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XAY DUNG BAN PO MUA NGAY LON NHAT CHO TINH QUANG NAM
DU'A TREN PHAN TiCH TAN SUAT MUA VUNG VA SUY LUAN BAYESIAN

Nguyén Chi Cong'

Tém tit: Trong thiét ké va quan Iy cong trinh thiy lgi-thiy dién hién nay, thong tin vé tan sudt thiét
ké va kiém tra ciia lwong mwea ngay I6n nhat la rat quan trong. Tai Viét Nam, do chudi quan tric
cia cdc tram do mwa ngdn nén dan dén két qua woc tinh lwong mwa ngay thiét ké hodc kiém tra ciia
cong trinh thuong kém tin cdy. Bén canh do, do mdt do mang ludi tram do mwa o nuoc ta kha thua
nén thuong khong dai dién mua cho luu vuc tinh toan. Pé khdc phuc han ché nay, tac gia s dung
cach zié’p can vung va suy ludn Bayesian dé lam Iém kich thude dir lidu cac tram, nham tang do tin
cdy ciia wéc tinh tan sudt va sau do xdy dung ban do phan bé mwa ngdy 1om nhdt phuc vu thiét ké
va qudn Iy céng trinh. Ving nghién ciru la tinh Quang Nam véi 16 tram do mua va két hop véi 09
tram do mua tai cdc tinh tiép gidp véi tinh Quang Nam lam co sé cho viée xdy dung ban do mua
ngay Ién nhdt. Két qua nghién ciru dd khdac phuc nhitng han ché hién nay va phit hop véi xu thé
muea trong ving. Ngodi ra, cdc két qua nay con wéc tinh dwoc lwong mwa tiwong g véi tan sudt
thiét ké hodc chu ky lap lai tai bat ky vi tri nao.

Tir khéa: phan tich tin sudt vung, suy luin Bayesian, d tin cdy, mwa ngay l1on nhat, tinh

Quang Nam.

1. PAT VAN PE

Viéc wdc tinh cuong d6 va tan suét cac yéu to
khi tugng thuy van cuc han nhu luu luong Id
16n nhit hang nim va luong mua ngay 16n nhat
1a rat quan trong trong thiét ké cong trinh thuy,
quy hoach ngép lut va danh gia hiéu qua kinh té
cac dyu an chéng ngap lut. Nghién ciru nay dé
cap dén yéu t6 luong mua ngay 16n nhéat va
phan tich tan suat cua yéu td nay. Trén thuc té,
cac k¥ su thuong dwa vao sb liéu quan sat han
ché cia mét tram do mua dé tir do phan tich tan
suat va udc tinh gia tri mua thiét ké cho cong
trinh. Tuy nhién, thoi gian lap lai twong Gng voi
tan suat mua thiét ké cong trinh thuong rat 16n
(T=100, 200 hoac trén 500 nam) nén viéc woc
tinh mua thiét ké 1a khong chic chian. Dé khic
phuc han ché nay, cac nghién ciru trén thé gidi
da ap dung cach tiép can ving trong phan tich
tan suat ving dé 1am 16n kich thudc mau s liéu
do ciia cac tram trong ving, v6i didu kién ving

I Khoa Xay dung Thuy loi - Thuy dién, Truong Dai hoc
Bdch Khoa — Pai hoc Da Nang.

d6 phai 1a ving dong nhit (Amina et al 2013 ;
Arti et al 2013 ; Hosking et al 1997 ; Ngogondo
et al 2011). Vung dong nhat 1a khu vuc ma
trong d6 cac tram quan tric khac nhau lai c¢6 cac
bién s6 thay doi ty 1¢ trong phan bd xac suat xap
xi nhu nhau.Trong d6, tit ca cac tram quan tric
¢ thé duoc md ta boi mot phan phdi xac suat
sau khi dir liéu tram quan tric dugc thay doi ty
1¢ bai gia tri trung binh tai mdi tram d6. Do do,
phan tich tan suat ving (RFA) thuong duoc sir
dung va dugc phat trién rong rdi trong phan tich
tan suat (Hosking et al, 1997). Mot suy lun
thong ké Bayesian Monte Carlo Markov chain
(MCMC) dugc dung dé ude tinh do tin cay va
cho phép thém cac thong tin nham ting sy chac
chin cta gi4 tri wéc tinh tan suat (Nguyen Chi
Cong et al, 2014).

