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TGM TAT

Bai vigt dé cap dén viec so sanh va lya chon phéan phdi ly thuyst dé
xay dyng duing cong mdi quan hé IDF (cuing dd - thei doan - tan
suft) trong tinh toan hé thdng tigu thoat nuac cho TP Ha Nai.
Chrong trinh Thiy van qudc t& (International Hydrological
Program, IHP) khu vuc chau A - Thai Binh Duong thugc Co quan
thuang truc UNESCO ca tru sér & Jakarta, nam 2005 da khuy&n nghi
céc nudc thanh vién, trong da ca Viet Nam x@y dung céc hé thing
duang cong IDF dé thic ddy phat trién bén viing co st ha tang da
duge xuat ban vao nam 2008. Theo da, Viet Nam nén sir dung phan
phdi Person Il va Log-Person |l dé xay dung duing cong IDF. Tuy
nhién, cho dén nay van chua ca nhigu nghién ciu vé viéc so sanh,
lra chon phan phdi ly thuyét. Bai bao tap trung vao viéc tinh toan
viec sir dung phan phdi Person Il va Log-Person |l d& xay dung
duang cong IDF cho TP Ha Nai. Qua da. so sanh, phan tich va dua ra
khuy&n nghi v& viéc sir dung phan phdi Iy thuygt cho khu vure Ha Nai.
Tir khod: Cuing da mua; IDF; phan phdi xac sudt; thang ke khi tugng;
phan phdi thic nghiém.

ABSTRACT

The article addresses the comparison and selection of theoretical
distributions to build the IDF (intensity - duration - frequency)
relationship curve in calculating the drainage system for Hanoi city.
The International Hydrological Program (IHP) for the Asia-Pacific
region of the UNESCO Permanent Agency headquartered in Jakarta,
in 2003 recommended that member countries, including Vietnam,
build IDF curve systems to promote sustainable infrastructure
development were published in 2008. Accordingly, Vietnam should
use Person lll and Log-Person Il distributions to construct [DF
curves. However, up to now there have not been many studies on
the comparison and selection of theoretical distributions. The
article focuses on calculating the use of Person Il and Log-Person
Il distributions to build the IDF curve for Hanoi city. Thereby,
compare, analyze and make recommendations on the use of
theoretical distribution for Hanoi area.

Keyword: Rainfall intensity; IDF; probability distribution;
meteorological statistics; empirical distribution.

1.ME PAU

Trong nghién ctu khi tugng thuy van, cac phuong phap théng
ké thuéng duac ap dung. Cac phuong phap khao sat, phan tich s6
liéu dua trén cac dac trung théng ké cho phép chi ra nhimng thuoc
tinh clia cac dac trung yéu t6 khi tugng, khi hdu cén c vao nhimng
tap s6 lieu cu thé cé dugc tir quan tréc thuc té. Tuy nhién, do dung
lugng mau trong nghién ctu khi tugng thudng khéng qua 16n,
trong nhiéu trudng hgp nhiing két qua nhan dugc c6 thé phan anh
khéng chinh xac ban chat ctia qua trinh khi tugng dugc xem xét. D€
khac phuc tinh trang d6, bén canh viéc nghién ctu dya trén di liéu
mau, ching ta sé st dung cac phan phéi ly thuyét va tién hanh xap
xi s6 liéu thuc nghiém bai nhiing phan phéi ly thuyét phu hgp. Viéc
st dung cac phan phdi ly thuyét dé xap xi s6 liéu thuc nghiém thuc

82| XAYDUNG 09.2023 | ISSN 2734-9888

chat la ly tudng hoa dir liéu, coi két qua thuc nghiém la két qua cda
mot s6 cong thiic toan hoc lién quan dén cac dai lugng ngau nhién.
Mac du trong nhiéu trudng hgp su biéu dién nay c6 do chinh xéac
cao, nhung vé ca ban ching chi cho chiing ta cac gia tri gan ding
50 Vi s6 liéu thuc nghiém. Viéc xap xi s6 liéu thuc nghiém bai cac
phén phdi ly thuyét mang lai nhiéu uu diém (xem [1, 2, 6].

- Trong nhiéu trudng hgp, ching ta phai lap dilap lai nhiing tinh
toan théng ké cac dic trung mau cho mot dia diém hodc mét ving
khong gian nhat dinh. Qua trinh tinh todn d6 thudng kha céng
kénh, phtic tap va kho tranh khoi nhing sai sét. Néu cé mot phan
phai ly thuyét phi hgp véi s6 liéu thi thay cho viéc phai khao sat day
du ta chi can mot vai tham s6 cia phan phoi nay. Diéu nay khién cho
viéc tinh toan tré nén don gian han va tiét kiém thai gian.
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- Phan phai ly thuyét cho phép ndi suy sé liéu bi mat (hoac
khéng c6 sé liéu), tir do lap day cac khoang tréng so liéu. Diéu nay
rat phu hgp trong nghién ctu khi tugng thuy van do trong nhiéu
trudng hop, s6 liéu cia mét ndm nao dé bi mat.

- Do han ché cta dung lugng mau, déc biét s6 liéu khi tugng
thuy van thudng c6 dung lugng nhd, sé liéu thuc nghiém chi phan
anh dugc sy bién déi chia dac trung yéu té trong pham vi bién ddi
cUa tap mau. Viéc st dung phan phoi ly thuyét cho phép ching ta
uéc lugng xac suat cho nhiing su kién ndm ngoai pham vi clia tap
mau, dac biét 1a udc lugng xac suat xay ra cac tinh huéng cuc doan.

