BAI BAO KHOA HQC

XAY DUNG ATLAS MUA NGAY CUC PAI CHO
VIET NAM

Nguyén Hoang LAm', Nguyén Truwong Huy', Vo Ngoc Dwong!,
Pham Thanh Hung', Nguyén Chi Céng'

Tém tit: Viéc thiét ké, quan 1y va vin hanh hé thong cdc cong trinh thity doi héi cdc thong tin
Vé tan sudt va cuwong dé muwa cue dai. Cdc thong tin nay thwong dwge thé hién dwdi dang cac dwong
tan sudt mea (PTS) tai mét tram hay diedi dang mét atlas cho nhiéu tram hay mét viing. Bai bdo nay
trinh bay viéc xay dung atlas mwa ngay cuc dai cho toan Viét Nam sw dung liét tai lieu muwa tir 155
tram quan trdc dwa trén suy lugn tan sudt cho maoi tram. Atlas dwoc xay dung dva trén 03 ham phan
phéi xdc sudt dang dwoc sir dung rong rdi trén thé gidi, bao gom ham phdn phéi cuc tri tong quat
(GEV), ham phén phéi chuan tong quat (GNO) va ham phdn phoi Pearson logi III (PE3), nham
muc dich hé tro tot nhat cho viée tinh todn va chon mura ngay thiét ké cuc dai khi sir dung. Sy khac
biét vé gid tri mwea ngay tinh toan cwc dai dwa trén ba phdn phoi twong g véi cdc tan sudt khdc

nhau ciing dwocphan tich va trinh bay trong bai bao.

Tir khoa: Atlas mua, ham phén phoi xdac sudt, mua ngay cuc dai, phan tich tan sudt, dwong tan

sudt.
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1. Giéi thi¢u

Viéc thiét ké, quan 1y va van hanh hé thong
cac cong trinh thuy ndi riéng va cac cong trinh
xay dung noi chung nhu hé thdng thoat nudc d6
thi, hé thong ho chtra va dap dang, hé thong tiéu
thoat nudc cho ciy trong, v.v. doi hoi cac thong
tin vé tan suat, thoi luong va cudng do ciia mua
cuc dai (MCD). Nhiing thong tin nay thuong cé
duogc thong qua vi¢e thyc hién phan tich tan suat
mua (PTTS) va sau do6 thuong dugc trinh bay
duéi dang cac dudng tan sudt mua (DTS) tai mot
tram hay dudi dang mot atlas cho nhiéu tram hay
mot vung [10]. Tuy thudc vao muc dich str dung
ma cac DTS ¢o thé duge xay dung cho cac thoi
doan khac nhau, tir MCD thoi doan ngén nhu 5
phut, 10 phat, 1 gid cho dén cac thoi doan dai
hon nhu 1 ngay, 3 ngay, 10 ngay. Cac thong tin
MCP thoi doan ngén thudng can thiét cho viée
tinh toan, danh gia tac dong cia MCD Ién hé
thong thoat nudc va ngap Gng do thi, trong khi
cac thong tin MCD thoi doan dai thuong dugc
sir dung cho viéc thiét ké va quan 1y cac hd
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chura, dap dang, cac cong trinh tiéu nude cho cay
tréng, V.V...

bé thuc hién PTTS va xay dung cac DTS,
trude hét cac dit lisu MCD can dugc trich xuét tir
chudi dir lidu do mua day du hay lién tuc. Sau
d6, mot ham phan phdi xac suat (HPPXS) thich
hop nhét s& duge lua chon va sit dung cho viéc
PTTS dé c6 duoc cac gid tri MCD tuong tmg véi
cac diém phén vi tai cac tan sudt vuot hay cac
chu ky 1dp lai khac nhau [8, 10]. Trong thuc
hanh, thong thuong phuong phap sir dung chudi
gi4 tri mua 16n nhat nim dugesir dung phd bién
hon so véi phuong phap st dung chudi gi tri
vuot trén mot nguong nhét dinh vi dé thuc hién,
tranh dugc su chu quan va kho khan cua viéce lya
chon gia tri ngudng dé trich xuat[6]. Tuy
nhién,viéc Iya chon mot HPPXS thich hop van
chua c6 su nhat tri chung va thudng phu thudce
vao cac dic trung ciia chudi dir lidu thuc do tai
céc tram cu thé.