Viét Nam 13 qudc gia ndm trong ving khi
hau nhiét doi gid6 mua nén hang ndm ghi nhan
lwong mua rat 16n va phan bd khong déu so véi
nhiéu noi trén thé gidi. Trong d6, khu vyc mién
Trung Viét Nam dugc ghi nhan 14 noi c6 luong
mua 16n nhét ca nudc boi vi noi ddy co nhiing
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day nti cao don gié mua Dong Bac hodc ap thap
nhiét doi tir bién bong dé tao mua. Theo cac
bao cao dic diém khi tuong thiy vin cia cac
tinh duyén hai Trung B9, hién nay chi c6 ban d6
phan bd luong mua binh quin nhiéu nim dua
trén suy luan tan suit va phan tich tan suat cho
timg tram do mua (cach tiép can truyén thong).
Dé xiy dung ban d6 mua ngay 16n nhat cho cac
tinh duyén hai Trung Bo can phai ap dung cach
tiép can vung két hop véi suy luan Bayesian
MCMC nham ting do tin cdy va khic phuc
nhitng han ché ciia phuong phap truyén thong
(Halbert et al, 2016). Cac nghién ctu trong
nudc ve Van dé nay con kha it va con nhiéu han
ché v& sb liéu va mat do tram do trong vung
(Nguyen Chi Cong et al, 2011).

2. GIOI THIEU VUNG NGHIEN CUU
VA DU LIEU

2.1. Gioi thiéu vung nghién ciru

Tinh Quang Nam thudc khu vyc mién Trung
Viét Nam vdi téng dién tich trén 10.400 km?.
Dia hinh ving nghién ciru rat phirc tap, phia Ty
Bic giap voi tinh Thira Thién Hué; phia Tay
Nam gidp voi tinh KonTum; phia Nam gidp voi
tinh Quang Ngii va phia Dong gidp v6i bién

Dong. Hinh thai gady mua 16n trong ving thuong
do anh hudng ciia hoat dong gié mua Pong Bac
va ap thap nhiét d6i trén bién Pong (tir thang 10
dén thang 12 hang nam). Céc hoat dong khi hau
nay két hop véi dia hinh nui cao tao suon dén
gi6 va khoi khong khi lanh di gay ra lugng mua
rat 16n.

2.2. Dir liéu

Véi muc dich xdy duyng ban dd mua ngay
16n nhat. Yéu cau vé dir liéu do can thoa man:
(i) vé chat luong dit lidu do, phai lién tuc it
nhit 13 15 nim Vél gan day nhét co thé. (ii) vé
mat khong gian, can thu thap thém cac tram do
mua tiép giap voi ranh g101 tinh Quang Nam dé
1am can ¢t ndi suy ban d6. Nghién ciru sir dung
16 tram thudc tinh Quang Nam va 09 tram
thugc cac tinh lan can (hinh 1). Luong mua
ngay 16n nhat binh quan nhiéu nim (MNLN-
BQ) pho bién tir 200 dén trén 300 mm (bang
1). Theo cac nghién ctru trudc day (Hosking et
al, 1997; Ngogondo et al, 2011; Nguyen Chi
Cong et al, 2014) cho thay thoi gian do cua cac
tram trong ving khong yéu cau dong nhat vé
thoi gian. Thong tin chi tiét cia 25 tram do
mua thé hién trong bang 1.

Bang 1. Théng tin cac tram do mwa trong ving nghién ciru

Tram lgng(Ifm_) 50 dr:)ﬁm Thoi gian do Tram g(gN (Lnljm_) 50 dlfm Thoi gian do
Hién 209.85 27 1988-2014 | Thang Binh 202.63 18 1978-1995
Thanh My 212.13 36 1979-2014 | Thach Ban 231.21 23 1990-2012
Hoi Khach 210.36 19 1996-2014 | Vinh Trinh 230.93 33 1980-2012
Ai Nghia 233.33 36 1979-2014 | BaNa 210.57 18 1978-1995
Cau Lau 208.30 36 19792014 | Cam L¢ 222.97 37 1978-2014
Giao Thuy 232.01 36 1979-2014 | Ta Luong 319.86 15 1992-2006
Hoéi An 222.10 36 1979-2014 | Thugng Nhat 321.51 36 1979-2014
Hiép burc 280.36 26 1989-2014 | Son Ha 278.22 33 1978-2009
Nong Son 246.50 36 1979-2014 | Tra Bong 277.50 32 1977-2009
Phuée Son 265.61 33 19792011 | Chau O 240.05 20 1995-2014
Tam Ky 251.23 36 1979-2014 | Son Tay 234.84 18 1997-2014
Tién Phuéce 278.53 27 1988-2014 | bak Glei 128.79 20 1992-2011
Tra My 310.82 34 1978-2011
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Hinh 1. Ban do dia hinh va vi tri cdc tram do
mua (mau xanh ddm la vung nui cao)