Théng thudng, sau khi xay dung ham phan phéi thuc nghiém,
ta can nghién ctu, danh gia, xem xét, lya chon phan phai ly thuyét
sao cho né phu hgp nhat véi phan phéi thuc nghiém.

Chuong trinh Thay van quéc té (International Hydrological
Program, IHP) khu vuc chau A - Thai Binh Ducng thudc Co quan
thudng truc UNESCO c6 tru sG & Jakarta, nam 2005 da khuyén nghj
cac nudc thanh vién, trong d6 cé Viét Nam xay dung céc hé thong
dudng cong IDF dé thuc ddy phat trién bén viing co s& ha tang da
dugc xuat ban vao nam 2008 (xem [4]). Trong d06, thai doan do mua,
mot s6 quy trinh phan tich tan suat da dugc dé xuat va mot s6 cong
thuc tinh IDF dugc st dung trong cac nudc thanh vién da dugc
nghién ctru dua vao sé liéu tai mét s6 tram quan trac mua do cac
nudc thanh vién cung cap. Thai doan do mua lua chon dé tinh toan
phé bién trong cac nudc & khu vuc 1a 15 thai doan, bao gém: 5p,
10p, 15p, 30p, 45p, 60p, 90p, 120p, 150p, 180p, 360p, 720p va
1440p. Theo d6, cac ham phan b6 tan suat duoc khuyén nghi st
dung dé tinh tan suat la: Pearson Ill (Trung Quéc, Han Qudc, Viét
Nam), Log-Pearson-Ill (Indonexia, Han Quéc, Viét Nam), Gumbel
(EV1, Australia, New Zealand, Japan, Phillipin, Malaixia). Cac cong
thuc tinh cudng d6 mua - thoi doan - tan suit dugc st dung phé
bién trong khu vuc nhu Talbot, Bernard, Kimijima, Wenzel, Sherman.

Nhu thé, Chuong trinh Thay van qudc té (International
Hydrological Program, IHP) khu vuc chau A - Thai Binh Duang da
khuyén nghi nén st dung phan phdi Pearson Ill va Log-Person Ill dé
xay dung dudng cong IDF. D6i v6i khu vuc Ha Noi, theo tim hiéu ctia
chung t6i, chua c6 so sanh gitia hai phan phéi trén. Bai bdo nay cla
chiing t6i nhdm so sanh théng qua mét vi du minh hoa viéc st dung
hai phan phéi dé tinh toan cudng dé mua trong thdi doan 20 phut
VGi s6 do tai tram Lang (Ha Noi).

2. MOT SO KIEN THUC CO SO VE LY THUYET XAC SUAT VA
THONG KE TOAN HOC

2.1 Ham mat dé xac suat va ham phan phéi tich luy

Trong toan hoc, ham mdt dé xdc sudt (tiéng Anh la Probability
density function hay PDF) dung dé biéu dién mét phan bé xac
suat theo tich phan. Mot cach truc quan, ham mat dé xac suat co thé
dugc coi la phién ban dugc lam min cia mét biéu dé tan s6: néu ai
dd lién ti€p do dac bang thuc nghiém cac gia tri cila mét bién ngau
nhién lién tuc va tao mot biéu doé tan s6 mé ta tan suat tuong déi
clia cdc mién bién thién clia két qua, thi biéu dé tan s6 dé sé trong
gidéng véi mat dd xac suat ca bién ngau nhién do (gia st rang bién
dugc l1dy mau da thudng xuyén va cac mién bién thién clia két qua
la dd nho).

Trongly thuyét xac suat,ham phdn phéi tich Iy (tiéng
Anh: Cumulative distribution function hay viét tat CDF) mo ta day du
phan phdoi xac suat ctia mét bién ngau nhién gia tri thuc X. V6i méi
s6 thuc x, ham phan phéi tich lay dugc dinh nghia nhu sau F(x) =
P(X <x)

trong d6 vé€ phai bi€u diénxac sudtma dai lugng ngau
nhién X 1dy gia tri nhd hon hay bingx. Do d6, P(a <X < b) =
F(b) — F(a).

Theo quy uédc, chlt F hoa dugc dung cho ham phan phai tich
ldy, con chifthudng dugc dung choham mat d6 xac
suat va ham khéi xac suat. Luu y rang trong dinh nghia trén, dau
"nhé hon hay bang" ('<") c6 thé dugc thay bang ddu "nhd hon"
('<"). Diéu nay khéng lam thay déi gia tri ctia F(x) ddi véi cac dai
lugng ngdu nhién lién tuc.

Khi dai lugng ngau nhién X c6 ham mat d6 xac suat f (x) thi ham
phan phéi tich luy F (x) dugc xac dinh F(x) = [~ f(t)dt.

2.2 Mét sé dac trung quan trong ctia dai lugng ngau nhién

Gid tri ky vong (expected value), hodc trung binh (mean) ciia moét
bién ngdu nhién 1a trung binh cé trong s cla tat ca cac gia tri cu
thé cla bién do, hay la dugc tinh bang t8ng cac tich gilra xac suat
xay ra cGa méi gia tri c6 thé cla bién véi gia tri do. Gia tri ky vong
nay dugc chiing minh xap xi gia tri trung binh thuc nghiém khi s6
lugng dugc quan sat du Idn. Luu y rang ban than gia tri d6 c6 thé
khéng dugc mong dgi theo nghia thong thudng; n6 cé thé it ¢ kha
nang xay ra hodc khong thé xay ra.

