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MUC LUC
Bai bao khoa hoc

Tran Hong Thai, Poan Quang Tri, Pinh Viét
Hoang: Nghién ctru moé phong tac dong cia song va
nude dang bao khu vure ven bién mién Trung.

Nguyén B4 Thiy, Trin Quang Tién: Budc dau
nghién ciru mdi lién hé gitta muc nudc bién dang di
thuong tai Tuy Hoa - Phu Yén véi hinh thé thoi tiét
Nguyén Xuan Tién, L& Hitu Huédn, Phan Thj
Toan, Nguyén Vin Linh: Xay dung m6 hinh mo
phong 1ii va tinh toan tdi wu xa 1d cho hé thong hd
chira & viing séng khong anh huong tridu.

Nguyén Thi Lan Huwong, Lé Thi Thu Ha, Nguyén
Ping Quang, Nguyén Vin Hiép: Dic diém va co
ché gay mua I6n tai Quang Ninh tir 24 thang 7 dén 05
thang 8 nam 2015.

Nguyén Vin Hiéu: Nghién ciru thiét 1ap mang ludi
tram do mua trén luu vuc song Ba bang phuong phap
Kriging

Lé Thi Hong Van, Lé Thi Thu Ha, Hoang Thi
Mai: Xay dung phuong trinh dg bdo mua cho mo
hinh tinh toan dong chay mat.

Tong két tinh hinh khi tugng thity van

Toém tat tinh hinh khi tugng, khi twong nong nghiép
va thuy van thang 02 nam 2018 - Trung tam Du bao
khi twgng thiy van Trung wong va Vién Khoa hoc
Khi twgng Thity viin va Bién d6i khi hau
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NGHIEN CUU MO PHONG TAC PQNG CUA SONG VA
NUOC DANG BAO KHU VUC VEN BIEN MIEN TRUNG

Tran Hong Thai', Poan Quang Tri2, Pinh Viét Hoang?

Tém tit: Nghién ciru mé phong tac dong cia séng va nude dang do bdo dén khu viee ven bién
mién Trung bao gom cdc tinh tir Nghé An - Phii Yén. Nghién civu dd dp dung cdc mé hinh bdo Fu-
Jjita dé thiét lap trieong gio - dp, mé hinh SWAN dé mé phong trong séng trong bdo va mé hinh
SuWAT dé mé phong mede ding bao, ngdp lut do bdo Ketsana (nam 2009) cho khu viec nghién ciru.
Két qua mé phong trong gio - ap tir mé hinh bdo twong doi sdt truong gié - dp ¢ viing gan tam bio,
nhueng khu viee xa tam bdo rdt khé chinh xdc. Bio Ketsana gdy séng lom doc ven bién Nghé An - Phi
Yeén, dac biét la khu vuc gc”in tam bao gay song lon trén 7 m tai khu vuc bdao dé bo. O ngoai khoi,
bdo Ketsana gdy séng Iém trén 5 m véi pham vi khoang gan 400 km. Két qua mé phéng nwée ding
I6n nhdt trong treong hop tinh theo phwong dn té hop trong bdo Ketsana tai ven bién Quang Nam
- Quang Ngdi ¢ mike xdp xi 1,5 m. Két qua nghién ciru cho thay viéc dp dung cdc mé hinh SWAN va
SuWAT dé tinh todn va mé phong séng va nude ding do bio Ketsana nham xdc dinh kha nang ngdp
lut déng vai tro hét sike can thiét va mang ¥ nghia khoa hoc thiee tién gép phan giam thiéu thiét hai
do thién tai gay ra.

Tir khoa: Bao Ketsana, nuoc dang bao, Fujita, SWAN, SuWAT.

Ban Bién tap nhan bai: 08/01/2018 Ngay phan bién xong: 25/02/2018 Ngay dang bai: 25/03/2018

1. Mé dau cuong sé€ trg nén dac bi¢t nguy hiem do su ket
fiosan Y S SURIN - hop ctia muc nudce tridu cao véi nude dang bio
Dudi tac dong ctia bien doi khi hdu dang dien Op cua mt v . d ’g
. U A va song 1on trén muc nudc nén cao s€ tién sau
ra trén pham vi toan cau, céc thién tai c6 nguén g :

gbc khi tuong thity van (KTTV) trong do ¢ bdo hon vao dat lién lam gia tang dién tich ngap lut

ngay cang didn bién phitc tap. Mot trong nhimg YO8 ven bo cling nhu phé hiy cac cong trinh,

hé qua tiéu cuc trong bao 1a hién tugng soéng 16n gay thi¢t hai ndng n¢ v& ngudi va cia. Mic df

va nuoc dang bao [10]. Séng lon trong bao co ngdp Iyt ving ven b do nudc ding bao ngoai

thé pha hily cic cong trinh ven bi &n va cb the yeu to thuiy trieu con phu thudc vao dia hinh trén

lam chim céc tau ¢6 trong tai 16n. Tac dong bo va Il trong song. Nudc dang bao két hop véi

chinh ctia nuéc ding bdo t6i ving ven b 13 thuy trieu dang cao s€ lam giam kha nang thoat

ngap lut, xAm nhdp min va x6i 16 by bidn, dic 1T trén cac song. Mot thi du dién hinh nhu khu

N S N LS i A ) vue ven bién Thira Thién - Hué 1a noi c6 dia
biét néu bao xdy ra trong thoi ky triéu cuong : :

[14]. C6 thé nhan thiy ring, nghién ciru va tinh b ring, bo bién cdu tao chu yéu la cat, khong

toan md phong song, nudce dang bio 1a cn thiét ~ © dé bien bao boc nén dé x4y ra ngdp lut rét

va ¢6 ¥ nghia khoa hoc thuc tidn gép phin ning né cta con bio manh Ketsana (ndm 2009)
phong tranh, gidm thiéu thiét hai do thién tai [4, ~[)- T8l Viét Nam, hién nay 6 khd nhi¢u cong
6,8, 9, 11, 16]. Khi bio dé b vao thori ky tridu  1gh¢ tinh todn, m6 phong truong gio-ap, song
) trong bao, nudc dang bao theo cac kich ban khac
'Tong cuc Khi tugng Thiy van nhau hién da hoan thién. Dé thiét 1ap truong gid-
’Tap chi Khi twong Thiy van

Email: doanquangtrikttv@gmail.com

ap theo cac tham so bao c6 thé sir dung cac mo
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hinh bao giai tich nhu Fujita [3], Hollans, Boose
... hodc st dung truong gio - ap tai phan tich.
D41 voi song bién, co thé st dung mé hinh
SWAN dé tinh toan mo phong. Pé mo phong
nude dang bio, co thé s dung ciac mo hinh sb
nhu: Delft3D, MIKE [2], ROMS, SuWAT [11,
16].

Trong nghién ctru nay, mé hinh SWAN dugc
sir dung dé mo phong trudng séng trong bio va
mo hinh SUWAT md phdng nude dang, ngap lut
do bao Ketsana (ndm 2009) cho khu vuc nghién
ctru. Cac mo6 hinh nay hién dang dugc st dung
trong cong tac du bao nghi¢p vu tai Trung tdm
Dy béo Khi twong Thay van (KTTV) quéc gia.
Trudng gid, ap dau vao cho cac mo hinh séng va
nude dang 14 t6 hop cua truong gié - ap tinh theo
mo hinh bao Fujita va dir li¢u tai phan tich.

2. S6 liéu va phwong phap nghién ctru

2.1 Miéu ta khu vuc nghién ciru

Khu vye nghién ctru 1a viung bién cac tinh tur

Nghé An dén Phu Yén thudc ving bién mién
Trung cua Vi¢t Nam, dugc gidi han tor vi do
12.5°N dén 19.5°N va kinh do tir 105.0°E dén
112.0°E (Hinh 1). V& vi tri dia 1y, khu vurc mién
Trung c¢6 phia Béac giap khu vuc dong bang
Séng Hong va Trung du mién nai Bic Bo; phia
Nam giap cac tinh thuoc Nam B9; phia Pong
giap Bién Dong va phia Tay giap hai nuéc Lao
va Campuchia. Dai ddt mién Trung duoc bao
boc boi nhitng day nui chay doc bo phia Tay va
sudn b bién phia Pong, ving c6 chidu ngang
theo huéng Pong - Tay hep nhat Viét Nam
(khoang 50 km) nidm trén dia ban tinh Quang
Binh. Pia hinh Trung B ¢6 d9 cao thip dan tir
khu vic mién nai xudng trung du, xudi xudng
cac dong bang phia trong dai con cat ven bién ra
dén cac dao ven bo. Khu vuc mién Trung c6 thé
coi 1a noi thudng xuyén chiu nhiéu anh huéng
cta thién tai nhit ca nude. Hang nam, khu vuc
nay chiu anh hudng cia 4 dén 5 con bio, ap thap
nhiét d6i (ATND) va kém theo d6 1a thiét hai rat
16n ca vé& ngudi va cua cai vat chéat [12].
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Hinh 1. Pham vi khu vuc nghién ciu (Nghé An - Phu Yén)
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2.2 Thu thép sé ligu

- Tham s6 bdo: trong nghién ctru ndy, ngudn
s6 liéu tham sd bao duoc léy trén website cia Co
quan Khi tugng Nhat Ban
(JMA:http://ds.data.jma.go.jp).

- Dit liéu gio, 4p tai phan tich: ngudn dir liéu
JRA-25 (Japanese 25-year Reanalysis), dugc Co
quan khi twgng Nhat Ban (JMA) hop tac voi
Vién nghién ctru Trung tim vé cong nghé ning
luong dién cua Nhat Ban xay dung. Ngudn di
liéu JRA-25 gém cac sb lieu quan tric duoc thu
thap chi tiét cia JMA duya trén hé thong dong hoa
s liéu tién tién dé xay dung b s liéu tai phan
tich c6 chat lugng va do tin cay cao. Véi chu
trinh dong hoa s6 liéu 06h, JRA-25 bao gém cac
truong s6 liéu phén tich 06h va trudng du bao
ctia nhiéu bién vat Iy khac nhau voi d¢ phan giai
la khoang 120 km theo phuong ngang va 40 muc
thé'ing ding, tr mat dét 1én dén muyc 0.4hPa. Bén
canh cac sd liéu quan tric mat dat truyén thong
va sb liéu cao khong, s6 lidu gi6 tir cac v¢ tinh
dia tinh, nhiét 6 sang, giang thuy tinh toan tu
cac thiét bi do birc xa trén céc vé tinh cuc cling
dugc sir dung trong qua trinh dong hoa s licu.
Ngu(‘Sn $6 liéu JRA-25 duoc thu thap theo dia chi
cung cap boi IMA nhu
http://ds.data.jma.go.jp.

Sau:

- S6 liéu quan tric: dé danh gia két qua mo
phong chiing t61 thu thdp cac dir liéu quan tric tai
mdt s6 Tram quan tric, cu thé nhu sau: Tram khi
tugng hai van: Hon Ngu (Nghé An), Con Co
(Quang Tri), Son Tra (Pa Nang) va Quy Nhon
(Binh Dinh); Tram khi tuong: Ky Anh (Ha

Van tbc gi6 tinh theo ntréc do di chuyén cua
bdo nhu sau: V, =c,Ve ® ; tong hop 2 thanh

)
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Tinh), Pong H6i (Quang Binh), Pong Ha
(Quang Tri), Hué (Thira Thién Hué), Pa Ning
(Pa Ning), Tam Ky (Quang Nam), Tra My
(Quang Nam), Ly Son (Quang Ngai), Quang
Ngai (Quang Ngai) va Tuy Hoa (Phu Yén). Tai
cac Tram khi twong hai van s& thu thap cac yéu
td: gi0, khi ap, do cao song va muc nudc; Tram
khi twong thu thap yéu t6 gio va khi ap. Ngoai ra,
riéng dbi voi sé liéu myc nude ciing thu thap
thém tai mot sd tram thiy van ctra song ven bién.

- Thoi gian thu thap: 1a thoi gian bao (bao
Ketsana nam 2009) bat dau di vao khu vuc Bién
Pong dén khi bao suy yéu thanh ap thap nhiét
doi.

2.3 M6 hinh bao Fujita

Trong nghién ctru nay, mo hinh bao giai tich
cua Fujita duoc sir dung dé mo phong trudng
gi6, ap cho con bao qua khir Ketsana (2009). Mo
hinh bao Fujita dugc lya chon 1a do da dugc su
dung trong nhiéu tinh toan trong viéc thiét lap
truong gio, ap lam dau vao cho mé hinh tinh toan
song va nuoc dang do bao.Trong md hinh bao
giai tich cua Fujita (1952), trudng ap suat khi
quyén duogc tinh theo cong thirc:

P, P
JI+(r/5)’

Trong d6: Pc 14 4p sudt & tAm bio; Poo 1a ap
suét & ria bdo; r0 1a ban kinh gio cuc dai; r la
khoang cach tir tim bdo t6i diém tinh. Van toc
gi6 gradien dugc tinh theo mbi lién hé véi phan
bd cua ap xuét khi quyén nhu dudi day:

P(r)=P, — 1)

=V, (sino-cosB+cosa-sin 0) Voo | o
Y . . +c e
! V,(cosa - cosO—sina -sin0) v

273
1+%{1+(£J } ()
PIo T Iy
phan nay ta ¢ véan toc tong hop nhu sau:
3)
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2.4 M6 hinh tinh toan, dw bao song SWAN

M6 hinh SWAN
Nearshore) dugc phat trién tai Vién Thuy luc

(Simulating  Waves

Delft, Ha Lan [1] da va dang dugc stir dung rong
rdi tai nhiéu nudc trén thé gioi, trong do co6 Viét
Nam. M6 hinh SWAN cho phép tinh toan cac
dic trung song ving gan bo, trong cic hd va
ving ctra song tir cac diéu kién cua gio, didu kién
day va dong chay. Trong m6 hinh SWAN cac
song duoc mo ta bang pho mat do tac dong song
hai chiéu. Phuong trinh can bé‘mg phé mat do tac

0 0 0

—N+—CN+—CN+—CN+—-CN=—
ot 0x oy ’ 00 c

Trong d6: Thanh phan dau trong vé trai 1a
thay doi ctia phd mat do tac dong theo thoi gian.
Thanh phan th hai va thi ba 1a sy lan truyén ciia
phé mat do tac dong trong khong gian dia Iy (v6i
van toc truyén 1a Cx va Cy tuong ung trong
huéng x va y). Thanh phan tht tu biéu thi sy
thay d6i ctia tan s6 dudi anh huéng cta d6 sau va
dong chay (voi van toc truyén 1a Cs). Thanh
phan thtr nam biéu thi sy tac dong cta d6 sau va
dong chay dbi v6i hiéu tmg khiic xa. V& phai ctia
phuong trinh biéu thi cic ngudn ning luong séng
dugc cung cap va tiéu tan trong qua trinh truyén
song voi S 1a ham ngudn.

Qua trinh ning luong truyén tir gio cho song
trong m6 hinh SWAN dugc mo ta thong qua hai
co ché: co ché cong hudng [15] va co ché phan
hoi [13]. Gia tri ngudn nang lugng cia gio tuong
g vai hai co ché trén duoc biéu thi bang tong
clia qua trinh ting tuyén tinh va qua trinh ting
theo ham mii. Gi4 trj ham ngudn c6 dang:

S. (6,0) = A + BE(c, 0) (5)

Trong d6: A 13 hé s6 tang tuyén tinh, B 1a hé
$6 tang theo ham mi. H¢ s6 A va B phu thudc
vao tan s6 va bude song dong thoi phu thude vao
van toc va huéng cua gio.

TAP CHI KHI TUQNG THUY VAN

dong co ban dugc sir dung trong nhimng didu kién
phi tuyén cao. Trong mé hinh SWAN pho mat
d6 tac dong N( 6,0 ) duoc cha y hon boi vi, khi
c6 mat dong chay mat do tac dong dugc bao toan
trong khi phé mat do nang lugng thi khong. Cac
bién doc lap 1a tin sé & va hudng song 0 . Mat
do tac dong dugc tinh béng mat do nang lugng
chia cho tan s6.

Trong SWAN sur tién trién ciia phd song duoc
mo ta bang phuong trinh can bang tac dong phd
duoc viét trong h¢ toa do Pé Cac:

oo

Trong m6 hinh 1D, nudc dang do song tinh
bang cach tich phan phuong trinh can bang mo
men, d6 12 sy c4n bang giira tic dong song (gra-
dient tmg suat phat xa) va gradient ap suét thuy
tinh.

L (©)
ox

Trong do: d 1a d¢ sau nudc tong cong, n la
muc nudc dang so véi myc nudc trung binh.

2.5 M6 hinh SuWAT

SuWAT (Surge Wave and Tide) 1a mo6 hinh
tich hop thuy triéu, song bién va nudc dang trong
bao. M6 hinh dugc xay dung tai dai hoc Kyoto
Nhat Ban, bao gdm hai mé hinh thanh phan 1a:
md hinh thuy triéu va nudc dang dua trén hé
phuong trinh nuéc nong phi tuyén hai chidu c6
tinh dén nudc dang do tng suat birc xa song va
g suat bé mit do séng trong bdo va mo hinh
SWAN tinh toan song. Mé hinh cho phép thiét
1ap mot s6 16n cac mién tinh 16ng nhau thong qua
giao dién MPI (Message Passing Interface). H¢
phuong trinh nudc ndng phi tuyén hai chiéu mo
phong thiy triéu va nuée dang trong bio c6 xét
dén thanh phan tng suit birc xa gy ra boi song
duoc mo ta nhu sau:

S6 thang 3 - 2018



Trong d6 1 1a dao déng muyc nudc bé mat
(m); M, N 1a luu lugng trung binh theo dg sau
hudng x va y (m¥/s); f1a tham s6 Coriolis; P 1a ap
sudt khi quyén (hPa); g 1a gia tbc trong truong
(m/s?); d 1a do sau tong cong d= n+h (m); 1a
khuéch tan rdi theo phwong ngang; p. 1a mat do
nude (kg/m3); Fx, Fy 13 luc gdy boi tng sut birc
xa song (kg/ms?); 7 1a tmg sut day (kg/ms?);
n 1a hé sé nham Manning (m/s1/3); 7 1a ing
sudt bé mat (kg/ms?).

biéu kién bién phan xa dugc dugc st dung
cho bién cung, trong khi d6 bién 1ong dung diéu
kién phat xa. B9 6n dinh cua mé hinh duoc xac
dinh theo chi tiéu Courant (Courant stability cri-
terion) vé mdi quan hé giita budc thoi gian (At)
va khong gian (Ax, Ay).

3. Két qua va thao luin
3.1 Mo ta kich ban moé phong

Trong nghién ctru ndy, chiing t6i s& tién hanh
mé phong truong gid, ap, song bién va nudc
dang cho con bao dién hinh trong qua khtr d6 bo

(Mj AT e s —fb+F)+A{62M 4 M]

n M N
& &x oy

™, 2

x o\ d x o,

aﬂﬁ(ﬁ} E(N;Vl}gd@}m_id
a oy\d) ax\d) T oy Pu
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8X2 5},2 (7)

%+i(r§ -1, +Fy) +A{Z—§+%}

w

w

vao khu vyc Nghé An - Phu Yén, d6 la bao Ket-
sana nam 2009. Bio Ketsana co thé coi la con
bao co mirc tan pha 16n, gay thiét hai ca vé nguoi
va anh hudng nghiém trong dén doi song kinh té
xa hoi cac tinh khu vuc Trung B9.

Bao Ketsana: Sang ngay 23 thang 9 nam
2009, mot ving ap thap ¢ phia Pong mién Trung
cua Philippin da manh lén thanh ATND va manh
1én thanh béo trong ngay 26/9 va cé tén qudc té
la Ketsana. Pay la con bao thur 16 hoat dong trén
khu vyc Tdy Bic Thai Binh Duong trong nim
2009. Bio Ketsana di chuyén véi toc ¢ nhanh
va la con bio s6 9 trén Bién Pong. Bio Ketsana
c6 cuong do rat manh, bdo anh huong truc tiép
dén khu vuc céc tinh tir Nghé An dén Phu Yén.

Tham s bdo Ketsana va dit liéu vé tham sd
bao (best track) dugc lay tir website cia Co quan
khi tugng Nhat Ban (JMA). Trén hinh 2 la anh
chup v¢ tinh cua bao Ketsana. Quy dao bao Ket-
sana theo dit liéu best track duoc thé hién trén

hinh 3.

Hinh 2. Anh vé tinh cia con
bdo Ketsana luc 09 gio 00
ngay 27/9 [12]

TAP CHi KHI TUQNG THUY VAN
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TRUNG QUOC
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Hinh 3. Quy dao bdo Ketsana (nam 2009)

3.2 Két qui mé phong trwong gié va khi dp khi mo phong gid, ap bing mé hinh bdo ndi
chung thi co ban chi mé phong twong dbi sat gio,
4p O vung gan tim bdo, nhung khu viyc xa tdm
bao rat kho chinh xac.

Trudng ap va truong gio luc trong bao Ket-
sana mo phong bang mé hinh bio Fujita dugc
thé hién trong cac hinh 4a - 4b. Nhan thiy rang,

Surface Pressure (mb)

Time 200909900 Wind Fields (Kmvh)
— w— — —

— — - o

.
98" 100" 102" 104 108" 108" 110" 112" 114" 116" 118" 120" 122°

98" 100" 102" 104" 106" 108" 110" 112" 114" 116" 118" 120" 122°

Hinh 4. (a) M6 phong truong ap trong bdo Ketsana (00UTC, 29/09/2009),
(b) Mo phong truong gio trong bao Ketsana (00UTC, 29/09/2009)

TAP CHi KHI TUQNG THUY VAN
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Bang 1 dua ra so sanh giita két qua tinh toan
mé phong tdc do gid bang mo hinh bio Fujita
trong bao Ketsana tai mot s6 tram. Qua d6 cho
thay, vé co ban md hinh mé phong twong ddi sat

BAI BAO KHOA HQC

v6i thyc té. Tuy nhién, tai vi tri tim bdo dit lidu
phu hop hon so voi vi tri xa tam bdo. Tai khu
vuc tim bio, thudng cao hon so v6i két qua quan
trac.

Bdng 1. So sanh giita dir liéu mé phong toc dg gio trong bido Ketsana va quan trdc tai
tram Con C6 (Qudng Tri) va Ly Son (Qudng Ngdi)

Con Cé (Quang Tri) Ly Son (Quang Ngai)

Gio Quan tric  Tinh toin Gio Quan tric F{(::::

(Ha Noi) (m/s) (m/s) (Ha Nbi) (m/s) (mis)
2009092707 4 2 2009092707 9 7
2009092713 6 3 2009092713 9 7
2009092719 6 3 2009092719 9 8
2009092801 6 4 2009092801 13 11
2009092807 8 7 2009092807 15 13
2009092813 10 7 2009092813 21 20
2009092819 8 8 2009092819 23 21
2009092901 12 9 2009092901 25 26
2009092907 12 9 2009092907 27 30
2009092913 13 10 2009092913 5 12
2009092919 17 13 2009092919 10 8
2009093001 11 9 2009093001 6 7
2009093007 9 7 2009093007 8 5
2009093013 9 5 2009093013 8 6
2009093019 7 5 2009093019 7 4

Bén canh viéc thiét 1ap trudong gid, ap bang
mo hinh bao giai tich, nghién ctru cling dua ra
truong gio, ap theo phuong an to hop (dua trén
ddng hoa giita dir liéu md phong bang mé hinh
Fujita v6i dir lidu tai phan tich). Pong thoi cling
so sanh d tin cdy gitra dir liéu mo phong bang
mo hinh Fujita va phuong an t6 hop dé lwa chon
dir liéu 1am d4u vao cho cac md hinh mo phong
song va nuoc dang bao. Dudi day s€ dua ra mot
s6 két qua mo phong t6 hop va nhitng danh gia,
phan tich giita két qua mo phong bang mé hinh
Fujita, phuong an t6 hop véi sé liéu quan tric
thuc té tai mot sb tram do khi tuong thuy van.
Hinh 5a - 5f dudi day thé hién trudng gié, khi ap
trong bao Ketsana mo6 phong theo phuong an t6
hop. So sanh gitra két qua tinh toan mé phong

tde do gi6 manh nhét trong bao Ketsana tai mot
sb tram duoc thé hién trong bang 2.

Qua phan tich cho thay, khi m6 phong bang
moé hinh Fujita, két qua mé phong thudng cao
hon so véi quan tric, nhat 1a tai tim bao. Tai khu
vuc xa tim bao, két qua mé phong Fujita thuong
khong sat voi thuc té. Voi dit liéu mo phong to
hop, két qua md phong co xu hudng nho hon
thuc té nhung ddi v6i khu vuce xa tim bdo thi két
qua mo phong van kha tot va on dinh. Diéu dé
cho thay, khi sir dung dit liéu t6 hop s& tdi uu
hon chi sir dung két qua mé phong bang mé hinh
Fujita. Chinh vi thé, trudng gio, ap t6 hop duoc
st dung lam dau vao cho cac mé hinh tinh toan
mo phong soéng va nudc dang do bao.
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(2) (b ©

10m Wind and Pressure Mean Sca Level
i

(©

10m Wind and Pressure Mean Sca Level

Hinh 5. Truong gié trong bdo Ketsana mé phong theo phiwong dn té hop:
(a) 00Z, ngay 27/09/2009; (b) 00Z, ngay 28/09/2009, (c) 12Z, ngay 28/09/2009,
(d) 00Z, ngay 29/09/2009, (e) 12Z, ngay 29/09/2009, (f) 00Z, ngay 30/09/2009

Bdng 2. So sanh két qua mé phong toc dé gié manh nhat trong bdo Ketsana

C
g t B ®E &= & 8 3 = 3 &8

T Khu vae Quan tric Tinh toan mé phéng (m/s)

i (m/s) Fujita T6 hep
1 Hon Ngu (Nghé An) 16 13 14
2 Ky Anh (Ha Tinh) 14 12 12
3 Ddng H6i (Quang Binh) 14 13 13
4  Dbong Ha (Quang Tri) 13 12 12
5 Hué (Thira Thién Hué) 11 10 9
6  Son Tra (Pa Nang) 22 20 23
7  Tam Ky (Quang Nam) 16 17 14
8 Ly Son (Quang Ngai) 32 34 30
9  Quy Nhon (Binh Dinh) 13 9 10
10  Tuy Hoa (Pht Yén) 11 8 8
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3.3 M6 phong truwong song trong bdo

3.3.1. Thiét ké ludi long mé phong song trong
béo cho khu vuee bién Ngh¢ An - Phu Yén

Nhiam mé phoéng t6i wu nhét truong song
trong bao cho khu vyc nghién ctru, mé hinh
SWAN sir dung véi cdu trac 1uéi 1ong 02 16p.
Thong tin vé mién tinh va ludi tinh duoc thé hién
chi tiét dudi day:

- Ludi tinh Bién Dong: day 1a mién tinh 16n
nhat dugc xay dung voi do phan giai ngang 1a 4
phut (khoang 7.4 km x 7.4 km), bao phu tur vi d¢
01°-25%N, kinh d¢ 99°- 121°E.

