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Tém tat: Thong tin vé tan sudt va cuwong do muwea cwe han la vé cung quan trong trong viéc thiét ké
va qudn Iy cdc céng trinh xdy dwng. Théng tin ndy cé dwoc théng qua viéc phdn tich tan sudt mia
(PTTS). Théch thirc dat ra la hién nay c6 rat nhiéu ham phén phoi xdc sudt (HPPXS) khdc nhau
dwoc s dung rong rdi trong viéc PTTS nhung van chua cé sw nhat tri chung vé viéc nén sir dung
HPPXS nao. Do do, trong thuc 1é tinh toan, moét s6 HPPXS thong dung sé dwoc lya chon va so sanh
mike dg khdp dé chon ra ham thich hop nhat. Bai bdo ndy so sanh mike do khép cia 07 HPPXS phé
bién sir dung 50 liéu mira ngay cuc han tir 155 tram muwa toan Viét Nam. Két qud phan tich dua trén
cdc dang d6 thi va cdc chi tiéu thong ké cho thay ham phdn phoi chudn tong quat la HPPXS thich
hop nhdt cho viéc mé ta mira ngay cwc han o Viét Nam. Hai ham Pearson loqi III va gia tri cuc han

tong qudt ciing cho gid tri gan nhu tuwong dong

Tir khéa: ham phan phdi xac suat, duong tan suat, mua 1on nhat, phan tich tan suat.

1. GIOI THIEU

Viéc thiét ké, quan 1y va van hanh hé thong
cac cong trinh xay dung khac nhau nhu hé
théng thoat nudc d6 thi, hé théng hd chua va
dap dang, hé théng tiéu thoat nudc cho cay
trong, v.v. doi hoi cac thong tin xac suat vé tan
suat, thoi lugng va cudong do ctia mua cuc han.
Nhiing thong tin nay thuong c6 dugc thong qua
viéc phan tich tin sudt mwa (PTTS) (Chow,
1964). Pé tién hanh PTTS, truéc hét can trich
xuét dit liéu mua cuc han (MCH) tir chudi di
liu do mua day du (WMO, 2009). Thong
thuong chudi gia tri 10n nhat nam, c6 dugc bang
cach trich xuat cac gia tri mua 16n nhat hang
nam, dugc st dung rong rdi trong thuc té. Mot
phuong phap khac sir dung chudi gia tri vuot
ngudng, co dugc bang cach trich xuét tit ca cac
gia tri vuot trén mot ngudng nhét dinh. Phuong
phép thu hai it dugc wa chugng hon do nhiing
bat cap trong viéc lya chon gia tri ngudng trich
xuit (WMO, 2009). Sau khi da trich xudt chudi
MCH, budc tiép theo 1a lya chon mot ham phan
phéi xac suat (HPPXS) thich hop c6 kha ning
mo ta tot chudi MCH thuc do. Pay 1a mot budc
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quan trong va cling la mét trong nhitng thach
thire 16n nhit. Viée luya chon HPPXS khong phu
hop c6 thé dan dén cudong d6 mua thiét ké thién
16n hodc thién bé so v&i thue do. Thuc té co rat
nhiéu cac HPPXS khéac nhau duge dé xuét cho
viéc PTTS cac bién cuc tri thiy vin (Chow,
1964; Stedinger et al., 1993; WMO, 2009). Tuy
nhién, cho dén nay van chua c6 mot sy nhat tri
chung vé viéc nén su dung HPPXS nao. Viéc
lya chon mot HPPXS thich hop, do d6, thuong
phu thudc vao cac dac trung cua chudi dit liéu
thuc do tai cac tram. Trong thuc té, mot sb
HPPXS thong dung s€ dugc lua chon va so sanh
muc do khop (MPK) chudi dix liéu thuc do dé
chon ra HPPXS thich hgp nhat (ARR, 2015;
Nguyen et al., 2002; Wilks, 1993).

