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BAI BAO KHOA HQC

NGHIEN CUU XAY DUNG DUONG CONG IDF CHO
CAC VUNG MUA THUQC MIEN BAC VIET NAM

Nguyén Vin Thing!

Tém tat: Puong cong IDF biéu thi méi quan hé cuong dé - thoi doan - tan sudt muwa. Pdy la mét
ddc trung quan trong duoc su dung dé xac dinh cuong do mua theo tan sudt phuc vu tinh toan lii
thiét ké cho cdc cong trinh tiéu thodt nwée va quy hoach dé thi. O rdt nhiéu nwde phat trién trén thé
gidi nhw Hoa Ky, Canada, Pirc ... hay ngay cd nhitng nude trong khu viee Déng Nam A nhw Malaixia
va Singapore dd cé rdt nhiéu nghién cveu xdy dung dwong cong IDF véi nhitng thoi doan mua ngdn
cho vimg/dia phwong cu thé. Bai béo trinh bdy két qua nghién civu tong quan vé dwong cong IDF
trén thé gici va tai Viét Nam. Qua dé danh gid cdc phwong phdp xdc dinh dwong cong IDF, dé xudt
mét phwong phdp thong nhdt nham xdc dinh diwong cong IDF va tinh todn thi diém cho 8 viing mira
ciia mién Bdc Viét Nam. Két qua cho thdy cdc cong thire tong qudt dé xudt cho 8 tram khi twong dai
dién cho 8 vung mwa dat do chinh xac cao, hé 6 twong quan déu 16m hon 0.9. Phwong phap va quy
trinh tinh todn dé xudt trong nghién citu ndy cé thé irmg dung dé tinh todn cho toan bg lanh tho Viét
Nam, va cé thé gép phan ndng cao hiéu qud va thong nhat cdc thong tin vé IDF phuc vu cong tac

quan 1y nha mede vé khi twong thiy van.
T khéa: IDF, Mién Bic, Tan sudt.

Ban Bién tap nhan bai: 16/5/2017

1. Pit van dé

buong cong IDF 1a mdt cong cu rat quan
trong trong tinh toan thuy van, phuc vu viéc tinh
toan dinh 1t 16n nhat Gtmg voi mot tan sudt xac
dinh ¢ cac vung khong co6 hoac thiéu sd liéu thyuc
do vé lwong mua va luong dong chay trén céac
thuy vuc séng nho. Két qua tinh toan 13 luong
mua phuc vu cho viéc xac dinh luu lugng 1t 16n
nhét, 1am co sé cho viée hoach dinh céc phuong
an phong chdng ciing nhu cac bién phép dé tidu
thoat lugng nudc 1t cho cac luu vuc nho. Trén
thé gioi, viée xdy dung va danh gia duong cong
IDF da dugc quan tdm nghién ctu tir kha som,
trong d6 Sherman (1931) [9], Bernard (1932) [2]
duoc cho la nha khoa hoc tién phong dat nén
mong dé xuat st dung dudng cong IDF. Mot s6
nudc phat trién ciing nghién ctru duong cong
IDF dudi nhiéu dang khac nhau nhu bang tra,
cong thirc hay cac ban d6 vé cuong d6 mua tng
voi cac chu ky 1ap va thoi gian duy tri [4 - 6].

Ngay phan bi¢n xong: 12/6/2017

Mot s6 nghién ctru trong thoi gian gan day
dang tap trung phat trién IDF trong bbi canh bién
d6i khi hau nhu cac nghién ctru ciia Mirhosseini
vacs (2012) [8], Liew va cs (2014) [7], Afrin va
cs (2015) [1].