- Ludi tinh khu vgc Nghé An - Phua Yén: luéi
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tinh duogc thiét 1ap dé moé phong séng cho khu
vuc nghién ctru véi d§ phan gidi ngang khoang
1,85 km. Hé théng ludi 16ng duge xay dung
riéng cho cac khu vuc nghién ciru nham c6 thé
chi tiét hoa su bién ddi phure tap cua dia hinh cia
khu vire ven bd nham tang d6 chinh xac cua tinh
toan. DU liéu dia hinh duoc léiy tr cac ngué)n:
GEBCO (General Bathymetry Chart of the
Ocean), BODC (British Ocean Data Center),
GEODAS, va s liéu dugce sb hoa tir ban dd dia
hinh day bién ti 1& 1/100.000 ctua Tong cuc Bién
va Hai ddo Viét Nam. Bang 3 mo ta thong tin chi
tiét vé cac ludi tinh cho mdé hinh SWAN md
phong song trong bdo cho khu vuc ven bién
Ngh¢ An - Phu Yén.

Bang 3. Thong tin luoi tinh cho mo hinh SWAN mé phong song trong bdo
cho khu vuee bién Nghé An - Phu Yén

Luwéi tinh Bién Pong

Luwéi tinh khu vure

01°N -25°Nva
99°N -121°N
7.4 km

Gié6i han

Do phan giai

12.5°N - 19.5°N va
105.0°E - 112.0°E
1.85 km

3.3.2. Két qud mé phong truong séng trong
bao

Nghién ctru d trién khai tinh toan mé phong
truong song con bao trong qua khir 1a bao Ket-
sana (nim 2009) v&i truong gié dau vao dugc
tinh theo phuong an t6 hop gitta mé hinh bio
giai tich va dir liéu tai phan tich. Két qua tinh

toan song lon nhét tai mot sé khu vuc bién tur
Nghé An - Pht Yén dugc thé hién trong bang 4.
Con bio Ketsana giy song 16n doc ven bién
Ngh¢ An - Phu Yén, dac biét 1a khu vuc g?m tam
bdo d6 bo. Bio Ketsana gy song 16n trén 7 m
tai khu vuc bdo do bo. O ngoai khoi, bio Ket-
sana gay song lén trén 5 m v&i pham vi khodng
gan 400 km.

Bang 4. Do cao song lon nhat tai mot s6 khu vuee thuc vung bién
Ngh¢ An - Phu Yén trong bdo Ketsana

TT Vung bién Do cao song (m)
1 Nghé An 2.6
2 Ha Tinh 22
3 Quang Binh 3.5
4 Quang Tri 4.0
5 Thira Thién Hué 4.8
6 Pa Ning 53
7 Quang Nam 6.1
8 Quang Ngai 7.2
9 Binh Dinh 3.2
10 Phu Yén 2.0
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Hinh 6 - 7 thé hién dao dong d6 cao song gy song 16n 1én dén 4 m.
trong bao tai mdt $6 vi tri trong bao Ketsana. Co
thé thay rang, thoi gian duy tri song 16n trén 2 m
tai khu vuc gan vi tri bdo d6 bo 1a kha dai, noi
kha xa vi tri bio d6 bo (khoang 350 km), cling

Trudng song cuc dai trén ving bién Nghé An
- Phu Yén trong bao Ketsana mo phdng theo mo
hinh SWAN duoc thé hién qua hinh 8.

10

P cao song tar Son Tra (biio Ketsana ) . e e eWave
2
Hinh 6. Dao dong cua do

e cao song trong bdo Ketsana
4 - ~— tai Son Tra

B cao (m)
*
¥

0
Théi gian 13Z283EF 06229 SEF 18Z292EF

10

Po cao song tar Con Co (biio Ketsana )
&

Hinh 7. Dao dong cua do
cao song trong bao Ketsana
4 tai Con Co

Pé cao (m)

0
Théi gian 132 285EP 06225 SEFP 182292EF

105E 106E 107TE 108E 109E 110E 11E HIE

195N 19.5N

18.08

THUA THIEN - HUE
16.0N

8
/ BiNH BINH
140N 6 140N
5
3
FH YEN §
2
125N 12.5N
105E 106E 107E 108E 109E 110E 111E 112E

Hinh 8. Truong séng cuc dai trén viing bién Nghé An - Phii Yén (bdo Ketsana)
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3.4 Két qui mé phéng nwéce ding bio

3.4.1. Xay dung lwdi long mé phong nudce
ddng bao cho khu vue bién Nghé An - Phii Yén

Mo hinh SUWAT véi cau triic ludi 16ng nhiéu
16p s& dam bao chi tiét hoa su bién d6i phirc tap
cta dia hinh cua khu vuc ven bd nham tang do
chinh xac cua tinh todn mé phong nudc dang
bdo. Pé md phong nude dang cho khu vuc ven
bién Nghé An - Phu Yén, nghién ctru sir dung
cAu trac ludi 16ng 02 16p. Mién tinh va ludi tinh
16ng 02 16p cho mo hinh SUWAT dugc thiét ké
tuong ty nhu dbi voi mo hinh SWAN. Theo cau
truc cia m6 hinh SUWAT, ludi tinh véi d6 phan
giai thap hon sé& str dung két qua tinh muc nuée
va dong chay tir ludi thd lam diéu kién bién long.
Tai cac bién cimg, diéu kién phan xa toan phan
duoc ap dung.

3.4.2. Két qua mé phong nuée ding do bdo

Nghién ctru trién khai tinh toan moé phong
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nuée dang do bdo theo 04 kich ban, cu thé nhu
sau:

Kich ban 1: Phuong an gi6 - ap: tinh nudc
dang chi tinh t¢1 anh huong cua truong gié va
khi ap; Kich ban 2: Phuong an két hop véi thuy
tridu: tinh nude dang bio co xét dén anh hudng
ctia thuy tridu; Kich ban 3: Phuong an két hop
v6i song bién: tinh nude dang bao ¢6 xét dén anh
hudng ciia song bién; Kich ban 4: Phuong an t6
hop: tinh nudc dang bdo co xét dén anh hudng
ctia t6 hop (gi6 - ap, thily tridu va song bién).

Hinh 9 Ia truong nude dang cuc dai trong bao
Ketsana theo 04 kich ban m6 phong. Nhan thiy
rang, khi xét toi anh hudng cua thiy tridu, nudc
dang cyc dai khong cé thay d6i nhidu. Tuy
nhién, khi xét &én anh hudng cua séng, do cao
nude dang cuc dai co thay doi dang ké, nhat 1a
khu vuc g?m vi tri bio db bo.
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Hinh 9. Truong nuée ding cuwc dai trong bdo Ketsana tai ven bién Nghé An - Phii Yén:
(a) phwong én gié - dp; (b) phuwong dn két hop véi thiyy triéu;
(c) phwong dn két hop véi song bién; (d) phieong dn t6 hop
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3.5 Két qud moé phéng ngdp lut ven bién do
nwoc diang bdo

3.5.1. Xay dung lwoi tinh cho mé hinh mo
phong ngap lut

Ngoai kha nang tinh toan nudc dang bao, mo
hinh SUWAT con c6 chitc naing mo phong ngép

lut ven bién do nude dang bio. Do tinh toan ngap
lut ven bién doi hoi nhiéu thoi gian tinh toan, cho
nén dé tiét kiém thoi gian van hanh mé hinh
chung thiét ké ludi 1dng 03 16p va mdi con bio
s& ¢ ludi tinh chi tiét (ludi tinh ¢ c6 do phan giai
0,925 km) (Hinh 10).

Bang 5. Thong tin luoi tinh ngdp lut do bdo Ketsana

Luwoi tinh khu vue (b) Luwéi tinh chi tiét (c)
Nghé An-Phu Yén Ketsana
12.5°N - 19.5°N va 15.5°N - 16.5'N va

Lu6i tinh Bién Déong (a)

01°N -25°N va

12)

Gidi h
forfan 99°N -121°N 105.0°E - 112.0°F 107.5°E - 108.5°E
Do phan giai 7.4km 1.85km 0.925km
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Hinh 11. M6 phong ngdp lut ven
bién do nuéc ding bdo Ketsana

150N
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Két qua mo phong ngap lut do nude dang bio
Ketsana dugc thé hién trén hinh 11. Con bio nay
gay ngap lut trén dién tich kha 16n khu vyc ven
bién noi bio d6 bd. Bio Ketsana gay ngap chu
yéu & khu vuc ven bién Quang Nam va mot s6
huyén ven bién tinh Quang Ngii nhu Lé Thuy,
Binh Chau, My Khé, Son Tinh va Tan My.

4. Két luin

Trong nghién ctru nay, nhém thyc hién da st
dung m6 hinh SUWAT md phong nude dang cho
khu vuc Nghé An - Phu Yén theo nhiéu kich ban
khac nhau (chi tinh nuéc dang thuan tay; tinh
dén nude dang co két hop voi thiy tridu va song
bién). Pdi véi song bién, da ap dung mé hinh
SWAN mo phong truong song trong bao. Ngoai
mod phong song va nudc dang bao, nghién ctru
da thyc hién mo phong ngap lut do nudc dang
bao. Con bao quéd khtr dugc lua chon dé mo
phong song, nude dang va ngap lut do nudc dang
la bao Ketsana (nam 2009). Hi¢n nay, hai mo
hinh SWAN va SuWAT dang dugc st dung
trong du bdo nghi¢p vu tai Trung tdm Du bao
KTTV quéc gia. Qua cac két qua tinh toan mo
phong chung toi dwa ra mot sé nhan dinh nhu
sau:

- Mb phong gio, ap: thiét 1ap truong gio, ap
theo cac tham s bdo 1a rat quan trong cho viée
md phdng céc truong song, nude dang va ngap
lut do nudc dang. Qua so sanh véi s6 lidu quan
tric cho thay, dir liéu gio - 4p tinh theo phuong
an t6 hop (déng héa gitta md phong biang mo
hinh bao Fujita va dir liéu tai phan tich) dam bao
do tin cay & muc cho phép. Nhu vay, viéc su
dung dir lidu gi6 - ap theo phuong an t6 hop lam
dau vao cho cac mod hinh mé phong céc truong
song, nudc dang va ngap lut do nudce dang sé tbi
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uu hon viée chi sir dung gio, ap tr mo hinh bao
giai tich hodc dir li¢u tai phan tich.

- Song trong bao: bao Ketsana la con bao
manh c6 kha nang gay song 16n trén 10 m noi
tam bio di qua & ving bién ngoai khoi cach bo
khoang trén 50 km. Tai viing ven bo khu vue gan
vi tri tim bdo d6 bo, bio Ketsana cling giy song
16n phé bién tir 3 - 5 m. Ngoai ra, thoi gian duy
tri song 16n trén 3 m trong bao Ketsana khu vuc
gan tim bio phd bién trén 48 gio, diéu d6 sé rat
kho khan cho cong tac tim kiém ctru hd, ctru nan
trén bién trong truong hop xuét hién su cb.

- Nudc dang do bio: nudc ding 16n nhat
trong trudng hop tinh theo phuwong an t6 hop (xét
dén ca anh huong cua séng bién va tuong tac véi
thily triéu) trong bio Ketsana tai ven bién Quang
Nam - Quang Ngii ¢ mirc xap xi 1,5 m. Nhu vy
trong truong hop gid dinh, khu vuc Ngh¢ An -
Phu Yén chiu tac dong cua con bao c6 cuong do
manh tuong ty nhu Ketsana, dd bo vao triéu
cuong, khi d6 nude dang bio két hop voi tridu
cuong s€ gay ngap lut nghiém trong tai khu vuc
ven bién noi bdo d6 bod (chwa can tinh dén co ca
mua 1{i). Diéu nay ciing gay kho khan 1én cho
viéc thoat 1l tir trong cac song tir ndi dia ra phia
bién.

- Ngap lut do nudc dang bao: mic do ngap
lut do nude dang bao Ketsana gay ra la kha lon.
Tuy nhién, do khong c6 dir liéu kiém tra nén kho
danh gia dugc chinh xac d6 dam bao cua két qua
mo phong ngép lut do nudc dang bao. Bén canh
d6, d¢ mo phong ngap lut dam bao do tin cay thi
dia hinh trén can phai c6 d6 phan giai rat cao
(khoang duéi 0,2 km) dé mé ta chi tiét sy bién
ddi cua dija hinh.

Loi cam on: Bai bdo hoan thanh trong khuén khé ludn vin thac st chuyén nganh Bién doi khi hiu,

. Khoa Céc khoa hoc lién nganh, Pai hoc Quéc gia Ha Néi: “Bdnh gid anh hwong cia meée bién ding

do bao dén khu viee ven bién tinh Qudang Nam trong boi canh bién doi khi hdu”. Bai bdo nay sir dung
56 liéu mé hinh tir mét s6 duw dn, dé tai BPKH.20/16-20, PTPL-C.35/15.
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Research on The Affected Simulation of Waves and Storm Surge In Coastal
Central Vietnam
Tran Hong Thai', Doan Quang Tri%, Dinh Viet Hoang’
'Viet Nam Meteorological and Hydrological
*Vietnam Journal of Hydrometeorology

Abstract: Research on the simulation of effects of waves and storm surge in coastal Central Viet
Nam including provinces ranging from Nghe An to Phu Yen. The research applied Fujita storm model
to construct wind-pressure field, applied SWAN model to simulate wave-field during the storm and
applied SuWAT to simulate storm surge and the inundation in Ketsana storm (2009) in the research
area. The results of the wind-pressure field simulation are similar to the genuine one which is nearby
the storm center, but they are different from the wind-pressure field which is far away from the storm
center. Ketsana storm caused enormous waves along the seashore from Nghe An to Phu Yen province,
especially in the area which is close to the center storm, the parameter of the storm reached 7 me-
ters. Besides, Ketsana storm the parameter of the storm caused by Ketsana reached 5 meters in a
400 km area. The results of storm surge are the biggest in case the parameter of the storm reached
1.5 meters. According to the results, the application of SWAN and SuWAT to simulate waves and
storm surge caused by Ketsana storm to clarify flooding capacity is essential and practical to risk
management.

Keyword: Ketsana storm, storm surge, Fujita, SWAN, SuWAT.
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BUOC PAU NGHIEN CUU MOI LIEN HE GIUA MUC
NUGC BIEN DANG DI THUONG TAI TUY HOA - PHU
YEN VOI HINH THE THOI TIET

Nguyén Ba Thiiy, Tran Quang Tién

Tém tit: Trong bai bdo nay, moi lién hé gita muc nweée bién dang di thieong trong mét sé dot
triéu cwong tai Tuy Hoa-Phii Yén véi cdc hinh thé thoi tiét (gié, khi dp) dwoc phan tich theo so liéu
quan trac mye nuede tai tram thiy van Phii Lam, sé liéu tai phan tich va mé phong tai phan tich
triweong gié va khi dp trong nhitng ngdy xudt hién muc nuwée bién dang cao di thiong. Trong dé
trwong gié va khi dp tai phan tich dwoc thu thap tir Co quan Khi twong han vira Chau Au (ECMWR).
MG phong tdi phén tich chi tiét triong gié, va khi dpdwoc thwe hién bang mé hinh di bao thoi tiét
quy mé khu viee (WRF) cho dot nude dang di thwong vao giita thang 12 nam 2016. Két qud cho thdy
mue nwede bién dang cao di thuwong trong cdc dot triéu cuwong tai Tuy Hoa-Phii Yén c6 moi lién hé
véi khéng khi lanh manh,kéo dai va lan sdu xuong phia Nam. Ngodi ra, trong thoi gian nay ton tai
mét xody thap ¢ ngodi khoi Nam Trung B6 va Nam Bé va ¢6 xu huwdng dich chuyén chdm vao ven
bo Nam Trung Bo. Két qua ciia nghién ciru nay rdt c6 y nghia trong cong tac gidm sdt va canh béo
muee nweGe bién dang di thuong tai khu viee. Ngodi ra, ciing goi mé hiedng nghién ciru muwe nude bién

ddng di thwong bang mé hinh sé tri.

Tir khéa: Triéu cuwong, muwc nede di thuong, hinh thé thoi tiét, Tuy Hoa.

Ban Bién tép nhan bai: 12/01/2018 Ngay phan bién xong: 15/02/2018

1. Mé dau

Thuat ngir muc nude bién dang di thuong
trong bai bdo nay dugc hiéu 12 hién tugng muc
nude bién ding cao trén nén thuy triéu nhung
khong phai do bio hay ap thap nhiét déi. Theo
cac nghién ctru cta nude ngoai, phan 16n nguyén
nhan gay muc nudc dang di thuong ¢ vung ven
b, clra song va cang bién 1a do sy cong hudng
clia cac song dai tir ngoai khoi truyén vao. Céc
song c6 chu ky dai nay dugc sinh ra ch yéu boi
mot s6 nguyén nhan nhu: cac qué trinh nhidu
dong khi ap (chénh léch ap suét khi quyén trong
khong gian hep, su dich chuyén cia cac front
lanh), song than, cac hoat dong dia chan dia
phuong, cac song ndi va dong chay siét. Ngoai ra
nudc dang cao trong cac dot gié mua manh, kéo

"Trung tam Du bdo khi twong thiiy van quéc gia
Email: thuybanguyen@gmail. com

Ngay dang bai: 25/03/2018

dai va thoi theo hudng 6n dinh ciing gdy nén hién
tuong myuc nudc bién dang di thuong [3,4,5].
Theo nhiéu két qua nghién ctru cua cac chuyén
gia nudc ngoai thi qua trinh nhiéu dong khi ap
1a nguyén nhan phd bién gay muc nudc dang di
thuong tai vung ven bo, cua song, trong cang
bién va thuong xay ra trong mot s6 thang nhat
dinh trong nam tuy theo ting khu vuc [6]. Tuy
nhién, viéc xac dinh chinh xéac thoi diém x4y ra
van con gip nhiéu kho khin. Trong mot sb
truong hop, mic do gay thiét hai cia muc nudc
dang di thuong giy béi nguyén nhan sy nhiéu
dong khi ap khong kém so véi tac dong cua song
than nén cc chuyén gia nudc ngoai thuong goi
hién tuong nay la “Meteorological Tsunamis”
hodc song “Seiche” [3,4,6]. Tai mot 6 nude nhu
Nhat Ban, My, Ha Lan, Tay Ban Nha..., myc
nude bién dang di thuong di xuat hién tai nhidu
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ving ven bd, cang bién va ctra song, gdy nén
nhiéu tham hoa va duoc gén véi cac tén goi khac
nhau cho tung dia phuong [5, 6]. Tai Viét nam,
vao cac thang cudi va diu nam tai mot sé khu
vyc & mién Trung nhu Tuy Hoa - Pha Yén xuat
hién muyc nudc bién dang cao bat thuong (dan
gian hay goi 1a triéu cuong). Ngoai thiy tridu thi
trong cac dao dong nudc 16n rat co thé c6 dong
g6p dang ké ciia myuc nudc bién dang do tac
nhan khi tuong (nhiéu dong khi ap hoidc gio
mua), ddy 1a 1y do gidi thich khong phai tat ca
nhitng ngay c6 thuy triéu cao thi muc nuée lai
cao bat thuong ma chi vai ngay trong sé d6. Khi
muc nudc dang di thudng xuat hién tring véi
thoi diém tridu thién van cao, két hop voi song
16n s& tré nén rat nguy hiém nhu gy ngap lut,
x61 16 vung bo va anh huong t6i cac hoat dong
ctia tu bé do nhiing tac dong khong nhimng theo
phuong thing dimg (muc nudc bién ding cao)
ma con theo phuong ngang (hé thong dong chay)
cling rat manh [6]. Gan day, nghién ctu cua
nhom tac gia Tran Hong Thai va NNK da khang
dinh hién tugng muc nudc bién dang cao di
thuong tai Tuy Hoa-Pha Yén 1a c6 that va do 1on
cua myc nudc dang cao di thuong ghi nhan tai
tram quan trac c6 thé dao dong tir 0,5-1,0 m [2].
Chinh vi vay, nghién ctru x4c dinh nguyén nhan
gdy muc nude bién dang di thuong qua dé dé
Xuét xay dung hé théng giam sat, canh bao va du
béo rit c6 ¥ nghia trong khoa hoc va thuc tién.

Trong nghién ciru ndy, mbi lién hé gitta muc
nude bién dang cao di thuong tai ven bién Tuy
Hoa - Pht Yén véi cac hinh thé thoi tiét dugc
phan tich theo sb liéu quan tréc, s6 liéu tai phan
tich va mo phong sd tri. Két qua ctia nghién ciru
s& dé xuit phuong 4n giam sat va canh bao muc
nuéc bién dang di thuong va goi mo hudng
nghién ctru vé md hinh s tri.

2.S6 liéu va phwong phap nghién ciru

Dé nghién ctru mbi lién hé gitra muc nudc
bién dang cao di thuong tai Tuy Hoa-Phu Yén
v6i cac hinh thé khi tuong, s6 lidu quan tric muc

TAP CHi KHi TUQNG THUY VAN

nudce tai tram hai van Phit LAm ndm cach cua
bién khoang 2 km dugc thu thap dé tach dao
dong thuy triéu xac dinh d6 16n nuwéc dang. Day
1a tram quan tric myuc nudc duy nhét trong khu
vue. Vi la tram quan tric thily van nam gan ctra
bién nén dao dong muc nudc it nhiéu b chi phdi
boi thay tridu, nudc dang ngoai bién va Ii trén
song. Do vay, trong nghién ctu nay s€ chon
nhitng dot myc nude bién dang di thuong khong
trung vaéi thoi gian ¢o i trén song. Ngoai ra, dot
muc nudc bién dang cao di thuong vao ngay 13
va 16 thang 12 nam 2016 ma tram nghiém triéu
dit tai cira bién Pa Rang quan tric duoc ciing
dugc dua vao phan tich [2]. Bé xac dinh d6 16n
nudc bién ding cao dang di thuong, phuong
phap binh phuong tbi thiéu [1] dugc st dung dé
phan tich diéu hoa, du tinh thuy triéu va sau do
loai thity tridu tir myc nude quan tric. Nghién
clru ctia nhom tac gia Tran Hong Thai va NNK
da chi ra rang, ngay ca lii 16n trong song tai Tuy
Hoa ciing khong gdy nudc dang 16n tai cira bién,
nhung khi nudc dang cao ngoai cira bién thi tai
tram thily van Phii LAm ciing ghi nhan nudc bién
lan truyén vao.

S liu tai phan tich trudng gid va khi ap cua
Co quan Khi tugng han vira Chau Au [9] duoc
thu thap dé phan tich cac hinh thé thoi tiét trong
nhimng ngay c6 hién twong muc nudc bién dang
cao di thuong tai khu vuc. Ngoai ra, moé phong
tai phan tich trudong gi6 va khi ap chi tiét duoc
thuc hién béng mé hinh WRF cho dot triéu
cuong vao gitra thang 12 nam 2016.

3. Twong quan giira muc nwéc dang di
thwong véi cac hinh thé khi twong

Dé danh phan tich mdi twong quan giira hién
tuong muyc nudc bién dang cao di thuong tai Tuy
Hoa-Phu Yén, 03 dot muc nudc bién dang cao
di thudng tai Tuy Hoa ma cac phuong tién truyén
thong, chinh quyén dia phuong di dua tin va s6
liéu quan tric muc nudc tai tram thuy van Phu
Lam va tram nghiém triéu da ghi nhan duogc lya
chon. Véi 2 dot tridu cudng vao thang 12 nam
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2011 va thang 2 nam 2012, truong gi6 va khi ap
tai phan tich trong khu vuc cia Co quan Khi
twong han vira Chau Au dugc thu thap trong
khoang thoi gian trudce va sau khi xuat hién myc
nude bién dang cao di thuong véi budc thoi gian
6 gio. Vi dot muc nude dang di thuong trong
thang 12 nam 2016, két qua mo phong tai phan
tich truong gi6 va khi ap véi do phan giai khong
gian 3km va trich xuét két qua 15 phtt dé phan
tich chi tiét.

a) Pot nuoc dang di thwong thang 12 nam
2011

Trén hinh 1 13 bién thién muc nuée quan tric,
thuy triéu dy tinh va nudc dang (sau khi da loai
b6 thuy triéu tir myc nude tong cong) trong dot
triéu cudng nay. Két qua phan tich cho thay nudc
dang cao bat thuong 16n hon 50 cm bat dau tir
ngay 21 gio ngay 9 thang 12 va kéo dai tdi 2 gio
ngay 12 thang 12 nam 2016. Nudc dang 16n nhat
1én t61 104cm vao 2 gio ngay 10 thang 12, khong
phai xuét hién vao thoi gian cua dinh triéu. Nudc
dang dién ra trong khoang 2,5 ngay dai hon so
v6i thoi gian ton tai ctia nudc dang trong cac con
bao.

Céc ban do tai phan tich truong gié va khi ap
tir 7-13 thang 12 nam 2011 cho thay bat dau tir
ngay 7/12/2011 mét dot khong khi lanh tir phia
béc bat dau di chuyén xudng phia nam va anh

10m Wind

Analysis
Gﬂr cm: zm 1
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huong toi khu vuc phia bic Viét Nam. Khbi
khong khi lanh tiép tuc duoc ting cudng bo sung
trong ngay 8/12 va don sau xudng miénTrung
vaNam B0 tir ngay 9/12. Pong thoi cling trong
ngay 9/12 hinh thanh mot ving ap thip & ngoai
khoi khu vyc bién Nam Trung B (Hinh 2a) va
di chuyén chim vao ven bd Nam Trung Bo
(Hinh 2b). Do vay, trong thoi ky nay khu vue ven
bién Tuy Hoa — Phii Yén chiu anh hudng cua hai
hinh thé thoi tiét nguy hiém 1a gié mua dong béc
manh v&i cudng d6 cip 6-7 va ving ap thap
ngoai khoi. Hinh thé khi tuong nay cé thé 1a
nguyén nhan gay muc nudc dang di thuong tai
Phu Yén.

