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BAI BAO KHOA HQC

MO PHONG NUGC DANG DI THUONG TRONG DQT
TRIEU CUONG THANG 12 NAM 2016
TAI TUY HOA-PHU YEN BANG MO HINH SO TRI

Nguyén B4 Thity!

Tém tat: Trong nghién citu nay, hién twong mirc nuée bién dang cao bat thuong trong dot triéu

cwong vao thang 12 nam 2016 dwoc mé phong bang mé hinh tich hop SuWAT nham muc dich xdc

dinh cac hiéu ung gdy nwoc dang di thuong tai khu vue. Trong do, mo hinh SuWAT tinh toan nuoc

déng gdy boi tng sudt gio va ing sudt bikc xa song. Trieong gio va cdc tac dong trong khi quyén dirge
mé phéng tdai phan tich bang mé hinh WRF. Két qua cho thdy, mé hinh SuWAT mé phéng kha tot vé

dién bién ciia mede dang trong dot triéu cueong ndy, tuy nhién két qua con thién thap so voi thuc té.

Nuée ding do ieng sudt séng chiém khodng 32% muc nwée dang tong cong tinh todn.
Tir khéa: Nude ding di thuong, vmg sudt gioé, mede dang do séng, Tuy Hoa.

Ban Bién tap nhan bai: 08/02/2019  Ngay phan bién xong: 20/04/2019 Ngay dang bai: 25/05/2019

1. Mé dau

Trong nghién ctru nay, thuat nglt nudc dang
di thuong duogc hiéu 12 hién tuong myc nudc
bién dang cao trén nén thuy tridu nhung khong
phai do bdo hay ap thip nhiét déi. Tai ven bién
mién Trung Viét Nam ctr vao cac thang cudi va
dau cua nim s& c6 mot sd ngay xuét hién muc
nude bién dang cao bat thuong (dan gian hay goi
1a triéu cuong), trong d6 Tuy Hoa-Phu Yén la
noi c6 tan xuat xuat hién nhiéu nhat. Ngoai thuy
triéu thi trong cac dao déng nudc 16n d6 c6 phan
dong gop dang ké cua nude dang do tac nhan khi
tugng (g1, khi &p). Pay 1a Iy do giai thich khong
phai trong tt ca nhitng ngdy c6 thiy tridu cao
muc nudc tai khu vuc nay déu cao bét thuong
ma chi mot vai ngay trong sb d6. Khi muc nudc
dang di thuong xuat hién trung véi thoi diém
triéu thién vin cao, két hop véi song 16n s& gay
ngap lut, x61 16 vung bd va anh huong tiéu cuc
td1 cac hoat dongtai khu vuc ven bo bién.

Nghién ctru vé nuée dang do bao, ap thap
nhiét d6i da dugc tién hanh tir rat 1au do thiét hai
gy boi nudc dang trong bao rat Ién. Chinh vi
véy, nhiéu cong nghé du bao nudc dang do bio

Trung tdm Dy bdo khi twong thity vin quéc gia
Email: thuybanguyen@gmail.com

da duogc xay dung dé phuc vu du bao, canh bao.
Qua d6, nhiéu mé hinh thuong mai (Delft3D,
Mike2D, SMS...) ciing nhu mi nguén mo
(ROMS, POM....) dugc ttng dung dé phuc vu du
béo, canh bdo. Ngoai hién tuong nudc dang do
bdo va ap thap nhiét doi, tai nhiéu khu vyc trén
thé gidi khi gi6 c6 van tdc 10n, thoi theo hudng
6n dinh va kéo dai cling gy nudc dang dang ké
tai vung ven bo. Chinh vi vay, nuéc dang do gio6
mua gan day da duoc tip chung nghién ciru va
xay dung cong nghé du bao, nhat 13 tai nhiing
khu vuc ¢6 dia hinh trén bo triing va bién do thuy
triéu 16n, chi can xuat hién nudc dang cd vai
chuc centimet vao ky triéu cuong co thé giy
ngap trén dién rong. Nudc dang gay badi gio duoc
tao bai theo 3 co ché: Tac dong truc tiép tr ing
sudt gi6 trén bé mat bién; tic dong gian tiép qua
ung suét song; va hi¢u tng bom Ekman déy muc
nudc ven bo dang cao do dong chay doc bo. Tuy
nhién, tir s6 lidu quan trac thuc té, viée xac dinh
muc d6 dong gdp cua nude dang do hi¢u irng nao
gdy nén 1a rat kho. Chung ta chi c6 thé xac dinh
nude dang gy ra bdi cac hid¢u img riéng ré thong
qua két qua mo phong bang mé hinh s6 tri. Nude
dang do tac dong truc tiép tir img sudt gié thuong
16n trong trudong hop gidé manh trong bao, ap
thip nhiét d6i, co ché gy nude dang nay da
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dugc nghién ciru nhiéu. Véi nuéde dang do song,
nhiéu nghién ctru da khing dinh nuéc dang gay
béi (g suat song trong bio trong mot sb truong
hop c6 thé chiém téi 35% muc nudc dang tong
cong [6-8]. Rat nhiéu nghién ctru ciing d khing
dinh nudc dang do tmg suét song cao thuong &
tai cac khu vuc ven bo c6 do dbc 16n [6-8].
Chinh vi vay, tai nhiéu khu vuc ven bién voi do
ddc dia hinh 16n va hudng gi6 thinh hanh vudng
goc voi duong bo nudce dang trong cac dot giod
mua c6 thé cao t6i 1 mét [5, 8].