Cac cong thtic thé hién mdi quan h¢ vé su
hinh thanh cua duong cong IDF cling dugc phat
trién dudi dang khac nhu cac cong trinh cua
Bernard, WenZel, Kimijima, Talbot, Sherman
(Bang 1), cac cong thirc ndy thé hién mdi quan
hé gitta cuong do0 mua va thoi gian duy tri.
Koutsoyiannis (1998) di dé xuit cong thirc thé
hién méi quan hé toan dién hon bao g6m ca
cudng d6 mua, thoi doan va tan xuit (IDF). Céc
cong thirc dang nay tiép tuc duoc phat trién ¢
nhiéu dang khic nhau nhu cong thic cua Lé
Minh Nhat (2007) [6], TCVN 7957:2008 [10] vé
thoat nudc, mang ludi va cong trinh bén ngoai
nhu tiéu chuén thiét ké (Bang 1).
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Bang 1. Thong ké mét sé cong thire tinh todn cuong do muwa

STT  Tén tac gia Cong thirc Y nghia cic ky hiéu
a 1 la cuong do mua; Ty la thot gian duy tri;
1 Bernard [2] I= T" a, n la cac thong so theo diéeu kién dia
d phuong
St ST .y ,
,  Bernardcai 1<) T tyla diém uon; a, ny, nyla cc théng so
tién a theo diéu kién dia phuwong
ot >T
Td
WenZel . 1 .la cuong do mua (l‘nch,es/h):' T, l? thoi
3 (1982) "It gian (phuy); ¢, e, f la cdc thong so theo
d dieu kién dia phuong
a I la cuong do mwa (inches/h); T, la thoi
4 Kimijima = T +b gian (phit); c, d, b la cdc thong so theo
at diéu kién dia phwong
I 'la cuwong do muwa; Ty la thoi gian mua;
5 Talbot a, b la cac thong so theo dieu kién dia
phuong
a I la cuwong do mua; T, d la thoi gian mua;
6 Sherman [9] [=—— a, b, ¢ la cac thong so theo diéu kién dia
(T, +b) phuong
S}}erman cai aT® I la cuong do mua; T,? la thoi gian mua;
7 tién I=—e a, b, ¢ la cdc thong so theo diéu kién dia
(Malaixia) (Ty+0) phuong
+b[-In(-In(1-1/T 1 thoi gi ! i), I la
Lé Minh Nhit  1(d,T) = - [£In=Ind D d la thoi gian duy tri muea (phit); I a
8 . dc cuong do mua (mm/h); T la chu ky lap lai
va cs [6] o
(nam)
q la cuwong do mua (I/s.ha); t la thoi gian
TCVN _A(1+ClgP) duy tri; P la chu k lap lai; A, C, b, n la
9 7957:2008 " JEIp S .
[10] (t+b) tham so6 xdc dinh theo diéu kién mua dia

phuong

Tai Viét Nam, tr nhiitng nam 1960 vi¢c xay
dung duong cong IDF da dugc tinh toan ¢ céac
quy md khac nhau. Cudi thap nién 90, dé tai
nguyén ciru “Xay dung tap so liéu dic trung va
tap Atlat thuy van song ngoi Viét Nam” str dung
chudi sb liéu dén nam 1980 cua 121 tram do dé
dwra ra phuong phap tinh cuong d6 mua 16n nhét
trung binh thoi doan dé tinh Iuu lugng 16n nhat
trong truong hop khong c6 dong chay Iu. Cac
nghién ctru da phan chia Viét Nam thanh 18
vung mua voi cac cong thue tinh cuong do mua
16n nhat trung binh thoi doan cho timg ving va
hién dugc dung phé bién tai Viét Nam.

Gan day, nhém nghién ctru do Tran Thuc va
cs (Vién Khoa hoc Khi tugng Thiy van va
BDKH) di xdy dung va chuyén giao thanh cong
duong IDF ciia mua cho khu vyuc thanh phd Ha
Tinh dya trén bg 12 phuong an du tinh tir mo
hinh khi hau khu vuc khac nhau. Ciing trong
nam 2016, Luu Nhat Linh trong luan van thac si

cua minh da nghién ctu xay dung thanh cong
duong IDF cua mua cho khu vyc tram Lang, Ha
Noi vao cudi thé ky 21 theo 2 kich ban RCP4.5
va RCP8.5 sir dung 5 mé hinh toan cau thudc
du 4n CMIP5. Ca 2 nghién ciru nay déu chi ra
réng, cuong do va tan suit cia cac su kién mua
cuc doan s& tang 1én dang ké trong tuong lai
[8, 12].