140 4 —CEnwhe

- = Thilyrida

= Nuwrom ding

J’EDll 0:00

-40 Thén gian (gid)

Hinh 1. Bién thién myc nuwéc quan trdc, thity
triéu va nude dang tai tram thiyy van Phit Lam
trong dot triéu cwong 7-14/12/2011 tai
Tuy Hoa - Phu Yén

10m Wind
v

Analysis
07w - 137272011
ERA-INTERIM

Hinh 2. Truong gio va khi ap luc 07h ngay 09/12/2011 (a) va 07h ngay 13/12/2011 (b)
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b) Pot nudc dang di thuwong thang 2 nam
2012

Trong dot triéu cuong nay, myc nudc 1én cao
nhét tai Tram thuy van Phi Lam 1a 93 cm vao 20
gio ngay 19 thang 2 nam 2012. B 16n nudc
dang thap hon so véi dot tridu cuong thang
12/2011, cao nhét 1 36 cm, nhung thoi gian ton
tai nudc dang hon 30 cm kéo dai trén 2 ngay (tir
18 - 20/2/2012) (Hinh 3). Méac du do 16n nudce
dang va myc nudc tong cong khong 16n, tuy
nhién dot triéu cudng nay giy nhiéu thiét hai da
dugc bao dién tir Nhan Dan mé ta la c6 nhiéu
nha dan bi song cao tdi 3 m danh sap, hon 200 m
duong bi song khoét sau [7].

Thong qua ban db tai phan tich truong gié va
khi ap tir ngay 17 — 24 thang 2 nam 2012 c6 thé
thay rang, hinh thé thoi tiét thoi ky nay kha
twrong dong vai thoi ky xuat hién dot tridu cuong
thang 12 nam 2011, d¢6 1a sy anh hudng ctia mot
dot khong khi lanh manh tr phia Béc don siu
xudng phia Nam két hop v6i mot vung ap thip

hinh thanh trén khu viee Nam Bién Dong sau d6
di chuyén vao khu vyc ven bd Nam Trung B9 tré
vao dén Nam Bo. Mic du cling c6 thoi diém
truong gié mua Pong Béic do khong khi lanh gay
ra dat cp 6, cap 7 nhung thoi gian khong kéo
dai, thém vao d6 ving ap thap khi di chuyén vao
phia dit lién ciing bi suy yéu nhanh do khéng.

120 -

100 -

Thixi gian (gid)

Hinh 3. Bién thién miyrc nuéc quan trdc, thity
triéu va nude dang tai tram thiyy van Phit Lam
trong dot triéu cwong 17-23/12/2012 tai
Tuy Hoa - Phu Yén
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¢) Dot nwoc dang di thuong thang 12 nam
2016

Trong dot triéu cudng nay, tram nghiém tridu
do dé tai nghién ctru khoa hoc cip Nha nudc
"Nghién ciru nguyén nhan va xay dung quy trinh
cong nghé canh bdo, dy bdo hién twong muyc
nudc bién ding di thwong tai mién Trung va
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(b)
Hinh 4. Ban do treong gié vakhi dp lic 07h ngay 17/02/2012 (a) va 07h ngay 20/02/2012 (b)

Nam B¢ Viét Nam" da tién hanh quan tric muc
nude bo sung tai cira Pa Rang [2] voi muc dich
ghi nhan dugc muc nudc dang di thuong trong
cac thang cubi nam 2016 va dau nam 2017. Vi tri
dugc lya chon nam ngay sat cua bién nén hau
nhu khong bi anh huong cua 1 trén song thudc
Tuy Hoa. Trong khoang thdi gian quan tric da
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ghi nhan 2 myc nudc dang di thuong xuat hién
tai khu vyc. Ca 2 dot nudc dang cao nay déu
dugc nhiéu to bao phan anh, thi du bao dién tu
Phu Yén va VOV [8]. Tai thoi diém dinh triéu
cudng cao nhét vao dém ngay 13 va dém ngay
16 thang 12, trén cac song & Phu Yén xuat hién
I va tram thuy van Phti Lam cling nghi nhén 2
dinh nudc 16n trung voi thoi diém muc nudce tai
tram nghiém tridu dang cao nhat (Hinh 5). Két
qua phéan tich myc nudc trén Hinh 5b cho théy,
nude dang di thuong 16n nhat vao dém ngay 13
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Hinh 5. Bién thién muc nuée quan trdc tai
tram nghiém triéu va tram thity van Phii Lam
thang 12/2016

Két qua md phong truong gié va khi ap do
phéan giai khong gian 3km biang mé hinh WRF
cho thdy, trong dot nuéc bién dang cao di thuong
nay, gidng nhu 2 dot tridu cudng di phan tich &
trén, hinh thé khi tuong bi chi phdi boi gié mua
Pong Béic manh, 1an sdu xudng phia Nam va sy
ton tai ctia ving ap thap o ngoai khoi Nam Trung
B6 va Nam B¢ c6 hudng di chuyén vao ven bo
khu virc Nam Trung Bo. Theo két qua mo phong
truong gié va khi ap, c6 thé dua ra nhan dinh vé
moi lién hé gitra 2 dot muc nudc bién dang cao
tai Tuy Hoa - Phu Yén trong 2 dot tridu cuong
nay nhu sau:Pgt nudc dang cao di thuong vao
dém ngay 13 thang 12 nam 2016 c6 thé do tac
dong cua khdi khi ap thp tir ngoai khoi di
chuyén vao bd nhu trén hinh 7a va 7b, thoi diém
1gio ngay 11/12/2016 (Hinh 7a) va 22 gio ngay

BAI BAO KHOA HQC

va 16 thang 12 12 59 cm va 61 cm. Két qua cua
dot khao sat muc nudc dang di thuong nay da
duogc phan tich ky ludng ciia nhom tac gia Tran
Hong Thai va NNK [2]. Theo d6, nudc dang di
thuong chi xuat hién cuc b tai ven bién Tuy Hoa
- Pht Yén, s liéu quan tric myuc nude tai tram
hai van Quy Nhon (cach Tuy Hoa khoang 100
km vé& phia bic) va Nha Trang (cach Tuy Hoa
khoang 80 km vé phia nam) di khong ghi nhan
muc nudc dang di thuong.

12601 &000 TS0 1 1E00S 000
a L

T2 1200S 000

Thiri gian { gits)

Hinh 6. Bién thién myc nwéc quan trdc, thity
triéu va nude dang tai tram quan trdc muc
niede bo sung Tuy Hoa thang 12/2016
12/12/2016 (Hinh 7b). Trong khi do6 trudc khi
xuét hién dot nudce bién dang cao di thudng vao
dém ngay 16 thang 12 nim 2016, ving ap thap
d3 tan do khong khi lanh manh va 1an sau xuéng
phia Nam. Trén hinh 7¢ va 7d c6 thé thay rﬁng,
trong ngay va 16 thang 12, truong gié hudng
bong Bic va léch Dong théi lién tuc vao khu vuc
ven bién Pht Yén vé6i van toc 1én t6i 17 m/s (cap
7). Gi6 ¢6 cuong do manh, hudng 6n dinh va
thoi gian kéo dai co thé 1a nguyén nhan gy nén
muyc nudc bién dang cao di thuong trong dot
tridu cuong nay. SO liéu quan tric gio va khi ap
tai Cira Da Rang trén Hinh 8 ciing ghi nhan trong
dot nudc dang lom vao dém 13 thang 12 khi ap
va van toc 2106 tai Phu Yén giam, trong khi d6 tai
dot nudc dang 16n vao dém ngay 16 thang 12 ca

khi 4p va vén tbc gi6 déu ting.
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Hinh 7. Truong gié va khi dp trong dot triéu cwong vao giita thang 12 nam 2016
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Hinh 8. Bién thién mde ding di thieong véi van toc gié (a) va khi ap (b)

Budc dau phén tich truong gio va khi ép trong
cac dot nude bién dang cao di thudng trong cac
dot triéu cudng tai tai Tuy Hoa - Pht Yén c6 thé
thy rang hién twong muc nudc bién dang cao tai
day co mbi lién hé véi cac dot khong khi lanh
manh va lan dan xudng phia Nam, dong thoi
cling trong thoi gian nay c6 sy hinh thanh cua
mot vung khi ap thap tai ngoai khoi Nam Trung
B6 va Nam Bo ¢6 huéng di chuyén vao ven bo
Nam Trung Bo. Tuy nhién, dé c6 co sé khoa hoc
chit ch& xac dinh mdi lién hé nay, can thiét phai
sit dung md hinh sé tri hai duong mé phong
nudc dang trong cac dot nudc dang di thuong
nay dudi tac dong cua gidé va khi ap. Bén canh
do, dia hinh dac trung cta khu vuc rat c6 thé anh
hudng té1 do 16n nude dang. Day la ndi dung
nghién ctrurit quan trong va s& dugc dé cap trong
bai bao téi.

4. Két luin

Trong nghién ciru ndy, mdi lién hé gitra muc
nudc bién dang di thuong tai Tuy Hoa - Pha Yén
v6i hinh thé thoi tiét dugc phén tich trén co so s6
li¢u quan tric muc nudc tai tram thuy van Phu
Lam va tram nghiém triéu tai ctra bién Da Réng
va truong gio, khi ap tai phan tich trong thoi gian
nay. Trong d6, tram nghiém triéu dugc thiét 1ap

tir thang 11 nam 2016 dén thang 1 nim 2017
nham ghi lai hién tuong nudc bién dang di
thudng ngay tai ctra bién. Truong gi6 va khi ap
trong dot triéu cudng thang 12 nam 2016 duoc
mo phong tai phan tich chi tiét bang mé hinh
WREF.Truong gié va khi ap trong 2 dot triéu
cuong con duge thu thap tir ECMWR. Két qua
bude dau cho thdy muc nudc bién ding cao bat
thudng trong cac dot triéu cuong tai Tuy Hoa -
Phii Yén c6 mdi lién hé voi khong khi lanh
manh, kéo dai va lan sau xudng phia Nam. Ngoai
ra, trong thoi gian nay ton tai mot xody thap &
ngoai khoi Nam Trung B va Nam B¢ va co xu
hudng dich chuyén vao ven bd Nam Trung Bo.
Két qua nghién ciru ¢ trén rat co y nghia cho
cong tac giam sat, canh bao hién twong muc
nuédc bién dang di thuong tai khu vuc. Tuy
nhién, dé co co sé khoa hoc chit chd hon xéc
dinh mdi lién hé nay, can thiét phai tién hanh mo
phong nudc dang di thudng tai khu vuc bang mo
hinh s6 tri hai dwong dudi tac dong cua cac hinh
thé thoi tiét nay. Ngoai ra, anh hudng cia dia
hinh khu vuc ciing can duge nghién ctu ky
ludng. Pay sé& 1a ndi dung nghién ctru rat quan
trong va s& dugc dé cap trong cac bai bao téi.

Loi cam on: Nghién ciru nay duwoc tdi tro béi Bé khoa hoc va cong nghé trong dé tai "Nghién

cieu nguyén nhdn va xdy dung quy trinh cong nghé canh bdo, dw bdo hién twong muwc nwée bién
ddng di thuwong tai mién Trung va Nam B¢ Viét Nam", ma s6 PTTPL-CN.35/15. Tap thé cdc tdc gia

xin chan thanh cam on.
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INITIAL STEP STUDY THE RELATIONSHIP BETWEEN THE
ABNORMAL SURGE WITH WEATHER SITUATIONIN
TUY HOA - PHU YEN
Nguyen Ba Thuy, Tran Quang Tien
National Hydrometeorolocical Forecasting Center

Abstract: In this study, the relationship between the abnormal surge at Tuy Hoa-Phu Yen with
weather situation (wind and pressure filed)was analyzed based on the observation data at Phu Lam-
station, an esuary hydrological station located about 2 km from the Tuy Hoa coast line, a temporacy
tide station at Da Rang and the re-analyze wind and pressure data from ECMWR.In which the wind
and pressure fieldsduring the spring tide phase on December 2016 was re-analyze simulation in de-
tail by WRF model. The results show that the absnormal surge was related with strong Northesat
monsoon with long duration and came deep to the south andcombined a low-pressure area at the off-
shore tendence slowly moving to the shore. This result is usefuld for monitoring, warning this phe-
nomenal in this area, and open the idea study this phenomenon by numerical simulation.

Keywords: Abnormal surge, Spring tide, weather situation Tuy Hoa.
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XAY DUNG MO HINH MO PHONG LU VA TiNH TOAN
TOI UU XA LU CHO HE THONG HO CHUA O VUNG
SONG KHONG ANH HUONG TRIEU

Nguyén Xuén Tién', Lé Hiru Hudn!, Phan Thi Toan', Nguyén Vin Linh?

Tém tit: Ngdy cang cé nhiéu ho chira dwoc xdy dung va dwea vao van hanh trén cdc leu viee séng
6 khu vuee Bic Trung Bd, yéu cau cdp thiét dat ra can phdi xdy dung céng cu tinh todn téi wu qud
trinh xa lii cho hé thong hé chira dam bao an toanva cdt giam lii cho ha du. Trén co sé phwong phdp
dwong lii don vi dang tam gidc, phwong phdp dién todn Muskingum va thudt todn t6i wu, mét mé hinh
mé phong lii dd xdy dung bang ngén ngit ldp trinh Delphi nham dép g cdc yéu cau trén va ddt
tén la thiry lie.Nhém nghién cieu di chon luu viee séng Ca dé tinh todn thir nghiém mé hinh thity luc
mé phong lii hé thong séng, xdc dinh b thong sé ciia mé hinh, tinh todn t6i wu xd i ciia hé thong
gom 03 hé chira (Ban V&, Ban Mong va Thac Mudi) véi 03 diém khong ché trén hé thong song
(Nghia Khdnh, Dira va Yén Thuong). Két qua thir nghiém cho thdy mé hinh thity luc da tinh todn tot
qud trinh i va xa lil tai cdc diém nghién ciru. Pdy la mdt cong cu hitu ich trong viéc ra quyét dinh

van hanh hé thong ho chira trén cdc luu viee song & viing khong anh huong thiy triéu.

Tir khoa: Toi wu xa i, song Ca.

Ban Bién tap nhan bai: 05/01/2018 Ngay phan bién xong: 12/2/2018 Ngay dang bai 25/03/2018

1. it van dé

Vén hanh t6i vu hd chira dd duoc nghién ctru
nhiéu & ngoai nudc va trong nude. Mot s cong
trinh nghién ciru duoc liét ké sau: Tran Hong
Thai (2004) da nghién ctru phuong phap sé hoa
dé mo phong, ude lugng thong sd va diéu khién
t6i wu hé théng song Hong [4]; Long va cs
(2007) da nghién ctru két hgp mo hinh mé phong
va mo hinh t6i wu dé van hanh ho Hoa Binh giai
quyét xung dot chinh gitra phong 1 va phat dién
& giai doan cudi mua lii va dau mua kiét. Tac gia
da sir dung phan mém MIKE 11 dé mo phong hé
thong song va ho chira két hop vai cac thuat toan
t6i wu SCE (Shuffled complex evolution) dé tim
ra quy dao ti wu (pareto) khi xem xét ca hai wu
tién gitta phong 1l va phat dién [3]; Wei va Hsu
(2009) nghién ctru ap dung van hanh téi wu voi
cac quy tic nhanh cay (treebased rules) cho hé

'Pai Khi twong Thity vin khu vwee Bac Trung Bé
’Khoa Thuy van va Tai nguyén nudc - Pai hoc
Thuy loi

Email: tien1967@gmail.com

thdng ho chira da muc tiéu phong 1 v6i thoi gian
thuc bang viéc tich hop vao hé théng mé hinh
du bao thuy van. Phuong phap nay da dugc ap
dung cho hé théng ho chira trén song Tanshui &
Dai loan [7]; Lé Xuan Cau (2014), nghién ctiru
biéu d6 diéu phdi tdi uvu da myc tiéu hé thong
lién hd chira trén co s¢ tng dung mo hinh lién
hd chira va thuat toan gen - Ap dung cho hé
thdng ho chira trén séng Ca [2]. Cac nghién ciru
da dua ra cac co so khoa hoc trong viéc van hanh
t6i wu hd chtra, mic du vay chua c6 mot cong cu
thuan tién, dé str dung cho cong tac du béo tac
nghiép hing ngay. Tac gia di xdy dung mot mo
hinh mé phong 1 bang ngdn ngit 1ap trinh Del-
phi (tén goi 1a TL) dé giai quyét cac ndi dung
chinh sau: tinh toan dong chay tir mua duwa trén
phuong phap duong li don vi dang tam giéc;
tinh toan dién toan lii trong song theo phuong
phap Muskingum; tinh toan diéu tiét 1t ho chira;
tinh toan tdi wu bo thong sd ciia mo hinh, tinh
toan téi vu luu lugng xa tai cac hd chua theo
phuong phéap d6 doc (Gradient). Tac gia di tinh

TAP CHi KHI TUQNG THUY VAN
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toan thir nghiém cho luu vuc song Ca tai Yén
Thugng, gdm hé thong 03 ho chira (Ban V&, Ban
Moéng va Thac Mudi) voi 03 diém khdng ché

trén hé thong song (Nghia Khanh, Dira va Yén
Thuong) va cho két qua kha tét.

Murimg Wibry Q

Thurgrrg rggudn Bdn v
&1.\1 e Bhn v
v

Nghia Ehsnh

@ 90.;. Chil
‘ #ad ¢ hara Db MAlrg
Ghicho
' MUt b chura
O Mt rdp Q ey tidp
- ® Dopn sdng
° . NRBp hru bt gidre

L~ NGt hbp b

Hinh 1. Minh hoa so do tinh toén mé hinh TL

2. Co s6 khoa hoc xAy dwng mé hinh TL

Bai toan dit ra cho hé thong gdm nhiéu song,
sudi va ho chua 14 didu hanh qua trinh xa 1ii tai
céc ho chtra nhu thé ndo dé dam bao an toan cho
cac hd chtra va cit 1 tbi da cho ha luu. Piém
khdng ché diéu khién 1a mot s6 tram thily van &
ha luu.

Mo hinh TL dugc xay dung dya trén phuong
phap duong 1t don vi dang tam giac dé tinh toan
dong chay tir muava phuong phap dién toan
MUSKINGUM dé dién toan dong chay lii trong
song [6].

Hé théng ho chira: Phuong trinh cin bang
nude tai mdi hd chira ¢6 dang:

AW = Q(t) — u(t) (1

Trong d6 AW 14 lugng trit tai ho chira; Q(t) 1a
luu lwong nude dén ho; u(t) 1a luu luong ra khoi
ho chira (dé phat dién, xa 1ii qua cac cilra x4).

Ham diéu khién: Goi 0i 1a d6 md cua tude bin
thir 1 hodc ctra xa thur 1; u; 1a luu lugng xa 16m
nhat tai tudc bin thtr i hodc ctra x4 thir i. Khi d6
tong luwu lwong xa tai moi hd chira duoc viét nhu
sau:

u(t) =Y. 6,0y, @

iel,
Trong d6 Im 1a chi s6 tudc bin hodc cura xa.
Ham diéu khién c6 rang budc sau: 0<=u(t)<=umax

TAP CHI KHI TUQNG THUY VAN

trong d6 Umax 12 tong luu luong xa 1on nhét tai
mdi ho chira. Tri $6 umax phu thudc vao luu lugng
phat dién ti da, myc nudc hd, quy mé cong trinh
Xa.

Ham muc tiéu: Muc tiéu t6i vu théa méan cac
diéu kién sau:

- Gia tri myc nudce trung binh tai cac diém
khdng ché nhé nhat:

. ] " otf '
M;=MinZ -, ( I, H(x(D)) dt)
- Muc nude 16n nhét tai cac diém khong ché

dat gia tri nho nhét:
M= Min e, Max H(x(t))

3)

“4)

- Muc nudc tai cac ho chira tai cudi thoi doan
t=tr dat gid tri min:

Ms=Min XL, Z,s (%)

- Hoat dong tai cac hd chira nho nhit:

M=Min T, [ (u®) — @(©))dt

Ham muc tiéu duoc viét thanh:

MT = auMi+o2MatosMstosMa

Trong do al, a2, a3, 04 1a cac trong $0.

Qua trinh xa 1ii tai cac hd chira duge tinh toan
theo phuong phap d6 doc [1].
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3. Ap dung thir nghiém cho hé théng
song Ca

3.1. Hé thong séng Cd

Luu vuc hé théng song Ca tinh dén tram thuy
van Yén Thuong co dién tich khong ché la
23.000 km?. Song Ca phat nguyén tir tinh Xiéng
Khoang thudc nudc Cong hoa dan chu nhan dan
Lao, vi tri nguén song Ca 103°1520" kinh d6
DPoéng va 20°10'30" vi d6 Béc. Song chay theo
huéng chu yéu Tay bac - Pong nam qua tinh
Nghé An rdi d6 ra bién Pong tai Ctra Hoi. So dd
tinh toan cua hé théng dugc trinh bay tai hinh 1.
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Hinh 2. Ban d6 mang luéi tram séng Ca

Bang 1. Dién tich khéng ché tai mét s6 nit tinh todn

TT Nt Song F (km?)
1 Cira Rao Ca 12.800
2 Dia - 20.800
3 Yeén Thuong - 23.000
4  Muong Xén Nam Mo 2.620
5  HO chita Ban V& Nam Non 8.760
6  Quy Chau Hiéu 2.100
7 HO chira Ban Mong - 2.785
8 Nghia Khanh - 4.200
9  HOchta Thac Mudi  Giing 813

3.2 Tinh todn do im thong soé va kiém dinh mé hinh

a) Danh sach cac tram KTTV dwa vao tinh toan dwoc lgp tai bang 2.

Bang 2. Danh sach cac tram KTTV dwa vao tinh toan

Cic yéu
STT  Tén tram Pia danh Song Vidé Kinhdd t6 quan
tric
I Tram Khi Tugng:
1 Twong TT Hoa Binh, Tuong Duong Ca 0 0 R, T, Bh
Duong 19717 104726'
2 Con Cubng TT Con Cubng, Con Cudng Ca 19°03' 104°53' R, T, Bh
3 D6 Luong TT Po6 Luong, B6 Luong Ca 18954 105°18' R, T, Bh
4 Quy Chau TT Quy Chéau, Quy Chéau Hiéu 19934 105%7' R, T, Bh
5 QuyHop TT Quy Hop, Quy Hop Hiéu 19°19"  105°%9' R,T,Bh

TAP CHi KHI TUQNG THUY VAN
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Cic yéu
STT Tén tram Pia danh Song Vidd Kinhdd toquan
trac
II' Tram Thuy Vian
1 Quy Chau Chau Hoi, Quy Chau Hiéu 19°33'  105°08' H,X,Q
2 Nghia Khianh Nghia Khanh, Nghia Dan Hiéu 19926'  105°20' H, X, Q
3  Muong Xén  TaKa, Ky Son Nam Mo 19%24'  104°%07'° H,X,Q
4  Thach Giam  Thach Giam, Twong Duong  Ca 19°17'  104°20" H,X
5 ConCudng  Chi Khé, Con Cudng Ca 19%4'  104°51' HX
6 Dua Tuong Son, Anh Son Ca 18°59'  105°02' H,X,Q
7 Do Luong b6 Luong Ca 18°54'"  105°17" H,X
8 YénThuwong Thanh Yén, Thanh Chuong  Ca 18°41'  105°23' H.X,Q
b) Hiéu chinh, kiém dinh va thir nghiém mo bay la céc‘trafm It 16n xay ra trér} hé théng
hinh TL song Ca, co day du di li¢u KTTV dé tinh toan
Lua chon cac tran 1t sau d€ hiéu chinh, ki€m  hi¢éu chinh, ki€ém dinh va thu nghiém. B¢ do tim
dinh va thtr nghi€ém md hinh: bd thong s6 ciia mo6 hinh chung toi thiét 1ap so do

- Tran 1 hi¢u Chinh: Tt 07/10-25/10/2010 tinh toan nhu sau: nat nhap luu luong truc tiép
- Tran Iii kiém dinh: Ttr 21/09 - 09/10/2013  gdm: tram TV (thuy vin) Ctra Rao, Quy Chau va
- Tran 10 thir nghiém: Tur 04/10 - 20/10/2017  Thac Mubi; 12 luu vuc bd phan; 12 doan song.

Bdng 3. Két qua sai sé hiéu chinh, kiém dinh va thir nghiém mé hinh TL

Tram Hi¢u chinh Kiém dinh Thir nghiém
Nghia Khanh 0.92 0.78 0.79
Dura 0.87 0.84 0.86
Yén Thuong 0.85 0.58 0.82

Bang 4. Bé théng s6 mé hinh TL heu viee séng Ca

Tén luu vue F Tlag R . 50
TT o a At(h) Tén doan song K X  doan
Bophin  (km?)  (h) .
song
1  MX-CRao 1136  14.5 0.33 0.5 MX-CRao 1.8 0.25 8
2 Bve-HLSNN 167 3.7 0.40 0.5 BVe-CRao 0.8 0.25 7
3 HuoiNguyen 889 7.2 0.40 0.5 CRao-Cualap 1.03  0.25 5
4 Cualap 302 2.3 0.41 0.5 CLap-HNguyen 1.77  0.25 7
5  Crao-KheBo 308 2.4 0.35 0.5 HNguyen-KBo 1.8 0.25 9
6 NamSan 312 2.7 0.45 0.5 Kbo-NamSon 1.71 0.25 4
7  KheChoang 434 6.0 0.42 0.5 NSon-KChoang 1.65 0.25 5
8 Kbo-CCuong 418 5.8 0.43 0.5 KChoang -CC 1.72 0.25 8
9 CC-Nga3CcC 196 4.0 0.35 0.5 CC-Nga3CC 1.73  0.25 6
10 QC-BMong 888 11.8 0.45 0.5 QChau-BMong 1.85 0.25 1
11 SongDinh 817 6.14 0.45 0.5 BM-SongDinh 1.2 025 4

TAP CHI KHI TUQNG THUY VAN
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Tén luu vue F Tlag . R 50
TT a At(h) Tén doan song K X  doan
Byphin  (km’) (h) «
song
12 SDinh-SSao 238 2.1 0.65 0.5 SongDinh -SSao 1.6 0.25 8
13 SS-NKhanh 394 2.29 0.65 0.5 SSao-NKhanh 1.78 0.25 5
14 Nkhanh-TKy 437 2.7 0.55 0.5 Nkhanh-TKy 1.8 0.25 3
15 TKy-Nga3CC 683 8.8 0.45 0.5 TKy-Nga3CC 1.72  0.25 11
16 Dua-DLuong 442 2.2 0.6 0.5 Dua-DLuong 1.6 025 5
17 ThacMuoi 813 10.9 0.46 0.5 Dluong-Giang 1.65 0.25 3
18 TM-Th.Tien 245 1.5 0.45 0.5 TM-Th.Tien 1.1 025 3
19  SongTrai 194 3.9 0.45 0.5 Giang-Trai 1.76  0.25 2
20  SongRo 129 1.1 0.50 0.5 Trai-Ro 1.8  0.25 2
21 DL-YT 189 1.47 0.45 0.5 Ro-YThuong 1.8 0.25 1
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Hinh 3. Duong qua trinh tinh toan va thuc do tai Nghia Khanh, Dira va Yén Thuong
Céc tran lii hiéu chinh, kiém dinh va thir nghiém

TAP CHi KHI TUQNG THUY VAN
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3.3 Tinh todn téi wu xd li

Hé théng ho chira duge dua vao tinh toan
gém: Ban V&, Ban Mong va Thac Mudi; tran 1
duogc dua vao tinh toan tur 17/9 - 03/10/1978.
Day la tran 11 lich st xay ra trén song Ca va gay
nhiéu thiét hai, day cling 1a tran 1t dugc chon dé
xdy dung cac phuong an phong chdng i cho hé

thdng song Ca.