Khi dai lugng ngau nhién lién tuc X c6 ham mat dé xac suat f(x)
thikyvongcliaX lap = E(X) = [* x. f(x)dx.

Phuong sai (variance) ciia mét dai lugng ngau nhién la mot do
do su phan tan thong ké cta dai lugng d6, né ham y cac gia tri cla
dai lugng d6 thuong & céch gid tri ky vong bao xa. Khi dai lugng
ngau nhién X c6 ham mat dé xac suat f(x) thi phuong sai ctia X la
Var(X) = fj;o x2 f(x)dx — (E(X))2 .

Do léch chuan, hay do léch tiéu chudn (tiéng Anh: standard
deviation) la mot dai lugng ngau nhién dung dé do muc dé phan tan
cla cla cac gia tri. C6 thé tinh ra d6 léch chudn bang céach Idy can
bac hai ctia phuong sai, tic la o = \/Var (X).

D6 xién (skewness) la mot dai lugng do ludng muc d6 bat doi
xtng ctia phan phdi xac suat cia mot bién ngau nhién. N6 con tén
goi nlia la hé s6 bdt d6i xung. DE tinh ra gia tri d6 xién, chung ta st

dung céng thic:y = ”—2 3 d6 o la dé lech chudn va u; la moment

g

trung tdm bac 3 cla X, tuc la u; = f_t: x3f(x)dx.

2.3 Tan sudt va tan suét lay tich

Tdn s6 1a s6 1an xuat hién mot gid tri nao do trén téng s6 lan thir
nghiém hay quan sat. Tdn sudt la ty s6 gifa s6 lan xuat hién moét gia
tri ndo d6 trén téng s 1an thi nghiém. Trong khi tugng thay van,
tan sudt |a ty s6 gilta s6 1an xudt hién mét tri s6 nao dé so vai téng
s lan quan trac. Tdn sudt luy tich la ty s6 gilia tdng s6 lan xudt hién
mot tri s6 I6n hon hodc badng mot tri s6 nao dé so véi téng s6 lan
tht nghiém. Tan suat Iy tich dugc tinh bang cach cong dén cac tan
suat tirtrén xuéng cho dén vi tri tuong Ung vdi biéu hién ma ta dang
mudn tinh tan sudt luy tich. Trong khi tugng thay van, khi nghién
clru i tri s6 x, ngudi ta thudng quan sat c6 bao nhiéu lan gia tri cta
dai lugng dugc nghién ciu I6n hon hay bang x. Do d6, ngudi ta
thudng quan tam dén tan suat luy tich % nghia la trong n ndm quan
trac ¢ m lan xuat hién tri s6 I6n hon hodc bang mét tri sé ma ta
dang xét.

2.4 Cac tham s6 thdng ké thuéng st dung trong nghién cuu
khi tuong thuy van

S6 trung binh x |a gia tri trung binh s6 hoc cta chudi s6 liéu. S6
trung binh la mét trong nhing s6 dac trung co ban va quan trong
nhat cla chudi sé liéu. Khi s6 1an quan sat da 1dn, s6 trung binh c6
xu hudng tién sat dén ky vong toan hoc ctia dai lugng ngau nhién
dugc quan tam. Tuy nhién, s6 trung binh lai bi anh huéng béi cac
gid tri cuc doan (gia tri “qud I6n” hodc “qud bé” mot cach dac biét),
nhat Ia khi chudi s6 liéu ngan. Do chubi sé liéu trong khi tugng thuy
van thudng khong qua dai nén sé trung binh c6 nguy co anh hudng
rat manh bdi s6 liéu mang tinh cuc doan.
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Phuong sai mau 1a trung binh clia binh phuong d6 léch cua céc

n —7)2
gid tri xung quanh gia trj trung binh s? = L (D)

n

D6 léch méu (Tiéng Anh: standard deviation) la mét dai lugng
théng ké mé ta dung dé do miic @6 phan tan ciia mét tap di liéu da
dugc lap thanh bang tan s6. Do léch mau la can bac hai cda trung
binh cda binh phuong d6 Iéch cla cac gia tri xung quanh gia tri
trung binh s = w
DO thién léch (con goi la dé xién, hé s6 bdt ddi xuing, Tiéng Anh:
Ivn . —5)3
skewness coefficient) C; = "Z’“S# 1a s6 dung dé do do6 bat déi
xutng cla chudi s6 liéu. Néu dai lugng ngau nhién cé phan phéi doi
xtng thi C; = 0. Néu C, > 0 thi mat d6 phan bé c6 dang dudi léch
phai, con néu C; < 0 thi mat d6 phan bo c6 dang duéi léch trai. .

