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TINH T@AN CAC bAC TRU’NG MUA TREN DIA BAN THANH PHO
HO CHi W’NNH PHUC VU CONG TAC CH@NG NGAP

> CN. Ho Béo Linh - Vién Khoa hoc va Cong nghé Tinh toan Tp. HCM,
PGS.TS. Nguyén Ky Phiing - Phan Vién Khi twgng Thiy van va Moi tredng phia Nam

trénh hiéu qua.
1. Dat van dé

Nguyén nhan khach quan dan dén hién twong

ngap nuwéc cla thanh phé H& Chi Minh 1a do dia -

hinh phan 1&n c6 cao dd thap, trén 70% dién tich dat
tw nhién nam trong viing ngap triéu, ban ngap triéu.
Sw két hop gilva triéu va mwa la mét trong nhirng
nguyén nhan chinh dan dén hién twong ngap lut &
thanh phd. Tinh hinh ngap sé dién ra trén dién rong
trong tredng hop mua (gitra thang 6 dén nira dau
thang 10) triing v&i dinh triéu hang ngay dién ra vao
budi chidu v& vao thoi ky tridu cwéng trong thang.
Trong vong 50 nam nay, lvong mwa ciing c6 khuynh
hwéng gia tang. Cwdng dd mwa hang nam cing
dang c6 xu thé ting dan, d6 la mét trong nhivng
nguyén nhan gay ra ngap lut. B&n canh dé, hé théng
cbng thoat nwéc 1au ndm da qua ci, con thiéu vé
mat do va vé tiét dién, hw héng nhidu & khu vuc hé
théng cbng vom cii cling gay anh hwéng dén viéc
ngap lut & thanh phé.

Bén canh nhirng nguyén nhan khach quan, van
dé ngap lut & thanh phd H6 Chi Minh con do nhiéu
nguyén nhan cht quan nhw: anh hwédng cla qua
trinh @6 thi hoa, cong tac quan ly yéu kém, y thiec
clia ngwdi dan chwa tht va cac giai phap duoc thuc
hién chwa hiéu qua.

Dé giai quyét nhivtng van dé ngap lut do mua,
mdt s6 nha khoa hoc da dwa ra nhitng phuong phép
tinh toan dé& ap dung trong viéc tinh toan luong
muwa. Va bai viét nay tap trung xay dwng phan mém
tw ddng hoa viéc tinh toan cac dac trieng muwa .

2. Xay dwng phan mém tinh toan cac dic trng
muwa
a. Co sé div liéu tinh todn

Str dung sb liéu mwa thoi doan (15, 30, 45',...)

=\ ai bdo mé t3 viéc xay dung mé hinh tinh toén céc dac trung mua trén dia ban thanh phé H6
Chi Minh, dénh gié dién bién mua trén khu vure nghién ctru. Tte d6 duwa ra duroc nhiing két luan
2/ dang dén vé dién bién ciing nhuw cac thoi ky xuét hign cta muwa dé co nhiing bién phap phong

trong cac ndm tlr 1952 dén 2001 cha tram Tan Son
Hoa va sb liéu mwa ngay tir ndm 1978 dén nam
2001 cua cac tram trong va lan can TPHCM

b. Cdc dic treng tinh todn: chwong trinh dwgc
thiét ké dé tinh todn cdc dic treng sau

1) Xéc dinh luvong mua didm thiét ké tmg véi chu ky
lap lai khac nhau

Pé nghién clru cac bién cb thiy van cuc doan,
ngwdi ta can chon ra mét day cac gia tri cwe han tw
cac tap sb lidu do dac cta bién dang xét.

Péi v&i phan bd gia tri cwre han loai | (EVI) ta c6
ham phan bd xac suét la:

F(x) = exp[—exp(~ %i‘n

Trong do: lwgng mura trung binh clia cac nam véi
moi thei doan mua: Ty:

—c<x <40 (1)

f—l y X ‘
ne @
Dé léch chuan:
1 & 2
S=—> (x,—X)
1 ;(\, X) (3)
_dfes @)
V4
u=x-0.5772a (5)

Tham s6 u la sb déng clia phan bb (diém tai d6
cO mat dd xac suét 16n nhét).
Néu dat

X —U (6)

y::
(24
-

T
L = —In[In(—— :
iz nf n(T—l)] (7)

Nguwoi phan bién: Pang Ngoc Tinh
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Trong do T: chu ky (ndm) iap lai .