Pé tinh toan t6i uu xa lii ching toi str dung
so d6 tinh toan da thiét 1ap ¢ phan 3.2 va dua
thém 03 nat hd chtra, 01 nat nhap luu lugng truc
tiép (tram TV Muong Xén), 01 doan song
Muong Xén - Cua Rao, 01 luu vyc khu gitra
Muong Xén - Cira Rao.

Bdng 5. Cdc ho chira thity dién, thiy loi trén hé thong séng Ca dwa vdo tinh todn

Théng sb Ban V@ 1\1;2 :g 1’{41:::;
Flv (km2) 8.760 2.785 813
Ngudng tran (m) 188.5 63.6 50.0
MN trude Iii (m) 200 65.6 52.0
MNDBT (m) 200 76.4 61.0
MNDGC (m) 203 77.37 62.8
Wioanba(10° m?) 1.700 224.8 425.5
Whi ich(10° m?) 1.135 170.5 280.5
Wc(10° m?) 565 54.3 145
Wohongra(10° m?) 300 - 245

Két qua tinh toan duogc thé hién tai hinh 4.

TAP CHi KHI TUQNG THUY VAN
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Hinh 4. Qua trinh xa lii va murc mede tai ho: (a, b) Ban Mong, (c, d) Thac Mudi; (e, f) Ban Vé

Qua trinh cat i & cac diém khong ché thé hién tai hinh 5 - 7.
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QUA TRINH LU'U LUQNG TAI TRAM THUY VAN NGHIA KHANH
Tir 26/VIll 4€n 03/%/1978

“‘ ----- Khi khéng cd didu tiét cda hé chira
——Khicé didu it ca hd chira

Hinh 5. Qud trinh Q~t tai Nghia Khdnh khi ¢6 va khéng c6 diéu tiét cia hé chiva

L lurgmg (m3/s)

12000

QUA TRINH LU'U LU'ONG TAI TRAM THUY VAN DUFA
Tir 26/VIll dEn 03/X/1978

_____ Khi khng c6 didu tiét cia hd chira
——Khicé didu bl cGa hé chira

Thai gian (h)

Hinh 6. Qud trinh O~t tai Dira khi ¢6 va khéng c6 diéu tiét ciia ho chira
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16000 O

QUA TRINHLUULUQNG TAITRAM THUY VAN YEN THUQNG
Tir26/VIII dén 03/X/1978

14000 1

Py
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Lum luymg (m3/x)

=== == IChi khing c& didu tiét cia hd chia
Khi cé didu bét cda hé chia

Thai gian (h)

Hinh 7. Qud trinh Q~t tai Yén Thuong khi ¢é va khéng cé diéu tiét ciia ho chira

Tran lii thang 9/1978 trén song Ca da gay vo
nhiéu doan dé tir D6 Luong dén Hiung Nguyén
nén luvu luwong thuc do tai Yén Thuwong nho hon
so voi hién trang. Két qua tinh toan tai Yén
Thuong (hinh 8) duoc diéu chinh theo gia tri
hoan nguyén li thang 9/1978 trén song Ca [5].

Vi tran 1t thang 9/1978, khi muc nudce trudce
1& nhu bang 5 kha ning cat 1i cho cac vi tri

khdng ché ciia 3 ho chira: Ban V&, Ban Mong va
Thac Mudi nhu bang 6. Kha ning cat 1i ciia hd
Ban V& ¢ han vi sau ngay 01/9 hing nam, dugc
phép tich nude 1€n cao trinh 200m.Thoi gian tinh
toan toi wu xa 1 cia hé thdng hd chira gdm 3 hd
chtra va 150 thoi doan xa 1 (150 gid) rat nhanh
(khong dén 1 phit) nén c6 thé dap ung duogc yéu
ciu cua cong tac phong chdng thién tai.

Badng 6. Két qua cat lii tai cac diém khong ché

Dai luwgng Nghia Khanh

Dira Yén Thuwong

3.700-2.590=1.110
40.23-38.70=1.53

Luu lugng (m3/s)
Muc nude (m)

13.400-10.400=2.960
13.34-11.95=1.39

9.810-9.160=650
24.84-24.73=0.11

4. Két luin

- Thir nghiém trén luu vuc song Ca cho thiy
md hinh TL di mé phong kha tot mot hé thong
song gém: luu vye bo phan, nat nhap luu luong
truc tiép, doan song, nhap luu va hd chaa. Thoi
gian tinh toan t6i wu xa 1 cua hé théng hd chira
gdm 3 hd chira va 150 thoi doan xa 1ii rit nhanh.

- Véi tran 1a lich st thang 9/1978 va trang

TAP CHI KHI TUQNG THUY VAN

thai cac hd chtra nhu bang 6 thi kha nang cit 1a
tai tram TV Nghia Khanh (1.53m) va Yén
Thuong (1.39m) rat 16n. HO chita Thac Mudi co
¥ nghia rat 1on d6i v6i viéc ct 1i cho ha du song
Ca.

- M6 hinh TL ¢6 thé str dung cho cong tac du
bao phuc vu van hanh lién hd chira trén song Ca
va cac luu vuc song khac khong anh huong tridu.
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THE DEVELOPMENT OF FLOOD SIMULATING MODEL AND OP-
TIMIZATION OF FLOOD DISCHARGE FROM THE RESERVOIR SYS-
TEM IN THE RIVER BASINS WITHOUT THE IMPACTS OF TIDE (TL)

Nguyen Xuan Tien'!, Le Huu Huan', Phan Thi Toan', Nguyen Van Linh’
"Northern central regional Hydro-Meteorological Center
*Faculty of Hydrology -Thuyloi University

Abstract: The reservoir systems in river basins in the North Central Region has been increas-
ingly developed and they are necessary to develop a tool for estimating the flood discharge from the
reservoir system for downstream flood mitigation. Based on the calculation of flood discharge from
the triangular unithydrography, Muskingum and optimization method, a flood simulating model (TL)
was developed by using Delphi programming language to meet the above requirements. As a result
of applying it for the Ca river basin (from the upstream to Yen Thuong hydrological station). The tool
was positive and it would support the operation ofthe reservoir system for the downstream flood
mitigation.

Keywords: Optimizing the discharge from reservoir, Ca River.
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DPAC PIEM VA CO CHE GAY MUA LON TAI QUANG
NINH TU 24 THANG 7 DEN 05 THANG 8 NAM 2015

Nguyén Thi Lan Hwong!, Lé Thi Thu Ha?, Nguyén Ping Quang?, Nguyén Vin Hiép®

Tém tit: Nghién ciru nay phdn tich ddc diém thoi tiét va thdo ludn vé mét so co ché synop gdy
ra dot mwea 16m tai Qudang Ninh vao cudi thang 7 dau thang 8 nam 2015. Tong lwong muwa & Quang
Ninh phé bién tir 1000 - 1300mm, tai tram Cira Ong lwong mwa lén toi xcfp xi 1600mm; ca biét tai
tram Bai Chéy da ghi nhdn dwoc lwong muwa ngdy lom nhdt trong chudi sé liéu tir nam 1960 dén nay
(387mm, ngay 28/7/2015). Céc san pham du béo tir ndm mé hinh s6 tri, sé liéu vé tinh, sé liéu quan
trdc da duoc sir dung aé phan tich lgi hién trang hé thdng hoan luu khi quyén va su twong tac cua
mot sé nhén t6 trong hé théng dé. Su xudt hién cia chudi xoay thcfp trén khu vuee Bdc B, su dich
chuyén vé phia tdy cua ap cao can nhiét doi va burc xa song dai yéu duwoc xem la cac yéu 16 thudn

loi gay ra dot mua lon nay.

Tir khoa: Mua lon Quang Ninh, Xoay thap, Ap cao cdn nhiét doi.

Ban Bién tap nhan bai: 08/02/2018 Ngay phan bién xong: 15/03/2018 Ngay dang bai: 25/03/2018

1. Giéi thi¢u

bot mua 16n tai khu vuc tinh Quang Ninh
trong thoi gian cic ngay tir 24/7 dén ngay
5/8/2015 da gay thiét hai 16n vé tai san, thiét hai
udc tinh toi hang tram tri¢u do la My va da co
nhiéu ngudi chét va mat tich [3].

Dua theo s6 liéu mua quan triac, dot mua 1on
tai Quang Ninh c6 thé duoc chia thanh cac giai
doan nhu sau: Ngay 24 - 25/7, phia déng cua Béc
B6 bao gdm Quang Ninh c¢6 mua, lugng mua
chua nhiéu va tap trung vao lac chiéu tdi, dém
va sang sém. Sau d6, mua cao diém tai tinh
Quang Ninh kéo dai tir ngdy 26/7 dén ngay 03/8
v6i nhiéu ngay c6 lwong mua rat 16n, trong do6
mua ddc biét 16n tir ngay 26 dén ngay 28/7 tai
Moéng Cai, Quang Ha, Ctra Ong, C6 To va Bai
Chay véi luong mua ngay xap xi tir 300 dén 400
mm, tong lwong mua trong giai doan nay chiém
dén 60% téng lugng cua dot mua tai cac tram
tiép giap bién; tir ngay 29/7 dén ngay 1/8, mua
vira, mua to van duy tri trén khu vuc nhung
cuong do mua xu huong da giam hon, tuy nhién
'Pai KTTV Khu viee Péng Bic
2Trung tam Dy bdo khi twong thity van Trung wong
Vién Vat Iy dia cau, Vién Khoa hoc Viét Nam
Email: quangvnes@gmail.com

TAP CHI KHI TUQNG THUY VAN

sang ngay 02 - 03/8, mua I6n lai ting nhiéu noi
trén khu vyc voi tong luong mua ngay dat tir 70
dén 120 mm, ¢ noi x4p xi 150 dén 250 mm.
DPén ngay 04, ngay 05/8, mua trén khu vuc van
con, tuy nhién mua da giam nhanh xubng dudi
40mm/ngay. Dot mua nay tai Quang Ninh kéo
dai 13 ngay véi tong lugng mua tai nhitng vi tri
tiép giap bién phd bién tir 1000 dén 1300 mm,
dac biét Cira Ong 1én dén 1626.6 mm; cac noi
khac ndm sau hon trong dit lién co6 téng lugng
mua xap xi 500 dén 700 mm. So véi trung binh
khi hau hang nam, téng luong mua trong dot niy
da gap d6i tong lugng mua trung binh thang cta
Quang Ninh (téng luong mua trung binh nhiéu
nam trong thang 7, thang 8§ tai Quang Ninh dao
dong khoang tir 400 dén 600 mm/thang).

Déng thoi voi s6 1iéu mua, tram radar Vinh
va Phu Lién ciing cho thay d6 phan hdi 16n hon
26dBZ tai Quang Ninh vao ltc 7h sang ngay
27/7 (Hinh 1.1). Ngoai ra, trén anh may v¢ tinh
vao lic 2h ngay 27/7 ciing quan sat thdy mot
vung may dam dac bao phu khu vuc Quang Ninh
(Hinh 1.2).
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Hinh 1. Radar Vinh va Phii Lién ngay
27/7/2015
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Dé phong ngira va giam thiéu thiét hai khi
nhiing su kién hiém, nguy hiém tuong tu s€ xay
ra trong tuong lai, chiing ta can tim hiéu cac co
ché da gay ra mua 16n, tir 46 méi hy vong vé kha
nang dy bao ching. Linden va cs [3] di budc dau
tim hiéu co ché, nguyén nhéan gay ra dot mua 16n
tai Quang Ninh va kha nang dy bao dgt mua nay
bang hé théng du bao t6 hop Chau Au. Nghién
ctru chi ra ring su xuét hién cua ranh thap trén
tang khi quyén trén cao (muc 200hPa) két hop
v6i mot vung xody thap o tang khi quyén phia
du6i (850hPa) 1a hai nhan té thuan loi cho sy
hinh thanh dot mua. Nhiéu thanh phan cua t6
hop du bao da phat hién dwgc sy xuit hién cua
rinh thip trén myuc 200hPa khoang ba ngay
trude khi sy kién xdy ra, nhung céc thanh phﬁn
nay cting chi du bao dugc kha nang xuét hién dot
mua 16n trude 24h. Nghién ciru nay tiép tuc tim
kiém cac chi ddu hoan luu khi quyén khac xuét
hién trude va trong dot mua 16n, cu thé d6 1a sy
hoat dong cua h¢ théng x04ay xoday thuan nhiét
d6i tang thap, ap cao cén nhiét d6i Thai Binh
Duong va phat xa song dai trén khu vuc. Cac chi
déu nay s& duoc phén tich dya trén san phim dy
béo tir md hinh sd tri, s liéu quan tric bé mat va
dit liéu vién tham.

Bai bao nay duoc cAu trac nhu sau: Dit liéu
va phuong phap nghién ctru dugc trinh bay trong

BAI BAO KHOA HQC

@ * NCHMF **

IR1
02:20 - 27/07/2015
MTSAT-2

Hinh 2: Anh may vé tinh MTSAT-2IR liic 02:20
(gio dia phwong) ngay 27/7/2015

Muc 2; Muc 3 va Muc 4 phan tich dac diém cua
Hoan Iuu khi quyén quy mé 16n va kha ning du
bao hién tugong tur san phém mé hinh du béo sb
tri; Muc 5 trinh bay cac Két luan.

2. S6 liéu va Phwong phap

S liéu st dung trong nghién ctru gdm nhiéu
loai khac nhau: 6 liéu quan tric tai 11 tram trén
dia ban khu vyc tinh Quang Ninh; 6 li¢u vé tinh,
radar cua cac ngay xuét hién dot mua; sd liéu
tham sat burc xa song dai OLR cua Co quan quan
1y khi quyén va dai duong Hoa Ky (NOAA); va
san phém dy bao sb tri cia ndm mo hinh dyu bao
tat dinh.

Bang 1 dudi day thong ké lugng mua ngay do
duogc tai cac tram quan trac chinh trong khu vuec.

San phim tir vé tinh dia tinh Himawari-8 cta
Nhat Ban véi tan suit 10 phut/anh da duogc st
dung, phan tich trong nghién ctru. Hi¢n nay, h¢
thdng thu nhan va xir 1y thong tin tir vé tinh Hi-
mawari-8 cua Trung tdm Du bao khi tugng thuy
van Trung wong dang tiép nhan 13 trén 16 kénh
anh, bao gdm céc kénh anh hong ngoai, hong
ngoai ting cudng, thi phd, hoi nude, 0zon, trong
dé dang chtl y do phan gidi ngang cta anh thi
phé dat mac 500 m trong h¢ théng thu nhan hién
thoi, cac kénh anh khac d6 phan giai pho bién ¢
muc 1 - 2 km. Minh hoa vé dit liéu radar, vé tinh
di dugc thé hién trén Hinh 1 va Hinh 2.

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Liong mua tich lity 24 gio' tai khu viec Quang Ninh thoi ky tie ngay 24/7 dén 5/8/2015

STT I;fay 24/7 | 2517 5/8 | Téng
1 | MongCai | 81 349 0.5 | 12123
2 | QuangHa | 196 | 128 1.5 | 12809
3 | TiénYeén 9.1 [219 0.4 | 652.7
4 | BinhLiéu | 75 7.0 10.1 | 694.9
5 | CrabOng | 246 |207 26.7 | 1626.6
6 Co To 1.0 [132 13.1 | 12818
7 | BaiChay 47 [153 344 | 1075.8
8 Vii Oai 1.0 [81.0 27.0 | 1321.0
9 | UsngBi 6.5 |15.1 262 | 549.1
10 | BénTridu | 200 |325 25.0 | 614.0
11 | DdnSon 12 152|237 ] 15 29.1 34.6 426 | 437.6

Ngoai dit liéu quan tric va vién tham, bai bao
su dung san ph'flm dy béo s tri tir hé théng du
bao IFS (Integrated Forecasting System) cua
Trung tam Dy bao thoi tiét han vira Chau Au
(ECMWF) va bén mé hinh duy bao toan cau khac
(NCEP-My, GSM-Nhat Ban, CMC-Canada,
FNMOC-My¥). Hé thng du bao cia ECMWF
dugc céu thanh bdi mot md hinh du béo tat dinh
va mot t6 hop du bao gdm 51 thanh phan [1, 4].
Trong nghién ctru nay chung t6i st dung san
pham duy béo tat dinh dé gidi thidu kha ning du
bao hién tuwong mua 16n tai Quang Ninh. H¢
thong du bao tat dinh c6 do phan giai 0.125 do
(xap xi 12km), trong d6 mo hinh khi quyén duoc
10ng ghép hai chidu véi mo hinh song dai duong.
M6 hinh hoan luu chung khi quyén giai hé
phuong trinh nguyén thily day di, trong d6 cac
bién nhu tdc d6 thing dimg va nude trong may
dugc giai hién (explicif). Cac qua trinh nhiét
dong luc qui mé dudi ludi dugc tham sb hoa
théng qua cac so dd tham s hoa vét 1y nhu birc
xa, d6i luu... Pé tao ra cac trudng phan tich sat
v6i thuc té, IFS st dung phuong phép dong hoa
s6 liéu bién phan bon chiéu (4D-VAR).

Céc danh gi4 gan ddy cho thiy, chat lugng du
béo thoi tiét han vira cia ECMWF 1a mot trong
nhitng san pham du bao tot nhat hién nay trén

TAP CHI KHI TUQNG THUY VAN

thé gidi [1].

3. Hoan luu quy mod Synop

3.1. Hoan lwu khi quyén ting thip

Phén tich hoan luu khi quyén tang thap (muc
850hPa) trong thoi doan mua xay ra cuc tri tai
Quang Ninh, tir ngy 26/7 dén ngay 28/7, Hinh
3 cho thdy ton tai hai trung tam 4p thap voi xody
ap thap tai vi tri khoang (21 - 22°N, 85 - 90°E) va
mdt ving ap thap ngay trén vinh Bic Bo véi toe
d6 gi6 nam dén tdy nam dat cip 6, sau ting 1én
cép 7 trong cac ngay 26 - 27/7. Ciing tai vi tri
nay, trén muc 850hPa (hinh phai) nhan thiy, mot
xody ap thip tiép tuc duy tri va phat trién tai vi
tri (21 - 22°N, 85 - 90°E), trong khi do, ving
xody thap thtr hai co vi tri & phia dong béc cua
Viét Nam (phia déng bic cac tinh Cao Bing,
Lang Son, Quang Ninh), trong do6 tdc do hoi tu
tai phia dong nam cua xoay la manh hon (phan
qua Quang Ninh). Nhu vay, ton tai mot rinh ap
thip qua mién Bac Viét Nam véi ving ap thap
phaét trién ngay trén vinh Bic B0, vi tri ctia xody
thap phat trién ¢ vinh Bic Bo c6 xu hudng léch
vé phia dong béc trén muc cao hon.

Ciing trong hai ngay 02 - 03/8, khi mua 16n
dién rong tang cuong trén khu vuc, Hinh 4 cho
thay vi tri xody ap thap thi nhat lic nay dich
chuyén vé phia tay, xu hudng suy yéu hon dot
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mua tir ngay 26 dén 28/7, ddng thoi xody ap thdp  qua Béc Bo trong ngay 01, sau d6 dén ngay 02
tai vinh Bic B0 ciing suy yéu, gio dich huéng  va ngay 03/8 c6 vi tri & phia tiy bic cua Bic Bo,
nam dén dong nam chi con ¢ khoang cap 5. Trén  cac tinh phia dong Bac Bo trong d6 c¢6 Quang
muc 850 hPa, ciing tai vi tri ndy, ving xody thip  Ninh chiu anh hudng chii yéu cua trudng gi6
thir nhit dich chuyén vé phia tiy va suy yéu, dong nam tir ria hé thdp ap cao can nhiét doi.
xody thap thtr hai dich chuyén vé phia tdy nam,
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Hinh 3. Ban do phan tich truong gié 10m (trdi) va gié ciing dé cao dia thé vi mue 850hPa (phdi)
tr ngay 26/7 den ngay 28/7/2015(mo hinh IFS).
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Hinh 4. Ban do phan tich truong gié 10m (trdi) va gié ciing do cao dia thé vi muc 850hPa (phdi)
twr ngay 01-03/8/2015(mé hinh IFS).

2.2. Hoan lwu khi quyén trén cao

Hinh 5 14 céc ban d6 phan tich hoan luu khi
quyén cac muc 700hPa va 500hPa trong cac
ngiy 26 - 28/7/2015. C6 thé nhan thay, trén muc
tir 3000 - 5000 m, tiép tuc ton tai hai trung tAm

TAP CHI KHI TUQNG THUY VAN

xody ap thdp co vi tri gin twong dong voi muc
thip, tuy nhién vi tri ctia chiing 1éch bac hon hon
so v6i vi tri ciia xody tang thap. Cu thé véi xody
ap thip co vi tri qua vinh Béc B6 & muyc thap thi
trén muc 700 hPa, ving xody thap ¢ khu vuc
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dong béc va khi 1én dén muc 500hPa c6 vi tri & nay do la su tdn tai mot chudi cac X0ay x04y
trén vung ndi phia bac ciia Viét Nam, tuy nhién  thuan qua Bic B0, va cic xody xody thuan nay
“d6 cong xoay thuan” lién tuc duy tri tai phdn  phat trién tir mat dat 1én dén trén cao va kéo dai
dong bic cua Bic Bo. Nhu vay, mot dac diém nhiéu ngay

6n dinh ctia hoan luu khi quyén trong dot mua
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Hinh 5. Ban do phan tich truong gié cing dé cao dia thé vi muc 700hPa (trdi) va 500hPa (phdi)
tir ngay 26-28/7/2015 (mo hinh IF'S).
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Hinh 6. Ban do phan tich truong gié cing dé cao dia thé vi muc 700hPa (trdi) va 500hPa (phdi)
tir ngay 01-03/8/2015 (mo hinh IF'S).

Tuong ty Hinh 6 thé hién cac ban do phan
tich tai cac muc 700hPa va 500hPa tr ngay 01-
03/8/2015. C6 thé nhan thay, trén cao tir 3000
dén 5000m tiép tuc ton tai hai trung tim xody
xoay thuan c6 vi tri gan tuong dong voi muc

TAP CHi KHI TUQNG THUY VAN

thap, tuy nhién luc nay cac ving xody xody
thudn xu hudng dich chuyén vé phia tay. Cu thé
nhu viing xody xody thuan qua déng béc ctia Bac
Bo, thoi ky nay c6 vi tri qua ving tay bic cia
Bic B0, tuy nhién c6 thé thay tai tinh Quang
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Ninh van 1a noi c6 tbc do gi6 hdi ty manh mé
nhat: tir ria d6ng nam clia viing xody xoay thuan
va ria tdy nam giau am ctia hé thng ap cao can
nhiét di 1an tay, diéu nay giai thich 1y do, trong
giai doan ndy, mua 16n xuét hién tré lai tai khu
vuc Quang Ninh. Nhu vay, co ché giy mua trong
thoi doan nay van 1a mot chudi xody xody thuan
qua khu vuc Béc B0, phét trién tir tang thap dén
tﬁng cao. Bén canh do, su két hop cta qua trinh
hoi tu tir ria phia tdy hé thong ap cao can nhiét
d6i gop phan tiang cuong qué trinh hoi tu am.
Pong thoi véi viée phan tich lai dién bién cua
dot mua, anh vé tinh, anh radar, va hé théng
hoan Iuu quy mé Synop, chung t6i cling danh gia
mot sb dic diém khi quyén khac. Cu thé, ching
toi phan tich dao dong ndéi mua MJO trén khu
vuc Pong Nam A [2]. Dao dong MJO 1a mét dao
dong song khi quyén xuat hién trén ving xich
dao An Do Duong va Tay Thai Binh Duong véi
chu ky khoang 30 - 60 ngay. Dao dong MJO thoi
ky tir ngay 13/2/2015 dén ngay 2/8/2015 (Hinh
7) cho thiy trong thoi doan xay ra mua 10n tai
khu vuc nghién ctru, dau hiéu MJO qua khu vuc
Viét Nam 1a yéu. Tuy nhién chuan sai birc xa
song dai (OLR) qua mién Béc nudc ta (doc theo
vi tuyén 20°N) tir ngay 20/7 dén 29/7 lai ¢6 gia
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tri 4m cao (Hinh 8), diéu d6 c6 nghia 1a d6i luu
s& phat trién gdy mua trén khu vuc trong giai
doan nay.

Nhu vay, nhiéu dau hiéu cua hoan luu khi
quyén déu cho thay kha niang xay ra mot dot mua
16n tai khu vue dong bac cua Viét Nam trong
nhiing ngay cudi thang 7/2015.
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Hinh 7. Hoat dong MJO (nguon NOAA, 2017).
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Hinh 8. Chuan sai OLR tir ngay 20/7/2015 - 29/7/2015 (nguon NOAA).

4. San phAm mé hinh s6

Dbé xem xét do tin cay cua san phém du bao
mua ctia mo hinh sé trong dot mua nay, ching
t6i da tién hanh so sanh két qua du béo truong
mua 24h cua nam (05) md hinh nghiép vu tai
Trung tam Dy bao khi tugng thiy van Trung
wong. Hinh 10 cho thdy, mé hinh GFS ciia NCEP
va md hinh IFS cia ECMWF da mo6 phong kha
t6t trung tim mua 16n trén khu vuc dong béc
trong do6 c6 tinh Quang Ninh, tuy nhién gia tri du

bao van thip hon so véi thuc té. Ngoai ra, két qua
du bao diém 10 ngay ctia mo hinh IFS (thoi diém
bat dau du béo 1a 12z ngay 25/7/2017) (Bang 2)
ciing cho thay, mé hinh di dy bao dugc mua vira
dén mua to trong sudt thoi ky tir ngay 26/7 - 3/8
v6i tong lugng mua trong ca dot tai Mong Cai
(Quang Ninh) dat 724mm. Mac du téng lugng
mua thap hon so vé6i thuc té, mé hinh IFS cia
ECMWF di m6 phong dot mua nay tot hon so
v6i cac mo hinh khac (khong trinh bay ¢ day).