Céc cong thuc tinh s, C; dugc tinh todn phia trén chi phu hgp
vGi mau ¢6 dung lugng n I6n. Déi véi hién tugng thuy van, do
thudng c6 chudi s6 liéu khong dai, ngudi ta dé nghi diéu chinh bang
cach thay sé hang n bang cac sé hang n — 1 (d6i véis) van — 2 (d6i
vGi tham s6 Cy), tuc la
I g S = 2

n—-1 ' s3

2.5 Khoang thoi gian lap lai nhu dinh nghia & bén duéi

Khodng thdi gian Idp lai T (Ti€ng Anh: return period), la khodng
thai gian hién tugng cé thé xuét hién trd lai sau khi da xuat hién.
Trong khi tugng thuy van, khodng thai gian lap lai T thudng dugc
tinh dua trén xac suat vugt qua (TNTA: exceedence probability), ky
hiéu la P theo cong thic T = %. Chuing ta tinh xac suat vugt qua
(Tiéng Anh: exceedence probability), ky hiéu la P theo cong thiic
P= ﬁ trong d06 k 1a s6 tha ty cda s6 liéu (dugc sap xEp theo thi
tu gidam dan) va n la s6 phan ti trong chudi s6 liéu. Do cac thanh
phan ké can ctia chudi s6 liéu thudng cach nhau 1 nam nén don vi
do clia T 1a nam. Can chu y rang gia tri ctia T dugc xét trén phuang
dién théng ké nén khong thé hiéu rang cd trong T ndm thi hién
tugng xay ra 1 lan.

2.6 Phan tich tan suat

Khi cudng do6 ctia mét su kién thay khi hau khac biét dang ké so
véi muc trung binh hoac pham vi cudng d6 théng thudng, thi céc
su kién nhu vay dugc goi la cac su kién cuc doan. Céi nay c6 thé dién
ra trong mét ngay hodac moét khoadng thoi gian, vi du: béo I6n, la
quét, han han. Cac loai sy kién khi hau cuc doan nay anh hudng dén
hé thdng muic d6 I6n. Phan tich tan suat dugc thuc hién dé xac dinh
tan suat xay ra (hodc xac suat xay ra) cla cac su kién cuc doan nhu
vay.

Phan tich tan sé thudng dé cap dén phan tich tan s6 ¢ dinh
gia dinh dir liéu phai ¢6 dinh. Hau hét cac chic ndng phan phéi
tan s6 trong thay khi hau cac nghién ciu c6 thé dugc thé hién
dugi dang phuong trinh sau, dugc goi la téng quat phuong trinh
phan tich tan s6, dugc cho béi x; = X + K7.s trong d6 x; la gia
tri dai lugng quan sat tuong Ung véi thai gian lap lai T nam; x la
gia tri trung binh cla dai lugng ngdu nhién; s la d6 léch chuén
clia dai lugng ngdu nhién.

2.7 Dudng tan suat kinh nghiém

Pudng tan suat kinh nghiém la dusng cong biéu thi quan hé
gilta tan suat P vdi gid tri x; tuong Ung, trong dé

P=PX = x).

V6i méi s6 lieu x; tr mau (chudi s6 liéu thuy van) xac dinh dugc
tuong Ung la P. Chdm quan hé P ~ x; tao thanh mét bang diém c6
xu thé mot dudng cong clia ham phan bé tan suat. Vé mot duong
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cong tron di qua trung tam cac diém kinh nghiém, ta goi duding dé
la dudng tan suat kinh nghiém. D€ xay dung dudng tan suat trudc
hét can phai lap bang tinh tan suat, sau d6 chdm céc diém quan hé
gilta P va x; 1én gidy, tur d6 xac dinh dudng tan suat kinh nghiém.
Céch lam dugc tién hanh theo trinh tu nhu sau:

- Buéc 1: Sap xé€p chudi s6 liéu theo thir tu tir 16n dén nho va
danh sé thi tu kém theo.

- Budc 2: Tinh tan sudt P theo cong thiic ctia Weibull va Kritsky-
Menken: P = - x 100%.

Trong dé m la s6 thi ty cla x; (da sap xép ti I6n dén nho) con
n la s6 phan t ctia chudi sé liéu théng ké.

- Buéc 3: Chdm cac diém quan hé P~x; (goi la diém kinh
nghiém) Ién gidy tan suat.

- Budc 4: Vé dudng cong di qua cac diém kinh nghiém, dé chinh
la dudng tan suat kinh nghiém (xem Hinh 1 phia dudi).

3.TGNG QUAN VE CUGNG PO MUA TiNH TOAN

3.1 Khai niém vé cudng dé mua

Trong thiét ké thoat nudc mua, mot trong nhiing yéu t6 dau tién
la can phai xac dinh dugc cudng d6 mua g cta khu vuc thiét ké.
Théng thudng ngudi ta s dung mét tran mua rao thiét ké hoac bién
c8 trong d6 cé xét tGi quan hé gilra cudng d6 mua, thai gian mua va
tan suat.

Cudng d6 mua la chiéu cao I6p nudc mua trén mot don vi thoi
gian. N6 c6 thé la cudng dé mua tic thoi hodc cudng 6 mua trung
binh trong mot thdi gian mua. Trong tinh toan, ta thudng dung
cudng dé mua trung binh, cudng d6 mua duoc biéu thi béi: i = %
trong d6: i - cudng d6 mua con dugc goi la cudng d6 mua theo I6p
nudc; h - d6 sau mua, do bang mm; t - thdi gian mua, thudng tinh
bang gid.

Cudng d6 mua theo thé tich dugc tinh theo cudng dé mua theo
I6p nudc q = 166,7 = i; trong d6: q - Cudng dd6 mua theo thé tich,
I/s.ha; 166,7 la hé s6 chuyén déi; i - Cudng d6 mua theo 16p nudc,
mm/phut.