Déi véi phan bd cwe han loai |, xT lién hé vei yT
béng pt (3) hay:

X, =U+ay, (7)

Trong phuong trinh (8): xt la lwong muwa diém
can xac dinh (rng v&i méi thei doan va chu ky 1ap lai
khac nhau. Dwa vao sd liéu mwa 1&n nhat dwoc
cung cap (rng véi mbi thdi doan qua cac nam ta lan
lwot tinh dwoc u, a théng qua phuong trinh (4) va
(5) va str dung ham phan bd xac suét F(x), ta xac
dinh dugc x1 thdng qua phuwong trinh (8).

¢. Quan hé cwéng dé mwa (I) — Thoi gian mua
(D) - Tan suét (F) dwong cong IDF.

Cuwéng 40 mua la lwgng muwa {rén mot don vi
thei gian (don vi la mm/h hay in/h). N6 c6 thé Ia
cwdng dd muwa tlre thoi hay cudng dé muwa trung
binh trong mét théi gian mwa. Trong tinh toén ngudi
ta thwong dung cwdng dé6 mua trung binh va dai
lwong nay duoc bidu thi béi:

i=L |
T, ©)
Trong do:

P 14 iwong mwa (do badng mm hodc in)

Td la théi gian mwa (thuong tinh bang giey)

Tan suét thwong duec bidu thj theo chu ky lap
lai, do & khodng thoi gian trung binh gitra cac bién
cb mua c6 dé I&n bang hoac vuot tri sé thiét ké.

* Xay dung cac duong cong IDF bang phan tich
tan suét

Str dung phan bé gia tri cwc han loai | hay phan
bd Gumbel. U'ng v&i mdi thoi gian muwa lwa chon, ta
théng ké ra cac lwgng mua lon nhat hang nam tir
chudi sb lidu mwa thyc do, sau d6 tién hanh phan
tich tn sudt trén chudi sb lidu nam.

Coéng thirc xac dinh lvgng mua da duoc thiét
lap:

Xt7a= X 10 T K7S7q (10)

V&i hé sb tan suat Ky

K1‘=—-@{0.5772+1n{1n( d H} (1)
T 7 -1

| Nehitnctu&Tamoddi

* Phwong trinh. ctia dwong cong IDF

Phuong trinh do Welzel (1982) dé nghi:
c

j = 12
Ty a2

Trong do: i 1a cwdng d6 muwa thiél ké (tinh béng
mm/h hay in/h)

T4 la th&i gian mwa hay théi doan (thwdng dugc
tinh bang phat)

e, f, ¢ la cac hé sé phu thudc vao dia diém va thoi
ky xuét hién lai.

M6t sé phuong trinh khac:

I.__ CTIH
T, +f | (13)
HOéC: ] = ——— 14
T+ f ”

d. Xdy dwng biéu d6 muwa thiét ké sitr dung
phwong phép biéu dé hinh tam gidc

Phwong phap biéu dé hinh tam giac Ia mét trong
nhi¥rng phwong phap thiét ké thiy van dwa trén viéc
phan tich cac tran mwa rao thuc do, ngudi ta cé thé
xac dinh dwoc phan bd theo thoi gian clia muwa trong
cac tran mua dién hinh.

Xét biéu @b hinh tam giac nhw trong hinh véi
chiéu dai day la Ty va chiéu cao 1a h. Téng luong
muwa trong duwong qua trinh la » = %7‘,,/: , (Tg: tho
gian muwa) do do:

b= .z_ﬂ (15)
d

t : t 51
he
= t
.lg: =2
- 7,

h
0 | Thoigiant

Hinh 1. Biéu dé qud trinh muwa thiét ké hinh tam
gidc
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Goi r 1a hé sé trudc dinh mwa. Do do r 13 ti sb
clia thoi gian xuét hién, dinh mua so véi tng thoi
gian muwa Ty: '

p=te (16)
T,

i

Tir do ta co thdi gian sau dinh mua tb la:

Tb=(1-r)Td (7)

e. Xay dwng biéu db qua trinh muwa thiét ké tir
quan hé IDF v te

1) Phuong phép khéi xen ké

Trong phuong phap khdi xen k&, nguwoi ta xay
dung dudng qua trinh mua thiét ké tir mot dwong
cong quan hé cuwdng dd - thoi gian muwa — tan suét
(ttrc dwong IDF). Bidu d6 qua trinh mwa thiét ké do
phwong phap nay tao ra dwoc dac trweng béi luong
mua xuét hién trong n khoang thoi gian A ké tiép
nhau trén téng thoi gian mua Ty = NAL

E 3500

20
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Thivigim (phit) -

Hinh 2. Biéu db qud trinh muwa thiét ké thoi ki I3p
lai 10 ndm, thoi gian mwa 180 phut tai tram Tan
Son Héa duoc xdy dwng bing phwong phip
khéi xen k.

