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PANH GIA XAC PINH GIA TRI MUA CUC HAN
CHO LUU VUC VU GIA THU BON

Duong Qudc Huy
Vien Khoa hoc Thuy loi Viét Nam

Tém tat: Nhitng nam gan ddy, Viét Nam dd c¢6 nhiéu nghién citu, cong trinh san xudt tinh todn
va s dung gida tri mwa cyc han nhw mot gia tri phuc vu thiét ké hodc kiém tra mirc do an toan
ciia cong trinh, ddc biét la cdc cong trinh cé sie dung nguon von vay ciia Ngdan hang Thé gidi.
Nhin chung, cdc phwong phdp tinh todn lwong mwa cwe han dén nay da kha hoan chinh véi
nhiéu phirong phdp tir don gian dén phirc tap. Tuy nhién, viéc phdan chia hay nghién ciru irng
dung phirong phdp nao la phit hop cho mét ving dia Iy, khi hdu xdc dinh la chwa ¢é nhiéu, déic
biét la doi vdi cac vung khi hau nhiét doi. Bai bao tdp trung vao viéc tinh toan, phan tich két qud
PMP bdng hai phwong phdp ciec dai héa va thong ké cho e viee séng Vu Gia-Thu Bon, tir 36 6
nhitng khuyén cdo sir dung phwong phép tinh todn PMP phit hop cho cdc ving khi hdu nhiét déi
c6 diéu kién s6 liéu khé khan.

Tur khoa: Mwa cuc han (PMP), vang khi hau nhiét doi, Vu Gia-Thu Bon

Summary: Recently, Viet Nam has many research projects calculating and using probable
maximum precipitation as a value to design or checking the safety of structures, especially
structures using the funds from World Bank. In general, until now, the probable maximum
precipitaiton calculation methods has relatively complete with many methods from simple to
complex. However, the division or applying suitable methods for a specific geographic area,
climate is not so much, especially for tropical climates. This paper focuses on calculating,
analyzing the result of PM P calculation with two methods are maximization method and statistic
method for Vu Gia-Thu Bon river basin, from which recommend a PMP calculation method
suitable for tropical climates with the lack of the data.
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1. GIOI THIEU két hop; (v) Phuong phép cuc dai hoa va (vi)
Phuong phap théng ké, song viéc ap dung
chung sao cho phu hop voi cac vung dia ly,
khi hau khac nhau d&én nay van con nhiéu tranh
cai. Pac biét 1a ddi véi cac vang, luu vuc co
khi hau nhiét d6i gi6 mua, noi c6 lwrong am doi
dao va thuong xuy én phai don nhan nhirng con
bao nhi¢t d6i1 c6 cuong dd manh. Ché d6 mua,
bdo cta cac khu vyc ndy nhin chung rat phirc
tap v6i su td hop cta rat nhiéu yéu té vat ly
khi quyén va dia hinh cta khu vuc. Dé c6 thé
xac dinh duogc gia tri PMP cua cac vung khi
hau nay doi héi phai st dung cac phuong phép
Ngdy nhan bai: 01/92016 voi cac phuong trinh mé phong phuc tap ¢

Ngay thong qua phan bién: 18/10/2016 , 5 chi tié 3 681 N h
Negay duyét dang: 28/10/2016 muc dd chi ti€t cao veé sO luong cling nhu

Mua cuc han (Probable Maximum
Precipitation-PMP) 1a mot khai niém dung dé
chi“Luwong nwde mwa Ion nhdt vé mat Iy thuyét
6 khd néing xdy ra trén mot khu viee lanh tho
xdc dinh trong mét khodng thoi gian nhdt dinh
trong nam” [4]. Cac phuong phap tinh toan
lugng mua PMP c6 thé phan thanh 6 nhom
phuong phép tinh toan co ban la (i) Phuong
phép suy luan; (i) Phuong phap tong quat hoa;
(iii) Phuong phap chuyén vi; (iv) Phwong phéap
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chiing loai s6 liéu. Tuy nhién, tinh hinh sé liéu
ctua cac vung khi hau nhiét d6i hién nay & Viét
Nam nhin chung 1a thiéu vé cac dic trung
cling nhu liét quan trac. Dua trén viéc phéan
tich, danh gid wu nhuoc diém chi tiét cia ting
phuong phap tinh toan PMP, nghién ctru dé
xudt hudng str dung phuong phap cuc dai hoa
va phuong phap théng ké, lam nén tang xac
dinh gid tri PMP tai c4c vung khi hau nhiét doi
¢6 diéu kién sd lidu kho khan. Day la hai
phuong phap xac dinh gia tri PMP dang diém,
tai 1 vi tri cu thé trong khong gian luu vyec.
Céac phuong phap nay c6 uu diém st dung di
liéu dau vao it phirc tap, phtt hop vdi diéu kién
s6 liéu ctua ving nghién ctru ma van cho két
qua tinh toén tin cay.