TAP CHi KHI TUQNG THUY VAN
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Hinh 9. Liong mua tich lity 24h (00UTC) tir cdc mé hinh va so sanh véi quan trac ngay
26/7/2015

Bdng 2. Dy bdo diém 10 ngay ciia mé hinh IFS

26/07/15  27/07/15 28/07/15 29/07/15

30/07/15  31/07/15  01/08/15  02/08/15  03/08/15

Pb/TG Tsogg
P25 N P26 N P27 N D28 N P29 N P30 N P31 N POl N P02 N
MC";g 23 10 43 37 58 46 48 49 80 49 70 98 52 22 25 9 11 3 724
Tien¥eén 5 49 3 16 7 25 11 32 24 23 31 17 26 22 2 10 9 4 302
%ﬁlg 22 20 28 17 20 28 19 33 35 40 45 28 49 13 24 12 13 4 440
Bac 307 2 14 0 4 2 5 13 9 4 14 12 6 23 12 7 3 17
Giang
Hai 6 4 1 3 3 5 1 6 13 8 18 13 12 2 39 6 17 4 160
Phong
HaNoi vy 4 0o 4 0o 1 10 11 7 11 0 10 39 8 7 5 129
SonTay ¢ 18 4 4 o0 3 0 1 9 5 4 12 4 12 13 8 6 3 107
Hung 8 5 o 1 1 1 0 0 6 3 5 7 4 0 19 10 10 7 8
Yén
Nam 9 4 1 0 2 0 0 0 4 3 6 4 6 3 2 5 7 2 15
Pinh
Vainly g 3 2 9o 1 0 o o0 5 1 3 2 4 4 9 2 13 2 55

5. Két luan

Qua phan tich lai dot mua dac biét 16n tir ngay
26/7 - 3/8/2015 tai Quang Ninh, nghién ctru nay
d3 tim hiéu va bd sung co ché (hinh thé synop) c6
thé gy mua trén khu vuc nghién ctru. Cu thé,
trudce va trong dot mua 16n lich st nay, trén khu

TAP CHI KHI TUQNG THUY VAN

vuc xich dao MJO hoat dong yéu nhung ddi luu
lai phat trién manh doc theo vi tuyén 20 (phat xa
song dai trén khu vuc phia bic quanh vi tuyén 20
1 am). Ciing trong dot mua nay, ludn ton tai va
duy tri mot ranh ap thap qua khu vuc Bic Bo voi
xody xo0dy thudn phat trién tir bé mat dat 1én dén

S6 thang 03 - 2018



BAI BAO KHOA HQC

cac muyc trén cao, dong thoi voi do lahé thdng ap  két qua ctia cac nghién ciru trude ddy (Linden,

cao can nhiét d6i Thai Binh Duong ¢6 xu huéng  2017) c¢6 thé gitip ching ta nang cao kha ning

1an tay duy tri va kéo dai nhiéu ngay. giam sat, du bao, canh bao sy xuat hién cac dot
Nhiing dic diém khi quyén méi duge phat  mua 16n tuong ty trong twong lai.

hién trong nghién ctru nay, két hop v6i nhimng

Loi cam on: Bdi bdo nay dwoc hoan thanh trong khudn khé thue hién dé tai “Nghién cieu vai tro
cua dia hinh va cuong biurc dong lyc trong co ché hinh thanh mua 16m khu vuc Viét Nam bcing mo
hinh sé tri WRF (Weather Research and Forecasting Model)”, Ma sé: 105.06- 2016.12 do Quy
NAFOSTED tai tro. Nghién ciru ndy ciing dirge hé tro béi dé tai nghién ciru khoa hoc cdp Trung tam
KTTVOG: “Nghién civu co ché gdy miea I6n va kha ndng die béo trdn muwa om lich sir & Quang Ninh
24 thang 7 t6i 05 thang 8 nam 20157, ma s6 TNMT. 2016.05.08.
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CHARACTERISTICS AND POSSIBLE MECHANISM CAUSING THE
HEAVY RAINFALL EVENT IN QUANG NINH FROM 24TH JULY TO
0STH AUGUST 2015
Nguyen Thi Lan Huong', Le Thi Thu Ha?, Nguyen Dang Quang?, Nguyen Van Hiep?
"Hydro-meteorological station in the Northeast
*National Center for Hydrometeorological Forecasting
3Institute of Geophysics, Vietnam Academy of Science and Technology

Abstract: This study analyses the weather features and discusses on the major synoptic mecha-
nisms which can cause the severe rainfall event in Quang-Ninh province from the ends of July to
early August 2015. During this period, the total amount of rainfall in Quang Ninh is typically about
1000 - 1300mm, in the Cua-Ong station higher at about 1600mm; and especially at the Bai-Chay
station, the highest daily rain-rate from 1960s was recorded (387mm, on 28 July 2015). Numerical
weather predictions from five global models, remote sensing information and observations are used
to re-produce the general atmospheric circulation and the interaction among synoptic components.
The appearance of tropical lows over the North, the westward propagation of the Sub-tropical High
and the negative OLR are considered as the principal components resulted in this breaking-record
torrential rainfall event.

Keywords: Quang Ninh torrential rainfall, Tropical lows, Sub-tropical High, Madden-Julian.

Oscillation.
TAP CHi KHI TUQNG THUY VAN
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NGHIEN CUU THIET LAP MANG LUOI TRAM PO MUA
TREN LUU VUC SONG BA BANG PHUONG PHAP
KRIGING

Nguyén Vin Hiéu'

Tém tit: Dya trén co so ciia nhitng sé liéu quan trac miea ¢6 san trong leu viee, nghién civu tién
hanh tinh todn d@é danh gia mire ¢ twong quan gitka cdc tram mua trén heu viee. Nghién ciru dp
dung phwong phdp Kringing dé tinh todn thiét ké mang ludi tram do mua tiéu chudn cho huu viee
séng Ba. Phuong phdp Krigingddanh gid mirc d twong quan cia sé liéu mira giita cdc vi tri trong
viing nghién ciru théng qua mét dai heong todn hoc dirge goi la hé sé tiwong quan. S6 liéu mua ngay
thu thdp dwoc cua 15 tram do muwa dang hoat dong trén luu vuc dwoc su dung dé tinh toan hé so6
twong quan giita t6 hop hai tram bat ky nham danh gia mike do twong quan cia soé liéu. Két qua
nghién cutu cho thcfy $6 tram can thém trén leu viec song Ba la 12 - 15 voi 22 tram hién dang hogt
déng do mua, trong dé cé 7 tram khi twong, 5 tram thuy van va 10 diém do mwa nhdn dan ndng tong
$6 tram can ¢6 1a 34 - 37 tram trén toan luu vuc.

Tiwr khéa: Mang tram, tram quan tric miea, phwong phdp Kringing.

Ban Bién tap nhan bai: 08/01/2018 Ngay phéan bién xong: 12/02/2018

1. Pit vin dé

Hién tai tram quan tric mua nude ta con thiéu
vé sb luong va phan bd chua déu theo lanh tho,
theo cac ving khi hau va cac vung sinh thai, dan
dén viéc theo ddi sy bién doi khi hau, nhit 1a
nhing bién d6i di thudong cta tu nhién con nhidu
han ché. Nguyén nhén cia tinh trang nay 1a s6
luong tram chua du, phan bd khong déu, thiét bi
va cong ngh¢ hién dai con it, chua df)ng bo.
Mang luéi tram quan tric khi twong thuy vin
hién nay chii yéu 14 cac tram c6 quan tric vién,
thuc hién viéc quan trac mua theo cong nghé
quan tric thu cong truyén théng. Cong nghé ty
dong do va truyén sb liéu thoi gian thyuc vé cac
trung tam luu trlr, xr ly $6 liéu con han ché.

Mua 12 yéu t6 khi tuong thay d6i rit manh
theo khong gian nén mat do diém do mua hién
tai 1a qua thua so vdi yéu cAu. Mit khac, ¢ su
khac biét kha 16n vé& mat do phan b cac diém do
mua gilra cac vung trong ca nuodc, kha day &

"Vu Khoa hoc va Cong nghé - B Tai nguyén va
Moi truong
Email: nguyenhieul408@gmail.com

TAP CHi KHi TUQNG THUY VAN

Ngay dang bai: 25/03/2018

ddng bang ven bién, kha thua ¢ ving ndi cao va
Tay Nguyén. Ddi véi ving nii cao, noi co dia
hinh bién d6i manh mé&, noi dau ngudn cac hé
théng song sudi, mang ludi diém do mua chua
du day dé dap tmg nhu cau phuc vu cong tac du
bao, nhét 1a cho cong tac canh bao Il quét, sat 1o
dat cho tmg dung cac mo hinh tinh toan thuy vin,
g phé véi bién doi khi hau ciing nhu cho cong
tac quy hoach phat trién cia cac dia phuong
trong khu vuc [1, 2].

2. Mo ta tap so lidu va phwong phap xay
dung mang ludi tram do mua

2.1. Tap sé liéu siv dung

Co so dé xac dinh sb tram quan tric va xdy
dung mang ludi tram do mua duoc ap dung trén
15 tram do mua dang hoat dong trén luu vuc,
trong do co s6 liéu ctia 02 tram luu vuc lan cén
la Dak so mei va Ninh Hoa trén toan luu vuc
song Ba (Hinh 1). Cac tram duoc thanh 1ap phan
16n tir thap nién 1910 va bét dau quan tric tir khi
thanh 1ap, nhung do nhiéu yéu t6 khach quan va
chu quan, nén sb liéu cua cac tram cd déy du tur
nim 1977 cho dén nay.
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Hinh 1. Phdn bé mang luéi tram quan trdc khi
twong, thuy van trén luu viec song Ba

2.2. Phuwong phap xdy dung xdy dung mang
lwoi tram do muwa

2.2.1. Banh gia mirc do twong quan giita cdc
tram muea trén luwu vuc

Duya trén co s¢ cia nhirng sb liéu quan tric
mua co san trong luu vire nghién ctru ta tién hanh
tinh toan dé danh gia mirc do twong quan gitra
cac tram mua trén luu vuc. Néu cac tram mua
trén luu vue ndy c6 mdi twong quan chit ché véi
nhau ¢ muc chép nhan duoc thi ta sé tiép tuc tinh
toan hi¢p phuong sai gitra cac cdp tram mua, tinh
toan do léch quan phuong 16n nhit udc luong.
Tu két qua tinh toan do, trén co so cla viéc xem
xét moi lién hé véi tidu chuan ctia mang ludi tdi
wu trén 1y thuyét, xét t6i hidu qua kinh té coa ludi
tram... ta sé quyét dinh duoc gia tri 46 1éch quan
phuong uéc lugng 16n nhét thiét ké Max (o)) *
tai mot tram do xac dinh. Gia tri 1on nhat nay,
dya trén co s& cac mdi quan hé da xét & trén, sé&
cho ta mot gia tri mat do ludi tram D* tuong
g, ma voi gia tri d6 dam bao tai moi diém trén

BAI BAO KHOA HQC

luu vuc s& ton tai mot mat do ludi tram D>D*
sao cho nhitng sai s6 wdc luong tai bat ky diém
nao déu nho hon gia tri 16n nhét MaX(Gi) *,
Ngoai ra, d6i véi ving nghién ctru, nén c6 mot
ban dd biéu didn mat do ludi tram so bod theo
tung diém cuc bo.

Déi voi mdi luu vue ma c6 mat do ludi tram
16n hon gia tri D*

Nhitng ving nay dugc xac dinh bang mot
nhom céc 6 ludi lién ké c6 mat do ludi tram thuc
té 16n hon D*

C6 thé xac dinh duoc sb tram ti wu can thiét
cho khu vuc d6 bé“mg cach nhan mat @6 D* voi
dién tich cua khu vuc do. Su khac nhau gitra sb
tram thuc té dang hoat dong véi sb cac tram tinh
toan dugc chinh 1a sb tram khong can thiét va
nén loai bo ra khdi mang ludi dé dat duoc loi ich
vé kinh té ma van dam bao duge tinh chinh xac
cua sb liéu. Su loai bo cac tram khong can thiét
nay phdi dugc thuc hién sao cho nhiing tram
duoc giir lai phai phan bd mét cach déng déu
trong khong gian, loai trr nhitng tram c6 thoi
doan quan tric ngén hodc sd lidu thu duoc tur
nhirng tram do 1a it tin cay.

i véi nhitng khu vuc c6 mat do ludi tram
quan trac thuc té D<D* thi viéc xac dinh vi tri
dé dat nhirng tram méi bang cach dit chong 1én
khu vye nghién ctru mot ludi hinh vudng c6 kich
thudc 6, luéi L= Jo* - Khi ¢ phia bén trong cua
mot mat ludi nao d6 khong c6 mdt tram nao
dang hoat dong thi khi éy ta nén dat mot tram
mai bén trong 6 ludi do. Thao tac nay phai dugc
thuc hién nhiéu 1an sao cho mang ludi tram méi
thu dugc sau khi dat thém tram phai déng bo
nhét co thé; tot nhét 1a nén dat tram vao trung
tam cua 6 luoi.

Pac biét trong khu vuc giao nhau gitra cac
vung c6 mat do ludi tram lon (D>D*) va céac
vung c6 mat d6 ludi tram nho (D< D*), c¢6 thé
ton tai nhitng ving dién tich nho c6 mat do lugi
tram thua hon so v&i mat dd tiéu chuan D* gay
ra do viéc loai bé cac tram & budc lam trude. Do
vay ma can thiét phai thuc hién viéc tai hi¢u
chinh mang ludi bang cach chén lai nhiing tram
da xo4 hoac dat thém mot tram moi.

TAP CHI KHi TUQONG THUY VAN
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Khi cac vi tri dat tram da dugc dinh 9, ta phai
tién hanh lan cudi viéc kiém dinh lai mang lu6i
tram m&i bang cach xdy dung mot ban do biéu
dién su phan bé trong khong gian cua cac gia tri
phuong sai udc lugng © i tinh duoc bang cach
ung dung cong ngh¢ Kriging nhu da néu ¢ trén.
Bit ky mot vi tri nao c6 gia tri phuong sai wéc
luong O, 16n hon Max (Gi )* thiét ké, thi tai ving
do6 can thict phai xay dung thém mot tram.

2.2.2. Bdnh gid mitc dg twong quan ciia s6
lieu

Ap dung phuong phap Kringing dé tinh todn
thiét ké mang ludi tram do mua ti€u chuén cho
luu vuc song Ba. Bé 4p dung phuwong phap Krig-
ing, trudc hét ta phai danh gia muc d6 twong
quan ctia s6 liéu mua gitra cc vi tri trong ving
nghién ctru thong qua mdt dai lugng toan hoc
duogc goi 1a hé sb twong quan [3].

Ttr s6 liéu mua ngay thu thap duoc cua 15
tram do mua dang hoat dong trén luu vuc (trong
d6 c6 s6 liéu cia 02 tram luu vuc 1an can la
baksomei va Ninh Hoa), tinh toan hé¢ $6 tuong
quan gitra to hop hai tram bat ky nhdm danh gia
mirc d6 tuong quan cua so liéu.

H¢ sb twong quan px,v giita hai bién ngiu

nhién X va Y voi ky vong tuong ung la px, py
va d6 1éch chuan ox, oy duge dinh nghia:
_ cov(X,Y) E((X—pye)(Y-ny))

Px.y = (1)
PxPy PxPy

Trong do pux = E(X), ox*> = E[(X - E(X))*] =
E(X?) — EX(X) va tuong tu dbi voi Y, va E[(X —
EX))(Y — E(Y))] = E(XY) — E(X)E(Y), nén ta
c6 thé viét lai:

E(XY)-E(X)E(Y)
XY - 2 2 2 2 2
\/E(X )-E (X).\/E(Y )-E*(Y) 2)

p

Pé danh gia mirc d6 twong quan giita cac cip
tram mua, ta tién hanh xay dung cac biéu do
tuong quan theo khoang cach giita cac tram
trong ung d6 dya trén co s sb lidu thu thap
duoc nhu da noi trén.

Khoang cach giira 2 tram bat ky dwgc tinh
toan dua vao toa do cac tram va cho két qua nhu
trong ma tran dudi day:

Heé s tuong quan (correlation index) gitta cac
cap tram mua ng voi s6 liéu mua cac thdi doan
khac nhau duogc tinh toan nhu trong bang ma tran
dudi day (Bang 1).

Bang 1. H¢ 50 twong quan gitta cac cap tram mua trén luu viee

Tram Tuy | Son |Ciing Phu | Hoa | Phu ,ﬁ‘:: nAyun An |MDR Po mo Kron| Ninh |[Pak So KBan
: Hoa | Hoa | Son | Lam|Pong| Lac h | P2 Khé| ac ré |gPa| Hoa | Mei g
Tuy Hoa| 1.00 | 0.71|0.74| 0.96| 0.83| 0.70| 0.69| 0.45| 0.48| 0.52 | 0.21 | 0.34| 0.52 | 0.10 | 0.26
Son Hoa 1.00|0.97]0.7210.77]0.58(0.79]0.520.50| 0.58 | 0.24 | 0.35| 0.60 | 0.13 | 0.30
Clng
Son 1.00]0.74]0.79]0.60 | 0.81]0.53]0.52| 0.58 | 0.25 | 0.36| 0.60 | 0.14 | 0.31
Phu Lam| 1.00(0.84|0.72/10.70| 0.45|0.48| 0.52 | 0.21 [ 0.34| 0.53 | 0.11 | 0.26
ona 1.00|0.69|0.78|0.42|0.47| 0.57 | 0.18 | 0.32| 0.62 | 0.08 | 0.27
Dong
Phu Lac 1.00{0.57]10.35{0.38| 047 | 0.17 | 0.33| 048 | 0.07 | 0.25
Sqn 1.00|0.43|0.47| 0.56 | 0.19 | 0.31| 0.62 | 0.09 | 0.30
Thanh
Ayunpa 1.0010.52| 042 | 0.41 | 0.32| 0.36 | 0.37 | 0.39
An Khé 1.00| 0.45| 037 | 0.31] 043 | 0.33 | 0.56
MBRic 1.00 | 0.18 | 0.31] 0.59 | 0.14 | 0.30
Po mo ré 1.00 | 0.21] 0.16 | 0.32 | 0.24
Krong 1.00 | 0.28 | 0.11 | 0.19
Pa

TAP CHi KHi TUQNG THUY VAN
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Nll’l‘h 1.00 | 0.12 | 0.28
Hoa
Pak So
o 1.00 | 0.27
KBang 1.00

Xay dung biéu d6 biéu dién moi tuong quan
gitra khoang cach va h¢ s6 tuong quan cua so

lidu giira hai tram bat ky (Hinh 2).

Biéu d6 hé s6 twong quan gitra cic cap tram mura

1.00 A N
=
@ 0.80
el y = 0.8562¢0.00%
5} 2= a
2 060 . R?=0.7203
a
o
% 040 +
0.20 +
* Y *
0.00 T T T T
0 50 100 150 200

250

Khoang cach (km)

Hinh 2. Biéu do hé so twong quan véi khodng cdch giita cdc cdp tram mia tirong iing

Hinh 2 chi ra rang theo xu thé chung khi
khoang cach cang 16n thi mirc d6 twong quan vé
s6 lieu mua cang giam. Tuy nhién, c¢6 nhiéu
truong hop & cung mot muc do khoang cach
nhung hé sé twong quan lai khac nhau, diéu nay
la do sy tdc dong cua cac diéu kién tu nhién dén
su phan b lugng mua theo khong gian. Mic du
vdy, tuong quan giita hé sb tuong quan cac cip
tram voi khoang cach cia cac tram d6 kha tot
(R>=0,72) nén c6 thé s dung dé xay dung
phuong trinh twong quan giita hai bién.

Trong 1y thuyét xac sudt va thong ké, hiép
phuong sai 1a thude do muce do bién thién cing
nhau cia hai bién ngau nhién. Néu 2 bién c6 xu
hudng thay d6i cing nhau (nghia 13, khi mot bién
c6 gia tri cao hon gia tri ky vong thi bién kia co
xu hudng ciling cao hon gia tri ky vong), thi hi¢p
phuong sai giita hai bién nay c6 gia tri duong.
Mit khac, néu mot bién nam trén gia tri ki vong
con bién kia c6 xu huéng nam dudi gia tri ki

vong, thi hiép phuong sai ciia hai bién nay c6 gia
tri am.

Hiép phuong sai giira hai bién ngau nhién gia
tri thuc X va 'y, voi cac gia tri ki vong E(X) = pn
va E(Y) = v dugc dinh nghia nhu sau:Cov(X,Y)
= E((X-p)(Y-v); Cov(X,Y) = E(X.Y)-pv.

Néu X va Y doc lap, thi hiép phuong sai ctia
chung bang 0. D6 1a do khi c6 su doc lap théng
ke, E(X.Y) = E(X).E(Y) = pv; Cov(X,Y) = pv -
puv = 0.

Tuy nhién, diéu nguoc lai khong ding: néu X
va Y ¢6 hiép phuong sai bang 0, hai bién nay
khong nhat thiét phai doc lap, cac bién ngau
nhién c6 hiép phuong sai bang khong duoc goi
la khong tuong quan.

Str dung s6 liéu mua ngay thu thap duoc cua
cac tram trén luu vuc, tinh toan dugc mdt ma
tran hiép phuong sai giita hai tram bt ky dua
vao s6 liéu thue do nhu bang 2.

TAP CHI KHi TUQONG THUY VAN
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Bang 2. Hiép phwong sai giita cdac cap tram mua trén luu viee

Tram |Tuy| Son|Ciing Phii | Hoa | Phi Tsli’:n Ayun An [MBRE| Po |Kron| Ninh f;‘rk KBang
: Hoa| Hoa | Son |Lam Pong| Lac h pa | Khé ¢ |morél gPa| Hoa Mei
Tuy Hoa 524' 302.6{317.5|455.7|447.7|326.4| 347.8|112.0{155.2| 210.8 | 61.7 |105.0| 195.8| 26.1 | 79.0
Son Hoa 360.5350.9|286.8|349.0|227.6| 334.4|108.2(138.8| 198.9 | 60.8 | 90.9 | 188.2| 32.6 | 81.9
Cling Son 365.6/300.3|1362.8|238.3| 345.0|112.9|143.3| 199.6 | 62.9 | 94.0 | 190.2| 34.0 | 83.6
Phu Lam 445.5|424.5315.9/331.5(105.0{145.4) 198.6 | 58.4 | 97.7 | 187.5| 27.2 | 743
Hoa Pong 574.4/344.7/417.1{110.7|163.3| 246.9 | 57.3 |106.3|248.4| 24.0 | 88.0
Phu Lac 433.9/264.7| 81.8|114.1| 178.0 | 46.5 | 93.2|165.5| 17.8 | 68.6
Son Thanh 497.21107.0[152.5| 228.1 | 56.4 | 95.6 |230.2| 26.6 | 93.3
Ayunpa 121.7)86.6| 87.2 | 58.2 | 48.7| 63.3 | 49.9 | 60.4
An Khé 227.8| 130.6 | 68.4 | 68.7| 99.9 | 66.0 | 137.5
MDRic 342.0| 439 (79.2|171.4| 349 | 874
Po mo ré 171.1 37.4| 343 | 549 | 47.0
Krong Pa 194.9| 60.3 | 18.6 | 39.7
Ninh Hoa 267.2| 263 | 65.5
bak So
Moei 186.2| 56.6
KBang 237.9

Tu ma trdn khoang cach va ma tran hiép
phuong sai gira cac tram c6 so li¢u, ta xay dung

mot biéu dd quan hé giira hiép phuong sai véi
khoang cach nhu hinh 3.

Biéu db hiép phwong sai giira cac cap tram muwa

700

600

Hiép phuong sai

y =289.054¢0011x
R?=0.603

100

150 200 250

Khoang cach (km)

Hinh 3. Biéu do hiép phuong sai gitta cac cap tram mua voi khoang cach giita cac tram

Hinh 3 chi ra réng gia tri hi€p phuong sai
danh gia muc do bién thién cua hai tram phu
thudc rat nhiéu vao khoang cach. Khi khoang
cach giita 2 tram cang xa thi mirc do cung bién
thién cta lvong mua gifra hai tram do cang giam.
Diéu nay hoan toan pht hop véi thuc té va phan
anh dugc muc do twong quan cua s6 liéu mua
gitra cac tram trén luu vyc. Khi khoang cach
gifta hai tram bang 0, nghia 1a cing mot tram thi

TAP CHi KHi TUQNG THUY VAN

hi€p phuong sai chinh 1a gié tri cia phuong sai
(muc do bién thién cua lwong mua tai tram do).

Do luu vuc song Ba c6 dia hinh phtrc tap va
c6 su chia cét 1én nén sb liéu mua bi anh hudng
nhiéu béi dia hinh, ché'ing han hai tram c6 khoang
cach nho nhung thudc céc tiéu vung dia 1y khac
nhau thi mirc d bién thién cung nhau cua s liéu
mua s& nho hon so voi cac tram ndm trong cing
mot tiéu viing dia ly. Diéu nay giai thich cho cac
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diém co6 khoang cach nho va hiép phuong sai
cling nho, din dén su phan tan trong biéu do
twong quan.

3. Két qua nghién ciru

3.1. Xdy dung biéu do thiét ké mat @ lwdi
tram

Ttr biéu d6 hiép phuong sai giita hai tram
theo khodng cach tuong ung gitra hai tram do
(hinh 2), ta ¢c6 dugc phuong trinh twong quan y
= 289.054¢-0.011x (3), trong do6 bién y 1a hiép
phuong sai giita 2 tram bat ky va bién x la
khoang céach L tuong ung gitra hai tram do. Ta
c6 thé viét lai phuong trinh 3 nhu sau:

Cov(L) =289.054e-0.011L 4)

Phuong trinh 4chi ra rangkhi khoang cach
gitra hai tram béng 0 (L - 0) thi hi¢p phuong sai
gitra hai tram luc d6 chinh la phuong sai va
Cov(0)= o*> = 289.054. Ta goi gia tri nay la
phuong sai 1y thuyét.

Nhung trén thuc té, dua vao mau sd liéu tinh
toan thi phuong sai trung binh clia mau 1a ¢? =
328.67. Nhu vy giita Iy thuyét va thuc nghiém
c6 mot do 1éch phuong sai bang n? = 328.67-
289.054 = 37.45. Trong todn hoc nguoi ta goi do
1éch nay (n?) 1a nugget effect, ma khi xay dung
biéu dd thiét ké, gia tri n chinh 1a gia tri gi¢i han

Ug,max =0’ - 2COV(\/L§j + i[

1 lim cov(d)-+ 200{\%] + cov[ \/EH

O'g,max = 02 - 2COV[\/217DJ + 4|:

Tir phuong trinh 5, ing v6i cac cap mat do
thiét ké khac nhau, twong Gng véi hai trudng
hop phuong sai thuc nghiém o= 328.67 va

a}i_r)no cov(d)+2cov(L)+ cov(L\/E )}

BAI BAO KHOA HQC

dudi cta do 1éch chuén cua sb lidu noi suy; nghia
1a du ludi tram c6 day dén dau thi sé liéu mua
van c6 mot sai s6 nho nhit bangn =+n*> =6.12
mm/ngay.