3. PHUONG PHAP
Gia str c6 mot mau dir liéu mua vung D (mua
ngdy 16n nhat dugc xem xét trong nghién ctru
nay), véi s 1a s6 luong cac tram do mua va n; 1a
s6 nim quan sat cua tram do thu ith. Khi do,
mot phan tir trong mau dit lidu D 1a Xjj Vo1 1 =
l,...svaj=1,..,n;.
3.1. Sang lgc dir liéu (Screening of data)
Nghién ctru nay st dung hai phuong phap
kiém tra duoc dé xuit boi Mann-Kendall 1975
va Hosking-Wallis 1997.
3.1.1. Phwong phap Mann-Kendall
Phuong phap Mann-Kendall (kiém nghiém
phi tham s6) dé kiém tra khuynh huéng cac mau
dir liéu cac tram do trong ving. Xu thé thay doi
ctia mau dit liéu duoc danh gia qua gia tri thong
ké T Mann-Kendall va duoc xac dinh nhu sau:
5 -1
WWar(®
OnéuS=0 (D)
5-1
Warl®
Trong d6: Var (S) 1a phuong sai cua S. Gia
tri thong ké Mann-Kendall (S) ciia mdi tram do
duogc xac dinh nhu sau:
nln — 1)(2n + 5)

néus =0

neus =0

Var(s) = 2)
-1 1 lB’

S:Z Z sg-n(xk—xj) 3)
J=1k=j+1

Gia trj T Mann-Kendal c¢6 phan bd chuén héa
& (0,1), do d6: Néu T dwong thé hién dir liéu c6

xu thé tang. Néu t am thé hién dix liéu ¢ xu thé
giam. Néu |t| > 1 thi dit liéu tram d6 can phai
dugc xem xét hodc bi loai bo ra khoi mau dit
li¢éu (Ngogondo et al 2011).

3.1.2. Phuwong phap Hosking-Wallis

Phuong phap Hosking-Wallis dé kiém tra dir
liéu do cua mdt tram nao d6 cé quy luat phan
phéi khac v6i quy luat phan phdi cua nhiing
tram con lai trong vung nghién curu. Viéc sang
loc nay thong qua danh gia tinh khong phu hop
D; dua trén L-moment cia tung tram do
(Hosking et al, 1997). Néu dir liéu ciia mot tram
bi 18i, thi D; > 3. Gi4 tri D; cho mot tram phu
thudc vao chinh dir li€u cua tram d6 va duoc
Hosking va Wallis (1997) dé xuit theo cong
thire sau:

1
Dy = gN(u; — IS u; — W 4)

Trong d6 u; = [£7, 9, 291" 1a vector chira
cac gia tri 1, 13, and 14 cua tram thir i trong
vung, s6 mi T biéu thi chuyén vl cua vector
hoac ma trin, & 1a trung binh trong sb cua ti sd
L-moment va S dugc xac dinh theo hai cong
thirc dudi day:

N

5= Z[uf — @ — @) (%)

3.3. Kiém tra ving dong nhat

Theo Hosking va Wallis (1997) ving dong
nhat dugc danh gia boi tinh dong nhat dit liu
thong qua L-moment. Lugng mua trong vung s¢
dugc mo phong (Ngm= 500 1an) tir phan phdi
kappa dua trén cac gia tri trung binh L-moment:

11R, 1:R, 1:3R and 1:4R. Cac gia tri théng ké nay
duoc udc tinh theo ba chi so6 dong nhat sau:
g, — & —b)
oy
(V3 — pya)
H.— 22 VR
8 Tva (6)
H, = ﬂ‘a: Hval
“Va

Trong d6: V 1a d6 1éch chuén trong s6 cua
mdi tram L-CV, V, 1a khoang cach trung binh
trong s tir tram dén trung binh trong s trong
khong gian ba chiéu L-CV, L-CA va L-
Kurtosis, va V3 la khoang cach trung binh trong
sO tir tram dén trung binh trong s trong khong
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gian hai chiéu L-CA and L-kurtosis. Vi py, pva
va pys la gia tri trung binh, oy, ov2, va oys 1a do
léch chuan ung v6i N 1an mé phong cua V, V,
and V3.

