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ARW
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BANG KY HIEU CAC CHU VIET TAT

Trung tdm dy bao han vwra chau Au (European Center for

Medium-range Weather Forecasts)
Khéi khi Thai Binh Duong cuc

Khéi khi Thai Binh Duong bién

Khdi khi Canada cuc

Xu hudng xuit hién hién tuwong (Probability Of Detection of
Event)

Ti 1¢ bao dong sai (False Alarm Ratio)

Mo hinh nghién ctru va du bao thoi tiét (Weather Research and

Forecasting)
Phién ban WRF nghién ctru nang cao (Advanced Research WRF)

Phién ban mdé hinh WRF quy mdé vwa phi thay tinh
(Nonhydrostatic Meso Model WRF)

L&p bién hanh tinh
Tia hong ngoai
Nhiét d6 cuc dai

b6 am cuc tiéu

11



MO DAU

Lanh thd Viét Nam ndm 6 vi tri k ha diic biét: ¢ tin cing phia déng nam cta
mot dai luc rong nhat thé gidi, 1anh thd hep ngang chay dai theo phuong kinh tuyén ,
tiép giap hai mit vdi Thai Binh Duong va An D6 Duong , lai nim hoan toan trong
khu vire ndi chi tuyén cia ban cau Biac , nhitng diéu kién d6 di tao thanh khi hau
nudc ta voi nhiéu nét doc ddo , hau nhu khong so sanh duge voi bat ky mot noi nao
khac trén thé gioi.

Ving Béc Trung Bo nudc ta 1 ving chiu tic dung rd nét cua hiéu tng phon.

Gi16 Tay Nam kho nong la thuat nglt ma cac nha chuyén mon ¢ Viét Nam
dung dé chi hiéu tng ndy . Gi6 hinh thanh tir vinh Thai Lan, di chuyén theo huéng
Tay Nam - Pong Bic qua Campuchia va Lao. Khi tiép can diy nui Trudong Son thi
gi6 tang tdc, vuot qua va tran xudng ving Bic Trung Bo va Trung Trung Bo. Gi6
thuong xuat hién tir dau thang 4 dén giita thang 9, thuong bat dau thoi tir 8 - 9 gid
sang cho dén chiéu t6i, thdi manh nhat tir khoang gan gitra trwa dén xé chiéu. Gio
kho va nong nén lam cho khi hau cic ving noi trén tré nén khac nghiét. Po am co
khi xuéng 30% trong khi nhiét do c6 khi 1én t6i 43°C. Vi bau troi ndng choi chang,
gio lai thdi déu déu nhu quat ltra nén cay co héo khd, ao hd can kiét, con nguoi va

gia stc bi ngot ngat, rat dé sinh hoa hoan.

Qua d6, ta co thé thiy gi6 phon c6 anh hudng quan trong dén doi séng va
phat trién kinh té, xa hoi ¢ khu vuc Bac Trung Bo . Do d6, tim hiéu su bién d6i cua
gi6 phon & khu vuc nay 1a cip thiét va co ¥ nghia thuc tién 16n . Vi vy toi dé xuét
dé tai “Nghién ciru sy bién doi ciia hién twong Phon trén khu viee Bic Trung B6 ” dé
g6p phan giai quyét van dé trén.

Ngoai phﬁn M¢ dau, Két luan va Tai liéu tham khao, luan van dugc bd cuc
cu thé nhu sau:

Chuong 1. Téng quan.

Chuong 2. Phuong phép nghién ciru va ngudn s6 liéu.
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Chuong 3. Sy bién ddi cta gié phon dién hinh khu vuc Bic Trung Bo.
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CHUONG 1. TONG QUAN
1.1. Tong quan cac nghién ciru vé danh gia du bao phon trong va ngoai nuwéc
1.1.1. Téng quan nhitng nghién ciu ngoai nwdc

Hién nay trén Thé gidi viéc nghién ctru su bién doi cua  hién tuong phon da

duoc thyc hién & rat nhiéu qudc gia nhu New Zealand, My, Canada, Bulgari...

Ngay 2 thang 1 nam 1999, mdt gié6 phon dong nam da gay ra dai nhiét d6 hep
4mhon 10°C (18°F) so véi khu vuc xung quanh & trung tdm Dai thung ling
Tennessee phia tdy bac diy nii Smoky. Hién twong nay ddc biét thi vi S0 vdi cac
hién tuwgng gio phon khac da dugc ghi nhan trude dé boi trong hién tuwgng nay, nhiét
d6 diém swong va nhiét do thyc té ting 1én ddng ké din dén mot thay d6i nho trong
d6 am tuong ddi bé mit quan trac dugc. Mot khéi khi twong ddi 4m va gan bdo hoa
muc 850 hPa xung quanh ring nai cao nhat ddy ndi Smoky 1a ngudn gbc ciia khong
khi doan nhiét bi nén quan tric duoc trén sudn phia tay bac diy nii Smoky . Binh
thudng cac gid phon quan trac dugc trén trung tim Pai thung ling Tennessee khong
manh vao budi chiéu (gié bé mat manh dat 13 m/s (26 kt)). Tuy nhién, cac song ni
c6 thé két hop véi gié phon vao ngay 2 thang 1 nim 1999 vi mét gradient khi ap bé
mat manh da xay ra trén ca day nii, gio vuot qua 15 m/s (30 kt) quan sat duoc trong
mot 16p 6n dinh & myc 850 hPa thoi gan vudng goc véi nhitng dai nti Smoky cao
nhat cung sy dong gop cua gié thing dung va profile dja hinh thuin lgi. Ngoai ra,
cac myuc do am tuong d6i cao (> 70 %) trong nhiéu 16p ranh gii gan thung ling
Tennessee cling ¢ thé lam giam  cudng do cua nhimg con gié phon (David M.

Gaffin, 2002) [].

David M. Gaffin da tién hanh ngh ién cru 30 nim (1971 - 2000) véi muc
dich:

- Xac dinh nhtng  dac trung dién hinh va cac diéu kién  synop cua cac hién

tugng phon gay ra chénh 1éch nhiét do 16n gan phia nam day niii Appalachian .

- Tiép tuc kiém tra nhitng hién twong nay doi voi chénh léch diém suong.

14



Céc su kién gi6 phon dugc xac dinh trén ca hai suon phia tay va phia dong
Nam Appalachian bang cach so sanh nhiét do tirc thoi cta tram voi tram & phia nam

Appalachian (tram phon) va hai tram gan d6 ndm xa hon nii (tram khong phon).

Mot hién tuong gié phon xay ra khi nhirng ti€u chi sau day dugc dap tng
nhiét do tdi thip hodc t6i cao hang ngy tai tram phon phai cao hon it nhat 3°C
(~5°F) so véi tram khong phon , toc d gi6 di xudng it nhat1a 2.5 m/s (~5 kt) tai
tram phon va su néng 1én it nhatla  3°C (~5°F) phai dién ra trong thoi ky gié di

xuong.

Céc su kién gio6 phon & suon tay thuong xay ra khi gié dong nam phat trién
phia truéc mot hé thong ap thap gitra thung liing séng Mississippi  , trong khi cac
hién twong gié phon ¢ suon dong thudng 13 két qua cua gid ty bic sau front lanh
ndng. Khoi khi twong ddi 4&m muc 850 hPa (chi mat hon mot vai do so véi nhiét do
bé mit) gan nhu 1a khu vuc phat sinh cta gié phon trén ca hai sud  n mic du dong
chay thém qua 15 hong c6 thé dong gdp mot phan nho so voi sy 4m 1én vé mit Iy

thuyét c6 thé quan trac dugc tai cac tram phon.

Céc thir nghiém tong hop cta hién tuong gié phon cho thiy nhiét do thang
ding va profile gi6 do 1a thuan loi dé hinh thanh song nui bién do 16n , dac biét la &
suon tiy cua nam Appalachian . Mot diéu thu vi (va c6 thé 1a duy nhat ) quan tric
dugc voi cac su kién gio phon ¢ nam Appalachian (so véi cac hién tugng gié phon
da duoc nghién ciru khac) 13 sy gia ting diém swong bé mit tai cac tram phon trong
gan ba phan tu cac hién tuong & suon tiy va gan mot phan ba cac hién tuong ¢ suon
dong.

Mot so sanh ciia cac thir nghiém diém swong ting voi tat ca cac hién tuong
gi6 phon gan mién nam Appalachian cho thiy su gia ting trong diém swong bé mit
chu yéu 1a két qua ctia mot khdi khong khi kho bé mat ban dau (so v6i khdi khi muc
850 hPa) va khong nht thiét 1a khbi khi muc 850 hPa phai am hon [].

Gi6 phon thuong phu thude vao cac dac diém dia hinh do d6, du béo phon

thanh cong phy thugc nhiéu  vao kinh nghiém cia cac du béo vién . Susanne

15



Drechsel va Georg J. Mayr da dua ra mot phuong phap du bao xac suit khach quan

su xuat hién va cuong do cua phon duya trén s liéu toan cau (ECMWF).

Vi dja hinh md hinh khac dia hinh thuc té nén gid du bao dugc khong phai 1a
mot chi s6 dang tin cdy cua phon. Thay vao d6, bang cach str dung dau hiéu bién
d6i quy mé 16n hon cua phon tir chénh 1éch 4p sudt mit nim ngang va su giam

xudng ctia dudng dang nhiét d6 thé cho két qua tot hon.

Nhitng dy bao phon da dugc thtr nghiém trong khoang thoi gian 3 nam voi
quy md dudi ludi cho thung ling Wipp & trung tam diy nai Alp dé du bao xac xudt
khach quan sy xuét hién va cuong do cua phon. Str dung diu hiéu bién d6i quy mé
16n hon cta phon tir chénh 1éch 4p sudt mit ndm ngang va sy giam xudng cta
duong dang nhiét do thé dé du bao phon tir cac phan tich cia mé hinh tét hon  viée
st dung cac pha n b cta cac tham s riéng 16 . Sy chénh 1éch ap suét 16n va su di
xudng duong dang nhiét do thé cang 16m thi kha ning c6 phon cang cao . Khi tbc do
gi6 va gradient &p suat duoc lién hé truc tiép bang phuong trinh Bernoulli, sy chénh
léch ap suat mit nam ngang trong mo hinh chtng t6 n6 1a mot nhan t6 du bao phu

hop dé du bao cudng do phon [].

O. H. Hoover di nghién ctru mot dot phon tir 17 thang 3 dén 24 thang 3 nam
1939 ¢ Canada dé danh gia anh hudng ctia phon 18n tuyét pha va dong chay. Ong da
chi ra bang cach nao ma khong khi tai am tir bo bién Thai Binh Duong trong miia
d6ng co thé dich chuyén vé hudng dong trén khu vuce luc dia lanh va tai sao khi

khi nay lai tré 1én khé va 4m khi n6 dich chuyén.

- Anh hwéng ciia cdc gié Chinook lén tuyét phii va dong chdy

Loai gi6 dugc biét dén nhu 1a Chinook & Bic My thdi nhu mot gio tiy nam
hodc tay trén suon phia dong ctia day nui Rocky va nhu mét gié dong vao tinh
Alberta, Canada va vao bang Montana va Wyoming ¢ Hoa Ky.

Tai Thuy Si & phia bic cua diy nui Alp, mot gid twong tu duoc goi la

Chinook thoi tir phia nam 1én va di xudng tir diy Alpine.
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- Nguon goc cua tén goi

Nhitng nguoi Sintc (Chinook) An D6 tir nhitng ngay dau da sinh séng ¢ khu
vuc song Columbia & suon tiy diy nai Rocky & My va do gia thiét rang nhitng gi6
nay c6 ngudn gdc ¢ khu vire nay, cai tén Chinook (c6 thé 1a duoc ap dung dau tién
boi ngudi An Do sdng trén suon dong ciia duong gidi han) tir nhitng ngay dau duoc

dic trung cho loai gi6 bat thudng nay.
- Ddc trung va anh hwong cua cac gio Chinook

Céc gi6 Chinook & Alberta (dic biét 1a & Calgary ) ludn ludn thoi tir phia tay
nam hodc tay. Khi gi6 bit ddu théi thudng luc dau bau trdi u 4m |, ngoai trir trén bau
tro1 phia Tay Nam goi la vom Chinook. Khi nhin tir Calgary, dai mau xanh kéo dai
khoang tir 10° dén 20° hodc hon trén dudng chan trdi clia nai va néu di vé phia nai
thi c6 thé thdy phin mau xanh thudng xuyén mé rong khoang 20 hodc 30 dim vé
phia dong ddy nai huéng dong nhat nhung khoang cach nay cé thé thay doi rat
nhiéu theo céc giai doan khac nhau va cudng d6 khac nhau cua cac gié Chinook
Qua dai hinh vom nay nhiing con gié 4m d6 xubng cac sudn ndi phia dong va trai

rong trén Alberta.

Do tac dong ciia Chinook ma tai khu  vuc nay vao mua dong c6 thé & trang
thai nhe nhang diu mat voi nhiét o tr 25 dén 50°F hoidc hon. Trong trudng hop &
thanh phd Calgary, tac gia nhan thay c6 truong hop ¢ phia tdy thanh phd, nhiét do
da thay doi tir dudi 0 dén it nhét 1a 40°F, trong mot khoang cach khong qua mot khu
phé. Diéu nay danh dau su bit diu cia mot Chinook. Tuy nhién khong phai tat ca
cac Chinook déu bat ngudn mot cach dot ngdt nhu vdy. Trong nhiéu trudng hop su

thay d6i dan dan 1a nhiéu hon.

Khéng c6 giang thuy di kém nhiing gi6 nay. Khong khi rat kho va c6 mot su
giong nhau rét 16n véi do am. Cac chuyén gia trong phan nay thuong nhan xét rang
tuyét roi trong mua dong khéng dong goép nhiéu cho do am dat vao mua xuan nim
sau. Ly do chinh ctia viéc nay 13 do thuc té co rat nhiéu tuyét di bi mat boi boc hoi

do cac gié Chinook.

17



- Déu hi¢u trwéc khi xudt hién ciia mgt Chinook

Khong phai trong moi truong hop déu co nhirng dau hiéu cu thé dé c6 thé dy
bao chac chan duoc su xuat hién cta 1 chinook trong twong lai. Tuy nhién, trong
thoi tiét rat lanh , nhitng con gié ndy thuong xuit hién bang déu hiéu giam xudng
ctia khi 4p ké va 4p suat van con tuong dbi thap cho dén tan nhitng con gié cudi
cuing. Mot dau hiéu khac duoc cho 13 mot ddu hiéu tét tai Calgary la  : Néu gi6 bic
lanh d6i huéng dan qua phia bic, dong bic, dong, dong nam va nam trong mot ngay
rudi hodc hai ngay, noi chung 1a s& tiép tuc chuyén hudng dén ¥4 goc tdy nam khi
mot Chinook phat trién. Néu chuyén hudng nay nhanh, mdt vom Chinook cuc bg s¢€
hinh thanh nhung s& khong duoc duy tri va gié sé chuyén vé phia bic mang theo
thoi tiét lanh. R4t hiém khi, gié bac quay tré lai di qua tay bac vé phia tdy va tay

nam dé tao ra nhiing gié am.
- Hi¢n twong va sw duy tri cdac gio Chinook

Nguyén nhan co ban va cac nhan t6 c6 lién quan dén ngudn gdc cia cac gio
Chinook hién nay van con chua dugc hiéu mot cach day da . Khdng khi Chinook
dong vao nodi chung la Thai Binh Duong cuc (ky hiéu Pp). Tuy nhién, trong truong
hop nay, né c6 thé duoc goi 1a Thai Binh Duong bién (Mp) néu 4m hon binh

thudng va c6 ngudn goc xa hon vé phia nam Thai Binh Duong.

