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Tém tit: Puong quan hé cuong do - thoi khodng - tan sudt miea tai tram (pIDF) ¢6 vai tro quan trong
trong cdc bai todn vé thiét ké tiéu thodt nude, tinh todn i va ngdp lut, thuy van va tai nguyén nude...
Tuy nhién, mang luéi cac tram do mwa thoi doan ngdn thuong thwa thét ciing nhie nhiéu tram méi do
trong thoi gian ngdn dan dén viéc xdy dung pIDF gdp nhiéu khé khéin. Ngodi ra, dwong cong pIDF ¢6
thé khong dai dién cho khi hdu cua khu vic xung quanh no, hodac co thé cho ra cdc gia tri noi suy tai
cde vi tri quan tam khdc ¢é sai s6 1om va khéng nhat quén theo khéng gia. Nghién civu nay do dé dé xuat
xdy dung dwong cong quan hé cuong do mua - thoi khoang tan sudt mea theo ving vmg dung phu’dng
phdp phan tich tan sudt viing L-moment. Viing mua dong nhat IX (tir Van Ly - Hai Hau - Nam Dinh dén
Ha Tinh theo Quy pham Thuy lgi C6-77) dwoc lwa chon d@é nghién civu thir nghiém. Két qua cho thdy
viing mua IX véi 8 tram do miea duge xem xét déu dong nhat theo ca hai chi s6 khong twong hop va chi
s6 khong dong nhat. Ham phdn b Logistic tong qudt la phit hop nhdt véi cdc thoi doan 5, 10, 15, 90,
120, 180 phiit, trong khi ham phén bé cuc tri tong qudt (GEV), chudn Logarit (LNO) va Pearson logi III
(P3) cho két qua tot hon img véi thoi doan 30, 60, 360, 730 va 1440 phit. Puong cong khéng thir
nguyén vIDF cua vung IX dwoc xdy dwng cho cac thoi dogn mua twong ung sw dung cdc phan phoi phii
hop nhat cho tirng ving khdc nhau. Cudi ciing, nghzen civu dé xudt mdt mé hinh hoi quy tuyén tinh dwa
trén tri s6 trung binh ciia cwong d¢ muwa Iom nhat ndm, thoi doan mwa va heong mwa ndm trung binh
nhiéu nam twong ieng nham tinh dwoc cuong d¢ mua thoi doan d, véi thoi ky Idp lai T tai bat ky vi tri

nao trong vung nghién cuu.

Twr khoa: IDF theo vung, Phan tich tan suat vung, L-moment, ham phan phéi mua cuc tri

1. PAT VAN PE

Xay dung mdi quan hé giita cudong do - thoi
khoang — tan suat mua (viét tat 1a IDF) c6 tim
quan trong dic biét trong quy hoach va thiét ké
cac cong trinh thoat nudc do thi, kiém soat lii hay
cac cong trinh thuy lgi trén cac luu vuc vira va
nho (Mamoon va nkk., 2014) Bernard (1932) la
ngudi dau tién dé xuét 1y thuyét xay dung duong
cong IDF cho cac tram mua dua trén phén tich tan
suat mua thoi doan ngan tai tram (goi tat la pIDF)
Sau d6, da co nhiéu nghién ciru xay dung moi
quan h¢ pIDF cho cac tram mua tai nhiéu noi khac
nhau trén thé giéi st dung tiép can ciia Bernard
(Bernard, 1932). Tuy nhién, viéc xay dung duong
cong pIDF theo Bernard hay cac nghién ctru trong
tu dua trén phuong phdp cua Bernard (Bernard,
1932) chi phu hop va cho két qua dang tin cay
trong truong hop cod s6 liu mua tai tram du dai
(Li, Li, & Ao, 2019). Trong thuc té rat nhiéu noi
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tram mua c6 chudi do dac ngén va bién dong 16n
theo khong gian, hodc nhiéu noi khong c6 sb liéu
do mua, dic biét ddi voi chudi mua thoi doan
ngin (5 phut toi 24 gid). Thém vao do, di co
nhiéu nghién ctru chi ra réng duong cong pIDF cé
thé khong dai dién cho khi hau ctua khu vuc xung
quanh no, hoac co thé cho ra cac gia tri noi suy tai
cac vi tri quan tdm khéc c6 sai s6 16n va khong
nhét quan theo khong gian (Paixao va nkk., 2011).
Do vay, ké tir sau nam 1960, tiép can xay dung
duong cong IDF theo ving (goi tit 1a rIDF) dwa
trén phén tich tin sudt ving da trd nén phd bién
hon, dic biét ddi véi nhirng noi do dai cua chudi
quan tric ngén hoac mat do tram do mua it
(Haktanir, Citakoglu, & Seckin, 2016; Li va nnk,
2019). P6 1a do phan tich tin suat ving tao kha
ning trao d6i hodc ngoai suy thong tin khi twong
thiy van hi€u qua gifra cdc tram trong cung mot
vung déng nhét, va vi thé, cac tram do khong nhit
thiét phai co sé lidu do dac dai nhu d6i voi tiép
can phan tich tan sut tai tram. Ngoai ra, duong
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cong rIDF cho phép udc tinh cuong d6 mua 1on
nhét thoi doan thiét ké tai vi tri ty y trong cuing
mot viing tir mot duong cong duy nhit cho ving
d6 nén tranh duoc van dé sai s6 trong ndi suy hodc
két qua khong nhat quan theo khong gian nhu d6i
voi phuong phép truyén thdng néi trén. Do viy,
muc tiéu cta nghién ctru nay 1a dé xuat ung dung
phuong phap phan tich tan suat ving L-moment
ciia Hosking va Wallis (1997) dé xay dung céc
duong cong rIDF theo ving va minh hoa cu thé
cho mdt ving mua cua Viét Nam.

