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MO PAU

Thoi tiét va khi Hu anh hrong tuc tiép dén moi hoat dong sin xuit vadoi sdng xa
hoi. X& hoi cang phat tdn thi vin dé thoi tiét va bén d6i khi hau lai cang té nén quan
trong va nkin duoc r quan tdm nkdu hon, dic biét 1a nHing hién twong khi trong arc
doan. Mt trong nhitng Yéu t6 quan tong duoc quan tdm nghiénaa nhéu trong khi
tuong 1a lrong mra ngay ac dai. Bén anh viéc xacdinh krong mra arc dai tuyét déi co
thé xay ratng wi cac thi ky lap lai cho tirdc, ching ta@ing cé tié xacdinh chu K lap
lai itng Wi lwong mra arc dai cho tirdc. Két qua thuduoc cho thy sr phu bop gita phan
bé thuc nghém aia hrong mra ngay ac dai va phan B ly thuyét ¢ hau hét cac vang khi
hau Viét Nam. Hi Phong va Nha Trang la hanh thanh ven Bn thuc khu wre nhigt déi
gi6 mua, nén thong xuyén phi déi dién véi cac ndi de cba Ion boi cac s kién khi hu
cuc doan nhr b&o, lan han va Kin trong mra l6n. Trongdd, cAc vingidng hing va cac
khu @6 thi nim gin by bién ding rt dé bi ton thuong khi xay ra cac hin trong trén,dic
biét ddi voi cac khu wc ddng dan ¢. Nhim giam nhe thién tai va phong tranh cac ahi
hai c6 thé xay ra do hén twong mra lon, bao céo boc dau dua ra ndt sb phan tich va é
qua vé luong mra arc dai c6 thé xay ra ki Hai Phong va Nha Trang thdng qué dit liéu
mua ngay kéo dai nbii ram lién tiép.
1. TAI LI EU VA PHUONG PHAP

S5 liéu sr dung la rong mra hang ngaytugc ghi nkin tai tram Pha Lién - Hal
Phong tr nam 1978den nam 2007 vadi tram Nha Trang - Khanh Hoar tnam 1979dén
nam 2008,d¢u thuwyc mang lrdi khi teong thuy van guoc gia.

Dé phan tich xu th muea arc dai, trong khi trong throng sr dung phrong phap
Mann-Kendall (Guhathakurta va cs., 2010; Kotz vad&tajah, 2000; HydroGeologic,
Inc-OU-1, 2005). Pinong phap Mann Kendall |a phng phap phi thamésdungdé xac
dinh xu tt trong mdt chbi dit liéu thoi gian. Plrong phap so sanh biélé twong ddi cua
dir liéu hon 1a kin than gia trcaa cac d lidu dy. Néu gia thiét ring cH c6 ot dit lidu tai
mdi mot thoi diém thi ndi gia tri dit liéu tai mdi thoi diém duoc so sanh & cac gia ti trén
toan chidi thoi gian. Gia tf bandau cia thng k& Mann-Kendall, S 14 0 (nhla khéng c6
xu thé). Néu mot dir liéu & mot thoi diém sau &n hon gia ti caa dr liéu & mot thoi diém
naodo truéc diy, Sduoc ting thém 1; va ngpc lai. Xét chbi x4, Xo, ..., %, biéu dién n
diém dir liéu trongdo x 1a gia ti dir liéu tai thoi diém j. Khi d6 chi b thdng ké Mann-
Kendall Sdugc tinh hbi:

N-1

S= ZN:sgn(xj = X)

i=l  j=i+l

Gid ti S drong la chi s5 cho mbt xu hréng ting, gid ti S &m Ia chsb cho bt xu

huéng gam. Tuy nhién &n phai tinh toan xac xat di kem wi S va ndé xacdinh mrc y
ngha aia xu hréng. Phrong sai dia Sdugc tinh theo céng tic:

VARS =%3[n(n @en+5 -t (t,-)(, +5)}



Trongdé g la $ cAc nhom c6 cac giéi tmit liéu gidng nhau, tp la&cacdiém di
liéu trong nhém th p.
Chi s5 Mann-Kendall Zduoc tinh nhr sau (tuan theo i phan plbi chuan trung
binh 0, plrong sai 1):
S-1
“aman o7
VARS)]
Z=0,S=0
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Ham x&c sét mat do c6 cong tirc nhr sau:

(D)= ?