Trong bai bao nay, 07 HPPXS hién dang duoc
sir dung rong rdi ¢ rat nhidu quéc gia khac nhau
trén thé gidi (WMO, 2009) s& duogc khao sat,
phan tich va so sanh dé chon ra HPPXS tt nhat
str dung dé miéu ta va PTTS ciia chudi mua 1
ngdy max & Viét Nam. Cac HPPXS nay bao
g0m: ham gié tri cyc han tong quat (GEV), ham
logistic tong quat (GLO), ham phan phéi chuan
tong quat (GNO), ham pareto tong quat (GPA),
ham gié tri cyc han loai I Gumbel (GUM), ham
Log-Pearson (LP3) va ham Pearson loai III (PE3)
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dugc trinh bay trong phan 2. Co sé dit liéu 1a 155
tram quan tric mua 10n trai khip toan qudc. Két
qua khao sat, phan tich va so sanh cac HPPXS
dua trén viéc st dung cac dang dd thi va céc tiéu
chi thong ké khac nhau dugc trinh bay trong
phan 3. Phan 4 trinh bay tom luoc lai cac két qua
dat duoc va dua ra két luan.

2. PHUONG PHAP NGHIEN CUU

2.1. Cac HPPXS thwdng diung trong phan
tich tan suat thiy vin

Rét nhiéu HPPXS khéc nhau tir hai dén nim
tham sb da duoc dé xut cho viéc PTTS cac bién
thiy van cyc tri nhu ham GEV, GUM, GLO,
GNO, GPA, LP3 va PE3, ham gamma tong quat,
ham Béta-Kappa va Béta-Pareto, ham Kappa,
ham Hyphen, ham Wakeby (Chow, 1964;
Hosking va Wallis, 1997; Stedinger et al., 1993;
Wilks, 1993; WMO, 2009). Mot vai truong hop
didc biét ciia cac phan bd nay ciing duoc ding
rong rdi nhu phan phdi chuan hay chuan-log hai
tham s, ham mii, ham logistics. Cac HPPXS nay
thuong dugce quy vao ho cac ham phan phdi nhu
ho phan phdi chuan, ho phan phdi cyc tri, ho
Gamma, ho Béta, ho Pareto, ho Hyphen, va
nhiéu ho khic (Bobée va Ashkar, 1991; WMO,
2009). Thong thuong, cac HPPXS voi nhiéu
tham s6 (b6n hay nim tham sb) thuong c6 MPK
t6t hon so v6i cac phan phdi it tham s6 (hai hay
ba tham s6). Tuy nhién cac phan phdi nhiéu tham
sO thuong it duoc sir dung hon do c6 nhiéu bt
cap. Trude hét, viéc ude tinh tham sd trd nén kho
khian hon va khéi lugng tinh toan ciing nhiéu
hon. Ngoai ra, viéc ¢6 qua nhiéu tham sé mic du
gitip md ta dit lidu tot hon nhung mat tréi ciia nd
1a 1am cho cac ham phan phdi tr& nén qua clng
nhéc va c6 thé dan dén su kém chinh xéac khi sir
dung dé ngoai suy cac cuc tri co tan sudt vuot
thdp so voi cac phan phdi it tham bién. Viéc
ngoai suy cc cyc tri tuong ing voi cac tan suat
thiét ké 1a mot trong nhing yéu ciu quan trong
trong thuc hanh do chiéu dai cac mau dit liéu do
thuong ngin hon nhiéu so voi chiéu dai tinh toan
can thiét. Do do, trong thuc té st dung, cac
HPPXS v6i hai hodc ba tham bién thuong dugc
ua chudng hon (ARR, 2015; Nguyen, et al 2002;
Wilks, 1993).

Nghién ctru nay do do chi tap trung phan tich

va so sanh MDPK cua cac HPPXS hai va ba tham
s6 dugc sit dung phd bién trong PTTS (ARR,
2015; Nguyen et al., 2002; Wilks, 1993) va co
kha niang ap dung vao PTTS mua 16n nhét ¢ Viét
Nam, bao gém ham GNO, PE3 va LP3, GEV,
GUM, GLO va GPA. Trong sd cac HPPXS vira
dé cap, chi c6 ham phan phdi GUM chia 02
tham s va ddy ciing 1 mot trudng hop dic biét
ciia ham GEV khi tham sb hinh dang & = 0. Céac
ham con lai déu la ham 03 tham sé.