Qua phén tich sb liéu quan tric nhiéu nam tai
tram thiy van Phu Lam va tram nghiém triéu tai
ctra bién Tuy Hoa-Phti Yén thang 12 nim 2016,
nhom tac gia Tran Hong Thai va nnk [2] da
khéng dinh c¢6 hién tugng myuc nudc bién dang
cao di thuong trén nén thay triéu trong cac dot
triéu cuong cao tai khu vie ma béo chi di phan
anh trude d6 va do 1on cta nude dang di thuong
c6 thé dao dong tir 0,5-1,0 m. Két qua thong ké
cac hinh thé thoi tiét (truong gi6 va khi ap) trong
cac dot tridu cudng cao tai Tuy Hoa-Phu Yén,
nhém tac gia Nguyén B4 Thity va Tran Quang
Tién da phat hién nudc dang di thuong tai day
c¢6 mbi lién hé vé6i hinh thé thoi tiét két hop giita
gi6 mua Pong Bic doc ven bién Trung Bo va
dong thoi ton tai mot ving thap ngoai khoi khu
vuc giira va nam Bién Pong c6 hudng di chuyén
vao ven bién Viét Nam [4].

Tiép theo 2 nghién ctru vé hién tugng nudc
dang di thuong tai Tuy Hoa-Phu Yén & trén,
trong nghién ctru nay, 2 dot nudc dang di thuong
tai Tuy Hoa-Phu Yén trong thang 12 ndm 2016
dugc mod phong bang mé hinh sb tri nham xéc
dinh cac hiéu ing gay nudc dang. M6 hinh sb tri
tich hop SUWAT dugc ap dung dé danh gia nudc
dang do tng suét gié va tng suit song. Két qua
ctiia nghién ctru s& 1a co s¢ dé xuat cong nghé
vaphuong an du bao nghi¢p vu nudc dang di
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thuong tai khu vuc.

2. S6 liéu va phwong phap nghién ctru

a) Hién twong muc nuoc bién dang di thuong
trong dot triéu cwong thang 12 nam 2016

Trong thoi gian tir 15 thang 10 nam 2016 dén
14 thang 1 nam 2017, d& tai nghién ctru khoa hoc
cap Nha nu6c “Nghién cieu nguyén nhén va xdy
dung quy trinh cong nghé canh bao, dy bao hién
twong muc nuwoc bién dang di thuong tai mién
Trung va Nam B¢ Viét Nam” da tién hanh quan
tric muc nudc tai clra bién Tuy Hoa voi muc
dich ghi nhan dugc nudc dang di thuong trong
cac thang cudi nam 2016 va dau nam 2017, day
1a khoang thoi gian trong ndm thudng xuat hién
nudc dang di thuong tai khu vuee ma cac phuong
tién truyén thong va ngudi dan phan anh. Vi tri
tram nghiém triéu duge lua chon nam ngay sat
ctra bién Pa Ring nén hau nhu khong bi anh
hudng cua 1 trén song Ba. Trong thoi gian quan
trac da ghi nhén 2 dot tridu cuong cao tai khu
vuc va ca 2 dot tridu cuong nay déu dugc
phuong tién truyén théng phan anh do boi gay
thiét hai tai mot sé khu vuc thude ven bo bién
Tuy Hoa [9]. Trén hinh 1a-b la tac dong cua dot
tridu cuong vao dém ngay 16 thang 12 nam 2016
tai Tuy Hoa-Pht Yén. Két qua phan tich loai
thiy triéu khoi myc nude quan tric trén hinh 2
cho thay trong thang nay c6 2 dot nude dang cao
va dinh nudc dang vao khoang 1 gio ngay 14
thang 12 (0,59 m) va 23 gio ngay 16 thang 12
(0,61m). Két qua diéu tra khao sat thuc dia va
thu thap nuéc dang sau dot triéu cuong nay cho
théy nude dang di thuong chi xuét hién cuc bd
tai ven bién Tuy Hoa-Phu Yén, s6 liéu quan tric
muc nudce tai tram hai van Quy Nhon (cach Tuy
Hoa khoang 100km vé phia bac) va Nha Trang
(cach Tuy Hoa khoang 80km vé phia nam) da
khong ghi nhan nudc dang di thuong [2].
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(b)
Hinh 1. Mét s6 hinh anh vé téc dong cua triéu cwong tai tai Cang Cd -Tuy Hoa - Phii Yén: (a)
Ngay 14/12/2016, (b) Ngay 16 thang 12 nam 2018 [9]

12/6/20160:00
B

—Quan tric --- Thily triéu - — Nudc ding

%

12/11/20160:00

Thoi gian (gio)

12/16/20160:00  12/21/20160:00

Hinh 2. Bién thién myc nwéc quan trdc, thiy triéu va nude dang tai tram nghiém triéu ¢ cira bién
Tuy Hoa thang 12/2016

b) Phwrong phap nghién ciru

Nghién ctru nay su dung mo hinh tich hop 2
chiéu SUWAT va dé mo phong hién tuong muc
nude dang di thuong trong dot tridu cuong thang
12 nim 2016 nham muc dich xac dinh nguyén
nhan gdy nudc dang di thuong tai khu vuc.