3.2. Quan hé cudng dé mua - théi gian - tan suat (IDF)

Khi thiét k& hé théng thoat nudc mua, trudc hét can xac dinh
lugng mua dung trong tinh todn. Thong thudng moét tran mua rao
thiét ké dugc sir dung trong dé co6 xét téi quan hé cudng do6 mua,
thdi gian va tan suat hay thai ky 1ap lai, goi tat Ia quan hé IDF. Théng
thudng quan hé IDF dugc biéu thi dusi dang d6 thi, trong dé thdi
gian mua dugc dat trén truc hoanh, cudng d6 mua trén truc tung va
mot ho dudng cong IDF, méi dudng tuong Ung vai mét chu ky lap
lai. Khi c6 du cac sé liéu vé mua, cac dudng cong IDF 6 thé dugc
xay dung béng phan tich tan sut. Ung véi méi thai doan mua lua
chon, lugng mua I6n nhat nam dugc théng ké tu tap s6 liéu mua
thuc do, sau d6 tién hanh phan tich tan suat déi vé6i chudi s6 liéu
nam.

4.ViDU LUA CHON PHAN BO XAC SUAT

4.1. S8 liéu do mua 30 phiit tai tram Lang

@ day, chiing t6i minh hoa viéc lua chon xay dung dudng cong
IDF t&r s6 liéu do mua tai Tram Lang, Téng cuc khi tugng Thuy van,
Ha Noi bang cach st dung cac phan phéi Person-lll, Log-Person-lll
va so sanh.

Dugi day la s6 lieu do mua 30 phat tai Tram Lang (Ha Noi) tur
1961 dén 2021 (xem Béang 1). D& dua ra bo sb liéu nay, trong méi
nam, tram Lang tién hanh do chiéu cao cta I6p nudc mua trong cac
th&i doan 30 phut. Ti d6, chon ra chiéu cao cla I6p nuéc mua l6n
nhat trong thai gian 30 phudt cia mét nam.
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Bdng 1. 56 liéu do mua tai tram Ldng (1961-2021) thoi doan 30 phat
Luong Luong

Luong Luong

Nam mua Ngay Nam mua Ngay Nam mua Ngay Nam mua Ngay
1961 48.0 30-Vil 1977 52.6 15-VII 1993 514 22-VI 2009 50.7 20-Vil
1962  39.9 9-v 1978 445 17V 1994 672 7-VII 2010 58.7 13-ViI
1963 47.0 2-VI 1979 353 16-1X 1995 30.6 9-IX 2011 39.8 2-VII
1964 535 1-VI 1980 48.0 18-X 1996 22.8 23-Vil 2012 38.6 22-VIl
1965 37.1 12-VI 1981 36.9 6-1X 1997 56.6 9-V 2013 49.6 16-Vll
1966 441 3-vi 1982 46.5 20-VIl 1998 534 9-VI 2014 36.2 7-VI
1967 540 9-VII 1983 488 21-VI 1999 649 15-VI 2015 56.9 26-VIIl
1968 56.8 6-VI 1984 56.4 18-IX 2000 40.0 8-Vl 2016 453 18-Vl
1969 40.5 8-VI 1985 425 27-VIl 2001 57.8 22-VIl 2017 45.0 13-X
1970 384 30-VII 1986 62.6 18-VI 2002 56.3 7-VI 2018 46.9 12-V
1971 47.2 16-IX 1987 36.9 25-IX 2003 55.4 24-V 2019 46.7 29-lvV
1972 385 22-VIll 1988 29.9 6-VIll 2004 36.8 17-VIIl 2020 45.1 24-|
1973 67.7 27-IvV 1989 34.5 11-Vi 2005 81.9 3-V 2021 515 11-V
1974  46.1 4-VII 1990 337 20-VII 2006 813 20-XI

1975 444 15-VI 1991 49.2 7V 2007  56.2 26-VIl

1976 523 30-VI 1992 19.2 10-V 2008 65.8 15-Vil

Trudc hét ching ta xay dung dudng tan suat kinh nghiém. Bau
tién chung ta x€p day s6 liéu trén theo thu tu gidm dan va chuyén
vé lugng mua trong 1 gid. Sau d6, st dung cong thiic ctia Weibull
va Kritsky-Menken: P = % trong d6 m la s6 thi tu clia s6 liéu van
la s6 phan tar ditliéu (& day n = 61). Tir do ching ta vé dugc tan suat
kinh nghiém (Hinh 1).

Hinh 1. Duong tan sudt kinh nghiém
4.2. St dung phan phdi Person il
Dai lugng ngau nhién X c6 phan phdi Person Il néu ham mat dé
xac suat la
B
fx) = o)

vGi I'(a) la ham Gamma cla bién s6 a

I'(a) zf t* e tqdt.
0

a
(x _ xo)a—le—ﬁ(x—xo)

Tacod
4 C,.Cy\ _ B
== ()i =t -a

St dung phan phéi Person lll, ching ta tinh dugc trung binh
céng cta cot R 1a avg(R) = 95.816. Tu do, thiét lap dugc cac cot
2 3 2
(R - avg(R)) ,(R - avg(R)) ,(R - avg(R)) + (R -

avg(R))3 (xem Bang 5 phan Phu luc)

a

Tu d6 ta tinh dugc phuong sai cila mau sé lieu s =
n - A 2
ZEa(Ri —av8(R)) _ 573 716 va dé lech mdu s = 23.952.

n-1
, . , A i _ ny, (R - an(Ri))3 _
Qua do, chung ta tinh dugc dé xién C; = —eDans =
0.432.

S dung bang hé s6 tan suat va hé sé bat doi xting (Bang gia tri
K7 tuang ting véi d6 l1éch C, va thai gian 1ap lai T néam chia phan phdoi
Pearson lll (dugc dua ra b&i Haan ndm 1977) dé tim cac gia tri k cho
cac thai gian lap lai 2, 5, 10, 25, 50, 100 va 200 nam.

