiém, mit cat

cac song dang bi thu hep dan. Thém vao d6 do khéng duoc nao vét nén day song hién
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dang bi 1ap day bun cat, rac rudi. Mit song dang bi chiém dung dé tha béo va rau
mudng nén cang han ché kha ning tiéu thoat nudc trong miia mua.

Theo két qua nghién ctru ctia JICA [5] trong Dy 4n Thoat nuée Ha Noi tir 1996
—2003, kha ning thoat nudc hién trang cta song Td Lich chi vao khoang 30 -35 m3/s
trong khi cong suét yéu cau dé thoat cho tran mua c6 chu ky 10 nam 14 170 m?/s. Day
c¢6 thé noi 1a mot trong nhitng nguyén nhan chinh giy ra tinh trang ngap ting cho
thanh phd Ha Noi.
1.5.2.4. Tinh hinh ngdp lut

D06 thi hoa 1a mgt qua trinh, phan anh sy phat trién tat yéu cua mot khu vuc do
thi. Tuy nhién toc d6 d6 thi hod dién ra nhanh chong trong khi hé théng céc cong trinh
tiéu thoat nude quy hoach khong theo kip s€ lam cho tinh hinh ngép tng xdy ra cang

ngay cang nghiém trong.

Trong nhitng nim gan day, trudc sy bién doi bat thuong cua thoi tiét da xuat
hién mua 16n kéo dai, lugng mua vugt qua tan sut thiét ké. Mac du cac cong trinh
thiy loi d3 hoat dong hét cong suat cing voi su phdi hop chit ché cua cong tac chi
dao phong chdng lii Iyt nhung tinh trang ngap ung van dién ra trén dién rong. Dién
tich ngdp Gng 16n nhét 1a cac nam 2006, 2008, nguyén nhan chi yéu 1a bio hoidc ap

thap gay mua 16n trén dién rong, mua vuot tin suat thiét ké.

Dudi day 1a mot sb thong ké vé tinh hinh ngap tng xay ra tai cac luu vuc song
trén dia ban thanh phd. Tran ngap ung lich st xay ra bat dau tir ngay 9 thang 11 nam
1984. Mua kéo dai nhiéu ngay nhung khong lién tuc, lwvong mua 2 ngay 16n nhét dat
té1 575 mm. Téng luong mua toan tran do dugc 614,4 mm va cuong do mua lon nhét
13 137 mm/gio. Tran mua di 1am cho 45% dién tich toan thanh phé bi ngap tng. Do
sau ngap ung phd bién 30 - 50 cm, c¢6 noi ngap sau trén 1 m [21]. Trong thoi gian tir
ngay 01 dén 03 thang 8 nam 2001 & Ha Ngi di xay ra mua 16n. Dém ngay 01 va rang
sang ngay 02, tran mua dién ra lién tuc trong vong hon 06 gio dong hod gay ngap ung
& hon 70 diém, d6 sau ngap pho bién 0,5 - 1 m. Khi lwong nudc ngap con chua kip
tiéu thoat thi dém ngay 02 sang ngay 03 mot tran mua 16n lai trat xudng Ha Noi lam
cho tinh trang ngap ung cang tré nén nghiém trong hon. Lugng mua do dugc hon 207
mm. Theo thng ké so bo dén hét ngay 03 trén toan dia ban thanh phé Ha Noi ¢ t6i
gan 100 diém bi ngap, c6 noi do sdu ngap toi xap xi 1 m nhu phd Nguyén Khuyén,
Nguyén Luong Bang, Ton Dtic Thiang, khu Thanh Cong v.v....
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Tran mua vira dén mua to trén dién rong xay ra vao ngdy 24 dén 25 thang 5
nam 2003 1am nhiéu viing dan cu & ndi thanh bi ngap ung ning né nhu: khu vie Giap
Bat, bén xe phia Nam, khu Tan Mai, tap thé Kim Lién, Ngoc Khanh, Vin Chuong,. ..
Do sau ngdp ung phd bién 30 - 50 cm, ¢ noi ngdp sau trén 1 m [22]. Tran mua lich
xay ra vao thang 11 nim 2008 véi tong luong mua phd bién tir 350 - 550 mm da gay
nén tinh trang ngap ung 16n, kéo dai tai Ha Noi, lam thiét hai vé kinh té 1én dén 3.000
ty déng. Hinh 1.6 thé hién mot sd hinh anh ngap lut trén dia ban thanh phé Ha Noi
trong tran ngap lich st nam 2008.

Puong Nguyén Quy Dirc, Ha Noi Dbuong Giai Phong, Ha N1

Hinh 1.6. M6t s hinh anh ngép lut trén dia ban thanh phé Ha Noi nam 2008
(Ngudn Internet).
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1.5.3. Mang lwéi tram quan tric mwa va tinh hinh sé liéu

Cac tram do cac yéu td khi hau va mua trong hé théng va khu vuc lan can c¢6
kha nhiéu nhu tram Ba Vi, Séc Son, Kim Anh, Mé Linh, Tién Phong, Pong Anh va
Phuc Loc, Lang, Phu Ly, Pap Day, Ha Pong, Thuong Tin, Déng Quan, Phu Xuyén,
Thanh Oai, Van Dinh (Hinh 1.7). Hau hét cac tram déu c6 tai liéu tir ndm 1960 dén
nay (mot s6 tram c6 tai liéu dai hon tir nam 1936 dén nay) (Bang PL1.4 phan Phy luc
1) [15].

Kuol iisl

CHU GIAT

Ranh gidi thanh pha

A~~~ Song sudi, kénh muong

P H chia, hé diéu hoa
o Tram khi nrgng

kilometers

Hinh 1.7. So d6 mang ludi song sudi va cac tram khi twong thity vin khu viuc Ha Noi

O mién Béic Viét nam tir sau khi thuc dan Phap xam lugc méi bat dau quan
tric cac yéu td khi hau mét cach khoa hoc nhu tai Ha Noi di c6 sb liéu do dac tir nam
1890. Pén nim 1902 Nha khi tugng dugc thanh lap, nhung mai dén nim 1905 méi
do mua & Phua Lién, Lao Cai, Ha Giang, Tuyén Quang v.v... Dén nim 1927 méi trién

khai do & mot s6 thi xa thudc dong bang va mot vai thi tran quan trong ¢ mién nui.
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Tiép theo 1a cudc khang chién chdng thue dan Phap (1946 - 1954) hau hét cac tram
déu ngimg do. Chi sau khi hoa binh dugc 14p lai (1954) ¢ mién Bic thi mang luéi
tram khi trong, do mua méi duoc tai thiét va mé rong, thoi ky phat trién dinh diém
la tir ndm 1960 tr¢ lai day, tinh dén nay da c6 hon 50 nam tai li€u lién tuc tai nhirng

tram co ban.
1.5.4. Pic diém kinh té va xi hoi

Ha Noi la thanh phé tryc thudc trung vwong cé dién tich 16n nhét Viét Nam,
dong thoi ciing 1a thanh phd dong dan thir hai va c6 mat do dan s cao th hai trong
63 don vi hanh chinh cép tinh cua Viét Nam. Hién tai, Thu d6 Ha No6i c¢6 30 don vi
hanh chinh cip huyén, gdm 12 quan, 17 huyén va 1 thi xd. Theo quy hoach chung
xay dung Thu d6 trong Chién lugc phat trién kinh té - xd hoi TP Ha Noi dén nam
2030, tim nhin dén 2050 [30] do Thu tuéng Chinh phu ban hanh theo Quyét dinh sd
222/Qb-TTg, dat muc ti€u dén nam 2020 dan s6 Ha Noi dat 7,9 - 8 triéu nguoi, dén
nam 2030 khoang 9,2 triéu nguoi. Vai toc d6 ting trung binh 2,2%/nam thi dén nim
2030 dén s6 ude tinh s& khoang hon 9,7 triéu ngudi (gan bang dan s du bao dén nam
2050).

Véi loi thé vi tri ndm hai bén bo song Hong, gitta ving dong bang Bac B9,
thanh ph6 Ha Noi vtra 1a trung tdm chinh tri, kinh té, van hoa, khoa hoc va cong nghé
clia ca nudc, vira co rat nhidu diéu kién thuan loi dé phat trién kinh té va giao dich

quoc té, phat trién cac dau moi giao thong quan trong trong va va ngoai nudc.

Hé thong mang ludi giao théng bao gom dudng bd, dudng song, dudng sit, va
duong hang khong da khién Ha Noi tré thanh mot dia diém thuan loi dé phat trién
cac nganh cong nghiép. Trong nhitng ndm gan ddy, nganh céng nghiép Ha Noi dang
dan chuyén dich theo hudng phat trién cac khu vuc cong nghiép hién dai c6 gia tri
xuét khau 16n nhu: diéu khién ky thuat $O, tu dong hoa, ro-bdt, nano, plasma, laser,

cong ngh¢ sinh hoc.
1.6. Nhirng van de ton tai can nghién ctru ciia luan an

Qua nghién ctru, phén tich va danh gia tong quan tinh hinh nghién ctru trong
nude va thé gidi cho thiy cac cong thirc cudng d6 mua tinh toan ¢ thé chia lam hai
nhém chinh c6 nhitg vu va nhuoc diém khac nhau. Nhom thir nhat 1a nhom phuong
phap phan tich théng ké. Nhém phuong phap nay cho phép xac dinh tryc tiép gid tri

cuong do mua tinh toan ¢ thoi doan t img vai tan suat p dua vao 1iét so li€u quan trac


https://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/T%E1%BB%89nh_th%C3%A0nh_Vi%E1%BB%87t_Nam
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thuc t& nhidu nim tai cac tram khi tuong. Mot phuong phap dién hinh thudc nhom
nay 1a duong cong quan hé Cudng d6 - Thoi doan — Tén suét (IDF). Nhém phuong
phap ndy 6 vu diém 13 d6 tin ciy va do chinh xac cao. Tuy nhién nhuoc diém cua
nhém phuong phap nay 1a doi hoi phai ¢6 chudi sb liéu quan tric va liét sb liéu quan
tric phai da dai. Nhom thir hai 13 nhém céc cong thirc thuc nghiém, nhom nay kha
phong phu va da dang do c¢6 nhiéu quan diém va gia thiét khac nhau tir mdi tac gia dé
xuét. Uu diém cta nhom nay la khong sur dung nhiéu s6 liéu mua do dac thuc té, c6
thé dung hiéu qua cho céc vi tri tinh toan khong co s6 liéu hodc thiéu s liéu do dac.
Nhuoc diém ctia phuong phép nay 12 sai s6 tinh toan van con twong ddi cao. Dau vay,
xudt phat tir yéu cau thuc tién 1 hién nay s6 liéu quan tric mua khong du dé c6 thé
ap dung nhom phuong phap thir nhat, vi vay nang cao do chinh xac va do tin ciy cta
nhém phuong phép cong thire thuc nghiém van dang 1a mot yéu cau rat can thiét hién

nay. Pay cling la muc ti€u quan trong can dat dugc trong luan an nay.

Qua phan tich cac cong thirc cuong do mua tinh toan thuong st dung ¢ Viét
Nam c6 thé nhan thﬁy cac cong thuc déu c6 cac tham s phu thudc vao tinh chét dic
thu cua tirng dia phuong nhu dac diém khi hau, vi tri dia 1y, dac trung mua...Da phﬁn
cac cong thic hién nay déu dua ra phu luc bang tra cho ting dia phuong véi ting
tham s6. Tuy nhién ciing khong thé phu nhan rang cic tham sb ndy ciing can dugc
cap nhat do nhitng bién dong cua cac yéu td chi phdi dén gid tri cac tham sd nay nhu
da phan tich ¢ trén. Véi cac phan tich nhu trén, dé khac phuc nhiing ton tai nay, mot
trong nhitng muc tiéu cu thé ma ludn an nay dua ra 13 thiét 1ap khoang gia tri tham s6
ctia cong thirc cuong d6 mua dya trén chudi s6 liéu mua céac thoi doan duge cap nhat

b6 sung méi nhat cho thanh phd Ha Nbi.

Qua phan tich cac nghién ctru da thuc hién trén thé gioi vé cuong do mua tinh
toan thay rang cic nghién ctru thuong tap trung vao khai thac t6i da ngudn so liéu
mua dang quan tric trong khu vuc dé xay dung cong thirc tinh toan, viéc ndy gitp gia
tang d6 chinh x4c ctia cong thirc bai hau hét cac cong thirc hién nay déu dwa vao cac
dic diém vé mua va khi hau khu vuc. Bén canh dé, phan 16n cac cong thirc cudng do
mua tinh toan biéu thi quan hé cuong do - thoi doan — tan sudt trén thé gidi dugc xay
dung thong qua cac dudong cong IDF. Trong ludn 4n nay, cdc dudng cong quan h¢
IDF dugc xay dung cho cac tram khi twong c6 do dac mua du dai sé 1a co s quan
trong dé thiét 1ap cong thirc cudng d6 mua tinh toan mai va phu hop véi dicu kién

hién trang cua thanh phé Ha Noi.
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CHUONG 2: CO SO KHOA HQC XAC PINH CONG THUC CUONG
PO MUA TiNH TOAN

2.1. Co sé phap ly

2.1.1. Luét lién quan dén van dé thoat nwéc mwa do thi

- Luét Quy hoach d6 thi sb 30/2009/QH12 ngay 17 thang 06 nim 2009 v6i ndi dung
quy hoach Ha tang k¥ thuat do thi “quy hoach mang luéi thoat nudc mit va cong
trinh dau moi dé phong, tranh va giam nhe thién tai”.

- Luat Tai nguyén nudc s 28/2023/QH15 ngay 27 thang 11 nam 2023 véi quan diém
“Xay dung cac kich ban du bao xu thé dién bién luong mua, lugng dong chay, lugng
nudec tich trix tai cac hd chtra, muc nude trong cac ting chira nudc trong naim”. Trong
van dé giam thiéu ngap ung do thi, Luat dé ra muc tiéu “Nha nudc vu tién thuc hién
cac giai phap thu trit, thot nudc mua dong b, tong thé dé giam thiéu ngap ung do
thi”.

- Luat Bao vé Mbi truong sb 72/2020/QH14 ngay 17 thang 11 nim 2020 néu quan
diém “Sur dung hop 1y va tiét kiém tai nguyén thién nhién, phat trién ning luong sach
va nang luong tai tao, phat trién ha ting k¥ thuat bao vé mdi truong”.

- Luat Khi twong thuy van s6 90/2015/QH13 ngay 23 thang 11 nim 2015 nhan manh
viéc cap nhat s6 liéu khi tuong thuy van “Quy hoach mang ludi tram thuy van Qubc
gia duoc ra soat, diéu chinh dinh ky 05 nim hodc c6 yéu cau cap thiét vé phat trién
kinh té - xa hoi”.

- Luat Phong chéng thién tai s6 33/2013/QH13 ngay 19 thang 06 nam 2013 xac dinh
cac muc tiéu “Xay dung chién luoc Qudc gia vé phong, chdng thién tai theo chu ky
10 ndm, tAm nhin 20 nim va duoc cap nhat, diéu chinh dinh ky 05 nim hodc khi c6
bién dong 16n vé thién tai”.

2.1.2. Nghi dinh, dinh hwéng vé thoat nwéc va méi truong

- Nghi dinh s6 98/2019/ND-CP ngay 27 thang 12 nam 2019 ciia Chinh phu vé mot sd

diéu cua cac nghi dinh thudc linh vuc ha tﬁng k¥ thuat, nhan manh noi dung “Déi véi

cdc thanh phé triee thudc trung wong, quy hoach thodt miede la quy hoach ha tang kj
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thuat dwoc ldp riéng thanh mot do én nham cu thé hod quy hoach thoat nuoc trong

quy hoach chung do thi:”.

- Nghi dinh s6 08/2022/ND-CP ngay 10 thang 01 nam 2022 quy dinh chi tiét mot sd
diéu cia Luat Bao vé moi truong nam 2020 nhan manh tiéu chi, 16 trinh va co ché
khuyén khich phat trién kinh té tuan hoan véi tiéu chi chung “Gidm khai théc, sir
dung tdi nguyén khong tdi tao, tai nguyén nude”, tiéu chi cu thé “Thu gom, heu trir

)

tdi sw dung nuwoc mua, thu gom, xu ly, tai si dung nuwoc thai”.

- Nghi dinh s6 68/2022/ND-CP ngay 22 thang 09 nam 2022 ctia Chinh pha quy dinh
chtrc ning, nhiém vu, quyén han va co ciu td chiic ctia Bo Tai Nguyén va Moi truong
trong cong tac “Xdy dung, quan Iy hé thong thong tin, co s¢ dit liéu vé khi tiwong thuy

van co ban va chuyén dung do Nha nuoc quan ly”.
2.1.3. H¢ thong chinh sich, vin ban vé thoat nwéc va moi truwong

- Quyét dinh s6 1259/QD-TTg cua Thu tudng Chinh phu ngay 26 thang 7 nim
2011 vé Phé duyét quy hoach chung xay dung Thu d6 Ha Noi dén nam 2030 va
tam nhin dén nim 2050 d& ra dinh huéng chung vé thoat nudc d6 thi “Ty 1é thu
gom nuoc thai do thi dat 100%. Cai tao, ndng ccfp hé théng céng tai cac khu vuc
noi thanh, cac khu do thi cil; cdc khu do thi moi phai xay dung hé théng thoat nuoc
thai riéng, xu ly nuoc thdi tdp trung”.

- Quyét dinh s6 725/QD-TTg cua Thu tuéng Chinh phu ngay 10 thang 5 nim
2013 vé Phé duyét quy hoach thoat nuéc Thu d6 Ha Noi dén nam 2030, tam nhin
dén nam 2050 véi véi quan diém quy hoach “Quy hoach thodt nwéc Ha Néi xem
xét dén cdc anh hieong cia bién doi khi hdu hiedng t&i sie phat trién 6n dinh, bén
vitng, trén co sé dong bo hé thong thodt nwde miea va niede thai tie thu gom chuyén
tai dén xir 1y cho tieng e viee d6 thi, phit hop véi diéu kién phat trién kinh té - xd
hoi”.

- Quyét dinh sb 589/QD-TTg ngay 06 thang 4 nim 2016 ctua Thi teéng Chinh phu
phé duyét diéu chinh Pinh hudng phat trién thoat nudce d6 thi va khu cong nghiép
Viét Nam dén niam 2025, tim nhin dén nim 2050 véi muc tiéu “Mé réng pham vi
phuc vu cac hé théng thoat nuwoc muwa tai cac do thi dat trung binh trén 80%, 100%

cdc do thi khong con tinh trang ngdp ung thuong xuyén vao mua mua”.
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- Quyét dinh sb 379/QD-TTg ngay 17 thang 3 nam 2021 cta Thi tudng Chinh phu
phé duyét Chién luge Qudc gia phong, chdng thién tai dén nam 2030, tim nhin dén
nam 2050 néu rd nhiém vu “Hoan thién hé thong tiéu chudn, quy chudn kj thudt quéc
gia, dinh mirc kinh té - ky thudt, cdc quy dinh vé dam bdo yéu cau phong chong thién
tai, nhat la tiéu chudn thodt nuée & cdc do thi”.

2.2. Co s6 1y thuyét

2.2.1. Ly thuyét vé xac suét va thong ké trong xac dinh cac dic trung khi twong
thuy van

2.2.1.1. Mt s6 khdi niém vé xdc sudt va thong ké
Mot s6 kién thirc co s¢ vé théng ké va xac sudt tmg dung trong khi tuong duoc

tham khéo trong cac cudn sach cia GS Phan Vin Tan [18] va Maity [64].

Tén s6 12 s6 lan xuat hién mot gia tri nao do trén tong so6 1an thur nghiém hay
quan sat. Tan sudt 1a ty s6 gitta sO lan xuat hi¢én mot gia tri nao do trén tong so lan
thir nghi¢ém. Trong khi tuwong thuy van, tan suat 1a ty so gitra s6 lan xuat hién mot tri

s0 nao do so voi tong so lan quan trac.

Tén sudt luy tich 13 ty s6 giira tong s6 lan xuat hién mot trj sd 16n hon hodc
bang mat tri s6 nao d6 so véi téng sb 1an thir nghiém. Tan suét tich liy dugc tinh
bang cach cong don cac tan suat tir trén xudng cho dén vi tri twong Gng véi biéu hién
ma ta dang mudn tinh tan suét tich lily. Trong khi tugng thay vin, khi nghién ctru t6i
tri s6 x, ngudi ta thudng quan sat c6 bao nhiéu lan gié tri cua dai luong dugc nghién
ctru 16n hon hay biang x. Do d6, ngudi ta thudng quan tim dén tan suét luy tich %,
nghia la trong n ndm quan tric ¢6 m 1an xuét hién tri s6 16n hon hodc bé“mg mot tri sd

ma ta dang xét.

S0 trung binh X 13 gia tri trung binh s6 hoc ctia chudi s6 liéu. S6 trung binh 1a

mot trong nhitng s6 dic trung co ban va quan trong nhat ctia chudi so lidu.

Neéu chudi s6 liéu gom cac phan tor x4, x5, ..., X,, thi s6 trung binh dugc tinh

R L XyHXptetx
theo cong thirc X = %
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Néu s0 lan xuat hién (tan so0) cua gia tri x; 1a f; thi ta co

Xifs +x2f + o+ x
7= 1f1 zfzn ik = X,Dy + XDy +  XiDs (2.1)

voitong sd lan quansatn = f; + f, + -+ fi, conp; = % la tan suat cua gia tri x;.

Khi s6 1an quan sat da 16n, s trung binh ¢6 xu hudng tién sat dén ky vong
toan hoc cta dai lugng ngau nhién dugc quan tim. Tuy nhién, ) trung binh lai bi anh
huong bdi cac gia tri cuc doan (gid tri “qué 16n” hodc “quéa bé” mot cach dac bigt),
nhat 13 khi chudi s liéu ngan. Do chudi s liéu trong khi twong thuy van thudng
khong qua dai nén sb trung binh c¢6 nguy co anh hudng rat manh boi s6 liéu mang
tinh cuc doan.

Phwong sai mdu 13 trung binh cta binh phwong do léch cla cac gid tri xung
quanh gia tri trung binh
1oq (xp — X)?

s? === . (2.2)
n

Dé léch méu (TNTA: standard deviation) 1a mot dai luong thong ké mo ta ding
dé do mutrc do phan tan cua mot tap dir lidu da duoc 1ap thanh bang tan sb. Do 1éch
mau 1a cin bac hai cua trung binh ctia binh phuong d6 1éch ctia cac gia tri xung quanh

gia tri trung binh

s= |2 m (2.3)
n

Sai 56 qudn phwong (TNTA: Mean squared error, viét tat 1a MSE) 1a trung binh
cua binh phuong su sai khac gitra bo gia tri y va ¥, thuong dugc st dung khi so sanh
gia tri thuc té y va gid tri tinh toan theo cong thuc y,

1L:l=1(yl' - 5’\1)2
- )

MSE =

(2.4)

2
A X ” ; 1 i \ I 1A A 1A 21y 1 A
H¢ so phan tan C, = \/ =X, (x—_‘ — ) con dugc goi 1a hé so bién doi 1a thong
n X
ké gitta cac chi tiéu théng ké thuong duogc str dung, chil yéu duoc st dung dé so sanh

cac mirc do khac nhau ctia mot chudi bién roi rac va mirc d6 trung binh cta dai dién
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Dé thién lgch (con goi 1a dp xién, hé so bat doi xirng, TNTA: skewness
coefficient) C; 1a sb dung dé do do bat dbi xtng ctia chudi sb liéu. Néu dai luong
ngau nhién c6 phan phdi dbi xtmg thi C; = 0. Néu €, > 0 thi mat d6 phan b c6 dang

dudi 1éch phai, con néu C; < 0 thi mat do phan bd co dang dudi 1éch trai.

1 )3
¢ _nmli D7 (2.5)

S 53

Cac cong thuc tinh s, C,, C; dugc tinh toan phia trén chi phu hop vi mau cé dung
lugng n 16n. Pbi voi hién tuong thuy vin, do thudng co chudi sb liéu khong dai,
nguoi ta diéu chinh bang cach thay s6 hang n bang cac s6 hang n — 1 (d6i vai s, C,)

van — 2 (d6i v6i tham s6 Cy), tic 1a

1= (g — %)?
i=1 1
- , 2.6
s —— (2.6)
_ 1 = xi 1 2 2
Gy = n—12(5_ )’ (2.7)
i=1
%Zn (x; — %)
—_ 1= l
=1 3 . (2.8)

2.2.1.2. Puwong tin sudt kinh nghig¢m va dwong tan sudt Iy ludn

Puong tan suat kinh nghiém 13 duong cong biéu thi quan hé giita tan suat P

VGi gia tri x; twong tng, trong d6 P = P(X > x;).

Véi mbi s6 liu x; tir mau (chudi sb liéu thuy vian) xac dinh dugc trong Gmg
13 P. Chdm quan hé P ~ x; tao thanh mdt bang diém co6 xu thé mot duong cong cua
ham phan bd tin suat. V& mot dudng cong tron di qua trung tdm cac diém kinh
nghiém, ta goi duong d6 1a duong tan suat kinh nghiém. Dé xay dung duong tan suat
trudc hét can phai 1ap bang tinh tan suat, sau d6 cham cac diém quan hé giita P va x;

1én gidy, tir d6 xac dinh duong tan suat kinh nghiém.
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Céach lam duoc tién hanh theo trinh ty nhu sau:

- Budc 1: Sap xép chudi sd lidu theo thir ty tir 16n dén nho va danh sé thi ty

keém theo.
- Bué6c 2: Tinh tin suit P theo mot trong ba cong thire sau:

Cong thire trung binh cua Ha-zen:

m ,5
P = T X 100%. (2.9

Cong thirc s6 giita ciia Che-go-da-ép:

_m—0,3

=— X 100%. 2.10
n+ 04 % ( )

Cong thirc vong sd ctia Weibull va Kritsky-Menken:

P =

X 100%. 2.11
n+1 % ( )

Trong céac cong trén, m 1a so thir tu cia x; (da sdap x€p tur 1on dén nhod) con n 1a so6
phan tir ctia chuoi so liéu thong ké. Trong khudn khé nghién ctru nay, luan an sir dung

cong thirc vong sd cua Weibull va Kritsky-Menken.

- Budc 3: Chdm céac diém quan hé P~x; (goi la diém kinh nghiém) Ién gidy

tan suat.

- Buéc 4: V& dudng cong di qua trung tdm cac diém kinh nghiém, d6 chinh la

duong tan suat kinh nghiém.

DPuong tan sudt 1y luan 14 duong tin suit dugce v& tir mot ham phan phdi xéac
suét nao do (phan phéi chuan, Gamma, nhi phan, Pearson III, ...), thuc chat 1a mot
s6 mo hinh phan phéi xac suat duoc st dung nhiéu trong khi twong thuy vin c6 mot

so dic diém phu hop véi tinh chat thong ké cuia hién tugng khi tuong thuy van.



50

2.2.1.3. Chu kp lgp lgi

Khoang thoi gian 1ap lai T (TNTA: return period), 1a khoang thoi gian can
thiét dé hién tuong co thé xut hién tré lai sau khi da xudt hién. Trong khi tugng thuy
vin, khoang thoi gian lap lai T thudng dugc tinh dya trén xac suit vuot qua (TNTA:

exceedence probability), ky hi€u 1a P theo cong thirc

T = (2.12)

Do cac thanh phan ké can cua chuoi s6 li¢u thuong cach nhau 1 ndm nén don vi do

|~

ciia T 1a nam. Can chd y rang gia tri ciia T dugc xét trén phuong dién thong ké nén
khong thé hiéu rang ct trong T nim thi hién tuong xay ra 1 lan.
Xéc suit vuot qua (TNTA: exceedence probability), ky hiéu 1a P dugc tinh

theo cong thurc
p_ k
T n+1

trong d6 k 1a s6 thir tu cta sd liéu (dwoc sip xép theo thu ty giam dan) va n 13 sb

(2.13)

phan tir trong chudi so liéu.
2.2.1.4. Phan tich tdn sudt va phén tich tin sé

Khi cuong do ciia mdt sy kién thuy khi hau khac biét dang ké so voi murc trung
binh hodc pham vi cuong do thong thuong, thi cac sy kién nhu vay duogc goi la cac
su kién cuc doan [61]. Cai ndy c6 thé dién ra trong mot ngay hodc mot khoang thoi
gian, vi du: bao 16n, 1 quét, han han. Cac loai su kién khi hau cyc doan nay anh
hudng dén hé théng muc d6 16n. Phan tich tan suat duoc thuc hién dé xac dinh tan
suét xay ra (hodc xac suat xay ra) cua cac su ki¢n cuc doan nhu vay.