SuWAT la mé hinh tich hop ¢ thé tinh riéng
1& hoidc két hop ca thiy tridu, song bién va nudc
dang do bao/ap thap nhiét d6i va gié mua. Mo
hinh nay dugc xay dung tai dai hoc Kyoto - Nhat
Ban [8], bao gdm 2 md hinh thanh phan 1a mo
hinh thuy triéu va nuéc dang dya trén hé phuong
trinh nude nong 2 chiéu c6 tinh dén nude dang
do g suat song va mo hinh song SWAN. Mo
hinh SUWAT da dugc nghién ctru ap dung tai
Viét Nam trong mo phong thity triéu, song va
nuée dang do bio trong mot s nghién ciru gan

day [1, 3]. Két qua kiém dinh cua cac nghién ciru
nay da phan anh kha ning ciia mo hinh trong dy
béo thuy tridu, nuéc dang do bdo va séng bién
tai ven bién Viét Nam. Trong nghién ciru nay,
viéc ap dung mo hinh SUWAT nhiam dénh gia
nude dang gy boi Gmg suat gié va ung sut
song. Theo do, nudc dang s€ dugc md phong
theo 2 phuong an, c6 va khong xét toi anh hudng
ctia song. Nude dang do ng suét song rat co thé
la dang ké do trong thoi gian nay da nhan co
song 16n tai khu vuc. Ngoai ra, voi dia hinh ven
bo déc va truong song 16n duy tri trong thoi gian
dai s& 1a co ché thuan loi gdy nudc dang do song
cao.

Dir lidu dia hinh duoc lay tr GEBCO (M¥)
d6 phan giai 4 phut cho luéi tinh Bién Dong va
s6 lidu duoc s6 hoa tir ban do dia hinh day bién
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ti 16 1/100.000 ciia Tong cuc Bién va Hai dao
dung cho ludi khu vuc (D2) va dia phuong (D3).
3. Két qua md phéng
Mb hinh SUWAT duogc thiét ké ludi tinh 1ong
3 16p (Hinh 3). Trong d6, ludi tinh Bién Pong
(ludi D1) 1a mién tinh 16n nhat véi d¢ phan giai
ngang 4 phut (khoang 7.400 m), bao phu tur vi

d6 5°-25°N, kinh d6 103°- 120°E. Ludi 1ong ké
tiép (lu6i D2) bao trim toan bd ven bién mién
Trung v6i mién tinh 6.0°-11°N, 108.0°- 112°E
v6i d6 phan giai khoang 1.000 m. Ludi 16ng thu
3 (D3) trong pham vi 12.5°-13.75°N, 109.0°-
109.5°E v&i d§ phan giai khoang 300 m bao
trum hét ven bién Tuy Hoa.

3rd domain

300
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— g 135
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240
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200
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Hinh 3. Mién tinh va triong d sau cho mé hinh SuWAT tai ven bién mién Trung

Truong gié va khi 4p lam dau vao cho mo
hinh SUWAT trong khoang thoi gian trudc va
sau khi xuat hién nudc dang di thuong (tir 10/12-
18/12/2016) dwoc md phong chi tiét bing mo
hinh WRF véi d§ phan giai 3 km, budc thoi gian
trich xuat sb liéu 15 phat. Muc dich cia mo
phong chi tiét truong gid va khi 4p nham bat
dugc nhitng hinh thé & quy mé nho, rat c6 thé
quy mo nay la nguyén nhan gay nudc dang di
thuong tai khu vuc. Két qua mo phong truong
gi6 va khi ap tir mo hinh WRF cho thay hinh thé
thoi tiét bi chi phdi boi gio miia Dong Bac manh,
1an sau xudng phia Nam va dong thoi ton tai mot
ving ap thap ¢ ngoai khoi giira Bién Dong va co
huéng di chuyén vao ven bd Nam Trung B
(Hinh 4).

M6 hinh SUWAT sur dung 2 phuong an tinh

TAP CHI KHI TUQNG THUY VAN

nudc dang, do 1a co va khong xét téi anh huong
ctia s6ng. Poi voi phuong an xét téi anh huong
ctia séng, phan bd nudc dang 16n nhat trong thoi
doan tinh toan thé hién trén hinh 5a cho théy
pham vi nudc dang 16n khong chi tap chung tai
ven bién Tuy Hoa-Pht Yén ma con trai dai 1én
phia Béc va xubng phia Nam. P9 cao song ¢
nghia 16n nhét trén hinh 5b cho thay gi6 mua
DPong Bic voi cuong d6 manh gdy séng cao téi
3m tai ven bo Tuy Hoa. So sanh bién thién nudce
dang tinh toan va quan tric tai tram nghiém triéu
Tuy Hoa trén hinh 6 cho thiy mé hinh da phan
anh duoc dién bién xu thé nudc dang trong thoi
gian nay, trc la da ghi nhan dugc hai dinh nudc
dang vao dém ngay 14 va 16 thang 12, nhung
Kkét qua thién thép so voi thuc té (0,35m, thuc té
0,61 m vao 23 gid ngay 16 thang 12).
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Init: 2016-12-10_00:00:00
Walid: 2016-12-11_01:00:00

Sea Lovel Pressure  (hPa)
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(a) 1 gid ngay 11/12/2016
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Init: 2016-12-10_00:00:00
Valid: 2016-12-15_20:00:00

Sea Level Pressure (hPa)
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(c) 20 gid ngay 15/12/2016
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T1721 Init: 2016-12-10_00:00:00
Valid: 2016-12-12_22:00:00

Sea Level Prossure  (hPa)

Uat 1o M (mig)
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]
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Sea Level Pressure EhPii o
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(b) 22 gid ngay 12/12/2016

721

Init: 2016-12-10_00:00:00
Valid: 2016-12-16_23:00:00

Sea Level Pressure (hPa)
Uat1oM (m/s)
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168°N
16°N
14°N
12°N

10°N

6°N

104°E 106°E 108°E 110°E 112°E 114°E 118°E 118°E

Reference Vector

Sea Level Pressure hPai
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(d) 23 gio ngay 16/12/2016