Thuc té hién nay cé rat nhiéu cac HPPXS
khéac nhau d3 duoc dé xuét cho viéc PTTS céc
bién cyc tri trong thay van va cdc ham nay
thuong dugc liét ké thanh ho cac ham phéan phéi.
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Co6 thé ké dén nhu ho ham phan phéi chuén, ho
phan phéi cuc tri, ho Gamma, ho Béta, ho
Pareto, ho Hyphen, va nhiéu ho khac [4, 8, 10].
Tuy nhién quy trinh thyc hanh PTTS tir cac quic
gia 16n trén thé gi6i dang quy vao viée sir dung
cac phan phéi nhu: ham Gumbel & Chau Au va
Nhat Ban, ham GEV & Uc, ham GEV, GNO va
Log-Pearson 3 ¢ Canada, Log-Pearson va
Pearson 3 6 Hoa Ky, va ham GLO & Anh [8, 10].
Nguyen et al.(2002), so sanh cac phan phdi nay
cung voi mot s6 HPPXS khéc su dung dir li¢u
MCD 5 phut va 1 gio tir 20 tram do ¢ Quebec,
Canada va chi ra raing GEV va GNO hoat dong
t6t hon nhidu so véi GUM va GLO [7].
Green et al.(2012) so sanh mrc 4§ miéu ta mua
cuc dai ctia 05 phan phdi phd bién cho MCP ¢
Uc va chi ra rang GEV thich hop nhét[5]. O nudc
ta, cac dic trung 1 thiét ké thong thuong dugc
tinh theo duong cong phan phdi xac suit PE3
[2]. Tran et al.(2008) str dung phan phéi PE3 dé
xay dung IDF cho mot vai tram ¢ Viét Nam [9].
Nguyén Trudng Huy va nnk (2017) so sanh mirc
d6 miéu ta ciia 07 HPPXS pho bién sir dung liét
tai liéu mua ngay cuc dai tr 155 tram quan tric
mua ¢ Viét Nam. Két qua phan tich dwa trén cac
tidu chi danh gi4 khac nhau cho thdy rang phan
phdi GNO 1a thich hop nhat cho viéc PTTS mua
ngay cuc dai.Tuy nhién hai ham phan phi GEV
va PE3 ciing cho két qua gan nhu twong dong
v6i ham GNO va ciing duoc kién nghi sir dung
cho viéc PTTS mua ngay cuc dai nham tang do
tin cay [5].

O Viét Nam céc tram do mua thoi doan ngén
thuong phan bd thua thot, chudi thoi gian quan
tric ngan va khong lién tuc. Bai bao nay, budc
dau dé xuat viéc xay dung atlas mua ngay cuc
dai cho toan Viét Nam st dung tai liéu mua ngay
cuc dai tur 155 tram quan tric trén toan quéc dua
trén suy luan tan suat cho mdi tram do. Chi tiét
vé co s6 dit liéu mua st dung cho bai bao dugc
trinh bay trong muc 2. Cac DTS va atlas duoc
xdy dung dya trén 03 HPPXS 1a ham phéan phdi
cuc tri tong quat (GEV), ham phén phdi chudn
téng quat (GNO) va ham phan phi Pearson loai
I1I (PE3) nham muc dich cung cp nhiéu thong
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tin hon va hd tro tdt nhat cho viéc tinh toan va
chon mua ngay cuc dai thiét ké khi st dung. Chi
tiét vé cac ham phan phdi va phuong phéap xay
dung DTS va atlas dugc trinh bay trong muc 3.
Két qua xay dung DTS, atlas, ciing nhu so sanh
su khac biét v& mua ngay cuc dai dya trén ba
phan phéi twong tmg vdi cac tan suat hay cac chu
ky 1ap lai khac nhau ciing dugc trinh bay trong
muc 4. Muc 5 trinh bay tom lugc lai cac két qua
dat dugc va két luan.