Phén tich tan sé thudng dé cap dén phan tich tan sb ¢ dinh gia dinh di liéu
phai ¢ dinh. Hau hét cac chiic ning phan phdi tan s trong thity khi hau cac nghién
ctru ¢6 thé duoc thé hién dudi dang phuong trinh sau, duoc goi la téng quat phuong

trinh phan tich tan sb, dugc cho boi
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trong do
xr 1a gia tri dai luong quan sat twong ing véi thoi gian 1ap lai T ndm
X 1a gia tri trung binh cua dai luong ngau nhién
s 1a d6 1éch chuén cua dai luong ngau nhién
K 12 hé s6 tan s6, phu thudc vao thoi gian lap lai T.

2.2.2. Ly thuyét vé ham mit d§ x4c suét va ham phan phéi tich luy
2.2.2.1. Ham mdt d¢ xdc suit

Trong toan hoc, ham mdt dg xdc sudt (TNTA: Probability density function, do
d6 viét tat 1a PDF) dung dé biéu dién mot phan bd xac suét theo tich phan. Him mat
d6 xac suat luon nhan gia trj khong a4m va tich phan suy rong loai 1 ctia né tir —oo tdi
400 ¢ gia tri bang 1. Néu mot phan bd xac suit c6 mat do f(x), thi v& mat truc

quan, khoang vi phan (v6 cung bé) [x, x + dx] c6 xac suit bang f(x) dx.

Mot cach khong chinh thire, ham mat do xac suét c6 thé dugce coi 1a phién ban
duoc lam min cia mot biéu dd tan sd: néu ai dé lién tiép do dac béng thuc nghiém
cac gia tri cia mot bién ngau nhién lién tuc va tao mot biéu d6 tan sb mo ta tan suét
tuong d6i ctia cac mién bién thién cia két qua, thi biéu do tin s6 d6 s& trong giéng
v6i mat do xac suat cta bién ngiu nhién dé (gia st rang bién dugc lay mau du thuong
xuyén va cac mién bién thién cua két qua 1a du nho).
2.2.2.2. Ham phaén phéi tich liiy

Trong Iy thuyét xac sudt, ham phdn phoi tich liiy (TNTA: Cumulative
distribution function hay viét tit CDF) mé ta day du phan phdi xac suat ciia mot bién
ngiu nhién gié tri thuc X. Vi mdi sb thyc x, ham phéan phéi tich lily duoc dinh nghia

nhu sau:

F(x) =P(X <x) (2.15)
trong d6 vé phai biéu dién xac suat ma dai lugng ngiu nhién X lay gia tri nho hon hay

bang x.


https://vi.wikipedia.org/wiki/To%C3%A1n_h%E1%BB%8Dc
https://vi.wikipedia.org/wiki/Ph%C3%A2n_ph%E1%BB%91i_x%C3%A1c_su%E1%BA%A5t
https://vi.wikipedia.org/wiki/T%C3%ADch_ph%C3%A2n
https://vi.wikipedia.org/wiki/Kho%E1%BA%A3ng_(to%C3%A1n_h%E1%BB%8Dc)
https://vi.wikipedia.org/w/index.php?title=Bi%E1%BB%83u_%C4%91%E1%BB%93_t%E1%BA%A7n_s%E1%BB%91&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn
https://vi.wikipedia.org/w/index.php?title=Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn_li%C3%AAn_t%E1%BB%A5c&action=edit&redlink=1
https://vi.wikipedia.org/wiki/L%C3%BD_thuy%E1%BA%BFt_x%C3%A1c_su%E1%BA%A5t
https://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Anh
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn
https://vi.wikipedia.org/wiki/S%E1%BB%91_th%E1%BB%B1c
https://vi.wikipedia.org/wiki/X%C3%A1c_su%E1%BA%A5t
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Do do,

Pla<X <b)=F(b)—F(a). (2.16)

Theo quy udc, chit Fhoa dugc dung cho ham phan phdi tich liy, con
chit fthuong duoc dung cho ham mat do xac suat va ham khoi xac suat. Luu y rang
trong dinh nghia trén, diu "nho hon hay bang" ('<") ¢6 thé duoc thay bang ddu "nho
hon" ('<'). Piéu nay khong lam thay doi gia tri d6i v6i cac dai luong ngau nhién lién

tuc.
Khi dai lwong ngdu nhién X c6 ham mat do xac suat f(x) thi ham phan phdi

tich luy F(x) duge xac dinh boi cong thie F(x) = [©_ f(©)dt.
2.2.3. Mt s6 dic trung quan trong ciia dai lwong ngiu nhién

Gia tri ky vong (TNTA: expected value), hoac trung binh (TNTA: mean) cta
mot dai luong ngiu nhién 13 trung binh c6 trong s cua tit ca cac gia tri co thé nhan
cta dai luong do, hay 1a dugc tinh bang tong cac tich giita xac sudt xay ra ctia mdi
gia tri ¢6 thé cia dai luong voi gia tri d6. Gid tri ky vong nay dugc ching minh xap
xi gi4 tri trung binh thuc nghiém khi s6 luong duoc quan sat du 16n. Luu ¥ rang ban
than gia tri d6 co thé khong duoc mong doi theo nghia thong thudng; né co thé it c6

kha ning xay ra hodc khong thé xay ra.

Khi dai luong ngdu nhién lién tuc X c6 ham mat do xac sudt £ (x) thi ky vong

cua X duogc tinh theo cong thire

u= EX) = f+oox.f(x)dx. (2.17)

Phuong sai (TNTA: variance) ctia mot dai lwong ngiu nhién do sy phan tan
thng ké cua dai luong d6, né ham y cac gia tri cia dai luong d6 thudng & cach gia
tri ky vong bao xa. Khi dai lugng ngﬁu nhién lién tuc X ¢6 ham mat do xac suét f(x)
thi phuong sai cua X 1a

+ o0

Var(X) =f 22 f()dx — (E(X))” . (2.18)


https://vi.wikipedia.org/wiki/H%C3%A0m_m%E1%BA%ADt_%C4%91%E1%BB%99_x%C3%A1c_su%E1%BA%A5t
https://vi.wikipedia.org/wiki/H%C3%A0m_kh%E1%BB%91i_x%C3%A1c_su%E1%BA%A5t
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn
https://vi.wikipedia.org/w/index.php?title=Ph%C3%A2n_t%C3%A1n_th%E1%BB%91ng_k%C3%AA&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Ph%C3%A2n_t%C3%A1n_th%E1%BB%91ng_k%C3%AA&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Gi%C3%A1_tr%E1%BB%8B_k%E1%BB%B3_v%E1%BB%8Dng
https://vi.wikipedia.org/wiki/Gi%C3%A1_tr%E1%BB%8B_k%E1%BB%B3_v%E1%BB%8Dng
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Do léch chuén, hay d¢ 1€ch tiéu chuan (TNTA: standard deviation) cua mdt
dai lugng ngiu nhién dung dé do mirc d6 phan tan cua cia cac gia tri. C6 thé tinh ra

d6 1éch chuén bang cach 14y cin bac hai ctia phuong sai, tirc 13

o =+/Var (X). (2.19)

Do xién (TNTA: skewness) 1a mot dai lugng do luong mirc do mirec do bat dbi xung
ctia phan phdi xac suit ciia mot bién ngau nhién. N6 con tén goi nita 13 hé s6 bat déi
xung.

Néu hé sé nay bang 0, thi phan phdi 13 can xtimg. Cac sd binh quén, trung vi
va mode bang nhau. Néu hé s6 nay 16n hon 0, thi phan phdi léch phai. S6 mode nhé
hon s6 trung vi, va sb trung vi lai nhd hon s6 binh quan. Néu hé s6 nay nhé hon 0, thi

phan phoi 1éch trai. SO binh quan nho hon so trung vi, va so trung vi nhé hon s6 mode.

Do xién dugc tinh bang cong thirc:

-5 (2.20)
d6 o 1a do 1éch chuan va U3 1a moment trung tam bac 3 cua X, tic la
+ oo
Us = j x3f(x)dx. (2.21)

2.2.4. Ly thuyét vé viéc lwa chon ham phan b6 mit d xac suat trong xac dinh

cuwong do mua tinh toan

Vé ban chat, cac phuong phap phan tich, khao sat s6 liéu dua trén cac dic
trung thong ké thong thuong cho phép chi ra nhitng thudc tinh cua cac dic trung yéu
t6 khi tuong, khi hau can cr vao nhirng tap s6 liéu cu thé tur quan trac thuc té. Tuy
nhién, do han ché ciia dung lugng miu trong nghién ctru khi tuong (thudng khong
qua 16n), trong nhiéu truong hop nhitng két qua nhan duogc c6 thé phan anh khong
chinh xéc ban chit cia qua trinh dugc xét.

Dé khic phuc tinh trang d6, bén canh viéc nghién ctru mau, cac nha khoa hoc
sit dung cac phan phéi 1y thuyét va tién hanh xap xi s liéu thuc nghiém bdi nhing

phan phdi Iy thuyét phu hop. Viée sir dung phan phdi Iy thuyét dé xap xi s liéu thyuc


https://vi.wikipedia.org/wiki/C%C4%83n_b%E1%BA%ADc_hai
https://vi.wikipedia.org/wiki/Ph%C6%B0%C6%A1ng_sai
https://vi.wikipedia.org/wiki/Ph%C3%A2n_ph%E1%BB%91i_x%C3%A1c_su%E1%BA%A5t
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn

54

nghiém thuc chit 1a 1y twong hoa tap ) liéu thuc nghiém, coi két qua thuc nghiém la
két qua cia mot s6 cong thirc toan hoc. Mic du trong nhiéu truong hop sy biéu dién
nay c6 do chinh xac rat tbt, nhung vé co ban chiing ciing chi 1a sy biéu dién gan dung
cac s6 lidu thuc nghi¢m. Tuy vy, viéc Xép xi 6 liéu thue nghiém boi cac phan phéi

Iy thuyét mang lai nhiéu uu diém:

- Trong nhiéu truong hop, cic nha nghién ctru phai lp di lap lai nhitng tinh
toan thong ké cac dic trung mau cho mét dia diém hodc mot ving khong gian nhat
dinh. Qua trinh tinh toan dé doi luc rat cong kénh, phirc tap va khé tranh khoi nhiing
sai sot bat thuong. Néu c6 mot phan phdi 1y thuyét pht hop vai sé liéu thi thay cho

viéc phai khao sat day du ta chi can mot vai tham s6 cua phan phoi nay.

- Phéan phéi 1y thuyét cho phép noi suy so liéu bi mét (hodc khong co sd licu),

tir d6 lap day cac khoang tréng sd liéu.

- Do han ché cua dung lugng mau, s6 liéu thuc nghi¢m chi phan anh dugc su
bién d6i cuia dic trung yéu t6 trong pham vi bién do6i ciia tip mau. Viéc st dung phan
phéi 1y thuyét cho phép uéc lugng xac sudt cho nhitng su kién ndm ngoai pham vi

cua tap mau, dic bi¢t la udc lugng xac suat xay ra cac tinh hudong cuc doan.

Thong thuong, sau khi xdy dung ham phan phdi thuc nghiém, ta can nghién
ctru, danh gia, xem xét, lya chon phan phéi 1y thuyét sao cho phit hop nhét voi phan
phéi thuc nghiém.

Theo Maity [64], trong nghién ctu khi tugng thuy van, cac nha nghién ctru

thudng xem xét mot s6 phan phdi 1y thuyét sau:

Bang 2.1. Mot s6 ham phan bd mat do xac xuat thudng gap

Phan . e, £ Khoang xac
Ham mat d6 xac suat

: Tham s6
phéi dinh am so

m, =X

Chudn | f(x)= n
ot =) (- )
n—1 s

X —my)?
exp(—%) —o0 < x < 4+

1
o,V2m
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Phan ; A Khoang xac B
Z. Ham mat do xac suat i & Tham so
phoi dinh
00 1 < (z— mz)2> m, =2
x) = exp| ————
Loxg X0V 21 b 207 0 <x < +4m 1 —
chuan 2 Z(zi — 2)?
v6i z = logx n-la
1
Mii f(x) = 2e™* 0 <x <4 A==
X
B Baxa—le—ﬁx 7
F&) =5 ==
X
Gamma I'(«): ham Gamma cua bién sd a 0 <x =< +oo 712
w - ()
I'(a) =j t*letdt. Ox
0
4
a = -
p pe Xg< x < 400 Cs
earson _ L1 —Blx—xy) o
nho nhat 2
XO =X — O-x\/E
- < < +
Log )Ba -1,-B(z—zy) K i ” Zo = z— O-Z\/E
Pearson | f(x) = xl"—@(z — 29)* te Flz% z 1a gia tri nho
11 nhat
Ktk a : &)
t - a X _g(X\D a=(—
= f&x) =— xb e a(a) 0 <x < 4o Oyx
Menken abbI(a) . .
a, b 1a hang so
—x—f —x—p a>0
Gumbel FO0) = exp (+ a P (+ a )) —00 < x < 40
B a -0 < ff < +oo

Chuong trinh Thay vin qudc té (International Hydrological Program, IHP) khu vuc
chau A - Thai Binh Duong thudc Co quan thudng truc UNESCO c6 try s ¢ Jakarta,
niam 2005 da khuyén nghi cac nudc thanh vién, trong d6 c6 Viét Nam xay dung cac
hé théng duong cong IDF dé thuc day phat trién bén viing co sé ha ting da duoc xuat

ban vao nam 2008 [57]. Theo d6, Viét Nam nén sir dung phan phdi Person IIL, Log-

Person III va Gumbel dé xay dung dudng cong IDF.
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2.2.5. Ly thuyét vé xac dinh cwdng d mwa tinh toan trong thoat nwéc mwa dd

thi

Nhin chung phuong phap xac dinh cuong d0 mua dugc xay dung dua theo 08

budc co ban, bao gdm 05 budc xay dung duong cong IDF va 03 bude xac dinh cong

thirc tinh toan cuong do mua, cu thé:

( Téng hop cac cong thirc tinh
cudng 3§ mua

b,

) T

‘ Lua chon cic céng thic dugc
st dung pho bién nhat

y

A

'}*

[ Thu thip, dit liéu mura cac

|

thin doan

| — Chi-binh phuong

( Kiém tra chat luong )
dit liéu —[ T - test
l’ . Fisher
Xiy dung dwong tin sudt
kinh nghiém

1 " {  Phinbé Chuin

[ Lua chon ham phin bd mét ﬁ‘ —[ Phin bé Gamma
d5 xac sudt pht hop h

l

[ Tinh toan cudng 6 mualén |
nhit theo cac chu ki lap lan T

!

Xic dinh hé s6 trong cac
cong thnkc

|

Cic tiéu chudn danh gia 46
chinh xac

l

Lua chon cong thic cudng

d6 mra

’ | Phin b6 Log-Pearson I1I

Phin bé Pearson ITT

_[

_[ Phin bé Gumbel
) —[ Phin bé Poisson
Phin bé mi

)
)
)
)
)
)
)

U

Hinh 2.1. Quy trinh xay dung dudng cong IDF va xac dinh cong thirc cuong

do mua [33]
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2.2.5.1. Cdc buéc xdy dung dwong quan hé cwong dp mwa — thoi gian — tan sudt

Khi c6 du cac s6 lidu mua, ta co thé xay dung cac dudng cong IDF bang phan
tich tan suit. Pudng cong IDF x4y dung cho mdi ving déu c6 dic tinh riéng phu
thudc vao s6 liéu do mua va diéu kién dia hinh cta ting khu vuc, vi vay mdi khu vuc

can xay dung bo dudng cong riéng. Cac budc co ban xay dung dudng cong IDF:

- Budc 1: Thu thap, xtr 1y dit li¢u mua thot doan (5p, 10p, 15p, 30p, 60p, 90p,
120p, 180p, 360p, 720p, 1440p) tai cac tram khi tugng, tram do mua dai dién cho khu
vuc nghién ctru.

- Budc 2: Kiém tra, phén tich tinh hop 1y, tinh dong nhét ctia cac chudi sb liéu.
Céac chudi sd liéu khi tuong, thity vin 1a cac chudi ) ngau nhién, doc 1ap nhung lai
d6ng nhat vé nguyén nhan hinh thanh nén c6 thé dung cac chudi dai biéu dé phan tich
xéach dinh quy luat phan b xac suat tong thé .

- Buéde 3: Xay dung dudng tan suat kinh nghiém. Dya trén bang tinh tan suét,
chdm céc diém quan hé gitta P va x; tir mau (chudi s liéu thuy van) dé xac dinh
duong tan suit kinh nghiém.

- Bu6c 4: Tinh toan, phan tich tan sut luong mua cac thoi doan, lya chon ham
phan bd mat do xac sut. Tuy thudc tinh dic thu ctia mdi hién twgng ma lua chon
dang mé hinh nao 13 thich hop nhét. Ngoai ra, mot s phan bd xac suit khac nhu phan
bd nhi thire, Poisson, Weibull, Chi-binh phuong, Student, Fisher,... dugc stir dung tuy
thudc vao muc dich cua bai toan.

- Bu6c 5: Tinh toan cuong d6 mua 16n nhat cho cac thdi doan tng véi chu ky
1ap lai T (1 nam, 2 ndm, 5 nam, 10 nam, 50 nam, 100 nam) theo phan bd da lua chon.

- Bu6c 6: V& duong cong IDF trén biéu d6 bang cach nbi cac cuong do mua

co cung chu ki 1ap lai.
2.2.5.2. Cac buwdéc xdc dinh cong thirc cwong dp mwa tinh todn
Céc budc xac dinh cong thirc cudng dd mua bao gom:

- Budc 1: Tong hop céc cong thire tinh toan cudng do mua da st dung trén thé

gidi va ¢ Viét Nam.
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- Bué6c 2: Xac dinh cac hé sb trong cac cong thirc biang phuwong phép thir sai.

- Buéc 3: Lua chon cong thirc tinh cuong do mua phu hop bang viée so sanh

két qua tinh toan cua tirng cong thirc véi két qua da co.

Céc cong thirc thong dung ding dé tinh toan cuong d6 mua cho cac thdi doan
tmg v6i mbi chu ky 1dp lai duoc thé hién trong Bang PL1.5 phan Phu luc 1. Trong
cac cong thirc ndy, cic yéu td bao gdbm chu ky lip lai, thoi doan tinh toan da biét
trude. Do d6, viée quan trong nhat dé dua ra cong thirc tinh 1a xac dinh cac thong sb
theo diéu kién dia phuong. Bé xac dinh dugc cac thong sb nay, chung ta can sir dung

phuong phap thir sai dé lwa chon cong thire pht hop nhét cho ving tinh toan.
2.2.5.3. Tiéu chudn ddnh gid, lia chon cong thirc

- Sai s6 quan phuwong (Root mean square error, RMSE):

1
RMSE = %Z(xdt ~xg0)? (2.22)

- Hé s6 tuong quan (Correlation Coefficent, R):
Zd 1(xdt fdt) (xdc - fdc)

\/Zd 1(xdt fdt)z Z?=d1(xdc - fdc)z

(2.23)

trong d6, nd 1a s6 thoi doan xem xét tinh, x,, va x4, twong tng 1 lwong mua tinh
toan cho moi thoi doan d tir phan tich tan suat va tir cong thic.

- Dung kiém dinh Chi-binh phwong dé so sanh do phu hop ctia phan phdi 1y
thuyét voi s6 liéu quan tric. Pai luong ngiu nhién y? duoc goi 1a c6 phan phdi Chi-

binh phuong véi v bac tu do néu néu c6 mat do dang
v X
x(f_l) 2

Fer()

frr(x) = (2.24)

v6i v 1a s6 nguyén duong va x > 0.
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2.3. Co sé thue tién

2.3.1. Ung dung mdi quan hé cwong dd mua — thoi doan — tin suit trong trong
quy hoach phat trién dé thi
Qua céc nghién ciru va tai lidu trén Thé gidi va Viét Nam cho thiy rang quan
hé cuong do-thoi doan-tdn suat mua (IDF) duoc tng dung phd bién & tit ca cac linh
vuc, phuc vu truc tiép cho vi¢c tinh todn thuy van thuy luc cac cong trinh dan dung,
thuy loi, giao thong, thoat nudce...Quan hé cuong do mua — tan suit — thoi doan co
ban duoc thé hién ¢ 03 dang phd bién 1a (1) dudng cong quan hé IDF; (2) ban dd

phan bb cudng d6 mua; (3) cac cong thire xac dinh cudng 6 mua tinh toan.
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Hinh 2.2. Puong cong IDF va cong thic tinh cudng do mua cho thanh phb Kuala
Lumpur, Malayxia [33]
Tai nhiéu nudc trén thé gi61, quan h¢ IDF ludn dugc cap nhat dé nang cao do

tin cdy, tinh chinh x4c va tinh thong nhat. Chuong trinh Thay van qudc té khu vuc
Chau A - Thai Binh Duong IHP (International Hydrological Program) [57] thudc Co
quan thuong tryc UNESCO c6 tru sé & Jakarta, nam 2005 da khuyén nghi cac nudc

thanh vién, trong d6 c6 Australia, Trung Quéc, New Zealand, Nhat Ban, Malayxia,
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Han Quéc, Indonexia, Philippin, va Viét Nam x4y dung cac hé thdng dudng cong
IDF dé thiic ddy phat trién bén virng co so ha tang [35], [36], [37], [38], [39]. Hinh
2.2 thé hién Pudng cong IDF va cong thie tinh cudng d6 mua cho thanh phd Kuala
Lumpur, Malayxia theo IDF — Malayxia, 2018 [33]. Cac cong thirc tinh cuong do
mua-thdi doan - tin suét duoc st dung phé bién trong khu vuc nhu Talbot, Bernard,
Kimijima, Wenzel, Sherman [78]

Tai Hong Kong, Trung Qudc, co quan chiu trach nhiém vé tiéu thoat nudc do
thi thudc chinh phit Hong Kong di ban hanh hudéng dan k¥ thuat vé thiét ké hé thong
tiéu thoat nudc mua d6 thi vao nam 2018 [55]. Trong hudéng dan ki thuat c6 chi rd
mot s6 khu vue thude Hong Kong c6 thé ing dung quan hé IDF duya trén ham phéan
bd x4c suat GEV. Quan hé IDF dang bang ciing da duoc xay dung cho cac khu virc
nay voi nhiéu thoi doan khac nhau nhung khong qué 4 gio dong hd. Bang 2.3 dudi
day thé hién bang quan hé IDF cho khu vuc Quan Bic Hong Kong.

Bang 2.2. Quan hé IDF cho khu vuc Quan Bic thuoc Hong Kong, Trung Quéc

[55]
Cwong do mira x (mm/h) cho cac thi ki lip lai khic nhau
Duration (T nam)
(min)
2 5 10 20 50 100 200
240 28.5 37.7 434 486 549 594 63.6
120 422 547 62.5 69.6 784 847 90.8
60 61.0 75.7 843 92.0 101 108 114
30 840 100 110 118 128 135 142
15 106 127 139 150 163 173 182
10 119 141 155 168 184 196 208
5 138 161 177 193 216 234 254

Tai Hoa Ky, co quan vé giao thong van tai cling d ban hanh huéng dan ky
thuat vé thiét ké hé théng tiéu thodt nudc mua d6 thi cho ca nudc My vao nam 2022
[76]. Hudng dan k¥ thuat ndy tap trung chi yéu vao cac van dé ky thuat thyc té trong

thiét ké hé thong thoat nuwéc mua cho do thi lién quan dén co s& ha tang giao thong
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van tai. Hudng din k§ thuit bao gom tit ca cac thong tin lién quan dén viéce tinh toan
mua, tinh toan thuy luc, thiét ké hé théng tiéu g@)m céng, hd ga, cira x4 va cac cong
trinh khac. Pic biét, hudng dan k¥ thuat nay ciing da xay dung cac dudng cong quan
hé IDF cho tat c4 cic tram do mua trén toan nudc M. Trong d6 ¢6 mé ta chi tiét vé
cach thirc st dung cac duong cong nay vao tinh toan thiét ké hé thng tiéu. Hinh 2.3

mo ta két qua xay dung dudng cong IDF cho mét khu vuc trong hudng dan k§ thuat

cua My.
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Hinh 2.3. Dudng cong quan h¢ IDF trong huéng dan ki thuat thiét ké hé
thong tiéu nudc mua ciia My [76]
Tai An D6 mirc do d6 thi hoa dién ra rit manh m&. Theo thong ké vé s thanh
phd c6 trén 1 tridu dan da ting tir 35 trong nam 2001 dén 53 trong nam 2011 va s&
tiép tuc ting nhanh chong. Trude nhitng sirc ép vé viée thiéu nhimg hé thong tiéu
thoat nudc mua hidu qua do sy d6 thi hoa va anh huéng cta bién doi khi hau, Bo Nha

& va D6 thi thudc chinh phu An D6 ciing dd ban hanh huéng dan ki thuét vé thiét ké
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hé thong tiéu thoat nudc mua dé thi vao nim 2019 [67]. Huéng din k§ thuat ndy ciing
d3 gi6i thiéu rat chi tiét vé viéc xay dung duong cong quan hé IDF cho cac tram mua
c6 sb lidu trén lanh thé An Do. Hinh 2.4 m6 ta két qua xay dung dudng cong quan hé
IDF cho mot khu vue thude An Pd. Dua trén két qua xay dung IDF, hudng dan ki
thuat c6 khuyén cdo sir dung dudng cong nay vao tinh toan luu lrgng dong chay phuc
vu thiét ké hé théng ti€u thoat nudc mua.

Théi doan Cuémg dd
E”ll'll_) mwa (mm/h)
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Hinh 2.4. Pudng cong quan hé IDF trong hudng dan ki thuat thiét ké hé

théng tiéu nudc mua ciia An Do [67]

Tai Viét Nam, tiéu chuin quéc gia vé Thoat nudce - Mang luéi va cong trinh
bén ngoai - Yéu cau thiét ké TCVN 7957:2008 trong muc Mang ludi va cong trinh
thoat nudc mua da chi rd viéc tinh toan cuong do mua thiét ké co thé duoc xac dinh
bang biéu do theo quan hé cudng do-thdi doan-tan suat mua 1ap cho ting ving lanh
thd. O nudce ta, viée xay dung hé thé)ng két cAu ha téng, dac biét 1a hé théng tiéu thoat
nuée trude day duoc xay dung véi chudi sb liéu mua, 1ii qua ngin, dic biét 1a thiéu

cac s0 li¢u vé mua, 1 lich sir da gay nén hién tugng 1 vuot thiét ké, nhat 1a mua voi
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cudng do qua 1on xdy ra trong thoi gian ngan. Diéu d6 gy nén tinh trang gap Gng khi
c¢6 mua lon, dac biét 1a thanh phé Ha N1 nhu da néu & Chuong 1.