Sau déy ta s& xdy dung biéu do thiét ké cho
hai truong hop ting voi phuong sai thuc nghiém
c6 tinh dén nugget effect va trudng hop phuong
sai Iy thuyét - khong tinh dén nugget effect.

Biéu db thiét ké 1a biéu d6 biéu dién tuong
quan gitra do 1&ch chuén cua sb liéu noi suy so
véi gia tri thue, voi khoang cach gitra cac tram
trén luu vuc. Néu khoang cach giira cac tram
cang nho thi sé liéu ndi suy cang chinh xac,
nghia 1a d6 léch chuan cang nho.

Dé tinh toan d6 1éch chuén, ta xem xét mang
ludi tram do mua nhu maét ludi khong gian hinh
vudng chuén, khi 6 phuong sai uéc luong 16n
nhét Samn? s& duge tim théy tai tim cua moi 0
vuong va dugc xac dinh trén co sé cua chi bdn
tram do mua gﬁn nhét, do vay ma n6 chi nam
trong giéi han cua 4 goc vudng. PO 1éch chuin
ctia s6 liéu noi suy chinh 13 Samax.

Goi L 1a khoang cach gitra cac dinh lién ké
ctia 6 vudng, d 1a bién khoang cach, va D=1/L>
1a mat d6 ciia 6 ludi, thi dama’co thé dugce xédc
dinh bang mot trong cac phuong trinh sau:

)

phuong sai 1y thuyét Cov(0)= orr>= 289.054 ta
xay dung duoc biéu d6 thiét ké nhu trong bang
3 va hinh 4.

Bieu do thiet ke tinh voi so liu mura ngay trong muia mua

18 , : .
16 === Sai s0 quan trac tinh theo soli¢u thirc nghiém
14 Sai s6 quan tric tinh theo Iy thuyét

= = Tiém cén

— — = Sotram thuce té

Do léch chuan thiét ké

5 5 6 6 7 7 8 8

9 9 10 10
Mit d6 (tram/1000km2)

Hinh 4. Biéu do thiet ké wng voi mwa ngay trong ca mua mua
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Trong biéu dd hinh 4 dudng cong nét ddm
phia trén va duong cong nét manh phia duéi biéu
dién su giam do léch chuan cua s6 liéu noi suy
theo mat do ludi tram. Pudong nét manh tng véi
truong hop phuong sai 1y thuyét, khong tinh dén
d6 léch phuong sai (nugget effect), néu theo
truong hop nay thi khi ting mat d6 ludi tram dén
mot mirc ndo do thi sai s6 cta sb lidu nodi suy c6
thé bang 0. Nhung trén thyc té c6 rat nhidu yéu

td tw nhién hay nhan tao tac dong nhu dia hinh,
diéu kién ty nhién, thiét bj quan tric, ngudi quan
tric... gdy ra sai sO trong qua trinh quan tric
cling nhu trong tinh toan noi suy gia tri mua, do
vy ma s liéu tinh toan khong bao gio chinh xéac
tuyét dbi. Trudng hop tinh toan voi phuong sai
thue nghiém cho ta thiy rd diéu dé, du co ting
mat dg ludi tram 1én bao nhiéu chang nira thi van
mic phai sai s6 tdi thiéu 13 6.1 mm/ngay.

Bdng 3. Két qua tinh todn xdy dwng biéu do thiét ké

o Dién Phwong sai thue nghiém Phuong sai Iy thuyét
Mat do - R 2 R Z
STT | (. m/1000km> tich/1 Sai s6 quan | P§ léch chuan | Saisd quan | Do léch chuan

. 2 oA A oA A

tram(km®) | phwong thiét ké phuong thiét ké
1 1 1000 92.96 9.64 55.52 7.45
2 1.2 833 88.25 9.39 50.80 7.13
3 1.4 714 84.56 9.20 47.11 6.86
4 1.6 625 81.58 9.03 44.13 6.64
5 1.8 556 79.09 8.89 41.65 6.45
6 2 500 76.99 8.77 39.54 6.29
7 2.2 455 75.18 8.67 37.73 6.14
8 2.4 417 73.59 8.58 36.14 6.01
9 2.6 385 72.19 8.50 34.74 5.89
10 2.8 357 70.94 8.42 33.49 5.79
11 3 333 69.82 8.36 32.37 5.69
12 3.2 313 68.80 8.29 31.35 5.60
13 3.4 294 67.87 8.24 30.43 5.52
14 3.6 278 67.02 8.19 29.58 5.44
15 3.8 263 66.24 8.14 28.79 5.37
16 4 250 65.52 8.09 28.07 5.30
17 4.2 238 64.84 8.05 27.40 5.23
18 4.4 227 64.22 8.01 26.77 5.17
19 4.6 217 63.64 7.98 26.19 5.12
20 4.8 208 63.09 7.94 25.64 5.06
21 5 200 62.57 7.91 25.13 5.01
22 5.2 192 62.09 7.88 24.64 4.96
23 54 185 61.63 7.85 24.18 4.92
24 5.6 179 61.20 7.82 23.75 4.87
25 5.8 172 60.79 7.80 23.34 4.83
26 6 167 60.40 7.77 22.95 4.79
27 6.2 161 60.02 7.75 22.58 4.75
28 6.4 156 59.67 7.72 22.22 4.71
29 6.6 152 59.33 7.70 21.89 4.68
30 6.8 147 59.01 7.68 21.56 4.64
31 7 143 58.70 7.66 21.26 4.61
32 7.2 139 58.41 7.64 20.96 4.58
33 7.4 135 58.12 7.62 20.68 4.55
34 7.6 132 57.85 7.61 20.40 4.52
35 7.8 128 57.59 7.59 20.14 4.49
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36 8 125 57.33 7.57 19.89 4.46

37 8.2 122 57.09 7.56 19.65 4.43

38 8.4 119 56.86 7.54 19.41 4.41

39 8.6 116 56.63 7.53 19.19 438

40 8.8 114 56.41 7.51 18.97 4.36

41 9 111 56.20 7.50 18.76 4.33

42 9.2 109 56.00 7.48 18.55 431

43 9.4 106 55.80 7.47 18.35 4.28

44 9.6 104 55.61 7.46 18.16 4.26

45 9.8 102 55.42 7.44 17.98 4.24

46 10 100 55.24 7.43 17.80 4.22

3.2. Xdc dinh mgt @é lwéi tram thiét ké hoat dong do mua, trong d6 c6 7 tram thi twong,
3.2.1 Xac dinh mdt dé tram thiét ké 5 tram thuy van va 10 diém do mua nhan dan.

Trén luu vuc song Ba hién ¢6 22 tram dang co
Bang 3. Danh sdach cac tram khi twong, thuy van, diém do mura trén luu vurc song Ba

STT| Tén Tram Vi tri tram Loai tram TeadoX | Toadoy Nim €0 50
§ i i o (m) (m) liéu mua
X \ \ A , 1957-1974,
1 Tuy Hoa Phuong 11, TX Tuy Hoa, Phut Yén | Khi tugng | 313876 | 1446982 1976-nay
2 Son Hoa Son Binh, Tay Son, Phu Yén Khi twgng | 281313 | 1443534 | 1978-nay
1942, 1964-
3 Ayunpa Ayunpa, Ayunpa, Gia Lai Khi tugng | 223823 | 1480951 | 1974, 77-
nay
4 An Khé An Khé, An Khé, Gia Lai Khi tugng | 246104 | 1543452 | 1977- nay
5 MPRic C M’ Ta, M’ Prik, Daklak Khi tuong | 257503 | 1408688 1977-1982
1993-nay
6 Krong Pa Phua Tuc, Krong Pa, Gia Lai Khi twong | 252550 | 1462224
1942, 1964-
7 Ayunpa Ayunpa, Ayunpa, Gia Lai Thuy van | 223823 | 1480951 [1974, 1977-
nay
8 An Khé An Khé, An Khé, Gia Lai Thuy van | 246104 | 1543452 | 1977- nay
9 Cung Son Son Binh, Son Hoa, Pht Yén Thuy van | 281298 | 1441690
10 Pha Lam | Thi xd Tuy Hoa, Tuy Hoa, Phtt Yén | Thuy van | 315675 | 1445127
11 Po omd H'va - Mang Yang, Gia Lai Thuy van | 213775 | 1553019
12 | Hoa Pong Hoa Pdng, Tuy Hoa, Phu Yén Pomua | 308367 | 1434113
13 Phu Lac Hoa. H. Nam, Tuy Hoa, Phi Yén Do mua 326439 | 1432150
14 | Son Thanh Son Thanh, Tuy Hoa, Phu Yén Po mua 284828 | 1430597 119 97972225’
15 KBang KaNat, KBang, Gia Lai Po mua 242743 | 1567469
16 | KonDong |TT.Mang Yang, Mang Yang, Gia Lai| Do mua 14°03' 108°17'
17 bakDoa bak Doa, Mang Yang, Gia Lai Do mua 14°00' 108°08'
18 | ChuSé ChuSg, ChuSé, Gia Lai Domua | 13%42' | 108°05'
19 | Kon Chiéng | Kon Chiéng, Mang Yang, Gia Lai Po mua 13%7' 108°17'

TAP CHI KHi TUQONG THUY VAN
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STT| Tén Tram Vi tri tram Loai tram Teado X | Toadg Y Nim €0 50
: : : : : (m) (m) liéu mua
20 | Pha Thién Ch A Thai, AYunpa, Gia Lai Po mua 13%33' 108°17'
21 | Krong Pa Phu Can, Krong Pa, Gia Lai Po mua 13°18' 108%42'
22 | Eaknop EaKNép, Eakar, Daklak Po mua 1248 | 10827

Vi tong dién tich luu vuc song Ba 14 13.417
km?, mat do ludi tram do mua hién c6 trén luu
vuc twong ung voi 22 tram do mua la 1,64
tram/1000 km?. Gi4 tri nay duoc biéu dién bang
dudng nét dut thang dimg trén bicu do thiét ké
(hinh 2).

Str dung biéu db thiét ké ing véi truong hop
sai s6 dua trén sd liéu thuc nghiém dé 1am can clr
thiét ké, ta thiy: & doan dau ctia dudng cong thiét
Kké, ung voi cép mat do ludi tram nho thi hiéu
qua cua viéc tang mat do ludi tram ddi voi su
giam d¢ 1éch chuin cua sd liéu 16n hon so voi &
cép mat do ludi tram cao hon. Khi mat do ludi
tram cang cao thi do 1éch chuan cta s liéu cang
giam. Voi mat do ludi tram trong khoang tu 2
dén 3 tram/1000 km? thi d6 1éch bat dau giam it
dan di, va véi mat do trén 3 tram/1000 km? thi do
léch chuéan giam rat cham. Do d6 c6 thé xem xét
lya chon mat do ludi tram trong khoang tir 2 dén
3 tram trén 1000 km? (tuong ung vai do 1éch
chuén tir 8,77 dén 8,36 mm/ngay) dé lam tiéu
chuan thiét ké.

Mit khéc, theo tiéu chuin cia t6 chtc khi
tugng thé gigi WMO, d6i voi ving c6 dia hinh
bién ddi phirc tap nhu ving doi ndi thi mat do
ludi tram doi hoi phai c6 tir 4 - 10tram/1000 km?,
con dbi voi ving dia hinh dong bang ven bién,
mat d0 luéi tram co thé nho hon tixr 1-2
tram/1000 km?.

Trong diéu kién dia hinh phirc tap nhu luu
vuc song Ba, vira ¢6 doi nti déc, mang liroi song
sudi ngan, vira c6 dia hinh d6i nai va dong bang
két hop trén cung mdt luu vuc song nén rt kho
dé dua ra duoc mot gia tri mat do ludi tram cu
thé. Can xem xét luu vuc theo ting tiéu luu vuc,
phan tich dén sy bién d6i cua dia hinh va kha
nang dat tram, yéu cau k¥ thuat cua timg khu vuc
cling nhu diéu kién kinh té cho phép dé dua ra

TAP CHi KHi TUQNG THUY VAN

duoc ludi tram hop ly, ddm bao hai hoa cac muc
tiéu va loi ich.
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Hinh 3. Ban do chia tiéu luu viec va mang luoi
tram quan trdac trén luu vuc song Ba

Theo hinh 3 luu vuc song Ba dugc chia thanh
9 tiéu Iuru vuc bd phan. Dién tich mdi luu vie bd
phan; s6 tram, mat do tram thuc té tuong Ung voi
mdi luu vuc bo phan va sb tram thiét ké trén moi
luu vuc dugc tinh toan theo bang 4.
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Bdng 4. LuGi tram thiét ké theo trén lwu viee séng Ba

Mt df tram| So tram tinh S(")’trz_l‘m dé
Tén tidu| Dién tich |S& tram trén thyc té (trén| SO tram tinh | toan thiét ké |xuét can bo
STT Juru vue (i(mz) Juu vire 1000km?) | toan thiét ké | (3tr/1000 sung
: : (2tr/1000 km?) km?)
1) 2 ) 4) ) (6) (7) ¥
1 LV 1 1,439 3 2.08 2.88 4.32 1-2
2 LV 2 1,631 5 3.07 3.26 4.89 0
3 LV 3 1,379 0 0.00 2.76 4.14 2-3
4 LV 4 1,053 1 0.95 2.11 3.16 1-2
5 LV 5 1,417 2 1.41 2.83 4.25 2
6 LV 6 355 0 0.00 0.71 1.07 1
7 LV 7 1,692 2 1.18 3.38 5.08 2
8 LV 8 1,747 1 0.57 3.49 5.24 3
9 LV 9 3,013 8 2.66 6.03 9.04 0
Téng 13417 22 26.8 40.25 12-15

Trong bang 4, tir cot 1 dén cot 5 thé hién cac
thudc tinh cua luu vuc nhu: ky hiéu té€n cac tiéu
luu vuc, dién tich, s6 tram va mat do lugi tram.
Cot (6) va (7) 1a sb tram trén mdi tiéu luu vuc
g v6i hai truong hop mat do tram thiét ké 1a 2
tram/1000 km? va 3 tram/1000 km?. Ct (8) 1a s6
tram duoc dé xuat can phai bo sung cho mdi tiéu
luu vue.

Sb tram trong cot (8) duoc dé xuét bd sung
thém vao mang ludi dya trén viéc phan tich )
tram thuc té trén luu vuc, su bién d6i dia hinh
cua tirng tiéu luu vuc, dién tich caa mdi tiéu luu
vuc theo nguyén tic: O ving nui c¢6 dia hinh bién
d6i manh thi can mat do ludi tram day hon, cac
tram can phan bd twong ddi dong déu trén luu
vuc, kha nang thuc té. DPay chi la s6 tram dé xudt
dé dam bao hai hoa gitta k¥ thuat va cac diéu
kién xa hdi. Khi xay dung lai mang ludi tram,
can khao sat ky thyc dia, ra soat lai mang ludi
tram hi¢n trang dé lya chon vi tri thiét lap tram
quan tric méi; va trude khi thuc hién viée lép dat
cac tram bd sung, can hiéu chinh va kiém dinh lai
mang ludi tram thiét ké trén ban dd dé dam bao
¢6 dugc mang ludi tram tdi wu.

3.2.2. Chon vi tri dé thiét ldp nhitng tram
quan trac moi

Str dung mot ludi hinh vuong c6 kich thude 6
lug'wi L=—= dat chong 1én khu vuce nghﬁién ctru.
Poi véi cac luu vuc ¢6 dia hinh bién d6i manh,
nui cao nhu luu vuc LV _1, LV 2, LV 3, LV 6
thi nén thiét ké voi mat d6 D*=3 tram/1000 km?,
twong tng véi kich thude 6 ludi L=18,2 km; dbi
v6i cac luu vire c6 dia hinh dong bang, nén thiét
ké v6i mat do D*=2 tram/1000 km?, twong ng
véi kich thudce 6 ludi la L=22,4 km. Khi ¢ phia
bén trong bat ky 1 mét ludi nao d6 khong co mot
tram nao dang hoat dong thi khi éy ta nén dat
mot tram mai bén trong 6 ludi d6. Dich chuyén
lu6i hinh vudéng nhiéu lan sao cho mang ludi
tram ma&i thu dugce sau khi dat thém tram phai
ddng bo nhat c6 thé.

Tuy nhién trong thuc té, mang ludi tram da
¢ san, dé dam bao mat do ludi tram dat tiéu
chun thiét ké thi phai bd sung thém céac tram
mdi vao cac vi tri chua c6 tram va tuong dbi cach
déu nhau sao cho dam bao mdi 6 ludi c6 01 tram.
Toa do cac tram bd sung twong tmg voi cac luu
vue con duoc cho trong bang dudi ddy. Can cha
y ddy 14 toa 6 dé xuat theo thiét ké, trong thuc
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té xdy dyng tram can phai khao sat dia hinh xung
quanh khu vuc toa d¢ tram dugc dé xuét dé lya
chon duge vi tri tdi wu, ddm bao cac tiéu chuin
vé kinh té, ky thuat, xa hoi.

4. Két luan va kién nghi

Nghién ctru trén da dua ra dugc burc tranh co
ban vé sb tram trong duoc dé xut bd sung thém
vao mang ludi quan tric tram mua trén luu vuc
song Ba dua trén vi¢c phan tich s6 tram thuc té
trén luu vuc, su bién ddi dia hinh cua tung tiéu
luu vuc, dién tich cia mdi tiéu luu vuc theo
nguyén tic: O vung ndi co dia hinh bién ddi
manh thi can mat do ludi tram day hon, cac tram
can phan bd tuong déi dong déu trén luu vuec,

kha nang thuc t&. Két qua nghién ciru cho thiy sb
tram can thém trén luu vyc song Ba 1a 12 - 15
v6i 22 tram hién dang hoat dong do mua, trong
d6 c6 7 tram thi tugng, 5 tram thuy van va 10
diém do mua nhan dan nang tong sb tram can co
la 34 - 37 tram trén toan luu vuec.

Tuy nhién, day chi 12 s tram d& xuét dé dam
bao hai hoa gitra k¥ thuat va cac diéu kién xa hoi.
Khi xay dung lai mang ludi tram, can khao sat
ky thuc dia, ra soat lai mang ludi tram hién trang
dé lya chon vi tri thiét lap tram quan tric moi;
va trude khi thuc hién viéc lép dat cac tram bo
sung, can hiéu chinh va kiém dinh lai mang ludi
tram thiét ké trén ban dd dé dam bao co duge
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RESEARCH ON THE RAIN GAUGE STATIONS NETWORK ON BA
RIVER BASIN BY USING KRIGING METHOD
Nguyen Van Hieu!
"Department of Information Technology
Abstract: In accordance with statistics of rain data on the river, the research conducted the in-

vestigation to estimate the correlation between rain gauge stations at the study site. The research
used Kringing method to simulate the standard rain gauge stations network on Song Ba river. By
using correlation coefficients, the Kringing method was used to measure the correlation between
rainfall data collected at stations. Daily rainfall data collected at 15 stations there were used to cal-
culate the correlation coefficients of two different stations. The results showed that the numbers of
station which should be added on Song Ba river were 12 - 15, with 22 stations for rain gauge in-
cluding 7 meteorology stations, 5 hydrometeorology stations and 10 of rain observatory sites, adding
to 34 - 37 stations in the total number of stations.
Keywords: Station network, observed rainfall gauges, Kringing method.
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XAY DUNG PHUONG TRINH DU BAO MUA CHO MO
HINH TINH TOAN DONG CHAY MAT

Lé Thi Hong Van, Lé Thi Thu Ha, Hoang Thi Mai

Tém tit: Tinh todn thuy van la mét phan quan trong cia thuy van hoc lién quan chdt ché véi
nhitng nhu cdu thye té ciia nén kinh té quéc dan nham giai quyét cdc van dé diéu hoa va phéan phoi
tai nguyén miede. Mot trong nhitng ddu vao ciia mé hinh tinh todn thuy van chinh la lwong miea di
béo. Tir trude dén nay, bai toan dy bao mwa luon la bai toan vo cung phirc tap, dac biét la dw bao
cho tirng diém cho cdc han thang, mia. Nham hwdng t6i mét phwong phdp it ton kém ma van hiéu
qua, ching t6i da sir dung phirong phdp thong ké dé xdy dung phwong trinh dw bdo lwong mira
thang. Tuy nhién, khdc véi phwong phdp thong ké co dién, thay vi sir dung sé liéu quan trdc hay tdi
phan tich, tac gia da sw dung bo 6 liéu dwoc khoi phuc tir dy bdo cia moé hinh toan cau lam b nhan
16 dé xdy dung phwong trinh. Trong bai bdo nay, tic gia xdy dung phwong trinh dwoe dé dir béo

lwong muwa thang 6, thang 7 va thang 8 cho cac tram dién hinh tai khu vuc Bdc Bé, Viét Nam.
Tir khéa: Dir bdo muwa han thang, Downscaling thong ké.

Ban Bién tap nhan bai: 25/12/2017 Ngay phan bién xong: 08/01/2018 Ngay dang bai: 25/03/2018

1. Téng quan

Dy bao mua la bai toan vé cung phtrc tap
khong chi ddi v6i cac nha khi tugng Viét Nam
ma con ca trén thé giéi. Pbi v6i khu vuc mién
Bic, Viét Nam — noi chiu tac dong cua nhiéu hé
théng gdy mwa nhu rdnh gié mua, rinh gié tiy
trén cao, dai hoi tu nhiét déi, xoay thuan nhiét
d6i, song dong...va ciing 13 noi c6 nhiéu cac hd
chtra thuy dién can dén lwong mua du bao dé
diéu chinh qua trinh van hanh, do viy ma bai
toan dy bdo mua cang trd nén cap thiét.

Péi véi du bao thang va dy bao mua ¢ Viét
Nam, hién nay, tai Trung tdm Dy bao KTTV
Trung wong 1a noi thyc hién bai toan nghi€p vu
dang ung dung mot s6 phuong phap truyén
théng nhu: phuong phéap twong ty hoan luu - so
sanh hinh thé thoi tiét hién tai voi qua khir dé tim
ra cic nam twong ty. Phuong phép thong ké cb
dién: xay dung mdi quan hé twong quan giita
nhiét, mua tram voi yéu td AT500 khu vuc séng
Uran - Ranh Pong A trong nghién ciru cua tac
gia Pham DPuc Thi va cac cong su (1984). Hay
phuong trinh théng ké bang ky thuat hdi qui
tuyén tinh mot bién hay da bién dua trén bo sb

"Trung tam Dy bdo khi twong thity vin quoc gia
Email: vanlhkttv@gmail.com

lidu quan tric ctia cac yéu td phd bién nhu: nhiét
d6 bé mit bién (SST), cac chi s6 cua ENSO (chi
s6 SOI). Song do han ché ciia phwong phéap va sd
lidu dau vao chi yéu 1a truong sd liéu quan tric
trong qua khtr hodc truong tai phan tich nén két
qua dy béo ciling chua dap tng duoc yéu ciu cia
thuc tién.

Mot hudng tiép can méi mé hon 1a mé hinh
hoa khi hau khu vyc. Phuong phap nay sé khic
phuc duge nhuoc diém cta phuong phap thong
ké 14 ¢6 thé dua ra cac du bao truong va gia tri chi
tiét trong tuong lai. Tuy vdy, huéng nghién ciru
nay doi hoi can thiét phai c6 1 hé thong may tinh
hiéu ning cao, ton kém. Vi vdy ma chua thé ing
dung dugc vao bai todn nghi€p vu ¢ nudc ta.

Nham tim kiém mot phuong phép don gian
hon ma van dem lai hiéu qua cao, nhiéu nghién
ctru van huéng toi phuong phéap théng ké. Nho
cong nghé tién tién va k¥ thuat hién dai ma cac
nhan t6 du bao trong phuong trinh du bao hién
nay duoc lay tir truong du béo ciia mé hinh dong
luc [6] (cac bai toan trudc day déu lay tir sb lidu
tai phan tich trong hién tai va qué khwr). Trude
day, cach tiép can nay con gip nhiéu kho khan va
cha yéu van dung theo cach tiép can c¢6 dién vi
ngay trong cic nhan t6 ciing chira dung cac sai
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s6 kho xac dinh. Tuy nhién, nhitng nim gan day
do nhiing thanh cong cua cac mé hinh dy bao khi
hau toan cau di cho nhimg két qua twong dbi tot
v6i cac du bao xu thé chung va cac trudng khi
tugng toan cau. Khi d6 rd rang c6 thé sir dung
cac mbi quan hé théng ké gitra yéu t6 dy bao voi
céc san pham du bio mé hinh toan cdu. Uu diém
quan trong cua phuong phap nay la cé co so vat
1y 1 rang vi nd xay ra trong cting mot co ché cia
mai truong khi hau toan cdu. M6 hinh thong ké
duoc xay dung chi dong vai tro cia mot phuong
tién chuyén két qua du bao di duogc thyc hién
ctia mo hinh toan cau vé khu vuc can du bao,
mang ¥ nghia nhu viéc ha thip pham vi ctia mo
hinh toan ciu. Trong cach tiép can nay c6 hai
cach xtr Iy khac nhau, tuy thudc vao ngudn sd
liéu trong qua khur:

+ Néu ¢ duge chinh b s6 liéu luu hodc
phuc hdi ctia chinh mé hinh st dung v&i mot
thoi gian du dai thi mé hinh chuyén théng ké
duoc xay dung truc tiép tr nguén sb lidu thuc
cta yéu t6 dy bao v6i ddu ra (Output) cia mod
hinh. Loai md hinh dugc goi chung 1a MOS
(Model Output Statistics)

+ Truong hop khong co duoc bo s licu trén,
ngudi ta bude phai sir dung ngudn s lidu quan
trac hodc “tai phan tich” dé xay dung mé hinh
dua trén mdi quan hé dong thoi. RS rang voi
cach tiép can nay khong c6 su dong nhét giira
ngudn sb lidu sir dung véi ngudn sb liéu sinh ra
ttr chinh mo hinh. Khi d6 nguoi ta budc phai gia
thiét rang két qua du bao 1a hoan hao (Perfect).
Chinh vi thé n6 dugc goi 1a phuong phap PP

(Perfect Prognosis).

Phuong phap nay duoc cho 1a c¢6 thé khic
phuc dugc han ché cua cac phuong phép truyén
thong ciing nhu phuong phap mo hinh dong lyc.
Va né dugc hy vong mang lai hi¢u qua tich cuc
nham cai thién bai toan khi hau han thang va
mﬁa[l][S][6][7].