2) Phuwrong phap cudng dé mua fire thoi

lwgng mua teng véi mot thoi gian muwa Td chung
quanh dinh mwa bang véi gié tri xac dinh bang
dwong cong hodc bang phuong trinh ciia dwdng
cong IDF. Diéu khac biét so v&i phwong phap khéi
xen ké la cuvong dd mua & day dwoc coi la bién dbi
mdt cach lién tuc trong sudt qua trinh muwa, thay vi
bién @i theo tirng thoi khoang xac dinh.

3) Hé s6 mua khong déu "

Hé sb mua khéng déu con duoc goi la hé sb
phan bd mua. Hé sb mua khong déu h(gy trén mot
khu vire ) dién tich S:

X
_Th(8)
h ¢

= (18)

max (§)

. Trong do: xy,s) 1a lwgng mua trung binh trén
dién tich.S (hay lwong mwa dign) (don vi la mm
hoac in). -

, ’x}nax( sy 12 luong mua Icm nhat tren dién tich S
(don vila mm hodc in). '
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Hinh 3. Biéu d6 biéu thi qua trinh mwa béng cdc
dwong . Sy

3. Cac (rng dung cta phan mém

Trén co s& Iy thuyét dwoc trinh bay, phan mém
da duoc xéy dwng nham tinh toan va mé phdng cac
déac trung clia mwa tai TPHCM, Trén nguyén tac
ph&n mém nay cé thé st dung cho bat ky noi nao
v&i diéu kién nguoi st dung phai cé bo diF ligu mua
tai khu vic nghién plru.

£t

Chi tiét trng man Hinh tinh toan va théng ké
dwoc mo ta dudi day: - .

Man hinh 1: mén hinh flash (hinh 1) - hién thang
tin m& man clia chwong trinh (nhiw tén mé hinh va
nam thirc hién).

Man hinh 2: man hinh chinh (hinh 2) - thé hién
céc chirc nang va cong viéc chinh ctia chwong trinh
gitip ngwdi ding co thé lua chon cac thao tac thuc
hién can thiét.
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Man hinh 3: man hinh phan bé mua ngay lén
nhat (hinh 3) - tinh toan lgng mwa ngay lén nhat
véi cée chu ky khac nhau, véi sb liéu nhap vao 1a
lwong mua ngay lon nhat cia cac ndm. Md hinh
xuét ra sb ligu tinh toan va db thi minh hoa.

Man hinh 4: man hinh tinh lwuong mua béng
phwong phap Gumbel (hinh 4) - tinh luvong muwa
bang phwong phap Gumbel ing véi mdi thoi doan
va chu ky khac nhau khi nguoi dung nhap vao mua
thevi doan cla cac nam. M6 hinh xuét ra sb liéu tinh
toan va dé thi minh hoa (rng véi méi thoi doan.

Man hinh 5: man hinh tinh cwdng G mwa bang
phwong phap Welzel (hinh 5) - tinh cweéng dé mwa
bang phwong phap Welzel ¢ng vai mbi chu ky va
thoi doan khac nhau khi ngu¢i dung nhap vao mua
thoii doan clia cac nam. Mé hinh xuét ra sb lidu tinh
toan va @6 thi dwdng cong IDF trng véi chu ky va
thoi doan da chon.

Man hinh 6: man hinh so sanh cwong dé mua
st dung 2 phuong phép khac nhau, sau khi nguoi
dung 44 tinh cudrng do bing phwong phap Welzel
(hinh 6) - so sanh cwong dé mwa khi tinh bang 2
cbng thive khac nhau, cong thire clia Welzel va cong
thirc rat gon. M6 hinh xuét ra bang sb liéu ca 2
phuong phap va db thi duéng cong IDF tuong (rng
trén cling hé truc toa dé va&i chu ky da chon dé thuan
loi cho viéc so sanh.

Man hinh 7: man hinh tinh hé s mwa khéng déu

st dung cdng thirc tinh hé s6 mwa khong déu (hinh

7) - tinh hé s mwa khong déu trén ving xac dinh, sé

lidu nhap vao la lwgng mua trong ciing mét thoi gian

clia cac tram.

Man hinh 8: man hinh tinh lugng dinh mwa st

dung phuwong phép biéu dd hinh tam giac (hinh 8) -
tinh lwong dinh mwa st dung phwong phap biéu db

hinh tam giac v&i chu ky va thoi doan da chon, sb
liéu nhap vao la mwa thdi doan cla cac ndm. Mo
hinh xuat ra bang sb liéu va biéu dd hinh tam giac
v&i chu ky, thoi doan va hé sb muwa trweére dinh nhw
da chon.