Hinh 4. Truong gié va khi dp trong dot triéu cwong vao giita thang 12 nam 2016
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(a)
Hinh 5. Phin bé nude dang I6n nhat (a), dé cao song c6 nghia lom nhdt (b) trong dot triéu cuong
thang 12 nam 2016
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Hinh 6. So sanh mieée ding tinh todn va quan trdc trong dot triéu cwong thang 12 nam 2016 tai
tram quan trac bo sung Tuy Hoa

Truong song 16n do tac dong cua gidé mua
Pong Béc co cudng dd manh c6 thé 1am ra ting
muc nudc dang tai vung ven bo thong qua ung
sut birc xa song, nhét 1a tai khu vuc c6 dia hinh
dbc nhu ven bién mién Trung. Do vy, dé danh
gi4 anh huong cia nude dang do g suit song
gay nén, phuong an tinh nudc dang khong xét
té1 anh huong cua song dugce thuc hién. Két qua

TAP CHI KHI TUQNG THUY VAN

so sanh bién thién nudc dang giita 2 phuong an
tinh, c6 va khong xét té1 anh hudng ciua song
trén hinh 7 cho thay nuéc dang do tng suit song
chiém ty 1& dang ké, nhét 1a tai dinh nuéc dang
(khoang 0,11 m (32%) tai thoi diém23 gio ngay
16 thang 12). Qua day cho thiy, song 16n va dia
hinh viing bd déc gop phan giy nude dang trong
dot tridu cuong nay.
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Hinh 7. So sanh nude dang tinh todn va quan trdic trong dot triéu cwong thang 12 nam 2016 tai

tram quan tric bo sung Tuy Hoa

4. Két luin

Trong nghién cttu nay, hién tuong nudc dang
di thuong trong dot tridu cudng vao thang 12
nim 2016 dugc mo phong bang mé hinh sb tri
tich hop SUWAT nham danh gia vai tro ciia ing
sudt gid va ung suit song t6i t6i dang. Truong
gi6 va khi 4p lam dau vao cho mo phong nude
dang duoc tinh tr md hinh WRF. Két qua cho
thdy mo hinh mé phong twong ddi t6t dién bién
nuée dang trong dot triéu cudng nay nhung thién
thép so v6i thuc té. Hién tuong nudc dang di
thuong trong dot triéu cuong thang 12 nim 2016
ngoai tac dong tryc tiép cua ng suét gid 1én bé

mat bién thi nudc dang do tng suét song ciing
chiém mot phan dang ké. Nudc dang do song
cao boi truong gié Pong Bic manh gy song 1on
tai viing ven bién c6 do dbc 16n. Dé c6 thé mo
phong diy du dinh lwong hién twong nudc dang
di thuong tai khu vuc can xem xét tGi cac hiéu
ung gay nudc dang khac nhu bom Ekman, ngoai
ra cing can thiét phai xay dung ludi tinh ciia mo
hinh khi tuong va hai duong véi do phan gidi cao
hon, day ciing la cac ndi dung nghién ctru trong
thoi gian t6i. Két qua cua nghién ctru c¢6 y nghia
cho xay dung cong nghé canh bao, du bao hi¢n
tuong nude dang di thuong tai khu vuc.

Loi cam on: Nghién ciru ndy duwoc tai tro boi Quy Phdt trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma so 105.06-2017.07). Tac gia xin chan thanh cam on.
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NUMERICAL SIMULATION THE ABNORMAL SURGE ON THE
SPRING TIDE PHASES AT TUY HOA-PHU YEN INDECEMBER 2016

Nguyen Ba Thuy!
"National Hydrometeorolocical Forecasting Center

Abstract: In this study, the abnormal surge during the spring tide phases at Tuy Hoa-Phu Yen in
December 2016 was simulated by a coupled model of surge wave and tide (SuWAT). In particular,
tide and storm surge are simulated by two dimensional long wave equations taking into account the
wave radiation stress, obtained from the SWAN model. The SuWAT model is applied to simulate the
surge induced by wind stress and wave radiation stress. The wind and pressures fields were simu-
lated by WRF model. The results indicate that the model simulated well the tendency of surge al-
thought it under estimated. The surge induced by wave contributes up to 32 % to the total simulated
surge.

Keywords: Abnormal surge, wind stress, wave setup, spring tide.
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NGHIEN CUU LUA CHON MANG LUOI TRAM KHI HAU
THAM CHIEU PHUC VU GIAM SAT TAC PONG BPKH
CHO KHU VU'C NAM BO

Ping Thanh Mai!

Tém tit: Mang khi hau tham chiéu la mang bao g&m cdc tram khi twong voi muc tiéu giam sat
bién doi khi hdu (BPKH) va tac déng ciia BPKH. Muc tiéu ciia mang lwéi nay la cung cdp cde quan
trac dong nhdt vé nhiét @ va heong muea tir cdc tram chudn, két hop véi cdc quan trdc trong qud
khir @é phat hién va ghi nhén sie thay déi khi hdu. Nghién ciru nay dé xudt phirong phdp va quy trinh
wéc tinh sé lwong va lya chon cac tram khi twong cho mang khi hdu tham chiéu, ung dung cho vung
khi hdu Nam bo. Nghién cvru dweoc thuc hién bcing cach hinh thanh cac mang gia thuyét tur cac tram
trong mang tram co ban hién co. Ky thudt ld'y mau lai Monte Carlo dwoc dp dung cho cac tram
trong khu vuc de giam s6 tram lién tié}) S0 VOi mang co' so. So lwong tram tham chiéu thich hop dwoc
xdc dinh la s6 lwong tram can thiét dé tao lai, trong gioi han sai $6 dwgc xdc dinh trude, xu huwong
nhiét do va mwa hang nam da quan trdc dwoc trén lanh tho. Viéc lua chon t6 hop cac tram dua trén
viéc phdn tich dénh gid cdc tiéu chi vé sai sé gid tri trung binh, sai so xu thé bién doi, hé so twong
quan ciia yéu té danh gid va phdn bé theo khong gian cdc tram. S6 liwong va té hop cdc tram dwoc
xdc dinh riéng cho giam sat cac yéu 16 nhiét do trung binh nam, nhiét do cao nhat nam, nhiét do thd'p
nhat nam va téng lwong mua. Mang khi hau tham chiéu cho khu vuc Nam B gém 11 tram khi twong
dwoc lua chon théa méan muc tiéu xu thé bién doéi nhiét dé la 0. 05°C/thdp ky va muc tiéu xu thé bién
doi ciia tong lwong muea la 1,0%/thap ky.