2. S0 liéu va phwong phap

Nhu d noi ¢ trén, c6 rat nhiéu hé théng don
1¢ hodc két hop dé giy ra mua va mot trong cac
hé théng do6 chinh l1a hoat dong cua ENSO. Pa co
nhiéu nghién ctru chi ra rang cac hoat dong cua
ENSO anh huong dén tan suat va luong mua &
khu vuc Tay Thai Binh Duong (trong do c6 Viét
Nam)[2][3][8][9][10]. Trong bai bao nay, tac gia
tién hanh thu nghiém dy bao lugng mua cho cac
tram khu vyc Bic B bang phuong phap hdi quy
tuyén tinh da bién, trong dé sir dung cac nhan tb
khi twong trong ving Nino34 1am nhan té du
bao. Vung Nino34 c6 pham vi 1200W- 1700W,
5%S- 5°N, 14 noi duoc coi c6 trong quan 16n nhat
dén dién bién thoi tiét khu vue Dong Nam A néi
riéng va ving bién Thai Binh Duong noi chung
[9][10]. ]

2.1 .80 liéu

S6 liéu quan tric: Bo sb lidu quan tric mua
tir nam 1971 dén 2012 duoc cung cip boi Trung
tam Du bdo khi tuong thuy van Trung uong
(TTDBTU). Bé dy bao lugong mua thang cho luu
vuc song tai Bic B9, sb liéu mua quan tric tai
day s& dugc 1ay theo s liéu tram khi twong phat
bao Synop. Tram do mua dac trung cho ting tinh
s€ duogc cho boi Bang 1.

Bang 1. Phdn bé cac tram Khi twong va thoi gian co s6 lidu quan trdc

Tinh Tram KT Vido Kinh do Thoi gian
Lai Chau Lai Chau 22.1 103.2 1960-2012
Son La Son La 21.3 103.9 1960-2012
Hoa Binh Hoa Binh 20.8 105.3 1961-2012
Lao Cai Lao Cai 22.5 104.0 1960-2012
Yén Bai Yén Bai 21.7 104.9 1960-2012
Pha Tho Phu HO 21.5 105.2 1961-2012
Ha Giang Ha Giang 22.8 105.0 1960-2012
TuyénQuang Tuyén Quang 21.8 105.2 1960-2012
Ha Noi Léang 21.0 105.8 1961-2012
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S6 liéu du bao: La sb liéu hincast (sb liéu
phuc hdi ctia mé hinh toan cau) duoc 13y tir trang
cia Nhat, dia chi:
http://ds.data.jma.go.jp/tcc/tcc/gpv/model/ImE
Hind/ImE _GPV _Daily.html

S lidu nay bao phu toan cau va luu file theo

web download tai

dang grib2. Trong nghién ctru nay tac gia chi
trich viing Nino34 dé giai quyét bai toan.

Quy trinh xur Iy s6 liéu, chung toi thyc hién
mot cach ty dong thong qua so do dudi day. Sau
khi download sb liéu duoc luu trir dudi dang
Grib2 tur trang web cua Nhat, tac gia xu ly
chuyén sang file txt, cit ving s liéu can sir dung
va tao bo nhan to phu hop cho céc tram trong
ting thang. Cudi cung, dua bo sb lidu d6 vao
chuong trinh xay dung phuong trinh du bao,
kiém chimng va tinh sai so.

2.2 Phuwong phdp dw bdo

Trong nghién clru nay, tac gia st dung
phuong phép hoi quy tuyén tinh da bién véi yéu

[ DownloadSL }_,--»
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td du bao 1a lwong mua thang va nhan t6 du bao
1a cac truong khi twong bao gom: do cao dia thé
vi muc 500mb (H500), nhiét 4o muc 850mb
(T850), khi 4p muc mit bién (Ps), mwa mo hinh
(R) va do am tuong ddi muc 850 mb (Rh850).
Nhirng nhan t6 nay di dugc tac gia tinh tuong
quan va lya chon riéng cho tirng thang.

3. Xay dung phuwong trinh du bao

bé xay dung phuong trinh du bao, chung t6i
chia bo s6 liéu ra hai phan: phan 1 gdm s6 liéu tir
nim 1979 dén nam 2004 dung dé xay dung
phuong trinh du bao, phé”m 2 gém nam nam tiép
theo tir nam 2005 dén 2009 dung dé kiém
nghi¢ém phuong trinh du béo.

Sau khi tuyén chon bo nhan té du bao cho
timg thang, tic gia tién hanh chay chuong trinh
va thu dugc phuong trinh dy bao mua théng.
Trong bai bao nay, tac gia chi dua ra dy bao mua
thang 6, thang 7 va thang 8 cho cac tinh Bic Bo
da noi ¢ trén.

CtrinhDB.bat

Hinh 1: Sor do quy trinh dy bdo

Dé thudn tién tac gia ky hiéu cac nhan t6 nhu
sau:

Do cao dia thé vi muc 500mb: Hmm

Nhiét d0 muc 850mb: Tmm

Khi ap muc mat bién: Pmm

Mua mo6 hinh: Rmm

b6 4m tuong ddi myuc 850mb: Rhmm

Trong d6: mm la sb thang (vi du H6 1a do cao
dia thé vi muc 500m cia thang 6)

Dudi ddy 1a bang thé hién hé sb trong quan
va phuong trinh dg bao mua ba thang 6, 7 va 8§
clia cac tram khi twong dién hinh (Bang 2 -
Bang 4):
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Bang 2. Céc phwong trinh dir bdo mwa va hé sé twong quan cho cdc tram trong thang 6

Tram HSTQ Phwong trinh du bao
boi

Lai Chau 0.68 -188136.00 - 36.07R4 - 18.60RS5 - 22.73Rh4 + 148.27P4 + 6.99HS5
Son La 0.5 -22304.20 - 27.72R4 + 10.94R5 + 42.35Rh4 — 9.65P4 + 4.97HS
Hoa Binh 0.39 28842.22 - 16.83R4 - 10.38RS + 35.22Rh4 - 13.66P4 - 2.95H5
Lao Cai 0.5 49704.43 + 28.36R4 + 27.60RS - 49.47Rh4 - 41.41P4 - 0.72H5
Yén Bai 0.51 45696.10 — 9.60R4 + 6.95R5 + 63.69Rh4 - 41.73P4 - 1.39H5
Phu HO 0.32 3544.71 - 3.90R4 - 2.32R5 + 32.69Rh4 - 33.64P4 + 4.81H5
Ha Giang 0.5 -131988.10 - 41.89R4 + 40.89R5 + 30.14Rh4 + 146.20P4 — 3.00H5
Tuyén Quang 0.45 44511.14 - 38.81R4 — 2.30R5 + 55.93Rh4 - 74.04P4 + 4.53H5

Bang 3. Cdc phirong trinh dw bdo mua va hé sé twong quan cho cdc tram trong thang 7

Lai Chau

Son La

Hoa Binh

Lao Cai

Yén Bai

Phu H6

Ha Giang
Tuyén Quang
Lang

0.55
0.39
0.56
0.39
0.5
0.55
0.4
0.51
0.5

113904.50 + 16.42R7 + 10.69R6 + 53.79Rh6 - 160.50P6 + 7.53H7
12465.53 - 34.20R7 + 31.65R6 + 8.74Rh6 - 16.03P6 + 0.57H7
-95794.45 + 10.99R7 + 11.59R6 + 21.77Rh6 - 19.77P6 + 19.49H7
433.86 - 23.46R7 + 54.38R6 - 1.43Rh6 - 18.21P6 + 3.11H7
20786.44 - 12.44R7 + 57.81R6 - 7.64Rh6 - 59.72P6 + 6.84H7
-20749.96 - 5.71R7 + 16.17R6 + 77.25Rh6 - 11.02P6 + 4.45H7
81356.64 +25.46R7 - 47.77R6 + 65.06Rh6 - 121.45P6 + 6.29H7
-24427.32 - 21.08R7 + 2.52R6 + 61.41Rh6 + 26.43P6 - 1.12H7
-11725.54 + 5.53R7 + 29.00R6 + 27.47Rh6 - 52.01P6 + 10.60H7

Bdng 4. Cdic phwong trinh dir bdo mua va cdc hé sé twong quan cho cdc tram trong thang 8

Tram HSTQ boi Phuwong trinh du bao
Lai Chau 0.55 113904.50 + 16.42R7 + 10.69R6 + 53.79Rh6 - 160.50P6 + 7.53H7
Son La 0.39 12465.53 - 34.20R7 + 31.65R6 + 8.74Rh6 - 16.03P6 + 0.57H7
Hoa Binh 0.56 -95794.45 + 10.99R7 + 11.59R6 + 21.77Rh6 - 19.77P6 + 19.49H7
Lao Cai 0.39 433.86 - 23.46R7 + 54.38R6 - 1.43Rh6 - 18.21P6 + 3.11H7
Yén Bai 0.5 20786.44 - 12.44R7 + 57.81R6 - 7.64Rh6 - 59.72P6 + 6.84H7
Phu HO 0.55 -20749.96 - 5.71R7 + 16.17R6 + 77.25Rh6 - 11.02P6 + 4.45H7
Ha Giang 0.4 81356.64 + 25.46R7 - 47.77R6 + 65.06Rh6 - 121.45P6 + 6.29H7
Tuyén Quang 0.51 -24427.32 - 21.08R7 + 2.52R6 + 61.41Rh6 + 26.43P6 - 1.12H7
Lang 0.5 -11725.54 + 5.53R7 + 29.00R6 + 27.47Rh6 - 52.01P6 + 10.60H7
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Nhin vao bang phuong trinh trén, ta thiy
phén 16n céc tram thir nghi¢m déu dat duogc hé sd
tuong quan tur 0.5 tré 1é€n. Co6 mot s6 tram hé sb
tuong quan chi dat 0.2 — 0.3. Thang 6, Hoa Binh,
Pht H 1an luot 0.39, 0.32. Thang 7, Son La,
Hoa Binh, Lao Cai, Phu H¢ lan luot 1a 0.28,
0.28, 0.22, 0.35. Thang 8, Son La, Lao Cai dat
0.39, 0.39. Nhu vay, 10 rang cac phuong trinh c6
hé sb twong quan thap thudng tap trung vao cac
tram Son La, Hoa Binh, Phu Ho. Piéu nay co thé
Iy giai mot phan do tac gia chua chon dugc bd
nhéan té t6t nhat, mot phén do diéu kién dia
phuong hay do chudi s6 liéu théng ké chua du
dai....

4. Kiém nghiém phwong trinh

Dé kiém nghiém phuong trinh dy béo, chiing
t6i da tién hanh trén bo s liéu lich st trong 5
nadm: Tir ndm 2006 dén ndm 2010. Cac loai sai s6
duoc dung dé danh gia bao gdm: Sai s6 trung
binh (ME), sai s6 trung binh tuyét d6i (MAE) va
sai sb binh phuong trung binh (RMSE). Sai sb
trung binh cho biét phuong trinh du bao lugng
mua thap hon hay cao hon so véi thuc té. Sai s6
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trung binh tuyét ddi cho biét do 16n sai sb du bao
trung binh ctia phuong trinh. Sai s binh phuong
trung binh cho biét d6 bién thién sai sé cua
phuong trinh hay mic d6 6n dinh cia phuong
trinh.

Céc sai sd trén duoc tinh toan theo cong thirc
(1, 2, 3) duoi day:

1 & A
ME =—=) (y,-7;) (D
n j=1
1 A
MAE :_Z‘yj =Y ()
nj=1
1 & A
RMSEﬂ[;Z(y,-—yj)z 3)
=)

Trong do: yj 1a két qua du béo;
y jla két qua quan tric duoc;
j 1a s6 lugng céc phép thur, cu thé ¢ day l1a
s6 nam (tr nam 2006 dén 2010)
Duéi déy 1a hinh biéu dién sai s6 ctia cac tram
theo tung thang:

Sai s6 (mm)

= ME
o MAE
ORMSE

Hinh 2. Biéu do sai s6 ME, MAE va RMSE ciia cdc tram trong thdng 6.
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Hinh 3. Biéu do sai s6 ME, MAE va RMSE ciia cdc tram trong thang 7
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Hinh 4. Biéu do sai s6 ME, MAE va RMSE ciia cdc tram trong thang 8.

Nhin vao sai s6 ME & cac biéu do hinh (2),
(3) va (4) ta s& thay, cac tram nhu Lai Chau, Hoa
Binh ludn ¢ dy bao thip hon so véi gid tri quan
trac va do 16n sai s ciia chung vao khoang trén
dudi 100 mm. Véi cac tram Son La, Ha Giang,
Pht HQ (Pht Tho) ¢6 2 trong 3 thang c6 du béo
thap hon nhung véi thang c6 dy bao cao hon thi
d6 16n sai sb lai thap hon nhimng thang con lai.
Riéng voi cac tram Lao Cai, Yén Bai, Tuyén
Quang va Lang lai c6 2 trong 3 thang co6 gia tri
du bao cao hon thuc té. Tur cac biéu dd ta c6 thé
biét dugc do 16n sai s ting tram trong ting
thang dé ung dung vai timg trudng hop cu thé.

N6i dén d6 6n dinh cua phuong trinh du bao
ta xét dén sai s6 binh phuong trung binh RMSE.
Sai s6 nay cang thap thi d6 6n dinh ciia phuong
trinh théng ké xdy dung dugc cang mang tinh
g dung cao. Nhu viy, véi 3 biéu do trén ta thiy
phuong trinh dy bao cua tram trong thang 6 c6
tinh 6n dinh cao nhét. Quay lai bang (2), (3) va
(4) vé phuong trinh va hé sé twong quan & trén
thi rd rang ddy ciing 1a thang c6 nhiéu tram c6
tuong quan cao nht.

Qua phan tich so bo 3 biéu dd trén, tac gia
thdy rang phuong trinh dy bao mua cho cac tram
dién hinh tai khu vuc Bic Bo trong 3 thang mua
mua van cho sai s kha 1on (trén duéi 100mm),
do vay chua co tinh tmg dung cao. Tuy nhién tac
gia co co sé dé ky vong vao viée xay dung bod
phuong trinh tdt hon nho viée lua chon bd nhan
t6 khi tuong tt hon cho ting tram, xay dung
chudi sb liéu dai hon va c6 chét lugng t6t hon,
xem xét dén cac nhan té dia phuong cua timg
tram.... Mot khia canh quan trong khac, tac gia
mudn tim ra bo sai sd du bao hé théng dé hiéu
chinh phuong trinh du bao va cung cip thém co
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s& tham khao cho cac du bao vién.

5. Két luin

Nhu vay, qua qua trinh nghién ctru va thuc
hién bai bao, cac tac gia da rat ra mot vai két luan
nhu sau:

- Hau hét cac phuong trinh du bao déu c6 hé
sO turong quan tir 0.3 dén 0.6- day 1a gid tri c6 thé
cho 14 kha quan trong bai toan dy bao thdng ké.

- Trong cac phuong trinh du bao hau hét déu
thdy xuat hién bién H500 tirc do cao dia thé vi
muc 500mb - nhén t6 dai dién cho hoan luu qui
mé 16n. Piéu d6 c6 thé cho thiy, cac phuong
trinh dy bao c6 tinh khach quan cao.

- Phin 16n cac tram khu vuc phia tiy bic co
gia tri du bao thap hon so voi gid tri quan tréc;
trong khi d6 cac tram phia dong béc lai thuong
¢6 gia tri du bao cao hon so vé6i quan tric.

- Phuong trinh du bao ctia tram nao c6 h¢ )
tuong quan cao thi thudng c6 do 6n dinh cao nén
¢6 tinh Gmg dung cao hon trong thyc té. Vi cac
tram dién hinh & khu vuc Bic B thi phuong
trinh dy bao cua cac tram trong thang 6 1a c6 hé
s6 twong quan va d6 6n dinh cao nhat.

Cudi cing, cac tic gia nhan thiy rang, két qua
nhu nhan dugc tuy con chua dugc nhu mong doi
nhung da c6 nhiing cai thién hon so vdi nhitng
phuong phap dy bao mua thang trude day, va co
kha ning dap ung dugc nhu cau cung cap s liéu
du bao phuc vu cho linh vyc dy bdo thuy van.
Trong nhiing nghién ctu tiép theo, tac gia ki
vong sé& xdy dung duogc bo s liéu c6 chat lugng
t6t va nhimg nhan t6 t6t hon cho ting tram dé c6
dugc nhitng phuong trinh dy bao co6 tinh ung
dung cao, tré thanh cong cu hiru ich hd tro cac
du bao vién trong cong tac nghiép vu.
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DEVELOPING MONTHLY PRECIPITATION FORECAST EQUA-
TIONS FOR MODEL OF SURFACE FLOW
Le Thi Hong Van!, Le Thi Thu Ha!, Hoang Thi Mai!
"National Center for Hydro-meteorological forecasting, Vietnam

Abstract: Hydrological calculations are an important part of hydrology, which is closely related
to real needs of national economy in order to solve the problems of regulating and distributing water
resources. One of the inputs in the hydrological calculation model is precipitation forecast. Up to
now, precipitation forecast has been an extremely difficult and complicated problem for general me-
teorologists and professional weather forecasters in particular,especially, the problems forecast at
a given place for monthly and seasonal forecasts. To have an effective and cost-effective method,
the authors used statistical Downscaling method to build equation of monthly precipitation forecast.
However, there is a difference in classical statistic, the authors used to hindcast data series of cli-
mate model instead of using observation or reanalysis data. In this newspaper, the authors build
equations of monthly forecast in June, July, August for typical stations in the North of Viet Nam.

Keywords: Monthly range precipitation forecast, Statistical Downscaling.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUQONG NONG
NGHIEP, THUY VAN THANG 2 NAM 2018

Trong thang 02/2018, da xudt hién 1 dp thdp nhiét déi do con bao Sanba suy yéu, di chuyén tir
phia Tdy Thai Binh Dwong qua mién Nam Philippin di vao khu viee phia nam Bién Péong, sau dé suy
yéu va khéng anh hwong truc tiép dén ddt lién nuée ta. Ngodi ra & Bdic Bé va Bdc Trung Bé xudt
hién 1 dot rét dam, rét hai trén dién rong kéo dai tir ngay 29/01 dén ngay 8/02/2018, tai Sapa sing

ngay 31/01 da xudt hién miea tuyét, tai Mau Son (Lang Son) xudt hién bang gid.
Liegng muea trén toan quoc phé bién thdp hon trung binh nhiéu nam, thdm chi mét sé noi thuéc
Tdy Nguyén va mién déng Nam B¢ ca thang khéng cé mura.

TINH HINH KHi TUQNG
1. Hién twong thoi tiét dic biét:
+ Ap thép nhiét déi thang 2:

Chiéu 11/02 mot ap thap nhiét d6i (ATND)
trén khu vuc phia Dong mién Nam Philippin da
manh 1én thanh bdo va c6 tén qudc té 1a Sanba.
Bio chu yéu di chuyén theo hudng Tay, sau di
chuyén nhanh theo huéng Tay Tay Bic. Dén
chidu ngay 13/02, vi tri tim bdo Sanba ¢ vio
khoang 9,5 d6 Vi Bic; 125,0 6 Kinh Pong, trén
khu vue mién Nam Phi-lip-pin. Strc gié manh
nhit & ving gan tim bdo manh cip 8 (60-
75km/gid), giat cap 10. Sau d6 bio tiép tuc di
chuyén chii yéu theo hudng Tay va sang ngiy
14/02, sau khi di qua khu vuc mién Nam Philip-
pin, bio Sanba di suy yéu thanh ATND. Dén 01
gio ngay 15/02, vi tri tam ATND ¢ vao khoang
8,7 d6 ViBéc; 117,7 do Kinh Pong, trén khu vuc
dao Pa-la-oan (Phi-lip-pin). Sirc gi6 manh nhat &
ving gan tim manh cap 6 (40-50km/gio), giat cap
8. T6i 15/02 sau khi di qua mién Nam Philippin
vao khu viuc Nam Bién Pong ATND di suy yéu
thanh ving ap thap va tan dan, khong anh huong
truc tiép dén dat lién nudc ta.

+ Khong khi lanh

Trong thang 02/2018 da xay ra 5 dot khong
khi lanh. Trong d6 cac dot KKL c6 cuong do
manh lién tuc duoc ting cudng tir cudi thang 01
dén dau thang 2/2018 da gay rét dam, rét hai dién
rong tai cac khu vuc thudc Bic Bo va khu vy tir
Thanh Hoéa dén Thira Thién Hué, ving nui cao
xay ra bang gia kéo dai tir ngay 29/01 dén ngay
13/02. Dién bién chi tiét nhu sau:
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- Tir ngay 28/01 do anh hudng cua khong khi
lanh tang cuong manh, & Bic Bo va Bic Trung
B6 di xay ra rét hai dién rong. O vinh Bic Bo da
¢6 gi6 dong bac manh cap 7, gidt cap 9, bién dong
manh. Sau d6 ngay 02/02 khong khi lanh tiép tuc
dugc tang cuong bo sung. O vinh Bac Bo duy tri
gi6 déng bac manh cap 6-7, git cap 8, bién dong
manh. Do anh huodng cuia khdng khi lanh tang
cudng, & Bic B va cac tinh tir Thanh Hoa dén
Thira Thién Hué troi tiép tuc rét dam, rét hai;
ving ndi cao ¢ bang gia va swong mubi.

- Sau d6 dén dém ngay 05/02 khong khi lanh
lai dwoc ting cudng bd sung voi cudng do manh
khién cho Béc B va céc tinh tir Thanh Hoa dén
Thira Thién Hué nhiét do duy tri thip va ¢ ngudng
rét dam, rét hai dién rong kéo dai. O vinh Béc Bo
d3 co gio dong bac manh cip 7, giat cap 8. Nhiét
d6 thap nhat ¢ ving dong bang pho bién 8-11 do,
vung nuai 5-8 d9, vung nui cao dudi 3 do.

- Chiéu t6i va dém ngay 10/02 sang ngiy
11/02 khéi khong khi lanh ting cudng xudng phia
Nam. Khong khi lanh d anh huong dén hau khap
Bic B, Bic va Trung Trung Bo. O Vinh Bic Bo
da co gi6 dong bac manh cép 6, giat cap 7.

- Ngay 21/02, mét dot khong khi lanh manh
anh huong dén nudc ta, gdy mua nho rai ric & cac
tinh mién Bic, trong ngay 22-23/02 cac tinh mién
Bic troi chuyén rét.

2. Tinh hinh nhiét d¢:

Nhi¢t d§ trung binh thang 02/2018 trén ca
nudce pho bién x4p xi so voi TBNN, riéng khu vuc
Trung B6 va mot s6 noi & Tay Nguyén thip hon
so v6i TBNN cung thoi ky tir 0.5-1.0 d9. Trong
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do céc tinh tir Ha Tinh téi Binh Dinh c6 nhiét
trung binh thap hon TBNN tir 1.0-1.5 d6.

Noi ¢6 nhiét do cao nhit 1a Bién Hoa (Pong
Nai): 37.2°C (ngay 24).

Noi c6 nhiét d6 thap nhat I Sa Pa (Lao Cai) va
Mau Son (Lang Son): -0.90C (ngay 5).

3. Tinh hinh mua:

Trong thang 02/2018 trén ca nudc khong xay
ra dot mua 16n dién rong nao.

Khu vuc Bic Bo pho bién it mua, chi yéu co
mua nho, mua phun va suong mu rai rac tap trung
trong cac thoi ky tir ngay 10-12/02 va tir ngay 19-
22/02.

Trung Bo ¢ mua rao va dong xuat hién nhiéu
noi tai cac tinh tr Thanh Hoa dén Thira Thién
Hué trong ngay 11-12/02 va 21-22/02 véi lugng
mua phé bién tir 15-30mm, Nghé An ¢6 noi cao
hon trén 40mm.

Téng lugng mua trong thang 02/2018 trén hau
khap ca nudc phd bién thip hon so voi TBNN
cung thoi ky tir 60-100%.

Noi ¢6 lugng mua thang cao nhat 1a Pa Lat
(Lam Pong): 115mm, cao hon TBNN la 94mm.
Pay ciing 1 noi c¢6 luong mua ngay cao nhat xay
ra trong thang.

Trong thang 02/2018, tai Pong Van (Ha
Giang) va mot sb noi thuéc nam Tay Nguyén va
mién dong Nam Bo6 ca thang khong co mua.

4. Tinh hinh ning:

Tong sb gio nang trong thang 02/2018 tai hau
khip ca nude phd bién déu thap hon TBNN cuing
thoi ky.

Noi c6 s6 gid ning cao nhit 1a Play-cu (Gia
Lai): 276 gid, cao hon TBNN cung thoi ky 1a 16
gio.

Noi ¢6 sb gio ning thap nhat 1a Hitu Liing
(Lang Son): 21 gio.
KHi TUQGNG NONG NGHIEP

Diéu kién KTNN thang 2/2018 ¢ hau hét cac
vung trong ca nudc khong thuc su thuédn loi cho
san xudt nong nghiép do nén nhiét thip, tong
lugng mua thang qua it hodc khong c6 mua trong
khi d6 lugng bdc hoi cao gay tinh trang thiéu
nude nghiém trong cho san xuat nong nghiép. O
cac tinh phia Bic lién tiép xuét hién cac dot
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khong khi lanh ting cuong vao cudi thang 1, dau
va trung tuan thang 2 gy ra cac dot rét dam, rét
hai, mot s6 khu vuc cung nui cao xuét hién bang
tuyét, swong gia lam anh huong dén tién do gieo
cay lta vu déng xuén 2017 - 2018. O cac tinh phia
Nam, han han 6 Nam Trung B9, Tay Nguyén, dic
biét 1a cac tinh Pong bang song Ciru Long, thoi
tiét khong mua hodc lugng mua khong dang ké
cung voi cac dot xam nhap man da gay anh
huong 16n cho ba con nong dan.

San xuét nong nghiép thang 2 tap trung chi
yéu vao viéc gieo cay vu dong xuan, thu hoach
cac cay vu dong, cham soc bon phan, phong trur
sau bénh va gilt nudc cho dién tich lta dong xuan
som da gieo cdy & cac tinh mién Bic. Cac tinh
phia Nam da két thic gieo ciy lta vu dong xuén,
cham sdc lua chinh vu va thu hoach cac tra dong
xuan som, dong thoi tranh thu 1am dat gieo trong
céc loai cAy mau vy xuan, cdy cong nghiép ngin
ngay va rau dau cac loai

Dén cubi thang 2, ca nude da gieo cdy duoc
2860,2 nghin ha lta dong xuan, tang 0,4% so
cung ky nam trude. Dién tich gieo ciy lta dong
xudn céc tinh phia Bic dat 907,1 nghin ha, bang
97,3% cung ky, dat 80,3% ké hoach dé ra. Cac
tinh phia Nam da co ban két thuc xudng gidng laa
dong xuan, téng dién tich dat 1953 nghin ha, tang
1,9% so v6i ciing ky nam trude, bang 101,3% ké
hoach.

1. Poi véi cay hia

Céc tinh mién Bic:

Thang 2 1a thang mua dong & cac tinh mién
Bic, diéu kién khi trong nong nghiép khong thuc
su thuén lgi cho san xuét néng nghi¢p. Vao dau
thang 2, do anh hudng cua dot khong khi lanh
tang cuong lam nhiét do nén nhiét ha thép, Xay ra
cac dot rét dam, rét hai, nhiéu ving ndi cao Xuét
hién bang gia, tuyét nhu khu vuec Mau Son (tinh
Lang Son) nhiét d6 tiép tuc giam thap xudng -
1,6°C 1am anh huong 16n dén san xuat nong
nghiép.