2.2. Phwong phap wéc tinh tham s6 ciia
cac HPPXS

C6 nhiéu cach thirc wdc tinh tham sb khac
nhau gdm phwong phdp moment, phuong phap
kha niang 16n nhét, phuong phap moment trong
s6 xéac suat va phuong phap L-moment (Chow,
1964; Hosking va Wallis, 1997; Stedinger, et
al., 1993). Cac phuong phap nay khac nhau &
trong s6 ma mdi phuong phidp gan cho cac
phan tir trong toan chudi dir liéu, trong s6 16n
hon ¢6 thé gan cho céac cuc tri & gan phan dudi
hay phin giita cia ham mat do xic suat.
Phuong phap kha ning 16n nhat cho phép wdc
tinh tham s6 gan nhu t6i wu cho mot vai
HPPXS. Tuy nhién phuong phap nay doi hoi
khéi luong tinh toan 16n do phai dung phuong
phap giai ldp dé tim nghiém, dong thodi no ciing
rat nhay khi st dung cic phuong phap s dé
tim nghiém. Phuong phap L-moment 1a sy két
hop tuyén tinh cac trong sd khac nhau cia
phuong phap moment trong s xac suat va cho
két qua gan nhu khong sai léch. Phuong phap
L-moment cho két qua 6n dinh hon nhiéu so
v6i phuong phap moment khi c6 su ton tai ciia
cac gia tri ngoai lai — la cac gia tri cuc 16n hay
cuc nho, va 16n hon hay nhé hon nhiéu 1an so
voi cac gia tri con lai trong chudi dir licu.
Trong nhidu trudng hop, phuong phap L-
moment cho két qua udc tinh tham sé hitu hiéu
hon nhiéu so v&i phuong phap kha ning 16n
nhat (Hosking va Wallis, 1997; Stedinger et al.,
1993). Do do6 bai bao nay sur dung phuong phap
L-moment dé udc tinh tham sé cho tat ca cac
HPPXS duogc chon dé khao sat va so sanh
(Hosking va Wallis, 1997).

2.3. Cac tiéu chi danh gia mirc do khép
cia mét HPPXS
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Pé danh gia MPK ciia cac HPPXS mot cach
t6t nhat, ca phuong phap so sanh truc quan do
thi va phuong phdp so sanh dung céc ti€u chi
thng ké duoc ap dung. V& phan d6 thi: (i) d6
thi ham phéan bd lity tich (dd thi CDF, xem hinh
1) va (ii) d0 thi diém vi phan (d6 thi Q-Q, xem
hinh 2) duoc su dung. bé xay dung hai dd thi
nay, trude hét can chon cong thirc tinh tan suat
kinh nghiém Iliy tich. C6 rat nhidu cong thirc
khac nhau, tuy nhién, cong thitc ciia Cunnane
(1978) cho két qua diém phan vi gan nhu khong
sai léch cho rat nhiéu cac HPPXS khac nhau
(Helsel va Hirsch, 2002). Do d6 bai bao nay st
dung cong thirc Cunnane — xem cong thuce [1].

Ca hai d6 thi CDF va Q-Q déu rat hitu dung
trong vi€c quan sat va so sanh li¢u sb liéu thuc
do c6 thuoc HPPXS dugc gia thiét hay khong.
Dé quan sat MDK ctia mot HPPXS thi ¢6 thé sir
dung dd thi CDF hay d6 thi Q-Q. Tuy nhién, dé
so sanh MPK giita cac HPPXS khac nhau thi d6
thi Q-Q cho cai nhin 16 rang hon (so sanh hinh 1
va hinh 2).
i—04
Pin — T a3 (1