Mot viing ¢ thé xem “chap nhan déng nhat”
néu H, < 1, “c6 thé déng nhat” néu 1 < H, < 2,
va “ khong dong nhat” néu H, > 2.

3.4. Lua chon phan phoi thong ké

Trong phan tich tin suit ving, ham phan
phéi (F) dugc chon dua trén ty 1¢ L-moment va

gia tri Z°™'. Vi mdi dang phéan phéi, Z°* dwoc
tinh todn nhu sau:
R _ _Dist
zDist — L Ty @)
ﬂ:‘

Trong d6 ¢ 1a gia tri trung binh L-kurtosis
tinh tir dit liéu vung, 725t 1a gia tri L-kurtosis
1y thuyét tinh tir m6 phong cho mét dang phan
phdi, va s 1a gia tri d6 1éch chudn ciia L-kurtosis
nhan dugc tr moé phdong dir li¢u. Nhitng phan
phdi duge chon phdi c6 gia trj |25 < 1.64.

3.5. Phwong phap chi s6 mwra viing

Phuong phap nay dya trén nguyén ly duoc dé
xuit boi Dalrymple (1960). Gié tri xac suat liy
tich F tai tram th( i c6 thé duoc viét:

X;(F) = pyx(F) ®)

Trong d6 x(F) la gia tri xac xuat liiy tich F
ctia ving, w; 1a chi s 1d va dugc tinh bang gia
tri trung binh cua mau dit liéu do tai tram tht i.

3.6. Thuiat toan Bayesian Markov chain
Monte Carlo

Thu tuc Bayesian MCMC hién nay dugc st
dung rong rdi cho cac Ung dung thuy van
(Gaume et al, 2010; Nguyen Chi Cong et al,
2014). Nghién ctru nay s& gioi thiéu ngin gon

thi tuc Bayesian MCMC. Chi tiét cia thuat toan
dugc sir dung c6 trong thu vién nsRFA ctia phan
mém R (phdn mém mién phi). Theo thuyét cua
Bayes, likelihood ctia mau cho bai cac tham s6
ctia mo hinh xac suit L{BI#) c6 mdi quan hé
voi likelihood hodc ham mat d6 ciia xac suit cac
tham s6 cho mau p(BIDY:
L{D|SYp(e>

p(D]

Trong d6 ) 1a phan phdi cho trudc cua
tham s 6, p{D) 13 x4c suit ciia mau D hay con
goi 1a hing s6 chudn héa. Likelihood ctia mau
quan sat D dugc tinh nhu sau:

LDIg) = H ﬁfg (%)

i=¢ Yj=1

p@ID) = )]

(10)

Trong d6 f& 1a ham mat do x4c suat cua phan
phéi thong ké da lya chon cho dudng cong tan
suat viing, va @ 1a vector cac tham sd ctia phan
phéi lua chon dé uéc tinh.

Tém lai, tat ca cac thu tuc gidi thiéu & trén
duoc sir dung hai thu vién trong ph?m mém R,
do 1a: Kendall va nsRFA.

4. KET QUA VA BAN LUAN

Bang 2 thé hién két qua sang loc dit liéu cho
ting tram trong ving, v6i két qua nay co thé
nhan dinh mau dit liéu khong c6 tinh dot bién va
théa man diéu kién |t| < 1. Bén canh d6, két qua
kiém tra dd phan tam D; cho théy D; < 3 tai tat
ca cac tram. Hai két qua sang loc dit liéu thong
ké trén cho thdy mau dit liéu ving D c6 thé sir
dung trong phan tich tan suat viing.