Nghién cuu trinh bay trong bai bdo s€su
dung ham phan b xac suét Pearson III dé tinh
todn cdp nhat tan sut thoi doan cho chudi sb
liéu mua dén nam 2013 coa cac tram trong 08
ving mua khu vie mién Bic (Hinh 2). Két qua
s& gop phan nang cao hiéu qua va thdng nhat
cac thong tin vé IDF phuc vu cong tic quan ly
nha nudce vé khi twong thity van, phat trién kinh
ké - x& hoi, phong tranh thién tai, phuc vu thiét
thuc cho cong tac quy hoach, thiét ké cac du an
phat trién co s& ha tang cua Viét Nam.
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BAN BO PHAN VUNG MUA KHU VYT MIEN BAC VIET NAM

BIEN PONG

Ving I: Thuong ngudn séng M,
N thuong ngudn song Nam Rém, cao
nguyén Na San - Son La

Vung II: Luu vuc séng Da, thuong
nguén modt sé song nhanh cia song
‘ Thao

Vung III: Vung nai cao Hoang Lién
Son

Vung IV: Luu vuc song tr song Thao
dén séng Ky Cung trir thuong ngudn
song Chay va song Lo

Ving V: Thuong ngudn séng Chay,
song Lo

Ving VI: Trung tim Bic Bo

Ving VII: Bao gdbm ving Péng Tridu-
Quang Ninh

Ving VIIL Dong bing Bic Bo

Hinh 1. Ban d6 phén ving cuong dg muea cho khu viee mién Bdc Viét Nam [11]

2. Phwong phap nghién ciru va thu thap
50 liéu

2.1. Phwong phap

a. Phdn bé tan sudt Pearson II1

DPuong Pearson I11 12 mot dudng trong s cac
duong cong trong qua trinh gidi phuong trinh
béc hai cua ham méat d¢ dang qua chuéngtuong
g voi phuong trinh 1, ham tan suat tuong Gmg
phuong trinh 2:

dy _ (x+d)y
dx b, +bx

(1)
P = [ SO0 = [ Ly tax )
x ! T(@)

Phan b6 ham Gama & trong céc biéu thic ciia
ham tan suét va c6 ba thong sb xo, B, o nén doi
khi goi 1a phan bd Gama ba thong s6. Khi
C=2C, thi xo=0, chi con hai thong s o va p nén
ngudi ta goi 1a phan bé Gama hai thong sd.

-Céc théng sb:

Theo dang tong quat c6 thé xac dinh o va p
theo phuong phap md men trung tam:

3
o =2t : ()

2

M M,

2
p="2,

Trong d6 chi s dudi 1a bac cia cac momen,
con chi s6 trén 1a bac liy thura cua cac
mo men do.

Céc hé sb Cy, Cs cling dugc xac dinh theo cac
momen trén nén c6 quan hé tuong ung gitra ba

TAP CHi KHi TUQNG THUY VAN

thong s6 thong dung véi cac thong sb o va p:

o=t po_2 )
C C,C -

S v S

Tinh chat:

Phan b co6 gidi han 1 dAU: Xmin< X < 00 ;

+ Khi Cs= 2C, thi gidi han dudi Xmin= 0, trén
gidy Hazen dugc dudng thang;

+ Khi Cs> 2C, thi gidi han dudi Xmin>0, trén
gidy Hazen dugc dudng cong 1dm (so véi truc
p);

+ Khi Cs< 2C, thi gidi han dudi xmin<0, trén
giéy Hazen dugc duong cong 16i (so Vi truc p).
Puong phan bd Pearson III xuét hién tri sb am,
diéu nay khong c6 y nghia vat ly. Tuy nhién néu
dudng phu hop véi cac diém thuc nghiém thi van
chp nhan dugc va phan gia tri am khong xét toi.