2. PHUONG PHAP XAY DUNG PUONG
CONG IDF VUNG (RIDF) DUA TREN L-
MOMENTS

2.1. Tong quat chung vé phwong phap phan
tich tin suit ving L-moments

Phuong phap phan tich tan sudt ving L-
moment cua Hosking va Wallis (1997) dua trén ly
thuyét thong ké L- moment va y tudng ctia phuong
phap “Iii chi s6” (goi tat 1a IFB)

L- moment 1a su két h0’p tuyén tinh cdc moé men
trong s vé mat xéc suat (PWM). Chung ciing biéu
thi cac tham s thong k& cua cac ham phan ph01
Xac suat hodac cua mau, tuong ty nhu cac moment
thong thudng, ciing bao gém cac tham s vé vi tri,
muc d0 phan tan, d6 1éch, d6 nhon, va cac khia
canh khac lién quan dén hinh dang ctia phan phdi
xé4c suat hodc ctia mau. Tuy nhién, cac cong thirc
tinh cac hé sé L-moment 1a tuyén tinh, do vay két
qua tinh todn tin cay hon so vdi cac cong thure tinh
moment thong thuong bat X = {X1, X2y oot oen , Xn}
12 mau s6 da duoc sap xép theo th ty ting dan Va
n 14 do dai mau. Hosklng va Wallis (1997) dé xuét
tinh cc moment trong sd theo xéac suit bac thu r,

b, nhu sau:
12 (j-)

b, == flmx}” voir=1,2,. (1)
Bon ty sb L-moment dau tién xac dinh bai:

I, =5, (2)
I, =2b, — b, 3)
l; =6b, —6b; + b, 4)
l,=20b3—30b, + 12b, — b, (5)

Gia tri L-moment dau tién /; twong dwong vai
gia tri trung binh cta chudi X va cac ty s6 L-
moment tuong duong voi hién so bién thién (L-
Cv), @0 léch (L-Cs), va @ nhon (L-Ck) la:

L-Cv:t =12 (6)

L-Cs:t, == (7)
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L-Ck: ¢, = (8)

Y tudng ciia phuong phap IFB trong phén tich
tan suat chudi luong mua ving c6 thé tom tit nhu
sau: TAt ca di liéu ctia cac tram khac nhau trong
cung mot ving da chuan hoa bsi hé s6 ty 1& ()
c¢6 cing mot phan bd dong loai, hay néi cach khac
cing mot tham sb hinh dang tuy nhién tham s6 ty
1€ phu thuoc vao thudc tinh cta tung tram
(Dalrymple, 1960). Khi d6, dudng tdn sudt ving
s& duoc xdy dung tir ham phan phdi xac suat cua
cac dir liéu chuan hoa khong thir nguyén cta céac
tram trong ving. Sir dung duong tin sudt khong
thir nguyén cua ving dé xac dinh gia tri lwong
mua khong thir nguyen tuong tng voi chu ky lap
lai T, ky hiéu %;. Cubi cung, sir dung mdi quan hé

Xr; = F’jxl' dé thu duogc gid trj lwong mua c6 thi
nguyén l'Ing,V(')’i chu ky 1ap lai T. béi voi cac vi tri
khong c6 so liéu do, ﬁj co thé duoc udc tinh tur
mo hinh héi quy fi; voi thude tinh mua cua cac

=

tram j twong Ung trong viung. Tri sb fi; thuong
duoc chon tir gia tri trung binh cua chudi luong
mua tai tram j tuong ung.