2. Co s6 dir liéu

Téng cong 155 tram mua dugc sir dung dé
xay dung DTS va atlas mua ngay cuc dai cho
Vi¢t Nam. Vi tri va sy phan bd cta cac tram do
mua duogc thé hién trén hinh la. Céc tram quan
tric mua nay dugc chon dya trén chét lugng cua
tram do, chiéu dai quan tric, va kha nang dai
dién cho su phan bé mua theo khong gian tai cac
vung khac nhau. Cu thé, hon 3/4 sé tram nghién
ctru ¢6 thoi gian quan tric trén 30 nam, va 1/4
con lai ¢ thoi gian quan tric toi thiéu 26 niam,
duy nhat 01 tram Ly Son c6 thoi gian quan tric
22 nam. Cac tram do mwa nay nam trai rong trén
toan quéc, tir Bac vao Nam va tir Tay sang Dong.
Céc tram quan tric mua déu nam trong lanh thd
Viét Nam, do d6, viéc ndi suy gia tri mua tai cac
bién tiép giap véi cac qubc gia khac s& kém
chinh x4c hon so v6i ndi suy mua trong lanh tho
Viét Nam. Tuong tu, viéc ndi suy tai cac bién
tiép giap voi bién ciing sé& thiéu chinh xac hon
do su han ché vé phan bd cua cac tram quan tric
mua.

Céc dic trung théng ké cta 155 mau dir liu
mua ngay cuc dai dugc trinh bay dudi dang biéu
dd hop trong hinh 1b. Céc dic trung thong ké
khéc nhu hé b thién 1éch va hé sb d6 nhon chuin
duoc tinh theo phuong phéap L - moment va dugc
trinh bay & hinh 2. Chi tiét vé phwong phap
L - moment duoc trinh bay trong muyc 3. Biéu d6
nay thé hién mbi quan h¢ gitra h¢ s6 L - thién
léch T3 (L - skewness) va hé s6 L - d6 nhon chuan
T4 (L - kurtosis) tinh theo phuong phap
L - moment. Trén biéu d6 nay mdi phan phdi
nhu GEV, GLO, GNO (hay LN3), GPA vdi ba
tham s6 dugc thé hién bang mot duong cong duy
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nhét. Cac phan bd véi hai tham s duoc biéu dién
béng diém. Vi du: GUM duoc thé hién béng
diém mau do (G) trén dudng cong GEV. Biéu d6
ti s L-moment cia 155 tram muwa nghién ciru
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Hinh 1. (a) Vi tri va phdn bo cia 155 tram mwa nghién civu va (b) Biéu do hop chudn cdc dic trung
théng ké ciia 155 mdau mwa ngay cue dai nghién ciru, bao gom gid tri 1om nhdt (max), gid tri trung
binh (mean), gid tri nho nhat (min) va dé léch chuan (std)
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3. Phuwong phap xiy dung dudng tan suit
va atlas mwa ngay I6n nhit nim

DPuong tan suat mua (PTS) tai mdi tram duoc
xay dung dudi dang dd thi thé hién mdi quan hé
gitra lugng mua ngay cuc dai (X1max, mm) va
tan suat (F, %) hay chu ky lap lai (T, nim). Dé c6
duogc cac dai lugng nay, trudc hét PTTS tai cac
tram su dung tai li€u mua ngay cuc dai dugc
thue hién dé c6 duge cac DTS va cac gia tri mua
ngay cuc dai thiét ké twong tng vai cac tan suat
vuot hay cac chu ky lap lai mong muén. Ba
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Hinh 2. Biéu do ti s6 L - momentT3~ Tyciia cdc
tram muea (cdc diém mau xanh). Gid tri trung
binh Tyva T, ki hiéu bang “+ . Cdc diém déc
biét trén cdc dwong cong phan phoi thé hién
cdc phdn phoi 02 tham s6, L= phdn phéi Lo-
gistics, G= phdn phoi Gumbel (cuc tri loai I),
N= phdn phéi chudn, E=phdn phoi ham mil,

U=phdn phéi déu

HPPXS duoc lya chon la ham GEV, GNO va
PE3. Cac HPPXS nay déu la ham chira ba tham
s6, bao g@)m tham s vé& vi tri, ti 1& va hinh dang.
Ham mat do xac suét f (x) va ham diém vi phan
x(F) cuia cac HPPXS nay duoc tong hop va cung
cap trong bang 1 [4].