Vi hé s6 bat xting C; = 0.432 nam gitta hai hé s6 C; = 0.4 va
C, = 0.5 trong bang nén ching ta cé thé xdp xi tuyén tinh gida hai
s6 dé c6 dugc gid tri k phi hop.

Vi 0.432 = 0.68 X 0.4 + 0.32 X 0.5 nén chung ta c6 k(T,Cs =
0.432) = 0.68 X k(T,Cs = 0.4) + 0.32 X k(T,Cs = 0.5).

Chung ta tinh dugc gid tri k Ung véi cac thai gian [dp lai T va hé
s6 bat d6ixing C; = 0.432. T d6 chung ta tinh dugc gia tri R tuong
ung cac thdi gian ldp lai T theo céng thuc R(T) = avg(R) +
k(T,Cs = 0.432) X s.

Bdng 2. Gid tri k(T,C, = 0.432) vaR

|§Toh|:; ?r:::‘) C,=04| C,=05 | c,=0.432 | R

2 0066 | -0.083 -0.07144 94.1

5 0816 0.808 0.81344 1153
10 1317 1323 131892 127.4
25 188 191 1.8896 141.1
50 2261 2311 2277 150.4
100 2615 2,686 263772 159.0
200 2.949 3.041 2.97844 1672
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4.3. St dung phan phdi Log-Person I

Pai lugng ngdu nhién Y c6 phan phéi Log-Person Il néu dai
lugng ngau nhién Y = log X tuan theo phan phai Person lIl.

S dung phan phéi Log-Person llI, tinh log clia lugng mua quy
déi va trung binh mau cla log nay la avg(log R) = 1.967. Tu d6
ching ta thiét lap cac cot (log R — avg(log R))Z, (logR —
avg(log R))3,v:}1 (log R — avg(log R))2 + (logR -
avg(log R))3 (xem Bang 6 phan Phu luc).

Tu d6 ta tinh dugc phuong sai cila mau sé liéu log hoa

2
$2 = Y, (log R; — avg(logR;))
- n-—1
va do léech maus = 0,114.
Bén canh d6, chung ta tinh dugc do xién

n. 2% (log R; — avg(log Rl-))3 0676
n—-1DMn-2).s3 e

St dung bang hé sé tan suat va hé sé bat doi xting (Bang gia tri
K7 tuang tng vaéi do l1éch C, va thai gian 1ap lai T néam ctia phan phdi
Pearson Ill d€ tim cac gia tri k cho cac thai gian lap lai 2, 5, 10, 25, 50,
100 va 200 nam.

Vi hé s6 bat xtiing C; = — 0.676 nam gitia hai hé s6 C; = —0.7
va C; = —0.6 trong bang nén chung ta cé thé xdp xi tuyén tinh gida
hai s6 dé cé duoc gid tri k phui hop.

Vi —0.676 = 0.76 X (—0.7) + 0.24 x (—0.6) nén ching ta c6
k(T, C; = —0.676) = 0.76 x k(T, C; = —0.7)

+0.24 X k(T, C; = —0.6).

Chung ta tinh dugc gia tri k Ung véi cac thai gian lap lai T va hé

s6 bat déi xting C; = —0.676. T d6 ching ta tinh dugc gia tri R

=0,013

Cs =

tuong Ung cac thoi gian ldp lai T theo céng thuc
log R(T) = avg(logR ) + k(T,Cs = —0.676) X s.
Bdng 3. Gid tri k(T,C; = —0.676) vaR
Thoi logR | R
ia‘: la Cs Cs Cs >
gian @p | _"_97 | =-0.6 | =-0.676
lai (ném)
2 0.116 0.099 -0.07144 1.980 | 95.5
5 0.857 0.857 0.81344 2.065 | 116.2
10 1.183 1.2 1.31892 2.103 | 126.7
25 1.488 1.528 1.8896 2.138 | 1375
50 1.663 1.72 2.277 2.159 | 1441
100 1.806 1.88 2.63772 2.175 | 149.8
200 1.926 2.016 2.97844 2.190 | 154.7
4.4.50 sanh

Bdng 4. Cudng d6 mua tinh theo hai phdn phéi Log-Person Il va
Person il

Thaoi gian lap lai Cuong do mua R (mm/hr)
(nam) Log-Personl il Person Il

2 95.5 94.1

5 116.2 1153

10 126.7 127.4

25 137.5 141.1

50 144.1 150.4

100 149.8 159.0

200 154.7 167.2
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Chung ta vé hai phan phéi cing dudng tan suat kinh nghiém
trén cung biéu dé.

Hinh 2. Dudng tan sudt kinh nghiém va s6 liéu tinh qua hai phan phai.

Tuy nhién, chung ta c6 thé thdy rang phan xac suat I6n hon 0.5
khéng cé trong dudng Person lll va Log-Person lll. Ly do thai gian
I3p lai it nhat dugc tinh 13 T=2 ndm. D& nhin rd han tinh phu hop cla
hai phan phoi véi dudng tan suat kinh nghiém ching ta chi quan
sat phan biéu d6 Uing véi xac suat tir 0.5 trd xudng.

Hinh 3. Dutng tan sudt kinh nghiém va s6 liéu tinh qua hai phan phdi véi xac sudt
khong qué 0.5.