Trong d6: p; 1a tan suat Iy tich kinh nghiém
ctia phan tir thir i trong mau s6 liéu thuc do ¢o
chiéu dai n dugc sip xép theo thir tu tir gia tri
nho nhét dén 16n nhat.
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Hinh 1. D6 thi CDF ciia sé liéu thuc do (cac diém vong trom) va tinh toan
(dwong nét dut) cria 07 HPPXS tinh cho tram muwa Pa Nang
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Hinh 2. o6 thi 0-0 cua 56 lidu thue do va tinh todn (cac diém 6 vuong) cua tram mua Pa chng. Mot
cach Iy twong (tinh todn trung voi thuc do), cdc diém 6 vuong sé nam trén dwong thang cé do doc 1:1
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Mic du ca hai dd thi CDF va Q-Q déu la
cong cu dic luc, trong nhiéu truong hop, su
khac nhau trong két qua tinh toan giita céac
HPPXS 1a rat nho va viéc so sanh truc quan trd
nén kho khin. Vi du hinh 2 thé hién dd thi Q-Q
cho tram mua Pa Ning. C6 thé dé dang nhan
thiy phan phdi GUM c6 MPK kém hon nhiéu
so v6i cac ham con lai, tuy nhién rit kho dé
nhén xét va so sanh cac ham con lai. Do d6 can
thiét sir dung thém cac chi tiéu thong ké khéc
nhau dé so sanh su khac biét. C6 rat nhiéu cac
chi tidu théng ké dé danh gia xem liéu rang mot
chudi s6 liéu thuc do c6 thudc vé mot HPPXS
dugc gia thiét hay khong (WMO, 2009), nhu chi
tiéu Chi-binh phuong (3°), ti s6 hop 18, phén tich
Kolmogorov - Smirnov, phan tich Anderson-
Darling, va rit nhidu cac chi tiéu khac nhu sai
sO trung binh binh phuong, sai sé tuyét doi,
v.v... Dé thuan tién cho viéc tinh toan, bai bao
nay sir dung bén chi tiéu thong ké thuong hay
duoc st dung rong rai dé so sanh MPK
(Nguyen et al., 2002), bao gém (1) cin bac hai
ciia sai s6 tuyét d6i binh phuong trung binh
(root mean square error, RMSE), (2) can bac hai
ctia sai s6 tuong dbi binh phwong trung binh
(root mean squre relative error, RRMSE), (3) sai
) tuyét ddi 16n nhat (maximum absolute error,
MAE), va (4) hé s tuong quan tinh toan-thuc
do (correlation coefficient, CC).
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Trong do6 *i va Vila céc gia tri thuc do; la cac
gia ti tinh toan tir HPPXS gia thiét; i=1, 2, ... n
v6i n 12 chiéu dai miu; m 14 s6 tham sb cua mdi
HPPXS; ¥ va ¥ 1a gia trj trung binh cta chudi s6
liéu thuc do va s6 ligu tinh toan.

Dé so sanh MPK cuia cac HPPXS khéac nhau

bl
(9]
~

sau khi di tinh toan xong céc chi tiéu thong ke,
mot so d6 xép hang duoc sir dung dé xép hang
MDK cua cac HPPXS. Tht hang dugc gan cho
mdi HPPXS tuong tng véi mdi chi tiéu thong
ké. Mot HPPXS bat ki cho két qua RMSE,
RRMSE va MAE thap nhat hay CC cao nhat s&
co tht hang 1. Trong truong hop hai HPPXS
bat ki cho két qua giéng nhau, thi hang trung
binh dugc st dung. Vi du hang 1.5 dugc su
dung cho hai HPPXS bat ki cung xép thu 1.
Sau khi di xép hang cac HPPXS theo céac chi
tiéu khac nhau, thir hang tong cong tuong ung
v6i mdi HPPXS va mdi chi tidu thong ké s&
dugc tinh toan va so sanh dé chon ra HPPXS
¢4 MDK t6t nhat.

3. AP DUNG CHO DU LIEU MUA CUC
HAN O VIET NAM

3.1. Co s6 dir licu

Téng cong 155 tram mua dugc khao sat
nham cung cdp cai nhin tong quat vé viéc chon
HPPXS thich hop nhat cho viéc PTTS mua 1
ngdy max ¢ Viét Nam. Cac tram quan tric mua
nay duogc chon dua trén chit lugng cua tram do,
chiéu dai quan tric, va kha nang dai dién cho su
phan b6 mua theo khong gian tai cac ving khac
nhau. Cu thé, hon 3/4 sb tram nghién ciu co
thoi gian quan tric trén 30 nam, va 1/4 con lai
¢6 thoi gian quan tric tdi thiéu 26 nam, duy nhat
01 tram Ly Son c6 thoi gian quan tric 22 nam.
SO liéu cua tit ca cac tram dugc cap nhat dén
nam 2006 va thoi gian do dac nam trong khoang
tir ndm 1975-2006. Cac tram do mua ndy nim
trai rong trén toan qudc, tir Bic vao Nam va tir
Tay sang Pong. Vi tri va sy phan bd cua cac
tram duoc thé hién & hinh 3A.