Phia trudc cua cac gié Chinook c6 mot front 4m rd 1én dén d6 cao 16n. Front
nay trong khi di chuyén vé phia dong nghiéng vé phia khi khi lanh. Khong khi lanh
duogc thay thé béng Chinook va 16t dudi front 4m 14 luc dia cuc hodc duoc biét dén
& My nhu 1a khéi khi Canada cyc  (ky hiéu Pc). Su thay d6i dot ngot vé nhiét do 1a
do su dich chuyén nhanh chéng cta khong khi Pe.

Trong khi quyén, cic gié duoc thiét 1ap trong chuyén dong boi phan bd ba
chiéu twong d6i ciia cac truong nhiét d6 va ap suat. Khi quyén thyc sy hoat dong
nhu mot dong co nhiét véi anh néng mit troi nhu lira cta n6 va dé phat hi¢n hoat
dong cia chuyén dong 16n co ban nay trong khu vuc dia phuong cia diy nui

Rocky, ba lyc chinh tac dong 1én céc khdi khi co thé duge xem xét.
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1. Luc do su quay cua trai dét duoc goi la Coriolis. Luc nay co thé coi 1a luc ly tam
néu dudng dan ciia khong khi hién c¢6 1a cong. Do céc luc nay phai vudng goc voi
chuyén dong nén ching khong lién quan dén cac hat khong khi vi vy ching khong

phai 12 nguyén nhan gay ra chuyén dong va s& khéng duoc xem xét tiép.

2. Lyc ma sat. Luc nay ludn ludn hoat dong song song va ddi nghich véi dong bé
mit. Tuy nhién, hoat dong cta né lam 1éch gié ngang trén cac dudng dang ap tir cao
dén thp ngoai ra phan luc ctia nd vudng goc véi cac duong dang ap dé giam anh
huong cua lyc Coriolis. Thém vao dé con c6 mot phan doc theo cac dudng dang ap
d6i lap véi gio gradient . Ma sat s& bi hao mon va do d6 rd rang n6 khong phai 1a

mot nguyén nhan gay ra chuyén dong.

3. Luc do sy twong tac cua phan bd nhiét d6 va truong ap suat (ching han nhu tao ra
dét va brizo bién). Do luc nay phu thudc vao hoat dong cua 3 mang nén cuong do
ctia n6 chi ¢6 thé duoc doan gian tiép tir ban do thoi tiét bé mat bang cach ghi nhan
mét sb hién tuong c¢o lién quan dén hoat dong cua céac hat khong khi. Mgt d4u hiéu
cho thay d6 1a mot khu vuc véi cac khuynh hudng khi ap khac nhau trén hai suon.
C6 mot thanh phan gi6 duoc goi 12 dudng dang bién ap thoi tir cac khu vuc ap ting
lén cac khu vuc ap giam, vudng goc voi cac duong dang bién ap (cac duong ty 18
thoi gian bang nhau cua thay doi ap suat). N6 khong phu thudc vao phan bb tic thoi
ctia cac duong dang ap va do d6 c6 thé thoi tir ving ap cao dén ving ap thip. Bang
cach nay, trudng ap s& hd trg chuyén dong cua gio, tac dong 1én cac hat khong khi

va gia toc cho ching.

Trong trudng hop cua cac gié Chinook, tac gia biét rang chung s& xuat hién
khi mot thip bi khoi sau hodc di chuyén vé phia dong va hinh thanh & Bic Alberta.
Trong khi &p suat khi quyén giam & mién nam Alberta , né duoc tao ra trén bo bién ,
noi cach khac , 1a mot gradient dang bién ap dang cha y giita bo bién Thai Binh
Duong va phia Nam Alberta. Do d6 khong khi Thai Binh Duong duoc gia tde vao
thap bi khoi sau. Trong nhiing truong hop nay c6 thé du bao mot Chinook.
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Diéu kién thuan loi dé tao ra gia toc dia phuong (gradient 16n cia ca ap suit
va nhiét d§) dac bi¢t trong mua dong & khu vuc nti Rocky 1a do vi tri ké nhau cta
ap cao lanh luc dia cuc va ap thap 4m Thai Binh Duong. Nui ¢ thé dong gop vao
su bat ngd ma cac Chinook dugc gia toc bang cach giir lai khong khi Thai Binh
Duong cho dén khi n6 tran qua. Dau hiéu nay cho thiy day la biéu hién cua mot
gradient 4p suét twong d6i 16n va 6n dinh vé6i cac dudng dang ap song song day nui
Rocky. Tuy nhién n6 lai 16n hon nhitng con gid quan tric dugc co thé chi ra. Co thé
thiy ngudn nhiét duoc thém vao trong khong khi Thai Binh Duong & hinh thic 4n

nhiét cua d6 4m ciing dong mot phan trong do.

Dong Chinook ctia khong khi khi roi b bién Thai Binh Duong trong cudc
hanh trinh vé phia dong cta no, thuong 1a ning triu d6 am va khi dén Alberta thi
khong khi cuc ky kho. Khi khong khi nay 1én trén dén Alberta cao khoang 3000 feet
hozc hon trén bd bién Thai Binh Duong thi né s& 4m bang hodc hon 4m hon so véi
khi né roi khoi bd bién. Khong khi chi 4m sau khi d di qua nhiéu diy nui cao duoc
bao phu tuyét.

Nguoi ta tin rang, hién twong nay da duogc giai thich mot cach chinh xac tai
nhimng thoi diém khac nhau trude diy va khong c6 nhidu nghi ngd két qua cua céac
truong hop sau: khi mot khéi khi co6 d6 4m twong dbi dudi diém bio hoa duoc nang
Ién trong khi quyén, nd6 mé rong va trd 1én lanh hon vao khoang 1°F/180 feet hoic
1°C/100 m khi di 1én. Diéu nay déi khi dugc goi la gradient ctia nhiét do cho khong
Khi kho, gradient doan nhiét thong thuong.

Khéng khi phan biét di chuyén ndi dia va vé phia déng tir bd bién Thai Binh
Duong vé phia British Columbia néi chung 13 kha 4m w6t va thuong tiép can véi
diém suwong. Do d6, khong khi nay néu bi nang 1én s& sém duoc lam lanh xudng
dudi diém bio hoa, dan dén gidng thuy va két qua 1a giai phong nhiét ngung két, do
doé s€ lam cham gradient doan nhiét thong thuong ctia nhiét Ao khong khi khoang 50
%.
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Do am khong khi & bo bién Thai Binh Duong trong chuyén doéng hudng
dong cla n6 trén vai diy nai budc phai 1én dén mot do cao 10.000 feet. Trong qua
trinh di 1€n, khong khi bi lanh di ¢ khoang 50 % gradient doan nhiét thong thuong
hodc 1°F/360 feet. V&i nhiét dd ban dau tai muc nudce bién 50°F, nhiét do tai 10.000
feet khi khong khi di qua gidi han luc dia s€ giam xuéng con 22°F va mot % rat 16n

cua do am s€ bi thu hoi dudi cac hinh thirc mua, mua da va tuyét.

Pi xubng diy nai Rocky dén do cao 3.400 m cia Calgary, khong khi s& duoc
tai gia nhi¢t ¢ gradient doan nhiét thong thuong cuia 10°F/180 feet qua su giam
6.600 feet. Thinh thoang nhiét d6 giam do thuc té rang khong phai tat ca khong khi
s& ting dén muc 10.000 feet nhung chung s& ton tai ¢ nhitng d6 cao thap hon. Néu
dugc giam 9°, khong khi sau d6 s& dén Calgary hodc cac diém nhu do cao ¢ nhiét

d6 50°F [].

Trong nhiéu thé ky phon déng mét vai tro quan trong trong cac thung liing
nli cao cua Thuy S7. Tai cac khu vuc nay , phon gay ra cac gio giat manh hon cac
gio tay. Trong vong 140 nam, P. Hachler da thuong xuyén c6 thong tin khi tugng
ctia mot s6 tram va ké tir nhitng nim 1960 di c6 sy do ludng cac con gi6 giat 1 gidy
dé danh gia khi hau va phan tich dac bi¢t cac dinh gi6 cuc tri. T nhiing nam 1980

tré lai day ¢ Thuy Si da c6 thé canh bao cac gid giat phon.
- Mot vi du cuc tri

Déi v6i Altdorf, tac gia cé nhitng thong ké vé gio giat tir nim 1965 (nghia 14
chinh x4c hon 40 nam). Dinh gi6 cao nhit ctia phon do dugc vao ngay 13 thang 12
nam 1981: 155 km/h. Thang 12 khong phai 1 thang phon dién hinh nhung né 1a
mot trong nhitng thang c¢6 cac gi 6 tdy manh . Hinh thé Synop cho thdy mot truong
gi6 cao va manh gan nhu thanh dang gi6 tay vao cudi ngdy . O bé mat, tac gia tim
thay thap sau ¢ trung tdm nuéc Anh. Trung Au cho thay cac gi6 dia chuyén tdy nam
va mot su giam 4p sudt quan trong. Két qua 13 tao ra mot phon ndng rat manh. No
bit dau trong cd ngay va dat cic dinh rit cao tai mot s tram: 164 km/h tai

Jungfraujoch, 155 km/h tai Altdorf, 122 km/h tai Giitsch va 100 km/h tai Vaduz.
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- Khi hdu cuia cdc gio gidt phon cuc tri

Nhu di dé cap ¢ trén, tac gia co cac phép do gio "chinh xac" 40 nim cho
Altdorf. Tac gia da cd géng dé dinh nghia mot gia tri théng ké cuc tri xuat phat tur
phuong phap ciia Gumbel. Ngoai suy dén gia tri cuc tri 80 ndm cho khoang hon 160
km/h va trung binh cic gié giat mot nim cé thé xay ra 1a khoang 130 km/h, trong
khi mot phon 100 km/h c6 vé 1a gﬁn nhu tdi thiéu tuyét ddi cia mot nam cuc dai.

Péi v6i Vaduz, cac gia tri twong Gmg dudng nhu 13 thdp hon khoang 5 km/h.

Khong phai thang 4 1a thang c6 nhiéu gio phon nhit ma trong cac thang mla

dong tir thang 12 dén thang 2 thi khu vyc front 13 manh nhat.
- H¢ théng cinh bdo ¢ Thuy ST

Trung tam Khi twong Thuy S da thiét 1ap mot hé thong canh bao cho dan cu
va chinh quyén trong truong hop thoi tiét khic nghiét tir cach day vai nam. Tac gia
canh bao cac gié dat 100 km/h trén hon 50 % bé mat. Trong cac thung liing phon
chung ta chi c6 vai tram trong d6 Altdorf va Vaduz duong nhu t6t nhat. Két qua 1a

tac gia da xac dinh mdt gioi han diéu chinh cta 120 km/h.

Céc canh bao dugc phat tir 1 dén 3 ngay trudce khi c6 nhitng déu hiéu cua gi6
t6i da co thé xay ra va thoi gian ¢ thé xay ra nhat. Cac nha chirc trach cua cic bang
o0 Thuy Si dugc thong bao bdi mang ndi bo trong khi nhitng nguodi dan cé thé nhan
duogc tin nhdn SMS hodc Fax. Chat luong cia tit ca cac canh bao ndy (mua va gio)
1a kha tbt: trong nim 2004, POD dat 94% va FAR dat 48%. Thuong cac canh bao

nhu vay dugc tao ra trén co s¢ cia mo hinh Thuy ST ALMO va tur cac dy bao vién
.
1.1.2. Téng quan nhitng nghién cwu trong nwdc

Do nhiéu nguyén nhan khac nhau, ca khach quan va cht quan, ¢ Viét Nam dén
thoi diém hién nay hau nhu van chua c6 nhiéu nhirg nghién ctru di s au vao sy bién
d6i cua hién twong phon ma thuong chi dung lai & viéc thdng ké sé liéu thong

thuong va cac khai niém ban dau.
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Trong tai liéu “Khi hau Viét Nam” , cac tac gia Pham Ngoc Toan , Phan Tat
Pic da nhan thdy & Bac Trung Bo su xuat hién mot thoi ky kho nong gid Tay vao
dau mua ha lién quan voi hiéu tmg phon cua Trudng Son dbi voi ludng gié mua Tay
Nam. Dic biét & dong bang Nghé An - Ha Tinh thoi tiét gio tiy phat trién rdt manh .
Con & Trung Trung B , trong mua gié mua mua hé , ludng gié 4m tir phia tay thoi
t61 bi ddy Truong Son ngdn ca n. Sau khi dé lai mot lugng 4m dang ké dudi dang
mua bén suon tdy , vugt qua nui chiu tac dung phon , da dem lai cho suon dong va
ving dong bang ven bién Trung Bo mét kiéu thoi tiét kho nong rat dic trung  (thoi
tiét gio tay).
Trong tai liéu “Khi hau va tai nguyén khi hau Viét Nam” , cac tac gia Nguyén
Purc Ngit, Nguyén Trong Hiéu di chi ra m 6t trong nhiing loai hinh thoi tiét dic sic
cia mua hé 13 gi6 Tay kho nong. Thoi tiét kho nong lam thay doi ché d6 mua ¢
nhiéu vung duyén hai Bic Trung B9, Nam Trung Bo.
- S6 ngay thoi tiét kho nong trung binh ndm phd bién 13 20 - 40 ¢ ving nui thap Tay
Bic, 5 - 20 ¢ ving nui thiap Pong Bic, 10 - 20 & dong bang Bic B9, 30 - 60 & ving
ddng bang duyén hai Bic Trung B6 va Nam Trung Bo. Mot sb noi ¢ vung thip Béc
Trung B va Nam Trung B9, hang nam trung binh c¢6 trén 60 ngay khoé néng.
- Mua thoi tiét kho nong bat dau tir thang I11, thang IV, cao diém vao thang V,
thang VI, thang VII & cac khu vuc phia Bac hodc thang VI, thang VII, thang VIII &
Nam Trung Bo va két thuc vao thang VIII (cac khu vuc phia Bac) hodc thang IX
(Nam Trung BJ).
Ngoai ra, trong rat nhiéu nhitng nghién ctru , céc tac gia da cung cip nhiing
thong tin vé dic diém khi hau cu thé cta 3 tinh c6 lién quan dén hiéu ting gi6é phon:
Nghé An chiu anh hudng cta hai loai gié chu yéu: gié mua Pong Bic va gid
phon Tay Nam.
- Gi6 muia Dong Bic thuong xuét hién vao mua Dong tir thing 10 dén thang

4 nam sau, binh quan mdi nim c6 khoang 30 dot gi6 mua Pong Bac, mang theo
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khong khi lanh, kho lam cho nhiét do giam Xuéng 5 - 10°C so véi nhiét do trung

binh nam.

- Gi6 phon Tay Nam 1a mot loai hinh thoi tiét ddc trung cho mua ha ciia ving
Bic Trung Bo. Loai gi6 nay thudng xuit hién & Nghé An vao thang 5 dén thang 8
hang niam, s ngay kho néng trung binh hang nam 1a 20 - 70 ngay. Gié Tay Nam
gay ra khi hau kho, nong va han han, anh huong khéng tot dén san xuit va doi song

sinh hoat cua nhan dan trén pham vi toan tinh.