Nhu vay, c6 thé thiy rang nhu cau st dung thong tin IDF trong tinh toan thiét
ké hé thong tiéu thoat nudc mua phuc vu quy hoach va phat trién d6 thi dong mot vai
trd vo cing quan trong. Phan 16n cac qudc gia phat trién trén thé gi6i hién nay déu
khuyén céo xay dung dudng cong quan hé IDF vao tinh toan luu lwong dong chay
phuc vu thiét ké. Xay dung dung duoc quan hé IDF s& gop phan ting tinh chinh xac
khi tinh toan cudng do mua thiét ké. Tuy nhién, cac hudng dan ki thuat cta cac nude
phan tich ¢ trén ciing chi rd phuong phap nay pht hop véi cac khu vuc ¢6 quan tric
mua thoi doan ngan du dai.

2.3.2. Ung dung cong thirc cwdng dd muwra trong tinh toan thiét ké hé thong thoat

nuwéc mua do thi

Doi v6i thoat nude mua do thi, cong thire cuong do mua 13 mot trong nhing
dic trung ddu vao quan trong duoc st dung (1) trong cac cong thirc tinh toan dong
chay 16n nhét d6i véi cac ving khong co sb lidu do dong chay; (2) phuc vu cho mé

hinh mua — dong chay dé xac dinh luu luong dong chay thiét ké.

Céc nghién ciru gan day da chi ra rang, cong thirc cuong dd6 mua theo phuong
phap thiét ké biéu dd quan hé IDF cho két qua chinh xac cao, phu hop ap dung cho
tat ca cac khu vuc véi nhirng diéu kién dia hinh khac nhau. Dya trén co s& sép xép
théng ké nhiing tai liéu thuc do, s6 liéu mua cang nhiéu thi d6 chinh x4c va tin cay

cua IDF cang lon.

Tai Hong Kong, Trung Qudc, co quan chiu trach nhiém vé tiéu thoat nudc do
thi thudc chinh phi Hong Kong di ban hanh huéng dan k¥ thuat vé thiét ké hé thong
tiéu thoat nudc mua d6 thi vao nam 2018 [55]. Béi véi cac khu vue khong c6 s6 lidu
quan tric mua du dai, co quan ndy di hudng dan sir dung cong thirc thuc nghiém biéu
thi quan hé IDF nhu sau:

a

i
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trong do: 1 1a cuong do mua tinh toan, don vi mm/h
t4 1a thoi doan mua tinh theo phut (nho hon 240)

a, b, c 1a cac tham s6 khu vyc tra bang

Tai An Do, B Nha & va D6 thi thudc chinh phu An Do cling da ban hanh
huéng dan ki thuat vé thiét ké hé thng tiéu thoat nudec mua d6 thi vao nim 2019
[67]. Trong d6 c6 hudng dan vé viéc sir dung cong thirc thuc nghiém cuong do mua
tinh toan cho toan 1anh thé An Do. Cong thtrc thyc nghiém dugc xay dung dua trén
viéc hiéu chinh cong thirc tong quat ctia Bernard phii hop véi diéu kién cua An Do.

Cong thirc cia An Do dua ra nhu sau:

] a
trong do: i la cuong do mua tinh toan, don vi mm/h,

t 1a tho1 doan mua tinh theo phut,

a van la cac hang so.

Tai Viét Nam, tiéu chuan quéc gia vé Thoat nudc - Mang luéi va cong trinh
bén ngoai - Yéu cau thiét ké TCVN 7957:2008 trong muc Mang ludi va cong trinh
thoat nudc mua trong d6 c6 qua dinh vé viéc tinh toan cuong do mua thiét ké c6 thé
sir dung cong thirc cuong d6 gidi han cho cac khu vuc khong xdy dung biéu dd quan
hé IDF. Cong thtrc c6 dang nhu sau:

_ A1 +ClogP)

i = CTb)" (mm/h) (2.27)

trong do P: chu ky lap lai trdn mua tinh todn (nam).
t: thoi gian mua tinh toan (phut).

A, b, c,n 1a cac tham sb xac dinh theo dia phuong.
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Bén canh cac cong thirc d néu trén con mot sb cac dang cong thirc khac cua
cac nudc khac trén thé gii da dugc gidi thiéu trong Chuong 1. Co thé néi cac cong
thire thyc nghiém vé tinh todn cudng d6 mua thiét ké déu duoc trinh bay trong cac
huéng dan ki thuat vé tinh toan tiéu thoat nudc mua do thi cua cac qudc gia. Viéc st
dung cac cong thirc nay van rat pho bién trén thé gi6i hién nay do thoa min dugc cac
yéu cau vé tai liéu va sb liéu mwa quan tric. Didu ndy chimg minh riang thuc tién hién
nay rit can xay dung cac cong thirc thuc nghiém xac dinh cuong do mua tinh toan co

do6 tin cay va chinh xéc cao.

Cudi cung, hién nay, viéc tinh toan ti€u thoat nudc cho thanh phé va cac khu
d6 thi thuong sir dung cac mé hinh tinh toan thuy vin — thuy lyc. Thong tin vé IDF
thudng xuyén dugc cap nhat va nang cao sé& 1a cong cu dic luc gitip cho viée tinh toan
thoat nudc dat duge két qua tdi wu nhat [2] (Hinh 2.5). Cac mé hinh dang dugc ap
dung rong rdi phai ké dén nhu: PC SWMM (Hoa Ky); Hystem Extran (Puc);
Inforworks CS, Inforworks ICM (Anh); MIKE URBAN (Pan Mach),...
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MU'A (Bién'dAu vao)

MO-DUN THUY VAN

MOUSE
TINH TOAN
NOI , s
HE PONG CHAY
THONG (*.CRF)
TIEU

TINH TOAN TIEU NUGC
TRONG HE THONG

MO HiNH
TIEU NUGC
TRONG HE
THONG CONG

Hinh 2.5. M6 hinh MIKE URBAN sir dung mé hinh mua dugc thiét 1ap tir IDF dé
1am thong sé dau vao [42]
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Céc co sd khoa hoc vé thiét 1dp mdi quan hé cudong d6 mua — thoi gian -tin
suat va xac dinh cudng do mua tinh toan da dugc trinh bay chi tiét & Chuong 2 s&
lam tién dé cho viéc xac dinh cuong do mua tinh toan trong thiét ké thoat nudc mua
Thanh phd Ha Nbi. Viéc sir dung t6i da ngudn sb liéu mua dang quan tric trong khu
vue voi chudi sb 1iéu mua du dai dé xac dinh cuong d6 mua tinh toan sé& gitip gia ting
do chinh xac cua cong thirc. Bén canh do, viéc sur dung céac thuat toan dé thiét lap
khoang gia tri tham s6 ctia cong thirc cudng do mua dya trén quan hé IDF 13 co s&
quan trong dé thiét 1ap cong thirc cudng do mua tinh toan mai va phu hop voi diéu

kién hién trang cua thanh phé Ha Noi.

Bén canh do, viéc st dung mé hinh thuy van- thuy luc trong tinh toan tiéu
thoat nudc mua tai cac do thi va khu cong nghiép cling dugc st dung rong rai hién
nay vi nhiéu uu diém ma phuong phap mé hinh mang lai, trong d6 c6 viéc tich hop
cac diéu kién bién, cac gia tri diu vao theo cac dir liéu thuc té giup cho cac két qua
thu duoc dat gia tri tin cay cao. Trong ludn an, viéc st dung mo hinh thuy van thuy
luc dé tinh toan thong sb thoat nudc mua cho mot khu vuc cu thé tai thanh phé Ha
Noi, c6 tram quan tric muc nude tu dong va tram khi tugng dai dién cho khu vuc
nghién ctru, s€ dugc coi 1a mot trong nhitng co s¢ danh gia kha nang ing dung vao
thuc té cta cong thuc cuong do mua dugce thiét 1ap. NO1 dung chi tiét s& duge trinh

bay tai cac Chuong 3, Chuong 4 cua luan an.
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CHUONG 3: XAC PINH CUONG PQ MUA TiNH TOAN TRONG THIET KE
THOAT NUOC MUA THANH PHO HA NOI

Mic du 1a nguyén nhan khach quan, nhung han ché 16n nhit cua viéc xac dinh
cuong do mua tinh toan la han ché vé& mat do dai cua s6 liéu mua tu dong c6 do phan
giai khong gian va thoi gian cao trén khu vye Ha Noi. Cac s6 liéu nay can c6 do dai
chudi sb du dai (it nhét 1 20-30 nim) dé nim bét dugc cac chu ky nén trong dic trung
bién d6i luong mua. Qua viée thu thap, phan tich chudi s6 liéu do mua tir cac tram
khi tugng va tram do mua thudc khu vuc Thanh ph6 Ha Noi, luan an st dung chudi
s6 liéu mua cua hai tram khi tuong la Tram Lang va tram Ha Pong, day 1a hai tram
khi tuong thudc khu vuc ndi do6 dac biét quan trong, dugc danh gia co chudi s liéu
mua du dai, dong bo va chi tiét nhat pht hgp cho nghién ciru tinh toan xac dinh cong
thirc cuong do mua.

Vi chudi s6 liéu mua cta tram Lang duoc téng hop tir nam 1961 dén nam 2023,
tuong duwong 62 nim va chudi sb liéu mua ciia Tram Ha Pong duoc tong hop tir nam
1973 dén nam 2023, tuong duong voi1 50 ndm, tai chuong 3, luan an tién hanh céac

budc xac dinh cuong d6 mua tinh toan theo ndi dung chi tiét dugc trinh bay nhu sau:

3.1. Tinh toan, phan tich, so sanh, lira chon phan phdi xac suit

Trong muc nay, luan an minh hoa viéc lya chon xay dung duong cong IDF tur
s6 liéu do mua thoi doan 5 phut tai Tram Lang (Ha Noi) bang cach sir dung cac phan
phdi Pearson III, Log-Pearson III, Gumbel va so sanh. Day 1a nhimg phan phdi xac
suat pho bién va thuong duoc sir dung nhiéu trong cac phén tich xac suat chudi sb

liéu khi tugng thuy van, dac biét 1a chudi s6 liéu mua.
3.1.1. Xay dung duwdng tin suiat kinh nghiém

Dua trén 6 liéu do mua thoi doan 5 phut tai tram Lang tor 1961 dén 2023, s6 lidu
luong mua 16n nhét thdi doan trong nam dugc lya chon. Sau d6 day s6 liéu duoc sép
xép theo th ty giam dan va quy ddi vé luong mua trong 1 gior (vi 1 gid bang 60 phut
nén nhan do sdu mua véi 12) va ap dung cong thire vong sb ciia Weibull va Kritsky-

Menken nhu sau:
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m
n+1

trong d6 m 1a s6 thir ty cua so li¢u va n 1a s6 phan tir cia chudi dit liu.

Bang 3.1. Sip xép lugng mua quy doi.

5 Lu:qng mua Luong mua thoi Ak
Thty | Nam | thoidoan 5 i , Tan suat
phiit (mm) doan 60 phut (mm)

1 2022 29.7 356.4 0.02
2 1973 26.1 313.2 0.03
3 2006 25.5 306.0 0.05
4 1968 24.8 297.6 0.06
5 2007 24.7 296.4 0.08
6 2003 23.4 280.8 0.09
7 1982 22.3 267.6 0.11
8 1971 21.3 255.6 0.13
9 1983 20.5 246.0 0.14
10 2005 20.5 246.0 0.16
11 2020 20.2 242 .4 0.17
12 2008 20.1 241.2 0.19
13 2013 19.8 237.6 0.20
14 2021 19.8 237.6 0.22
15 1984 19.6 235.2 0.23
16 1963 19.5 234.0 0.25
17 2019 19.0 228.0 0.27
18 1962 18.6 223.2 0.28
19 2009 18.5 222.0 0.30
20 2012 18.5 222.0 0.31
21 1999 18.3 219.6 0.33
22 2001 18.0 216.0 0.34
23 1985 17.8 213.6 0.36
24 2023 17.8 213.6 0.38
25 1964 17.6 211.2 0.39
26 1993 17.6 211.2 0.41
27 2018 17.5 210.0 0.42
28 1969 17.2 206.4 0.44
29 1974 16.2 194.4 0.45
30 1977 16.1 193.2 0.47
31 1986 16.0 192.0 0.48

(3.1)
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5 Lu:qng mua Luong mua thoi Ak
Thty | Nam | thoi doan 5 . , Tan suat
phit (mm) doan 60 phut (mm)
32 1998 16.0 192.0 0.50
33 2014 15.7 188.4 0.52
34 2010 15.6 187.2 0.53
35 2002 15.5 186.0 0.55
36 1980 15.4 184.8 0.56
37 1976 15.3 183.6 0.58
38 1967 15.2 182.4 0.59
39 1972 14.8 177.6 0.61
40 1975 14.7 176.4 0.63
41 1965 14.2 170.4 0.64
42 1994 14.1 169.2 0.66
43 1970 13.6 163.2 0.67
44 1990 13.5 162.0 0.69
45 1966 13.2 158.4 0.70
46 1989 12.8 153.6 0.72
47 1978 12.1 145.2 0.73
48 1991 12.0 144.0 0.75
49 1997 12.0 144.0 0.77
50 2017 12.0 144.0 0.78
51 2004 11.9 142.8 0.80
52 1979 11.7 140.4 0.81
53 2000 11.4 136.8 0.83
54 1987 11.2 134.4 0.84
55 2015 11.2 134.4 0.86
56 2011 10.2 122.4 0.88
57 1961 10.1 121.2 0.89
58 2016 10.0 120.0 0.91
59 1981 9.8 117.6 0.92
60 1988 9.6 115.2 0.94
61 1995 9.1 109.2 0.95
62 1992 7.3 87.6 0.97
63 1996 7.1 85.2 0.98

Tir d6 xay dung duoc dudng tan suat kinh nghiém nhu Hinh 3.1 dudi day.
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Puong tan suit kinh nghiém lwgng mua thoi doan 5 phut
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Hinh 3.1. Puodng tan suét kinh nghiém thoi doan 5 phut

3.1.2. Sir dung phan phdi Pearson III
Pai luong ngau nhién X c6 phan phoi Pearson 11 néu ham mat d6 xac suét 1a

a

F) = o (= xp)a e B0 (32)

I'(a)

voi (o) 1a ham Gamma cua bién so o

I'a) = foot“‘l e~ tdt. (3.3)

Taco

4 _ (C,,.CS
B 2

)f, Xo =X — o a. (3.4)

Nam 1977, Hann dua ra bang gia tri K tuong irng voi dd 1éch C va thoi gian 1ap lai

P nim cta phan phdi Pearson III (xem Bang PL1.6 phan Phu luc 1).

Tir bang s6 liéu do mua tinh duge trung binh mau R = 16.203 mm, d6 léch miu

s = 4.801 mm, dg xién C, = 0.414.
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Str dung bang hé s6 tan suat va hé sb bat d6i xtimg dé tim cac gia tri K cho céc
thoi gian ldp lai 2 nam, 5 ndm, 10 ndm, 25 ndm, 50 nim, va 100 ndm. Vi hé sb bat
xtng C; = 0.414 nam giita hai hé s6 da cho trong bang nén c6 thé xap xi tuyén tinh
giira hai s dé c6 duogc gia tri K phu hop.

Vi
0.414 = 0.86 x 0.4+ (1 —0.86) X 0.5 (3.5)
nén
K(P,C, = 0.414) =086 Xx K(P,C, = 0.4) + 0.14 x K(P, C, = 0.5). (3.6)

Tinh duoc gia tri K tng voi cac thoi gian 1ap lai P nam va hé s6 C; = 0.414.

Bang 3.2. Bang gia tri K v6i hé s6 C, = 0.414.

Tho1t gian ldp lai
(uim) C; = 0.5 C; =04 C; = 0414

2 -0.083 -0.066 -0.068

5 0.808 0.816 0.815
10 1.323 1.317 1.318
25 1.91 1.88 1.884
50 2311 2.261 2.268
100 2.686 2.615 2.625

Tu dé tinh dugc cuong do mua twong ing cac thoi gian 1dp lai P theo cong
thire
R=R+K(P,C, =0.414).5. (3.7)
Cudi cung, luan &n tinh dugc lugng mua thoi doan 5 phit twong ung cac thoi

gian ldp lai P.
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Bang 3.3. Luong mua thoi doan 5 phut va cudng do mua quy doi tinh theo phan

phéi Pearson III
Thoi gian Luong mua trong Cuong do
K(P,C, = 0.414)
1dp lai (ndm) 5 phat (mm) mua (mm/h)
2 -0.068 15.875 190.5
5 0.815 20.116 241.4
10 1.318 22.530 270.4
25 1.884 25.249 303.0
50 2.268 27.091 325.1
100 2.625 28.804 345.7

Tir d6 6 thé vé duoc dudng cuong dd mua (mm/h) voi cac tan suat twong Gng véi
chu ky 1ap lai.

Cwong do mua theo thoi doan 5 phut
tinh theo phan phoi Pearson 111
0.5 O
0.45
0.4
0.35
& 03
2 0.25
=
= 02 O
0.15
0.1 O
0.05 A S \
190 210 230 250 270 290 310 330 350
Cwong do mwa (mm/h)

[O0— Pearson lll

Hinh 3.2. Cudng d6 mua tai tram Lang tng véi thoi doan 5 phut tinh theo phan phéi
Pearson II1
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3.1.3. Sir dung phan phdi Log-Pearson III

Dai luong ngiu nhién X tuin theo phan phdi Log-Pearson III néu dai lwong ngiu
nhién Y = log X tuan theo phan phdi Person III.
Dé sir dung phan phdi Log-Pearson III, trude hét tinh log cua s6 liéu do mua trong 5
phut va tinh dugc céac sb dic trung irng vo1 bo s6 liéu d3 duoc l6garit hoa nay

e trung binh mau y = 1.190,

e 0 léch mau s = 0.134,

e doxién C; = —0.361.

Thuyc hién céc budc tuong tu nhu Tiéu muc 3.1.2, tinh duoc gia tri K g vai cac

thoi gian lap lai va hé so bat dbi xiung C; = —0.361.

Bang 3.4. Bang gia tri K ung voi hé s6 C; = —0.361

Thot gian ldp lai
C; =-0.3 ¢, =-04 C, = —0.361
(ndm)
2 0.05 0.066 0.060
5 0.853 0.855 0.854
10 1.245 1.231 1.236
25 1.643 1.606 1.620
50 1.89 1.834 1.856
100 2.104 2.029 2.058

Cudi cung, ta da tinh dugc cuong do mua thoi doan 5 phut tuong ting cac thoi gian
lap lai. Can luu y rang bang cach twong ty nhu Tiéu muc 3.1.2, ludn 4an s& tinh duoc
gia tri cua logarit hod cua lugng mua. Do do, dé thu duoc luong mua, gia tri cudi sé

duoc mi hoa.
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Bang 3.5. Cuong d§ mua theo thoi doan 5 phut tuong trng céac thoi gian 1ap lai tinh

theo phan phdi Log-Pearson I11

Thoi gian Luong mua thoi Cuong do
13p lai (nim) kTG =—0361) | logk doan 5 pht (mm) | mua (mm/h)

2 0.060 1.198 15.779 189.3

5 0.854 1.304 20.152 241.8

10 1.236 1.355 22.669 272.0

25 1.620 1.407 25.513 306.2

50 1.856 1.438 27.431 329.2
100 2.058 1.465 29.195 350.3

Tu d6 co theé vé duge duong cuong dd mua (mm/h) vdi cac tan suat tuong rng voi

chu ky 1ap lai.

Cwong do mua theo thoi doan 5 phut
tinh theo phan phoi Log-Pearson 111
0.5 <
0.45
0.4
0.35
< 0.3
2 0.25
<=
= 02 <o
0.15
0.1 %
0.05
0 e
180 200 220 240 260 280 300 320 340 360
Cwong do mua (mm/h)

O— Log-Pearson llI

Hinh 3.3. Cudng d6 mua tai tram Lang ing v&i thoi doan 5 phut dugce tinh theo
phan phéi Log-Pearson III
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3.1.4. Sit dung phan phéi Gumbel
Pai lugng ngau nhién X duoc goi la c6 phan phéi Gumbel néu ham mat do xac suat

cua no co6 dang

00 = exp (? X ; B —aexp (? %))

trong d6 —o0 < x < +00,—00 < B < +00; 0 < & < +00, dau — duge sir dung cho

(3.8)

gia tri cuc dai, dau + dugc st dung cho gia tri cuc ticu.
Vi ¢ day nghién ctru xem xét cuong do mua 1on nhat nén ham mat do sé 1a

on(- 55 on(-250)

a

f(x) = (3.9)

Khi d6, cac gia tri ddc trung ctia phan phdi Gumbel 1a trung binh u = 8 — 0.5772a,
d6 1éch chuan o = a.V/1.645, d6 xién C, = 1.1396.

Dua trén s6 liéu do mua 5 phtt, tinh dugc trung binh mau R = 16.203 mm, do léch
mau s = 4.801 mm. Ap dung cong thuc tinh theo phan phdi Gumbel
R=R+K.s (3.10)

trong d6 K 13 hé sd tng vai thoi gian 13p lai P va s6 phan tir ctia chudi s6 liéu n.

Can luu ¥ rang trong mot so tai lidu, gia tri ciia K duoc lay trong trudng hop
n rat 16n. Pidu nay khong phu hop vi s6 liéu khi twong thuy vin thudng c6 dung luong
nho. Do d6 viée 1dy gia tri ciia K twong tmg voi sd phan tir ciia chudi s6 liéu 1 quan
trong. Vi n = 63 nén bang gia tri cia K nhu bang dudi day.

Béang 3.6. Bang gié tri cia K véin = 63.

Chu ky 1ap lai (ndm) K
2 0.157
5 0.803
10 1.440
25 2.247
50 2.845
100 3.438
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Tt d6 tinh dugc cuong do mua trong thoi doan 5 phut tuong tng cac thoi gian 1ap

lai P.

Bang 3.7. Luong mua thoi doan 5 phut va cudng do mua quy doi tuong tng cac
thoi gian lip lai tinh theo phan phdi Gumbel

Thot gian lap lai K Luong mua thot Cuong do
(ndm) doan 5 phtit (mm) | mua (mm/h)

2 0.157 16.957 203.5

5 0.803 20.058 240.7

10 1.440 23.117 277.4

25 2.247 26.991 323.9

50 2.845 29.862 358.3
100 3.438 32.709 392.5

Tir d6 6 thé vé duoc dudng cuong dd mua (mm/h) voi cac tan suat twong Gng véi
chu ky lap lai.

Cwong do mua theo thoi doan 5 phut
tinh theo phan phoi Gumbel

A
0 A A

200 220 240 260 280 300 320 340 360 380 400
Cwong do mua (mm/h)

2= Gumbel

Hinh 3.4. Cuong d6 mua tai tram Lang theo thdi doan 5 phut tinh theo phan phéi
Gumbel
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3.1.5. Lwa chon phén phéi x4c suit

Tu két qua thu dugc ¢ cac Tiéu muc 3.1.2-3.1.4, luén 4n thu duoc bang tinh cuong
d6 mua tng voi thoi doan 5 phut theo cac phan phdi d chon gdm Pearson 111, Log-

Pearson III, Gumbel.

Bang 3.8. Cuong d6 mua ciia tram Lang trong thdi doan 5 phut theo ba phéan phdi

Chu ky lap ‘ ’ Cuong do mua (mm/h)
Tan suat
1ap (nam) Log-Pearson III | Pearson III | Gumbel
2 0.5 189.3 190.5 203.5
5 0.2 241.8 241.4 240.7
10 0.1 272.0 270.4 277.4
25 0.04 306.2 303.0 323.9
50 0.02 329.2 325.1 358.3
100 0.01 350.3 345.7 392.5

Tu d6 co thé vé duge duong cuong dd mua (mm/h) vdi cac tan suat tuong rng voi

chu ky 13p lai dugc tinh theo ba phan phdi di chon.
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Cwong do mua theo thoi doan 5 phut
tinh theo ba phan phoi va duwong tan suat kinh nghiém

0.5 QAN
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0.05 DN
0 3> Db»A A
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Cwong do mua (mm/h)

©O— Log-Pearson llI O Pearson lll A= Gumbel

Hinh 3.5. Cuong d6 mua tai tram Lang thoi doan 5 phit theo ba phan phéi

Tir d6 ¢6 hinh anh so sanh cudng d6 mua tinh theo ba phan phdi véi dudng tan suat
kinh nhi¢m. Tuy nhién, vi chu ky ldp lai it nhét duoc tinh 1a P = 2 ndm nén co thé
thdy rang phan tan suat 16n hon 0.5 khong cé trong dudng tan suat Pearson III va
Log-Pearson III ciing nhu Gumbel. Do d6, dé nhin rd hon tinh phu hop ctia ba phan
phéi v&i dudng tan suat kinh nghiém, Hinh 3.6 dudi ddy chi thé hién phan biéu d6

ung voi xac suat tir 0.5 tré xuong.
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Cwong do mua theo thoi doan 5 phit
tinh theo ba phan phoi va duong tan suat kinh nghiém
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Hinh 3.6. So sanh cuong dd mua tai tram Lang theo thoi doan 5 phut dugce tinh theo

ba phéan phdi v6i duong tan suat kinh nghiém (mg véi xac suat tir 0.5 tré xudng

Hinh 3.6 cho thdy ring cic phan phdi da chon gdm Pearson III, Log-Pearson III,
Gumbel déu phan anh tuong d6i sat dudong tan suat kinh nghiém. Diéu nay chimg t6
cac phan phdi 1y thuyét nay déu 13 nhitng xap xi tot cho s liéu do mua. Tuy nhién,
phan phdi Gumbel phan dnh sat hon dudng tan suat kinh nghiém.

Dé kiém tra tinh phu hop vdi ctia cac phan phdi dd chon véi sé liéu quan sat, phan
phdi Chi-binh phuong y? duoc sir dung theo cong thirc nhu sau:

(0, —E)

7 (3.11)

x* =X
trong do Oy la tan s6 thuc nghiém (14 s6 gia tri quan trac thudc khoang dang xét), Ef

1a tan s6 ky vong (dugc tinh bing tich cua ¢& mau vé6i xac suat dé gid tri quan trac

thudc khoang dang xét véi gia thiét sé liéu tuan theo phan phéi 1y thuyét).
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Bang 3.9. Két qua kiém tra y? cho s6 liéu mua thoi doan 5 phut tai tram Lang

Phan phdi Gumbel
Khoan Xac suat 1y
gia trig thuyét ’ Er Or 2
<I11.3 0.125 7.87 10 0.578
11.3-15.5 0.383 24.13 19 1.091
15.5-19.7 0.294 18.53 20 0.117
19.7-23.9 0.129 8.10 9 0.099
23.9-28.1 0.046 2.91 4 0.408
>32.3 0.023 1.46 | 0.143
1.000 63 63 2.435
Phén phdi Pearson III
Khoan Xéc suat Iy
gia trig thuyét ’ Er Or X
<I1.3 0.123 7.73 10 0.668
11.3-15.5 0.275 17.31 19 0.166
15.5-19.7 0.282 17.78 20 0.278
19.7-23.9 0.255 16.10 9 3.128
23.9-28.1 0.058 3.68 4 0.028
> 323 0.007 0.41 1 0.844
1.000 63 63 5.111
Phan phdi Log- Pearson III
Khoan Xac suat ly
gia trig thuyét ’ Er Or x
<I1.3 0.121 7.65 10 0.722
11.3-15.5 0.272 17.13 19 0.203
15.5-19.7 0.279 17.60 20 0.327
19.7-23.9 0.253 15.93 9 3.018
23.9-28.1 0.058 3.64 4 0.035
>32.3 0.016 1.04 1 0.001
1.000 63 63 4.306
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Phén phdi Chi-binh phuong y? duoc xét & ddy co sb bac ty do v = 3, miic ¥ nghia
ctia kiém dinh 1a 5%. Do d6 gia tri t6i han tinh dugc la:

Xéo0s(3) = 7.815. (3.12)
Céc gia trj cua kiém dinh theo cac phan phdi Gumbel, Pearson III, Log-Pearson III
lan luot 12 2.435, 5.111, va 4.306 déu nho hon gia tri t6i han 7.815. Didu d6 khang
dinh s6 lidu cac phan phdi Iy thuyét nay déu 1a nhimg x4p xi tot cho s6 liéu do mua.
Tuy nhién, gia tri kiém dinh theo phan phdi Gumbel 1 nho nhét ching to phan phéi

Gumbel 1 phi hop nhat khi xap xi s liéu do mua.
3.2. Xac dinh cwong d¢ mua tinh toan cho tram Lang
3.2.1. Tinh cwong do mwa cho cac thoi doan

Dua theo phuong phap da trinh bay & Muc 3.1 dé xac dinh cuong d6 cho thoi doan 5
phut, co thé x4c dinh cuong do mua cho cac thoi doan 10 phut, 15 phat, 30 phut, 45
phut, 60 phut, 90 phut, 120 phut, 180 phut, 360 phut, 720 phut, 1440 phut véi cac chu
ky 1ap lai 2 ndm, 5 nam, 10 nam, 25 nam, 50 ndm, 100 nim voi cac phan phdi xac
suét dugce lya chon 1a Pearson 111, Log-Pearson III, Gumbel. Luan &n cling tinh gi4 tri
ctia cac kiém dinh su phut hop Chi-binh phwong theo cac phan phdi da chon. Bang
chi tiét cac tinh toan nay dugc trinh bay & phén Phu luc 2 cua Luan an. Qua do cé thé
thdy rang voi tat ca cac thoi doan, gia tri kiém dinh theo phan phdi Gumbel 12 nho
nhat. Diéu d6 chimg t6 rang phan phdi Gumbel 1a phii hop nhat khi xap xi s6 liéu do

mua.