Céc dic trung thong ké ctia 155 mau dir lidu
mua 1 ngady max dugc trinh bay trong hinh 3B.
Pdi véi mdi mau, cac dic trung gia tri 16n nhat
(max), gia tri trung binh (mean), gia tri nho nhat
(min) va d6 léch chudn (std) dwoc tinh toan.
Gié tri théng ké cua tit ca 155 miu véi 4 dic
trung max, mean, min va std dugc téng hop lai
dudi dang 04 biéu d6 hop chuan (Helsel va
Hirsch, 2002) trong hinh 3B. Dbi vi mdi biéu
d6 hop, chidu rong ciia hop 1a khoang cach giita
cac tir vi phan vi (interquartile range, IQR) —
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chinh 1a sy khac biét giita diém phan vi 25%
(Q1) va 75% (Q3). buong gach bén trong than
mdi hop thé hién gia tri trung vi (median value),
hay diém phan vi 50% (Q2). Phan rau
(whiskers) phia bén phai va phia bén trai cua
mdi hop kéo dai dén diém dir liéu 16n nhéat va
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nho nhét trong pham vi 1.5%IQR tinh tir canh
phai va canh trai twong tmg ctia mdi hop. Cac
gi4 tri nam ngoai pham vi hay chiéu dai rau cta
moi hop chinh 14 cac gid tri ngoai lai va duoc
thé hién bang dau “+”.
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Hinh 3. (A) Vi tri va phdn bé cia 155 tram mua nghién civu va (B) Biéu do hép chuan
cdc ddc trung thong ké cua 155 mau mwa 1 ngay max nghién ciru

3.2. Két qua

Mot trong nhing cach thitc dé chon so bo
HPPXS dai dién cho tit ca cac tai liéu mua 1
ngdy max 1a st dung biéu d6 ti s6 L-momen.
Biéu d6 nay thé hién mdi quan hé giita hé s6
thién 1éch Tz (L-skewness) va hé s6 do6 nhon
chuan =« (L-kurtosis) tinh theo phuong phéap L-
moment. Trén biéu d6 nay mdi phan phdi voi ba
tham s6 nhu GEV, GLO, GNO (hay LN3), GPA
dugc thé hién bing mot dudng cong duy nhit.
Puong cong nay thé hién su thay ddi cua tham
sO hinh dang (shape parameter). Cac phan bd
hai tham s6 dugc biéu dién bﬁng diém. Vi du:
GUM dugc thé hién bang diém mau do (G) trén
dudng cong GEV. Biéu d6 ti sé6 L-moment cua
155 tram mua nghién ctru duoc thé hién trén
hinh 4. Sy phan tan ciia tat ca cac diém trén biéu
dd xung quanh cac HPPXS khac nhau chi ra
rang khong c6 mot HPPXS nao c6 thé thoa min
t6t tt ca cac chudi mua 1 ngdy max tir tat ca cac
tram. Trong truong hop nhu thé nay, néu gia tri
trung binh cua hé sb thién léch Tz va hé s do
nhon chuan Ta tinh theo phuong phép L-moment
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clia tat ca cac tram nam gan voi phan phdi nio
nhit thi phan phdi d6 s& dugc chon 1a HPPXS
dai dién cho tat ca cac chudi dir liéu. Mic du
phuong phap nay kha chi quan nhung n6 ciing
cho mot danh gia so bd vé HPPXS dai dién.
Biéu dd ti s6 L-moment ctia 155 tram mua khao
sat cho thiy gia tri trung binh Tz va Ta clia tit ca
céc tram nam gan véi 2 phan bd GNO va GEV.
Pé chon ra HPPXS dai dién tr 07 HPPXS
duoc khao sat thong qua viéc so sanh MDK,
nhu di trinh bay & muyc 2, trude hét dd thi Q-Q
duge s dung dé danh gia bang truc quan (xem
hinh 2). Két qua quan sét cho thdy phan phia trai
va phan giita ciia chudi dir liu déu dwoc mod
phong kha chinh xac boi tat ca cac HPPXS noi
chung, riéng phan dudi bén phai déu co thé bi
wéc lugng cao, udc luong thap, hay twong dbi
gin voi gia tri thuc do boi tat ca cac HPPXS.
Béng thoi dua trén viéc phan tich dd thi Q-Q
giita cac HPPXS, c¢6 thé dé dang nhan thay kha
ning mo phong ctia ham GUM cho két qua kém
hon cac ham khac. Piéu nay hoan toan c6 thé 1y
giai do ham GUM chi ¢6 02 tham sd. Viéc thiéu
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tham s6 hinh dang 1am cho kha ning miéu ta
chudi dit liéu cia GUM kém hon so vé&i cac ham
03 tham sb. Tuy nhién rat kho dé két luan su
khac biét gitta cac HPPXS con lai, cling nhu
mttc d0 uvu viét cia mdi ham. Do dd, cac chi
tiéu danh gia dugc trinh bay trong muc 2.3 duoc
sir dung cing voi so do xép hang dé co thé so
sanh két qua MDMT giita cac HPPXS t6t hon.