Ha Tinh nam trong khu vuc nhiét déi gid mua , ngoai ra Ha Tinh con chiu
anh huong cua khi hau chuyén ti€ép ciia mién Bac va mién Nam, voi dic trung khi
hau nhi¢t déi dién hinh ciia mién Nam va ¢6 mot mua dong gid lanh cia mién Bac,

nén thoi ti€t, khi hau rat khac nghiét. Hang nam, Ha Tinh c¢6 hai mua r0 rét:

- Mua mua: Mua trung binh hang nim tir 2500 mm dén 2650 mm. Ha tuin
thang 8, thang 9 va trung tuan thang 11 lwong mua chiém 54% tong luong mua ca
nam. Vao thoi gian nay hang nim Ha Tinh thudng hing chiu nhitng con bio tir bién

bong gay nén 11 lut.

- Mua kho: Tir thang 12 dén thang 7 nim sau. Pay 1a mua ning gat, ¢ gid

Tay Nam (théi tir Lao) kho, nong, lugng bdc hoi 16n.

Diéu kién khi hau ¢ Quang Binh kha khic nghiét , chju anh huong cua gid
Tay Nam kho néng, thuong c6 bdo va mua 16n, bién dong khi hau manh. Do nim
tron ven trong noi chi tuyén bac ban cau, hang nam c6 hai lan mat troi di qua dinh
nén luong birc xa cao: 70 — 80 kcalo/cm?/nam. S6 gid néng trung binh 1a 1.700 —
1.800 gid/nam, nhiét d6 trung binh nim dao dong tir 20°C — 25°C. Mua mua thudng
tir thang 9 dén thang 1 nam sau, tong lwvong mua khoang 2.000 — 2.700 mm/nim, do
am trung binh thang tir 85% - 90%.

Dbac trung khi hau ¢ Quang Binh la gi6 Tay Nam kho nong va bao 16n . Hang
nam tinh chiu tir 40 — 60 ngay kho ndng va nhiéu con bio giy gid xody giit kém

theo mua 16n [].
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1.2. Tong quan vé hi¢n twong phon & khu vwe Bic Trung Bo

Nudc ta c6 nhitng khu vuc cd céc kiéu thoi tiét khac nhau theo ting mua,
ting thoi diém. Khu vuc Bic Trung Bo c6 kiéu thoi tiét ddc trung 1a hién tuong gid
phon vao mua h¢ (ma nhan dan ta thuong quen goi la gidé Lao, gio tdy khd nong).
Trong pham vi ca nudc gié phon khong chi tac dong dén riéng khu vuc Bac Trung
B ma con xuét hién & Tay Bic, dong bang song Hong, Nam Trung Bo nhung mirc

d6 ro nét thi khong noi nao bang noi day.
1.2.1. Khdi qudt vé gié phon

Trong hoan luu khi quyén c6 mot hé théng gié khong thudng xuyén goi 13
gi6 phon. Gi6 phon 1a gi6 kho néng thdi tir trén nii xudng. Gié phon dugc nghién
ctru dau tién ¢ ngon nui Fohn (day nti Anpo). Tén Fohn duoc bat nguén tir Fvonius
(nghia 13 gi6 Ty, néng). Loai gi6 nay ciing xuat hién & mot sé noi khac nhu
Chinook thudc day Rocky, & Zonda thudc diy Andes va ¢ phia Bic ddy Truong

Son ¢ Viét Nam...

Nguyén nhan cua hién tugng gi6 phon: Trén mdt day nti dai va cao co su
chénh 1éch vé ap suét giita hai suon nti. Khi mot khéi khi am di qua phai vuot qua
séng nui. Khong khi chuyén dong di 1én theo gradient doan nhiét kho (1°C/100m)
sau d6 do nhiét d6 giam hoi nudc dat trang thai bio hoa 4m (100%) gradient doan
nhiét 4m (trung binh 0.6°C /100m) khong khi lanh di, nhiét d6 ha xudng dudi diém
swong, su ngung két dién ra, may hinh thanh va mua roi xudng bén suon don gio
(mua dia hinh). Khi khéi khi ndy vuot qua suon dén gio, do am tuyét ddi cua khong
khi giam di va di xudng suon khuat gié theo gradient doan nhiét kho nhiét do khong
khi lién tuc ting, 46 am twong d6i cua khong khi giam manh ludng khéng khi di

xudng tré nén kho va noéng. Do chinh 1a gié phon (hay gi6 tay kho nong).

Hién tuong gié phon c6 thé hiéu rd hon qua hinh vé& sau:
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Nhiét d6 moi
trurong

3000 — —-4°C Suwon don gié

Do F=4°C =Ty
cao 2000 — 4°C
(m)

T=-2°C=T

Suon khuat gi6

T=10C =T
1000 — 123€
203@IZEC
Nhiét d6 Nhiét d6
khéng khi (T) diém suwong
(Td)

|
T eee ?c
(N (Ty)

Hinh 1.1 Hiéu vng phon

1.2.2. Phan logi hién twong phon

//////////// ) °

HUONG

KHU VUC GIO
KHO NONG

Hinh 1.2 Phadn logi hién twong phon
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Hién twong phon c6 thé chia lam 5 loai:

Loai A - loai phon kinh dién v6i mua roi
hét tir dong khi trén sudn dén gié va giang
xudng, néng 1én doan nhiét kho trén suon
khuét gio.

Loai B - khong khi tr trén cao giang
xuéng, nong 1én doan nhiét.

Loai C - khong khi lanh & suon don gio
giéng trén khong khi néng & suon khuat
gio, tuong tu nhu hinh thé gi6 mua dong
bic thdi qua diy Truong Son vao mua
dong.

Loai D - xdm nhap cta khong khi néng va
rdi ngan can sy lanh di ban dém cua sudn
khuét gio.

Loai E - xay ra khi dong khi rat 6n dinh bj
nui ngan chdn con dong khi giang xubng
nam & phia trén dong khi rat on dinh nay



1.2.3. Hi¢n twong phon ¢ Biic Trung B

O nuéc ta hién twong gié phon (hién tuwong gié Tay khoé nong) xuit hién
nhiéu nhét & khu vuc Bic Trung BJ. Sy xuét hién cua loai g16 nay c6 anh hudéng rat

16n dén thoi tiét va doi song dan cu & khu vuc nay.

- Pac diém dia hinh khu vuc Bic Trung Bo: Khu vuc Bic Trung B bao g6m 6 tinh:
Thanh Ho4, Nghé An, Ha Tinh, Quang Binh, Quang Tri va Thira Thién Hué. Huéng
nghiéng chung cta dia hinh khu vuc 13 theo hudéng Tay Béc - Pong Nam. Pia hinh
khu vuce chia 1am hai mién 3 rét.

+ Mién nai: Nam & phia Tay. Pay la ving ndi thudc ddy Truong Son Bic véi nhiéu
khdi nti cao chay doc theo bién gidi Viét —Lao, nhiéu doan nui an sat ra bién chia
dong bang thanh nhiéu 6 nho. Nui c6 sudn Tay thoai chay dai vé phia Lao va dbc
ding ¢ phia Pong thudc Viét Nam. Chinh vi vay day Truong Son 1a nguyén nhéan
cht yéu chan gié Tay Nam tir vinh Bengan thoi dén gay ra hién tuong gié phon ¢
khu vue nay. Trén ddy nui cao lai c6 nhiéu thung liing cit ngang (nhu thung ling
Tuong Duong) 1a nhitng “6ng” dan nhitng luéng gié phon thadm nhép siu xudng

dong bang.

+ Pong bang: La ddy nho hep chay doc ven bién. Phan 16n c6 dién tich nho va bi
chia cit boi cac ddy ndi 4n sat ra bién. Pong bang nam ké sat ngay mién ndi nén
chiu anh huéng manh mé& cta gié phon théi tir trén nti xudng. Nhu vy dia hinh cua
khu vuc Bic Trung Bo 13 nguyén nhan chil yéu gy ra hién tuong gi6 phon cia khu
vuc nay.

- Hoan luu chung ¢ nudc ta va trong khu vuc Bac Trung Bo: Nudc ta nim trong
khu vire khi hau nhiét d6i gié mua cia ban cu Bic.

+ V& mua dong: Nudc ta chiu anh huéng manh mé cta gié mua Pong Bic giy ra
thoi tiét c6 mua dong lanh ¢ Bic vi tuyén 16°B. Khi dén day Bach Mi (16°B) gi6
mua Déng Béic khong con anh huéng nita. Nhu thé diy Bach M3 1a ranh gi6i tu

nhién phan chia khi hdu nudc ta thanh hai mién khac nhau.
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+ V& mua hé: Luc dia A - Au dugce hun nong tao nén mdt vung ap thép rong 1én cod
tam tai son nguyén Iran dong thoi diy ap thap noi chi tuyén chuyén dong theo
chuyén dong biéu kién ctia Mat Troi sang nira ciu Bic va c6 mot nhanh tién xa vé
phia chi tuyén trén cic ban dao Nam chau A tiép giap v6i phan phia Dong cua ap
thap chau A. Hé thong khi 4p nay két hop véi nhau tao thainh mot strc hut méanh liét
d6i véi cac ludng khi tir phia Déng dai duong, phia Nam tao nén mot ludng khi
x04y thoi vao luc dia. P6 13 gié mia mua ha. O Péng Nam A gié mua mua ha co
hudng chung la Tay Nam nén con dugc goi la gié mua Tay Nam. Gié mua Tay
Nam khéng ché toan bd khu vuc Pong Duong va ca phia Nam Trung Qudc. Gid
mua Tay Nam duoc xuét phat tir hai ludng gié: mot ludng tir vinh Bengan thoi t6i
anh huéng chi yéu vao nhimng thang dau mua ha, mot ludng tir phia Nam Thai Binh

Duong thoi 1én thinh hanh vao cac thang cudi mua ha.

- Hién tuong gi6 phon ¢ Viét Nam: Vao mua hé nudc ta chiu tdic dong manh cta gio
mua Tay Nam duoc bt ngudn tir khdi khi xich dao va khdi khi chi tuyén hinh thanh
trong vinh Bengan. Nhung khéi khi gy ra hién tuong gi6 phon ¢ nudc ta la khoi
khi chi tuyén vinh Bengan. Khi hinh thanh khdi khi chi tuyén trong vinh Bengan la
khéi khi néng am tir thap 1én cao, nén c6 kha ning gdy mua 16n. Khdi khi nay khi
thoi dén Viét Nam da trai qua mot quang duong dai hon 1000 km qua mdt phan luc
dia thugc Mianma, Thai Lan, Thuong Lao va gdy mua trong qua trinh di chuyén.
Dic biét khi dén Thuong Lao gid di bi chan boi diy Trudng Son Béic. Day Truong
Son Bic chay gan nhu vudng goc voi hudng gid, lai co sudon don gié thoai nén khdi
khi d& gdy mua hét bén suon don gioé (suon Tay) khi tran vao nudc ta gid da bién
tinh va tr¢ nén cuc ky kho va nong. D6 chinh 1a hién tugng gié phon & nudc ta.
Trude khi gié phon théi, bau troi thuong trong xanh, gio yéu hay ling gi6. Trén nén
troi chi c6 mot vai vét may li ti. Chan troi phia Tay thuong c6 mu khé mau vang da
cam, khi quyén rat trong c6 thé nhin thiy mot tht nong lam cho da mat ham hap
nhu trong con sbt nhe. Tiét troi rat kho. D6 13 bdi canh bao trude sau mot thoi gian
ngin sé& co gio6 phon. Pong thoi, néu theo ddi dién bién cua cac yéu t6 khi twong s&

thay nhu sau:
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+ Gi6 doi hudng, yéu dan, roi quay ngugc chiéu kim dong ho, chung té cé vung ap

thap dang ngu tri.

+ Khi 4p lién tuc giam xudng, khi nio mirc giam 16n nhat thi gié phon s& thoi manh

nhét.
+ TAm nhin xa rat tot.

- Thoi gian xuét hién va két thuc: Theo quy ludt, & Trung Bo, mla gi6 phon thudng
bat dau tir ha tudn thang 4 dén trung tuan thang 9, trong d6 gié phon thdi nhidu nhat
vao thang 6 va thang 7, mdi thang trung binh c6 7 - 10 ngay, trong d6 2 - 4 ngay gid
phon thdi manh. Gié phon thuong théi thanh timg dot, dot ngan tir 2 dén 3 ngay, c6
dot tir 10 dén 15 ngay, c6 dot kéo dai tdi 20 - 21 ngay. Trong mdt ngay, gidé phon
thuong bat dau thoi tir 8 - 9 gid sang cho dén chiéu tdi, thdi manh nhat tir khoang
gan gitra trua dén xé chiéu. Co khi gio phon thdi lién tuc sudt ca ngay dém, c6 dot
kéo dai trong 10 ngay dém lién. Khi c6 gid6 phon thoi, nhiét do cao nhét trong ngay
thudng vuot qua 37°C va do 4m nhét trong ngay thudng giam xudng dudi 50%. Cac
nha khi tugng nudc ta dua ra chi tiéu: Ngay c6 nhiét do >35°C, do am < 55% duoc

xem la ngay c6 gi6 phon.

Nhin chung: Gié phon 1am cho nhiét d6 khu vuc Bic Trung Bo ting manh trong
nhimng thang mua hé - nhitng thang ma gié phon hoat ddng manh mé nhat. Nhiét do
tang cao dot bién nhiéu khi 1én t6i hon 40°C. Gié phon lam cho lwong mua trong
khu vuc giam déng ké. Pay 1a nguyén nhan dan dén lugng mua trong khu vuc c6
hai cuc dai va mot cuc tiéu trung v6i thoi ky gié phon hoat dong va lam cho mua
mua trong khu vire cham dan vé thu - déng. Khi gié phon hoat dong con 1am cho do
am tuong ddi cua khong khi giam di rd rét gy ra thoi tiét rat kho han. Pong thoi
lugng boc hoi ting 1én khién cho tinh trang thiéu nuéc dién ra pho bién. Gié phon
1am cho doi song, san xuit cia nhan dan gip nhiéu khé khan nhat 1a ddi véi san
xuat néng nghiép. Bién dong cua gié phon 1a khong déu trong khu vire ca vé khong

gian va thoi gian do c6 nhiéu yéu t6 chi phdi. Hién tugng gié phon anh hudng manh
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dén thoi tiét va doi sdng trong khu vuc Bic Trung Bo. Vi vy viéc nghién ctru loai

gi6 nay dang tro thanh van dé can thiét.
1.3. Téng quan vé md hinh WRF

M6 hinh nghién ctru va du bao thoi tiét WRF (Weather Research and
Forecasting) 14 mé hinh duogc phat trién tir nhimg dic tinh wu viét nhat cia mod hinh

MMS5 véi su cOng tac cua nhi€u co quan to chic 16n trén thé gidi.

Hién nay, m6 hinh WRF dang dugc sir dung rong rai trong dy bao thoi tiét
nghiép vu cling nhu trong nghién ctru ¢ nhiéu quéc gia trén thé giéi nhu M§, An D9,

Pai Loan, Israel, Trung Qudc, New Zealand, Braxin...

C6 thé thdy rang, WRF 13 mot hé théng bao gdm nhiéu module khac nhau,
linh hoat va ti uwu cho ca muc dich nghién ciru cling nhu chay nghiép vu, cho phép
st dung cac tiy chon khac nhau ddi voi tham sé hoa cac qua trinh vat 1y. Pic biét,
mod hinh WRF thuong xuyén dugc cap nhat cac phién ban mdi cling nhu stra chira
cac 16i xay ra trong qua trinh cai dit va chay mé hinh. Hién tai WRF c6 hai phién
ban la phién ban nghién ctru nang cao ARW (Advanced Research WRF) va phién
ban mo hinh qui mo vira phi thuy tinh NMM (Nonhydrostatic Meso Model).

1.3.1. So do cdu tric

30



Bo phan tién xir ly BoO phan mo phoéng

! !