- Cong thirc hé sb tan suat:

Khi c6 ba thong s6 co ban ta s& dugc ham mat
d6 tan suit Pearson III va sau d6 tich phan ham
mat do s€ dugc duong tan suét tich liy:

X, = X + Ko (5)
Trong d6:Krgoi la hé s tan sudt, hay hé s6 léch,
Kt phu thudc vao do lap lai T.
x,=K,x i (K=1+K1C,) (0

Trong d6: Gia tri K, 12 hé s6 tmg véi cac
truong hop Cs=mC, cua duong Pearson I1I.

Ung dung cua duong tan sudt Pearson III:
Puoc st dung rong rai trong thuy vin ¢ nhiéu

S thang 06- 2017



nude trén thé gidi va ca ¢ Viet Nam. C6 thé sir
dung cho nhiéu dai luong thity vin khac nhau.

b. Xdy dung céng thirc tong quat

Str dung duong cong 1y thuyét Peason III dé
tinh tan suét cho cac tram theo chudi sb liéu mua
16n nhét nam cac thoi doan yéu ciud=5, 10,
15,30, 60’, 90, 120°, 180°, 360°, 720’ va 1440°.
Cuong d6 mua 16n nhét twong tng mdi thoi doan
va mot tan sudt trén duge tinh theo lwong mua
16n nhét ctia mdi thoi doan va mot tin sudt tuong

{ing.
(0287

Trong do: d 1a thoi doan mua; T 1a chu ky lap;
i(d,T) 1a cudng d6 mua 16n nhat (mm/h) thoi
doan d va mot tan suat (1-1/T); X(d, T) 1a lugng
mua 16n nhit thoi doan d va tan suat (1-1/T).

Cong thire thyc nghiém biéu dién quan hé
IDF dugc nhom nghién ctru st dung 1a cong thire
cua Sherman c6 dang:

) a
@ (@ +b)

Trong do: i(d) 1a cuong d mua thoi doan d
cho mdi chu ky lap cho trudc; a, b, ¢ 1a cac tham
$b phu thudc vao vi tri tram mua va chu ky lap
lai véirang budc (a>0,0< b<1h,0<c<1).

(7

(®)
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Cong thirc tong quat tinh cudng do mua dugc
xac dinh dya vao lugng mua co so nhu 1a chi $6.
Trong do, lugng mua co sd dugc chon 1a lugng
mua thoi doan 1 gio chu ky 1dp 100 nam. Vay
cong thirc tong quat tinh cuong d6 mua tai mot
tram c6 dang:

i(d',T').(c1 +A, log(T)).a

(d+b)’
c. Panh gia céng thire tong quat

i(d,T) = )

Dé danh gia cong thirc tong quat duoc xay
dung & trén, nghién ciru s& danh gia hé sé tuong
quan giita chudi s6 liéu thuc do va tinh toan cing
v6i sai s6 quan phuong gitra cuong d6 mua tinh
toan bang cong thic tong quat va tinh theo
TCVN 7957:2008 [11]:

Cong thirc sai s6 quan phuong:

S = Z(Iz _Il)z

n—1

(10)

Trong do: Ii 1a cuong d§ mua tinh todn; I la
cudong d6 mua tinh theo cong thic tong quat
duoc xay dung.

Dua trén co s¢ ndi dung cac phuong phép
phan tich trén, nghién ctru tong hop quy trinh
xay dung IDF trong hinh 2.

Tinh todn cuong A0 mua
cac thoi doan, dor liéu mua
ngay 1én nhat

A

Kiém tra sai sd, tinh thuan
nhat, tinh dirng ctia chuoi

Xay dung duong IDF cho
cac tram khituwgng va cac
tram do mua

sb lidu théngké

Lua chon ham (dang) phan
bo tan suat

Tong quan CT]

tinh IDF N\ il v

Luachon | [[Xay dungban dd phanbé, Xac dmich}E)ng thire

cong thic phéan vung cuong d6 mua
Ti€u chiphan

vung cuong - Y
d6 mua Ungdung trong mét s6 1inh
vuc va pho biénkét qua

nghién ctru

Hinh 2. Quy trinh thuc hién xac dinh IDF
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2.2. 86 ligu

S6 liéu mua thoi doan ngén tai 8 tram khi
tuong dai dién cho 8 ving mua ¢ khu vuc mién
Bic cua Viét Nam dugce st dung cho nghién ctu
bao gém tram Son La, Than Uyén, Luc Yén, Cao
Bing, Bic Mé, Thai Nguyén, Son Dong, Nho
Quan. Chudi s6 liéu nay dugc thu thap tai Trung
tam Khi tugng Thiy van Qudc gia tir nam 1981
dén nam 2013 (33 nam) vdi cac thoi doan = 5°,
10°, 15°, 30°, 60°, 90, 120°, 180°, 360°, 720’ va
1440’ va da duoc kiém tra tinh hop 1y cua dit liéu
trudce khi dua vao tinh toan.