Hinh anh trén cho ching ta thay hai phan phgi Person Ill va
Log-Person Il déu phan anh tuong déi sat dudng tan suat kinh
nghiém. V&i khodng thdai gian 13p lai T (chu ly [&p lai tran mua
tinh toan) tr 10 ndm trd xudng thi gia tri cudng dé mua tinh theo
hai phan phéi tuong d6i sat nhau. Khi thoi gian ldp lai cang dai
thi gia tri ctia cudng d6 mua khi tinh theo phan phai Pearson Il
I6n hon. Bén canh d6, phan phdi Perrson lll phan anh sat hon
dudng tan suat kinh nghiém.

5.KET LUAN

Bai bao trinh bay co s& ly thuyét lua chon phan phdi dé tinh
toan xay dung dudng cong IDF cho khu vyc Ha N6i. Théng qua
mot vi du minh hoa viéc st dung hai phan phéi Person Il va Log-
Person Ill d€ tinh toan cudng dd mua gidi han trong thai doan
30 phut véi s6 do tai tram Lang (Ha No6i), bai bao so sanh viéc st
dung hai phan phdgi néi trén dé tinh toan cudng d6 mua gidi han.
Chuing ta thay hai phan phéi Person Il va Log-Person Il déu phan
anh tuong déi sat dudng tan suat kinh nghiém. Tuy nhién, phan
phdi Perrson lll phan anh sat hon dudng tan sudt kinh nghiém.
Chung ta c6 thé st dung quy trinh tinh toédn nay cho cac thai
doan khac. Tu d6 c6 thé xdy dung dudng cong IDF ciing nhu
céng thic tinh cudng d6 mua gidi han cho khu vuc Ha Néi. Diéu
nay la cd s& cho viéc tinh toan thiét ké hé théng thoat nudc mua
cho cac khu dé thi & Ha Noéi.
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PHU LUC
Bdng 5. Tinh todn theo phdn phéi Person il