ARW
Maodel

| v |
T

-
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Hinh 1.3 Cdu triic mé hinh WRF
Qua so dd hinh 1.3 ta théy, mé hinh WRF duge cdu tao bai hai bo phan

chinh 12 bd phan xir i (tién xt 1i va hau xt 1i), bd phan mé phong. Trong do:
B0 phan mo phéng: chuong trinh chinh cuia WRF( ARW solver).

B phan tién xir 1y: gdm chuong trinh mé phong dit liéu ban dau (The WRF
Preprocessing System, WPS) va chuong trinh déng héa sé liéu (WRF-Var).

Bd phan hau xi ly: Cong cu d6 hoa xir Iy san pham caa md hinh (Post-
processing & Visualization tools).

WPS: 1a chuong trinh dung dé mé phong cac dit liéu thyc ban ddu nhu gidi
han viing moé phong, ndi suy dit liéu hanh tinh (dia hinh, dat sir dung, loai dat), ludi
hoa va noi suy sb liéu khi twong tir mé hinh khac trong ving mé phong. N6 bao

gom cac dac ta chinh:
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« Ludi ¥ sb lidu khi tuong tir cac trung tim khac nhau trén thé giéi.

« Phép chiéu ban dd: phép chiéu cuc (dung cho cac ving vi do cuc), Lambert
(dung cho ving xich dao), Mercator (13 phép chiéu ding cho vi d6 cin nhiét déi) va
phép chiéu kinh vi Map projections. Do dé véi nuée ta nim trong khu vire vi do tir

5 - 30° Bc thi sir dung phép chiéu Mercator 14 phu hop nhét.

« Long ludi (Nesting) 1a mot dic ta cia mé hinh WRE, viée 10ng vao ludi
ngodi ctia md hinh moét mién tinh con c6 kich thude nhd hon, nhim ting cuong do

phan giai cua ludi giup cho viéc mé phong cac dic tinh trong mién 2 rd nét hon.
Cu thé sau day s& phan tich cac bo phan chinh ciu tao mo hinh WRE:

WRF-Var: 1a chuong trinh dong hoéa s6 lidu dau vao cia mo hinh, kiém tra
c4c qué trinh phan tich noi suy da dugc tao bai chuwong trinh WPS, ¢6 thé duoc sir

dung dé cap nhat diéu kién ban dau.

ARW solver: 1a chuong trinh chinh cta md hinh, bao gom cac chuong trinh
khoi tao dbi véi viée 1y tuong hoa, cac md phong dit liéu thuc va chuong trinh tich
phan. Hon nita cOn mot chuong trinh thyc hién 16ng ludi. Cac dic trung chinh cua
mé hinh WRF bao gom:

- Cac phuong trinh: thuy tinh va phi thiy tinh nén duoc...

- Céc bién du bao: téc do6 ngang u, v, thang dung w trong hé toa do dé
cac...

- Hé toa do thang dtng: sir dung hé toa do ap suat thuy tinh theo dia hinh,
véi lugi khong gian co thé bién doi theo chiéu cao va bién thoi gian thay
d6i theo cac budc thoi gian riéng biét.

- Ludi ngang: st dung ludi Arakawa C.

- Céc tly chon phép chiéu ban d6: Polar, Lambert, Mecator

- Luéi 16ng: 1 chiéu, 2 chiéu véi nhiéu nat, nhiéu muc va luéi 16ng di

dong.
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- Tich phan thoi gian: st dung so d6 Runge - Kutta bac 2 va 3, chia thoi
gian thanh cac budc thoi gian nho hon cho séng am va song trong truong.
- Céc tiy chon binh luu tir bac 2 dén bac 6 (theo chiéu ngang va thang

dang).
- Piéu kién bién: cho trudng hop 1y twong va thyc, bién trén va bién dudi.
- Céc tuy chon vat Iy: dia hinh, buc xa, vi vat Ii, tham s6 hoa dbi luu...
Cac module Ideal Baroclinic Waves (li twong hda song ta ap), Ideal 2D hill
(i twong hoa 2 D ddi).....

Post-processing & Visualization tools: mét s6 chuong trinh phan mém phuy
dé hd trg nhu RIP4 , NCL (NCAR), GrADS va Vis5D... Ngoai ra c6 thé sir dung

cac phan mém phan tich khac dé khai thac san pham du béo cua md hinh.
1.3.2. Mo td vt li

Céc so do tham s6 hoa vat li trong mo hinh WRF rat phong phu, tao diéu
kién thuén loi cho cac ddi tuong st dung khac nhau. Céac qua trinh vat li dugc tham
s6 hoa trong md hinh WRF bao gom: Cac qua trinh vat 1i vi mo, tham s6 hoa dbi
lwu may tich, 16p bién hanh tinh, mo hinh bé mat, cac qua trinh dat - bé mat (mo

hinh dét), buc xa, khuéch tan.
a) Vit li vi mo

Vi vat li bao gom céc qué trinh xr 1i hot nudc, may va qua trinh gidng thuy.
Céc so do vi vat li dung dé tinh toan xu thé cua nhiét do, do am khi quyén va mua
bé mat. Tuy nhién moi so do c¢6 dd phire tap va cac bién am riéng khéac nhau. Cac so

d6 vi vat 1i co trong mo hinh trén bang 1.1.

Bang 1.1. Tuy chon vat li vi mo trong WRF

Loai so' do S6 lwong bién Pha bing Pha hén hop

Kessler 3 Khong Khong
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Purdue Lin 6 Co Co
WSM 3 3 Co Khong
WSM 5 5 Co Khong
WSM 6 6 Co Co
EtaGCP 2 Co Co

Thompson 7 Co Co

Lua chon mac dinh cua m6 hinh WRF trong mang vat 1i vi mo 1a so dd may,
giang thity theo 1u6i Eta (EtaGCP). So d6 nay du bao nhimng thay ddi cia hoi nudc
ngung tu trong cac dang may chira nudc, may gay mua, may chtra bang, giang thuy

bang (tuyét, bang hon, mua da).
b) Poi lvu mdy tich

Trong mo hinh s6 tri néi chung, tham sd héa ddi luu may tich c6 tim quan
trong dic biét d6i voi mo phong co d6 phan giai trén 10km, mo hinh khéng mo
phong dugc cac 6 ddi luu riéng biét va cac qua trinh van chuyén nhiét am. May doi
luu Cb, Cu sau c¢6 xu hudng lam nong va kho khong khi moi truong do chung lam
tiéu hao 4m moi trudng con may tang Ci, Cs nong lai ¢6 xu hudng 1am cho moi
truong lanh va am nho sy bdc hoi ciia hoi nude va nude cudn ra tir may (do khong
khi méi truong kho hon). Chinh vi vay, viéc xem xét phd may tich vai cac kich c&
khac nhau 13 rt quan trong trong nghién ctru mdi tuong tac giita may tich va moi
truong quy mo 1én. May tich c¢6 quy moé nhé hon nhiéu so voi d6 phan giai thong
thudng cta ludi moé hinh, nén anh hudng ctia nd dbi voi hoan luu quy mé 16n khéng
thé tinh truc tiép ma chi c6 thé tinh gian tiép tir can bang nhiét va am cua hé théng

hoan luu quy mo 16n.
Nhu vay, myc dich cia chinh cua van dé tham so6 hoa doéi luu la:

- Dy bao lugng mua sinh ra do dbi luu.
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- Tinh toan tac dong cua ddi luu dén céac qua trinh nhiét dong luc hoc mo
hinh nhu tinh 6n dinh thang dung, phan bé lai truong nhiét, 4m hinh thanh may, cac

anh huong dén d6t nong bé mat, birc xa khi quyén....

Bdng 1.2. M{t s6 tiy chon tham sé héa déi heu mdy tich trong mé hinh WRF

So do May giang Loai két hop
Kain — Fritsch Co Thong luong khéi
Betts-Miller-Janjic Khdng Binh lvu
Grell-Devenyi Co Thong luong khéi

C6 nhiéu phuong phap khac nhau da duoc sir dung dé lién két may véi cac
truong giai dugc nhu nhiét do, d6 am va gié, nhung van chua mdt phuong phéap nao

1a hoan thién nhat, moéi so do dua ra déu c6 nhiing vu, nhugc diém riéng.

Tham s6 héa d6i luu may tich vé mat li thuyét chi dung cho nhitng ludi tho,
d6i v6i ludi tinh thi bé qua sy doi luu. Trong md hinh WRF ¢é nhing tiy chon tham
s6 hoa ddi lwu khac nhau duge mo ta trong bang 1.2.
¢) Lép bé mdt

Nhitng so dd 16p bé mat tinh toan hé sb van tdc va trao d6i ma sat, cho phép
tinh dong nhiét va 4m bé mit boi mo hinh dét - bé mat va so do 16p bién hanh tinh.

Céc so dd bé mit trong md hinh WRF dugc mé ta trong bang 1.3.

Bdng 1.3. Ty chon bé mdt dat trong WRF

Sodd | Quatrinh Bién thay doi trong dat Tuyét

thye vat (cac tang)

516p Khong Nhiét do Khéng co

Noah Co Nhiét o, nudc +bang, nude 1-16p, nho
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RUC Co Nhiét d6, bing, nudc + bang Nhiéu 16p

Nhitng mé hinh bé mit dat (LSMs) dung thong tin khi quyén tir 16p bé mat,
btic xa tir so d6 buc xa, giang thay tir vat 1i vi mo va so do ddi luu, cing véi thong
tin quan trong trén nhirng bién trang thai cuia dat va thudc tinh cia bé mat dat dé
cung cip nhiing thong tin vé thong luong nhiét va am qua nhitng diém mat dat va
nhimg diém trén mat bién, bang. Cac thong luong nay cung cip diéu kién bién ban

dau cho dong thing trong mo hinh PBL.

Mo hinh mit dat khong cung cép nhimng xu hudng, nhung cip nhat nhiing
bién trang thai cua dat gém: nhiét do bé mit, profile nhiét do dat, profile do am dat,
tuyét. Khong co trao d6i ngang giita nhitng diém lan can trong LSMs, vi viy né c6
thé coi nhu mo hinh c¢ot mot chidu cho mdi diém luéi trong mo hinh WRF. Hién

nay c6 nhiéu mé hinh bé mit c6 thé chay doc lap.
d) Lop bién hanh tinh

Lop bién hanh tinh (PBL) c¢6 nhiém vu tinh toan thong lugng xody quy md
dudi ludi. Vi vay, khi PBL duoc kich hoat thi khuéch tan theo chiéu thang ding
cling dugc kich hoat. Hau hét, khuéch tan ngang 1a khong doi (K,=const). Thong
lugng bé mit duoc cung cép boi bé mit va so dd bé mit dat. So dd PBL xac dinh
cac profile thong luong giita 16p bién va trang thai ctia 16p bién. Vi vdy s& cung cap
nhimg khuynh huéng cua nhiét d6, d6 am (bao gdm ca may), dong luong ngang
trong toan cot khi quyén. Hau hét cac so do PBL xét sy x4o tron kho, nhung ciing
bao gdom hiéu tng bio hoa trong sy 6n dinh thang.

e) Birc xa khi quyén

Céc so d6 burc xa khi quyén cho ta thdy sy d6t nong bé mat khi quyén boi
thong luong birc xa sdng ngan ctia mit troi va song dai cua bé mat dat. Buc xa song
dai bao gdm tia hong ngoai (IR) hodc birc xa nhiét hap thu dugc phat ra tir khoi
khong khi va bé mat. Dong btic xa song dai tur bé mat phu thudc vao loai bé mat dat,

nhiét do bé mat dat. Blrc xa sobng ngan c6 chira ca buc xa song dai va phu can song
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dai trong phd mit troi. Vi chi c6 ngudn 1a mit trdi, nén birc xa séng dai gom céc
qua trinh hép thy, phan xa, phat xa trong khi quyén va tai bé mat. Phan xa phu thuoc
vao Albedo ctia mdt dém. Birc xa con phu thudc vao phan bd cua may, hoi nudc va

cac khi CO;, Oa,...Cac tuy chon birc xa trong mo6 hinh WRF cho trén Bang 1.4.

Bdng 1.4. Ty chon so do birc xa trong WRF

So do Song dai (LW)/Séng S6 dai Loai
ngfln (SW)

RRTM Song dai 16 CO,, O3, may
GFTL-LW Song dai 14 CO,, O3, may
GFDLSW Séng ngin 12 CO,, O3, may

MM5SW Soéng ngin 1 May
Goddard Soéng ngin 11 CO,, O3, may

2) So dé twong tdc giita cdc qud trinh vat Ii
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Twong tac giira cac qua trinh vat li

Dong dira

VI VAT Li — MAY TICH

May  tang
Anh huong Mot phan thip holic s
cua may may ting cudng
dong giang
. Thong  luong
BUC XA PLB

nhiét 4m bé mat

Song ngin, dai
Phat xa bé mat )
BE MAT T, Qv, gi6 bé mat

Albedo bé mit

Hinh 1.4. So' d6 twong tac cdc qud trinh vit Ii trong mé hinh

Trong khi md hinh tham s6 hoa vat li phan loai theo cic module va sy twong
tac gitta ching thong qua nhiing bién trang thai moé hinh (4n nhiét, am, gio...), xu

huéng ciia chung va thong lugng bé mit (hinh 1.4).

Qua trinh tham s6 héa may tich tac dong vao vi vat 1i thong qua dong di ra.
Vi vit li cing véi may tich tic dong dén buc xa thong qua su anh hudng ctia may
tGi birc xa. Birc xa va bé mit tuong tac voi nhau thong qua phat xa séng ngan, dai
va Albedo bé mat. B& mit twong tac v6i 16p bién hanh tinh théng qua thong luong
nhiét 4m bé mit va gid. Lp bién hanh tinh va may tich tuong tic v4i nhau thong
qua dong giang va may tang thap.
1.3.3. 86 liéu va sin phdam ciia mé hinh

San pham cudi cung ctia WRF 1a cac file wrfout dO1..., wrfout d02..., cho
céc mién tinh khac nhau & toan bo cac thoi diém tinh tir thoi diém bat dau mo phong
hoic dy bao. Khoang cach thoi gian gitta cac thoi diém nay bang budc thoi gian cua
m6 hinh. Tuy nhién, trong qua trinh luu san pham du bao sb, ching ta chi luu lai

céc truong khi twong cach nhau 1h, 3h hoic 6h nham giam dung luong cua file san
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pham. Trong cac file san phadm nay chira dung di liéu vé hau hét cac truong khi

twong nhu trich dan trong bang 1.5.