Man hinh 9: mar hinh tinh lwohg muwa st dung

it

phwong phap khéi xen ké (hinh 9) - tinh lrong mua
st dung phwong phap khéi xen k& ng voi chu ky
va thoi doan da chon, sb lidu nh'ég;;‘\‘/éo la mua thoi
doan clia cac ndm. Mb hinh xuét ra bang sb liéu va
biéu d@é khdi xen k& véi chu ky da chon.

Man hinh 10: man hinh tinh cwdng do mua s
dung phwong phap cudng d6 muwa tlec thdi (hinh
10) - tinh cwdng d6 mwa st dung phwong phap
cuwdng dé muwa tirc thdi iing voi éhu ky va théi doan
da chon va str dung hé sé mua trwéc dinhr =0, s
liéu nhap vao la muwa théi doan cla cac nam. Mé
hinh xuat ra bang s li¢u va biéu dé cuwdng 46 mua
tire thoi voi chu ky da chon.

Man hinh 11: man hinh théng k& lwong mua
trong ndm (hinh 11) - thwe hién cac chire ndng théng
ké va tinh toan lugng mwa trong nadm, bé sb lidu
nhap vao la lwgng mwa tieng ngay treng nam. Mo
hinh xuét ra bang théng ké va biéu dd lvong mua
cla cac thang trong nam. ‘

Man hinh 12: man hinh théng ké lvong muwa
ngay trong nam (hinh 12) - thwe hién chiec nang thé
hién bidu db lvong mua cac ngay trong nam tai mot
tram gquan tric, muc dich cho chung ta thay dwoc
nhirng ngay c6 lwgng mua Ién hon 40 mm.

Man hinh 13: man hinh thé hién ban db dang
lweng mua (hinh 13) - thuc hién cac ban d6 dang
lrgng mua trung binh cla cac thang va nam & khu
vuc thanh phd H& Chi Minh trong giai doan tir ndm
1978 dén nam 2007.

Hinh 1. Man hinh flash
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Hinh 6. MH so sdnh cwong dé mwa st dung 2 pp
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Hinh 3. Man hinh phan bé mwa ngay I6n nhét

s | TN cudNG DO MUA BANG PHUCGNG PHAP WELZEL

Nt

Hinh 5. MH tinh cwéng dé mwa bang
phwong phap Welzel
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Hinh 8. Man hinh tinh d6 sédu dinh muwa
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Hinh 10. MH tinh cd mwa sd pp cwong do
mura tire thoi
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Hinh 12. MH bd thé hién livong mwa cédc ngay
. . trong ndm
4. Ket luan va kién nghj
Bai bao da xay dwng phan mém tinh toan cac
dac treng mua:

- Tinh toan cac dac treng co ban vé phan bd
mua: Lirgng muwa trung binh, sb ngay co lwong mua
trung binh I&n hon 40mm. phan b lvong mwa ngay
I&n nhét ng véi cac chu ky khac nhau. thoi gian
xay ra va kéo dai cac trén mwa lén .

- Tinh todn quan hé cwéng dé mua - thdi gian
mua - tan suét.

" THONG KE LUONG MUA TRONG NAM 2007

BT ied
e 016 {yun

DR TIN]

Hinh 11. MH théng ké Iwgong muwa trong ném

- Phan b4 mua theo cudng dd.
- Bidu a6 muwa thiét ké .
- Hé sb mua khéng déu.

M6 hinh dwgc viét bing ngdn ngir VB.Net. V&i
giao dién don gidn, dep méat, mé hinh d3 trd nén
than thién voi ngudi siv dung. Véi chubi sb liéu
dugec quan tréc & cac tram do muwa, mé hinh da cho
ra nhirng con s tinh toan théng ké cu thé va nhitng
biéu d6 minh hoa cho két qua tinh dwoc gitip ngudi
ding c6 mét cach nhin nhanh chéng va chinh xac
hon vé mwa &-day. Tl d6 ho co thé dwa ra nhivng
phén tich, nhan xét va cac giai phap hop ly phuc vu
cho ¢cdng tac chdng ngap, cu thé 14 cong tac chéng
ngép. Bén canh d6, v&i viée (ring dung thém mot s
phin mém chuyén vé x& Iy anh sé nhw Mapinfo,
Surfer... t6i d& dwa ra mot sd ban dd vé phan bd
lbgng mwa gilp cho mo hinh ctia minh thdm da
dang va chi tiét hon.

V6i cac chire ndng lwu triv cac file div ligu dwéi
dang hinh anh, excel, word... M hinh d3 giGp ngudi
str dung c6 thé lwu lai dé s dung khi can thiét.
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