Dé udc tinh tham s ciia cac ham phén phdi,
¢6 nhiéu cach thirc khac nhau trong d6 bao gdm
phuong phap moment, phuong phap kha nang
16n nhét, phuong phap moment trong sb xac suat
va phuong phap L - moment [4, 8]. Cac phuong
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phap nay khac nhau & trong s6 ma mdi phuong
phap gan cho cac phan tir trong toan chudi dir
li¢u, trong $6 16n hon ¢6 thé gan cho cac cuc tri
& gan phan dudi hay phan giita ciia ham mat do
x4c suat. Phuong phap kha niang 16n nhat cho
phép udc tinh tham s6 gan nhu tdi wu cho mot
vai HPPXS. Tuy nhién phuong phap nay doi hoi
khéi lwong 16n trong qua trinh tinh toan, dong
thoi né ciing rat nhay khi s dung voi céc
phuong phap s6 khac nhau dé tim nghiém.
Phuong phap L - moment 1a sy két hop tuyén
tinh v6i cac trong s6 khac nhau ctia phuong phap
moment trong s6 xac sudt. Phuong phéap L-
moment cho két qua gan nhu khong sai 1éch va
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phuong phap nay phan biét cac thudc tinh cua
dir liu 1€ch, do d6 no6 kha 1y tudng cho viéc udc
tinh tham s cua cac dit liéu thity van. Phuong
phap L - moment cho két qua 6n dinh hon nhiéu
s0 v6i phuong phap moment khi c6 sy ton tai ciia
cac gia tri ngoai lai - la cac gia tri cuc 16n hay
cuc nhd, va 1é6n hon hay nho hon nhiéu 1an so
v6i cac gia tri con lai trong chudi dir liéu. Trong
nhiéu truong hop, phuong phap L - moment cho
két qua wdc tinh tham sb hiru hiéu hon nhiéu so
v6i phuong phap kha nang 16n nhét. Do d6 bai
bao nay str dung phuong phap L - moment dé
uge tinh tham sd cho ba HPPXS duogc chon
[4,8].

Bdng 1. Ham mdt d¢ xdc sudt f(x) va ham diém vi phan x (F) ciia 03 HPPXS khao sat
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Cac atlas mua ngay cuc dai twong ung vdi cac
chu ky 1ap lai khic nhau s& duoc xdy dung bang
cach ndi suy gia tri mua ngay cuc dai thiét ké
dua trén suy luan tan suit cho mdi tram. Yang et
al. (2015) chi ra rang c6 nhiéu phuong phap noi
suy mua theo khong gian khac nhau va dugc
chia lam ba nhoém chinh dua trén cach thirc va
dir liéu sir dung cho noi suy. Pong thoi Yang et
al. (2015) ciing chi ra rang phuong phap nghich
dao khoang cach la mot trong nhitng phuong
phap dugc str dung rong rai nhat va cho két qua

dang tin cdy. Do do, bai bao nay su dung phuong
phéap nghich ddo khoang cach cho viéc noi suy
mua theo khong gian cho viéc xay dung atlas
mua ngay cuc dai.

4. Két qua va ban luin

Hinh 3 trinh bay két qua xay dung va so sanh
DTS mua ngay cuc daicho ba tram mua khac
nhau (tram Hoa Binh, Hué, va Viing Tau) thuoc
ba khu vuc Mién Béic, Mién Trung, va Mién
Nam nhu mot vi du minh hoa. Cac DTS nay
duoc xay dung cho cac chu ky Iap lai T khac
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nhau dya trén ca ba phan phdi GEV, GNO va
PE3. Viéc xay dung DTS cho tAt ca cac tram con
lai dugc thuc hién tuong tu. Két qua phan tich
va so sanh do thi DTS ciing nhu cac diém phan
vi (cac gia tri mua ngdy cuc dai thiét ké) cua ca
ba phan phdi cho thiy rang gia tri mua ngay cuc
dai thiét ké twong tmg vé6i chu ky lap lai 1én dén
khoang ba lan chiéu dai cia miu quan tric
(T=100 nam) gan nhu twong déng cho phan 16n
cac tram (Hinh 4) nhung kha khéc biét cho céac
chu ky lap lai siéu 16n. Diéu nay duogc 1y giai
thong qua tinh chat dic thu cia timg phan b6 thé
hién qua phan dubi tir nhe cho dén ning (light to
heavy tails). Thao luan ki hon vé tinh chat dudi
ctia cac phan bd co thé dugc tim thay trong El
Adlouni et al. (2008)[1]. Cu thé trong bai bao
nay thi PE3 c6 dudi nhe hon so véi GNO, GEV
c¢6 dudi nang nhat (Hinh 3). Chi tiét hon, su khac
biét giita cac két qua twong Gmg véi cac chu ky
lap lai nho (T=10 ndm) hay trung binh (T=50
niam) 1a khong dang ké, dao dong xap xi 1%
(Hinh 4). Két qua tinh toan va hién thi trén hinh
4 cling cho thdy, d6i véi T=10 nam, ham PE3
cho gia tri thién 16n nhét, tiép dén 1a ham GNO
r0i dén ham GEV. Pdi véi T=50 nam, ba phan
phdi cho két qua gan nhu twong dong va khong
c6 su khac biét dang ké. Trong khi do, ddi vai
chu ky lap lai 16n T=100 nadm, sy khac biét cua
két qua tinh ndm trong khoang tir 3% t6i 8% va
theo xu hudng nguoc lai, ham GEV cho gia tri
thién 16n nhat, tiép theo 1a ham GNO rdi dén
PE3. Can chii ¥ rang chiéu dai trung binh cua
mau la khoang 30 nam. Theo WMO (2009), viéc
PTTS tuong tmg v6i T nam trong khoang hai lan
chiéu dai mau cho két qua twong ddi chinh xac
va tin cay. Trong khi viéc ngoai suy voi T 16n
hon s& cho két qua sai léch dang ké, dic biét la
cac gia tri T si€u 16n (T=500, 1000 nam). Diéu
nay dugc thé hién rd trén hinh 3. Do d6, bai bao
chi so sanh sy khac biét gilra cac gia tri mua
ngay cuc daithiét ké tinh theo ba phéan phdi
tuong Gng voi cac chu ky 1ap lai khiac nhau
(T=10, 50, 100 nam).