Bdng 1.5. Danh muc cdc san pham ciia mé hinh WRF (trich dan)

Yéu t6

Cac yéu t6 dw bao 3 chiéu

U: Thanh phan gié Vi huéng (m/s)

V: Thanh phan gié Kinh huéng (m/s)

T: Nhiét do (K)

QVAPOR: Ti s6 x40 tron hoi nuée (kg/kg)
QCLOUD: Ti s6 x40 tron nudc may (kg/kg)
QRAIN: Ti s6 x40 tron nude mua (kg/kg)
QICE: Ti s6 x40 tron bang may (kg/kg)
QSNOW: Ti s6 x40 tron tuyét (kg/kg)
QGRAUPEL.: Graupel (kg/kg)

TKE: Pong nang rdi (J/kg) tir so d6 MELLOR-YAMADA-JANJIC
TSLB: Nhiét d6 trong cac 16p dat

SMOIS: P6 am trong céc 16p dat

TD: Nhiét do diém suong

RH: Do am twong dbi

Cic yéu té dw bdo 2 chiéu

ACSNOM: Lugng tuyét tan chay tich luy
ACSNOW: Luong tuyét tich luy

GLW: Dong thong luong song dai di xudng & bé mit dat
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GSW: Dong thong lwong song ngan di xudéng & bé mit dat
HFX: Dong thong luong nhiét di 1én & bé mat

HGT: B0 cao dia hinh

IVGTYP: Loai hoa mau

ISLTYP: Loai dét

LU INDEX: Hang dét sir dung

QFX: Thong luong am di Ién tir bé mat

RAINC: Téong luong mua ddi luu duge tich luy
RAINCV: Luong mua dbi luu theo ting budc thoi gian
RAINNC: Téng lugng mua quy mé ludi dugc tich luy
SFROFF: dong chay mat

SIvl: 4p suat muc mit bién

SST: Nhiét d6 muc nude bién

T2: Nhi¢t do ¢ 2m

TMN: Nhiét d6 dat & 16p bién dudi

U10: Gi6 vi hudéng & 10 m

V10: Gi6 kinh huéng V ¢ 10 m

UDROFF: dong chay dat gam

XLAT: Vido

XLONG: Kinh d0

XLAND: LAND MASK (1: Bét, 2: nuéc)
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CHUONG 2. PHUONG PHAP VA SO LIEU NGHIEN CUU
2.1. Chi tiéu phon

Phon & Bic Trung B Vi¢t Nam la loai kinh dién nhat trong cac loai phon, voi
mua hau nhu roi hét tir dong khi trén suon dén gié va giang xudng, néng 1én doan
nhiét kho trén suon khuét gié (Hinh 2.1). Pé xac dinh dugc phon theo quan diém cia
nhiéu nha khi twong trén thé gidi, co thé qua so sanh chénh léch &p suit khi quyén
mit nim ngang giita hai swon don gid va khuét gio, co thé phan tich sy di xudng cia
duong déng nhiét do thé vi va cling c6 thé so sanh chénh 1éch nhiét do giéng nhu d6i
v6i ap suat khi quyén giira hai swon don gié va khuét gi6 dic trung cho noi khéng co
va noi c6 hi¢u img phon. DPdi v6i Bic Trung B9 Vi¢t Nam, mot dai dat hep doc theo
suon khuat gié vao phan 16n thoi gian ¢6 gié mua mua hé va phia dong 1 bién, néu vi
co ché van dong nao d6 giy hoan luu co hudng déng (chinh dong, dong bic hoic
d6ng nam), s& cung cip cho khi quyén & ddy mot luong am 16n. Do vay, c6 thé xac
dinh hién tugng phon ¢ Béic Trung Bo thong qua hiéu img gid vuot nii gy nhiét do

cao dong thoi voi do am thap.

~_0° P2
.
_N\@2
/—\60 / \ 10°
Tx1 Iy

Hinh 2.1 Hiéu irmg phon va mét sé yéu t6 khi twong ddc trung
(Tx nhiét do cuc dai, Um do am cuc tiéu, P ap suat, 0 nhiét do thé vi).
2.1.1. Khai ni¢gm mét sé diic trung ning néng
- Ngay ¢6 ndng nong:

Trax = 35°C
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- Nogay bdt dau mla ndng néng: ngay dau tién cia chudi ngay dau tién co

nang nong.
- Ngay két thiic mUa ndng néng: ngay cudi cling c6 nang nong.

- Thoi gian kéo dai miia ndng néng: khoang thoi gian tir ngay bat dau t6i

ngay két thuc nang nong.

- S6 nhip ndng néng: sb lan chuyén tir ngay ning ndng sang ngay khong

nang nong trong mua nang nong.
- S0 ngay co nang nong: la s6 ngay c6 nang noéng trong mdt mua nang nong.

- DY dai dot ndng néng trung binh mua: trung binh do dai cac dot ning
néng trong mot mia nang nong, do dai dot nang nong 1a sb ngay cé ning nong lién

tuc.

2.1.2. Chi tiéu phon (dugc dung trong nghién ctru va pha hop cho Bic Trung
Bo - Viét Nam)

Tmax = 35°C
Unmin < 55%
trong d6 T Va Upin 1a sb liéu quan tric tai tram phon trong giai doan gié mua mua
hé.
2.1.3. Khai nigm mét sé dic trung phon
- Ngay co phon:
Tmax = 35°C va Upin <55%

- Ngay bdt dau mia phon: ngdy dau tién cta chudi ngay dau tién co phon

sau ngay 25/4, ngay 25/4 d¢é xac dinh ngay bat ddu gié mua mua he.
- Ngay két thiic mia phon: ngay cudi ciing ¢ phon.

- Thoi gian kéo dai miia phon: khoang thoi gian tir ngdy bat dau t6i ngay két
thic phon.
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- S6 nhip phon: sb lan chuyén tir ngdy phon sang ngay khéng phon trong

mua phon.
- §6 ngay c6 phon: 1a s6 ngay c6 phon trong mot mua phon.

- Do dai dot phon trung binh mua: trung binh d6 dai cac dot phon trong mot

mua phon, d6 dai dot phon 1 s6 ngay c6 phon lién tuc.

- Cuong do phon: dugc xac dinh theo bd chi ti€u ty 1€ gitra nhié¢t do cuc dai

va do 4m cuc tiéu:
+ Cuong d6 phon: If= Tmax/Umin
+ Ngay c6 cudng do phon yéu: 0.6 < Tmax/Umin < 0.8
+ Ngay c6 cuong do phon vtra: 0.8 < Tmax/Umin < 1
+ Ngay c6 cuong d phon manh: Tmax/Umin > 1

Chi ti€éu cuong dg phon theo ty I¢ gitra nhiét dd cuc dai va d am cuc ti€u
trong ngay, thuong vao thoi diém dau gio chiéu, do tac gia dé xuat trén co s¢ doi
v61 phon cang manh hiéu ing hoac nhiét do s€ cang cao, hodc do am twong doi s€

cang thap, hodc dong thoi nhiét d6 cao va do am twong ddi thap.
2.2. S0 liéu nghién ciru
2.2.1. 86 liéu mé hinh

Trong luan vin nay, t6i sit dung két qua moé hinh WRFARW phién ban 3.1
v61 hé phuong trinh nguyén thuy dang thuy tinh dugc chay nghiép vu tai Trung tam
Dy bao Khi tugng thily vin trung wong tir nim 2006 dén nam 2010. Cac tham s6

hoa vat 1y duoc sir dung trong qua trinh chay mé hinh gdm:
- So d6 dbi Ivu: Grell - Devenyi
- Birc xa song ngan: GFDL
- Burc xa song dai: GFDL

- Lép bién hanh tinh: Mellor - Yamada - Janjic
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- Dat: NMM

- Bé mit: Janjic
Cung v6i hé toa do thang dung eta (n); 1udi sai phan ngang Arakawa E; do phin
giai ngang (d6 hodc km) 0.11° x 0.11% s6 nut luéi/do rong (d6) 30° x 24°%; diém luéi
goc Ty Nam/tdm ludi 110.05°E; 16.05°N; s muc thing dimg 31; budc thoi gian
tich phan (gidy) 40; diéu kién ban dau: khi twong (5 mo hinh toan ciu), dia hinh
(USGS 1 km), dit (FAO 8 km); diéu kién bién: 5 m6 hinh toan ciu; cap nhat bién 6

gid; han dy bao 72 h; khoang thoi gian gita cac san pham dau ra: 3h.
2.2.2. 86 ligu quan tric

Luan van sit dung so lidu nhiét 6 khong khi t6i cao ngay Tmax (°C) va 4m
d6 twong ddi t6i thap ngay Umin (%) cta cac tram Vinh, Twong Duong, Ky Anh,
Huong Khé, Tuyén Héa, Dong Héi giai doan tir nim 1961 dén nam 2012 (phy luc
1).
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CHUONG 3. SU BIEN POI CUA GIO PHON PIEN HINH KHU VUC BAC
TRUNG BOQ POI VOI SO LIEU QUA KHU
Trén co s& chudi s6 lidu chi s6 Tre V& Upin néu trén, luan van dua ra nhan
dinh vé bién dbi ngay bat dau, ngay két thuc, thoi gian kéo dai, s6 nhip, cuong do,
s6 ngay co, d6 dai dot phon trung binh...cta phon va ning néng ¢ cac tram Vinh,
Tuong Duong, Ky Anh, Huong Khé, Tuyén Hoa, Dong Héi — Bic Trung Bo Viét

Nam giai doan 1961 — 2012 va xu thé bién ddi cta cac chi tiéu ndy tai mot s6 tram.

3.1. Cac chi tiéu phon
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Ngay bat dau phon tram Vinh Ngay bat dau phon tram Tuong Duong
220 220
200 200
180 180
> y = -0.0269x + 130.92 >
2‘3 160 Eb 160 -
y=0.0854x + 119.46
140 140 A /\/\ \
120 120 - /\/\V/\\ = A N U v
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim Nam
Ngay bat dau phon tram Huong Khé Ngay bat dau phon tram Ky Anh
220 220
200 200 -
180 4 180
- y=0.2244x+122.31 > |
5 160 2 10
140 1 140 A \/ \/\ \/ \/\
120
120 A
100 e e 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 N
Nam
Ngay bat dau phon tram Bong Héi Ngay bat dau phon tram Tuyén Hoa
220
220
200
200
180 -
180 -
. z
5 160 1 2 1607
140 140 ~
120 - /\j\/\—’\/-/\/\/ 120 | \ VA J
L T e e B e e e P
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim Nam

Hinh 3.1 Ngay bdt dau (ngay) miia phon giai doan 1961 - 2012 va xu thé tuyén tinh

Hinh 3.1, d6 thi mé ta ngay bat ddu mua phon giai doan 1961 - 2012. Riéng
tram Huong Khé, nam 1992, 2002, 2004 khong c6 phon. Tram Huong Khé c6 ngay
bat dau phon mudn nhat vao nam 2000 (ngay 206). Tét ca cac tram déu c6 ngay bat
dau phon sém nhit vao ngay 116. Tram Vinh c6 xu thé ngay bit dau phon giam con

tram Tuong Duong va tram Huong Khé ¢6 xu thé ngay bat dau phon ting, hay néi
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cach khac ngay bat dau phon cang ngay cang dich chuyén vé cudi nam, véi muc

trung binh khoang hon 7 ngay trong 50 nam.

Ngay két thuc phon tram Vinh Ngay két thuc phon tram Tuong Duong
340 340
300 300 |
y=0.3584x+ 232.16 y=10185x + 222.68
5 2601 5 20 ]
z z
220 - 220
180 - 180 -
140 LN B 140 AL L L L L L L L L
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim Nam
Ngay két thiuc phon tram Huong Khé Ngay két thuc phon tram Ky Anh
340 340
300 300
\/\ /\ y=-0.1294x + 248.92
260
260 >
> el ,\/\/ A 3 _\
2 |/ A AR 7 2 \ V\ Vv
Z 220
220 -
180
180 -
140 e 1961 1966 1971 1976 1981 1985 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 i
am
Niim
Ngay két thuc phon tram Dong Héi Ngay két thtic phon tram Tuyén Hoa
340 340
200 4 300
260 J
4 >
. 260 3 \ \/\
=
Z 220
220
180
180 -
L o o o o o o L L Rmmm e
140 L 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Nam
Nam

Hinh 3.2 Ngay két thic (ngay) mita phon giai doan 1961 - 2012 va xu thé tuyén tinh

Bién dong ngay két thuc mua phon giai doan 1961 - 2012 duoc md ta trén
Hinh 3.2. Tram Tuyén Hoéa nim 1997 c6 ngay két thuc phon mudn nhét vao ngay

332. Tram Tuong Duong c6 ngay két thic phon sém nhit vao nam 1974 ngay 148.
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Chi riéng tram Huong Khé c6 xu thé ngay két thuc phon giam, hay noi cach khac
ngay két thic phon ngay cang dich chuyén vé ddu nim, nhung so v6i ngay bat dau
phon téc d6 dich chuyén nho hon, v6i mirc trung binh khoang hon 6 ngay trong 50
nam. 2 tram con lai c6 xu thé ngay két thic phon ting (dic biét tram Tuwong Duong
c6 mire ting gan 51 ngay trong 50 nam) (téc d6 dich chuyén 16n hon rat nhiéu so véi
ngay bat dau phon). Nhu vdy c6 thé nhan xét so bo thoi gian kéo dai mua phon c6 vé

ngay cang dai hon.
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Thoi gian kéo dai mua phon tram Vinh Thoi gian kéo dai mua phon tram Tuong Duong
240 240
200 200 7
y =0.933x + 103.13
J 160 |
160 y=0.3853x +101.23
2 8 120 |
S 120 Z
80 | 80 -
40 40 4
0 LULANLIL AL AL A I L O O B 0 TTTTT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TTTT
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam
Thoi gian kéo dai mua phon tram Huong Khé Thoi gian kéo dai mua phon tram Ky Anh
240 240
200 200
160 4 y =-03734x+129.72 160 1
>
> @ |
§ 120 S 120 a /\ W\~ N
80 80 -
40
40
0+ e e 1961 1966 1971 1976 1981 1985 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 i
am
Nam
Thoi gian kéo dai nia phon tram Dong Héi Thoi gian kéo dai mua phon tram Tuyén Héa
240 240
200 200
160 1 160 -
>
2 1 | S 120 A \ v\ v
= =z
50 4 80 -
40 4
40
0+ 1961 1966 1971 1976 1981 1986 1991 1996 2001 2005 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 N
am
Nam

Hinh 3.3 Thoi gian kéo dai (ngay) mita phon giai doan 1961 - 2012 va xu thé tuyén
tinh

Thoi gian kéo dai mua phon cac tram da phan ngay cang ting trong giai doan
50 nam tir ndm 1961 dén 2012 (ngoai trr ¢ tram Huong Khé). Nhan dinh trén duoc
thé hién qua Hinh 3.3 véi murc ting khoang gan 33 ngay trén 50 nam. Trong toan b
giai doan, nam 1992, 2002, 2004 1a nhitng nam khong c6 phon ¢ tram Huong Khé.

Nim c6 mua phon ngan nhat 13 nim 2000 tai tram Huong Khé véi chi vén ven 35
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ngay. Nhitng nim c6 mua phon dai nhat déu ¢ giira giai doan, vao Cac nim 1966,
1979 va 2006 dac biét nam 2006 tai tram Tuyén Hoa c6 mua phon kéo dai cuc dai

véi 215 ngay tuong duong véi hon 7 thang.