Cung voi cac dot rét dam, rét hai thi lugng
mua va s6 ngdy mua trong thang ciing rat it, nhiéu
khu vuc lugng mua cé thang dudi 10 mm nhu khu
vuc Son La, Mai Chau, Hoa Binh, Lao Cai, Nghia
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L6, Hita Liing, Son Pong, Son Tay... thip hon
luong bdc hoi tir 10 - 70 mm, do am khong khi t6i
thap tuyét ddi c6 nhitng noi xudng dudi 18% (Béc
Giang) 1am cho cac song sudi, ho ao can kiét
khong da nude cung cap cho vu dong xuan.

Tai cac dia phuong phia Bic, dot rét dam, rét
hai vao dau thang gy anh hudng 16n dén san xudt
néng nghiép. Cu thé:

- Trén dia ban tinh Son La da c6 960 con gia
stic bi chét rét. Nhiéu dién tich cay trong & nhiéu
ving cao bi chay kho 14, anh huéng ning dén san
xudt va doi song nhéan dén;

- Tinh Yén Bai di c6 187 con gia suc gdm
trau, bo, b€, nghé, dé bi chét rét, tap trung & cac
huyén vung cao;

- Tinh Lao Cai ¢6 145 con gia stic chét rét;

- Tinh Hoa Binh: toan tinh da thiét hai 115 con
trau, bo, bé, nghé.

Trong thang cac dija phuong mién Bic dang
¢d ging khic phyc tinh trang han va thiéu nudc,
tap trung lay nude d6 ai, cho san xuat vu dong
xuan. Tinh dén cudi thang, dién tich gieo cdy lta
Dong xuan dat 907,1 nghin ha, bang

97,3% cung ky. Do dot rét dam, rét hai kéo dai
10 ngay xay ra vao cudi thang 1 dau thang 2; cing
v6i d6, Tét Nguyén dan nam 2018 mudn hon 2
tuan so v6i nam trude do nam 2017 nhuan nén
tién do lam dat va gieo trong mét sb cay trong vu
xuan cham hon so voi cung ky: Céc tinh Trung
du va mién ndi phia Bic chi dat 86,8%; céac tinh
Bic Trung Bo dat 98,1% so voi cung ky. Hién
nay, lta dong xuan sinh trudng va phat trién tdt.
Tai mot sé dia phuong, tuy xuat hién rai rac sau
bénh gay hai trén lua nhu sau duc than hai cham,
sau cudn 14 nho, nhung do dugc phat hién va
phong chdng kip thoi nén khong anh hudng dén
su phat trién cia cay laa.

Céac tinh mién Nam: Tinh trang kho han ¢
nhiéu khu vue chua duge cai thién. O khu vuc
Nam B6, nhiéu noi khong c6 mua nhu Xuan Loc,
Tan Son Nhat, Bién Hoa, Viing Tau, Chau Déc,
Cang Long, Ba Tri, My Tho... da gay nhiing tr&
ngai 16n cho san xudt lta vu dong xuan.

Tay Nguyén va Nam Trung B¢ dang la cao
diém cua muia kho, nhiéu khu vic ca thang khong
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c6 mua nhu Phan Thiét, Cam Ranh, Pleiku,
Ayunpa, Kon Tum, Dac T6, Buon Ma Thuot. ..
hodc lugng mua khong dang ké (dudi 10 mm)
trong khi d6 luong bdc hoi tir 60 - 159 mm lam
cho hang van héc ta cdy trong nhat 1a cy ca phé,
ho tiéu dang ddi mat voi mot mua han méi. Voi
thoi tiét hanh kho 16n nén kha ning gay chdy ring
rt cao. O nhirng ving san xuat nong nghiép nhd
nuée trdi viée gieo cdy lua déng xuan gip nhiéu
kho khan

Dén cubi thang, cac tinh phia Nam di co ban
két thuc xudng giéng lia dong xuan dat tong dién
tich 1953 nghin ha, tang 1,9% so vi cung ky nam
trudc, riéng ving Pong bang séng Ciru Long
xudng gidng dat gan 1564 ngan ha, ting 1,7%
cung ky. Hién laa dong xuan phat trién tot, nhimng
tra l0a chinh vy dang trong giai doan d¢ nhanh -
lam dong, sb it trong giai doan giam sira, chuan bi
trd, trong d6 c6 323,8 nghin ha lua dong xuan
thudc ving dé bao va viing ngot hoa & Pong bang
song Ctru Long da cho thu hoach, giam 22,9% do
anh huong mua ddu vu nén xudng gidéng cham.
Tinh hinh thoi tiét hién nay twong dbi thuan loi
cho sy phat trién cta ciy laa. Viung Pong bang
song Ctru Long, dién tich Iua dong xuan da cho
thu hoach dat 248,4 nghin ha, chiém 15,9% dién
tich xudng giéng, ning suit uéc dat 64,1 ta/ha.
Dién tich thu hoach lua mua ¢ céc tinh phia Nam
udc dat 550 nghin ha, chiém 96,4% dién tich gieo
tréng, nang suét ugc dat 48,3 ta/ha.

2. Poi véi cac loai rau mau va ciy cong
nghiép

Tién d6 gieo trong cac loai cdy rau mau vu
déng xuan nhin chung cham hon cung ky nam
trude. Trong thang, cac dia phuong trong ca nudc
da gieo trong udc dat 344,5 nghin ha cdy mau
lwong thuc cac loai, béng 92,7% cung ky nam
trude. Cac cdy trong chinh gom c6: Ngo dat 211,7
nghin ha, khoai lang dat 49,1 nghin ha, sdn dat
83,1 nghin ha. Cac cdy cong nghiép ngian ngay
dién tich dat 151,9 nghin ha, bang 93,6% cung ky
nam 2017, trong d6: Cay dau tuong dat 13,5
nghin ha, cay lac dat 77,8 nghin ha. Téng dién
tich rau, dau dat 396,5 nghin ha, ting 5,8% cung
ky nam trude. Tién do gieo trong cdy rau mau vu
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dong xuédn 2018 nhin chung cham hon cung ky
nam 2017, mot phan do thoi tiét khong thuan loi,
dau vu déng mwa nhiéu dat w6t khong thé gieo
tréng, dau vu xuan rét dam rét hai; bén canh do do
mot s6 cay hiéu qua kinh té khong cao trong khi
chi phi dau vao ting da anh hudong dén viéc dau
tu tham canh va mé rong dién tich gieo trong.

Ché 16n 14 that tht nhat, sinh truong kém &
Mdc Chau trén dat rat kho, sinh truong trung binh
& Ba Vi trén dat am trung binh. Lac ¢ Trung
Trung B9 ra 14 that thr 3, trang thai sinh trudng
trung binh Ca phé Tay Nguyén dang ra ny; ca phé
Xuan Loc dang no hoa. Ca phé sinh truong trung
binh dén tbt trong diéu kién tudi d.

3. Tinh hinh sdu bénh

Theo Cuc bao v¢ thuc vat do anh huong cua
cac dot khong khi lanh kém theo mua nén mat sO
bénh phat sinh gay hai trong thang 2 gia tang trén
dién rong nhu bénh dao 6n hai laa, dc buou vang,
chudt, bo tri, bénh nghet ré. Bénh dao 6n 14, bénh
dao 6n c6 bong, ray ndu, ray lung tring, bénh den
1¢p hat phat sinh gay hai chu yéu trén lta tra sém
& giai doan dong trd dén chéc xanh, nang cuc bo
trén cac giong lta nhiém. Sau cuén 14 nho, sau
nan, sau duc than ... phat sinh va gay hai tang,
chu yéu trén laa dong xuan & giai doan dé nhanh
dén dng cai, rai rac nang cuc bo. Phan 1én cac
loai sinh vat gy hai ndy tap trung chu yéu ¢ cac
tinh phia Nam. Dién tich lda bi nhiém dich hai
nhu sau:

- Réy hai lua: Dién tich nhiém 20.596 ha,
nhiém ning 422 ha. Tap trung chi yéu tai cac tinh
phia Nam.

- Bénh VL, LXL: Dién tich nhiém 883,4 ha,
nhidm ning 141,7 ha. Phan b tai cac tinh Soc
Trang, Hau Giang, Pong Thap.

- Bénh dao 6n hai 1a: Dién tich nhiém 23.435
ha, nhiém ning 136 ha. Tap trung tai phia Nam.

- Bénh dao 6n ¢b bong: Dién tich nhiém 3.165
ha, nhiém nang 01 ha. Tap trung tai cac tinh phia
Nam.

- Sau cuén 14 nho: Dién tich nhiém 2.972 ha.
Tap trung chi yéu tai cac tinh phia Nam.

- Sau nan (mudi hanh): Dién tich nhiém
10.590 ha, nhidm ning 856 ha. T4p trung chu yéu
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tai cac tinh Pong Thap, Kién Giang, Long An,
Vinh Long, An Giang va Hau Giang ...

- Bénh bac 1a: Dién tich nhiém 11.594 ha,
nang 77 ha. Phan b6 cha yéu tai cac tinh Bac
Liéu, Séc Tring, Kién Giang, Ddng Thap, Khanh
Hoa, Binh Thuan...

- Bénh den 1ép hat: Dién tich nhiém 5.045 ha.
Phén b chu yéu tai cac tinh phia Nam.

- Chudt: Dién tich hai 4.114 ha, hai nang 50
ha. Phan bd tap trung tai cac tinh Bac Liéu, Ca
Mau, Séc Tring, Dong Thap, Kién Giang...

- Oc buou vang: Dién tich hai 3.200 ha, hai nang
47 ha. Phan bé tap trung tai cac tinh Soc Trang,
Long An, Pdong Thép, Kién Giang, Hau Giang...

Ngoai ra con ¢ cac ddi tugng sinh vat gay hai
khac gay hai nhe nhu: Sau duc than (184 ha), bénh
kho van (541 ha), nhén gié (159 ha), bénh vang 14
sinh Iy (977ha, nang 05 ha), bo tri (1685 ha)...

TINH HINH THUY VAN

1. Bac B)

Ngudn nude trén cac séng sudi thuong luu hé
thong song Hong - Thai Binh bién d6i cham va
giam dan; Muc nuée ha luu tiép tuc dao dong
theo su diéu tiét cua céc thuy dién 16n thugng
ngudn va anh hudng cua thay tridu. Trong thang,
céc ho chira thuy dién 16n da thuc hién cép nudc
phuc vu d6 ai xu Xuén dot 2 tir ngay 28/1 - 4/2 va
dot 3 tir ngay 6/2 - 10/2 (két thuc sém hon ké
hoach 3 ngay). Muc nudc trung binh tai Ha Noi
tr1,2-1,5m.

Muc nudce ha luu song Hong tai Ha Noi tir
ngay 28/1 - 4/2 va 09 - 04/2 tang nhanh va dao
dong & muc 2,0 - 2,1m, cao nhat dat mirc 2,48 m
do cac ho thuy dién ting cuong phat dién, dam
bao phuc vu dd ai dot 2 va dot 3 vu bong Xuan
2018. Tong lwong xa ctia cac ho chira thuy dién
trong dot 2 1a 2,56 ty m® va 3 1a 1,70 ty m®. Dong
chay hé thong song Hong khong dugc duy tri bao
dam yéu cau lay nudc. Tong thoi gian 3 dot lay
nudc c6 254 gio muc nude Ha Noi khong dat 2,2
m (tuong duong 70% thoi gian xa nudc 3 dot).
Nguyén nhan do lugng nudc xa trung binh ngay
tir cac ho chira ndm 2018 trong cac dot d ai thap
hon so véi nam 2017 khoang 300 - 350 m%/s do
thily dién Hoa Binh chi van hanh duogc 7/8 t6 may

TAP CHi KHI TUQNG THUY VAN

S6 thang 03 - 2018



TINH HINH KHi TUQNG THUY VAN

(1 t6 may dang trong qué trinh thay thé thiét bi
dinh ky).

Nguon dong chay so véi trung binh nhiéu nim
(TBNN) trén song Pa dén hd Son La cao hon
khoang 14% (do ¢ sy diéu tiét phat dién ciia thuy
dién thuong ngudn), trén song Lo dén ho Tuyén
Quang nho hon khoang 27%; trén sdng Thao nho
hon khoang 38%; ha luu song Lo tai Tuyén
Quang nho hon 30% va ha luu séng Hong tai Ha
No6i 16n hon 16%, do cac hd chira xa nuée tdng
cuong phuc vu do ai.

Trén séng Pa, muc nude cao nhat thang tai
Mudng Lay 1a 213,91 m (1h ngay 12), thdp nhat
la 211,25 m (22h ngay 28), trung binh thang la
213,46 m; tai Ta BG muc nudc cao nhat thang 1a
116,36 m (16h ngay 11); thdp nhat 1a 105,09 m
(22h ngay 12), trung binh thang 1a 107,36 m. Luu
lugng 16n nhat dén hd Hoa Binh 1a 2760 m3/s
(13h ngay 28); nho nhét 1a 40 m3/s (7h ngay 04),
trung binh thang 1a 665m3/s (TBNN la 442 m?/s).
Muc nude hd Hoa Binh lic 19 gio ngay 28/2 1a
105,35 m, cao hon cung ky nam 2017 (102,64 m)
la 2,71 m.

Trén song Thao, tai tram Yén Bai, myc nudc
cao nhét thang 13 25,49 m (22h ngay 2); thap nhat
la 24,35 m (7h ngay 27), trung binh thang 1a 24,87
m, cao hon TBNN cung ky (24,37 m) 1a 0,5 m.

Trén song Lo tai Tuyén Quang, myc nudc cao
nhat thang 1a 16,57 m (19h ngay 03); thdp nhat
14,21 m (1h ngay 20) thap nhat cung ky ké tur
nim 1956, trung binh thang 1a 15,54 m, thap hon
TBNN cung ky (15,88 m) 1a 0,34 m.

Trén song Hong tai Ha Noi, do anh huong
diéu tiét ting cuong xa nudc phat dién phuc vu
dd ai vu Xuan trong dot 2 va 3, muc nudc cao
nhat thang 1a 2,46 m (13h ngay 02), thip nhat
xudng mirc 0,36 m (4h ngay 20); trung binh thang
1a 1,40 m, thap hon TBNN (2,79 m) 14 1,39 m va
cao hon cung ky nam 2017 (1,26 m) 1a 0,14 m.

Trén hé théng song Thai Binh tai Pha Lai muyc
nudc cao nhat thang 1a 1,44 m (9h ngay 1), thap
nhét -0,20 m (1h ngay 17); trung binh thang 14 0,53
m, thdp hon TBNN cung ky (0,76 m) 14 0,23 m.

2. Trung B§ va Tay Nguyén

Muc nudce trung thugng luu cac song tir Thanh

TAP CHI KHI TUQNG THUY VAN

Hoéa dén Ha Tinh c6 dao dong nho vao nhing
ngay cudi thang, cac song khac ¢ Trung Bo va
khu vuc Tay Nguyén bién d6i cham. Myc nudc
trén song Ta Trach (tai Thuong Nhat 57,21 m
(21/02)) va séng Cai Nha Trang (tai Dong Tring
2,81 m (27/02)) xuéng mirc thip nhét so vai
TBNN cung ky.

Lugng dong chay trung binh thang trén cac
song ¢ Quang Nam, Quang Ngii, va bic Binh
Thuéan cao hon TBNN cung ky tir 24 - 45%, riéng
trén song Liy tai tram Song Lily cao hon TBNN
cung ky 126%, cac song & Thanh Hoa, Ha Tinh,
bac Binh Pinh, Phti Yén va ha luu song Srépdk
xap xi TBNN, cac song khac & Trung B va khu
vuc Tay Nguyén thap hon TBNN phd bién tir 53
- 95%.

HO6 thity lgi: Dung tich phan 16n cac hd thuy
lgi 16n ¢ Trung Bo va khu vuc Tay Nguyén dat tir
75 - 90%. Mot s6 ho thude cac tinh tir Nghé An
dén Khanh Hoa va khu vuc Tay Nguyén dang day
nudc. Riéng tinh Pk Nong mot s6 ho nho da can
nudc.

HO thuy dién: Muc nudc cac ho thuy dién
Trung B6 va khu vuc Ty Nguyén thap hon muc
nudc dang binh thuong (MNDBT) tir 0,5 - 3,0 m;
mot s6 ho thap hon MNDBT tir 3,5 - 6,0 m nhu
Ta Trach, A Vuong, Nui Mét, Taly, Buon Tua
Srah, Srépdk 3, Thac Mo, Pai Ninh, Pong Nai 2,
Dik R’Tih, Ham Thuén; riéng hd Cua Dat, Ban
V&, Chi Khé va Binh Pién thap hon MNDBT tir
7,0 - 11,0 m.

3. Nam B

Trong thang, muc nudc song Cuu Long va
song Sai Gon chiu anh hudéng ctia mot dot triéu
cuong manh. Muc nudc cao nhét thang xuét hién
vao ngay 02/02, trén séong Tién tai Tan Chau 1,89
m va trén song Hau tai Chau bdc 1,97 m, déu cao
hon TBNN tir 0,2 - 0,38 m; tai cac tram chinh
vung ha ngudn 1én mirc BD1-BD2; trén séng Sai
Gon tai Pht An 1,71 m (twong duong myuc nude
cao nhat ngay 06/12/2017).

Muc nudc song Dong Nai tai Ta Lai bién
ddi cham, muc nudc cao nhat thang tai Ta Lai la
110,52 m (ngay 01/02).
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Hinh 1: Ban dé chuan sai nhiét do thang 2 - 2018 so v6i TBNN (do C)
(Theo céng dién Clim hang thang)
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PAC TRUNG MOT SO YEU TO KHi TUQNG

sé Nhiét dj ( °C) D) 4m (%)
thir . ) Cao nhét Thép nhét .
TEN TRAM Trung | Chuan Trung Thé}p
tu binh sai | Trune | Tuvét | Trung | Tuyst . binh | nhat | Ngay
binh | déi | N | pinn | adi | NE
1 [Tam Duong 1431 -0.1 | 195 [ 283 | 21 10.8 | 5.0 5 80 32 16
2 |bién Bién 179 | -04 | 245 | 31.5 19 141 | 9.0 9 78 48 17
3 [SonLa 16.3 | -0.2 | 22.1 | 31.3 15 126 | 64 9 69 32 16
4 [SaPa 9.6 | -03 | 13.2 | 23.6 | 20 6.9 | -0.1 5 86 28 20
5 |Lao Cai 1751 0.7 | 21.5 [ 30.0 | 21 149 | 8.0 7 77 37 7
6 |Yén Bai 16.4 | -0.1 | 19.1 [ 26.8 [ 21 144 ( 85 9 83 39 8
7 |Ha Giang 16.6 | 0.0 | 20.3 [ 29.6 | 21 1411 7.0 9 81 42 5
8 |Tuyén Quang 174 ( 05 | 204 | 28.1 21 153 | 9.2 9 77 34 6
9 [Lang Son 146 | 03 | 184 | 248 17 125 3.5 6 78 33 3
10 |Cao Béng 151 02 | 203 | 30.3 15 123 | 3.5 6 78 33 5
11 |Thai Nguyén 1721 03 | 19.9 | 25.6 16 154 95 9 72 30 6
12 |Bic Giang 16.7 | -0.4 | 20.0 | 25.7 | 20 150 | 94 9 87 18 6
13 |Phu Tho 16.7 | -0.2 | 19.8 | 26.1 21 147 | 83 9 81 35 6
14 |Hoa Binh 174 ( 00 [ 213 [ 28.0 21 150 95 9 77 34 6
15 |Ha Noi (Ha bong) 1731 -05 | 19.9 [ 25.8 | 28 155 | 11.1 6 73 31 8
16 |Tién Yén 158 ( 00 [ 19.2 | 25.0 17 13.6 | 5.2 6 80 26 8
17 |Bai Chay 165 02 | 19.2 [ 23.2 | 28 148 1 99 1 75 32 6
18 [Phu Lién 16.4 | -0.3 | 20.0 | 25.0 17 145 9.0 1 82 37 6
19 |Thai Binh 16.8 1 0.0 | 19.3 [ 23.5 | 21 150 ] 104 1 80 30 6
20 |Nam Dinh 170 | -03 | 198 | 247 | 21 15.0 | 10.5 1 78 25 6
21 |Thanh Hoa 17.1 1 -0.2 | 19.6 [ 25.0 | 20 155 11.3 4 81 42 6
22 |Vinh 174 | -0.5 [ 21.0 | 25.2 19 169 | 11.0 7 86 48 7
23 |Pdng Héi 182 | -1.1 | 20.9 | 25.0 16 16.5 | 11.0 1 88 53 6
24 |Hué 193 | -1.6 | 23.1 | 294 | 20 17.0 | 12.2 9 90 59 7
25 |PaNing 21.5 1 -09 | 25.0 | 28.0 17 194 | 15.2 14 81 54 7
26 |Quang ngai 223 | -03 [ 26.6 | 30.6 [ 28 194 [ 15.6 14 84 54 7
27 |Quy Nhon 232 -0.6 | 264 295 | 28 | 21.2 | 16.9 7 76 48 7
28 |Play Cu 203 | -04 [ 284 | 31.7 | 20 148 [ 9.5 7 73 33 20
29 |Budn Ma Thuét 21.8 | -0.9 | 28.5 | 32.1 16 18.0 | 13.0 7 73 39 15
30 |baLat 152 22 | 222 | 29.0 15 11.0 [ 6.5 7 73 11 15
31 |Nha Trang 241 | -04 | 27.6 | 29.7 | 25 219 | 19.5 14 76 51 7
32 |Phan Thiét 253 0.1 [ 295 (314 | 21 223 ] 20.8 11 75 52 26
33 |Viing Tau 26.1 | -0.2 | 30.0 | 31.5 14 | 23.8 | 21.5 6 74 54 4
34 |Tay Ninh 265 -04 [ 326 [ 35.0 [ 27 | 22.1 | 17.8 7 74 37 12
35 |T.P H-C-M 2741 0.7 | 33.0( 36.0 | 24 | 23.6 | 20.3 6 68 33 24
36 |Tién giang 2591 -03 | 30.6 | 332 | 27 | 23.0| 19.6 6 81 38 6
37 |Cén Tho 262 | 0.1 | 313 | 33.6 | 24 | 23.2 ] 21.0 9 77 46 12
38 |Soc Trang 258 1| -0.1 | 30.8 | 325 | 28 | 22.8 | 20.3 9 76 40 12
39 |Rach Gia 258 | -1.2 | 30.2 | 31.8 | 28 | 233 | 21.3 7 79 44 6
40 |Ca Mau 267 09 [ 306 | 328 26 | 242 [ 22.0 10 76 49 26

Ghi cha: Ghi theo cong dién khi hdu hang thang
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CUA CAC TRAM THANG 2 NAM 2018

TINH HINH KHi TUQNG THUY VAN

Luong boc hoi

Lugng mua (mm) (mm) Gio ning S6 ngay
Séngaylien | b Gio tay kho
Tépg Chuin Cag Ngay tue ngay Tépg Cap Ngay Tépg Chuin néng Mua
SO sai | nhat A 5 co sO | nhat SO sai Doén hun
] s s ")
32 -13 21 23 22 2 3 62 5 21 | 106 | -57 0 0 2 22
17 -10 12 27 21 1 1 76 5 26 | 138 -27 0 0 2 0
3 -23 3 27 22 2 3 74 5 15 | 126 | -12 0 0 0 1
51 -28 25 23 1 7 16 51 1 15 | 114 2 0 0 2 2
8 -28 3 23 10 3 4 72 4 8 103 26 0 0 1 2
21 -29 7 27 10 5 13 52 4 8 34 -8 0 0 1 12
13 -31 6 22 11 3 8 54 4 21 51 -7 0 0 1 4
11 21 6 27 18 3 6 55 3 4 46 -2 0 0 0 8
11 -30 10 27 9 4 11 72 7 3 46 -11 0 0 0 7
22 -5 13 22 21 2 3 47 4 5 71 18 0 0 1 1
15 -20 8 27 9 8 10 83 6 4 23 -26 0 0 0 8
7 -21 3 22 20 2 7 72 6 5 26 -20 0 0 0 4
14 -26 6 27 10 2 7 47 3 3 27 221 0 0 0 0
3 -18 2 22 10 2 5 50 4 5 41 -22 0 0 0 0
9 -15 3 22 9 5 11 58 5 5 31 -17 0 0 1 9
12 -24 3 27 9 7 9 39 4 5 43 -9 0 0 0 0
5 -23 2 23 18 2 5 73 7 5 42 -5 0 0 0 0
9 -25 3 23 9 4 11 50 5 6 27 -17 0 0 0 4
13 -18 5 23 9 4 8 61 6 5 36 1 0 0 0 1
11 -24 4 23 10 2 8 54 5 3 43 4 0 0 1 4
14 -17 4 23 10 5 10 48 5 3 46 -2 0 0 1 8
51 7 24 22 8 3 10 38 4 8 36 -12 0 0 2 0
17 -26 5 22 6 3 13 45 5 6 53 -17 0 0 0 0
48 -15 11 5 9 3 12 27 2 15 88 11 0 0 0 0
12 -21 5 11 10 3 4 58 3 1 138 -4 0 0 0 0
24 -28 5 11 5 3 9 48 3 16 | 151 -4 0 0 0 0
3 -29 2 18 17 2 3 86 5 4 185 | -22 0 0 0 0
- -7 - - 28 0 0 85 4 16 | 276 16 0 0 0 0
- -6 - - 28 0 0 116 5 4 269 24 0 0 0 0
115 92 115 ] 28 17 1 2 60 3 15 | 237 -13 0 0 1 0
6 -11 5 18 17 2 2 153 | 10 13 | 182 -20 0 0 0 0
- -1 - - 28 0 0 115 6 5 260 | -19 0 0 0 0
- -1 - - 28 0 0 111 5 2 240 | -21 0 0 0 0
25 20 22 1 9 1 3 102 5 13 | 237 | -23 1 0 1 0
- -4 - - 17 1 1 124 7 24 | 200 | -46 4 0 0 0
- -2 - - 28 0 0 74 4 24 | 235 -38 0 0 0 0
3 1 3 18 17 1 1 82 4 23 | 243 -5 0 0 0 0
2 0 2 17 16 2 2 99 6 13 | 236 | -21 0 0 0 0
- -7 - - 28 0 0 85 5 2 251 29 0 0 0 0
11 3 10 18 12 1 5 90 5 26 | 193 | -42 0 0 1 0
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Hinh 2: Ban dé lvong mua thang 2 - 2018 (mm)
(Theo c6ng dién Clim hang thang)
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