3. Két qua tinh toan thir nghiém cho mién
Bic Viét Nam

Dua trén dir liéu da thu thap tai cac tram nhu
da trinh bay & trén, phan b tan suit Pearson III
duoc sur dung dé tinh toan xac dinh cuong do
mua (ng véi cac thoi doan va tan sut khac nhau.
Viéc hiéu chinh céac thong sé Cy, Cssao cho phu

hop vé6i duong tan sut kinh nghiém, tir d6 vé
dugc duong tan suat 1y luan v6i bd thong s6 mai
dugc trinh bay trong bang 2 va hinh 3.

Dé danh gia cong thic tong quat duoc xay
dung, tai mdi tram tién hanh tinh toan cuong do
mua cac thoi doan Gmg voi cac tin suat khac
nhau va so sanh véi két qua tinh bang cong thirc
tong quat (Bang 2). Két qua tong hop hé sb
tuong quan gilra gia tri thyc va gia tri tinh toan
(R) va sai sb quan phuong giira két qua tinh bang
cong thuc tong quat va két qua cuong dong mua
xac dinh theo TCVN 7957:2008 @) [11]. Két qua
cho thay gia tri hé s6 twong quan gitta gia tri thuc
va gia tri tinh todn tai cac tram déu 16n hon 0.99,
cac gia tri sai s6 quan phuong cua cac tram co
gia tri rat nho tir 3,6-8,9 mm/h. Nhu vay cac
cong thirc tong quét duoc thiét 1ap cho gia tri tinh
toan cuong do kha phu hop voi gia tri cuong do
mua xac dinh theo TCVN 7957:2008 ©).

Bdng 2. Két qua so sanh gitta cdc cong thirc ciia tram Luc Yén

Chu ky Cl,rf‘m;g do mua (mm{h) cac th(vn doan }ing Cong t;l 41:'c:06r;§ ql:;tT)
Lip/thoi véi tan suat P(%) va chu ky 1ap (N nam) 1(d,T) = W
doan
’ 100 50 20 10 5 4 2 100 50 20 10 5 4 2
5 318 292 265 257 228 198 151 307 280 253 244 216 189 152
10 227 212 197 192 175 156 125 262 239 215 208 184 161 130
15 207 194 180 175 159 142 112 230 210 189 182 162 141 114
30 168 154 140 136 121 105 794 173 157 142 137 122 106 85.7
60 126 116 105 102 90.2 779 588 121 110 994 959 851 743 60.0
920 909 84.1 77.1 747 67.1 58.7 452 959 873 787 760 674 588 47.5
120 747 695 64.0 62.1 56.0 492 37.8 80.6 73.4 662 638 56.6 494 399
180 59.1 547 50.0 485 434 37.8 285 625 569 513 495 440 384 31.0
360 458 413 36.6 350 30.1 248 168 399 363 327 31.6 280 245 19.8
720 235 216 197 19.1 17.0 146 107 251 229 206 199 176 154 124
1440 164 146 128 122 104 841 552 157 143 129 124 11.0 9.64 7.79
Bang 3. Keét qua so sanh gitta cdc cong thirc cua cdc vung
\ Sai s0 N Sai s6 (5 N Sai s6 (5
Ving (8 mm/h Ving m m/(h ) R Ving mm/(h ) R
I 5.7 0.99 v 6.6 0.99 VII 7.7 0.99
1I 3.6 0.99 A" 8.9 0.99 VIII 5.8 0.99
11T 8.0 0.99 VI 3.2 0.99