SO nhip phon tram Vinh S6 nhip phon tram Tuong Duong
30 30
25
y=0.1073x + 12.153
20
y =0.0492x + 10.351
=
£ 15 A
10 4
5<
0 — {0 e
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim Néam
SO nhip phon tram Huong Khé S6 nhip phon tram Ky Anh
30 30
25 2
y =-0.0365x + 13.126 |
20 1 20
=
R= Z 159
J z
z® A A A
10
10 4
5
5<
L
0+ e 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Nim
Nam
SO nhip phon tram Dong Héi S6 nhip phon tram Tuyén Hoa
30
30
25 -
25
20 -
20 - /\\
o = 15 A
& | z
z 15 /
10
10 4
5
5
0 L
1061 1966 1071 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim
Nam

Hinh 3.4 S6 nhip (nhip) phon giai doan 1961 - 2012 va xu thé tuyén tinh

Nhu & trén da noéi, s6 nhip phon chinh 14 s6 lan chuyén tir ngay phon sang
ngay khong phon trong mua phon. S6 nhip 1 sé nguyén c6 gia tri v6i khoang dao

dong tir 0 dén % sd ngay ctia muia phon, gia tri s6 nhip cang 16n tinh lién tuc cia
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phon cang kém hay n6i cach khac phon cang hay gian doan. Trong giai doan 1961 -
2012, s6 nhip phon c6 xu thé ting (ngoai trir & tram Huong Khé sé nhip phon ¢6 xu
thé giam), cuc dai s6 nhip 26, 22, 21, 18 vao cic nam 1988, 1999, 2008, 2012 va
1970 (nhitng ndm dau va cubi giai doan). Cuc tiéu sb nhip vao nhirng nim 1975,
1984, 1994 vo6i 3, 6 nhip (nhitng nam gitra giai doan). Pac bi¢t nam 2000 tai tram
Huong Khé mua phon hoan toan lién tuc khong ngét quing, v6i gia tri s6 nhip 1a 1

(Hinh 3.4).
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) ngay c6 phon tram Vinh S6 ngay co phon tram Tuong Duong
120 120
100 4 100
=02971x+ 31222 -
%0 | y X+ % | y=06916x + 23.607
>
S 60 -
=z
40 A
20
0T 0 +rr T T T T T T T T T T T T T
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim Nim
Sé ngay c6 phon tram Huong Khé S6 ngay co phon tram Ky Anh
120 120
100 A 100 4
80 4 80 -
> y =-0.2608x + 47.989 2 ]
g 60 2 /\/
40 101 /\
NV V
20
0 TR e 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Nam
Nam
) ngay c6 phon tram D(‘Sng Hoi Sb ngay co phon tram Tuyén Hoa
120 120
100 4 100
80 - 80 -
> 2
% 60 - 2 60 //
40 40 -
/
2 | 20 -
0 o
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Nam
Nim

Hinh 3.5 86 ngay c6 phon (ngay) giai doan 1961 - 2012 va xu thé tuyén tinh

Hinh 3.5, d6 thi mo ta s6 ngay c6 phon giai doan 1961 - 2012 tai cac tram.
Nam 1992, 2002 va 2004 tai tram Huong Khé co thé thdy khong c6 ngay nao co
phon, d6 ciing 1a cic ndgm nam trong khoang thoi gian gan day. Nam véi s6 ngdy co
phon nhiéu nhat 1a 1998, 2010 déu nim & cudi giai doan, trong d6 nim c6é nhiéu
ngay c6 phon nhit 1a 1998 véi 87 ngay tai tram Tuyén Hoa. Nam cé s ngay c6 phon

it nhat vao nhitng nim 1994, 1974, 2000 véi sd ngay tuong tng 13 5, 5, 3 tai cac
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tram Ky Anh, Tuong Duong, Huong Khé. Xu thé s6 ngdy c6 phon trong nim ting
(ngoai trir tram Huong Khé) voi mire ting twrong dbi nhanh, trung binh khoang gan
25 ngay trong 50 nam.

a) b)

S6 ngay c6 cuong do phon yeu tram Vinh S0 ngay c6 cuong d6 phon vira tram Vinh
60 50
y=01472x+ 10292

50 - 40

40 - i
- y=0.0847x+ 20.794 ¥
S 30 zZ
=z 20

20 A

10 4
10
0
0+ 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 i
am
Nam
c) d)
SO ngay c6 cuong do phon manh tram Vinh Do dai dot phon trung binh mua tram Vinh
30 10
25 1 8

§ 15 ;3 /\ /\ /\ y= 00086x+28895A
4<

101 A y=0.0283x + 0.7896 2< A A /\ v \VAS| \/\/\/VV i

A A /\

AA
oW\/HmmVV\JL/\l'\_/\/\_‘/‘\J\( 0 T
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam Nam

Hinh 3.6 S6 ngay (ngay) c¢é cwong dé phon yéu (a), trung binh (b), manh (c) va
cwong dd phon trung binh mita (d) theo chi s6 Tmax/Umin giai doan 1961 - 2012

va xu thé tuyén tinh tram Vinh
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a)

b)

S6 ngay ¢6 cuong dd phon yéu tram Tuong Duong

S6 ngay ¢6 cuong do phon vira tram Tuong Duong

60 50
y=0.2756x + 5.733
50 40
y = 0.2789x + 20.504
30 1
2
j=2}
z
20 4
10 4
0+ T
0 T T T T T T T T T T T T T T T T T 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 N
am
Nam
c) d)
6 ngay c6 cud 0 ph nh tram T D T . N
" S6 ngdy c6 cuong 46 phon manh tram Tuong Duong Do dai dot phon trung binh mua tram Tuong Duong
10
25
8,
20
> 6
S 154 2
= y=0.0947x-0.3964 z 4 y = 0.0176x +2.2726
10 A
51 27
o J S RS- 2. L SRS S VYA SIS VNI VD’ VI S 0 +rr T T T T T T T T T T T T T T T T
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam

Hinh 3.7 86 ngay (ngay) c¢é cwong dé phon yéu (a), trung binh (b), manh (c) va

cwong dé phon trung binh miia (d) theo chi s6 Tmax/Umin giai doan 1961 - 2012

Va xu thé tuyén tinh tram Twong Dwong
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a)

b)

S6 ngay ¢6 cudng d6 phon yéu tram Huong Khé

Sb ngay c6 cudng do phon vira tram Huong Khé

60 50
50 1 40 -
y = -0.0199x + 23.086
40 1 30 4
2 y=-0.0526x + 17.663
>
S 30 A zZ
2 \ /\ I A \ A 20 4
20 \/ V [V
10 A
10
[
0 e e 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Niim
Nam
c) d)
SO ngay c6 cuong d6 phon manh tram Huong Khé Do dai dot phon trung binh mua tram Huong Khé
30
10
25 +
8<
20 +
6<
2 >
S 15 g y=-0.0277x + 3.7419
z z
4<
10 4
y=0.024x + 2.3824
2<
*1, AN
0 7\/' \—/V v v \AA O L 0 L

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Néam

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

Hinh 3.8 §6 ngay (ngay) c¢é cwong dé phon yéu (a), trung binh (b), manh (c) va

cwong dd phon trung binh mita (d) theo chi s6 Tmax/Umin giai doan 1961 - 2012

va xu thé tuyén tinh tram Huwong Khé
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a) b)
S6 ngay co cuong dd phon yéu tram Ky Anh S6 ngiy c6 cudng dd phon vira tram Ky Anh
6 50
50 A 40 -
| 2 4
40 2
>
S 30 1 /\/\ Z 0]
20 \/\ 104 /\/ \/ /\
107 L L a e e e Jeleh, SRSt W AN |
0 - 1061 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Nam
Nam
c) d)
S6 ngay c6 cuong d6 phon manh tram Ky Anh Do dai dot phon trung binh mua tram Ky Anh
30 10
25 8 4
20 -
2 > 61
o 15 4 (=}
P4
z .l
"] VAV
54 21 /\
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam

Hinh 3.9 §6 ngay (ngay) c¢é cwong dé phon yéu (a), trung binh (b), manh (c) va
cwong dé phon trung binh miia (d) theo chi s6 Tmax/Umin giai doan 1961 - 2012

56




a)

b)

S6 ngay co cudng do phon yéu tram Pdng Héi

S& ngay ¢6 cuong dd phon vira tram Dong Hoi

60
50
50
40 -
40 4
= > 301
2 30 A >
20 A
20 4
10
10 A
0
0 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 Nam
Nam
c) d)
80 ngdy ¢ cuong d9 phon manh tram Dong Héi Do dai dot phon trung binh mua tram Dong Hoi
30 10
25 -
8 4
20 A
2 6
> 151 3
z
10 A 41
] M\ /\/\ /\ ]
0 et e e e
[ o R

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

Hinh 3.10 S6 ngay (ngay) c6 cuong dé phon yéu (a), trung binh (b), manh (c) va

cwong dd phon trung binh mita (d) theo chi s6 Tmax/Umin giai doan 1961 - 2012
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a) b)

S6 ngay co cudng do phon yéu tram Tuyén Hoa S6 ngay ¢6 cuong do phon vira tram Tuyén Hoa
60 50
50 A 40
40 L %]
> s
S 30 A z
=z \ 20 4
20 4
- 10 4 /
10 1
0+ e
0 1961 1966 1971 1976 1981 1986 1091 1996 2001 2006 201
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 i
am
Nam
c) d)
Sé ngay c6 cuong d6 phon manh tram Tuyén Hoa Do dai dot phon trung binh mua tram Tuyén Hoa
30 10
25 4 g
20 4
6 4
> >
S 15 4 >
P4 4
4 4
10 A /\
5 21 -
0+ e e A e 0+
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam

Hinh 3.11 S6 ngdy (ngay) c6 cuong dé phon yéu (a), trung binh (b), manh (c) va
cwong dd phon trung binh mia (d) theo chi s6 Tmax/Umin giai doan 1961 - 2012

Cuong do phon dugc xac dinh theo b chi ti€u ty 1€ gitta nhiét do cuc dai va
d6 4m cuc tiéu Tmad/Umin cia nhitng ngdy c6 phon. Hinh 3.6, 3.7, 3.8, 3.9, 3.10, 3.11
(a, b, ¢) md ta bién trinh sd ngay c6 cudng d6 phon yéu, trung binh, manh va xu thé
tuyén tinh giai doan 1961 — 2012 ciia cac tram Vinh, Tuong Duong va Huong Khé .
Mot cach tong thé c6 thé thiy rang, xu thé s6 ngay co cudng do phon yéu va cudng
d6 phon trung binh va cuong do phon manh déu ting nhung véi mic dd khac nhau
tai cac tram. Két hop nhan dinh trén v6i nhan dinh xu thé gﬁn nhu khong ddi cua
cuong do phon trung binh mua Hinh 3.6, 3.7, 3.8, 3.9, 3.10, 3.11 (d), ¢o thé chung

té cuong d6 phon ngay cang cuc doan hon.
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3.2. Céc chi so nang néng

Ngay bt dau nang nong tram Vinh Ngay bét dau nang nong tram Tuong Duong
160
160
y=-0.4931x + 111.09 130 -
130
100 - y=-0.5904x + 72.704
100 2z
=z 70 -
70
40 401
10 A 10 T T T T T T
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam
Ngay bét dau néng nong tram Huong Khé Ngay bat dau nang nong tram Ky Anh
160 160
y=-0.4434x + 101.82
130 A 130
y=-0.4514x + 86.457
100 A 100
2 2
j=2] j=2]
=z P4
70 A 70
40 - 40
10 LANLILINL AL U I B O lo LINLINL I B B B B B O
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nim Nam
Ngay bit dau nang nong tram Dong Hoi Ngdy bat dau nang néng tram Tuyén Héa
: 160
160
y=-0.1722x + 93.505 130 -
130 A
/’\ l'/\ 100 y=-0.449x + 82.18
100 - A z
>
g d V A\/\/‘v/\ AA M 2
P4 70 4
70 -
40 - 401
e o e e S 10 T T T T T
1061 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam

Hinh 3.12 Ngay badt ddu (ngay) nia ndng néng giai doan 1961 - 2012 va xu thé

tuyén tinh
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Hinh 3.12, db thi m6 ta ngay bt diu ning noéng giai doan 1961 - 2012. Tram
Vinh c6 ngay bat dau nang néng mudn nhat vao nam 1963 (ngay 151). Tram Twong
Duong c6 ngdy bat diu ning néng som nhat vao ngay 14 nam 1998. Tét ca cac tram
déu c6 xu thé ngay bat dau ning néng giam, hay noi cach khic ngay bét dau ning
nong cang ngdy cang dich chuyén vé dau nim, v6i mirc trung binh khoang hon 21
ngay trong 50 nim (trong d6 tram Twong Duong c6 xu thé ngdy bit ddu ning néng

giam nhiéu nhat khoang hon 29 ngay trong 50 nim).
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Ngay két thuc ning nong tram Vinh

Ngiy két thic ning nong tram Tuong Duong

400
400
350
350
y = 0.2022x + 240.66 y=07409x+252.1 ﬂ AA I
300 - . 300
2z S
=] z2
=z
w0l A P Ml 250 PV N
[EvAIRANivans ==V NV
200 - 200
O i e e e s s
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam
” Ngay ket thic nang nong tram Huong Khé Ngiy Kkét thic nin g nong tram Ky Anh
400
350 350 |
y = 0.5636x + 244.05
300
> 300 -
g 2 y =0.1576x + 238.24
z Z
250 - 250 /\ YA s ~
L\V /\\/VVAV N N \4
200 200 A
s S e R S R R R e e e ot
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam
Ngay két thiic ning nong tram Pong Hoéi Ngay ket thic ning néng tram Tuyén Hoa
: 400
400
350 A
350 4 y=0.7846x + 239.93
300 -
.. 300 z
2 y=0.1764x + 236,67 k=
z 250 A
250 4 /\ /\j\ AapApen A A
A \/AV\/V VooV
200 - 200 -
150 Lo I e R R s R R R e

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Néam

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

Hinh 3.13 Ngay két thiic (ngay) miia nang néng giai doan 1961 - 2012 va xu thé

tuyén tinh

Bién dong ngay két thiic ning nong giai doan 1961 - 2012 dwgc mb ta trén

Hinh 3.13. Tram Twong Duong nim 2002 c6 ngay két thic ning ndéng mudn nhit
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vao ngdy 341. Tram Vinh c6 ngay két thuc ning néng sém nhat vao nim 1995 ngay
188. Tét ca cac tram c6 xu thé ngay két thuc ning néng, hay noi cach khac ngay két
thic niang néng ngay cang dich chuyén vé cudi nam, so v4i ngay bit diu niang néng
thi téc d6 dich chuyén 14 gan nhu nhau v6i mirc trung binh khoang gan 22 ngay
trong 50 nam. Nhu vy ¢ thé nhan xét so bo thoi gian kéo dai mla ning nong c6 vé

ngay cang dai hon.
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Thoi gian kéo dai mia ning néng tram Vinh Thoi gian kéo dai mita ning nong tram Tuong Duong
350 350
300 300 -
y=1.3313x+179.39
250 250
y=0.6953x + 129.57
> 200 - > 200
) >
< 150 A Z 15
100 - 100 A
50 4 50
O LML O 0 TTTTTT T I T T I rrrrrrrrr T rrrrrrrrrrrrrrrrrrrrorTrT
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nim
Thoi gian kéo dai mia ning néng tram Huong Khé Thoi gian kéo dai muia ning nong tram Ky Anh
350 350
300 A 300 A
250 - 250 A
y =0.3608x + 163.34 /\/\A y=0.601x + 136.42
200 > 200 -
2 M M (\ | n g
Z 150 V 150
100 - 100
50 - 501
0 T e 0 T T T T T T T T T e
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam
Thoi gian kéo dai mia ning néng tram Ddng Héi Thoi gian kéo dai miia ndng néng tram Tuyén Hoa
350 350
300 A 300 A
y=1.2336x + 157.75
250 - 250 1
y=0.3485x + 143.17
> 200 > 200 -
Ey A [\/\ M 2
z AA z i
150 —/_\v/\, ,\/“ W] WV vv \/ 150
100 - 100
50 - 501
0 oy T T AT AT AT 0 A
1061 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nim

Hinh 3.14 Thoi gian kéo dai (ngay) miia ndng néng giai doan 1961 - 2012 va xu thé

tuyén tinh

Thoi gian kéo dai mua nang 6 tram ngay cang ting trong giai doan 50 nam tir

nim 1961 dén 2012. Nhan dinh trén dugc thé hién qua xu thé tuyén tinh trén Hinh
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3.14 véi muce tang khoang hon 38 ngay trén 50 nam. Riéng tram Huong Khé nam
1992, 2002 va 2004 khdng c6 ning noéng. Nhitng nim c6 mua ning néng dai nhat
déu & dau va cudi giai doan, vao cac nim 1968, 1998, 1999, 2002, 2012, 2010 dic
biét nim 1998 tai tram Twong Duwong ¢ mia ning nong kéo dai cuc dai véi 322

ngay twong duong vdi hon 10 thang.
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S6 nhip ning néng tram Vinh