Tw khéa: Mang khi hdu tham chiéu, giam sat BDKH, ving khi hgu Nam Bo.

Ban Bién tap nhan bai: 15/03/2019  Ngay phan bién xong: 08/05/2019 Ngay dang bai: 25/05/2019

1. Mé dau mdt phuong phap xac dinh mang tram khi tuong

Hau hét cac tram khi tugng trong mang lu6i
tram KTTV co ban tai Viét Nam duoc thiét lap
v6oi muc tiéu quan tric su thay ddi diéu kién khi
tuong va du bao thoi tiét. Dit lidu tir cac tram nay
cling dugc su dung rong rai trong vi¢c phat hién
su thay ddi khi hau va danh gia tic dong ctia bién
d6i khi hau dic biét 1a danh gia sy bién d6i theo
thoi gian so voi trung binh cua thong s6 khi hau
trén mot khu vuce cu thé. Mang luéi cac tram khi
tuong tham chiéu dugc xay dung trén nén mang
ludi tram khi tugng co sd bao gém cac tram co
chét lugng cao va c¢o tinh dai dién theo khong
gian duoc lya chon tor mang ludi cac tram co
ban. Muc tiéu ctuia nghién ctru nay la xay dung

Tong cuc Khi twong Thity van
Email: thanhmaidang1973@gmail.com

tham chiéu t6i uu sir dung trong giam sat su bién
d6i cac yéu td khi hau va tac dong BPKH dén
cuc tri cac yéu td khi tuong va cac hién tuong
khi tuong nguy hiém & Viét Nam. Viéc xac dinh
mang tram tham chiéu t6i vu can giai quyét 2
van dé chinh 1a xac dinh duogc sd lugng tram tbi
vu cho giam sat dam bao yéu cau va lya chon t6
hop cac tram phu hop dua vao mang ludi tram.
Gia st réng mang tram co ban hién tai du day dé
c6 thé xac dinh dugce cac dic trung thuc cua khi
hau khu vuc bﬁng cach tinh trung binh theo
khong gian. Qua trinh giam d¢ phéan giai mang
mot cach c6 hé thong tir mang co sé cho phép
dinh lugng quan hé gitra mat do tram va hi¢u
suat mang ludi tram.

Céch tiép can trong t&i wu hoa mang ludi tram
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giam sat 1a giam d¢ phan giai mang mot cach co
hé théng tr mang tram co ban. Diéu nay duoc
thuc hién bang cach loai bo ¢6 chon loc mét s6
tram khoi cau hinh mang. Mdi 1an nhu vy sé tao
cac mang c6 d6 phan giai khong gian thap hon.
Mat do tram ly tudng dung trong giam sat
BDKH va tac dong BDKH 1a s6 luong tram co
thé dung dé mé phong lai sat nhit cac xu thé bién
ddi cua cac cuc tri cac yéu td khi tuong va hién
twong khi trong nguy hiém so véi sit dung mang
co ban vdi cac muc tiéu giam sat duoc xac dinh
trude, vi du nhu xu thé thay ddi nhiét do ciia mot
khu vire ¢6 sai s6 tuyét ddi trung binh duéi 0,1°C
moi thap ky.

Phuong phap phan tich suy thoai mang dugc
sir dung dé danh gia cic mang tram quan tric khi
tugng hoac thuy van hién co6 va dé xac dinh mat
d6 mang can thiét dé dap tmg muc tiéu giam sat
cu thé. Phuong phap nay mé phong su giam cip
cO hé théng cua mat d6 mang tram va xac dinh
mirc d6 hiéu qua cia tirng mang giam cap so véi
mang diy du. Phuong phap ldy miu Monte
Carlo, lwa chon ngau nhién cac tram tir toan bo
mang cua cac tram hién c6, dugc st dung dé tao
cac mang giam cip. Cac mang giam cap duogc
tao la cac tap hop con cia mang dﬁy du, véi mat
d6 dir liéu khong gian it hon so v6i mang day du.
Phuong phap nay da duoc nghién ctru, st dung
trong thiét 14p mang tham chiéu gidam sat BDKH
ciia My. Bdi véi mang tham chiéu khi hau My
(CRN), co quan Khi quyén va Pai duwong Qudc
gia (NOAA) di st dung phuong phap nay dé xac
dinh mat d6 khong gian va tong s tram quan
trac can thiét dé cai thién kha nang quan sat bién
d6i khi hau theo thoi gian trén toan lanh thd My.
Nghién ctru [7] dugce thuc hién cho mang tham
chiéu di chia 48 bang thanh 115 6 lugi va trong
mdi 6 ludi tao ra cac mang gia thuyét tir cac mau
con dai di¢n cua cac tram tr mang co s¢ mat do
cao hon hién cé. Cach tiép can lay mau tuong ty
d3 duoc st dung dé kiém tra anh huong cia c&
mAu dén phép ndi suy khong gian cua tong lugng
mua hang nam [1] va nhi¢t do trung binh hang
thang [4].