Bing 2. Gi4 tri 1 Mann-Kendall va D; ciia mdi tram

Tram T Mann-Kendall D; Tram T Mann-Kendall D;
Hién -0.037 2.19 Thang Binh -0.163 0.64
Thanh My -0.050 1.32 Thach Ban -0.138 0.49
Ho6i Khach -0.087 1.09 Vinh Trinh -0.024 0.58
Ai Nghia -0.047 0.18 Ba Na -0.137 2.87
Cau Lau 0.038 0.53 Cam L¢ -0.085 0.64
Giao Thuy 0.065 1.83 Ta Luong 0.276 0.68
Ho6i An -0.033 1.28 Thuong Nhat 0.033 1.19
Hiép Puc 0.255 0.97 Son Ha 0.139 0.12
Nong Son 0.092 0.28 Tra Béng 0.193 0.56
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Phudc Son 0.032 0.50 [ Chau© -0.211 1.26
Tam Ky 0.122 1.63 | Son Tay -0.203 2.03
Tién Phudc 0.065 021 | bak Glei -0.021 1.30
Tra My 0.230 0.51

Két qua kiém tra dong nhét dir liéu ving cho
thdy H; = 0.39, H, = -0.2 va H; = -0.4. Nhu vay
mau dit liéu D (25 tram) 1a dong nhat va du diéu
kién dé phén tich tan suat mua vung. Bén canh do,
két qua tinh gia tri Z°™ twong ung véi 5 dang
phan phéi dugc xem 1a c6 kha niang phu hop
(GLO, GEV, LN3, PE3 va GPA) cho mau dit liéu

ving D. Két qua chon ra duoc 3 dang phan phdi
pht hop d6 13 GEV (|Z°%] = 0.37), LN3 (|Z°%| =
0.05) va PE3 (|ZDiSt| = 0.84). Két qua nay ciing
hoan toan phu hop véi két qua nghién ctru trude
day (Nguyen Truong Huy et al, 2016) khi nghién
cttu chon ham phan phéi xac suét dai dién cho
phéan phdi mua ngay 16n nhat nam & Viét Nam.
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Hinh 2. Két qud phdn tich tan sudt ving cho tram Thanh My véi ba dang phdn phdi:
a) GEV; b) LN3 va ¢) PE3. Puong lién nét ¢ giita la gid tri wéc tinh Maximum Likelihood (ML),
hai dwong durt nét trén va dudi twong ung la gia tri woc tinh voi do tin cdy 5% va 95%,
cac diém cham la gid tri quan sdat mwea mot ngay Ién nhdt ciia ving.

Dé biét duoc phan phdi nao 1a phu hop nhat
cho phan tich tan suat mua ngiy 16n nhit cia
ving nghién ctru. So sanh két qua phén tich tan
sudt mua vung cho mét tram do mua bat ky voi ba
dang phan phdi GEV, LN3 va PE3. Tram duoc
chon 1a tram Thanh My nam tai trung tdm cua
ving nghién ciru, c6 s6 ndm quan sat 36 nam.

Bang 3. Két qua wéc tinh lrgng mua X
twong wng thoi gian 1ap lai T=100 va 1000
nam cho tram Thanh My cho ba dang phan
phéi GEV, LN3 va PE3, don vi tinh (mm)

Phan ph6i | T (nim) 100 1000
GEV Xp 482 637
LN3 b 477 629
PE3 X 464 587
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Xét vé hinh dang cua duong cong tan suit
(phan dudi duong tan suat ¢ hinh 2) thi phan
phéi PE3 khong bam sat cac diém kinh nghiém
c6 gia tri mua mot ngay 1on nhét trong khoang
thoi gian lip lai T=100 dén 1000 nam, trong khi
d6 hai phan phdi con lai (GEV va LN3) diéu
chinh dudng cong rat tét. Diéu nay cho thay két
qua udc tinh lwgng mua X khi s dung phan
phéi PE3 bi giam dang ké & phan dudi cua
duong tan suat (T > 100 ndm).

Xét vé gia tri woc tinh cua suy ludn tan suat
(ving ngoai suy T > 100 nim, bang 3), thi két
qua udc tinh lwong mua X khi s dung phan
phéi GEV cho gia tri 16n nhat. Diéu nay ciing
hoan toan phu hop véi két qua nghién ctru trude
day cho rang phan phdi GEV rét thich hop cho
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viéc wdc tinh lwong mua ¥ tuong tmg véi thoi
gian 1ap lai trén 500 nam. Bén canh do, phan
phdi GEV ciing dugc st dung nhiéu trong phan
tich tan suat 1ii ving khi két hop véi cac thong tin
It lich st va i cyc han (Gaume et al, 2010;
Nguyen Chi Cong et al, 2014; Halbert et al, 2016).