T su két hop cua Iy thuyét L-moment va
phuO’ng phap IFB, (Hosking & Walhs 1997) da
dé xuat mot thi tuc phan tich tan suit ving hiéu
qua va c6 do¢ tin cdy cao, goi la phuong phap
IFB dya trén thong ké L-moment, hay con goi
mot cach ngin gon 1a phuong phéap phén tich tan
sudt ving L-moment. Chi tiét vé phuong phap
c6 thé tham khao trong tai lidéu cia Hosking va
Wallis (1997).

2.2. Thi tuc ing dung phwong phap phan
tich tin suit ving L-moments trong xiy dung
dwong cong rIDF

Goi X;4 la chudi cuong do mura 16n nhat thoi
khoang d tai tram j trong vung mua R (j = 1 t61 N
tram). Dudi ddy 1a tom tit cac budc ing dung cia
phuong phap phéan tich tin sudt ving L-moment
trong viéc xac dinh duong cong rIDF cho mét ving
mua cy thé R, theo Hosking va Wallis ( 1997):

Buée 1: Chuén héa tit ca dir liéu X;, trong
vung béi hé s6 ty 18 fi; ;. f, 4 duoc chon 1a gia
trj trung binh tuong Gmg ctia chudi X; 4

Buée 2: Nhin dang su bt thwong ciia cac
dir liéu mwa da dwec chuin héa trong Budéc 1.
Hosking va Wallis (1997) dé nghi sir dung mot
thong ké phu trg, goi 1a chi sé khong twong hop
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(Dtest), dé kiém tra xem c6 hay khong su khong
tuong hop sb liéu cua cac tram mua tir mot nhom
cac tram mua. Chi s ndy so sanh phan miéu ta
théng ké dir liéu tor mot nhom cac tram mua véi
phﬁn miéu ta dir liéu ctia mdi tram cu thé. Gia tri
Dtest tai tram j cho thoi khoang d tinh theo cong
thire sau:

Dtest,; = “N(w, —,) Az" (e —2a) (9)

Trong do, u;,la vector cua cac ty s6 L-
moments tai thoi khoang d,
Uy = (z2, tsar ti}d:]r, v6i ()T ky hi¢u chuyén vi
ctia mot vector hodc ma trén bat ky trong ngoac don,
tart3a
duong véi hé sb bién thién, do léch va d6 nhon. V4,

tram j va

ti g lan luot 1a cac ty s6 L-moment tuwong

— __ 1=y —1 74 A . \ ,
Uy = Xi=iu;, Az 1a ma trdn nghich dao cua

ma tran Ag,
Ay =3 (u —@,) (uyg — @) Chudi dir
liu mua cua tram j cho thoi khoang d dugc coi 1a
khong tuong hop véi nhom dir li€u ctia ving mua
néu Dtest, , 16n hon gi trj t6i han D_,... Gi4 tri
Derit phu thude vao s6 cac tram mua N trong ving
mua R, Derit=133 v N=5 cho tdi
Derit = 3 woi IV = 15 (Hosking & Wallis, 1997).
Buée 3: Kiém tra tinh ddng nhit cho cac
ving muwa. Viéc kiém tra tinh dong nhat ving
duoc tién hanh theo hai budc nhu sau. Trudce hét,
chim céac diém tan sudt kinh nghiém khong thir
nguyén cia cac dit liéu mua di duoc chuin hoa
trong Budc 1 1én gidy xic sudt cho mdi thoi
khoang d (mdi biéu d6 1a mét thoi khoang). Néu
phan bd tan suat kinh nghiém cua cac dit liéu tir
tat ca cac tram trén cung mot biéu d6 gﬁn nhau c6
thé két luan dir liéu mua twong @ng clia cic tram
thoa man dong nhét. Tiép theo, Hosking va Wallis
(1997) dé xuét sir dung mot théng ké phu tro dya
trén céc ty s6 L-moment, goi la chi s6 khong dong
nhat Htest. Chi s& Htest dya trén su khac biét vé
su bién thién lién tram trong cac hé s6 L-moment
cho mdt nhom cac tram thudc ving mua voi sy
bién thién lién tram wdc tinh tir dit lidu twong tu
md phong tir mot sd lwong 16n cac nhom dong
nhét gia dinh sir dung ham phéan phdi dong loai.

I-.VIJ-. _I"’L:I".IJ-.:[ (10)

Trong do, V, 1a do léch chuén c6 trong sb cua
L-Cv udc tinh tir dit 1i€u thuc cho thoi khoang d.