Maic du phuong phap phan tich suy thoai
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mang co thé dugc st dung dé xac dinh s luong
tram va danh gia muc do dﬁy du cua mat do tram
hién tai ¢ cac khu vuc, tuy nhién phuong phap
nay khong truc tiép xac dinh dugc cac vi tri cac
tram t6i uu dé loai bo hodc thém vao mang.
Nghién ctru nay d& xuit phuong phap lya chon t6
hop cac tram tdi uu trong mang ludi dya trén
viée danh gia cac tiéu chi vé sai s6 xu thé bién
d6i ciia yéu td, sai s6 trung binh yéu t6 theo thoi
gian va hé sb tuong quan giira hai chudi yéu t&
duoc xac dinh tir mang tdi uu va mang co ban.

Céch tiép can bang phuwong phap phan tich
suy thoai mang dugc minh chimg bang cach st
dung dir liéu nhiét do va luong mua tir mang ludi
tram co ban cua vung khi hau Nam bd dé uée
tinh sb lugng tram can thiét cua mang tram khi
tuong tham chiéu cho vung khi hdu Nam B¢
nham dap tmg cac muc tiéu giam sat bién doi khi
hau va tac dong ctia bién d6i khi hau trong tuong
lai.

2. Phwong phap nghién ciru va thu thap so
liéu

2.1 Gidi thiéu khu vuc nghién ciru

Theo cac nghién ctru phan vung khi hau [6],
vung khi hau Nam B0 trai rong tr chan céac cao
nguyén Nam Trung B¢ t61 milii Ca Mau. Béc
diém chung cua ving khi hidu Nam B 13 ning
nhiéu, nhiét do quanh nam cao, khong co su
phan mua trong ché d nhiét, nhung phan mua
rat 10 rét trong ché d6 mua 4m, mua mua vé co
ban trung véi mua gidé mua mua he. Nhi¢t do
khong khi trung binh nam khoang 26,5-27,5°C,
bién d6 nhiét nim 3-4°C; tong lwong mua trung
binh nim khoang tir 1600mm dén 2500mm.
Hién nay, mang tram co ban do dac khi tuong
trén khu vuc ¢6 24 tram, phén 16n bt dau hoat
dong sau nam 1979. Mang lu6i tram khi tuong
co ban cua vung khi hdu Nam b¢ dugc chon bao
gém 16 tram khi twong do nhiét d9, lwong mua
va cac yéu té khi hau khac trong 39 nim qua
(Hinh 1). Cac tram nay déu co6 thoi gian quan
trac lién tuc dai va dang tiép tuc hoat dong; chudi
s6 liéu dugce danh gia 1a ddng nhat va c6 chat
luong cao, nam & xa khu vuc trung tam do thi
16m, khong hodc it chiu tac dong truc tiép tr cac
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hoat dong kinh té, x4 hoi mang tinh dia phuong
va c6 didu kién hoat dong voi hanh lang ki thuat
tiéu chuan 6n dinh 1au dai trong twong lai. Trong
subt thoi gian hoat dong, st dung céc chung loai
may va thiét bi do cac yéu t6 khi trong co ban co
cung tiéu chuén vé do chinh xac.

2.2 Thu thap, xw ly dii liéu

Dit liéu cho nghién ctru Ia chudi s6 liéu nhiét
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dd trung binh nam, cao nhét trung binh nam,
nhiét d6 thap nhét trung binh nim va tng lugng
mua nam duoc thu thap tir 16 tram khi tugng tur
1979 dén nay. Céac tram dugc lga chon la céc
tram c6 chudi s6 liéu tuong ddi ddng nhit va du
dai (39 nam ) li¢u). Noi chung, mang ludi tram
khi tugng co ban dugc lya chon phan bd tuong
dbi déu trén vung khi hau Nam Bg.
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Hinh 1. Ban do mang luoi tram khi twong co ban thugc vung khi hdgu Nam Bo

D¢ loai trir sw bién doi theo vi do va dia hinh,
mdi gia tri yéu t6 hang nam tai mdi tram duoc
biéu thi bang do6 1éch so v&i gi tri trung binh
hang ndm dai han ctia tram do6. bdi véi nhiét do,
viéc chuan hoa s& thuc hién b?mg cach léy nhiét
dd thuc té cta tram trong nam do6 tru di nhiét o
trung binh nhiéu nam cua tram: Tai = Ti - T,
Trong d6 TAi la sy bat thudong cta tram (tinh
theo °C) cho nim i, Ti 1a nhiét d6 thuc té cua
tram trong nam i, T 1a nhiét do trung binh nam
trong giai doan co s (1980-2010) cua tram. Su
bét thuong vé lugng mua cia mot tram dugc tinh
bang cach chia tong lugng mua thuc té trong
nam do cho gia tri trung binh trong giai doan co
s0 (1980-2010): Pai = Pi/P. Trong do Pai 1a su
chuan hoa cua tram (tinh bang phan trim) cho
nam i, P; 1 tong lugng mua clia tram trong nim
iva P la lugng mua trung binh trong giai doan co

s0 (1980-2010) cua tram.