TAP CHi KHi TUQNG THUY VAN
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Chlimg &4 ruca cwmh)

—— i

Cicvg s ik

Vung II- Than Uyén

= fsam
oA Se—

—— e

LA WO
Wheiel ol s (pebaie ) Thisi ,:; Qe ad B sy M
1463 +1071*1log(T 641+ 579 *1log(T
I(d,T) = (d+16)0’8425g( ) I(d,T) = (d+9)0’692§( )
Vung I1I- Luc Yén Vung IV- Cao Bang
Bwcar —a :.j,.., | = I“: | P —a— g 1
: = == T | [ ST e == [
H S S EREEE E | —— oy |
i K '
= g e
1
1 il i E. " (1] L el Ll 1w mnm 1 L
TS i |y ) Thsi doan (piale)
941+ 687 1og(T) 1271+ 899 *log(T)
1(d,T) = 1(d,T) =
( ) (d + 14)°0087 ( ) (d+15)°7°0
Ving V- Bac Mé Vung VI- Thai Nguyén
330 | I ]
’g’ =il ] —— e T
% e T LI - & 30 i
x | P iy .
R SR e~ e e . e e
Thed dnae s phuen Thin doga (i)
760+ 624 =1og(T) 1746 +1014 *1og(T)
1(d,T) = I(d,T) =
( ? ) (d+12)0,7282 ( ) (d+20)0,772
Vung VII- Son Dong Vung VIII- Nho Quan
T o i
4 I
: H
el ! B e
Tt o st et ey

834+ 679 *1log(T)
(d+11)0e7°

1(d,T) =

874+ 857 x1og(T)

1(d,T) =

(d + 19)0,6931

Hinh 3. Duong cong IDF va cong thirc xac dinh cwong do mua tai cdc tram
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4. Két luan

Nghién ctru tinh toan thir nghiém va xac dinh
cong thuc tinh toan cuong do mua tirng thoi
doan cho 8 tram dai dién cho 8 vung mua cua
mién Bic Viét Nam. Cac cong thic cudong do
mua dugc xac dinh cho cac gid tri co h¢ s6 tuong
quan gitra gia tri thuc va gia tri tinh toan déu 16n
hon 0.99 va sai s6 quan phuong véi gia tri tinh
bang cong thirc theoTCVN 7957:2008 kha nho.
Nhu vay cong thirc tong quat duge xac lap cho

cac ving mua cé thé duoc str dung trong cong
tac tac quan ly nha nudc vé khi tugng thity vin,
phat trién kinh ké - x3 hoi, phong tranh thién tai.
Tuy nhién, dé ting do chinh xac phuc vu thiét
thuc cho cong tac quy hoach, thiét ké cac dy an
phat trién co s¢ ha ting cua Viét Nam can tinh
toan xay dung dong bo cho tat cac cac tram khi
twong c6 s6 liéu ty ghi va con tinh toan trén quy
mé co tinh chat phan bd theo khong gian trén
pham vi ca nudc mot cach chi tiét.
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RESEARCH ON THE DEVELOPEMENT OF IDF CURVE FOR
THE RAIN IN THE NORTH OF VIETNAM
Nguyen Van Thang'
'Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Colleration curve of rainfall intensity - duration - frequency (IDF) is an applica-
tion which is widely used in hydrological calculations for planning designation, constructions,
irrigation, hydropower, etc. The research paper representes the overall results of IDF curve
experiments conducted over the world and those in Vietnam. Accordingly, the results allow us
to evaluate the methods to determine IDF curves and to create an integrated method in order to
define IDF curves as well as to implement pilot calculations of the rains in eight regions of
nouthern Vietnam. The results showed that those general formulas proposed for 8 meteorology
stations in conducted regions displaying the high accuracy, all of correlation coefficients are
higher than 0.9. This method and the calculation process in the research can be applied in
Vietnam as a contributing factor for enhancing and integrating the IDF databases as well as
supporting the governmental management of hydrometeorology.

Keywords: IDF, northern Vietnam, frequency.

TAP CHI KHi TUQONG THUY VAN
S6 thang 06- 2017