Vo1

crit®

Htest, =
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s : 271/2
E}::”i[r&_fg}
¥

Ll
g Ty
=11

v, = (11)

Trong do, N la sb tram mua, j la chi sb tram
voi do dai chudi lany, t8 1a ty s6 L-moment tuong
duong v6i hé sb bién thién L-Cv cho thoi khoang
d cua ving mua R. Céc ty s6 L-moment dai dién
cho ving mua R dugc xac dinh nhu sau:

Y omd
— (12)

r _ Ei,

tr’d TOEY a

j=a ™

r i N o A ’ ’ )

Trong do, t, a la ty sO L-moment tha r, vi du ty

s0 L-moment thir nhat chinh 1a 1T, wdc tinh tir cac
;

L Y s6 L-moment thtt hai chinh 1a t¥ wéc

ty sd 1
tinh tir cac ty s6 £, v.v...

L., 4 Va g, ; 1a gia tri trung binh va do l1éch chuin
clia cac gid tri ¥} udc tinh tir mét s6 lugng 16n md
phong cic nhom ddng nhét gia dinh ng v6i mdi
thoi khoang d, / biéu thi 1An mé phong tha I
Hosking va Wallis (1997) dé xuat mé phong mot sb
lugng 16n nhom ddng nhat sir dung ham phéan phéi
ddng loai Kappa duoc khép béi cac ty sé L-moment
trung binh clia ving mua R gém 1%, t5 25 . ¢F_
xac dinh theo phwong trinh (12). Chi tiét v& ham
phan phdi xac sudt Kappa co thé tim thiy trong
Hosking va Wallis (Hosking va Wallis, 1997).
Trong d6, mdi mo phéng s& tao thanh mot ving
déng nhét cling c6 N tram mua vé6i d6 dai moi tram
dang bang d6 dai cua chudi thuc do n; twong Ung.
Nhim dé dat dugc gid tri tin cdy cla u, ; Va o, 4,
Hosking va Wallis (1997) kién nghi st dung 500 mo
phong, hay Nsim = 500. Khi d6 u,, . va @, ; chinh
14 gi4 trj trung binh va d6 1éch chuin cta Nsim lan
gia tri mo phong V2.

Fpem
==l 1
Hv.a Nzim (13)
T 3 =2
[ENsimigpl W 4"
g, = |Ed et tua) (14)

A Nzim—-1
Néu Htest, tinh ra qua lon, déng nghia v6i két
luan ving khong dong nhat. Hosking va Wallis
(1997) dé xuat, néu Htest, <1, khu vuc dugc coi 1
“chép nhan dong nhat”; Néu 1<H test, <2, khu vuc
duoc coi 1a “co thé dong nhat”; néu Htest, >2
“chéc chan khong dong nhat”,
Budée 4: Lwra chon ham phan phéi xac suit
phu hgp cho tirng vang cho tirng thoi khoang
mua d. Hosking va Wallis (1997) kién nghi lya
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chon ham phan phdi x4c suat miéu ta cac cuc tri
mua va dong chay tu tap hop cac moO hinh phan
phdi g vién 3 tham sd, gdbm ham phan phdi tong
quéat Logistic (GLO), ham phan phdi cuyc tri tong
quat (GEV), ham phén phéi chuan Logarit (LNO),
ham phan phdi Pearson loai IIT (P3) va ham phan
phéi Pareto téng quat (GPA). Viéc lya chon ham
phan phdi xac sudt phi hop nhét théng qua hai
tiéu chi:

Lya chon theo truc quan: V€& cac gia tri L-
moment trung binh ¢é trong sé ciia ving mua R
clia cc thoi khoang d (5, t5,) 1én so dd ty 1¢
L-moment dé Iya chon ham phan phéi ung vién
phii hop nhét. So d6 ty 1& L-moment Ia biéu do
biéu dién cic duong cong quan hé gira cac gia tri
[t?ﬂ”, tff”ﬂ) clia cac ham phan phdi xac suit
(PPXS) ly thuyét twong tng. Ham phan phbi tng
vién duoc chon 14 phi hop nhét khi diém ¢£, £,
nam trén hodc gan nhat voi dudng cong phan phdi
(£77%°, t77) tuong u’ng

Lua chon theo chi sé do phu hop xac suit Z:
Chi sé Z dua trén viéc so sanh nhitng mo ta di
liéu thong ké L-moment tir sé liéu quan tric cua
viing v6i nhitng mé ta théng ké L-moment tir mot
s6 lugng 16n cac nhom ddng nhat gia dinh c6 cing
ham phan phdi dong loai.
(55" -e8a*Baa)