L-moment ratio diagram

05

L-kurtosis, 7

.—0.1 0 0.1 Q.2 0.3 0.4 0.5
L-skewness, 7,

Hinh 4. Biéu do ti s6 L-moment Ta ~Ta ciia cdc
tram muea (cdc diém mau xanh). Gid tri trung binh
T2 va Ta ki hiéu bang “+”. Cdc diém dic biét trén
cdc dwong cong phdn phdi thé hién cdc phdn phoi
02 tham sé L= phdn phéi Logistics, G = phdn phoi

Gumbel (cuc tri logi 1), N = phan phéi chudn,

E = phdn phéi ham mii, U = phén phoi déu

Két qua so sanh va xép hang MPK dya trén
tiéu chi RMSE cua tat ca 07 HPPXS cua tat ca
cac tram dugc trinh bay trong hinh 5 nhu mot
minh ching. Cé thé d& dang nhan thiy tir két
quéa rang khong c6 mot HPPXS nao co thé cho
két qua MPK dua trén tiéu chi RMSE luén tot
nhat hay luén vuot trdi hon cac HPPXS con lai
cho tt ca cic mau nghién ctru. Bét cir ham nao
ciing c6 thé cho két qua t6t nhat, trung binh hay
kém nhat tiy thudc vao dic trung ciia cic mau
dir liéu mua 1 ngay max dugc thé hién thong
qua biéu d6 hop chuan dit theo phuong ngang
nam phia bén trai cua tiéu chi RMSE trén hinh
5. Két qua twong tu ciing dugc quan sat thay khi
su dung cac ti€u chi danh gia khac nhu RRMSE,
MAE va CC: khong c6 mdt HPPXS nao 1a hoan
hao nhét cho tit ca cac mau dit liéu. Tuy nhién
dua trén két qua quan sat tr phan dong cac tram,
hay duya trén két qua tong xép hang tir tong ti s6

clia tAt ca cc tram, va qua cac tiéu chi danh gia
khac nhau ciing nhu mirc d6 6n dinh qua céac
chiéu dai mau khac nhau, c6 thé dé dang nhan
thdy rang ba phan phéi GUM, GLO va GPA cho
két qua kém nhét (xem hinh 6). LP3 néu chi xét
don thuan chi tiéu RRMSE thi n6 cho két qua
t6t nhat nhung néu dua trén danh gia toan dién
tor ca 04 ti€u chi thi LP3 chi ding ¢ mic do
trung binh. Ddi voi ba phan bd con lai, c6 thé
thay rang GNO ludn cho két qua tét hon GEV
va PE3 & tit ca céc chi tiéu, ngoai trur chi tiéu
MAE, ¢ tiéu chi nay phan bé PE3 cho két qua
t6t hon. GEV va PE3 gan nhu twong dong, GEV
c6 thé tot hon PE3 & tiéu chi nay nhung lai thua
PE3 ¢ tiéu chi khac (xem hinh 6). Tuy nhién,
mot didu can luu ¥ 1a sy khac biét tuyét di giita
céc gia tri thuc (khong phai diém xép hang) tinh
theo cac phan phéi GNO, PE3 va GEV cho mdi
tram cho ca 04 tiéu chi 1a rat nho. Do d6, vé co
ban ca ba phan b6 GNO, PE3 va GEV déu co
thé duge st dung, nhung GNO c6 thé dugc xem
nhu 14 HPPXS thich hop nhit cho viéc PTTS
mua 1 ngady max ¢ Viét Nam.