Hinh 5 trinh bay két qua xdy dung atlas mua
ngay cuc dai cho toan Viét Nam vdéi cac chu ky
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lap lai T=10, 50, va 100 nam sir dung 3 phan bd
GEV, GNO va PE3 va phuong phép ndi suy mua
khong gian nghich dao khoang cach. Trén mdi
ban dd, nhimg ving c6 mau dé dam 13 ving co
cuong do mua lon, trong khi nhitng ving mau
xanh mb ta ving c6 cuong d6 mua nho. C6 thé
thay 1a cac gia tri 16n nhat ciia mua ngay cuc dai
thiét ké xuat hiéntai khu vuc Bic Trung B -
vung s6 IV (dinh 16n nhét tai Thira Thién Hué),
tiép theo 1a ving Nam Trung Bé - ving s V.
Gia tri mua ngay cuc dai thiét ké & hai khu vuc
nay dao dong cuc ki dang ké. Vi dy, lugng mua
ngay cuc dai thiét ké tng véi T=100 nam thay
dbi trong khoang tir 200 mm cho dén khoang
1200 mm. Tiép dén 1a cac khu vuc Pong Bang
song Hong — ving sb 111, khu vic Dong Bic -
vung s6 IT, khu vuc Tay Nguyén - ving sé VI va
khu viuc Nam B6 - ving s6 VII. Lugng mua
ngay cuc dai thiét ké tmg v6i T=100 nim dao
dong trong khoang tir 150 - 650 mm. Dao dong
vé luong mua ngay cuc dai thiét ké & hai khu vuc
con lai kha it, ddc biét 1a ving Tay Bic - s 1,
nam trong khoang tir 100 - 300 mm cho T=100
nam, trong khi khu vuc Dong Bing song Ciru
Long - ving s6 VII thi khoang 100 - 400 mm cho
T=100 nam.

5. Két luan

Bai bdo nay trinh bay viéc xay dung duong
tan suat (DTS)va atlas mua ngay cuc dai sir dung
ligt tai li¢u tur 155 tram quan tric trén toan quéc.
Céac DTS va atlas nay dugc xay dung dua trén
03 ham phan phdi xac suat (HPPXS) dang duoc
str dung rong rai trén thé gisi 1a ham phan phdi
cuc tri téng quat (GEV), ham phan phéi chuan
tong quat (GNO) va ham phan phdi Pearson loai
111 (PE3) nham muc dich cung cip nhiéu thong
tin hon va hd tro tdt nhat cho viéc tinh toan va
chon mua ngay thiét ké cuc dai khi st dung.