BAN ) LUU YUC SONG YU GIA THU BON
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2. GIOI THIEU LUU VU'C NGHIEN CUU

Luu viuc Vu Gia-Thu Bon, mot trong 13 Iuu
vuc song 16n cua Viét Nam va 1a luu vuc song
trong yéu ciia khu vyc Mién Trung Do dic
diém dia hinh va diéu kién khi hau phtec tap,
dong chay lwu vuc Vu Gia — Thu Bonbién
dong manh mé& theo mua. Mua mua ng.’fm tur
thang 9 dén thang 12 hang nim, lwrong mua tap
trung chil yéu vao thang 10 va thang 11. Tong
lugng mua mua mua bang 60-80% tong luong
mua cd nam. Nhin chung luong mua va céc
hinh thai giy muwa 16n c6 dién phu déu trén
toan bo lwu vue Vu Gia-Thu Bon, lwgng mua
16n nhét tai tét ca cic tram trong 38 nim quan

trac déu dat x4p xi 500 mm. Do nam sat bién
nén luu vuc don nhan nguén am ddi dao tur
bién Thai Binh Duong khién noi day thuong
xuyén phai dbi mat véi cac hién tuong mua,
bao cuc doan. Trong thoi gian tor nam 2000
dén nam 2010, luu vuc nay phai don nhan
trung binh tir 2-3 con bdo mdi nim (Nguon:
Ban chi huy phong chong lut bdo tinh Qudng
Nam). Véi dia hinh ving thuong luu c6 d6 ddc
16n trung binh trén 30%o, song subi ngin va
ving ha du hep dang 1ong chao khién noi day
thu’O’ng Xuyen phai hung chiu nhiing tac dong
ning nén Ve ngudi va ciia moi khi xdy ra mura,
li. Tong s6 ngudi chét, mat tinh va bi thuong
do bdo, lii tir ndgm 2000 dén 2010 1a khoang
hon 2000 nguoi, thiét hai vé kinh té wdc tinh
khoang 9.500 ty dong.

Do ¢6 wu thé vé thiy ning 16n nén chinh
quyén quan Iy noi day di va dang ddy manh
cong cudc phat trién nang luong thuy dién dé
phat trién kinh té. Hang loat cac hd chira thuy
dién 16n, nhé nhu thuy dién A Vuong, song
Bung 4, Dakmi 4, séng Tranh 2 di dugc dau tu
va dua vao hoat dong gdp phan khong nho
vao su phat trién kinh té cia dia phuong Tuy
nhién, viéc xuat hién cac hd chira thuy dién
cling giy ra mot s6 hé luy cho méi trudng, xa
hoi cling nhu cin bang sir dung nudc giita cac
nganh trén luu vuc. Bén canh d6, viéc tinh
toan thiét ké cac cong trinh hd chira, dap dang
theo quan diém tan suat bang chudi sb liéu
quan tric ngin vé thoi gian, thua vé khong
gian 13 chua dam bao chic chin trong tinh
hinh bién d6i khi hau hién nay, ton tai nhiéu
nguy co gy mat an toan cong trinh va nguy
hiém duéi ha du.

3. KET QUA TINH TOAN LUQNG MUA
CUC HAN CHO LU'U VUC NGHIEN CUU

Viéc tinh toan gia tri PMP bang phuong phap
cuc dai hoa va phuong phép thong ké sé& 14 co
s& cho viéce so sanh, lya chon dugc gia tri PMP
phu hop véi luu vuc nghién ctru. Phuong phép
thuc hién va két qua tinh todn lugng mua cuc
han cho Iuu vuc nghién ciru bang hai phuong
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phép ké trén nhu sau:

a) Phuong phap cuc dai hoa

Ban chét ctia phuong phap cuc dai hoa 1a viée
xac dinh mot hé s6 hiéu chinh ton ghop dé dua
luong mua thyc té lwa chon vé luong mua ly
thuy ét PMP theo cong thirc