4. KET LUAN

Bai bao nay trinh bay mot cach co hé thong
cach thic dé chon ra HPPXS thich hop nhat
nham st dung cho viéc PTTS mua 1 ngdy max.
Trong d6, 07 HPPXS dugc sir dung phd bién &
cac nude trén thé gigi khi PTTS céc bién thuy
van cuc tri dugc khao sat, bao gém: ham gia tri
cuc han tong quat (GEV), logistic tong quat
(GLO), ham phén phdi chudn tong quat (GNO),
ham pareto tong quat (GPA), ham gia tri cuc
han loai I Gumbel (GUM), Log-Pearson (LP3)
va Pearson loai III (PE3). Két qua tinh toan va
phén tich dua trén céc ti€u chi danh gia khac
nhau bao gdm st dung dd thi Q-Q va cac chi
tiéu théng ké RMSE, RRMSE, MAE va CC cho
thdy rang khong c6 mot HPPXS nao ludn c6 thé
thoa maén tét tit ca cac mau dir liéu tir 155 tram
do mua o khép Viét Nam. Tuy nhién, xét mot
cach tong thé, ham GNO cho két qua t6t nhat va
6n dinh nhat. Do d6, GNO c6 thé xem la
HPPXS thich hop nhat cho viéc mo ta mua 1
ngay max ¢ Viét Nam. Hai ham PE3 va GEV
cling cho gia tri gin nhu twong dong vdi GNO
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va cling co thé dugc st dung cho viéc PTTS mua 1 ngay max ¢ Viét Nam.
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Hinh 5. Két quad xép hang cic HPPXS tai mdi tram va tong cong dira trén tiéu chi RMSE

(A) Hang
o GEV |[|4075 403 412 | o 1
X cLo |[|sss 565.5 556 | Bao | 8 2
tg_ GNO [|357 384 390 | § 3
& cpPA | [451 5375 408 | £ 4
€ cum [631 6615 616 | l655 | = 5
E Lp3 477 318 (520 ] las9 | 3 6
T pe3 [|se45 406.5 354 | | |B89.5 " 7
(B) _ Hang
o GEV ||5385 535.5 | [496.3 o 1
X cLo |[|77s 743 740 | 705 | 2 2
% GNO (469 508 521 § 3
& GPA | |624 7215 'E’ 4
S cum |84t 878 28 | B7s | 8 5
E Lp3 ||605 414ls 679 S 6
£ PE3 | |4895 539.5 523 ] " 7
RMSE RRMSE MAE cc

Téng diém xép hang va thr hang theo cac chi tiéu thong ké

Hinh 6. Két qua tong diém va tong hang ciia cdc HPPXS diea trén cdc tiéu chi RMSE, RRMSE,
MAE va CC cho (A) tram quan trdc toi thiéu 30 nam va (B) tat cd tram quan trdc
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Abstract:
ON SELECTION OF A PARENT PROBABILITY DISTRIBUTION FOR DESCRIBING
THE DISTRIBUTION OF DAILY ANNUAL MAXIMUM RAINFALL SERIES
IN VIETNAM

Information on the probability of extreme rainfall occurrence and amount is of critical importance
for the design and management of various hydraulic structures. This information is commonly
obtained using the rainfall frequency analysis (RFA) method — a statistical approach where an
appropriate statistical model is selected based on the best fit to the observed data. The common
issue is that many statistical models are available, however, there is no general agreement as to
which model should be used. Therefore, in practice, a number of popular models are selected and
compared for their goodness-of-fit degrees. This paper assesses the performance of 07 statistical
models in fitting the daily annual maximum rainfall series (AMS) from a network of 155 rain-
gauges in Vietnam. Results based on various numerical and graphical goodness-of-fit criteria have
indicated that no distribution can serve as the best distribution for all stations. However, overall,
the Generalized Normal (GNO) were the best models and could be recommended as the most
suitable model for describing the distribution of daily AMS in Vietnam. The Pearson Type Il (PE3)
and the Generalized Extreme Values (GEV) distributions provided almost identical results to the
GNO distribution and can also be used for RFA.

Keywords: probability distribution, rainfall, annual maximum, frequency analysis.
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