Vo

Trongdd xu hréng duoc xacdinh la gam (haic ting) réq Z nh hon O (lbn hon 0)
va xac sat tinhdugc la ln hon mic y ngha (throng 1a 95%). Nu nhr xac sat tinh duoc
nho hon mic y ngha, xu tie khéng on tai.

E}é phan tich trsd lugng mra arc dai voi cac chu K 1ap lai cho tréc, sr dung
phan pldi cuc dai Gumbell (Kotz va Nadarajah, 2000):

F (., ) = exp(-1(1+ ¢ %)'W)

3. KET QUA PHAN TiCH XU TH E VA TAN SUAT MUA CUC PAI
Hai phong:
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Déi vaoi khu wre Hai Phong, Kt qua qua phan tich cho tty luong mra trung binh
hang thang thagtdi khac nhautt 25mmdén 330mm trong vong 30am (hinh 1). krong
mua lon #p trung nhéu trong giaidoan tir thang 6dén thang 10, vait thip trong céac
thang condi véi gia tr thuong it on 100mm. Bng lwong mra hang am tai Hai Phong
ciing khac nhau, B d6i tir 817.8mmdén 2286.5mm (hinh 2)

Cac dr li¢u do duoc trong giaidoan 1978-2007 chia thanh baottky khac nhau,
ting thoi ky dugc kiém tra ki phan tich xu tiong Mann-Kendall.

Giai doan dau tién 1978-1987,8lugng mau 3560, gia frcua S = -101315 < 0,
var(s) = 5.405233E+09, z =-1,378041 < 0, f(z),85Q(it ton 0,95), vi @y khdng c6 xu
hudng trong giaidoan nay.

Giai doan th hai 1988-1997,&luong miu n = 3650, gia trcaa S = 108556 > 0,
var(s) = 5.405233E+09, z = 1,476531 > 0, va f () E3 (it lon 0,95), vi @y ciing khéng
c6 xu hréng trong giaidoan nay.

, Giai doan thr ba 1998-2007: n = 3650 (1998-2007), gi&ia S =-170088 < 0 ¢h
so cho ndt xu hréng giam, var(s) = 5.405233E+09, z = -2,313470 < 0, (2),87, nhr
vay xu hréng on tai trong giaidoan nay \oi muac y nghia> 95%.

Tong ba giaidoan véi s6 mau n = 10.950 (1978-2007) thi gia tia S = -1146828
< 0 ch s cho ot xu heéng giam, gia ti var(s) = 1.459014E+11, z gia t -3,002398 <
0 xu hréng gam, ham f(z) = 0,99. Xudwtng nay én tai voi mic y nghia> 95%, va la it
Xu hedng gam.

_ Céc $ ligu thong kédc trung cho d ligu mua 30 m (1978-2007)di tram Phi
Lien dugc the hién trong Bing 1.

Bang 1. Mo ta théng ké ghi nhan tai tr am Pha Lié&n

Tap 9 liéu trong vong 30 &m

Thong ké Gia tri Phan tram Gia tri
Sample Size 10950 Min 0
Range 342.6 5% 0
Mean 4.4084 10% 0
Variance 238.53 25% (Q1) 0
Std. Deviation 15.444 50% (Median) 0
Coef. Of Variation 3.5034 75% (Q3) 1.3
Std. Error 0.14759 90% 10.2
Skewness 7.5193 95% 26
Excess Kurtosis 87.065 Max 342.6

Théng ké arc dai

Thong ké Gia tri Phan tram Gia tri
Sample Size 30 Min 45.2
Range 297.4 5% 62.69
Mean 158.32 10% 89.48
Variance 4390.0 25% (Q1) 108.8
Std. Deviation 66.257 50% (Median) 155.1
Coef. of Variation 0.4185 75% (Q3) 194.0
Std. Error 12.097 90% 224.36
Skewness 1.084 95% 333.58
Excess Kurtosis 1.7172 Max 342.6