2.3 Phwong phap nghién ciru

Nghién curu nay st dung phuong phap phan
tich suy thoai mang Monte Carlo dé xéac dinh mat
do tram tdi vu cho mang ludi tram khi tuong
giam sat BDKH va tac dong BDKH ddi véi yéu
td, hién tugng khi tuong cuc doan trong mot khu
vuc. Phuong phap nay thuc hién giam dé phan
giai mang mot cach c6 hé thong bang cach loai
bo ¢6 chon loc cac tram khéi mang mat do déy
du ban dau. Mat do 1y twdng cho mang tram khi
tuong tham chiéu giam sat BPKH khi hau sé 1a
mat d cua cac tram ma dir liéu khi dugc phan
tich s& tai tao duoc cac xu hudng cua cic yéu td
duoc xac dinh tir dir li¢u tr mang mat do dﬁy du
trong mot pham vi sai s6 nhat dinh.

Trong khu vyc nghién ctu, cac mang tram
giam cip c6 d6 phan giai khong gian thap hon
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duoc xac dinh béng cach chon ngﬁu nhién cac
tap hop con cua tr mang tram co sé c6 mat do
cao hon. S6 luong tram trong mdi tap hop con
dugc tang thém mot (1) dé tat ca cac kich thude
tap hop con tir mot dén N-1 duoc kiém tra (N la
tong s6 tram trong mot khu vuc). Chudi thoi gian
trung binh ciia cac yéu té giam sat (vi du nhiét do
trung binh hang nam, céac cuc tri nhiét do, téng
lugng mua hang nam, lugng mua 1 ngay lon
nhét...) t6 hop tir chudi s6 liéu chudi thoi gian
cua tung tram dugc tao cho mdi mang tram ha
cép.

Quy trinh 1dy mau lai Monte Carlo duoc ap
dung dé tao ra 10.000 kich ban khac nhau cho
mdi kich thudc mang tram ha cdp. Quy trinh nay
giai quyét anh huong ciia nhiéu cau hinh mang,
lam giam hiéu (mg ctia cac mang tram ha cap
phan b khong déu. Xu thé t6 hop cua yéu td
giam sat dugc xac dinh tir d6 tinh toan dugc sai
s6 xu thé ctia yéu té giam sat cho mdi mang giam
cap. Khi cac muc tiéu giam sat hay ngudng giam
sat mong mudn dugc xac dinh s& xac dinh duoc
méat do tram tdi thiéu tuong ung. Cac budc dé
phéan tich suy thodi mang -Monte Carlo nhu sau:

Budc 1: Thiét 1ap muc tiéu giam sat va tiéu
chi danh gia:

Budc 2: Chon mang giam sat s€ dugc danh
gia va cac yéu td duoc sir dung trong phan tich.

Budc 3: Chuén hoa dit liéu giam sat trong qué
khir cho cac yéu té di chon.

Budc 4: D6i v6i mbi yéu t qua trinh 1dy mau
va phéan tich Monte Carlo dugc thyc hién nhu
sau:

Budc 4a: Lay mau ngiu nhién, khong co su
lap lai tr mang ludi tram déy du dé chon céc
tram mong mudn cho mang giam cip. Mot tram
chi ¢6 thé dugc chon mét 1an trong cung mot
mau.

Budc 4b Tinh toan gia tri yéu t theo thoi
gian ctia mot mau mang giam cip tir cac gia tri
yéu t6 giam sat.

1 Ns

f-L

T, (1)
Ns“/

Trong dé 7, 1a chudi s6 liéu t6 hop duoc xac

TAP CHI KHI TUQNG THUY VAN

dinh tir Ns tram duoc lua chon ngéu nhién va Tj
1a chudi s6 liéu tram thir j (1< Ns< N-1)

Budc 4c: Tinh toan cac xu huéng tuyén tinh
ctia chudi s6 lidu t hop cho mdi lan thyc hién
Ns; Tinh toan hé sb twong quan gitta chudi sd
liéu to hop va chudi s lidu giam sat cua mang co
s0.

Budc 4d: Lap lai cac bude 4a dén 4¢ 10.000
lan dé tao cac kich ban mang giam cip va tinh
toan sai sd tuyét ddi trung binh (MAE) cho céc
xu hudng:

1 10000

MAE = ——
10000 4=

AT AT,

At At

2

Trong d6 AT/Ar 1a xu thé cta chudi yéu t6
giam sat cia mang co so; AT, /At 1a xu thé cua
chudi s6 lidu t6 hop cua lan 1dy mau tha k cua
mang ludi tram giam cap c6 kich thudc Ns.

Budc 4e: Lap lai cac budc 4a dén 4d cho tat
ca cac kich ban kich thudc mang giam cép c6 thé
cO(Ns=1,2,3,...N-1).

Budc 4f: Xac dinh mdi quan hé gitra sai s6
tuyét dbi trung binh va kich thudc mang giam
cép bé“mg phuong trinh hoi quy va dd thi gia tri
MAE so v6i s6 lugng tram. Biéu dd cho thay sb
lwong tram can thay doi nhu thé nao véi cac mirc
sai s6 duoc xac dinh trude.

Budc 4g: Tir mdi quan hé cua bude 4f, xac
dinh s6 luong tram can thiét cho céac gia tri MAE
da chon cho yéu t. Tiéu chi lua chon s6 lugong
tram 1a chénh léch gitra cac xu hudng yéu to
duogc tinh todn tir cac mang giam kich thude va
mang co sé khong 16n hon gidi han sai s6 dinh
trude.

Budc 5: Lya chon cac tram trong mang ludi
tram tham chiéu: Tur két qua xac dinh duogc sb
lugng tram toi wu trong mang ludi tram tham
chiéu lya chon t6 hop cac tram phu hop thoa
man dong thoi cac tiéu chi : (1) Sai sb cua gid tri
trung binh yéu t6 ¢6 gia tri nho nhét co thé; (2)
Xu hudng bién ddi cua yéu té dong pha va co sai
s6 nho nhét c6 thé; (3) Hé sb tuong quan giira
hai chudi yéu t6 ctia hai mang ludi tram 16n nhét
c6 the.