Két qua phan tich va so sanh d thi DTS cua
ca ba phan phdi cho thay rang gia tri mua ngay
thiét ké cuc dai twong Gmg v6i chu ky 1ap lai 1én
dén khoang ba lan chiéu dai cua mau quan tric
(T=100 nim) gan nhu twong doéng. Tuy nhién
ham GEV va GNO cho gi tri thién 16n hon mot
so v6i ham PE3 d6i véi chu ky lap lai T 16n
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(T=100 nam) va nguoc lai cho T nho (T=10
nam). Két qua xay dung atlas mwa ngay cuc dai
thiét ké (T=10, 50, 100 nam) cho toan Viét Nam
dya trén cac DTS va su ndi suy mua khong gian
theo phuong phap nghich dao khoang cach cho
thdy gi4 tri mua ngay cuc daid Viét Nam phan
b6 khong dong déu. Cac gia tri 16n nhat xuét hién
¢ khu vuc Mién Trung, rdi giam dan vé Mién
Bic va Mién Nam, dong thoi ciing c6 su chénh
léch rat 16n giira cac gid tri 10n nhét va nho nhat
(khoang 10 1an).

O Viét Nam, cac tram quan tric mua thoi
doan ngan (tir vai phut cho dén vai gio) thuong
khan hiém, va néu c6 thi thoi gian quan tric
tuong ddi ngin (dudi 20 nam) va thiéu dong bo.
Do d6, bai béao nay budc dau chi tién hanh xay
dung cac DTS va atlas mua ngay cuc dai. Viéc
xay dung DTS va atlas mua cuc dai cho cac thoi
doan ngan hon (mua phut hay mua gid) c6 thé
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tiép tuc duogc cap nhat va bd sung khi co s6 liéu
quan tric. Cac thong tin vé mua ngay thiét ké
cuc dai tr BTS tai cac tram cling nhu atlas ca
nude da duoc xdy dyng 1a mot ngudn tham
khaohtru ich cho cong tac tinh toan, danh gia tac
dong cua mua ngay cuc dai 1én hé thong thoat
nudc va ngap tng d6 thi, cling nhu c6 thé st
dung cho cong tac thiét ké, quan 1y, va van hanh
hé thong cac hd chira, dap dang, cac cong trinh
tiéu nude cho cdy trong, v.v...Cac két qua tir bai
béo nay dong thoi ciling 1a tién dé dé xay dung
dudng cong cudng do - thoi luong - tan sudt mua
cuc dai (1a sy tong hop cac DTS cia cac thoi
lugng mua khac nhau tor mgt vai phut cho dén
mot vai ngay trén cung mot do thi) trong trong
lai nham phuc vy cdng tac tinh toan thiy van noi
riéng hay thiét ké cac cong trinh thuy va xdy
dung cling nhu céc linh vuc lién quan ndi chung.
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Hinh 4. So sanh gia tri mwa ngay cwc dai(X1max, mm) twong ung voi T=10, 50, va 100 nam cua
155 tram muwa sw dung ba phan phoi GEV, GNO, va PE3 theo 8 viung nghién ciru
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Hinh 3. Puong tan sudt mwa ngay cwc dai(XImax,mm) twong ting véi cdc chu ky lap lai (T, ndm)
s dung ba phan phoi GEV, GNO va PE3 tinh cho ba tram mwa Hoa Binh, Hué va Viing Tau. Cac
diém vong tron la cdc gid tri XImax thuc do (mm)
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Hinh 5. Atlas mwa ngay cuc dai (XImax, mm) twong vng voi T=10, 50 va 100 nam dwa trén ba
phan phoi GEV, GNO, PE3 va phwong phap noi suy mwa nghich dao khoang cach
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CONSTRUCTION OF DAILY MAXIMUM DESIGN RAINFALLS ATLAS
FOR VIETNAM
Nguyen Hoang Lam, Nguyen Truong Huy, Vo Ngoc Duong ,
Pham Thanh Hung, Nguyen Chi Cong
University of Science and Technology - The University of Da Nang

Abstract: The design, management and operation of various systems of hydraulic structures
require information on the probability and extreme rainfall intensity. This information is often
presented in the form of frequency curves at each station or in the form of an atlas/map for many
stations or a region. This paper presents the development of the annual maximum design
rainfallsatlas for the entire Vietnam country using the data from a network of 155 rain-gauges. These
frequency curves and the atlasare constructed based on the three probability distributions widely
used in different countries in the world, including Generalized Extreme Values (GEV), Generalized
Normal (GNO) and Pearson Type IIl (PE3) in order to provide more valuable information for
engineers in practice. The differences ofthe daily maximum design rainfalls at different return
periods estimated from the three distributions are also analyzed and presented.

Keywords: Rainfall atlas, probability distribution, daily maximum rainfall, frequency analysis,
frequency curves.
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