Tan xuat mwa arc dai tai Hai Phong

Qua phan pbi mat do xac sit (hinh 3) va phan gh tan suit tich liy (hinh 4) va
cac Kt qua tinh toan (Bng 2): cac kt qua tinh toan cho thy c6 xu hréng lwong mra Vi
gia tri tdi da trong vong 5 &m t6i 1a 206,01mm c6 thxay ra theo xac it 0.2 (20%),
ngudng Hi da co the duoc dat 1a 244,79 mm trong th gian 10 Am boi xac st 0,1. Xac
suit cua gr kién nay co th dugc giam dén 0.05, 0.033, 0.02 va 0.01 trong 28m 30
nam, 50 rim va 100 am saudd, cac ngdng lrong mra arc dai twongtng la 281.99 mm,
303.39 mm, 330.14 mm va 366.23 mm.
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Bang 2. Két qua tinh gia tri GEV d6i véi khu vec Hai Phong
Chu ky lap F ngiu nhién | Mwa arc dai (mm) UT
2 0.50000 147.43 0.500
5 0.80000 206.01 0.200
10 0.90000 244.79 0.100
15 0.93333 266.67 0.067
20 0.95000 281.99 0.050
25 0.96000 293.79 0.040
30 0.96667 303.39 0.033
40 0.97500 318.48 0.025
50 0.98000 330.14 0.020
60 0.98333 339.65 0.017
70 0.98571 347.68 0.014
80 0.98750 354.63 0.013
90 0.98889 360.75 0.011
100 0.99000 366.23 0.010
Nha Trang:

Ddi véi khu wre Nha Trang, & qua qua phan tich cho tty luong mra trung binh
hang thang thagoi khac nhaut 20mmdéen 360mm trong vong 30am (hinh 5). rogng



mua I6n @p trung nhéu trong giaidoan tir thdng 9dén thang 12, vaét thap trong cac
thang condi véi gia tri thuong it fon 100mm. Bng lwong mra hang am tai Nha Trang
ciing khac nhau, bn doi tir 802.7mmdén 2551.5mm (hinh 6).

Dt li¢u do tir 1979dén 2008 d@ing dugc chia thanh ba th ky khac nhau,ing thoi
ky dugc kiem tra i phan tich xu ibing Mann-Kendall.

Trong giaidoan dau tién 1979-1988,&sluong mau 3560, gia irs = 17703 > 0,
var(s) = 5.405233E+09, z = 2.407771E-01 =iyt tuy nhién f(z) = 0,39 (itdm 0,95) vi
vay khéng c6 xu héng trong giaidoan nay. Trong giatioan thi hai 1989-1998 &i sb
lwgng mau n = 3650, gia trs = 147272 > 0, var(s) = 5.405233E+09, z = 2,0831D
tang, nhrng f(z) = 0,05 it bn 0,95 nén khéng c6 xurbing. Trong giaidoan thir ba 1999-
2008: n = 3650 (1998-2007) gia tha s = 47841 > 0, var(s) gid tr 5.405233E+09, z gia
tri = 6.607047E-01 §hq), f(z) = 0,32 it bn 0,95 vi vy khéng c6 xu héng.

Két hop ba giaidoan duoc s lwong miu n = 10.950 (1979-2008)di/gia tri s = -
560186 < 0, var(s) giaitr 1.459014E+11, va giaitz = 1,44567 ang thém, song giaitr
f(z) = 0.15 it fon 0,95, nhin chung khéng c6 xudng trong giaidoan 1979-2008.

2750.07
400.07
2500.01
350.07
2250.07
300.07

2000.07

250.07
1750.07 n

200.07 H

150.07 1500.07

100.07 1250.0

5007 100007 J u u
0 T T T T T T T T 1

T 1 T T T T T T T T T T
0 1 2 38 4 5 6 7 8 9 10 11 12 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 200¢

Hinh 5. Lrgng mura trung binh thang Hinh 6. Lrgng mra ram (mm) &i tram
(mm) tai Nha Trang Nha Trang (1979-2008)

Céc $ liéu thong kédac trung cho d ligu mura 30 rim (1978-2007)di tram Nha
Trangdugc the hién trong Bing 3.