T

ZEFaS = (15)

Trong d6, Z5P*S 1a chi s6 d6 phu hop tuong
ung voi ham PPXS Ung vién cho thoi khoang d.
t¥, 14 ty s L-moment tuong duong véi hé s6 do
nhon L-Ck dai dién cho viung R tinh toan tir sb
liéu quan tric theo phwong trinh (12) & trén.

t77% 1a gia tri ty s6 L-Ck ctia ham PPXS tng
vién. f5, ; va g, , 1a gia tri trung binh va d¢ 1éch
chuan ciia cac gia trj tfm udc tinh tir mot s huong
16n md phong cac nhom ddng nhét gia dinh tng
voi mbi thoi khoang d, [ biéu thi 1an mé phong thir
I. Tuong tu nhu trong Budc 3, md phong mot sb
lwong 16n nhoém ddng nhét gia dinh sir dung ham
phan phdi dong loai ciing duwoc lya chon tir ham
Kappa dugc khdp boi cac ty s6 L-moment trung
binh cia ving mua R gom I¥,t5, 8¢5 véi
Nsim = 500. B, va g, xac dinh theo phuong
trinh sau:

8, = Zier (¢hatia)

Nsim

(16)
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- |E\Si‘n'tnu 4|1:| "rjim*lgj_d (17)
2.d Wil MNzim—1
Ham phéan phéi ung vién co thé coi la phu
hop néu |z2P**| < 1.64. Néu nhiéu hon mot

ham phéan phdi ung vién thoa man diéu kién
trén, lwa chon ham phéan phdi Gmg vién cho gia
tri |Z :?’”| nhé nhit.

Budc 5. Xac dinh cac dwong cong hay bang
tra rIDF khéng thir nguyén tir hAm phan phdi
Xac suit ciia viing mwa R cho mdi thoi khoang
d da lwa chon trong Bwéc 4. Cuong d0 mua
khong thir nguyén cho thoi khoang d ung voi tan
sut F cua vung mua R la:
§,(F) =x,(F:6F,..,8F). Trong d¢, §,(F) la
cuong d6 mua khong thir nguyén tmg voi tan suat
F cho thoi khoang d, x,(F;6F,...,8F) 1a ham
nghich dao ctia phan phdi F véi tham sé thong ké
(BF, ...,6F) tuong ting da lya chon ¢ Budc 4.

Buéc 6. Hwéng din tng dung dwong cong
rIDF khong thir nguyén trong viéc xac dinh
cwong dd muwa thiét ké thoi khoang d vng véi
tin suit F tai mot vi tri bat ky trong ving mwa
R. Goila X, 4(F) 1a gié tri cudng do mua thiét ké
thoi khoang d ung véi tan sudt F tai mot vi tri k
bat ky trong ving R. Gia tri X, ,(F) c6 mdi lién
hé voi1 duong cong rIDF khong thtr nguyén cua
vung R thong qua:

Zyea(F) = fiy 44 4(F) (18)

Trong do, fi; ; gié tri trung binh cta cuong do
mua 16n nht thoi khoang d tai vi tri k, §,(F) xac
dinh tor duong cong rIDF khong thir nguyén cua
vung mua R trong Budc 5.

Nhu vay, can xac dinh gia tri f, . tai vi tri k.
Tién hanh xay dung phuong trinh hdi quy biéu
dién mdi quan h¢ gifra bién doc 1ap u; , cua céc
tram j trong vung va4i thudce tinh vat 1y va khi hau
tuong Gng voi cac tram d6. Bién thudc tinh vt 1y
va khi hdu cua cdc tram mua co thé 1a thoi
khoang mua (d), kinh d¢ (LON), vi d6 (LAT), do
cao (ALT), hay tong lwong mua niam trung binh
(Xn) (Davis va Mauro, 2000; Al va nnk., 2014;
Ghiaei va nnk, 2018). Phuong trinh hdi quy noi
chung c6 dang:

ﬁ}_}d =f(d, Lﬂ.ﬁ{i, LHT}-,ALT}, Xﬂjj (19)
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3. KET QUA UNG DUNG XAY DUNG
PUONG CONG RIDF KHONG THU NGUYEN
CHO MQT VUNG MUA CUA VIET NAM

3.1. Vung mua sir dung trong nghién ciru
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Hinh 1. So do phdn khu muwa rao IX theo
OPLT.C6-77 va cac tram mwa co so liéu mua thoi
doan ngan thuéc phan khu mua.