Bén canh d6 14 hinh v& so sanh cuong d6 mua tinh theo ba phan phdi véi

duong tan suit kinh nghiém Gmg véi tan suat tir 0.5 tré xudng.
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Bang 3.10. Cudng d§ mua cua tram Lang tuong ing véi thoi doan 10 phut

Chu k}" lép . ) CIIGng d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 143.9 141.5 150.9
5 0.2 175.6 174.5 174.6
10 0.1 192.4 193.8 198.0
25 0.04 210.1 216.2 227.6
50 0.02 221.4 231.5 249.5
100 0.01 231.3 246.0 271.3
Gia trj ctia kiém dinh bang 7.365 5.797 2.837
Chi-binh phuong

Cwong do mua theo thoi doan 10 phut
tinh theo ba phan phoi va duwdng tan suat kinh nghiém
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Hinh 3.7. So sanh cudong d§ mua tai tram Lang tho1 doan 10 phuat
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Bang 3.11. Cudng d§ mua cua tram Lang theo thoi doan 15 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 121.9 119.0 128.8
5 0.2 149.9 148.6 149.7
10 0.1 165.3 167.0 170.3
25 0.04 182.3 188.8 196.4
50 0.02 193.4 204.3 215.7
100 0.01 203.4 219.0 234.9
Gia tri cua kiém dinh bang 4.725 2.304 1.255
Chi-binh phuong
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Cwong do mua theo thoi doan 15 phut
tinh theo ba phan phoi va duwdng tan suat kinh nghiém
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O Pearson lll 2= Gumbel

215

Tan suat kinh nghiém

235

Hinh 3.8. So sanh cuong dd mua tai tram Lang Gng véi thoi doan 15 phut
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Bang 3.12. Cudng d§ mua cua tram Lang theo thoi doan 30 phut

(:hllkﬁllép . ) (:ufn1g<i© n&uzl(nlnlﬂl)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 91.2 90.7 96.2
5 0.2 112.4 111.9 111.7
10 0.1 124.0 124.0 126.9
25 0.04 136.6 137.7 146.3
50 0.02 144.9 147.0 160.6
100 0.01 152.3 155.7 174.8
Gia trj ctia kiém dinh bang 4.241 4.107 3.721
Chi-binh phuong

Cwong do mua theo thoi doan 30 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.9. So sanh cudong dd mua tai tram Lang Gng véi thoi doan 30 phut
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Bang 3.13. Cudng d§ mua cua tram Lang theo thoi doan 45 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/ h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 73.0 72.7 78.3
5 0.2 91.9 91.8 92.0
10 0.1 103.0 103.2 105.5
25 0.04 115.8 116.4 122.6
50 0.02 124.5 125.5 135.2
100 0.01 132.7 134.1 147.8
Gia trj ctia kiém dinh bang 6.075 5.054 3.233
Chi-binh phuong

Cwong do mua theo thoi doan 45 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.10. So sanh cuong do mua tai tram Lang img v6i thot doan 45 phut



87

Bang 3.14. Cudng d§ mua cua tram Lang theo thoi1 doan 60 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/ h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 65.6 65.0 71.5
5 0.2 83.6 83.7 84.6
10 0.1 94.9 95.4 97.4
25 0.04 108.6 109.6 113.8
50 0.02 118.5 119.7 125.9
100 0.01 128.2 129.5 137.9
Gia trj ctia kiém dinh bang 6.329 4.591 2.130
Chi-binh phuong

Cuwong do mua theo thoi doan 60 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.11. So sanh cudong d0 mua tai tram Lang ing vi thoi doan 60 phut
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Bang 3.15. Cudng d§ mua cua tram Lang theo thoi1 doan 90 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 47.7 47.2 52.2
5 0.2 61.1 61.1 61.9
10 0.1 69.5 70.0 71.5
25 0.04 79.9 80.9 83.6
50 0.02 87.4 88.6 92.6
100 0.01 94.8 96.1 101.6
Gia trj ctia kiém dinh bang 4.203 5.108 3.652
Chi-binh phuong

Cwong do mua theo thoi doan 90 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.12. So sanh cuong d0 mua tai tram Lang img v6i thot doan 90 phut
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Béang 3.16. Cuong d§ mua cua tram Lang theo thoi doan 120 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 37.8 36.6 41.8
5 0.2 48.9 48.5 50.1
10 0.1 56.2 56.8 58.2
25 0.04 65.3 67.5 68.6
50 0.02 72.0 75.3 76.3
100 0.01 78.7 83.0 83.9
Gia trj ctia kiém dinh bang 4.924 3.528 3.450
Chi-binh phuong

Cuwong do mua theo thoi doan 120 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.13. So sanh cudong d6 mua tai tram Lang ing véi thoi doan 120 phut
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Béang 3.17. Cudng d§ mua cua tram Lang theo thoi doan 180 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 27.4 25.7 30.7
5 0.2 35.9 34.8 37.2
10 0.1 41.7 42.1 43.7
25 0.04 49.1 51.9 51.9
50 0.02 54.7 59.4 58.0
100 0.01 60.3 66.9 64.0
Gia tri cua kiém dinh bang 7.618 8.110 6.958
Chi-binh phuong

Cwong do mua theo thoi doan 180 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém

0.5 O A4
0.45
0.4
0.35

t
e
w

z
A

0.25

Tan sua
(e
- O
(¥, [\)

>

S
—

aa

0.5 N
0 O D 1
25 30 35 40 45 50 55 60 65 70 75 80 85
Cwong do mua (mm/h)

©O— Log-Pearson llI O Pearson llI &= Gumbel Tan suat kinh nghiém

Hinh 3.14. So sanh cuong d§ mua tai tram Lang ung véi thoi doan 180 phut
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Hinh 3.15. So sanh cudong d6 mua tai tram Lang ing véi thoi doan 360 phut

91

Béang 3.18. Cuong d§ mua cua tram Lang theo thoi doan 360 phut
' Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 15.7 14.4 18.6
5 0.2 21.4 20.0 233
10 0.1 25.7 25.7 28.1
25 0.04 32.0 32.1 34.0
50 0.02 37.3 41.1 38.5
100 0.01 43.1 48.3 429
Gia tri cua kiém dinh bang 10.814 10.419 2.534
Chi-binh phuong
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Béang 3.19. Cuong d§ mua cua tram Lang theo thoi doan 720 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 9.7 9.0 11.5
5 0.2 13.2 12.8 14.4
10 0.1 16.0 16.2 17.2
25 0.04 19.9 21.0 20.8
50 0.02 23.1 24.7 23.5
100 0.01 26.7 28.5 26.2
Gia trj ctia kiém dinh bang 7.127 7.488 6.443
Chi-binh phuong
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Hinh 3.16. So sanh cudong d6 mua tai tram Lang ing véi thoi doan 720 phut
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Bang 3.20. Cudng d§ mua cua tram Lang theo thoi doan 1440 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 5.6 5.2 7.0
5 0.2 8.0 7.7 9.0
10 0.1 10.0 10.2 11.1
25 0.04 12.9 13.1 13.7
50 0.02 15.4 16.6 15.6
100 0.01 18.2 19.5 17.5
Gia trj ctia kiém dinh bang 8.490 8.754 7.739
Chi-binh phuong

Cuong do mua theo thoi doan 1440 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.17. So sanh cudong d6 mua tai tram Lang ung vdi thoi doan 1440 phut
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3.2.2. X4y dung méi quan hé IDF cho tram Lang

T céc sb lidu tinh toan & Muc 3.1 va Tiéu muc 3.2.1, luén an thu duoc bang s6 liéu
cuong do mua theo thoi doan 5 phut, 10 phut, 15 phut, 30 phut, 45 phut, 60 phut, 90
phut, 120 phut, 180 phut, 360 phut, 720 phut, 1440 phut voi thoi gian 1dp lai 2 nam,

5 nam, 10 nim theo phan phdi Gumbel.

Bang 3.21. Bang quan h¢ IDF cho tram Lang

Cuong d6 mua (mm/h) céc thoi doan g chu ky ldp lai
Tho1t doan/chu
ky lap 2nam | Snam | 10nim | 25nam | 50nam | 100 nam
5 203.5 240.7 277.4 323.9 358.3 392.5
10 150.9 174.6 198.0 227.6 249.5 271.3
15 128.8 149.7 170.3 196.4 215.7 234.9
30 96.2 111.7 126.9 146.3 160.6 174.8
45 78.3 92.0 105.5 122.6 135.2 147.8
60 71.5 84.6 97.4 113.8 125.9 137.9
90 52.2 61.9 71.5 83.6 92.6 101.6
120 41.8 50.1 58.2 68.6 76.3 83.9
180 30.7 37.2 43.7 51.9 58.0 64.0
360 18.6 233 28.1 34.0 38.5 42.9
720 11.5 14.4 17.2 20.8 235 26.2
1440 7.0 9.0 11.1 13.7 15.6 17.5




CUONG O MUA (MM/HR)
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Tir d6 v& duge dudng cong quan hé IDF cho sb liéu do mua tai tram Lang nhu sau.

CUONG DO MUA THEO THOI POAN
VA CHU KY LAP LAI

—4—2 nam =—f=—5ndm =h—10ndm ==25ndm =H=50ndm =—@=—100nam
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THO1 DOAN (PHUT)

Hinh 3.18. Buong cong quan h¢ IDF cho tram Léang
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3.2.3. Xac dinh cong thirc cwong do mwa cho tram Lang

Tir Bang 3.22 thé hién cudng do mua tng véi cac theo thoi doan 5 phit, 10 phut, 15
phut, 30 phut, 45 phut, 60 phut, 90 phut, 120 phut, 180 phut, 360 phut, 720 phut, 1440

phut vai thot gian 1dp lai 2 ndm, 5 ndm, 10 ndm, 25 ndm, 50 ndm va 100 ndm.

Nhu d3 phan tich & Chuong 1, dang cong thtc tinh cudong d6 mua tong quat
dugc xac dinh theo cong thie (1.5) va cong thire (1.12) tai Tiéu muc 1.1.2 phan 4nh
tt cac quan tric da cho véi gi6i han thay doi rong cua chu ky 1p lai P tir 0,25 nam
dén 100 nam va hién nay duogc str dung phé bién nhat. Do d6 luan an nghién ctru lya
chon dang cong thirc dé tinh toan cuong d6 mua la:

_036xA(1+C.logP)
N O NG

(3.13)

trong do
e ¢ lacuong d0 mua (mm/h),
e P lachuky lap lai (nam),
e t,, 1a thoi doan mua (phtt),
e A,C,b,nla cac tham sb xac dinh dua trén bang IDF cua tram do mua.

Bang 3.22. Bang gi4 tri dung dé xac dinh cong thirc cudng do mua cho tram Lang

STT Tho1 doan mua Thoi gian lap lai Cuong d§ mua
k (phut) (nam) (mm/hr)
Ly Py qx
1 5 2 203.5
2 5 240.7
3 5 10 277.4
4 5 25 323.9
5 5 50 358.3
6 S 100 392.5
7 10 2 150.9
8 10 5 174.6
9 10 10 198.0
10 10 25 227.6
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Tho1 doan mua

Tho1t gian ldp lai

Cuong d§ mua

S;l;T (phut) (ndm) (mm/hr)
Ly Py qk
11 10 50 249.5
12 10 100 271.3
13 15 2 128.8
14 15 5 149.7
15 15 10 170.3
16 15 25 196.4
17 15 50 215.7
18 15 100 234.9
19 30 2 96.2
20 30 5 111.7
21 30 10 126.9
22 30 25 146.3
23 30 50 160.6
24 30 100 174.8
25 45 2 78.3
26 45 5 92.0
27 45 10 105.5
28 45 25 122.6
29 45 50 135.2
30 45 100 147.8
31 60 2 71.5
32 60 5 84.6
33 60 10 97.4
34 60 25 113.8
35 60 50 1259
36 60 100 137.9
37 90 2 52.2
38 90 5 61.9
39 90 10 71.5
40 90 25 83.6
41 90 50 92.6
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Tho1 doan mua

Tho1t gian ldp lai

Cuong d§ mua

S;l;T (phut) (ndm) (mm/hr)
[ Py dk
42 90 100 101.6
43 120 2 41.8
44 120 5 50.1
45 120 10 58.2
46 120 25 68.6
47 120 50 76.3
48 120 100 83.9
49 180 2 30.7
50 180 5 37.2
51 180 10 43.7
52 180 25 51.9
53 180 50 58.0
54 180 100 64.0
55 360 2 18.6
56 360 5 23.3
57 360 10 28.1
58 360 25 34.0
59 360 50 38.5
60 360 100 42.9
61 720 2 11.5
62 720 5 14.4
63 720 10 17.2
64 720 25 20.8
65 720 50 23.5
66 720 100 26.2
67 1440 2 7.0
68 1440 5 9.0
69 1440 10 11.1
70 1440 25 13.7
71 1440 50 15.6
72 1440 100 17.5
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Céc tham sd A4, C, b, n dugc xac dinh dé sai s quin phuong (ttrc 13 trung binh
ctia tong binh phuong sai so gitra gia tri tinh toan bang cong thirc v6i sb liéu IDF 1a

nho nhat) 12 nho nhat. O day sai s quan phuong xac dinh boi

72
1 0.36 X A(1 + C.log P,) 2
RMSE = —Z( — ) : 3.14
72 (t, + b)" U (314)
k=1
Bai toan ti uu ¢ day 1a
 10.36 X A(1 + C.1og Py) 2
. .10
f(A,C,bn) = 2 ( 87k qk) — Min. (3.15)
= (ty +b)"

Thong thudng, gia tri ciia b duoc chon 1a s6 nguyén khong am. Do d6, véi gia
tri cia b da chon ham muc tiéu dugc xem nhu ham cia ba bién. Véi s6 liéu IDF cua
tram Lang, sir dung phuong phap giam gradient tong quat phi tuyén tinh (Generalized
Reduced Gradient (GRG) Nonlinear) ding dé t6i vu hoa mot ham tron phi tuyén. Dé
thuc hién thu tuc nay, trudc hét can sur dung tinh gradient cua ham muc tiéu

f(4,C, b, n) theo cong thirc

afA(A; C! b; n)
Vf(A) C; b; n) = afC(A! C, b;n) (316)
afn(A! C; b;n)
vo1
72
0.36 X A(1 + C.log P,) 0.36 X (1 + C.log )
9£,(A,C,b,n) = 2( - - k) X 987k (3.47)
kZl (ty + b) (tx + b)
72
0.36 X A(1 + C.log P,) 0.36 x A.log P,
ofe(A Com) = Y 2 B a) 8k (319
kzzl (tx + b) (ty + b)
72
~ 0.36 X A(1 + C.log P,) ) 0.36 X A(1 + C.log P,)
Ufn(4,C,bm) = ) 2 ( e+ D)" k)X et D (—Int, 1 b)) oY)

k=1
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A(i+1)
Gia tri ctia bd tham s6 & budc i + 1 1a (C (i+1)> dugc tinh theo gia tri ctia bo tham sd
n(i+1)
tai budce i theo cong thurc sau
AG+D A®
(C(i+1)> = (C(i)> — Vf(A(i), CcO p, n(i))_ (3.20)
nG+1) n®

Thong thudng, cac budc lip s& dirng néu sy sai khac gia tri cia ham f (4, C, b, n) giira
hai buéc 1ap lién tiép khong 16n hon 0,001,
Bang sau trinh bay qua trinh tinh toan véi b = 20 va bo s ban dau dugc 1ay theo
TCVN 79571a A = 5980, C = 0.65,n = 0.84.

Bang 3.23. Bang gia tri tinh todn v&i b = 20

Budc Gia tri cia ham |  Sai s6 quan
lap 4 ¢ " f(A,C,b,n) phuong
0 5980.0 0.650 0.840 15309.019 14.582
1 6002.8 0.651 0.831 13334.454 13.609
2 6007.5 0.651 0.831 13328.367 13.606
3 6009.8 0.651 0.831 13322.307 13.603
4 6014.4 0.652 0.831 13316.316 13.600
5 6016.8 0.652 0.832 13310.344 13.597
6 6021.2 0.652 0.831 13304.435 13.594
7 6023.7 0.652 0.832 13298.538 13.591
8 6028.0 0.652 0.832 13292.697 13.588
9 6030.6 0.652 0.832 13286.860 13.585
10 6034.9 0.652 0.832 13281.074 13.582
11 6037.6 0.652 0.833 13275.284 13.579
12 6041.7 0.653 0.832 13269.540 13.576
13 6044.6 0.653 0.833 13263.784 13.573
14 6048.6 0.653 0.833 13258.069 13.570
15 6051.6 0.653 0.834 13252.335 13.567
16 6055.5 0.653 0.833 13246.638 13.564
17 6058.6 0.653 0.834 13240.912 13.561
18 6062.4 0.653 0.834 13235.220 13.558
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Budce G1i4 tr1 cua ham Sai s quan
lap 4 ¢ " f(A,C,b,n) phuong
19 6065.8 0.653 0.834 13229.490 13.555
20 6069.5 0.653 0.834 13223.791 13.552
21 6073.0 0.654 0.835 13218.044 13.549
22 6076.6 0.654 0.834 13212.325 13.546
23 6080.3 0.654 0.835 13206.547 13.543
24 6083.9 0.654 0.835 13200.796 13.540
25 6087.8 0.654 0.835 13194.974 13.537
26 6091.3 0.654 0.835 13189.177 13.535
27 6095.4 0.654 0.836 13183.296 13.531
28 6098.9 0.654 0.835 13177.439 13.528
29 6103.2 0.655 0.836 13171.483 13.525
30 6106.6 0.655 0.836 13165.551 13.522
31 6111.2 0.655 0.837 13159.504 13.519
32 6114.6 0.655 0.836 13153.480 13.516
33 6119.4 0.655 0.837 13147.323 13.513
34 6122.7 0.655 0.837 13141.190 13.510
35 6128.0 0.655 0.838 13134.902 13.507
36 6131.2 0.655 0.837 13128.640 13.503
37 6136.8 0.656 0.838 13122.199 13.500
38 6140.0 0.656 0.838 13115.785 13.497
39 6145.9 0.656 0.838 13109.165 13.493
40 6149.1 0.656 0.838 13102.574 13.490
41 6155.5 0.656 0.839 13095.743 13.486
42 6158.7 0.656 0.839 13088.946 13.483
43 6165.6 0.656 0.840 13081.853 13.479
44 6168.8 0.657 0.839 13074.801 13.476
45 6176.3 0.657 0.840 13067.378 13.472
46 6179.4 0.657 0.840 13060.006 13.468
47 6187.8 0.657 0.841 13052.159 13.464
48 6190.9 0.657 0.840 13044.379 13.460
49 6200.3 0.657 0.841 13035.978 13.456
50 6203.4 0.658 0.841 13027.667 13.451
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Budce G1i4 tr1 cua ham Sai s quan
lap 4 ¢ " f(A,C,b,n) phuong
51 6214.2 0.658 0.842 13018.518 13.447
52 6217.2 0.658 0.841 13009.493 13.442
53 6229.9 0.658 0.843 12999.286 13.437
54 6233.0 0.658 0.842 12989.259 13.432
55 6248.5 0.659 0.844 12977.462 13.425
56 6251.6 0.659 0.843 12965.938 13.419
57 6271.8 0.659 0.845 12951.507 13.412
58 6275.0 0.659 0.844 12937.529 13.405
59 6304.4 0.660 0.847 12917.977 13.395
60 6307.8 0.660 0.846 12899.391 13.385
61 6361.3 0.661 0.850 12866.586 13.368
62 6365.2 0.661 0.849 12837.090 13.353
63 6542.4 0.664 0.859 12737.003 13.300
64 6547.4 0.665 0.857 12672.867 13.267
65 6748.6 0.666 0.864 12606.836 13.232
66 6745.2 0.666 0.865 12544.744 13.200
67 6759.1 0.666 0.865 12541.081 13.198
68 6758.8 0.666 0.866 12537.481 13.196
69 6770.1 0.666 0.866 12534.558 13.194
70 6769.9 0.665 0.866 12531.676 13.193
71 6779.7 0.665 0.866 12529.166 13.192
72 6779.6 0.665 0.867 12526.686 13.190
73 6788.5 0.665 0.867 12524.442 13.189
74 6788.5 0.665 0.867 12522.223 13.188
75 6796.7 0.665 0.867 12520.165 13.187
76 6796.7 0.665 0.867 12518.129 13.186
77 6804.4 0.665 0.867 12516.238 13.185
78 6804.4 0.665 0.868 12514.365 13.184
79 6811.5 0.665 0.868 12512.623 13.183
80 6811.5 0.665 0.868 12510.896 13.182
81 6818.2 0.665 0.868 12509.288 13.181
82 6818.2 0.665 0.868 12507.692 13.180
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Budce G1i4 tr1 cua ham Sai s quan
lap 4 ¢ " f(A,C,b,n) phuong
83 6824.4 0.665 0.868 12506.203 13.179
84 6824.5 0.665 0.868 12504.725 13.179
85 6830.3 0.665 0.868 12503.342 13.178
86 6830.4 0.665 0.869 12501.969 13.177
87 6835.8 0.664 0.868 12500.682 13.177
88 6835.9 0.664 0.869 12499.403 13.176
89 6841.0 0.664 0.869 12498.202 13.175
90 6841.1 0.664 0.869 12497.008 13.175
91 6845.9 0.664 0.869 12495.884 13.174
92 6846.1 0.664 0.869 12494.766 13.173
93 6850.5 0.664 0.869 12493.711 13.173
94 6850.7 0.664 0.869 12492.661 13.172
95 6854.9 0.664 0.869 12491.670 13.172
96 6855.2 0.664 0.869 12490.682 13.171
97 6859.1 0.664 0.869 12489.746 13.171
98 6859.4 0.664 0.870 12488.814 13.170
99 6863.1 0.664 0.870 12487.930 13.170
100 6863.4 0.664 0.870 12487.048 13.169
101 6866.9 0.664 0.870 12486.210 13.169
102 6867.2 0.664 0.870 12485.373 13.168
103 6870.6 0.664 0.870 12484.577 13.168
104 6870.9 0.664 0.870 12483.781 13.168
105 6874.1 0.664 0.870 12483.024 13.167
106 6874.4 0.664 0.870 12482.265 13.167
107 6877.5 0.664 0.870 12481.542 13.166
108 6877.7 0.664 0.870 12481.541 13.166

Bang tiép theo thé hién cac sai s6 quan phuong nhé nhat tmg véi cac gia tri nguyén

khong am cua b.



Bang 3.24. Bang gié tri tinh toan v&i cac gid tri cua b
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b 4 c N Sai s6 qlfén Izhuzong Sb ‘E)uéc
nhd nhat 1ap
0 1025 0.638 0.474 12.406 117
1 1165 0.638 0.503 11.774 106
2 1313 0.637 0.530 11.592 139
3 1472 0.586 0.555 11.709 133
4 1643 0.582 0.679 10.207 135
5 2003 0.598 0.602 9.963 137
6 2027 0.535 0.623 10.847 107
7 2243 0.632 0.645 12.307 123
8 2477 0.634 0.665 11.768 112
9 2731 0.634 0.686 10.218 134
10 3007 0.634 0.705 10.653 126
11 3307 0.634 0.725 10.072 110
12 3633 0.634 0.744 13.473 105
13 3987 0.633 0.763 12.855 120
14 4372 0.633 0.781 13.221 112
15 4792 0.633 0.800 13.569 122
16 5248 0.633 0.818 13.902 107
17 5745 0.633 0.836 14.220 140
18 6286 0.632 0.853 14.524 131
19 6876 0.632 0.871 13.815 134
20 6878 0.664 0.870 13.166 108
21 8217 0.632 0.906 13.360 105
22 8979 0.632 0.923 13.616 140
23 9811 0.632 0.940 13.862 118
24 10714 0.632 0.957 14.098 128
25 11700 0.632 0.974 14.325 116
26 12775 0.632 0.991 14.544 132
27 13954 0.631 1.008 14.755 131
28 15227 0.631 1.025 14.958 118
29 15226 0.631 1.025 15.525 106
30 18140 0.631 1.058 15.343 110
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Do d6, dé c6 duoc sai s6 quan phuwong nhé nhat, luin an thu duoc cong thire

~0.36 x2003 X (14 0.598 X log P)

(tm + 5)0.602 (321)

q

Véi s6 liéu IDF da co, Bang 3.25 duéi day so sanh cong thirc méi thu duoc va

mot sO cong thirc khac.

Bang 3.25. Bang so sanh cong thire lufin 4n dé xuat véi cac cong thire khac

Cong thuc Biéu thire Sai s6 Hé s
quan tuong
phuong quan

M1 dugce xay
0.36 X 2003 x (1 + 0.598 X log P)
dung trong q= (6 + 50602
m

9.963 0.9961

luan an

0.36 X 5890 X (1 + 0.65 X log P)
TCVN 7957 q= (t,, + 20)08%

15.894 | 0.9881

Vien  Khi
t T 0.36 X 2625 x (1 + 0.8931 X log P)
uong  Thuy | g =

(tm + 10)0.714—3

van 2019

11.094 | 0.9925

Nhu vy, tir Bang 3.25, ¢6 thé thiy rang cong thirc méi duoc xay dung trong
luan 4n c6 sai s6 quan phuong tot hon (ttrc 12 nho hon) nhitng cong thirc di c6 va c6
hé s6 twong quan t6t hon (tirc 1a sat 1 hon). Diéu d6 thé hién rang, cong thirc mai sat

hon véi s6 liéu IDF so véi cac cong thirc hién hanh.
3.3. Xac dinh cwong d¢ muwa tinh toan cho tram Ha Dong
3.3.1. Tinh cwong do mwa cho cac thoi doan

Thyc hién tinh toan theo cac budc da duge néu trong Muc 3.1-3.2, ludn an thu
dugc cuong do mua cho cac thoi doan 5 phut, 10 phut, 15 phut, 30 phtt, 45 phut, 60
phut, 90 phut, 120 phut, 180 phut, 360 phut, 720 phut, 1440 phtt Gng véi cac chu ky

1ap lai 2 nam, 5 ndm, 10 ndm, 25 nam, 50 ndm, 100 ndm theo cac phan phéi X4c suét
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duoc lya chon 1a Pearson III, Log-Pearson III, Gumbel. Bén canh do 1a hinh v€ so
sanh cuong do mua tinh theo ba phan phdi véi dudng tan suat kinh nghiém tng véi

xac suat tur 0.5 tré xuong.