Xpmp = Ko ¥ X =K *Kp* X,

Trong d6: Xpyp 12 lwgng mua cyc han; Xc la
luong mura cua tran mura chon tinh toan; Ky, 1a h¢
sb cuc dai téng hop; K; 1a hé s cuc dai hoa
lwong am; K, 12 hé s6 arc dai hoa tc do gio theo
huéng mang 4m. Cach xac dinh cu thé nhu sau:

+ Hé sb cuc dai luong am

K= leM/W PS )

+ HE sO cuc dai hoa toéc do gio theo hudng
mang am

K5 = Vpm/Vps .
Trong d6: Wpy 12 luong nude co6 thé mua
tinh tir nhiét d6 diém swong 16n nhét trung
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binh thoi khoang 12 gid trong chudi s lidu
quan tric; Wpg la lugng nudc cod thé mua
tinh tir nhiét d6 diém swong trung binh trong
thoi khoang cua trdn mua lon thuc do; Vpy
1a téc do gié trung binh 16n nhét thoi khoang
theo huéng mang dong am téi luu vuc cia
chudi quan tric; Vpg 1a toc d6 gié trung binh
16n nhéat cing thoi khoang va huéng cia trén
mua 16n thuc do. Ap dung cho khu vuc
nghién ctru nhu sau:

1) Chon tran mua 16n thue do: Phan tich nhiéu
trdn mua 16n trén khu vuc nghién ctru tr nam
1977 dén nam 2010 thiy rang tran mura tir ngay
01-07/11/1999 1a tran mua 16n nhét, voi thoi
gian mua kéo dai, dién mua rong trén toan luu
vuc. Vi vay, nghién ctru da chon tran mua nay
lam tran mua 16n dién hinh. Luong mua thuc do
1 ngay lon nhét cua tran mua dién hinh tai mot
s6 vitri trén lwu vire nhu trong bang 1.

Bang 1: Lwgng mua 1 ngay 16n nhat nim 1999 tai cic tram quan tric
trén luu vire Vu Gia-Thu Bén

STT | Tram do mwa | Lwong mwa (mm)| STT Tram do mua Lm‘z::lgml;ma
1 Ai Nghia 500,6 9 Hoi Khach 419,0
2 Cam L¢ 5945 10 Tién Phudc 5255
3 Cau Lau 541,9 11 Kham Duc 2742
4 Da Ning 592,6 12 Nong Son 372,2
5 Giao Thiy 480,6 13 TraMy 377,0
6 Hién 381,2 14 Qué Son 395,0
7 Hiép Puc 455,6 15 Tam Ky 389,9
8 Hoi An 666,6 16 Thanh My 621,9

2) Cuc dai hoa tran mua thuc do

- Cuc dai hoa lwong am:

Céc thong tin vé nhiét do diém swong16n nhat
12 gi¢ lién tuc va lugng nude cod thé gdy mua

16n nhit dwoc xac dinh tir bang tra san cua T
chirc Khi twgng Thé gi6i [5] ap dung cho trén
mua dién hinh tai cac vi tri quan trac dugc thé
hi¢én trongbang 2 va 3.

Bang 2: Nhi¢t d9 diém swonglén nhit thang 11 nim 1999 quan sat tai cac tram

STT| Tram | Nhiétdo diém swong 12 gié max ('C) Luong nudc gdy mua (mm)
1 TraMy 21,5 55,8
2 | Tam Ky 23,4 68,8
3 | PaNang 21,0 57,1

Bang 3: Nhiét d9 diém swong16n nhét trong chudi quan sat tai cac tram
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STT Tram Nhiét d6 diém gu’ong I;Iéni Luong nude gay Hé so CI'I;C dai
12 gio max ("C) xuat hién mua (mm) lugng &m
1 TraMy 26,3 2011 85,0 1,52
2 Tam Ky 26,7 2004 93,0 1,35
3 | PaNing 26,6 2003 92.5 1,62

- Cyc dai hoa nguon mang am

Hudng g6 thinh hanh gdy mua lon trén luu

(NE). Tbc d6 gio trung binh 16n nhat trong

vuc Vu Gia-Thu Bon 1a hudng Poéng Bic

tran dién hinh dwoc liét ké trong bang 4:

Bang 4: Toc do gié trung binh 16n nhat trin mua li thang 11 nim 1999

STT Tram Téc do gio (m/s) Hudng gio
1 TraMy 6 NE
2 Tam Ky 4 NE
3 Pa Niang 15 NE

Tdc do gi6 16n nhit c6 cuing huéng Pong Bic quan sat duoc tai cac tram nhu sau:

Bang 5: Téc dd gié va nhiét dd diém swong I6'n nhit quan sat tai cac tram

STT Tram Toc dj gié Huwéng gio 1:15an Hé;S6 eue dz":i
(m/s) xuit hién nguon mang am
1 TraMy 25 NE 1984 4,17
2 Tam Ky 14 NE 1986 3,50
3 Da Ning 20 NE 1986 1,33

Tur hé so hi€u chinh gi6 va h¢ s6 hi¢u chinh nhiét d¢ di€m suwong xac dinh h¢ s6 hi¢u chinh tong

hop tai cac tram K, = K; * K, nhu sau:

Bang 6: Hé s6 hiéu chinh tong hop

Hiéu chinh Hiéu chinh nhi¢t do Hé s6 hiéu chinh
STT Tram 2 an e, .2 P
’ toc do gio diém swong tong hop
1 TraMy 4,17 1,52 6,34
2 Tam Ky 3,50 1,35 4,73
3 Da Ning 1,33 1,62 2,15

Pé xac dinh hé s6 hiéu chinh cho nhiing
tram khong co s liéu do gi6 va nhiét do
diém swong nghién cru so dung phuong
phap ndi suy trong sé nghich theo khoang
cach (IDW) tur cac tram do Tra My, Tam
Ky va ba Nﬁng t61 cac tram con lai theo
congthurc sau:

in &
P

Trong do, d;, d»,....d, lan luot la khoang cach
tur tram quan trac thir nhét, thir hai,...tht n dén
tirng tram quan tric. K& qua tinh hé s6 hiéu
chinh tai tung tram va luong mua cuyc han
duoc xac dinh trongbéang 7.

Bang 7: Gia tri hé s6 hiéu chinh Ky, lwgng mwa cwce han tai tram quan tric
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Khoang cach tr L. .
Luong . Trong s6 anh hudng Luong
tram tdi cac diém
mua clia tram tinh toan |Hé s6| mua
Tram do tinh toan
STT ngay - hiéu | ngay
mua ba
max | Tra | Tam o . Tam ba | chinh| PMP(
Nan|Tra My .
(mm) | My Ky Ky | Nang mm)
g
] 0,1851|0,2009(0,6139
1 Ai Nghia | 500,6
60,03 | 55,3 | 18,1 1 5 4 344 | 1.724
, 0,0438|0,0526(0,9034
2 CamLé | 5945
72,26 160,21 3,51 8 7 5 247 | 1.468
0,2029|0,2773(0,5196
3 Céau Lau | 5419
56,58 | 41,4 | 22,1 7 9 4 3,72 | 2.014
o 0,00/0,0000|0,0000(0,9999
4 | BPaNang | 592,6
75751634 | 1 1 2 7 215 | 1.274
21,910,2177]0,2372]0,5449
5 | Giao Thuy| 480,6
5491150,39| 4 5 8 7 3,67 | 1.766
100,5 0,2936|0,2589(0,4474
6 Hién 381,2
88,68| 8 [582| 5 1 4 4,05 | 1.543
_ 50,8(0,4477)|0,2951|0,2570
7 | Hiépbuc| 455,6
292 1443 | 6 7 5 8 4,79 | 2.181
. 0,1999(0,2962(0,5037
8 Hoi An | 666,6
59,7 | 40,3 [23,7| 8 6 6 3,75 | 2.501
37,2(0,2836|0,2498|0,4664
9 |HGi Khach| 419
' 61,3 [ 696 | 8 8 5 6 3,98 | 1.669
Tién 54,710,4135|0,4116/0,1748
10 525,5
Phudc 23,14123,25| 5 8 2 0 494 | 2599
Kham 77,910,4696|0,2721|0,2582
11 2742
Buc 42,83 173,93 1 9 1 1 4,82 | 1.322
39,3/0,3391|0,2832/0,3775
12 | Nong Son| 372,2
43,84 152,49 8 6 7 7 4,30 | 1.601
13 Tra My 377 |0,001|37,68]|75,7(0,9999|0,0000(0,0000( 6,34 | 2.390
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Khoang cach tf .
Luong . Trong s6 anh hudng Luong
tram tdi cac diém
mua cuatram tinh toan |Hé s6| mua
Tram do tinh toan
STT ngay - hiéu | ngay
mua ba
max | Tra | Tam o . Tam ba | chinh| PMP(
Nan|Tra My .
(mm) | My Ky Ky | Nang mm)
6 3 1
! 39,110,3234|0,3710/0,3055
14 | Qué Son | 395,0
36,96 |32,22 5 4 1 4,46 | 1.763
0,0000(0,9999(0,0000
15 | Tam Ky | 3899
37,68 (0,001|634| 3 6 2 473 | 1.844
. 47,7(0,3211(0,2629(0,4158
16 | Thanh My| 621,9
61,8 [75,47 7 9 4 417 | 2.596
Trung
17 . 469
binh 1.855