Bang 3. Mo ta théng ké ghi nhan tai tram Nha Trang

Tap 9 liéu trong vong 30 #m
Théng ké Théng ké Théng ké Théng ké
Sample Size 10950 Min 0
Range 348.7 5% 0
Mean 3.8191 10% 0
Variance 210.49 25% (Q1) 0




Std. Deviation 14.508 50% (Median) 0
Coef. of Variation 3.7989 75% (Q3) 0.6
Std. Error 0.13865 90% 8.7
Skewness 8.2132 95% 21.245
Excess Kurtosis 100.79 Max 348.0
Théng ké arc dai

Théng ké Thong ké Théng ké Théng ké
Sample Size 30 Min 59.8
Range 288.9 5% 68.82
Mean 152.49 10% 78.54
Variance 4372.6 25% (Q1) 93.5
Std. Deviation 66.125 50% (Median) 151.65
Coef. of Variation 0.43363 75% (Q3) 194.82
Std. Error 12.073 90% 240.61
Skewness 0.94484 95% 301.18
Excess Kurtosis 1.1476 Max 348.7

Tan xuit mwa arc dai tai Nha Trang

Tai Nha Trang: phan gt mat d6 xac sét va phan pbi tan suit tich iy dugc thé
hién qua hinh 7, hinh 85n tai xu huéng krong mra, Wi gia tri mua arc dai trong vong 5
nam t6i la 200,09 mm c6 thxay ra kém theo xac 4t10,2. Lirong mra arc dai co thé dat
238,79 mm trong vong 10Gam t6i boi xac sut 0,1. Xac st caa sr kién nayduoc giam
dén 0.05, 0.03, 0.02, 0.01 trong 28mm, 30 rim, 50 rim, 100 rAM sau ¥i cac krong mra
cuc dai tuongung: 275.92 mm, 297.28 mm, 323.98 mm va 359.99 namg(4).
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Bang 4. Két qua tinh gia tri GEV déi véi khu vec Nha Trang

Chu ky lap F ngiu nhién Mua arc dai (mm) UT

2 0.50000 141.63 0.500
5 0.80000 200.09 0.200
10 0.90000 238.79 0.100
15 0.93333 260.63 0.067
20 0.95000 275.92 0.050
25 0.96000 287.70 0.040
30 0.96667 297.28 0.033
40 0.97500 312.33 0.025
50 0.98000 323.98 0.020
60 0.98333 333.47 0.017
70 0.98571 341.48 0.014
80 0.98750 348.41 0.013
90 0.98889 354.52 0.011
100 0.99000 359.99 0.010

Bén anh dé cacudc tinh theo mé hinh Generalized Pareto (GB)@tb), tham &
tinh theo nit s5 phan pldi khac déi voi khu we Hai Phong va Nha Trang g¢hg 7) va
tham $ GP (General ParetopvPOT > 90% (Bng 6) ding duoc dua vaodanh gia kém
nghiém song song.

Bang 5. Udc tinh theo m6 hinh Generalized Pareto (GP)

Khu vuc
Chu ky lap - -

Phu Lien Nha Trang

2 113.54 81.81

5 137.66 104.28

10 153.04 117.88

25 170.18 132.30

50 181.10 141.04
100 190.53 148.25

Bang 6. Tham 8 GP (General Pareto)di POT >90%

Goodness of Fit (GOF)
Khu vuc Tham $ Kolmogorov | Anderson Chi-
Smirnov Darling | Squared
Phi Lién | k=0.212340=20.635 u=-0.5694 0.03181 1.5738 4.9953
Nha Trang| k=0.275330=17.864 u=0.62294|  0.03945 2.5713 13.181




Bang 7.Tham s tinh theo mit s phan pli khacdsi véi khu wec
Hdi Phong va Nha Trang