Bang 3.26. Cuong d§ mua cua tram Ha Pong theo thoi doan 5 phut

Chu k¥ lap ‘ ’ Cuong do mua (mm/h)
Tan suat
1ap (ndm) Log-Pearson Il | Pearson III | Gumbel
2 0.5 175.6 176.6 188.0
5 0.2 221.3 221.1 221.3
10 0.1 247.7 246.4 253.8
25 0.04 277.6 274.8 295.0
50 0.02 297.8 294.1 3254
100 0.01 316.6 312.0 355.7
Gia tri ciia kiém dinh bang 5.561 4.935 3.688
Chi-binh phuong

Cuong do mua theo thoi doan 5 phut
tinh theo ba phan phoi va duwong tan suat kinh nghiém
0.5 1A
0.45
0.4
0.35
& 03 R~

Z
2025
= 02
0.15 e

0.1 AT

0.05 =
0 =y A

170 190 210 230 250 270 290 310 330 350 370
Cwong do mua (mm/h)

©O— Log-Pearson llI 00— Pearson llI &= Gumbel Tan suat kinh nghiém

Hinh 3.19. So sanh cuong do mua tai tram Ha Dong img véi thoi doan 5 phut
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Bang 3.27. Cudng d§ mua cua tram Ha Dong theo thoi doan 10 phut

Chu k}" lép . ) Cuﬁ(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 133.6 133.7 144.7
5 0.2 168.8 169.3 170.5
10 0.1 190.5 190.7 195.9
25 0.04 216.5 215.8 227.9
50 0.02 234.9 233.3 251.6
100 0.01 252.7 249.9 275.2
Gia trj ctia kiém dinh bang 9.356 9.849 6.950
Chi-binh phuong

Cuwong do mua theo thoi doan 10 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém

0.05

== VA\\\-.\-\\__\\\\

0 S
120 140 160 180 200 220 240 260 280
Cuwong do mua (mm/h)

©O— Log-Pearson IlI O Pearson llI &= Gumbel W==Tan suat kinh nghiém

Hinh 3.20. So sanh cuong d¢ mua tai tram Ha Dong ting v&i thoi doan 10 phut
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Bang 3.28. Cudng d§ mua cua tram Ha Dong theo thoi doan 15 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 117.2 116.9 127.6
5 0.2 146.7 147.5 149.5
10 0.1 165.9 166.8 170.9
25 0.04 189.8 190.1 198.1
50 0.02 207.5 206.6 218.1
100 0.01 225.2 222.4 238.1
Gia tri cua kiém dinh bang 4.232 4.547 4.037
Chi-binh phuong

Cwong do mua theo thoi doan 15 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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L et I+ e
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O Pearson llI &= Gumbel Tan suat kinh nghiém

Hinh 3.21. So sanh cuong d mua tai tram Ha Bong tng véi thoi doan 15 phat
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Bang 3.29. Cudng d§ mua cua tram Ha Dong theo thoi doan 30 phut

Chuky lap | Xéc suit Cudng 46 mua (mm/h)
1ap (nam) vugt qua | Log-Pearson III | Pearson III | Gumbel
2 0.5 90.1 91.3 97.6
5 0.2 113.8 114.5 114.7
10 0.1 128.5 127.8 131.5
25 0.04 146.2 143.1 152.7
50 0.02 158.8 153.5 168.4
100 0.01 171.0 163.2 184.1
Gia trj ctia kiém dinh bang 5.391 5.286 4.635
Chi-binh phuong

Cwong do mua theo thoi doan 30 phut
tinh theo ba phan phoi va duwdng tan suat kinh nghiém

0.5 Q& A
0.45
0.4
0.35

t
©
w

4
A

0.25

an sua

T
I
b
|

0.15 O\

0.1 oA

0.05 N
0 S R A
85 105 125 145 165 185
Cuwong do mua (mm/h)

O— Log-Pearson llI O Pearson llI &= Gumbel Tan suat kinh nghiém

Hinh 3.22. So sanh cuong do mua tai tram Ha Pong ting voi thot doan 30 phut
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Bang 3.30. Cudng d§ mua cua tram Ha Dong theo thoi doan 45 phut

Chu k}" lép . ) CIIGng d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 72.8 72.5 79.3
5 0.2 92.9 93.0 94.0
10 0.1 105.4 105.6 108.4
25 0.04 120.5 120.7 126.7
50 0.02 131.3 131.3 140.2
100 0.01 141.8 141.5 153.6
Gia trj ctia kiém dinh bang 6.469 6.110 5.400
Chi-binh phuong

Cwong do mua theo thoi doan 45 phut
tinh theo ba phan phoi va duwdng tan suat kinh nghiém
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©O— Log-Pearson llI O Pearson llI &= Gumbel We==TAan suat kinh nghiém

Hinh 3.23. So sanh cuong d¢ mua tai tram Ha Dong ting v&i thoi doan 45 phut
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Bang 3.31. Cuong d0 mua cua tram Ha Bong thoi doan 60 phut

Chu ky lip ‘ ’ Cuong d§ mua (mm/h)
13p (nam) fan suat Log-Pearson III | Pearson III Gumbel
2 0.5 64.0 64.5 69.2
5 0.2 81.5 81.7 81.9
10 0.1 92.1 91.6 94.3
25 0.04 104.4 102.9 110.0
50 0.02 113.0 110.6 121.6
100 0.01 121.2 117.8 133.2
Gia trj ctia kiém dinh bang 7.002 7.126 4.962

Chi-binh phuong
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Tan suat kinh nghiém

140

Hinh 3.24. So sénh cuong d6 mua tai tram Ha Dong trng véi thoi doan 60 phut



112

Bang 3.32. Cudng d§ mua cua tram Ha Dong theo thoi doan 90 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 46.6 47.1 51.1
5 0.2 60.7 61.0 61.3
10 0.1 69.5 69.1 71.2
25 0.04 79.9 78.5 83.8
50 0.02 87.4 85.0 93.1
100 0.01 94.6 91.0 102.4
Gia trj ctia kiém dinh bang 7.729 7.150 5.971
Chi-binh phuong

Cwong do mua theo thoi doan 90 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém

0.5 x0 A
0.45

0.4
0.35

t
o
w

4
A

0.25

Tan sua
(]
—_ 2
() [\
3
/4

e
—_

YA

0 RT3 A
45 55 65 75 85 95 105
Cwong do mua (mm/h)

O— Log-Pearson IlI O Pearson lll &= Gumbel Tan suat kinh nghiém

Hinh 3.25. So sanh cuong do mua tai tram Ha Pong g v6i thot doan 90 phut
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Béang 3.33. Cudong d0 mua cua tram Ha Pong theo thoi doan 120 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 37.9 38.0 42.3
5 0.2 50.0 50.4 51.1
10 0.1 57.9 58.1 59.8
25 0.04 68.0 67.4 70.8
50 0.02 75.4 74.0 78.9
100 0.01 82.9 80.3 87.0
Gia trj ctia kiém dinh bang 2.229 2.045 0.621
Chi-binh phuong

Cwong do mua theo thoi doan 120 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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©O— Log-Pearson IlI O Pearson llI &= Gumbel Tan suat kinh nghiém

90

Hinh 3.26. So sanh cudong d¢ mua tai tram Ha Dong g véi thoi doan 120 phut
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Béang 3.34. Cudong d0 mua cua tram Ha Dong theo thoi doan 180 phut

Chu k}" lép . ) Cuﬁ(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 27.5 27.1 32.1
5 0.2 37.6 38.1 40.0
10 0.1 45.1 46.0 47.6
25 0.04 55.5 56.1 57.4
50 0.02 63.9 63.6 64.6
100 0.01 72.9 71.0 71.7
Gia trj ctia kiém dinh bang 5.401 6.032 5.176
Chi-binh phuong

Cwong do mua theo thoi doan 180 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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O— Log-Pearson llI 00— Pearson lll &= Gumbel We=Tan suat kinh nghiém

Hinh 3.27. So sanh cudong d6 mua tai tram Ha Bong g véi thoi doan 180 phut
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Béang 3.35. Cudng d0 mua cua tram Ha Pong theo thoi doan 360 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 16.4 15.7 20.2
5 0.2 22.9 23.4 25.8
10 0.1 28.4 29.6 31.4
25 0.04 36.9 38.3 38.5
50 0.02 44.5 44.9 43.7
100 0.01 53.3 51.7 48.9
Gia trj ctia kiém dinh bang 8.115 7.358 6.616
Chi-binh phuong

Cuwong do mua theo thoi doan 360 phut
tinh theo ba phan phoi va dwong tan suat kinh nghiém
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Hinh 3.28. So sanh cuong do mua tai tram Ha Dong img véi thot doan 360 phut
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Béang 3.36. Cuong d0 mua cua tram Ha Dong theo thoi doan 720 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 9.9 9.4 12.5
5 0.2 14.4 14.7 16.6
10 0.1 18.2 19.2 20.5
25 0.04 24.3 254 25.5
50 0.02 29.8 30.2 29.1
100 0.01 36.3 35.0 32.8
Gia trj ctia kiém dinh bang 6.953 5.833 4.807
Chi-binh phuong
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Hinh 3.29. So sanh cuong d6 mua tai tram Ha Bong g véi thoi doan 720 phut
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Bang 3.37. Cudng d§ mua cua tram Ha Dong theo thoi doan 1440 phut

Chu k}" lép . ) CII(‘mg d6 mua (mm/h)
Tan suat
13p (nam) Log-Pearson III | Pearson III Gumbel
2 0.5 5.7 53 7.5
5 0.2 8.4 8.7 10.1
10 0.1 10.9 11.7 12.6
25 0.04 15.0 15.8 15.9
50 0.02 18.8 19.1 18.3
100 0.01 23.5 22.4 20.6
Gia trj ctia kiém dinh bang 8.245 7.072 4.665
Chi-binh phuong

Cuwong do mua theo thoi doan 1440 phit
tinh theo ba phan phoi va duwdng tan suat kinh nghiém
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Hinh 3.30. So sanh cudong d6 mua tai tram Ha Bong trng véi thoi doan 1440 phut
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Qua céac bang trén c6 thé thdy rang véi tit ca cac thoi doan, gia tri kiém dinh theo
phan phéi Gumbel 14 nho nhat. Piéu d6 ching té phan phdéi Gumbel 14 phut hop nhat

trong ba phan phéi khi xap xi s6 liéu do mua.
3.3.2. Xiy dung moi quan hé IDF cho tram Ha Péng

Tur céc s liéu tinh toan & Tiéu muc 3.3.1, lun 4n thu duoc bang sb liéu cuong do
mua theo thoi doan 5 phut, 10 phut, 15 phut, 30 phut, 45 pht, 60 phut, 90 phat, 120
phut, 180 phut, 360 phut, 720 phut, 1440 phit véi thoi gian 1dp lai 2 nam, 5 ndm, 10
nam theo phan phdi Gumbel.

Bang 3.38. Bang IDF cho tram Ha Dong

Cuong d mua (mm/h) céc thoi doan g chu ky ldp lai
Thot doan/chu
ky lap 2 nam Snam | 10ndm | 25nam | 50nam | 100 nam
5 188 221.3 253.8 295 3254 355.7
10 144.7 170.5 195.9 227.9 251.6 275.2
15 127.6 149.5 170.9 198.1 218.1 238.1
30 97.6 114.7 131.5 152.7 168.4 184.1
45 79.3 94 108.4 126.7 140.2 153.6
60 69.2 81.9 94.3 110 121.6 133.2
90 51.1 61.3 71.2 83.8 93.1 102.4
120 423 51.1 59.8 70.8 78.9 87
180 32.1 40 47.6 57.4 64.6 71.7
360 20.2 25.8 314 38.5 43.7 48.9
720 12.5 16.6 20.5 25.5 29.1 32.8
1440 7.5 10.1 12.6 15.9 18.3 20.6




M/HR)

CUONG PO MUA (M

119

Tu do v€ dugc duong cong quan hé IDF cho s6 liéu do mua tai tram Ha bong nhu

sau.
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Hinh 3.31. Buong IDF cho tram Ha Dong

3.3.3. Xac dinh cong thirc cwong do mwa cho tram Ha Pong

Véi s6 liéu IDF cua tram Ha DPong, sir dung phuong phap GRG Nonlinear, tac

gia tinh toan dugc cong thuec:

036 x 2320 X (1 + 0.655 x log P)

q (tm + 9)0.633 (322)
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Vi s6 liéu IDF da co, c6 bang so sanh cong thirc mdi thu dugce va mot s6 cong
thirc khac.

Bang 3.39. Bang so sanh cong thire lufin 4n dé xuat véi cac cong thire khac

Sai sb H¢ so6
Cong thuc Biéu thuc quan tuong
phuong quan

Moi duge xay
~0.36 x2320 x (14 0.655 x log P)

dung trong q (t, + 9)0633
m

7.736 0.9985

luan an

0.36 X 5890 X (1 + 0.65 X log P)
TCVN 7957 q= (t,, + 20)08*

10.365 0.9959

Vién Khi
. Thus 0.36 X 2511 x (1 4+ 0.8938 X log P)
uong uy | q =

(t,, + 14)07143

van 2019

10.200 0.9961

Nhu vy, tir Bang 3.39, c6 thé thiy rang cong thirc méi duoc xay dung trong
ludn 4n c6 sai s6 quin phuong tot hon (ttrc 13 nho hon) nhirng cong thirc di c6 va cé
hé s twong quan t6t hon (tic 1a sat 1 hon). Diéu d6 thé hién rang, cong thirc mai sat
hon véi s6 liéu IDF so véi cac cong thirc hién hanh.

3.4. Két qua nghién ctru cia luian an

Trong chuong 3, luan 4n tién hanh x4y dung cong thirc cudng d6 mua tinh toan
dua trén quan h¢ Cuong do - Thoi doan — Téan suit mua (IDF) cho khu vuc thanh phé
Ha Noi nham phuc vu tinh toén ti€u thoat nudc mua. Qua do ludn an da dat dugc mat
s6 két qua dang chu y nhu sau: Th nhét, luan an tién hanh tinh toan, phan tich va lya
chon ham phan phdi x4c suét 1y thuyét phu hop véi chudi s6 lidu mua da dugc lua
chon va tién xir Iy phuc vu viéc xdy dung dudng cong quan hé IDF. Dya trén chudi
s6 lieu lugng mua thoi doan ngfm thu thap tai hai tram Lang va Ha Bong véi chudi
sO liéu du dai tir nam 1961 dén 2023, gia tri tAn sut kinh nghiém va duong tan suat

kinh nghiém duogc tinh toan va xay dung ap dung cong thirc vong sb ctia Weibull va
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Kritsky- Menken. Sau d6 ba ham phan phdi x4c suit gdbm Pearson III, Log-Pearson
11, Gumbel 1an luot duge 4p dung va so sanh danh gia st dung chi tiéu kiém dinh
thng ké Chi-binh phuong y?2. Két qua cho thay cac gi tri cuia kiém dinh theo cac
phan phéi Gumbel, Pearson III, Log-Pearson III lan lwot 1a 2.435, 5.111, va 4.306
déu nho hon gia tri toi han 1a 7.815. Trong d6 ham phan bd xac suat Gumbel cho gia
tri kiém dinh 14 nho nhét, diéu nay cho thiy phan phéi nay 1a phi hop nhét, phan anh
gan chinh x4c nhat quy luat bién doi cua cac chudi sb liéu quan tric mua thoi doan
ngan tai hai tram khi tuong Lang va Ha Pong.

Th hai, trén co s& lya chon duoc ham phan phdi xac suat 1y thuyét phu hop,
luan 4n di tién hanh x4y dung duong cong quan hé IDF cho hai tram khi trong néu
trén stir dung s6 lidu lwong mua theo thoi doan 5, 10, 15, 30, 45, 60, 90, 120, 180, 360,
720 va 1440 phut. Két qua xac dinh dugc cudong dd mua theo don vi mm/h tuong ting
voi cac thoi doan néu trén va cac thoi ky 1ap lai khac nhau nhu 2, 5, 10, 25, 50 va 100
nim. Cudi cung, dua trén sb liéu tinh toan tir dudng cong quan hé IDF, cong thirc
mua dang tong quat va ap dung phuong phap binh phuong ti thiéu (sitr dung phuong
phap giam gradient tong quat phi tuyén tinh dung dé t6i wu hod mot ham tron phi
tuyén) thi cong thirc cudng do mua tinh toan méi cho hai tram Lang va Ha Pong

duoc xay dung, cong thirc nhu dudi day:

0.36 X 2003 X (1 + 0.598 X log P)

qlang = (t,, + 5)0-602

0.36 x 2320 X (1 + 0.655 x log P)
(tm + 9)0.633

qHa bong =

Cubi cung, cac cong thirc cuong d6 mua méi duoc xay dung trong luan an
dugc so sanh danh gia véi cac cong thire khac nhu cong thirc trong TCVN 7957 va
cong thire dé& xuat cua Vién Khi twong Thiy vin nim 2019 st dung sai sé quin
phuong va hé sb trong quan. Két qua danh gia cho thiy cong thic luan 4n dé xuét co
sai s& quan phuong nhé nhit va hé sb twong quan 1a cao nhét so véi hai cong thirc
con lai, nghia 1a cong thac luan an ¢6 sy phu hop nhét dinh véi sb liu tir duong cong

quan h¢ IDF.
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CHUONG 4: PANH GIA KHA NANG UNG DUNG CONG THU'C LUAN AN

Muc tiéu ctia chuong nay 13 nhim danh gia kha niang tmg dung cong thirc tinh
toan cuong d6 mua dé& xuét trong luan an vao bai toan thiét ké hé thong tiéu thoat
nuée thue té cho luu vuc dé thi. Bé danh gia kha ning tng dung cong thirc dé xuit,
luan 4n tién hanh so sanh két qua tinh toan thu dugc tir cong thirc luan an véi cac
phuong phap tinh toan khac nhau nhung cung ap dung cho cung mét khu vuc nghién
ctru thur nghiém. Qua phan tich lya chon cac phuong phap thuong hay sur dung trong
tinh toan thiét ké hé thong tiéu thoat nude do thi ¢ Viét Nam va thé gidi, hai phuong
phap dugc Iya chon dé so sanh gdm phuong phap mé hinh toan va phuong phép tinh

toan theo TCVN 7957. Noi dung chi tiét ciia chuong nay dugc trinh bay nhu sau.
4.1. Tong quan phwong phap mé hinh toan va khu vire nghién ciru thir nghiém
4.1.1. Tong quan phuwong phap mé hinh toin

Mo hinh toan hay con goi 1a mé hinh s6 noéi chung 13 sy mé phong lai hay noi
mot cadch don gian la sy tinh toan lai cac qua trinh va cac hién tugng xay ra trong tu
nhién béng céc biéu thuc, phuong trinh toan hoc, logic va giai cac cac biéu thuc,
phuong trinh toan hoc d6 trén may vi tinh. M6 hinh toan c6 kha nang mé phdong va
tinh toan cac qué trinh va hién tuong tir quy mé nho nhu cap khu vuc dén cac quy mo
16n hon nhu quéc gia hay toan cau [26]. M6 hinh toan c6 nhiéu uu diém hon cac mo
hinh vat Iy (mo6 hinh trong phong thi nghiém) bai tinh chinh xac trong tinh toan, chi
phi ré, kha nang linh dong va da nang cao trong viéc nghién ctru, xay dung cac phuong
an hay kich ban xay ra. Trong mdi linh vuc khac nhau thi phuwong phap mé hinh toan
s€ dugc goi tén va phan loai khéac nhau tuy vao muc dich su dung, loai sb liéu dau
vao0, cau tao mo hinh. .. Trong khoang hai thap ky gan day, mé hinh toan thiy vin da
va dang dugc tng dung rong rii trong quy hoach, thiét ké va khai thac hiéu qua tai
nguyén nudc ¢ Viét Nam va thé gi61 do nhiing tién bd vé khoa hoc ky thuét, cu thé

la sy ra doi cia cac may vi tinh ¢6 toc do cao.



123

Trong ndi dung ndy cia luan an s& chi dé cap dén cac moé hinh toan thuy vin
do c6 st dung mdt trong cic md hinh nay vao danh gia kha ning tng dung két qua
ctia ludn 4n vao giai quyét bai toan thiét ké hé thong tiéu thoat nude do thi trong thuce
tién. Nhu di dé cap, cac mo hinh toan thuy van thuong duoc phéan loai thanh 3 nhém
chinh gdbm mé hinh ngiu nhién, mé hinh tit dinh va m6 hinh két hop ngu nhién va
tat dinh. Mo hinh tat dinh dung dé biéu thi mbi quan hé gitra cac dai lugng dau vao
va dai luong dau ra theo cach 1y giai nguyén nhan két qua, tirc 1a ¢ gi tri du vao s&
tinh toan ra duoc két qua dau ra, dau vao va dau ra 1a hai dai luong khéc nhau, vi du
nhu mua sinh ra dong chay [26]. Moéi dai lugng nay déu duoc xac dinh trong mot toa
dd khong gian va thoi gian x4c dinh. Trong d6 cdc md hinh toan thuong sur dung trong
linh vuc ti€u thoat nudc mua, nudc thai va cép nude do thi thudc nhdom mo hinh tat
dinh. Trong do, cdc mo hinh todn ti€u thoat nudc mua cho phép tai tao va mo phong
dugc nhiing qua trinh mua Gng trén luu vue, danh gid dugc mic d¢ anh hudng khac
nhau ctia cac cong trinh d6i véi qua trinh tiéu Gng trén luu vire giup ta lwa chon duoc

nhirng phuong an quy hoach, thiét ké quan 1y t6i wu.

Pé tng dung mot mo hinh toan thong thuong ngudi ta hay thyuc hién cac budc
nhu sau: (1) Lya chon mé hinh; (2) Thiét 1ap mo hinh; (3) Hiéu chinh va kiém dinh
mo hinh va (4) mé phong phuong an hay kich ban. Hién nay trén thé gidi va & Viét
Nam dé c6 nhiéu mo hinh tiéu thoat nude db thi dugc ap dung va chung minh hiéu
qua trong tinh toan va thiét ké hé thong tiéu nude db thi, c6 thé ké dén mot sé cac mo
hinh nhu: M6 hinh Hydrodynamics 1a mot mé hinh thanh phan thudc bo phan mém
Autodesk Storm & Sanitary Analysis cua hang Autodesk, Hoa Ky; M6 hinh SWMM
— Storm Water Management Model ctia trudng dai hoc Florida va t6 chuc bao vé méi
truong Hoa Ky; M6 hinh Innovyze cung cp cac giai phap lién quan dén nghién ciru
va quy hoach d6 thi ciing do hing Autodesk quan li va phat trién; M6 hinh MIKE
URBAN do cong ty DHI, mot don vi thuoc Vién nghién ctru ctru thuy luc BPan Mach

nghién ctru va phat trién. ..
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Hai m6 hinh SWMM va MIKE URBAN dang duoc st dung kha rong rai & nudc ta
trong tinh toan tiéu thoat nudc mua do thi. Trong d6 moé hinh MIKE URBAN da va
dang thé hién nhiéu wu diém vuot troi vé giao dién sur dung, kha nang tinh todn bao
gdm tdc do tinh toan, md phong linh hoat dong chay mot chiéu trong céng kénh va
hai chiéu chay tran bé mit, ngap lut... M6 hinh nay ciing dd chirmg minh duoc kha
ning ap dung cao do duoc st dung nhiéu trong cac dé tai va du 4n 1on nhu: Dy 4n
“Xay dung ban db nguy co ngap thanh phd Ha Noi c6 xét dén anh huéng cua bién
d6i khi hau” do S& Tai nguyén va Moi trudng Ha Noi chu tri va du an “Xay dung hé
thdng canh bao ung ngap thoi gian thyc cho nodi thanh Ha N6i” do Bo Tai nguyén va
MBoi trudng chit tri, Trung tdm Khi tuong Thuy van Qudc gia (NHMS) va Vién thay
luc Pan Mach (DHI) 1a cac don vi dong thuc hién dy 4n nay. Trong ndi dung cua
luan an nay c6 st dung mé hinh MIKE URBAN, vi vay tong quan vé mé hinh nay s&

dugc gidi thi€u & muc dudi day.
4.1.2. Giéi thiéu m6é hinh MIKE URBAN

Mo hinh MIKE URBAN 1a mét goi phan mém mé phong cip nudc, tidu thoat
nuoc va ngap lut do thi do cong ty DHI thudc Vién nghién ctru thuy luc BDan Mach
phat trién. M6 hinh nay phat trién dua trén su két hop cac moé dun thuy vin (mé ta
qué trinh mua — dong chay trén luu vuc) va mo dun thuy lyc (md td qua trinh dong
chay trong céng, kénh va chdy tran trén bé mat). M6 hinh c6 thé tinh todn va mo
phong toan bd mang ludi thoat nude thanh phd bao gdm ca hé théng cap nudc va hé
thng tiéu nudc mua va nude thai riéng biét hodc chung [52]. S6 lidu dau vao ctia mod
hinh bao gdm mura, hé thong thoat nudc d6 thi va dia hinh chi tiét khu vyc tinh toén.
MIKE URBAN ciing duoc tich hgp trén nén tang hé thong thong tin dia Iy ArcGIS
cho phép str dung céc tinh ning wu viét ctia hé thong nay trong viéc xay dung co sé
dir liéu gém ca qua trinh nhap li€u, hién thi dir li¢u va quan 1i dir li¢u (Hinh 4.1). Viéc
tich hop trén nén ting ArcGIS ciing cho phép xay dung cac ban d6 ngap lut d6 phan
gidi cao tir cac két qua cia mo hinh MIKE URBAN.
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Hinh 4.1. Minh hoa hé thong tiéu nudc thiét 1ap trong mé hinh MIKE URBAN [52]

Heé thong thoat nuée (collection system) trong mo hinh MIKE URBAN duoc
phat trién dua trén hai 13i tinh toan chinh 13 MOUSE-HD va SWMM35 gom céc mo
dun con khac nhau nhu: CS — PipeFlow cho phép mo phong dong chay khong on dinh
trong dng va kénh dan; CS-Control cho phép van hanh giam sat theo thoi gian thuc
cac cong trinh nhu dép tran, ctra x4, tram bom... M6 dun nay cho phép mo ta hoat
dong cta cac thiét bi diéu khién va dua ra logic 16 rang vé cach thirc van hanh cua
thiét bi diéu khién; CS- Rainfall-Runoff day 12 mé dun mé phong qua trinh mua —
dong chay trén luu vuc d6 thi, trong mé dun c6 nhiéu phuong phap tinh toan khac
nhau, mdi phuong phap c6 nhiing thong sé khac nhau dé tinh toan luong ton that;
CS-Pollution Transport md phong sy lan truyén va khuéch tan cac chat 6 nhiém trong
d6 c6 ca bun cat va cudi cing 1a mo dun Cs-Biological Processes mo phong qua trinh

sinh hoa xay ra trong hé thong bi 6 nhiém.
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4.1.3. Gi6i thiéu chung vé khu vue tinh toan

H¢ théng thoat nudc chung cia Ha N§1 duoc xay dung tir trudc nam 1954. H¢
thdng thoat nudc bao gdm céc tuyén cong, song muong thoat nude va cac hd ao diéu
hoa. Theo thiét ké ban dau, hé théng nay chu yéu phuc vu cho noi thanh cii voi dién
tich 1a 1000 ha. Tl ndm 1954 dén 1984 di¢n tich tang 1én 5900 ha va tinh dén ndm
1992 da phat trién dén 6800 ha. Dong nudc thoat ciia thanh phd dugc thoat ra 04 con
song theo thtr tu tir Tay sang BDong 1a To6 Lich, L, Sét va Kim Nguu (Hinh 4.2). Hién
nay huéng thoat nuée chinh ciia lru vue song T Lich van thoat tw chdy vao song
Nhué thong qua dap Thanh Liét v6i luu lugng 80 m’/s va khi muc nude song Nhué
thip dudi mic +3,5 m. Khi myc nuéc séong Nhué cao hon 3,5 m thi dong chay cua
lru vure phai thoat ra séng Hong nhd cum cong trinh tidu va tram bom Yén So (cong
suat 90 m3/s) [31].