b) Phuong phap thong ké

Phuong phap thong ké dugc Hershfied dé
xudt ndm 1961 (Hershfied, 1961, 1965).
Noi dung cua phuong phap dugc duya trén
quan diém phan tich tdn sudt mwa cua
V.T.Chow. Hershfied cho ring, gia tri
lugng mua PMP ciing mang tinh chét thong
ké va nd co lién quan dén gid tri cia hé sb
tan suat, thong qua hé s phan anh tan suét
cia PMP Kpyp va lugng mua PMP dugc
tinh toan dya trén phuong trinh cua
V.T.Chow (Chow, 1951):

Xm = Xy + KnS,,

Trong do: Xpyp 12 gid tri lwong mua cuc han,
X 1 S, 1an luot 1a gia tri trung binh va 6 Iéch
chuan cta chudi sé cac gia tri mua 16n nhat
thoi doan hang nam.

Véi khoang 60.000 sb liéu mura ngdy 16n nhat
duoc Iya chon tir chudi quan trac tir 2.645 tram do
mua trén cac vung cia My, Hershfield da xac

dinh dwgc gid tri Km = 15 13 16n nhét, dic trung
cho lugng mua PMP tai cic luu vyc cia My.
Tiép 46, Hershfield nhén thiy gia tri Km= 15 la
qua 16n dbi v6i cac ving mura nhiéu va qua nho
$0 V&1 cac vung c6 lugng mua it nén ong da xay
dung nén mot biéu do tra sin gia tri Km dura vao
gi4 tri hrong mwa ngay 16n nhét trung binh quan
trac tai tram do. K& qua Ia gia tri Km c6 khoang
bién dong 1én t4i 20. Tuy nhién, do biéu dd nay
ciing chi dugc xdy dung véi cac sb liéu thudc
lanh thd cia MY, noi hau hét o6 dic trung khi hau
dang 6n déi nén viéc &p dung cho cac khu vuc
nhi¢t déi nhu caa Viét Nam la chua phu hgp. Vi
véy, détinh toan gia tri PMP cho cac khu wvuc &
Viét Nam, nghién cru da sir dung cac sb lidu dic
tnrng cho khu wirc nhiét déi bang cach phén tich
5.557 sb liéu mua ngay loén nhét tai 188 tram do
mua phan bo trén khap Viét Nam dé tim ra quy
luét phan bd gid tritan suédt Km.
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Hinh 2: Quan hé gitra lwong mwa ngay lon
nhat va hé s6 Km

Két qua tinh toan cho thay hau hét cac gia tri
Km déu nam trong khoang tir 3-4, gia trj trung
binh 14 3,5 va gid tri 16n nhat dwgc tim thay tai
tram Chiém Hoa la 11,8.

KHOA HOC
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Bing 8: Thong ké két qua tinh toan

Km $0 tram
1-2 15
2,1-3 74
3,1-4 56
4,1-5 23
5,1-6 7
6,1-8 11
10 1
11,8 1

Tur chudi gia tri Km tinh dwoc stir dung ham

phan bd xac suét (GEV) tim ga tri cuc tri

khong suy bién cho chudi sé liéu bang phan
mém Easyﬁt3 nhu hinh sau:

Protehll by Derdy F undion

Curmuaive Disibulon Funcion

]

Két qua cactham s tinh todn ctia hamphénbd GEV:
Bang 9: Tham s6 thong ké ham phéan b GEV