STT | Nam | Lugng mua (mm) R (R — avg(R))’ (R — avg(R))’ (R — avg(®)’ + (R — avgR))’
1 2005 81.9 163.8 4621.771 314204.645 318826.416
2 2006 81.3 162.6 4460.050 297858.231 302318.282
3 1973 67.7 1354 1566.862 62022.045 63588.907
4 1994 67.2 134.4 1488.695 57439.210 58927.905
5 2008 65.8 131.6 1280.466 45819.709 47100.176
6 1999 64.9 129.8 1154.886 39247.175 40402.060
7 1986 62.6 125.2 863.396 25369.698 26233.095
8 2010 58.7 117.4 465.852 10054.768 10520.620
9 2001 57.8 115.6 391.391 7743.127 8134.518
10 2015 56.9 113.8 323.410 5816.080 6139.490
11 1968 56.8 113.6 316.257 5624.184 5940.441
12 1997 56.6 113.2 302.190 5253.148 5555.338
13 1984 56.4 112.8 288.443 4898.801 5187.243
14 2002 56.3 112.6 281.689 4727.765 5009.454
15 2007 56.2 1124 275.016 4560.757 4835.773
16 2003 55.4 110.8 224.508 3363.947 3588.455
17 1967 54.0 108 148.440 1808.538 1956.978
18 1964 53.5 107 125.073 1398.768 1523.841
19 1998 534 106.8 120.640 1325.058 1445.698
20 1977 52.6 105.2 88.052 826.246 914.298
21 1976 52.3 104.6 77.152 677.671 754.822
22 2021 51.5 103 51.604 370.704 422.308
23 1993 51.4 102.8 48.771 340.596 389.367
24 2009 50.7 101.4 31.177 174.078 205.255
25 2013 49.6 99.2 11.449 38.738 50.187
26 1991 49.2 98.4 6.675 17.246 23.921
27 1983 48.8 97.6 3.181 5.674 8.855
28 1961 48.0 96 0.034 0.006 0.040
29 1980 48.0 96 0.034 0.006 0.040
30 1971 47.2 94.4 2.006 -2.842 -0.835
31 1963 47.0 94 3.299 -5.993 -2.694
32 2018 46.9 93.8 4.066 -8.198 -4.132
33 2019 46.7 93.4 5.839 -14.109 -8.270
34 1982 46.5 93 7.932 -22.340 -14.408
35 1974 46.1 92.2 13.078 -47.296 -34.218
36 2016 45.3 90.6 27.211 -141.942 -114.731
37 2020 45.1 90.2 31.544 -177.163 -145.619
38 2017 45.0 90 33.830 -196.771 -162.941
39 1978 44.5 89 46.463 -316.712 -270.248
40 1975 44.4 88.8 49.230 -345.415 -296.186
41 1966 44.1 88.2 58.009 -441.823 -383.813
42 1985 42.5 85 116.994 -1265.457 -1148.463
43 1969 40.5 81 219.526 -3252.576 -3033.051
44 2000 40.0 80 250.158 -3956.602 -3706.444
45 1962 39.9 79.8 256.525 -4108.603 -3852.078
46 2011 39.8 79.6 262.971 -4264.448 -4001.477
47 2012 38.6 77.2 346.570 -6451.885 -6105.315
48 1972 38.5 77 354.057 -6662.069 -6308.013
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49 1970 | 384 76.8 361.623 -6876.769 -6515.146
50 1965 | 37.1 74.2 467.268 -10100.659 -9633.391
51 1981 | 36.9 738 484.722 -10671.821 -10187.099
52 1987 | 36.9 73.8 484.722 -10671.821 -10187.099
53 2004 | 36.8 736 493,568 -10965.304 -10471.736
54 | 2014 | 36.2 724 548327 -12839.852 -12291.525
55 1979 | 353 70.6 635.866 -16034.260 -15398.393
56 1989 | 345 69 719.119 -19284.177 -18565.058
57 1990 | 33.7 67.4 807.491 -22945.994 -22138.502
58 1995 | 30.6 61.2 1198.295 -41480.641 -40282.346
59 1988 | 29.9 59.8 1297.181 -46719.767 -45422.586
60 1996 | 22.8 456 2521.686 -126629.985 -124108.299
61 1992 | 19.2 384 3296.642 -189281.308 -185984.665
Bdng 6. Tinh todn theo phédn phéi Log-Person Il
STT Nam Luong mua R logR (log R-avg(log (logR-avg(log | (logR-avg(logR))A2 + (logR -
(mm) R))A2 R))A3 avg(log R))A3
1 2005 | 81.9 163.8 2214 0.061 0.015 0.076
2 12006 |813 162.6 2211 0.059 0.014 0.074
3 1973 | 67.7 1354 2,132 0.027 0.004 0.031
4 11994 | 672 134.4 2128 0.026 0.004 0.030
5 | 2008 |658 131.6 2.119 0.023 0.003 0.027
6 |1999 | 649 129.8 2.113 0.021 0.003 0.024
7 1986 | 62.6 125.2 2.098 0.017 0.002 0.019
8 12010 |587 117.4 2.070 0.010 0.001 0.012
9 | 2001 |578 115.6 2.063 0.009 0.001 0.010
10 | 2015 | 569 113.8 2.056 0.008 0.001 0.009
1 | 1968 | 56.8 113.6 2.055 0.008 0.001 0.008
12 | 1997 | 56.6 113.2 2.054 0.007 0.001 0.008
13 | 1984 | 564 112.8 2.052 0.007 0.001 0.008
14 | 2002 | 56.3 112.6 2.052 0.007 0.001 0.008
15 | 2007 | 56.2 112.4 2.051 0.007 0.001 0.008
16 | 2003 | 554 110.8 2.045 0.006 0.000 0.006
17 | 1967 | 54.0 108 2.033 0.004 0.000 0.005
18 | 1964 | 535 107 2.029 0.004 0.000 0.004
19 | 1998 | 534 106.8 2.029 0.004 0.000 0.004
20 | 1977 | 526 105.2 2.022 0.003 0.000 0.003
21 | 1976 | 523 104.6 2.020 0.003 0.000 0.003
22 | 2021 | 515 103 2.013 0.002 0.000 0.002
23 11993 | 514 102.8 2.012 0.002 0.000 0.002
24 | 2009 | 507 101.4 2.006 0.001 0.000 0.002
25 | 2013 | 496 99.2 1.997 0.001 0.000 0.001
26 | 1991 | 492 98.4 1.993 0.001 0.000 0.001
27 | 1983 | 488 97.6 1.989 0.000 0.000 0.000
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28 11961 | 480 9% 1.982 0.000 0.000 0.000
29 | 1980 | 48.0 9% 1.982 0.000 0.000 0.000
30 | 1971 | 472 94.4 1975 0.000 0.000 0.000
31 11963 | 470 9 1973 0.000 0.000 0.000
32 | 2018 | 469 9338 1.972 0.000 0.000 0.000
33 | 2019 | 467 934 1.970 0.000 0.000 0.000
34 11982 | 465 93 1.968 0.000 0.000 0.000
35 | 1974 | 461 922 1.965 0.000 0.000 0.000
36 | 2016 | 453 90.6 1.957 0.000 0.000 0.000
37 12020 | 451 90.2 1.955 0.000 0.000 0.000
38 12017 | 450 90 1.954 0.000 0.000 0.000
39 | 1978 | 445 89 1.949 0.000 0.000 0.000
40 | 1975 | 444 88.8 1.948 0.000 0.000 0.000
41 11966 | 44.1 88.2 1.945 0.000 0.000 0.000
42 11985 | 425 85 1.929 0.001 0.000 0.001
43 | 1969 | 405 81 1.908 0.003 0.000 0.003
44 | 2000 | 40.0 80 1.903 0.004 0.000 0.004
45 11962 | 399 79.8 1.902 0.004 0.000 0.004
46 | 2011 | 39.8 79.6 1.901 0.004 0.000 0.004
47 12012 | 386 77.2 1.888 0.006 -0.001 0.006
48 | 1972 | 385 77 1.886 0.007 -0.001 0.006
49 | 1970 | 384 76.8 1.885 0.007 -0.001 0.006
50 | 1965 | 37. 74.2 1.870 0.009 -0.001 0.009
51 11981 | 369 73.8 1.868 0.010 -0.001 0.009
52 11987 | 369 73.8 1.868 0.010 -0.001 0.009
53 | 2004 | 368 736 1.867 0.010 -0.001 0.009
54 | 2014 | 362 724 1.860 0.012 -0.001 0.010
55 11979 | 353 70.6 1.849 0.014 -0.002 0.012
56 | 1989 | 345 69 1.839 0.017 -0.002 0.014
57 11990 | 337 67.4 1.829 0.019 -0.003 0.017
58 11995 | 306 61.2 1.787 0.033 -0.006 0.027
59 11988 | 299 59.8 1.777 0.036 -0.007 0.029
60 | 1996 | 228 456 1.659 0.095 -0.029 0.066
61 11992 | 192 384 1.584 0.147 -0.056 0.091
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