Nghién ctru nay lya chon phan phéi GEV la
phan phdi théng ké trong phan tich tan suat mua
vung cho tinh Quang Nam. Mot ban d6 mua
ngdy 16n nhat ung voi thoi gian lap lai T=100
nam duoc xdy dung dua trén két qua phan tich
tan suat mua ving va phuong phap dinh luong
khoang cach ngugc (IDW) dé ndi suy trong GIS
duoc sir dung dé noi suy duong dang tri mua tir
cac gia tri udc tinh X 00 cua 25 tram do.
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Hinh 3. Ban dé mwa mét ngay 1om nhat vmg voi
thoi gian lap lai T=100 nam va su dung phan
phoi GEV (khéng xét dén yéu t6 dia hinh).

Hinh 3 thé hién két qua noi suy dang tri mua
ngay 16n nhat ung v6i T=100 nim. Cac két qua
cho thdy tim mwa mot ngay 16n nhét chii yéu
tdp trung tai cadc huyén Tra My; Tién Phudc;
Hiép Buc va Phude Son. Ude tinh lugng mua
mot ngay tai Tra My 13 16n nhat ving (trén 700
mm v6i T=100 ndm). Dy tinh nay la kha phu
hop v6i xu thé mua trong ving vi Tra My la

TAI LIEU THAM KHAO

tram do mwa nam ngay duéi ddy niii Ngoc Linh,
day 1a suon don khdi khong khi lanh tir phia
Bic di chuyén vé phia Nam hoic giéo Pong tir
bién vao nén hang nim c6 lwong mua 16n nhat
vung. Tuy nhién tai cac huyén phia Tay Quang
Nam nhu Tay Giang va Nam Giang do khong
¢6 tram quan do mua nén két qua ndi suy con
nhiéu han ché.

5. KET LUAN

Nghién ctru nay da trinh bay mot cach c6 hé
thong cac budc trong phan tich tin sudt mua
ving va 4p dung lan dau tién cho miu dir liéu
ving tai Quang Nam. Nghién ctru sir dung mau
dir lidu lugng mua mot ngay 16n nhat cua 25
tram do muwa véi tong s6 nam quan sat 1a 721
nim. Mau dit liéu mua ving nay da duogc sang
loc dé dam bao tinh doc lap trong théng ké. Mau
dir liéu nay ciing dugc kiém tra tinh dong nhat
va phan phdi thich hop nhat dugc lwa chon 13
GEV. Qua két qua phan tich tin suat ving dé tir
d6 woc tinh tan sudt cho 25 tram do trong ving
thong qua phuong phép chi sé mua ving va
thuat toan Bayesian MCMC. Nghién ciru su
dung phuong phap noi suy IDW trong GIS dé
xdy dung ban dd6 mua mot ngay 16n nhat tuong
mg voi thoi gian 13p lai T=100 nim. Ban d6
phan bé mua thé hién rat phu hop véi xu thé
mua va dic trung cua ving nghién ctru. Két qua
nay co thé giup cac k¥ su udc tinh dugc gi tri
mua, & bat ky vi tri nao twong ing v&i tan suat
hay thoi gian 1ap lai cao. Tuy nhién do mat d¢
tram do muwa & khu vuc phia Tay cua tinh
Quang Nam kha thua nén chét lugng ndi suy tai
khu vyc nay con han ché.
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chinh trong viéc thu thap sb liéu do mua cua 25
tram do trong vung.
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Abstract:
DEVELOPING A DAILY MAXIMUM RAINFALL MAP BASED
ON REGIONAL FREQUENCY ANALYSIS AND BAYESIAN INFERENCE:
A CASE STUDY IN QUANG NAM PROVINCE

The design and testing frequency of the daily maximum rainfall is crucial in hydraulic and
hydropower structures design and management. In Vietnam, short period of gauged rainfall data
reduces the reliability of the estimated results in the design and testing daily maximum rainfall. In
addition, due to the sparse distribution of the rain gauge network, the rainfall measurement does
not reflect the actual value at each catchment. To overcome this limitation, this study uses a
regional approach and a Bayesian inference to increase the number of the gauged rainfall data
samples in order, to increase the reliability of the estimated frequency and develop the daily
maximum rainfall map, which can be applied in the hydraulic structures design and management.
The study area is Quang Nam province with 16 rain gauges, combined with 9 rain gauges in the
neighboring provinces. The results demonstrate that the developed daily maximum rainfall maps
are consistent with the precipitation characteristics and distribution in the study area. These results
also provide the estimated rainfall level in any location corresponding to the design frequency or
the return period.

Keywords: regional frequency analysis, Bayesian inference, credibility, daily maximum rainfall,
Quang Nam province.
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