Chu thich

----- Ranh gidi luu vire
Séng Té Lich
. Ranh gidgi luu vye
Cae sdéng chinh
Pap kiém soart 1d

=
. Hb cai tao dé diéu hoa

Luu viee song A
Nhué

7.4
AT
=S

Dap Thanh Liét
FiG

Hinh 4.2. So d cac tiéu luu vuc thudc luu vuce song T6 Lich [6]
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Luu vuc song T6 Lich dién tich khoang 7.759 ha duogc chia thanh 7 tiéu luu
vuc nhé 1a To Lich (2000 ha), Ltr (1020 ha), Sét (710 ha), Kim Nguu (1.730 ha),
Hoang Liét (810 ha), Yén Sé (550 ha) va hd Tay (930 ha) gdm toan bo cac quan Hoan
Kiém, Ba Pinh, Hai Ba Trung, Dong Pa, mot phan cic quin Thanh Xuéin, Hoang
Mai, Cau Gifiy. Céc tiéu luu vuc thoat nudce trong luu vuc song T6 Lich dugc hinh
thanh theo diéu kién tu nhién va theo céc truc song nhé trong ndi thanh, do 1a cac
song To6 Lich, Ltr, Sét va Kim Nguu. So dd céac tiéu luu vuc thude luu vue song To
Lich dugc thé hién trong Hinh 4.2. Trong d6, séng Kim Nguu c6 tong chiéu dai vao
khoang 4.640 m, dién tich Iuu vuc 1a 1.730 ha. H¢ théng ti€u bao gff)m cac kénh Thanh
Nhan, Hoang Mai, Mai Bong, Kim Nguu, Linh Nam. Song Kim Nguu c6 hudéng thoat
nude do vé nga ba Dai Do, sau dd vao song To Lich, cao do muc nudc phu thude vao

cao do muc nudc song To Lich tai diém nhap vao cua song Kim Nguu.
4.2. Cac buéce thuc hién va chi tiéu danh gia mo hinh
4.2.1. Cac budc thue hién

Pé thuc hién viée so sanh két qua tinh todn tiéu thoat nwdc mua cho mdt khu
vuc nghién ctru st dung cong thirc dé xuit trong ludn an, mé hinh toan MIKE
URBAN va cong thirc trong TCVN 7957, luan 4n sir dung so do khdi nhu trong Hinh

4.3 dudi day nham mo ta mét cach truc quan va chi tiét nhat trinh tu cac budc thuc

hién.

Xac dinh

Qmax 5% Xac

va 10% dinh
uo’c e .
Budc 2 th01tg1an
»
» Budc 4
»
>

Hinh 4.3. So d6 khéi mé ta cac budce thuc hién danh gia hiéu qua Gng dung cong

Tinh toan
Q ti€u theo
cong thirc

thure luan an
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Theo d6, c6 sau budc thuc hién chinh dé danh gia kha ning ing dung cila cong
thire ludn 4n vao bai toan thiét ké hé thong tiéu nudc mua bao gom, chi tiét cac budc
nhu sau: Bude 1: Tir s6 lidu quan tric tai tram Lang tir ndm 1990-2023 (34 ndm), mdi
nam xac dinh 1 trin mua c6 tong lvong mua trong 180 phit 16n nhat, sé liéu mua
theo budc thoi gian 10 phut (xem Phu luc 2); Budc 2: M6 phdng toan bd cac tran mua
béng mo hinh MIKE URBAN, xac dinh dugc luu lugng cuc dai Qmax tai cura ra cua
lru vue tinh toan déi voi timg trin mua (xem Phuy luc 3); Buéc 3: Théng ké cac gia
tri Iuu luong cuc dai Qmax (34 gia tri), vé dudong tan sut 1y luan luu luong cuc dai,
xac dinh dugc gia tri Qmax tra trén dudng tan suat ing voi cac tan suat yéu cau la
5%, 10% (xem Bang 4.2); Budc 4: Xac dinh thoi gian tip trung nudc cia luu vuc dén
cua ra ng véi luu luong theo tan sudt 5%, 10% dua vao cac nam dién hinh c6 gia tri
lwu luong dong chay xap xi luu luong theo cac tin sudt yéu cau; Budc 5: Xac dinh
lwu lwong tiéu cua hé thong theo cong thirc cudng d6 gidi han trong TCVN 7957 va

cong thirc duoc thiét 1ap trong ludn an; Budc 6: So sanh va danh gia két qua.
4.2.2. Chi tiéu danh gia mo hinh

Pé danh gia hiéu qua hay do chinh xac ctia mo hinh nguoi ta thuong ding cac
chi tiéu dénh gia gdbm chi s6 NASH, sai s6 tuyét ddi va sai s6 vé thoi gian. Cong thirc
mo ta cac chi ti€u danh gia nay nhu sau:

+ Chi tiéu Nash-Sutcliffe (NASH) thuong duoc ding dé dénh gia kha ning

mo phdng lai qué trinh thuc do no61 chung, cong thirc nhu sau:

Z?:l [Hobs,i - Hsim,i] i

NASH =1 - > (4.1)
?=1 [Hobs,i - Hobs]

Trong d6: Hps; 1a myc nude thue do dac trung cua chudi hiéu chinh hoic
kiém dinh tai thoi diém i, Hy,; 1a myuc nuéc md phong dic trung cta chudi higu
chinh hodc kiém dinh tai thoi diém i, ﬁo ps 1a gid tri muc nude thuc do trung binh toan
chudi.

Hé s6 Nash-Sutcliffe c6 thé nhoé hon hoidc bang 1. Gia tri gin bang 1 13 tot nhat. Gia

tri ¢6 thé chép nhéan duoc c6 thé dat > 0,75.
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+ Sai sb tuyét ddi muc nudce cao nhat:
AH = Hsimmax — Hobsmax (4.2)

Trong d6: Hobsmax la myc nudce thye do 16n nhat, Hsimmax 1a myc nuéc mo

phong 16n nhét.

+ Sai s tuyét doi thoi gian 10n nhat: Panh gia kha nang mo phong tuyét ddi

vé thoi gian xudt hién dinh myc nuée, cong thire nhu sau:
At = Tsimmax — Tobsmax (4.3)

Trong d6: Tobsmax la thoi gian xuét hién dinh myc nude thue do dic trung
ctia chudi hiéu chinh hodc kiém dinh (gio, phuat), Tsimmax 13 thoi gian xuat hién dinh

muyc nudc tinh toan dac trung cua chudi hiéu chinh hodc kiém dinh (gi0, phut).
4.3. Thiét 1ap, hiéu chinh va kiém dinh mé hinh MIKE URBAN

4.3.1. Lwa chon khu vuc thir nghiém

Luan an xay dung cong thirc tinh toan dong chay tir duong cong quan hé cudong
dd mua-tan suit (IDF), thtr nghiém véi sb liéu mua cua khu vuc Ha Noi. Theo danh
gia, hién nay & cac khu vyc do thi c6 mang ludi ti€u thoat nudec mua, cod rat it khu
vuc ¢O tram quan tric muc nudce, hodc luu luong theo thoi gian lién tuc dudi dang
duong qua trinh (H~t, hodc Q~t) ma chi diéu tra cao d6 muc nude cao nhét tai mot
thoi diém & cac khu vuc bi ngap ung, vi vay s€ khong du dir li¢u dé xac dinh dugc

thot gian tap trung nudce tor mua trén bé mat dén ctra ra ctiia tuyén cong, kénh.

Tai Ha Noi, du 4n “Xdy dung hé théng canh bdo ving ngdp thoi gian thuce cho
néi thanh Ha Noi” ciia Bo Tai nguyén va Moi trudng do Quy phat trién Bic Au tai
trg da dugc thyc hi¢n tr nam 2016, trong d6 da lép dat cac tram quan tric muec nude
tu dong trén song Kim Nguu va mot sé kénh nhanh, da quan trac dugc qua trinh muye
nuéc thoi doan ngin va lién tuc cua cac trdn mua 1én ngdy 25/5/2016 va ngiy
28/8/2016. Do do, dé tan dung cac dir liéu mua da dugc thu thap ciia Ha Noi va dam

bao nguodn s li¢u cho Luén an str dung, tac gia lya chon luu vuc song Kim Nguu dé
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nghién ctru, trén co s& ké thira va chinh 1y lai mo hinh cta dy an néu trén voi cac tran
mua ngdy 25/5/2016 va ngay 28/8/2016 va lua chon 1 luu vuc doan kénh, cong dai
dién thude luu vuc song Kim Nguu dé xac dinh luu luong cuc dai va thoi gian tap

trung nudc.

Qua phan tich luu vuc tinh todn nhu da gioi thi€u ¢ muc trén, luan an lya chon
kénh tiéu s6 300 1a nhanh cia kénh tiéu Tran Phi ndm & bo ta song Kim Nguu, thudce
dia phan quan Hoang Mai, thanh phé Ha No1. Luu vuc kénh ti€u nay (tam goi luu
vuc 300) c6 dién tich 106 ha la tuyén kénh ti€u nudc cho khu d6 thi Gamuda Gardens.
Phén tich vi tri khu vuc nghién ctru va hé théng cong tiéu thoat nhan thay luu vic
300 c6 dién tich khong qua 16n, cing voi hé thong céng va kénh tiéu khong qua phirc
tap, khong chiu anh huong nhiéu boi cac hé thdng tiéu thoat nudc mua khac trong
khu vuc ndi do thanh phé Ha Noi va nam khong qué xa cac tram quan trac khi tugng
trén dia ban thanh phé. Ngoai ra, trong khu vuc nay hién nay c6 mot sd vi tri quan
trac myc nudce, ddy 1a ngudn thong tin quan trong hd trg cho viéc danh gia chat luong
mo hinh thiét 1ap s& trinh bay ¢ phan bén dudi, chinh vi 1i do d6 luu vuce 300 duoc

lya chon lam khu vuc thtr nghiém trong luén an.
4.3.2. Tai liéu va s liéu sir dung

bé phuc vu viéc tinh toan ti€u thodt nuéc mua st dung moé hinh MIKE
URBAN cho khu vuc thtr nghiém, céac loai sb liéu s& dugc thu thap va stir dung bao

gom:

+ Tai li€u vé hé thong thodt nudc mat bao gom phan chia cac luu vuc ti€u
nudc, tuyén va kich thudc cua cac h¢ thong kénh, cong, vi tri kich thudc cac hd ga

tiéu nudce cua luu vuc song Kim Nguu.

+ S6 liéu mua 10 phut clia cac tran mua ngay 25/5/2016 va ngay 28/8/2016
phuc vu lam dau vao dé hiéu chinh va kiém dinh mé hinh MIKE URBAN. S6 liéu
nay duoc thu thap tir Tong cuc Khi twong thiy van ldy trén gian dd mua theo thoi

doan 10 phaut.
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+ S6 liéu myuc nude thoi doan phut cua 4 tram quan tric tu dong ké thira trong
du 4n “X4ay dung hé théng canh bao ung ngp thoi gian thuc cho ndi thanh Ha Noi”
trong thoi gian ngdy 25/5/2016 va ngay 28/8/2016 phuc vu hiéu chinh va kiém dinh
mod hinh MIKE URBAN.

Béang 4.1 va Hinh 4.4 mo ta chi tiét vi tri cac tram quan tric muc nudc st dung
trong mo hinh. S6 liéu mua thoi doan 10 phut ctua tran mua 180 phut 16n nhat nam,
mdi nam 1 trén trong thoi gian tir 1990-2023 (34 nam) dung dé md phong tinh toan
luu lugng 16n nhét cua luu vuc dai dién tinh toan nhim xac dinh luu lugng theo tan
suat va thoi gian tap trung nudc.

&
TLUGHL%'DI-?i E] Truong bai
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Hinh 4.4. So do cac vi tri quan trac muc nudc st dung dé hi€u chinh va kiém dinh
mo hinh
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Bang 4.1. Danh sach céc vi tri quan tric muce nude séng Kim Nguu phuc vu hiéu

chinh va kiém dinh mé hinh

STT B/ilztlri Song, kénh Toa do X Toado Y Pia danh
' ‘ Phudng Thanh
Tai vi tri dau séng on " o011 + | Nhan, quan Hai
1 VT1 Kim Nguu 21°024.98 105°51'39.86 Ba Trung, Ha
Noi
Tai bo hitu song Phuong Hoang
Kim Nguu, ocar " o1t + | Van Thy, quan
2 VT2 thuong luu chu 20°59'19.53" | 105°51'46.62 Hoang Mai, Ha
Cua Noi
Trén kénh Tan Phuong Vinh
3 |yr3 | Khaiphia thuong | )oo505 5 pu | jgsospg 7qn | Hung, quan
luu ctia cong qua Hoang Mai, Ha
duong Linh Nam Noi
Tai bo hitu song
Kim Nguu, doan Phuong Yén S¢,
4 VT4 | truéc nha may xu | 20°58'44.37" | 105°51'52.26" | quan Hoang
Iy nude thai Yén Mai, Ha No1
Sé

4.3.3. Thiét 1ap, hiéu chinh va kiém dinh mé hinh

4.3.3.1 Thiét 1ap mo6 hinh MIKE URBAN

Trong ludn 4n nay, mo hinh va so d6 tinh toan tiéu thoat nudc mua dugc ké
thira tir du an “Xay dung hé thong canh bao ung ngap thoi gian thuc cho ndi thanh
Ha No6i” ctia B Tai nguyén va Moi trudng do Quy phat trién Bic Au tai trg. Theo
d6, so d0 tinh toan str dung mé hinh MIKE URBAN bao gdom 1.730 ha tong dién tich
tiéu toan vung, trong d6 c6 314 luu vyc ti€u, 314 nit thu nudc hay hd ga, 401 doan
kénh va cong tiéu véi tong chidu dai vao khoang 75,816 m. Cong trinh diéu tiét co
dap tran A diéu tiét nudce tir séng Kim Nguu vao hd Yén So tai cudi tuyén song c6
cao trinh ngudng tran Z = +3,35 m, bé rong L = 33 m. Ngoai ra con c6 tram bom Yén
S& ¢6 cong suét bom tiéu Qmax TB.Yén S& = 90 m*/s tiéu nudce cho toan bd luu vuc
song To Lich véi dién tich F= 7.750 ha ra séng Hong, trong d6 ¢6 luu vuc song Kim
Nguu véi tong dién tich F =1.730 ha. Pham vi tinh toan 14 luu vyc song Kim Nguu

do d0 tai ctra thoat nuée song Kim Nguu dit gia thiét luu luong bom ra khoi hé théng
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13 Qmax=k* Qmax TB.Yén S, trong d6 k tinh theo ty 1¢ dién tich can tiéu cta luu
vuc song Kim Nguu so vai luu vue song To Lich k=1730ha/7750ha = 0,223. Do d6
chon Qmax = 0,223*90 = 20,1 m?/s.

Luu vuc tiéu nude sd 300 1a nhanh cta kénh tiéu Tran Phu ¢ luu vue doc lap
nam & phia bo ta song Kim Nguu thude dia phan quan Hoang Mai tiéu nude cho khu
do th1 Gamuda Gadens. So véi cac doan kénh, céng khac thi chi c6 luu vuc nay co
tinh ddc lap nhét vé pham vi thoat nudc do d6 théa man dugce yéu cau dit ra va dam
bao dugc muc tiéu xac dinh thoi gian tdp trung nudc cua luu vuc tuyén kénh. Luu
vuc ¢6 dién tich luu vuc ti€u 1a 106 ha dugc chia lam 4 luu vuc nho doc kénh, tuyén
kénh tiéu co chiéu dai L = 1350 m (Hinh 4.6), thoat nudc theo hudng Pong Nam-Tay
Bic, mit cat kénh hinh thang c6 bé rong ddy B = 4,0 m, mai déc kénh m=2, do siu
kénh h= 3,5+4,0m, d6 déc day kénh tir dau dén vi tri 1050m 13 i11=0%, doan con lai
12=0,13%, cao do day kénh tai diém dau 1a +2,75m, diém ctra ra 13 +2,36m. Hinh 4.5
thé hién mang ludi cong trinh tiéu thoat nudc mua thudce luu vuc séong Kim Nguu
trong dy an.
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Hinh 4.5. So d6 cong trinh tiéu thoat nude mua cua luu vuce song Kim Nguu trong

mo hinh MIKE URBAN



134

Piéu kién bién tinh toan cho md hinh thoat nudc luu vie song Kim Nguu bao
g6m bién trén 13 lyu lugng dong chay dugc tinh toan tir mua thong qua khéi mo phong
thiy van ctia mé hinh MIKE URBAN cho 314 tiéu luu vuc thoat nude. Bién duéi 1a
muc nude tai ho didu hoa Yén S& & cao d6 +2,8 m va luu luong bom ra khoi hé théng
Qmax = 20,1 m3/s. Cac gia tri nay duogc lay tir Quyét dinh 602/QD-TNHN ngay
19/5/2023 cua Coéng ty TNHH MTV thoat nuéc Ha Noi vé viée ban hanh Quy dinh
muc nude khdng ché cac song, muong, hd diéu hoa do Cong ty quan 1y, duy tri trén
dia ban Thanh phé Ha No6i nam 2023 [6]. Diéu kién muyc nudc ban dau ciia hé théng
duoc dat theo gia tri quan trac dau tién cua thoi doan mé phong d6i véi cac nam hiéu
chinh va kiém dinh. Trong tat ca cac kich ban tinh toan cho céc tran mua 180 phut
diéu kién bién muc nudc tai cira ra cta luu vuc s6 300 dit theo ché do tiéu tw do nham
xac dinh luu lugng cuc dai cua luu vuc ti€u dap tng yéu cau cho bai toan.

=lolx|

MOUSE Longitudinal Profile

Node_265 [ Node_266 [ Nods_267
4.0000

Hinh 4.6. Tréc doc tuyén kénh ti€u chinh luu vuc 300

4.3.3.2 Hiéu chinh va kiém dinh mé hinh MIKE URBAN

Thuec té di chi ra rang lugng va phan b thoi gian ctia qua trinh luu luong chu
yéu phu thudc vao qué trinh chay tran & cac luu vuc bd phan va chay tap trung trong
hé thdng tiéu. Do vy viéc hiu chinh thong s6 mé hinh tong hop tap trung vao cac
thong s biéu thi trang thai mit dém va long ddn gém: Hé sb d6 thi hoa, (ty 1¢ phan
khong tham trén dién tich chung); Tén that thAm w6t va dién triing ban dau; Hé s6
nham bé mit va hé s6 nham 10ng din. Cac thong sb biéu thi ton thit ban dau nhu tén

that dién triing, thim uét tuy mirc d6 ¢ anh hudng dén thoi diém bat du tang (nhanh
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1én) ctia duong qua trinh luu luong, cic thong s6 vé& do nham anh huéng dén thoi gian
tao dinh ctia qua trinh luu luong. Ap dung phuong phép thir dan, trong d6 nhiéu thong
s6 duoc thu riéng ré theo phan tich thur ty anh hudng nhu da néu, da dat dugc sy phu
hop giita cac duong qua trinh myc nudc tinh toan va thuc do ddi véi cac vi tri ¢6 s6
lidu quan tric. Vi tri c6 thé trich xuit két qua mé phong trong mé hinh tai cac nut tinh
toan thé hién nhu Hinh 4.7. D& hiéu chinh m6 hinh luan 4n st dung s6 liéu mua va
muyc nudce thu thap dugce trong hai ngay 24 va 25/5/2016. Ngay 25/5/2016, do chiu
anh hudng ria tdy nam ludi ap cao luc dia ting cuong két hop véi hoi tu gié trén muc
1.500 m nén khu vuc Ha Noi c6 mua vira dén mua to. Tong luong mua quan tric
dugc tir 19h30° ngay 24/5/2016 dén ngay 05h10° ngay 25/5/2016 1a 190.3 mm, trong
d6 lwong mua 16n nhat trong 180 phut 14 93.3 mm, cuong d6 mwa 16n nhét lac 02h00”
ngay 25/5/2016 dat 16.96 mm/10 phat. Hinh 4.8 bén dudi thé hién dién bién trin mua
ngay 24 va 25/5/2016 voi thoi doan 10 phut.

[m]
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Hinh 4.7. So do cac nut tinh toan va trich xuat két qua trong mé hinh MIKE URBAN
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Hinh 4.8. Biéu d6 luong mua 10 phit ca trin mwa ngay 24-25/5/2016

Dudi day 1a két qua mo phong qua trinh myc nudc tai cac vi tri hiéu chinh mo

hinh trén Iuu vuc Kim Nguu trng v6i tran mua lic 2 gio sang ngay 25/5/2016.
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Hinh 4.9. Qua trinh myuc nudc tinh toan va thuc do tai VT1
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Hinh 4.10. Qua trinh muc nudc tinh todn va thuc do tai VT2
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Hinh 4.11. Qua trinh muc nudc tinh toan va thuc do tai VT3
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Két qua hiéu chinh cac théng sé cia mé hinh thé hién trong cac Hinh 4.9 dén
Hinh 4.12 & trén va Bang 4.2 bén dudi cho théy tai cac vi tri muc nude cao nhat tinh
toan twrong d6i phu hop voi gia tri thue do, qua trinh muc nudce co sy déng bo rat tot
v61 qua trinh muc nude thyce do va thoi gian xudt hién myuc nuée cao nhat. Céc sai s6
danh gia mo hinh xac dinh dugce nam trong gidi han cho phép, trong d6 hé s6 NASH
1a twong dbi tét (>0,75). Tuy nhién, c6 thé nhan thiy tai mot s6 vi tri VT1, VT2 mét
sb thoi diém muc nude tinh toan con chua tot do chua c6 su chinh xac hoa cac diéu
kién ban dau cua tran mua, tuy nhién van dam bao tt vé két qua tinh toan muc nudc
cao va thoi gian xuat hién. Nhu vay, v6i cac théng sé tim duoc tién hanh mé phong

v6i tran mua ngay 28/8/2016 dé khang dinh d9 tin cdy cua cac thong so nay.

Bang 4.2. Két qua danh gia sai s6 hiéu chinh mé hinh véi trin mua ngay 25/5/2016

Chi tiéu danh gia

Thuc do Tinh toan Chénh léch

Vi

STT :
tri | NASH Hobs | Tobsmax | Hsimmax Tsim AH AT

(m) | (gio:phut) (m) (gio:phut) | (m) | (gio:phut)

1 | VT1| 0.89 5.09 02:05 5.08 02:11 -0.01 -00:06
2 | VT2 | 0.86 | 4.88 02:12 4.80 02:16 -0.08 -00:04
3 | VI3 | 091 491 02:03 5.02 02:00 0.11 00:03
4 | VT4 | 094 | 4.06 02:12 4.04 02:13 -0.02 00:01

Dé kiém dinh lai bo thong s6 da tim duoc trong budc hiéu chinh, sb liéu mua
va muc nudc thu thap duoc trong ngay 28/8/2016 dugc sir dung. Do chiu danh huéng
ctia khong khi lanh nén ranh thap c6 truc qua Bac B nén vao ngay 28/8/2016 khu
vue Ha Noi c6 mua vira mua to dén rat to. Luong mua phé bién tir 50 — 100mm. Téng
luong mua quan tric dugc tir 03h100° ngdy 28/8/2016 dén ngay 13h10° ngay
28/8/2016 1a 81.0mm, trong d6 lwong mua 16n nhét trong 180 phit 1a 57.6mm, cudng
d6 mua 16n nhat lic 04h10° ngay 28/8/2016 dat 10.0mm/10 phiit. Hinh 4.13 thé hién
biéu dong lwong mua 10 phiit tran muwa ngay 28/8/2016.
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Hinh 4.13. Biéu do luong mua 10 phut cia tran mua ngay 28/8/2016

Dudi day 1a két qua md phong muc nude song Kim Nguu tai cac vi tri kiém

dinh mo6 hinh trong tran mua luc 4 gid sang ngay 28/8/2016.
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Hinh 4.14. Qua trinh muc nudc tinh toan va thuc do tai VT1
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Hinh 4.15. Qua trinh muc nudc tinh toan va thuc do tai VT2
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Hinh 4.16. Qua trinh muc nudc tinh toan va thuc do tai VT3
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Két qua kiém dinh thé hién trong cac Hinh 4.14 dén Hinh 4.17 va Bang 4.3
cho thay tai cac vi tri qua trinh muc nude qua trinh muc nude c6 sy dong bo rat tot
v6i1 qua trinh myc nudc thyc do, gia tri myuc nude cao nhét va thoi gian xuét hién muc
nudc cao nhat. Cac sai s6 danh gia mo6 hinh nam trong giéi han cho phép, trong d6 hé
s6 NASH dat murc tot (> 0,75). Trong bai toan nay, két qua kiém dinh cho thy tai
cac vi tri déu cho két qua tinh toan mue nude phu hop véi thue do do d6 c6 thé dung
cho mé phong tiép theo.

Nhu vay, bo thong s6 va gia tri cu thé sau khi da hiéu chinh va kiém dinh mé
hinh cu thé nhu sau: Hé sb sang long ddnn= 10,015 - 0,020; Hé s6 nham mat duong
ctia tiéu luu vue (n = 0,012); Hé s6 tham cua dat do thi tir 0,1 dén 0,3. Véi cac thong
sO ctia mo hinh da xac dinh dugc s& dam bao cho viéc tinh toan moé phong hé thong
thuy lyc mang ludi thoat nude luu vuc song Kim Nguu cho cac budc tiép theo.

Bang 4.3. Két qua danh gia sai s budc kiém dinh mo hinh véi trdn mua ngay

28/8/2016
Chi tiéu danh gia
Vi Thuce do Tinh toan Chénh léch
i
STT :
tri | NASH| gobs|  Tobs |Hsim| Tsim | AH AT
(m) | (gio:phat) | (m) | (gio:phat) | (m) | (gio:phut)
1 | VT1| 0.82 | 4.64 06:30 4.64 06:34 0.00 00:04
2 | VT2 | 0.75 | 441 06:40 4.57 06:39 -0.16 -00:01
3 | VT3 | 0.78 | 4.65 06:27 4.66 06:25 0.01 -00:02
4 | VT4 | 087 | 448 06:40 4.46 06:40 -0.02 00:00

4.3.4. Két qua mo phéng

Theo Tiéu chuan qubc gia TCVN 7957 vé Thoat nuéc — Mang ludi va cong
trinh bén ngoai, luu lugng tinh toan thoat nudc mua cia tuyén cong dam bao tiéu
thoat v6i thoi gian tran mua toi da 1a 150 - 180 phit, chu ky 1ap lai ddi véi cac tuyén
kénh, muong chinh phu thude vao loai do thi yéu cAu tiéu thoat. Thanh phé Ha Noi1
1a d6 thi loai I theo tiéu chuan phan cap dugc quy dinh tai Phu luc 1 ban hanh kém

theo Nghi quyét 1210/2016/UBTVQH13 ctia Uy ban Thudng vu Quéce hoi khoa XII1.
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Vi vay, chu ky lip lai cta trin mua tinh toan d6i véi hé thong kénh, muong theo Bang
1 cta Tiéu chuan qudc gia TCVN 7957 sé& tir 10-20 nam (10-20 nam xay ra 1 1an),
tuong g v4i tan suat tir 5-10% tinh cho tran mua 180 phit. Nhu da trinh bay, trong
phan tinh toan nay luan an lya chon luu vuc tuyén kénh tiéu sé 300 (Link 300) 1a
nhanh ctia kénh Tran Phu ¢ phia bo ta song Kim Nguu thudc dia phan quin Hoang

Mai dé trich xuit két qua tinh toan tir mé hinh.