Pé minh hoa tng dung ctia phuong phap phan

tich tan suat ving L-moment theo thi tyc trinh
bay trong Muc 2.2 ¢ trén, nghién ctu lya chon
phan khu mua IX (viing ven bién tir Van Ly — Hai
Héau — Nam Dinh dén Ha Tinh) theo ban d6 phan
khu mua rao Viét Nam trong QPLT.C6-77
(QPTL.C-6-77, 1977). Nghién ctru lya chon phéan
khu mua IX cho muc dich minh hoa ung dung vi
c6 s6 liéu mua thoi doan ngén ctia nhiéu tram mua
thudc phan khu. Hinh 1 trinh bay so dd phan khu
mua IX va cac tram mua c6 s6 liéu mua thoi doan
ngén st dung trong nghién ciru.

3.2. Két qua xdy dung dudng cong rIDF
khong thit nguyén cho ving mwa IX

Bang 1 trinh bay két qua tinh toan Dtest cia
cac tram mua trong vung cho cac thoi khoang
mua khac nhau. Theo Hosking va Wallis (1997),
v6i s6 tram N = 8, gia tri to1 han Dcrit chon Ia
2.14. Két qua tir Bang 1 cho thiy khong phat hién
su khong tuwong hop dir liéu cua 8 tram mua voi
cac thoi khoang mua tr 5 phut té1 24 gio. Nhu
vay, tam thoi co thé sir dung tat ca sb liéu cua 8
tram mua trong nhitng phan tich tiép theo.

Bang 1. Két qua tinh toan Dtest ciia cac tram mua trong viing cho cac thoi khoang mua khac nhau

Thoi khoang d (phut)
Tén tram

5 10 15 30 60 90 120 | 180 | 360 | 720 | 1440
Vinh 2,19 2,01 | 1,78 1,43 1,51 1,62 143 | 1,54 1,98 | 1,02| 0,39
Hon Ngu 0,46 0,58 | 0,39 0,26 | 0,14| 0,07| 0,08 | 0,18 | 0,34 | 0,31 0,4
D6 Luong 0,71 0,54 | 0,81 1,24 1,78 1,65| 1,73 | 1,29 ] 0,68 | 0,37 | 1,57
Quynh Luu 0,21 0,68 | 0,88 0,771 0,09 | 0,19| 047 | 1,04 | 1,42| 1,23 1,2
Tinh Gia 1,34 1,38 | 1,55 0,81 0,76 | 0,64| 049 | 0,65| 0,49 | 0,36 | 0,75
Nhu Xuan 1,25 1,46 | 1,39 1,2 145| 1,37] 1,54 1,01 | 0,59 | 1,87 | 1,83
Sam Son 1,16 1,03 | 1,05 1,08 1,71 | 2,04 | 1,07 | 1,87 ] 2,05| 1,56 | 1,69
Thanh Hoa 0,68 0,31 ] 0,15 1,21 0,57 042] 1,18 042| 0,24 | 1,27 | 0,17

Tiép theo, tién hanh kiém tra diéu kién dong
nhét cho phan khu mua IX ¢6 chira 8 tram mua ké
trén. Trudc hét, di voi mdi thoi khoang d, vé& tat
ca cac diém tan sudt kinh nghiém khong thir
nguyén cta mdi tram Ién cing mot bidu do s
dung coéng thic tinh tin sudt kinh nghiém
Weilbull (Hinh 2). Két qua tir Hinh 2 cho thay cac
phan bd tan suat kinh nghiém khong thtr nguyén
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clia cac chudi cudng do mua khong thtr nguyen
ctia 8 tram mua tuong ddi gan nhau. Piéu d6 dong
nghia v6i viéc thoa méan diéu kién dong nhit vé
mat théng ké. Ngoai ra, két qua tinh toan chi sb
khong ddng nhat Htest cho cac thoi khoang d
trong Bang 2 cling din dén két luan tuong ty vé
két luan thoa man diéu kién déng nhit cua sd lidu
cac tram mua su dung trong vung.
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Hinh 2. Phén bé tan sudt kinh nghiém khéng thir
nguyén cua 8 tram mwa trong phan khu muwa IX
cho méi thoi khodng d. Puong cong trontrong
cde biéu do, chii thich véi R=IX, biéu thi dwong
tan sudt 1y lugn da khép cho viing mua IX dwa
trén két qua hea chon ham PPXS phii hop nhdt.
Truc hodnh cé ki hiéu la F biéu thi tan sudt (%),

truc tung co ki hiéu la I scaled biéu thi cuong do

muwa khong thir nguyén.