Kolmpgorov Ande_rson Chi-Squared
A £ I Smirnov Darling
Muwa | Phan phoi Tham so Z 7 Z
Thong Han Thong Han Thong Han
ké q g ké “ g ké 0 g
k =0.01001%1
Gen. E.Value| p=51.656 | 0.0829| 2 0.2235 2 0.032 2
- Y =127.99
3 p=51.66
g Gumbel Max ¥ = 1285 0.0862| 4 0.2206 1 0.369 4
2 0=29.919
‘.‘3 Log.Pearson.3 (3 =-0.07737 0.0848| 3 0.2616 3 0.016 1
= y=7.2963
o B =66.257
Normal P = 158.32 0.0948| 6 0.6446 7 0.360 3
Weibull gz i.771822 0.0813| 1 0.4902 5 0.406 5
k= 1.5597E¢
Gen. E.Value 4[3 ~ 53231 0.0996|, 2 0.2738 2 1.15 5
@ ¥ =121.76
(@]
2 p=51.558
& Gumbel Max P= 122 73 0.1105| 7 0.3029 4 1.299 6
£ 0=5420.3
= Log.Pearson.3 3 =-0.00586 0.1041} 3 0.3005 3 1.511 7
Jo y=36.7
Z B =66.125 .
Normal P = 152 49 0.1053| 4 0.486 7 0.24885 1
Weibul ol 100031 1 | 04625 6 | 04768 3
KET LUAN

Su kién lwong mra arc dai 1a mot trong nhing sr kién co tinh cht l13p lai trong
khu wrc Hai Phong va khu wc Nha Trang. Trong nghiénra nayda sr dung lrong mra
ngaydo tai cac tam thuc khu wrc Hai Phong va Nha Trang kéo dai liércttrong 30 am
nhim phan tich véuwa ra chu k lip cia cac s kién luong mra arc dai, két qua tinh toan
thdng qua Vic Sr dung nhéu phan phi xac sit khac nhau. Boc dau cho thy voi mdi
gia tii luong mra ngay ac dai thi chu k 13p lai 1a rat 16n, tir 2 chodén 100 rim tiép theo.
Bén anh d6 qua phan tich xuddng Mann-Kendall chra ring c6 xu lréng giam dang K
cua lrong mra @i tram Phi Lién, nheng khéng c6 xu iong rd 6t vé lwvong mra & Nha
Trang. Trung binh & chu ky Iap lai 1a 50 rim thi lrong mra arc dai c6 thé xay ra la
330,14 mmdi Hai Phong va 323,98 mmitNha Trang.
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Summary

AN ASSESSMENT OF THE FREQUENCY OF MAXIMUM
RAINFALL EVENTS IN HAI PHONG AND NHA TRANG

Pham Hai An, Vu Duy Vinh and Tran Dinh Lan

Extreme heavy rain events often cause severetttorgeeople and their properties
in high-populated, especially in coastal citiese3d events can be analysed with using
data observed during the least 30 years to assesheoclimate change has impacted local
environments in Hai Phong and Nha Trang. The exdreamfall events is defined as high
values exceeding the 95th percentile for eachostafThe results shows that the high
rainfall (95" percentile) is 333.58mm a day in Hai Phong and B0fm a day in Nha
Trang. The highest rainfall 342.6mm a day in Hamhand 348.7mm a day in Nha Trang.
The result from the Mann-Kendall tests show thatehs a decrease in the rainfall in Hai
Phong during the years 1978-2007 while the trenthefrainfall in Nha Trang during the
year 1979-2008 is unapparent. In order to estirttaeduration of repeat extreme high
rainfall events and the frequent distribution, timethod General Extreme Value
Distribution has been used. The duration of daigxiimum rainfall is in a range of 2-100
years. The daily maximum rainfall within 50 yeaende 330.14 mm in Hai Phong and
323.98 mm in Nha Trang. The daily maximum rainfélthin 100 years can be 366.23mm
in Haiphong and 359.99mm in Nha Trang.

Ngudi nhan xét: TS. Ngugn Hitu G, CN. Tén Anh TG
Dija cH: Vién Tai nguyén va Mai trong bén