Tir s6 liéu quan tric tai tram Lang tir ndm 1990-2023 (34 nim), mdi nim xac
dinh 1 trdn mua c6 téng lugng mua trong 180 phut 16n nhat, s6 liéu mua theo budc
thoi gian 10 phut (Phuy luc 1). Sau d6 tién hanh mé phong toan bd cac trin mua bang
mo hinh MIKE URBAN, xac dinh dugc luu luong cuc dai Qmax tai cura ra cua luu
vuc tinh toan dbi véi timg tran mua (Phu luc 1). Hinh 4.18 va hinh 4.19 thé hién két
qua tinh toan luu lwong 16n nhat cia tran mua 180 phut 16n nhat nam trong 34 nim
va két qua mo phong muc nude trong md hinh MIKE URBAN. Két qua md phong
34 tran mua 180 phut 16n nhét cta 34 nam di xé4c dinh duoc luu lugng dong chay cuc
dai tai ctra ra luu vuc thoat nude sd 300 cho ting tran mua véi nam co gia tri luu
luong 16n nhit Qmax=52.3 m?/s (ndm 2006), nhé nhiat Qmax=9.9 m*/s (nim 1992),
trung binh 13 Qmax=25.3 m%/s (xap xi nam 2021).
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Luu lwgng (m3/s)

2 | nn
\

P e e et e e et

Hinh 4.18. D thi gia tri luu lugng 16n nhét tai ctra ra lwu vuc tinh toan ddi véi tran

mua 180 phat 16n nhat nim
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Link Water Level - 20-11-2006 18:40:08 NET20062006.PRF
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Hinh 4.19. M6 phong dudong muc nude trén tuyén cong chinh s6 300 ciia luu vue
tinh toan

Cudi cung, thong ké toan bo cac gia tri luu luong 16n nhat Qmax (34 gia tri)
thu thap dugc tai vi tri ctra xa cudi cung cua khu vuc thtr nghiém dé vé duong tan
suat Iy luan luu legng 16n nhat nhim xac dinh duogc gia tri Qmax tra trén duong tan
suét ung vo1 cac tan suét lua chon 5% va 10% lan luot 1a 41,3 va 36,7 (m¥/s). Két qua
tinh toan tan suét str dung phan mém tan suat FFC2008 thé hién trong hinh 4.20 bén
duéi. Sau khi xac dinh duogc tan xuat va gia tri twong tmg thi thoi gian tap trung nude
ctia tuyén kénh, muong tmg véi tan suit ciing duoc xac dinh bang cach lwa chon nim
dién hinh c6 gia tri xap xi gia tri cta tdn suat. Theo d6, voi tan suit 5% lay tuong tu
theo nam 1999 1 22 phut va vé6i tan suat 10% ldy twong tu theo nim 2020 13 25 phit.
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Hinh 4.20. Buong tan suét 1y luén luu lugng cuc dai tran mua 180 phut tir ndm
1990-2023
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Bang 4.4. Gia tri luu luong cuc dai Gmg voi cac tin sudt va thoi gian tap trung nude

Pac trung tinh toan Tan suit tinh toan P%
Tén suat 5% 10%
Chu ky 1ap lai (nam) 20 10
Qmax (m?/s) 41,3 36,7
Thoi gian dinh mua (gio:phut) 5:50 22:40
Thoi gian dinh dong chay (gio:phut) 6:12 23:05
Thoi gian tdp trung nudc (gio:phut) 0:22 0:25

4.4. Panh gia kha nang ing dung cong thirc luin an

Nhu da gidi thiéu ¢ trén, dé danh gia kha nang tmg dung cong thirc luan an
vao tinh toan hé thong tiéu thoat nudc mua, ludn 4n tién hanh so sanh két qua tir cong
thire luan 4n voi két qua tinh toan tir mé hinh MIKE URBAN va tinh theo cong thiic
cua TCVN 7957.

Theo Tiéu chuin quéc gia TCVN 7957:2023 [3], luu luong tinh toan thoat
nudc mua cia tuyén cong Q (I/s) dugc xac dinh theo cong thirc tong quat sau:

Q=q.F.B.Y (4.4)

Trong d6: g- Cuong d6 mua tinh toan (1/s.ha); F- Dién tich luu vuc ma tuyén

cdng phuc vu (ha); 8- Hé s6 phan bd mua, xac dinh theo Bang 5-TCVN 7957:2023;

Y- He sb dong chay, phu thudc vao loai mat phu va chu ky 1ap lai tran mua tinh toan
P, xac dinh theo Bang 1- TCVN 7957:2023.

Cuodng d6 mua tinh toan c6 thé xac dinh bang cong thirc cudong d6 gidi han
nhu sau
_A(1+C.logP)
= e+ b

(4.5)

Trong do: q 1a cuong do mua (I/s.ha), t,,, 1a thoi gian dong chay mua (phut), P 1a chu
ky 13p lai ctia trdn mua tinh toan (nam); léy P = 10 (nam), A, C, b,n 1a cac tham sb

xéc dinh theo diéu kién mua cia dia phuong noi c6 du 4n theo TCVN.

Nhu vay, luu lugng tinh todn thodt nudc mua phu thude vao cuong do mua

tinh toan q (thdng qua tinh toan tir cac thong s6 lién quan dén diéu kién mua cua dia
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phuong khu vuc du an A, C, b, n, chu ky 1dp lai P va thoi gian dong chdy mua t), hé
s6 dong chay v, dién tich lwu vuc F. Trong d6, cac tham sé A, C,b,n,, F, P 1a cb
dinh do tra bang, riéng thoi gian dong chay mua dén diém tinh toan t (phiit) dé xac
dinh cuong d6 mua gidi han theo TCVN 7957:2023 nhu sau:

t=t;, +m.t, (4.6)

Trong d6: t; - Thoi gian nuéc mua chay trén bé mit dén ranh dudng va dén
giéng thu nuéc mua (phut), phu thudc vao chiéu dai, d6 doc dia hinh va mit pha
thuong 1y 10-15 phut; t, - Thoi gian nudc chay trong cong dén tiét dién tinh toan;

m - H¢ s6 quan hé dén gidm vén toc.

C6 thé thay rang, thoi gian dong chay mua t (hay con goi 1a thoi gian tap trung
nuéc cia luu vuc) phu thude vao viée gia thiét thoi gian tip trung nude mua trén bé
mit luu vuc dén ranh duong va giéng thu t,, thoi gian chay trong céng, kénh dén
diém ctra ra cua luu vuc t,. Vi thé, voi mdi gia thiét cho thoi gian tip trung nudc sé
c6 cac két qua tinh toan ra luu lugng khac nhau phu thudc vao gia thiét thoi gian cha
quan ctia nguoi tinh toan. Vi vy, trong luan an nay két qua thoi gian dong chay mua
s& dugc trich xuat tir md hinh MIKE URRBAN dé giam thiéu cac gia thiét khi tinh
toan theo cong thirc cia TCVN 7957:2023. Ngoai ra, luu vuc ndy c6 hé théng cac
tiéu luu vuc va mang ludi dudng cong twong ddi phic tap, do dé viée xac dinh thoi
gian tip trung nudce t bang cac cong thire tinh toan doc 1ap khac c6 thé dan dén nhiing
sai s6 16n. Hon thé nita, mot trong nhitng uu diém ctia mé hinh toan 13 mo phong lai
kha tot qua trinh dién ra trong hé thng, thoi gian tap trung nudce t liy tir mo hinh s&
phan 4nh gan sat nhat v6i thoi gian tip trung nudc trong thuc té. Viée sir dung chung
thoi gian tap trung nude 1a dé dam bao tinh toan tir mé hinh va tinh toan bang cong
thirc phan anh dting hién trang tiéu thoat nudc cia hé thong luu vuc nghién ciru.

V&i khu vuc Ha Noi, cac tham sb khi hau 1a A = 5890,C = 0,65,b =

20,n = 0,84,t la thoi gian dong chay, duoc 1y tir két qua mo phong dong chay
trong cong ng véi tran mua 180 phut 16n nhat ndm 2020 (c6 Q twong Gmg véi Qmax
=36,7), tir d6 ta tinh dugc gia tri cuong d6 mua thiét ké 1a:

5890 x (1 + 0,65.1og 10)
= (25 + 20)08%

= 397,1 (1/s.ha). (4.7)
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Véi dién tich lvu vuc ma tuyén cong phuc vu 1a F = 106 (ha); hé s6 dong
chay ti€u thoat nudc do thi ¢ = 0,81 theo TCVN, thay gia tri cuong do mua tinh
todn ¢ trén vao cong thuc 4-3 ta xac dinh dugce luu lugng tiéu thiét ké la:

Q = 34,1 (m3/s). (4.8)

Cuoi cung, ap dung cong thirc cua luan an xac dinh dugc cuong dd mua thiét

ké (q) va luu lugng tuyén cbng (Q) tng v6i cudng do mua thiét ké lan luot 1a:

2003 x (1 +0.598 x log 10)
q= (25 + 5)0.602

= 413,1 (I/s.ha), (4.9)

Q = 35,47 (m?*/s). (4.10)

Tir d6 co thé so sanh duoc két qua tinh toan luu lugng tiéu theo ba phuong
phap di mé ta chi tiét & trén gdm cong thire luan an, cong thirc TCVN 7957 va mo
hinh MIKE URBAN ting v&i tan suét lya chon 1a 10%. Bang 4.5 thé hién két qua tinh
toan luu luwong tidu thiét ké khi 4p dung 03 phuong phép tinh néu trén.

Bang 4.5. Két qua tinh toan luu lugng tiéu thiét ké theo 3 phuong phap

i Q Sai s6 gitra két qua tinh toan
STT Phwong phap 3 ey X 2 A as
(m°/s) voi két qua mo hinh (%)
1 | M6 hinh MIKE URBAN | 36,70 0%
2 | TCVN 7957 34,10 7,1%
3 | Cong thuc luan an 35,47 3,36%

Can cr vao két qua tinh toan cua Bang 4.5 cho thay: gia tri luu luong tiéu
thiét ké tinh theo cong thirc ctia luan an dua ra sai s6 nho hon (3,36%) so voi két qua
tinh theo cong thic trong TCVN 7957 (7,1%), diéu nay thé hién rang két qua tinh
theo cong thirc ciia luan 4n sat voi gia tri do dac hon va gan hon véi két qua kiém
dinh tai muc 4.3.3.2. Két qua ing dung nay mot lan nira khang dinh cong thirc cuong
d6 mua duoc thiét 1ap c6 tinh kha thi cao khi 4p dung vao giai quyét cac bai toan thiét
ké hé thong tiéu thoat nuéc mua cho thanh phdé Ha No6i.Tuy nhién ciing can luu ¥
réng, hién nay luan 4n mai chi so sdnh vd1 mot khu vuc thr nghiém do vay dé co két
luan chinh xac nhat can tién hanh so sanh véi nhiéu khu vuc thu nghiém khac nhau
v6i nhiéu loai dién tich va hé thong tiéu thoat nwdc mua phirc tap khic nhau
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4.5. Ban luin két qua nghién ciru

Lu4n 4n di tién hanh danh gia kha ning tmg dung cong thirc cudng do mua
tinh toan dé xuit vao bai toan thuc tién thiét ké hé thong tiéu thoat nuéc mua cho
thanh phé Ha Noi. Dé thuc hién muc tiéu nay, két qua tinh todn cong thuc luan an
duogc so sanh véi hai phuong phép khac nhau gdm mé hinh toan MIKE URBAN va
cong thic cia TCVN 7957. Luan an da tién hanh thu thap bo s6 liéu dau vao méi
nhat cho mé hinh thoat nudc mua d6 thi nham thiét 1ap cdc mod phong can thiét cho

khu vue nghién ctru thir nghiém thudc luu vuc song Kim Nguu.

Két qua hiéu chinh va kiém dinh véi s6 liéu muc nude thu thap tai bon vi tri
quan trac cho thdy mo hinh dd mo phong tot gia tri dinh va thoi gian xuat hién dinh
dong chay, véi cac chi tiéu danh gid mo hinh nhu NASH (> 0,75), AH (< 0,16 m) va
At (< 6 phut) 14 kha tot. M6 hinh dugc danh gid 1a c6 do tin cay dé thuc hién cac budc
mo phong tiép theo. Vi sb liéu cac tran mua 180 phit 16n nhat trong 34 nam quan
trac tir 1990 dén 2023 duoc sir dung dé tii mo phong trong mo hinh, két qua phan
tich tin suét gia tri luu luong tiéu 16n nhét tai vi tri thoat nudc cubi cung cua khu vuc
thir nghiém voi tan suat 10% xac dinh duoc 1a 36.7 m%/s. Luan an tién hanh st dung
cong thirc tinh toan luu luong tiéu img voi tan suit 10% bang cach st dung cong thire
ctia TCVN 7957 va cong thuc dé xuat. Két qua xac dinh duoc luu luong tiéu thiét ké
khi str dung cong thire TCVN 7957 1a 34,1 m%/s va luu luong tiéu thiét ké khi st dung

cong thirc dé xuét cua luan an 1a 35,47 m?/s.

Qua phan tich cac gia tri thu dugc tir cac phuong phap tinh khac nhau, c6 thé
nhan thay cong thirc dé xuét trong luan an 13 gan sat v4i gia tri thu duoc tir mé hinh
mo phong nhit. Ciing can luu y ring, trong nghién ctru ndy, két qua moé phong tir mo
hinh toan tiéu thoat nude dé thi MIKE URBAN, mdt trong nhiing phuong phép hién
dai dang duoc str dung rong rdi ngdy nay, dugc xem 1a c6 thé mo ta lai mot cach chinh
x4c nhat hién trang ti€u thoat nudc mua cua khu vuc thtr nghiém, do vay hoan toan
c6 thé str dung 1am co s& dé so sanh va danh gid cac két qua tinh toan tir cac phuong
phap khéac. Qua day c6 thé két luan rang cong thirc dé xuat trong luan 4n c6 kha nang
g dung cao vao cac bai toan thiét ké hé thong tiéu thoat nwdc mua cho thanh phd

Ha Noi, dac bié¢t 1a cac khu vuc thudc cac quan trung tdm cua thanh phé.
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KET LUAN VA KIEN NGHI

KET LUAN

Trong nhitng nim gan day, qua trinh d6 thi hoa dién ra kha manh mé tai thanh
phé Ha Noi, cling v&i d6 1a hién tuong thoi tiét khi hau cuc doan lién tiép xuat hién,
bang chtng 13 nhitng trin mua bit thudng ngay cang gia ting vé sb lugng, cudng do
va tan suat. Diéu nay da khién cho Thanh phd Ha Noi thuong xuyén bi ngap ng
nghiém trong va c¢6 xu huéng mé rong diém ung ngap theo cac truc phat trién méi
ctia d6 thi. Co thé noi, mot trong nhitng nguyén nhan co ban va cot 18i 1a viée xac
dinh cudng do mua tinh toan phuc vu thiét ké hé théng ti€u thoat nwdc mura chura that
su hop 1y trong bdi canh méi, dan dén cac két qua tinh toan thiét ké hé thong thoat
nudc mua cd6 mirc dam bao thap hon so voi yéu cau thyc té. Xuat phat tir thuce tién
hién nay 1a s6 liéu quan tric mua tu ghi thoi doan ngan khong dam bao dé ap dung
cac phuong phap tinh toan chinh xac cho tat ca cac khu vue, vi vy nang cao do chinh
xac va tin cdy cla cic cong thirc cuong d6 mua tinh toan 1a mot yéu cau can thiét

trong cong tac to chirc thoat nude mua do thi.

Dé giai quyét van dé néu trén, luan an da xay co sd khoa hoc x4c dinh cuong
d6 mua tinh toan cho thiét ké thoat nuéc mua Thanh phé Ha Noi, cu thé da thuc hién

duoc nhitng van dé sau:

i) Pi téng quan cac nghién ciru & trong nudc va trén thé gidi co lién quan dén
luan an vé (1) phuong phép thiét 1ap quan hé cudng do mua — thoi gian — tan suét, (2)
phuong phap xac dinh cudng d6 mua tinh toan trong thiét ké thoat nudc mua do thi.
Qua phan tich cac nghién ctru lién quan, luin an d3 chi ra ring cac tham s trong cac
cong thire cuong do mua tinh todn phu thudce 16n vao tinh chat dic thu cua timg dia
phuong va cac tham sd nay can dugc cap nhat do nhitng bién dong ctia cac yéu td anh
huong dén viée thiét 1ap khoang gid tri cac tham sb. Ngoai ra, viéc xay dung cac cong
thirc cuong do mua tinh toan tir quan hé cuong do - thoi doan — tan suat (IDF) dua
trén viéc khai thac t6i da ngudn dir liéu mua quan trac 1a mot cach tiép cap phd bién

trén thé gidi hién nay.
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ii) Hién nay, da phan viéc chon ham phan phdi xac xuét cho thiét 1ap quan hé
cuong do mua — thoi gian — tan suét (IDF) thuong dugc mdc dinh béi mot ) phan
phdi co sin, diéu d6 anh hudng dén tinh chinh x4c cta viéc phén tich tan suit ddi véi
diéu kién tung vung. Dya trén b dit 1i€éu mua dugc cap nhat bo sung dén nam 2023
cho Thanh phd Ha Noi cua 02 tram khi twgng dién hinh 13 Lang va Ha Pong, luin an
d3 tién hanh phén tich, so sanh dé lya chon phan phéi x4c suit phu hop nhat. Két qua
lwa chon dugc phan phdi Gumbel dé xay dung duong tin suat mua sat voi thuc té

nhat.

iii) Pa x4y dung mdi quan hé cudng 46 muwa — thoi gian — tan suét (IDF) cho
cac tram do mua tu ghi tai thanh phé Ha Noi theo céac thoi doan mua 5 phut, 10 phut,
15 phut, 30 phut, 45 phut, 60 phut, 90 phut, 120 phut, 180 phut, 360 phut, 720 phut,
1440 phut voi chu ky 1ap lai 2 nam, 5 nam, 10 ndm, 25 ndm, 50 nam, 100 nam theo

phan phéi Gumbel.

iv) Pa thiét 1ap cong thic cuong d6 mua tinh toan bang phuong phap giam
gradient tong quat phi tuyén tinh (Generalized Reduced Gradient (GRG) Nonlinear)
voi cac tham sb khi hau phu thude diéu kién dia phuong cho thiét ké thoat nudc mua
Thanh phd Ha Noi. Céc gia tri tham sb cua cong thic cudng d6 mua duogc xac dinh
bang phuong phap binh phwong téi thiéu, tic 13 trung binh cta tong binh phuwong sai
s6 gifta cac gia tri tinh toan bang cong thirc mdi véi cac s liéu IDF d3 ¢6 1a nho nht.
Két qua cho thay bd tham sb khi hau (4, C, b, n) méi lan luot 14 (2003, 0.598, 5, 0.602)
va (2320, 0.655, 9, 0.633) cho hai tram khi tuong Lang va Ha Pong. Véi céc gia tri
tham chiéu 1a hé s6 twong quan va sai s6 quan phuong, luan 4n di tién hanh so sanh
va chi ra rang, cong thirc cudng d6 mua tinh toan méi ctia luan an co gid tri gin nhat

v6i s0 licu IDF so vt cac cong thirc hién hanh.

v) Pa danh gia dugc kha nang ing dung ciia cong thirc luan an vao thyc té tinh
toan thoat nudc mua cho Thanh phd Ha Noi dya trén két qua tinh toan bang mo hinh
thuy van thuy luc (MIKE URBAN) hé thong tiéu thoat nude mua luu vuc tuyén kénh

tiéu thoat nude cho khu d6 thi Gamuda Gardens — nhanh tiéu thudc kénh Tran Pha &
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phia bo ta séng Kim Nguu thudc dia phan quian Hoang Mai, thanh phd Ha Noi. Qua
phan tich cac gia tri thu dugc tir cac phuong phép tinh khac nhau, ¢6 thé nhan thay
cong thirc d& xut trong luan an 1a gan sat voi gid tri thu duge tir mo hinh toan nhat.
Tir 46, c6 thé két luan rang cong thirc luan 4n c6 tinh kha thi cao khi ap dung vao giai

quyét cac bai toan thiét ké hé thong tiéu thoat nuwdc mua cho thanh phd Ha Nbi.
KIEN NGHI

Céc phuong phap lua chon ham phan b xac suét, thiét 1ap quan hé cuong do
mua — thoi gian — tan sudt va xac dinh cong thirc cuong d mua cia luan an c6 thé
dugc &p dung cho cac khu vuc cé diéu kién khi tuong thuy van khac nhau. Viéc
nghién ctru cua ludn an dang dugc thuc hién ¢ 2 trong s6 4 tram khi tuong thuy van
dién hinh ctia Thanh phd Ha Noi, vi vay c6 thé mé rong nghién ctru bd sung cho cic
tram do mua tu ghi dé mat do dir liéu trong vung day hon, nham tang do chinh xac

hon nira cho két qua nghién curu.

Vé danh gia kha nang tng dung cong thirc luan an vao thiét ké hé thong thoat
nude mua, c6 thé théy rﬁng hién nay luan &n mdi chi dirng lai so sanh voi mét khu
vuc thir nghiém do vay dé c6 két luan chinh x4c nhét can tién hanh so sanh véi nhiéu
khu vyc thir nghiém khac nhau véi nhiéu loai dién tich va hé thng tiéu thoat nude

mua khac nhau.

Viéc danh gia anh hudng cta bién d6i khi hau can cap nhat Kich ban bién doi

khi hdu m&i nhat, cap nhap cac s6 liéu duge ap dung cho Thanh phé Ha Noi.
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PHU LUC TiNH TOAN

Phu luc 1: Mot s bang trong céc tai liéu tham khio

Bang PL1.1. Céc thong sb dung trong cong thirc tinh cudng d6 mua trong TCVN
7957:2008 [3], [4]

] Céac thong sb
STT | Tén tinh, thanh pho
A b c n
1 Bic Kan 8150 27 0.53 | 0.87
2 Bao Loc 11100 30 0.58 | 0.95
3 Budn Ma Thuot 4920 20 0.62 | 0.85
4 Ca Mau 9210 25 0.48 | 0.92
5 Pa Ning 2170 10 0.52 | 0.65
6 Ha Giang 4640 22 042 | 0.79
7 Ha Noi 5890 20 0.65 | 0.84
8 Ha Long 3720 16 042 | 0.73
9 Hai Duong 4260 18 042 | 0.78
10 Hoa Binh 5500 19 0.45 | 0.82
11 Hué 1610 12 0.55 | 0.55
12 Lao Cai 6210 22 0.58 | 0.84
13 Lai Chau 4200 16 0.5 0.8
14 Mong Cai 4860 20 0.46 | 0.79
15 Nam Dinh 4320 19 0.55 | 0.79
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) Cac thong sb
STT | Tén tinh, thanh pho
A b c n
16 Ninh Binh 4930 19 0.48 0.8
17 Nha Trang 1810 12 0.55 0.65
18 Hai Phong 5950 21 0.55 0.82
19 Playcu 7820 28 0.49 0.9
20 Phan Thiét 7070 25 0.55 0.92
21 Quang Tri 2230 15 0.48 0.62
22 Quéang Ngai 2590 16 0.58 0.67
23 Quy Nhon 2610 14 0.55 0.68
24 Son La 4120 20 0.42 0.8
25 Son Tay 5210 19 0.62 0.82
26 Tuyén Quang 8670 30 0.55 0.87
27 Thai Nguyén 7710 28 0.52 0.85
28 Thai Binh 5220 19 0.45 0.81
29 Thanh Hoa 3640 19 0.53 0.72
30 Tuy Hoa 2820 15 0.48 0.72
31 TP. H6 Chi Minh 11650 32 0.58 0.95
32 Viét Tri 5830 18 0.55 0.85
33 Vinh 3430 20 0.55 0.69
34 Yén Béi 7500 29 0.54 0.85
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Bang PL1.2. Céc thong sb tinh toan cho cong thirc tinh cudng d6 mua cua Cuc thuy

van [3], [4]
Cic thong s6
STT Tén tram
b ¢ n q20
1 |Bac Can 25.66 0.2615 0.9142 256.6
2 |Bic Giang 26.92 0.2158 0.7082 4234
3 |BaoLoc 27.20 0.2251 1.0727 328.9
4 |Ban Mé Thudt 12.09 0.2139 0.8996 224.7
5 |Cua Tung 49.95 0.2999 0.7369 234.9
6 |CaMau 13.29 0.2168 0.8872 310.5
7  [P6 Luong 2.61 0.2431 0.6666 303.9
8  [PaNing 2.64 0.3074 0.5749 226.5
9 |Ha Giang 19.03 0.2115 0.7862 269.6
10 |HaBic 19.16 0.2534 0.8197 267.0
11 HaNoi 11.61 0.2458 0.7951 289.9
12 Hon Gai 11.30 0.2433 0.7374 303.6
13 Hoa Binh 11.30 0.2404 0.8016 295.0
14 |Hung Yén 18.32 0.2513 0.8158 280.7
15 |Hai Duong 15.52 0.2587 0.7794 275.1
16 |Ha Nam 19.66 0.2431 0.8145 274.0
17  |Thanh Hoa 11.00 0.2730 0.7003 262.1
18 [Hué 4.07 0.2603 0.5430 239.3
19 [Lao Cai 15.92 0.2528 0.8092 266.3
20 |Lai Chau 11.64 0.2186 0.7446 2254
21 [Lién Khuong 31.52 0.2321 1.0230 240.9
22 Mong Cai 25.24 0.2485 0.7325 342.6
23 Nam Dinh 11.73 0.2409 0.7607 252.7
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Cic thong s6
STT Tén tram
b ¢ n qzo
24 Ninh Binh 17.01 0.2477 0.7945 310.5
25 |Nha Trang 12.90 0.2738 0.8768 156.4
26  |[Phu Lién 21.48 0.2530 0.8434 283.4
27 |Playcu 19.06 0.2329 0.8990 242.2
28  [Phan Thiét 20.01 0.2533 0.9064 187.0
29  |Quang Tri 6.21 0.2513 0.5843 216.3
30 |Quang Ngai 24.51 0.2871 0.746 259.5
31  |Quy Nhon 14.61 0.2745 0.6943 216.3
32 [Sapa 6.58 0.1781 0.6075 173.8
33 |Son La 12.45 0.2489 0.8677 217.3
34 |Son Tay 8.51 0.2314 0.7403 298.0
35 |Séc Trang 20.05 0.2291 0.9281 261.9
36  [Tuyén Quang 28.87 0.2483 0.9316 2744
37 [Thai Nguyén 17.47 0.257 0.79/7 382.5
38 [Tam Pao 3.42 0.165 0.6693 346.0
39 [Thai Binh 17.85 0.2497 0.787 305.6
40 [Tay Hiéu 13.54 0.2506 0.7785 247.7
41 |Tuy Hoa 3.57 0.34 0.6972 197.2
42 [Tan Son Nhat 28.53 0.2286 1.075 302.4
43 |Viét Tri 20.04 0.248 0.9076 306.6
44 |Vinh Yén 17.81 0.2451 0.8267 279.4
45 |Van Ly 19.12 0.2491 0.7708 287.3
46  |Vinh 14.87 0.2827 0.678 279.1
47 |Yén Bai 21.64 0.2367 0.8362 2934
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Bang PL1.3. Dung tich chtra nu6c hé thong hd Ha Noi [9]

So . Dign Hn‘lin Dung tich chira toi
T Tén ho tich (?iéu Zbo (m) da ()
(ha) tiét(m)