Biang 2. Két qua tinh toan Htest cho Phian khu mwa IX

d (pht) s 10] 15] 30| 60

90 120 180 | 360 | 720| 1440

Htest -0,52| 0,12 0,59 | 1,78 | 0,73

0,01 | 0,00 -047| 0,67| 029 | 0,01

Budc tiép theo tién hanh Iya chon ham phan
phoi xéac suat phu hop nhat dai di¢n cho ving mua
IX cho céc thoi khoang mua khac nhau thong qua

0.1

Hinh 3. So do ty s6 L-moment ciia 5 ham
PPXSitng vién, cdc diém cham do trén biéu do
biéu thi cac cap diém [ti ar ti d) cho méi thoi
khoang d.Truc hoanh biéu thi gia tri L-Cs, con

truc hoanh biéu thi L-Ck.

Tir két qua cua Hinh 3 va Bang 3 cho thay,
ham GLO phu hop nhit d6i voi chudi lwong mua
thoi doan 5, 10, 15, 90, 120, 180 phut. Ca 3 ham
GEV, LNO va P3 déu cho thdy phu hgp hon véi
cac thoi khoang con lai gém 30, 60, 360, 720 va
1440 phit. Ham GPA thuong hay st dung trong
dé miéu ta PPXS cac gia tri cyc tri thuy van vuot
ngudng, do vay, khong phu hop dé miéu ta chudi
lugng mua lom nhit tai tit ca cac thoi doan nhu
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str dung so dd ty s6 L-moment trong Hinh 3 va chi
s Z antrong Bang 3.

= 5min

= 10min
d = 15min
= 30min
d = G0min
d = 50min
= 120min
= 180min
= 360min
d = 720min
= 1440min

Hinh 4. Cac dwong cong rIDF khong thir nguyén
cia ving mua IX. Truc tung biéu thi cuong dé mua
khong thir nguyén, truc hoanh biéu thi chu ky Idp lai

T (ndm). Truc hoanh biéu thi chu ky Igp lai (ndm),
trung tung biéu thi cuong do mua khong thir nguyén.

két qua chi ra trong Hinh 3 va Bang 3. Dé don
gian trong tinh todn, nghién ctru lya chon ham
GLO miéu ta PPXS cia chudi cuong d6 mua
khong thir nguyén véi cac thoi khoang d = 5, 10,
15, 90, 120, 180 phit cho ving mua IX; cac thoi
khoang con lai st dung ham P3. Hinh 2 thé hién
cac dudng tan suit Iy luan khong thir nguyén
(duong mau do) khop theo ham PPXS phu hop
nhét cho timg thoi khoang d.
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Biang 3. Két qua tinh toan Ztest (d6i véi mdi thoi khoing d, gia tri in ddm
trong bang biéu thi ham PPXS phu hop nhit twong ing)
d (phut) 5 10 15 30 60 90 120 180 360 720 | 1440
GLO 0,62| 042 | -0,02 | 241 1,9 0,86 | -0,89 | -0,89| 2,14 145] 1,23
GEV -1,02 | -1,12| -1,53| 041]| -0,30| -2,52| -2,16 | -2,00| 0,71 ] 0,13 | 0,06
LNO -093| -1,03| -1,44| 0,67| -0,04 | -234| -2,19| -2,13| 0,55] -0,03 | -0,20
P3 -1,14 ] -121 ] -161| 056 | -0,14| 246 | -245| -248| 0,0 | -0,45| -0,74
GPA -436 | -426| 4,61 ] -351| -399 | -581 | 486 444 | -246 | -2,79 | -2,65

Cubi cung, tién hanh xay dung cac duong cong
rIDF khong thtr nguyén cho ving mua IX theo
ham PPXS phu hop nhat cho mdi thoi khoang d
(GLO cho d =5, 10, 15, 90, 120, 180 phut va P3
cho d =30, 60, 360, 720 va 1440 phat). Hinh 4 1a
két qua xay dung cac dudng cong rIDF khong thir
nguyén cua vung mua [X.

Pé mg dung duong cong rIDF khong thir
nguyén nay trong viéc xac dinh cuong d6 mua lon
nhit thoi khoang thiét k& cho mot vi tri tuy ¥
thudc vung mua IX, tién hanh xay dung phuong
trinh hdi quy theo phuwong trinh (19). Viéc lwa
chon céc bién doc lap dua vao phufong trinh (19)
dugc tién hanh thong qua hé s6 R% Qua déanh gia
hé s6 R? cho cac blen dua vao phuong trinh (19),
két hop voi nguyén tac sir dung tdi thleu céc bién
c6 sin nhat co thé, nghién ciu dé xuat st dung

phuong trinh g, = 1244,1d7055%7 g~ 431

v6i R* = 0,97. Trong d6 d 1a thoi khoang su dung
don vi 1a gid trong phuong trinh ndy va ¥n 1a tong
lugng mua nam tai tram j c6 don vi la mm.