Tham s6 théng ké Gia tri
k 0,1395

c 0,9393

Gia tri trung binh (W) 2,9723

Tur két qua tinh toan trén cho théy, gia tri 16n
nhét cia hé sé Km duge xac dinh tai vi tri Km
= 11,8 la gid tri ma tai do tro di gid tri ham
théng ké khong d6i d6i voi moi gia tri cia Km.
St dung gia tri Km=11,8 tinh toan luong mua
PMP cho lru vuc Vu Gia-Thu Bén ta c6 két
qua nhu trong bang 10:

Bang 10: Gia tri PMP tai cac tram quan tric trén luvu viee Vu Gia-Thu Bon

3 Mot phﬁn mém toan hoc phuc vy tinh toan cic ham
thong ké duogc phat trién bdi cong ty Mathwave cia My

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 35 - 2016 7



UGV CONGNGHE
STT | Tram quan tric X(1mﬂlﬁl)x (1)1(121[;) Sn Pl\(/[nl;ln“)géy XIII,HDZ;/X
1 AiNghia 501 240 87,8 1276 0,39
2 Cém L& 595 226 94,0 1335 0,45
3 Céu Léau 542 214 78,3 1137 0,48
4 Pa Ning 593 229 96,9 1373 0,43
5 Giao Thuay 481 229 85,1 1233 0,39
6 Hién (Tra0) 482 198 109,0 1484 0,32
7 Hiép Dirc 527 242 82,9 1221 0,43
8 Hoi An 667 226 101,9 1429 0,47
9 Ho6i Khach 459 216 98,5 1379 0,33
10 Tién Phudc 534 277 95,0 1398 0,38
11 Kham Pirc 531 249 96,1 1382 0,38
12 Noéng Son 513 247 83,8 1236 0,41
13 TraMy 504 294 98,4 1455 0,35
14 Qué Son 472 239 96,2 1375 0,34
15 Tam Ky 405 250 93,5 1353 0,30
16 Thanh M§ 622 212 106,5 1469 0,42
18 Trung binh 527 238 94,0 1346 0,39

Ghi chii: X; ngdy max la lwong mwa I ngdy I6n nhdt trong chudi quan trac; Xtb la heong mira
trung binh 1 ngay lom nhdt; Sn @6 léch chudn; PMP I ngay la hrong mwa cwe han 1 ngay.

4. KET LUAN

Két qua tinh toan PMP bang phuong phép
cuc dai hoa cho théy su bién dong 16n vé
lugng gilta cadc vi tri trén luu vuc, miac do
bién dong 16n nhat lén téi 104 % khi xét
lwgng mua PMP tai tram Pa Nang (1274 mm)
va tram Tién Phudc (2599 mm). Trong khi d6
gi4 tri lwong mua ngiay 16n nhit quan tric
duoc tai hai tram nay la twong duong nhau
véi tram Pa Nang 1a 593 mm va tram Tién
Phuéce 14 525 mm. Diéu nay cho thiy su thiéu
chic chin cta phuong phép cuc dai hoa khi
xac dinh lugng mua PMP cua luu vuc nghién
ciru. Bén canh d6, phuong phap cuc dai hoa

¢6 xu hudng cho két qua PMP 1a qué cao so
v6i gia tri mua ngdy 16n nhéat quan tric dugc.
Ty 18 cao nhat giita lwong mua PMP va lugng
muangiy 16n nhét dat téi 6,3 lan. Doi véi két
qui PMP bang phuong phap théng ké cho
thay su dong nhat hon, mic do chénh léch gia
tri PMP giita cac tram nam trong khoang 30%
1a pht hop so v&i su phan bd mua thuc té trén
luu vuc. Lugng mua doc theo duong bo bién
Quang Nam va Pa Ning c¢6 lwong mua PMP
twong d6i gidng nhau, diéu nay 1a phu hop do
cac diéu kién hinh thanh mwa PMP doc theo
bo bién 1a don g nhét. Bén canh d6 lwon g mua
ngdy 16n nhit tai cic diém quan tric so véi
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gi4 tri PMP dao dong trong khoang tir 0,32  dung phuwong phap thong ké trong tinh toan
dén 0,47 1a phu hop v6i nhiéu tinh toan PMP  PMP cho luu vuc néi riéng va cho cac khu
da thuc hién tai cac khu vuc trén thé giéi.  vuc khi hau nhiét ddi c6 mirc do quan tric sb
Chinh vi vy, tac gia khuyén nghi nén sir  lidu han ché n6ichung
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