1 Giang Vo 8,4 3,5 6,2 184.8
2 Ngoc Khanh 4,5 3,5 59 85.5

3 Thanh Céng 6,5 3,5 6,0 130

4 Lang Thugng 33 3,5 6,0 72.6

5 Hao Nam 2,8 3,5 58 50.4
6 DPong Pa 18,6 3,5 5,6 297.6
7 Nghia Dol 52 3,5 6,2 114.4
8 Vian Chuong 4,1 3,5 5,7 69.7
9 Thé Quan 1,5 3,5 5,6 24
10 Trung Ty 5,1 3,5 5,9 86.7
11 Phuong Liét] 5,6 3,5 53 72.8
12 | Phuong Liét 2 1,9 3,5 52 22.8
13 Thién Quang 52 3,5 6,2 114.4
14 Bay Mau 23,1 3,5 59 438.9
15 Trai C4 4,7 3,5 5.4 65.8
16 Lang Tam 1,9 3,5 5.4 26.6
17 Thanh Liét 13,2 3,5 5,0 132
18 Pam Sét 3,6 3,5 5,0 3.6
19 | Thanh Nhan 1 8,5 3,5 6,2 187
20 | Thanh Nhan 2 4,0 3,5 6,2 88

Tong cong 131,7 2300000
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Bang PL1.4. Mang lu6i tram khi tuong va do mua khu vuc Ha Noi [5]

Toa do Liét tai li€u
Tén
TT Tinh Khi Ghi chu
Tram Kinhdd | ViDd | Mua
tuong
Tram,
. 1960- s
1 |BaTha HaNo6i | 105%42 | 20°49 diém do
2023
mua
. 1970- Tram KT
2 |BaVi HaNoi | 10526 | 21°6 70-08
2023 co ban
Tram,
. 1961- L
3 | Chac Son | HaNogi | 105%41 | 20°55 1990 diém do
mua
Tram,
) 1957- L
4 |bapbay | HaNoi | 105°39 | 21°5 1997 diém do
mua
X Tram,
Dong . 1960- 2
5 HaNoi | 105°51 | 20°59 diém do
Quan 1982
mua
) . 1957- Tram KT
6 |HabDong | HaNoi | 105%6 | 20°58 60-23 ]
2023 co ban
) 1956- Tram KT
7 | Lang HaNoi | 105%48 | 21°]1 60-23
2023 co ban
7 Tram,
8 |MyDac | HaNgi | 10544 | 20°41 ) diém do
81,85-97
mua
Tram,
N CNrAs 1960- .
9 | Phu Cat HaNoi | 105°34 | 20°58 1990 diém do
mua
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Toa do Liét tai liéu
Tén
TT Tinh Khi Ghi chu
Tram Kinhd$ | ViDp | Mua
tuong
Tram,
Phu o 60-91, 2
10 A HaNoi | 105%54 | 20%45 diém do
Xuyén 93-08
mua
Tram,
, _ ) 1960- »
11 | Quoc Oai | HaNoi | 105938 | 20°59 diém do
2023
mua
. 1956- Tram KT
12 | Son Tay HaNoi | 105°30 | 21°8 59-08
2023 co ban
Tram,
Thach . 1960- L
13 . HaNoi | 105°35 | 21°03 diém do
That 2023
mua
Tram,
_ . 1960- »
14 | Thanh Oai | HANo6i | 105%46 | 20°54 diém do
2023
mua
Tram,
Thuong ) 1960- y
15 HaNoi | 105°53 | 20954 diém do
Tin 2023
mua
Tram,
. 60-87, B
16 | VanDinh | HaNoi | 105%6 | 20°44 29.08 diém do
mua
Tram,
A : CNrAs 1960- .
17 | Xuan Mai | HAaNo6i | 105°35 | 20°55 2003 diém do
mua
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Bang PL1.5. Mot s cong thiec tinh toan cudng do muwa thuong duge sir dung trén

thé gi6i va Viét Nam

Tén cong R , , oA
STT thite Cong thurc Y nghia cac ky hi¢u
- I 1a cuong do mua
a _ \ Nt . b
| Bernard [ = = Td 1a thoi gian duy tri
d - a, n la cac thong so theo dicu
kién dia phuong
a NPT X
o ta <T - t4 1a diém udn
Bernard T, .
2 cai tién I = a .o - q, ny,n, la cac thong so theo
T’ d diéu kién dia phuong
c - ¢, e, f 1a cac thong sb theo diéu
3 Wenzel I = o
enze TS + f kién dia phuong
- a - a, b, c 1a cac thong sd theo diéu
4 | K I = Y
e T +b kién dia phuong
a - a,b 1a cac thong sb theo diéu
5 Talbot I= '
ambo Tq+b kién dia phuong
a - a, b, c 1a cac thong sd theo diéu
6 | Sh | == o
erman (Tq + b)°© kién dia phuong
. Sherman [ aT? - a,b,c,e 1a cac thong sb theo
cai tién ~(Ty +0)e diéu kién dia phuong
1 AL A A
— —= -a,b,cl th theo d
ek o200 e s s
1) = qc kién dia phuong
- q la cuong do mua
- t 1a thoi gian duy tri
A(1+ClgP) ‘
9 | TCVN Y - P 1a chu ky lap lai

- Ab,C,n 1a cac tham sb xac
dinh theo diéu kién dia phuong
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Bang PL1.6. Bang gié tri K trong phan phdi Pearson 111 [64]
Hé s6 bat Khoang thoi gian 1ap lai P (nam)
d6i xtmg

Cs 1.0101 |2 5 10 25 50 100 | 200

3 -0.667 |-0396 |[042 |1.18 |2.278 |3.152 |4.051 |4.97
29 -0.69 -0.39 | 0.44 | 1.195 |2.277 |3.134 | 4.013 | 4.904
2.8 -0.714 1 -0384 (046 |1.21 |2.275 |3.114 |3.973 | 4.847
2.7 -0.74 -0.376 | 0.479 | 1.224 | 2.272 | 3.093 | 3.932 | 4.783
2.6 -0.769 | -0.368 | 0.499 | 1.238 |2.267 | 3.071 | 3.889 |4.718
2.5 -0.799 |-036 |0.518 | 1.25 |2.262 |3.048 |3.845 | 4.652
24 -0.832 | -0.351 |0.537 | 1.262 | 2.256 |3.023 | 3.8 4.584
23 -0.867 | -0.341 | 0.555 | 1.274 | 2.248 |2.997 | 3.753 | 4.515
2.2 -0.905 -0.33 1 0.574 | 1.284 |2.24 |2.97 |3.705 | 4.444
2.1 -0.946 | -0.319 |0.592 | 1.294 |2.23 |2.942 |3.656 | 4.372
2 -0.99 -0.307 ]0.609 | 1.302 | 2.219 | 2.912 | 3.605 | 4.298
1.9 -1.037 | -0.294 |0.627 | 1.31 |2.207 |2.881 |3.553 | 4.223
1.8 -1.087 1-0.282 |0.643 | 1.318 | 2.193 | 2.848 | 3.499 | 4.147
1.7 -1.14 -0.268 | 0.66 |1.324 |2.179 | 2.815 |3.444 | 4.069
1.6 -1.197  1-0.254 |0.675 | 1.329 | 2.163 | 2.78 |3.388 | 3.99
1.5 -1.256 [ -0.24 [ 0.69 |1.333 |2.146 |2.743 |3.33 |3091
1.4 -1.318 -0.225 |0.705 | 1.337 | 2.128 | 2.706 | 3.271 | 3.828
1.3 -1.383 -0.21 0.719 | 1.339 | 2.108 | 2.666 | 3.211 | 3.745
1.2 -1.449 1-0.195 [0.732 | 1.34 | 2.087 |2.626 |3.149 | 3.661
1.1 -1.518 -0.18 1 0.745 | 1.341 | 2.066 | 2.585 |3.087 | 3.575

1 -1.588 -0.164 | 0.758 | 1.34 | 2.043 | 2.542 | 3.022 | 3.489
0.9 -1.66 -0.148 10.769 | 1.339 | 2.018 | 2.498 |2.957 | 3.401
0.8 -1.733 -0.132 [ 0.78 | 1.336 | 1.993 | 2.453 | 2.891 | 3.312
0.7 -1.806 | -0.116 [0.79 |1.333 |1.967 |2.407 |2.824 | 3.223
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Hé s6 bat Khoang thoi gian 1dp lai P (ndm)
d6i xting

Cs 1.0101 |2 5 10 25 50 100 | 200
0.6 -1.88 -0.099 | 0.8 1.328 | 1.939 | 2.359 | 2.755 | 3.132
0.5 -1.955 | -0.083 |0.808 | 1.323 | 1.91 |2.311 |2.686 |3.041
0.4 -2.029 | -0.066 |0.816 | 1.317 | 1.88 |2.261 |2.615 |2.949
0.3 -2.104 | -0.05 |0.824 | 1.309 | 1.849 | 2.211 |2.544 | 2.856
0.2 -2.178 |-0.033 1 0.83 |1.301 | 1.818 | 2.159 | 2.472 | 2.763
0.1 -2.252 | -0.017 |0.836 | 1.292 | 1.785 | 2.107 | 2.4 2.67

0 -2.326 |0 0.842 | 1.282 | 1.751 | 2.054 | 2.326 | 2.576
-0.1 -2.4 0.017 |0.846 | 1.27 |1.716 |2 2.252 | 2.482
-0.2 -2.472  |10.033 |0.85 |1.258 |1.68 |1.945 |2.178 |2.388
-0.3 -2.544 1 0.05 0.853 | 1.245 | 1.643 | 1.89 |2.104 | 2.294
-0.4 -2.615 | 0.066 |0.855 |1.231 | 1.606 | 1.834 | 2.029 | 2.201
-0.5 -2.686 | 0.083 |0.856 | 1.216 | 1.567 | 1.777 | 1.955 | 2.108
-0.6 -2.755 1 0.099 ]0.857 | 1.2 1.528 | 1.72 | 1.88 |2.016
-0.7 -2.824 | 0.116 |0.857 | 1.183 | 1.488 | 1.663 | 1.806 | 1.926
-0.8 -2.891 0.132 | 0.856 | 1.166 | 1.448 | 1.606 | 1.733 | 1.837
-0.9 -2.957 |0.148 |0.854 | 1.147 | 1.407 | 1.549 | 1.66 | 1.749
-1 -3.022 | 0.164 | 0.852 | 1.128 | 1.366 | 1.492 | 1.588 | 1.664
-1.1 -3.087 | 0.18 0.848 | 1.107 | 1.324 | 1.435 | 1.518 | 1.581
-1.2 -3.149 | 0.195 ]0.844 | 1.086 | 1.282 | 1.379 | 1.449 | 1.501
-1.3 -3.211 0.21 0.838 | 1.064 | 1.24 |1.324 | 1.383 | 1.424
-1.4 -3.271 0.225 |0.832 | 1.041 |1.198 | 1.27 | 1.318 | 1.351
-1.5 -3.33 0.24 0.825 | 1.018 | 1.157 | 1.217 | 1.256 | 1.282
-1.6 -3.88 0.254 |0.817 [ 0.994 | 1.116 | 1.166 | 1.197 | 1.216
-1.7 -3.444 1 0.268 |0.808 {097 |1.075 |1.116 |1.14 |1.155
-1.8 -3.499 10282 | 0.799 | 0.945 | 1.035 | 1.069 | 1.087 | 1.097
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Hé s6 bat Khoang thoi gian 1dp lai P (ndm)
d6i xting
Cs 1.0101 |2 5 10 25 50 100 | 200
-1.9 -3.553 10294 |0.788 [ 0.92 |0.996 |1.023 | 1.037 | 1.044
-2 -3.605 | 0.307 |0.777 | 0.895 | 0.959 | 0.98 |0.99 |0.995
-2.1 -3.656 | 0.319 | 0.765 | 0.869 | 0.923 | 0.939 | 0.946 | 0.949
-2.2 -3.705 | 0.33 0.752 | 0.844 | 0.888 | 0.9 0.905 | 0.907
-2.3 -3.753 1 0.341 | 0.739 | 0.819 | 0.855 | 0.864 | 0.867 | 0.869
-2.4 -3.8 0.351 |0.725 {0.795 | 0.823 | 0.83 | 0.832 | 0.833
-2.5 -3.845 1 0.36 0.711 | 0.711 [ 0.793 | 0.798 | 0.799 | 0.8
-2.6 -3.899 10368 |0.696 | 0.747 | 0.764 | 0.768 | 0.769 | 0.769
-2.7 -3.932 0376 |0.681 | 0.724 | 0.738 | 0.74 |0.74 | 0.741
-2.8 -3.973 10384 |0.666 | 0.702 | 0.712 | 0.714 | 0.714 | 0.714
-2.9 -4.013 | 0.39 0.651 | 0.681 [ 0.683 | 0.689 | 0.69 |0.69
-3 -4.051 0.396 |0.636 | 0.66 |0.666 |0.666 |0.667 | 0.667




Phu luc 2: So sanh sw phut hop ciia cic phan phdi véi s6 liéu do mwa ciia tram

Lang

Bang PL2.1. Két qua kiém tra x? cho s6 liéu mua thdi doan 10 phut tai tram Lang

PL12

Phan phdi Gumbel
Khoan Xéc suat ly
gia trjg thuyét ’ Er Or X
<14.6 0.015 0.96 2 1.142
14.6-20 0.244 15.37 15 0.009
20-25.4 0.388 24.44 26 0.100
25.4-30.8 0.222 13.99 10 1.136
30.8-36.2 0.087 5.46 7 0.434
>36.2 0.044 2.79 3 0.016
1 63 63 2.837
Phén phdi Pearson III
Khoan Xac suat ly
gia trig thuyét ’ Er Or 2’
<14.6 0.037 2.36 2 0.054
14.6-20 0.238 14.99 15 0.000
20-25.4 0.371 23.35 26 0.302
25.4-30.8 0.257 16.19 10 2.366
30.8-36.2 0.059 3.70 7 2.931
>36.2 0.038 2.41 3 0.144
1 63 63 5.797
Phén phdi Log- Pearson III
Khoan Xéc suat ly
gia trig thuyét ’ Er Or x
<14.6 0.037 2.31 2 0.042
14.6-20 0.233 14.69 15 0.006
20-25.4 0.363 22.88 26 0.426
25.4-30.8 0.279 17.57 10 3.262
30.8-36.2 0.059 3.74 7 2.837
>36.2 0.029 1.80 3 0.791
1 63 63 7.365
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Bang PL2.2. Két qua kiém tra y? cho s6 liéu mua thoi doan 15 phut tai tram Lang

Phan phdi Gumbel
Khoan Xac suat 1y
gia trig thuyét ’ Er Or 2
<20 0.042 2.63 2 0.152
20-27.6 0.345 21.70 20 0.134
27.6-35.3 0.369 23.26 27 0.603
35.3-42.9 0.164 10.33 9 0.171
42.9-50.5 0.056 3.51 3 0.074
>50.5 0.025 1.57 2 0.120
| 63 63 1.255
Phén phdi Pearson III
Khoan Xéc suat Iy
gia trig thuyét ’ Er Or 2’
<20 0.051 3.24 2 0.476
20-27.6 0.335 21.10 20 0.058
27.6-35.3 0.355 22.38 27 0.954
35.3-42.9 0.175 11.04 9 0.377
42.9-50.5 0.061 3.83 3 0.181
> 50.5 0.022 1.40 2 0.258
1 63 63 2.304
Phan phi Log- Pearson III
Khoan Xac suat ly
gia trig thuyét ’ B Or X
<20 0.050 3.18 2 0.437
20-27.6 0.328 20.68 20 0.023
27.6-35.3 0.348 21.93 27 1.171
35.3-42.9 0.199 12.55 9 1.005
42.9-50.5 0.061 3.87 3 0.196
>50.5 0.012 0.78 2 1.893
1 63 63 4.725
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Bang PL2.3. Két qua kiém tra y2 cho s6 liéu mua thdi doan 30 phut tai tram Lang

Phan phdi Gumbel
Khoan Xac suat 1y
gia trig thuyét ’ Er Or 2
<30.2 0.044 2.78 3 0.018
30.2-41.2 0.338 21.31 23 0.133
41.2-52.2 0.361 22.77 17 1.462
52.2-63.2 0.169 10.65 15 1.773
63.2-74.2 0.059 3.74 4 0.017
>74.2 0.028 1.74 | 0.317
| 63 63 3.721
Phén phdi Pearson III
Khoan Xéc suat Iy
gia trig thuyét ’ Er Or 2’
<30.2 0.078 4.89 3 0.731
30.2-41.2 0.278 17.54 23 1.700
41.2-52.2 0.354 22.32 17 1.268
52.2-63.2 0.203 12.82 15 0.371
63.2-74.2 0.068 4.30 4 0.021
>74.2 0.018 1.13 1 0.016
1 63 63 4.107
Phan phi Log- Pearson III
Khoan Xac suat ly
gia trig thuyét ’ B Or X
<30.2 0.076 4.79 3 0.670
30.2-41.2 0.273 17.19 23 1.965
41.2-52.2 0.347 21.87 17 1.086
52.2-63.2 0.227 14.29 15 0.035
63.2-74.2 0.069 4.34 4 0.027
>74.2 0.008 0.51 1 0.457
1 63 63 4.241
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Bang PL2.4. Két qua kiém tra y? cho s6 liéu mua thoi doan 45 phut tai tram Lang

Phan phdi Gumbel
Khoan Xéc suat ly
gia trig thuyét ’ Er Or 2
<36.5 0.063 3.96 3 0.233
36.5-50.5 0.347 21.83 24 0.216
50.5-64.5 0.340 21.43 22 0.015
64.5-78.5 0.162 10.18 7 0.994
78.5-92.5 0.059 3.73 6 1.375
>92.5 0.030 1.86 1 0.401
1 63 63 3.233
Phén phdi Pearson III
Khoan Xac suat ly
gia trig thuyét ’ Er Or 2’
<36.5 0.088 5.53 3 1.159
36.5-50.5 0.307 19.33 24 1.129
50.5-64.5 0.331 20.87 22 0.061
64.5-78.5 0.183 11.56 7 1.798
78.5-92.5 0.067 4.22 6 0.747
>92.5 0.024 1.49 1 0.160
1 63 63 5.054
Phan phi Log- Pearson III
Khoan Xac suat ly
gia trig thuyét ’ Er Or s
<36.5 0.086 5.42 3 1.081
36.5-50.5 0.301 18.94 24 1.351
50.5-64.5 0.325 20.45 22 0.117
64.5-78.5 0.207 13.05 7 2.803
78.5-92.5 0.068 4.27 6 0.705
>02.5 0.014 0.87 1 0.019
1 63 63 6.075
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Bang PL2.5. Két qua kiém tra ¥2 cho s liéu mua thdi doan 60 phut tai tram Lang

Phan phdi Gumbel

Khodng gid tri Xi;i‘;:i ly E; o, 52
<499 0.164 10.35 9 0.175
49.9-67.9 0.397 25.04 30 0.983
67.9-85.9 0.270 17.02 15 0.239
85.9-103.9 0.111 7.00 S 0.571
103.9-121.9 0.039 2.43 3 0.136
>121.9 0.019 1.17 | 0.025
| 63 63 2.130

Phén phdi Pearson III

Khoang gia tri Xi;i‘;z ly Ef Of x?
<499 0.180 11.32 9 0.477
49.9-67.9 0.390 24.55 30 1.209
67.9-85.9 0.271 17.06 15 0.250
85.9-103.9 0.120 7.56 5 0.868
103.9-121.9 0.022 1.41 3 1.780
>121.9 0.017 1.08 1 0.006
1 63 63 4.591

Phan phi Log- Pearson III

Khoang gia tri Xi;i‘;z y E; Of x*
<49.9 0.176 11.10 9 0.397
49.9-67.9 0.382 24.06 30 1.466
67.9-85.9 0.265 16.72 15 0.178
85.9-103.9 0.146 9.23 5 1.936
103.9-121.9 0.023 1.43 3 1.731
>121.9 0.007 0.46 1 0.621
1 63 63 6.329
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Bang PL2.6. Két qua kiém tra y2 cho s6 liéu mua thdi doan 90 phut tai tram Lang

Phan phdi Gumbel

Khodng gid tri Xi;i‘;:i ly E; o, 52
<53.1 0.146 9.20 9 0.004
53.1-73.7 0.405 25.49 30 0.797
73.7-94.4 0.281 17.72 15 0.418
94.4-115 0.113 7.09 4 1.349
115-135.7 0.038 2.39 4 1.076
>135.7 0.017 1.10 | 0.009
| 63 63 3.652

Phén phdi Pearson III

Khoang gia tri Xi;i‘;z ly Ef Of x?
<53.1 0.154 9.73 9 0.055
53.1-73.7 0.399 25.13 30 0.945
73.7-94.4 0.281 17.68 15 0.406
94.4-115 0.118 7.43 4 1.585
115-135.7 0.031 1.96 4 2.112
>135.7 0.017 1.06 1 0.004
1 63 63 5.108

Phan phi Log- Pearson III

Khoang gia tri Xi;i‘;z y E; Of x*
<53.1 0.154 9.73 9 0.055
53.1-73.7 0.393 24.78 30 1.101
73.7-94.4 0.269 16.98 15 0.230
94.4-115 0.125 7.88 4 1.913
115-135.7 0.051 3.18 4 0.210
>135.7 0.007 0.44 1 0.694
1 63 63 4.203
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Bang PL2.7. Két qua kiém tra y2 cho s6 liéu mua thdi doan 120 phut tai tram Lang

Phan phdi Gumbel

Khodng gid tri Xi;i‘;:i ly E; o, 52
<59 0.209 13.18 10 0.765
59-85.5 0.450 28.36 33 0.758
85.5-112.1 0.236 14.88 14 0.052
112.1-138.7 0.076 4.77 S 0.011
138.7-165.2 0.021 1.33 0 1.326
>165.2 0.008 0.49 | 0.537
| 63 63 3.450

Phén phdi Pearson III

Khoang gia tri Xi;i‘;z ly Ef Of x?
<59 0.216 13.60 10 0.955
59-85.5 0.482 30.39 33 0.225
85.5-112.1 0.204 12.84 14 0.105
112.1-138.7 0.054 3.43 5 0.717
138.7-165.2 0.023 1.47 0 1.465
>165.2 0.020 1.28 1 0.060
1 63 63 3.528

Phan phi Log- Pearson III

Khoang gia tri Xi;i‘;z y E; Of x*
<59 0.214 13.47 10 0.893
59-85.5 0.477 30.08 33 0.283
85.5-112.1 0.202 12.71 14 0.131
112.1-138.7 0.054 3.40 5 0.757
138.7-165.2 0.043 2.69 0 2.685
>165.2 0.010 0.66 1 0.174
1 63 63 4.924
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Bang PL2.8. Két qua kiém tra y2 cho s6 liéu mua thdi doan 180 phut tai tram Lang

Phan phdi Gumbel

Khodng gid tri Xi;i‘;:i ly E; o, 52
<71.7 0.338 21.31 23 0.133
71.7-106.3 0.439 27.65 27 0.015
106.3-140.8 0.166 10.43 12 0.235
140.8-175.3 0.044 2.74 0 2.741
175.3-209.9 0.010 0.66 0 0.659
>209.9 0.003 0.20 | 3.174
| 63 63 6.958

Phén phdi Pearson III

Khoang gia tri Xi;i‘;z ly Ef Of x?
<71.7 0.401 25.24 23 0.198
71.7-106.3 0.427 26.90 27 0.000
106.3-140.8 0.109 6.87 12 3.828
140.8-175.3 0.042 2.62 0 2.615
175.3-209.9 0.014 0.90 0 0.895
>209.9 0.008 0.48 1 0.573
1 63 63 8.110

Phan phi Log- Pearson III

Khoang gia tri Xi;i‘;z y E; Of x*
<T71.7 0.397 24.98 23 0.158
71.7-106.3 0.423 26.63 27 0.005
106.3-140.8 0.108 6.80 12 3.971
140.8-175.3 0.041 2.59 0 2.589
175.3-209.9 0.014 0.89 0 0.886
>209.9 0.017 1.10 1 0.009
1 63 63 7.618




PL20

Bang PL2.9. Két qua kiém tra y2 cho s6 liéu mua thdi doan 360 phut tai tram Lang

Phan phdi Gumbel
Khodng gid tri Xi;i‘;:i ly E; o, 52
<100.4 0.527 33.21 33 0.001
100.4-152.8 0.334 21.07 24 0.408
152.8-205.3 0.099 6.21 5 0.236
205.3-257.7 0.023 1.46 0 1.456
257.7-310.1 0.005 0.33 0 0.326
>310.1 0.011 0.72 | 0.107
| 63 63 2.534
Phén phdi Pearson III
Khoang gia tri Xi;i‘;z ly Ef Of x?
<100.4 0.611 38.49 33 0.783
100.4-152.8 0.313 19.71 24 0.933
152.8-205.3 0.026 1.67 5 6.647
205.3-257.7 0.023 1.46 0 1.458
257.7-310.1 0.009 0.59 0 0.592
>310.1 0.017 1.08 1 0.006
1 63 63 10.419
Phan phi Log- Pearson III
Khoang gia tri Xi;i‘;z y E; Of x*
<100.4 0.605 38.10 33 0.684
100.4-152.8 0.310 19.51 24 1.031
152.8-205.3 0.026 1.65 S 6.782
205.3-257.7 0.023 1.44 0 1.443
257.7-310.1 0.009 0.59 0 0.586
>310.1 0.027 1.70 1 0.289
1 63 63 10.814
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Bang PL2.10. Két qua kiém tra x? cho s6 liéu mua thdi doan 720 phut tai tram

Lang
Phan phdi Gumbel

Khoang gié tri Xi;i‘;z y E; 0, X2
<122.3 0.512 32.25 34 0.095
122.3-180.6 0.345 21.73 23 0.075
180.6-238.9 0.113 7.10 4 1.351
238.9-297.2 0.020 1.29 | 0.064
297.2-355.5 0.008 0.48 0 0.481
>355.5 0.003 0.16 1 4.376
1 63 63 6.443

Phén phdi Pearson III

Khoang gia tri Xi;zl;?c ly E; Of x?
<1223 0.632 39.82 34 0.851
122.3-180.6 0.233 14.68 23 4.714
180.6-238.9 0.086 5.42 4 0.373
238.9-297.2 0.029 1.83 1 0.375
297.2-355.5 0.012 0.73 0 0.728
>355.5 0.008 0.52 1 0.446
1 63 63 7.488

Phén phdi Log- Pearson III

Khoang gia tri Xi;zl;zi y Ef Of x?
<1223 0.626 39.42 34 0.746
122.3-180.6 0.231 14.53 23 4.931
180.6-238.9 0.085 5.37 4 0.349
238.9-297.2 0.029 1.81 1 0.362
297.2-355.5 0.011 0.72 0 0.721
>355.5 0.018 1.14 1 0.018
1 63 63 7.127
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Bang PL2.11. Két qua kiém tra x? cho ) liéu mua thoi doan 1440 phut tai tram

Lang
Phan phdi Gumbel

Khoang gié tri Xi;i‘;z y E; 0, X2
<151.2 0.565 35.57 38 0.166
151.2-233.6 0.317 19.96 20 0.000
233.6-316.1 0.105 6.63 3 1.987
316.1-398.6 0.004 0.24 0 0.236
398.6-481 0.007 0.45 | 0.671
> 481 0.002 0.15 1 4.678
1 63 63 7.739

Phén phdi Pearson III

Khoang gia tri Xi;zl;?c ly E; Of x?
<151.2 0.684 43.08 38 0.599
151.2-233.6 0.207 13.06 20 3.685
233.6-316.1 0.067 4.25 3 0.366
316.1-398.6 0.026 1.66 0 1.665
398.6-481 0.011 0.70 1 0.128
> 481 0.004 0.25 1 2.311
1 63 63 8.754

Phén phdi Log- Pearson III

Khoang gia tri Xi;zl;z y Ef Of x?
<151.2 0.663 41.79 38 0.343
151.2-233.6 0.201 12.67 20 4.241
233.6-316.1 0.065 4.12 3 0.304
316.1-398.6 0.031 1.93 0 1.925
398.6-481 0.006 0.37 1 1.079
> 481 0.034 2.13 1 0.598
1 63 63 8.490
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Phu luc 3: Qua trinh mua thoi doan 10 phut cta cac trin mwa 180 phut 16n
nhét nim theo s6 liéu quan tric tir 1990-2023
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