4. KET LUAN VA KIEN NGHI

Nghién ctu da tmg dung phuong phap phan
tich tan suit ving L-moment trong viéc xay dung
duong cong rIDF khong thir nguyén theo vung -
minh hoa cho mdt ving mua cua Viét Nam.
Nghién ctru Iya chon phan khu mua IX (viung ven
bién tir Van Ly — Hai Hau - Nam Dinh dén Ha
Tinh) theo so d6 phan khu mwa rao (QPTL.C-6-
77, 1977) dé minh hoa ting dung. Két qua nghién
ctru cho thay 8 tram mua c6 so liéu do mua thoi
doan ngan (tir 5 phut dén 24 gio) trong ving muwa
IX déu théoa mén didu kién twong hop va dong
nhit thong qua kiém dinh sy twong hop va dong
nhit dya trén thong ké L-moment. Sir dung phan
phéi tan suat kinh nghiém khong thir nguyén va

TAI LIEU THAM KHAO

chi s6 @6 phu hop Ztest dé lya chon ham phan
phéi xac suit phu hop nhéat miéu ta chudi sb liéu
mua cuc tri cho cac thoi doan d dai dién cho
ving mua IX. Két qua cho thdy ham GLO phu
hop nhét d6i voi chudi luong mua thoi doan 5,
10, 15, 90, 120, 180 phut; trong khi c4 ba ham
GEV, LNO va P3 déu cho két qua phu hop hon
ddi voi cac thoi khoang con lai gém 30, 60, 360,
720 va 1440 phat. Do do, cac duong cong rIDF
khong thir nguyén cho vung mua IX dugc xay
dung tor ham GLO cho cac thoi khoang mua 5,
10, 15, 90, 120, 180 phtt va ham P3 cho cac thoi
khoang mua con lai. Cubi cung, nghién ctru ciing
dua ra huéng dan tng dung duong cong rIDF
khong thir nguyén trong viéc xac dinh cuong do
mua 16n nhét thoi khoang d Gmg véi chu ky lap
lai T bang cach xdy dung phuong trinh hdi quy
gifra gia tri cuong do mua trung binh thoi khoang
d ciia cic tram trong viing v6i cac bién doc lap 1a
thoi khoang d va téng lugng mua nim tuong tng
tai cac tram d6. Tom lai, tiép can xdy dung
duong cong rIDF khong thr nguyén theo ving
duwa trén phan tich tin suat ving L-moment hoan
toan c6 co s& khoa hoc va khd ning ung dung
rong rdi. Pong thoi cap nhat dudng cong rIDF
khong thtr nguyén cho cac phan ving mua ¢ Viét
Nam khi s6 liéu mua thoi doan ngin gan day
duoc bd sung nhidu hon, dic biét dudi tac dong
cia bién d6i khi hau 14 hét strc can thiét.
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Abstract:
DERIVING REGIONAL INTENSITY-DURATION-FREQUENCY RELATIONSHIP USING
L-MOMENT-BASED REGIONAL FREQUENCY ANALYSIS

Regional intensity-duration-frequency (vrIDF) relationships are vital for stormwater system design, flood
estimation and many other hydrological applications. However, a poor density of measuring stations
and short records of sub-daily rainfall measurements are among the most important problems when
estimating rIDF. Therefore, this study proposed the application of L-moment-based regional rainfall
analysis as a robust and effective way of deriving rIDF for homogenous rainfall regions. The
application was demonstrated to one homogenous rainfall region in the North Central Coast in Vietnam
(called as - Region IX). Results showed that the region IX formed by 8 rainfall stations was homogenous
according to both of the discordancy and heterogeneity criteria. Generalized Logistics provided the
best distribution for the duration of 5, 10, 15, 90, 120, 180 min, while General Extreme Values, Log
Normal and Pearson Type 3 provided better distributions for durations of 30, 60, 360, 720 va 1440 min.
By using the corresponding regional best fit distributions for the different durations, the dimensionless
rIDF curves of the region IX were constructed for the respective durations. Finally, a regression model
relating the mean values of annual maximum rainfall intensity and their durations and their mean
annual rainfall rates was proposed to derive the rainfall intensity of duration d, for the desired return
period T at any location of interests in the region.

Keywords: Regional IDF, Regional frequency analysis, L-Moments, extreme rainfall distributions
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