35
30 A
25

20

Nhip

15 A
10 A

5 4

y=0.0741x + 11.441

0

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

Nhip

S6 nhip nang néng tram Tuwong Duong

y=0.1177x + 19.745

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nim

S6 nhip ning néng tram Huong Khé

Nhip

y =0.0333x + 15.547

AN /\\//\ A \]/\\ ,

MA\/ A/\/ﬁ\f

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Néam

Nhip

35
30
25
20
15
10

5

0

S6 nhip nang néng tram Ky Anh

y=0.0506x +11.51

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

S6 nhip ning néng tram Pong Hoi

y =0.0438x + 12.416

/\mm

AN

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Néam

Nhip

S6 nhip ning néng tram Tuyén Hoa

y=0.1383x + 14.998

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

Hinh 3.15 S6 nhip (nhip) ndng néng giai doan 1961 - 2012 va xu thé tuyén tinh

S6 nhip ning néng chinh 1a sé 1an chuyén tir ngdy ning ndng sang ngay

khong nang néng trong mua nang nong. SO nhip 1a s6 nguyén c6 gia tri véi khoang

dao dong tir 0 dén 2 sO ngay cua mua nang ndng, gid tri s6 nhip cang 16n tinh lién
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tuc cua nang noéng cang kém hay noi cach khac ning néng cang hay gian doan.
Trong giai doan 1961 - 2012, s6 nhip nang ndéng c6 xu thé ting, cuc dai sb nhip 32,
32, 31 tuong rng vao cac nam 2002, 2009, 1999 tai tram Tuong Duong va Tuyén
Hoéa (nhimg nim dau va cudi giai doan). Cuc tiéu sb nhip vao nhimg nim 1963,
1971, 1984 tuwong tng v4i 6, 6, 7 nhip (nhitng nam giita va dau giai doan). Pic biét
nam 1992, 2002, 2004 tai tram Huong Khé khong hé c6 ning nong (Hinh 3.15).
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S6 ngay c¢6 nang ndng tram Vinh o S6 ngdy c6 nang nong tram Tuong Duong
140
120 1
120 y =0.3462x + 69.805
100 1
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y =0.3205x + 34.699 o 80
z 801 )
[=2) P4 60
Z 60 A
40 - 40
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o 0 e
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Nam Nam
SO ngay c6 nang nong tram Huong Khé SO ngay cd nang nong tram Ky Anh
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1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1571 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam
S0 ngay c6 nang nong tram Dong Hoi SO ngay c6 nang nong tram Tuyén Hoa
140 140
120 - 120 4
100 - 100 +
y =0.1834x + 38.563 y =0.8046x + 40.627
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N Mha AL 0
40 \/ AR V \,\/v UW
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1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nam

Hinh 3.16 S6 ngay c6 nang néng (ngay) giai doan 1961 - 2012 va xu thé tuyén tinh

Hinh 3.16, d6 thi md ta sd ngdy c6 nang nong giai doan 1961 - 2012 tai cac
tram. Nam 1992, 2002 va 2004 tai tram Huong Khé c6 thé thdy khong c6 ngay nao

CO nang nong, d6 ciing 1a cac ndm nam trong khoang thoi gian gan day. Nam voi so
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ngay c6 ning néng nhiéu nhat 1a 1986 véi 122 ngay tai tram Twong Duong. Nam c6
s6 ngay c6 nang néng it nhat vao nhitng nim 1963, 1963, 1971, 1963, 1994 véi sb
ngay tuong tng 1a 14, 13, 10, 14, 17 tai cac tram Pong Héi, Ky Anh, Vinh. Xu thé
s6 ngdy c6 ning nong trong nim ting véi mirc ting twong ddi nhanh, trung binh

khoang hon 17 ngay trong 50 nam.
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Do dai dot néng néng trung binh mia tram Vinh

D¢ dai dot néng nong trung binh mia tram Tuong Duong

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam
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D6 dai dot néng nong trung binh mila tram Hurong Khé Do dai dot néng nong trung binh mia tram Ky Anh
6 6
y =-0.0033x + 3.6053
5 5
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1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Nam Nim
Do dai dot néng nong trung binh muia tram Pdng Hoi Do dai dot ning nong trung binh mia tram Tuyén Hoa
. 6
5 | y= 0.0024x + 2.9423 51
4- A 1
>
§3, A A A A N\ I—\VA AA\/\D\ %3’
Suikivasiiaciaiiee
21 y'=0.0200x + 2.6214
1 17
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1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

Nam

Hinh 3.17 S6 ngay (ngay) c6 cuong dé ndng néng trung binh miia theo chi s6 Tmax

giai doan 1961 - 2012 va xu thé tuyén tinh

Cuong d6 nang nong trung binh mua ¢6 xu thé gan nhu khong d6i Hinh 3.17

co thé chung té cuong d§ nang ndng ngay cang cuc doan hon.
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CHUONG 4. NGHIEN CUU XAY DUNG BO CHI TIEU XAC PINH PHON
BANG MO PHONG

4.1. Lua chon nam va giai doan mé phong
4.1.1. Lwa chon nim mé phong

Do nim 2007 13 ndm c6 phon manh (dua trén s6 ngay phon va cuong do
ngay phon trén thuc té ) nén tac gia da chon nim 2007 lam nim md phong dé chay
mo6 hinh WRFARW d¢ phan giai cao (0.1°).
4.1.2. Lwa chon cac giai doan mé phong

Khia canh co ban nhit cta hién trgng phon & Viét Nam 1a sy gia ting cta
nhiét d6 t6i cao va sy giam ctia d6 4m t& i thap ngay . Do d6 trong khuon kho luan
van nay, tac gia da tién hanh m 6 phong cac truong  Tma/Unmin, truong nhiét do |
truong do am, trudng nhiét do diém suong, truong khi ap va truong gio.

Khoang thoi gian mé phong duoc lua chon theo quy tic : mdi giai doan kéo
dai mudibén ngay , voi ngay ba t dau 1a ngay trud ¢ thoi ky phon trong thuc té 5
ngay, ngay két thiic 1a ngdy sau thoi ky phon trong thuc té 5 ngay. Danh sach cac
giai doan mo phong duoc liét ké trong Bang 4.1.

Badng 4.1. Danh sach cac giai doan mé phong

. , Thoi ky phon theo quan
Ngay bat dau mo phéng | Ngay két thuc mo phong .
trac tai tram

2007 1/6 15/6 6/6-9/6

4.2. Xay dung bo chi tiéu xac dinh phon trén co so cac trwong khi twong khac

nhau
4.2.1. Thoi ky phon tw 6/6/2007 dén 9/6/2007

Bdng 4.2. S6 liéu quan trdac ngay 6/6/2007-9/6/2007
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Ngay 6/6/2007 7/6/2007 8/6/2007 9/6/2007
. Tmax=36°C | Trax=36.9°C | Tpax=37.7°C | Tpax=38.4°C
Tram Dong Haéi
Unin= 48% Unmin= 45% Umin= 45% Umin= 43%
Tmax=37.5°C | Tax=37.8°C | Tpax=239.2°C | Tpax=39.9°C
Tram Huong Khé
Unin= 46% Unmin= 46% Umin= 42% Umin= 43%
Tmax=36°C | Tiax=36.7°C | Tpax=37.6°C | Tpax=37.5°C
Tram Ky Anh
Unin= 54% Unin= 94% Unin= 92% Unin= 95%
Tmax=37.2°C | Tpmax=39°C Tmax=39°C | Trmax=39.8°C
Tram Tuwong Duong
Unin= 42% Unin= 41% Unin= 40% Unin= 41%
Tiax = 36.7°C Trax = 36.5°C Tnax = 37.7°C Tax = 39°C
Tram Tuyén Hoa
Unin= 46% Unin= 48% Upin= 44% Upnin= 43%
Tmax= 38.1°C | Tpax=38.4°C | Tpax=39.4°C | Tpax=38.9°C
Tram Vinh
Unin= 42% Unin= 41% Unin= 40% Unin= 41%

4.2.1.1. Thoi ky truede phon tir 116/2007 dén 5/6/2007
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Hinh 4.1. Truwong cdc chi tiéu TrmadUmin, khi dp, d6 am va nhiét do ngay 1/6/2007
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Hinh 4.2. Truong cac chi tiéu TmadUnin, khi ap, do am va nhiét do ngay 2/6/2007
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Hinh 4.3. Truong cac chi tiéu TmadUnin, khi ap, do am va nhiét do ngay 3/6/2007

mé phong giai doan trudc phon
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Hinh 4.4. Truwong cdc chi tiéu TrmadUmin, khi dp, d6 am va nhiét do ngay 41612007
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Hinh 4.5. Truwong cdc chi tiéu TrmadUmin, khi dp, d6 dm va nhiét dg ngay 51612007

moé phong giai doan trudc phon

Dua trén phan bd cta truong cac chi tiéu Ta/Umin, khi ap, d0 4m va nhiét do
tir ngay 1/6/2007 dén ngay 5/6/2007 mé phong thoi ky trude phon ciia md hinh
WRFARW dugc thé hién trén cac hinh 4.1, 4.2, 4.3, 4.4 va 4.5 cho théy, trong giai
doan trudce thoi ky phon khong tdn tai truong T max/Umin > 0.6.

Po6i véi trudong khi ap, trong giai doan ndy ¢ suon dong va sudn tiy diy
Truong Son ton tai 2 hinh thé khi 4p ddi 14p nhau. Néu ¢ bén suon tay diy Truong
Son 1a khu vuc 4p cao thi nguoc lai bén suon dong day Truong Son lai 1a khu vuce
ap thap. Tuy nhién, chénh léch khi ap giita 2 bén sudn dong va sudn tay diy Trudng

Son trong giai doan nay la khong 1on.

Déi v6i truong d6 am, trong giai doan nay d6 4m bén sudn dong diy Truong
Son tuong dbi thap, cang gan dén ngay c6 phon thi d6 4m cang c6 xu thé giam. O
suon tay diy Trudong Son thi do am lai c¢6 xu thé cao hon so v&i & dong Truong Son
dac biét 1a & nhiing khu vuc & ngay sat suon dong cua day Truong Son.

béi véi truong nhiét do, trong giai doan nay ton tai mot dai nhiét do cao
trong khoang 32°-34°C khong lién tuc doc theo suon dong cua diy Trudng Son trén
khu vuc Bic Trung Bd cua nudc ta voi doi chd ¢o thé co nhiét do > 34°C nhung

khong nhiéu. Pic biét, bén canh do chung ta cé thé théy r0 nét khu vuc c6 nhiét do
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cao tuong tu nhu vay & Lao bén suon tady day Truong Son véi nhiét do ltc nao cling

da phan 1a > 30°C.
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Hinh 4.6. Hodn luu mé phéng gié muwe bé mat, 850mb, 700mb, 500mb ngay
1/6/2007 giai doan trudc phon
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Hinh 4.7. Hodan luu mé phéng gié muwce bé mat, 850mb, 700mb, 500mb ngay
21612007 giai doan trudc phon
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Hinh 4.8. Hodn luu mé phéng gié muwe bé mat, 850mb, 700mb, 500mb ngay
3/6/2007 giai doan trudc phon
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4/6/2007 giai doan trudc phon
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Hinh 4.10. Hodn lieu mé phong gié muc bé mdt, 850mb, 700mb, 500mb ngay
5/6/2007 giai doan trudc phon
Trong thoi ky trudc phon, & bé mat, hoan luu gi6 ¢ khu vuc Thuong Lao la
gié tdy nam yéu khong vuot qua duoc diy Trudng Son. Gié thinh hanh ¢ khu vuc
Bic Trung B 1a dong va dong nam mang hoi am tir bién vao lam giam nhiét do va

ting d6 4m & khu vuc nay. Tai cAC muc trén cao (850 mb, 700 mb va 500 mb), hoan
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lwu gid khong con chiu tac dong ctia bé mat nén hudng gié ¢ hai bén sudn cua diy
Truong Son khong khéac nhau.

4.2.1.2 Thoi ky phon tir 6/6/2007 dén 9/6/2007
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Hinh 4.11. Truong cdc chi tiéu TmadUnin, khi dp, do dm va nhiét dé ngay 6/6/2007
mé phong thoi ky phon
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Hinh 4.12. Truong cac chi tiéu Tynax/Unin, khi dp, do am va nhiét o ngay 7/6/2007

mé phong thoi ky phon
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Hinh 4.13. Truong cac chi tiéu Tya/Unin, khi dp, do am va nhiét o ngay 8/6/2007

mé phong thoi ky phon
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Hinh 4.14. Truong cac chi tiéu Tyax/Unin, khi dp, do am va nhiét o ngay 9/6/2007
mé phong thoi ky phon

Dua trén phan bd cta truong cac chi tiéu Tax/Umin, khi ap, d0 4m va nhiét do
tir ngay 6/6/2007 dén ngay 9/6/2007 mé phong thoi ky phon ciia mé hinh
WRFARW duoc thé hién trén cac hinh 4.11, 4.12, 4.13 va 4.14. cho théy, trong thoi
ky phon ton tai trudng Tmad/Umin > 0.6 doc theo suon dong cua diy Trudng Son trén
khu vuc Bic Trung Bo cua nuéce ta. Nhu dd dé cdp ¢ phan trude, dic trung quan
trong cua hién twong phon & khu vuc Bic Trung Bo 14 nhiét d6 tdi cao ngay ting va

d6 am ti thap ngay giam manh. Do d6, khi quan sat sy dich chuyén ciing nhu sy
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phat trién cua nhing ving ¢6 Tna/Umin > 0.6 & khu vuc nay co thé dua ra duoc
nhitng nhan dinh quan trong vé cac giai doan phat trién ctia hién twong phon cho
khu vuc Béc Trung Bo. Trong thdi ky phon tir ngay 6/6/2007 dén 9/6/2007 c6 thé
thiy phon manh nhét vao ngay 7/6/2007 va 8/6/2007. Vi dai Tmax/Umin = 0.6 khong
lién tuc ¢ khu vuc Bac Trung Bo chimg to trong thoi ky phon khong phai tat ca cac
vung & khu vuc nay déu chiu tac dong ctiia phon ma hién twong phon chi xay ra ¢
trén mot s6 noi ching t6 hién tugng phon chiu rit nhiéu tic dong boi dia hinh
(ngoai tac dong cua diy Truong Son thi ¢6 18 do cao trén myuc nude bién cua dia

hinh ciing 1a mot yéu t6 dang dugce quan tim).

Déi voi truong khi 4p, trong thoi ky phon ndy ciing twong ti nhu giai doan
trudc thoi ky phon ¢ sudn dong va suon tay ddy Truong Son ton tai 2 hinh thé khi
ap d6i 1ap nhau. Néu & bén suon tay diy Truong Son 1a khu vic 4p cao thi nguoc
lai bén suon dong day Truong Son lai 1a khu vuc ap thap. Tuy nhién, chénh léch khi
ap gitra 2 bén suon dong va tdy day Truong Son trong giai doan nay ciing khong
cao. Piéu d6 chimg to néu chung ta chi sir dung trudong khi ap (hay chénh léch khi
ap gitta suon dong va sudn tay cua diy Trudng Son) dé nghién ciu hién tuong
phon thi rat kho dé c6 thé dua ra nhan dinh rd rang vé ngay c6 phon hay ngay

khong phon.

Déi v6i truong d6 m, trong giai doan nay d6 4m bén sudn dong diy Truong
Son rat thap dic biét 1a nhitng ngay c6 cuong do phon manh nhu ngay 7/6/2007 va
ngay 8/6/2007. Dic biét, diéu dang quan tAm ¢ day 1a & suon dong diy Truong Son
nhat 13 ¢ nhitng khu vuc ¢ ngay sat ddy nti Truong Son d6 am tuong d6i cao va

khong khac biét nhiéu so véi giai doan trude thoi ky phon.

béi voi truong nhiét do, trong giai doan nay tdn tai mot dai nhiét do cao >
34°C gan nhu lién tuc doc theo suon dong cua diy Trudng Son trén khu vuce Béc
Trung B6 cta nudce ta voi doi chd c6 thé c6 nhiét d6 > 36°C hodc cao hon nita. Dai
nhiét do nay 1a cao hon dang ké so voi nhiét do tai nhitng khu vuc ¢ Lao sat bén

suon tdy day Truong Son.
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Hinh 4.15. Hoan luu mé phéng gié muc bé mdt, 850mb, 700mb, 500mb ngay
6/6/2007 thoi ky phon
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Hinh 4.16. Hoan luu mé phéng gié muc bé mdt, 850mb, 700mb, 500mb ngay
716/2007 thoi ky phon
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Hinh 4.17. Hodn leu mé phong gié muc bé mdt, 850mb, 700mb, 500mb ngay
8/6/2007 thoi ky phon
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Hinh 4.18. Hodn lieu mé phong gié muc bé mdt, 850mb, 700mb, 500mb ngay
9/6/2007 thoi ky phon

Ngoai céc dac trung vé khi ap, do am va nhiét do, mot dic trung hoan luu
quan trong ctia khu vyc Béac Trung Bo thoi ky phon 14 hoan luu gié. Mot cach truc
quan c6 thé thay, trong thdi ky phon, ¢ bé mit, gid tdy nam bt ngudn tir khoi khi
chi tuyén hinh thanh trong vinh Bengan khi thdi dén Viét Nam qua Thuong Lao da

bi chan boi diy Trudong Son Bac. Day Truong Son Bic chay gan nhu vudng goc véi
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hudng gid, lai c6 sudn don gio thoai nén gid tdy nam qua day da bi d6i hudng. Vi
cac myc trén cao, & muc 850 mb, gi6 tdy nam khi thdi qua day Truong Son cling
chiu tac dong cta dia hinh nhung khong bang muc bé mit. O cac muc 750 mb va
500 mb hoan luu gié khong con chiu tac dong cta dia hinh (¢ day 1a day Truong
Son) nén toc do gié va hudng gié gin nhu khong d6i ¢ ca sudn dong va suon tiy
cua day Truong Son.

4.2.1.3 Thoi ky sau phon tir 10/6/2007 dén 14/6/2007
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Hinh 4.19. Truong cdc chi tiéu TrasdUnpin, khi dp, do dm va nhiét d3 ngay 10/6/2007

mé phong giai doan sau phon
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Hinh 4.20. Truong cdc chi tiéu TpadUnin, khi dp, d6 am va nhiét @6 ngay 11/6/2007

mé phong giai doan sau phon
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Hinh 4.21. Truong cdc chi tiéu TpadUnpin, khi dp, do am va nhiét @6 ngay 12/6/2007

mé phong giai doan sau phon
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Hinh 4.22. Trueong cdc chi tiéu TpadUnin, khi dp, d6 am va nhiét @6 ngay 13/6/2007

mé phong giai doan sau phon
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Hinh 4.23. Truong cdc chi tiéu Tmad Umin, khi dp, @6 am va nhiét dé ngay 141612007

mé phong giai doan sau phon

Duya trén phan bd cua truong cac chi ti€u T a/Unin, khi ap, do am va nhiét do
tir ngay 10/6/2007 dén ngay 14/6/2007 mé phong giai doan sau phon cia md hinh
WRFARW dugc thé hién trén cac hinh 4.19, 4.20, 4.21, 4.22 va 4.23. cho thay,

trong giai doan sau thdi ky phon gan nhu khong ton tai trudng Tma/Upin > 0.6.

Déi véi trudong khi ap, trong giai doan ndy ¢ hau hét cic ngay (ngoai trir
ngay 11/6/2007) & sudn dong va suon tay diy Truong Son ton tai 2 hinh thé khi 4p
dbi 1ap nhau. Néu & bén suodn tdy diy Trudng Son 1a khu vuc ap cao thi nguoc lai

bén suon dong day Trudng Son lai 13 khu vuc ap thap. Tuy nhién, chénh 1éch khi ap
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gitta 2 bén suon dong va tdy day Truong Son trong giai doan nay ciing la khdng

r

16n.

Déi v6i truong d6 Am, trong giai doan ndy d6 4m bén sudn dong diy Truong
Son cang ngdy cang ting cao va khong chénh 1éch nhiéu so véi do 4m & suon tay
day Truong Son.

bdi véi trrong nhiét do, trong giai doan nay dai nhiét do cao ¢ khu vuc Bic
Trung Bo trong thoi ky phon dd giam manh va khong con khac biét nhiéu so véi
nhiét d6 ctia nhitng khu vuc sat & bén suon tay cua day Truong Son.
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Hinh 4.24. Hoan luu mé phéng gié muc bé mdt, 850mb, 700mb, 500mb ngay
10/6/2007 giai doan sau phon
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Hinh 4.25. Hodn lieu mé phong gié muc bé mdt, 850mb, 700mb, 500mb ngay
11/6/2007 giai doan sau phon
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Hinh 4.26. Hoan luu mé phéng gié muc bé mdt, 850mb, 700mb, 500mb ngay
12/6/2007 giai doan sau phon
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Hinh 4.27. Hoan luu mé phéng gié muc bé mdt, 850mb, 700mb, 500mb ngay
13/6/2007 giai doan sau phon
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Hinh 4.28. Hoan luu mé phéng gié muc bé mdt, 850mb, 700mb, 500mb ngay
14/6/2007 giai doan sau phon

Trong thoi ky sau phon, & bé mat, hoan luu gi6 ¢ khu vuc Bic Trung Bo
khong con l1a gi6 tdy nam nita ma di chuyén thanh gié dong bac hodc gio tay yéu.
Tai muc trén cao 850 mb, khu vyc Bic Trung Bo chiu anh hudng cta hoan luu gid
chu yéu 1a gi6 tdy bac khién cho d6 am & day khong con thap va nhiét do ciing
khong con cao nhu trong thoi ky phon nira thé hién rd trong trueong T max/ Umin. O céc
muc 750 mb va 500 mb hoan luu gi6é khu vuc Bic Trung Bo da phan 1a gié tay. Gi6
& cac myc nay khong con chiu tac dong cua dia hinh nén téc do gié va hudng gio

gan nhu khong doi trén khu vuc Bac Trung Bo.

4.2. Thir nghiém mo phéng voi chi tiéu T,a/Upmin
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S6 ngay phon mé phéng nam 2006
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Hinh 4.29. Két qua mé phong ngay phon theo chi tiéu TpadUmin mita phon 2006
bang md hinh WRFARW (tram Vinh)

S6 ngay phon thwc té nam 2006
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Hinh 4.30. Két qud quan tric ngay phon theo chi tiéu TpadUpin mita phon 2006
(tram Vinh)
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Hinh 4.31. Két qud mé phong ngay phon theo chi tiéu TpadUnin mita phon 2007

bang md hinh WRFARW (tram Vinh)
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Hinh 4.32. Két qud quan tric ngay phon theo chi tiéu TpadUpin mita phon 2007

(tram Vinh)

Tir cac hinh 4.29, 4.30, 4.31, 4.32, ta c6 thé thay trong 3 chi tiéu Tma/Unmin

>

0.6, Trmax/Umin = 0.8 VA& Trax/Umin = 1 thi chi tiéu Tra/Umin = 0.6 cho két qua md
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phong phon gan sat v6i quan tric thuc t& c6 phon nhét véi xac suat chinh x4c twrong
d6i cao gan 70% (mua phon nim 2006 mo phong chinh xac 26/41 ngay c6 phon,
mua phon nam 2007 m6 phong chinh xac 35/49 ngay c6 phon)
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KET LUAN

Su 4m 1én toan cau dang dién ra, trong khoang 50 nim gan day toc do ting
nhiét d6 13 0,13°C + 0,03°C/thap ky, trong khudn khé nghién ctru ctia ludn vin chua
thé két luAn mot cach chinh xé4c liéu bién ddi khi hau c6 tac dong tdi cac dac trung
phon hay khong, nhung rd rang trong nhing nim gan day hién tugng phon va
cudng d6 phon ngay cang c6 nhitng déu hiéu la hon. Phon khu vic Bic Trung Bo
c6 bién doi, rd rang dbi vai mot loat cac dic trung nhu: ngdy bat dau, ngay két thac,
d6 kéo dai, s nhip, cuong do, sb ngay co, trung binh d6 dai phon. Véi nhitng tinh
toan ban dau ddi véi mot sb dic trung néu trén trong giai doan 1961 - 2012, c6 thé

rut ra mot so két luan sau:

e Thoi diém bat ddu phon ngay cang mudn hon, thoi diém két thiic phon ngay
cang muodn hon, mua phon ngay cang dai. Néi cach khac, xu thé ngay bit dau
phon tang, ngay két thuc phon ting, xu thé thoi gian kéo dai mua phon ting.
Mirc d6 ting ngay két thiic phon nhanh gan hai 1an mirc d6 ting ngay bét dau.

e SO ngay c6 phon ngay cang ting, trung binh mua do dai dot phon ting.

e (C6 vé nhu tinh lién tuc cta phon khu vuc Huong Khé, Ha Tinh rat bat thuong
trong nhirng nim gan day. Xu thé ting, giam sd nhip phon khong that rd rang
trong ca giai doan.

e Cudng d6 phon yéu, trung binh va manh ting, trong khi xu thé cuong do noi
chung khong d6i. C6 thé noi cudng do phon ngay cang cuc doan hon.

e Trudc cac nim khong c6 phon 1992, 2002 va 2004 & tram Huong Khé déu c6
hoat dong tich cuc ctia ni Itra quanh khu vuc, cé thé 1a mot go1y rat quan
trong 1y giai cho su bat thuong bién mat phon nay.

Nghién ciru cic chi s6 phon va ning néng ta con thay duge mbi quan hé mat
thiét giita hién twong phon va ning néng. Ciing nhu phon ning ndéng cang ngly

cang cuc doan hon trudec.
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Mo phong chi tiéu phon trén co s¢ trudng Tmax/Umin cho két qua tét hon dang

ké so voi trén co so cac truong khi ap, truong do am, truong nhiét d6 va trudng giod.

Lan dau tién tac gia da dua ra duoc mot chi titu ¢  mo phong hién tuong

phon.

Trong cac chi tiéu T ma/Umin vOi cac nguong > 0.6, > 0.8 va > 1 thi chi tiéu
Tma/Umin > 0.6 cho két qua mo phong hién twong tuwong ddi chinh xac sat voi thuc
té nhat (xac suat phat hién chinh xac cac ngay c6 hién twong phon 1a gan 70% khi

st dung s6 liéu tai phan tich ciia mé hinh WRFARW).

Nghién ctru cac dic trung phon nay cho khu vuc Bic Trung B Viét Nam
m&i chi 12 budc dau cho nhitng nghién ciru tiép theo. Xu thé bién d6i méi chi xét
theo hdi quy tuyén tinh. P& c6 thé ¢ cai nhin toan dién hon, cac nghién ctru cin
phai co su kiém nghiém chit ché. Pong thoi cling phai cé cac nghién ctru nham lam
sang to nguyén nhan va co ché gay nén bién doi phon. Ngoai ra, tac gia dé xuat kién
nghi nén ¢ nhimng nghién ctru thir nghiém khao sat cac mién tinh khac nhau hoic so
sanh cac so d6 16p bién khac nhau véi md hinh WRF dé kiém nghiém va danh gia

dugc nhiéu b chi tiéu mo phong chinh x4c hién trong phon hon nira.
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PHU LUC

RY/ liéu quan tric Tmax, Umin tai cac tram Vinh, Twong Dwong, Ky Anh, Hwong

Khé, Tuyén Hoa, Pong Héi giai dogn 1961-2012 (nhitng nim O la nhitng nim

thiéu so liéu)

1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970

Tmax X X X X X X X X X X

Tram Vinh -
Umin X X X X X X X X X X
Tmax X X X X X X X X X X

Tram Tuong Duong -
Umin 0 X X X X X X X X X
Tmax 0 X X X X X X X X X

Tram Ky Anh -
Umin 0 0 0 X X X X 0 X X
Tmax X X X X X X X X X X

Tram Huong Khé -
Umin X X X X 0 X X X X 0
Tmax X X X X X 0 0 0 X X

Tram Tuyén Hoa -
Umin X 0 X 0 X 0 0 0 0 0
. Tmax X X X X X X X X X X

Tram Dong Hoéi -
Umin X 0 X X X X X X X X

1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980

Tmax X X X X X X X X X X

Tram Vinh -
Umin X X X X X X X X X X
Tmax X X X X X X X X X X

Tram Tuwong Duong -
Umin X X X X X X 0 0 X X
Tmax X X X X X X X X X X

Tram Ky Anh -
Umin X X 0 X X X X 0 X X
Tmax X X X X X X X X X X

Tram Huong Khé -
Umin X X X X X X X 0 X X
Tmax X X X X X X X X X X

Tram Tuyén Hoa -
Umin X X 0 X X X X 0 X X
. Tmax X X X X X X X X X X

Tram Dong Héi -
Umin X X X X X X X X X X
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1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990

Tmax X X X X X X X X X X
Tram Vinh

Umin X X X X X X X X X X

Tmax X X X X X X X X X X
Tram Tuong Duong -

Umin X 0 X X X X X X X X

Tmax X X X X X X X X X X
Tram Ky Anh -

Umin X 0 0 0 0 0 0 0 0 0

Tmax X X X X X X X X X X
Tram Huong Khé -

Umin X X X X X X X X X X

Tmax X X X X X 0 X X X X
Tram Tuyén Hoa -

Umin X 0 X 0 0 0 0 0 0 0

. Tmax X X X X X X X X X X

Tram Dong Héi

Umin X X X 0 0 0 0 0 0 X

1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000

Tmax X X X X X X X X X X
Tram Vinh

Umin X X X X X X X X X X

Tmax X X X X X X X X X X
Tram Tuwong Duong

Umin X X X X X X X X X X

Tmax X X X 0 X X X X X X
Tram Ky Anh

Umin X 0 X X X X X X X X

Tmax X X X X X X X X X X
Tram Huong Khé

Umin X X X X X X X X X X

Tmax X X X X X X X X X X
Tram Tuyén Hoa

Umin 0 0 X X X X X X X X

) Tmax X X X X X X X X X X

Tram Dong Héi

Umin X X X X X X X X X X
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2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Tmax | X X X X X X X X X X
Tram Vinh
Umin | X X X X X X X X X X
Tmax | X X X X X X X X X X
Tram Tuong Duong
Umin | X X X X X X X X X X
Tmax | X X X X X X X 0 X X
Tram Ky Anh
Umin | X X X X X X X 0 X X
Tmax | X X X X X X X X X X
Tram Huong Khé
Umin | X X X X X X X X X X
Tmax | X X X X X X X X X X
Tram Tuyén Hoa
Umin | X X X X X X X X X X
Tmax | X X X X X X X X X X
Tram Dong Hé1
Umin | X X X X X X X X X X
2011 | 2012
Tmax X X
Tram Vinh
Umin X X
Tmax X X
Tram Tuong Duong
Umin X X
Tmax X X
Tram Ky Anh
Umin X X
Tmax X X
Tram Huong Khé
Umin X X
Tmax X X
Tram Tuyén Hoa
Umin X X
Tmax X X
Tram Dong Hé1
Umin X X
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