Tir két qua ra soat cac tiéu chi cia tat ca cac
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t6 hop xay dung chi tiéu téng hop dé lwa chon
duoc to hop céac tram phu hop nhét theo chién
luge ha din mirc d6 cua cac chi tiéu dé lua chon
duge mot vai to hop tdi wu nhat. Phan tich, danh
gi4 cac to hop nay co xem xét dén tinh phu hop
va dai biéu vé phan bb khong gian cua cic tram
trong t6 hop trén ving khi hau dé lwva chon t6
hop tram t6i wu nhit cho trong mang ludi tram
tram tham chiéu.

Budc 6: Lap lai cac budc 4 va 5 cho timg yéu
to.

Budc 7: Tong hop cac két qua Iya chon mang
tram t6i uu cuia tat ca cac yéu t6 thanh mang luéi
tram khi tuong tham chiéu phuc vu viéc gidm sat
BDKH va tac dong BbKH dén yéu td cuc tri va
hién tuong khi twong nguy hiém.

Budc 8: Panh gi4 lai mang t6i vu dugc chon.

3. Két qua va phan tich

Céc nghién ctru sau vé BPKH va tac dong
BPKH dén cac yéu td cuc tri va hién tuong khi
tuong nguy hiém thong qua cac chi sé cho thy
céc yéu tb chinh truc tiép va gian lién quan dén
danh gia tac dong BDKH dén cac yéu t6 cuc tri
va hién tugng khi twong nguy hiém 1a: tong
luong mua, nhiét do trung binh, cao nhat, thép
nhét ndm. Muc tiéu cta viéc xay dung mang ludi
tram khi twong tham chiéu 1a giam sat BPKH va
tac dong cua BDKH dén cac yéu td cuc trj va
hién tugng khi twong nguy hiém tai khu vuc
Nam B0 thong qua giam sat xu thé bién doi ctia
cac yéu t6 khi tuong 1a nhiét 6 trung binh nam,
nhiét do cao nhat nam, nhiét do thép nhit nim
va téng luong mua nam. Tiéu chi lya chon mang
tram tham chiéu t6i wu 14 sai s6 clia xu huéng
bién ddi nhiét d6 trung binh, cao nhat, thip nhat
dugc tinh toan tir mang giam cap va tir mang day
du nho hon 0,05 °C/ thap ky va sai sb cta xu
huéng bién doi luong mua hang nim nho hon
1%/thap ky.

Phan tich s6 liéu nhiét d6 trung binh, nhiét 4o

BAI BAO KHOA HQC

cao nhét, nhiét do thép nhét ctia cac tram co ban
trén vung khi hau Nam B¢ (hinh 2) cho théy
nhi¢t do trung binh tai cac tram trong khu vuc da
tang 1én trong vong 39 nim qua voi toc do trung
binh 1 0,21°C/thap ky. Nhiét d6 cao nhat ting
véi tde do trung binh 1a 0,12°C/théap ky. Nhiét do
thip nhat ting voi tdc do trung binh 13 0,16
°C/thap ky. Nguoc lai, téng lugng mua nam
giam hau hét & cac tram trén khu vue véi toc do
trung binh toan khu vuc 1a 6,43%/thap ky. Cac
s6 liéu nhiét do trung binh nam, nhiét d§ ngay
16n nhat ndm, nhiét d6 ngay nho nhét nam, tong
lugng mua dugc chuén hoa lam dau vao dé lua
chon mang tram tdi uu.

Thuec hién 1dy mau va phan tich Monte Carlo
ddi voi mang 16 tram khi tugng trén khu vuyc.
P6i voi mdi mat do (kich thudc) mang tram
giam cap Ns (Ns bién doi tir 1 dén 15), cac tap
hop tram duoc chon ngau nhién tir toan bd mang
ludi tram dé tao ra cac kich ban mang tram giam
cap [2, 3]. S 1an lya chon ngau nhién 1a 10.000
lan nham dam bao tat ca tap hop c6 thé co cia
cac tram déu duoc lua chon. Viée 1§y mau duoc
thyc hién khong ldp lai, mot tram chi ¢6 thé duoc
chon mét lan trong mot mau. Déi voi mdi miu
lwa chon ngau nhién, tinh toan chudi yéu tb theo
khong gian theo cong thirc 1 va xac dinh xu thé
bién ddi cia yéu t6 cho timg mau. Déi voi mdi
kich thuéc mang tinh toan sai 5O tuyét dbi trung
binh cta xu thé bién dobi theo cong thic (2). Tir
cac két qua tinh toan sai s6 trung binh cua timg
mang tram giam cip, xay dung phuong trinh hoi
quy giita sai s tuyét dbi trung binh va mat do
mang tram giam cép cho cac yéu t6. Phuong
trinh hoi quy sir dung da thirc bac bon cung cap
su phu hop tdt hon cac da thirc bac thép, dac biét
la cho mat d mang tram nho. Két qua xac dinh
quan hé gitra sai s6 tuyét ddi trung binh va mat
d6 mang tram giam cap cho cac yéu té duoc
trinh bay trong hinh 3.

TAP CHi KHI TUQNG THUY VAN
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Hinh 2. Xu thé bién doi cia cdc yéu té trén vimg khi hdu Nam bé trong giai doan tir 1980 - 2018:
(a) Nhiét dg trung binh nam; (b) Nhiét @6 cao nhat nam, (c) Nhiét d thap nhdt nam;
(d) Téng lwong muwa nam
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Hinh 3. Quan hé giita sai 50 tuyét doi trung binh va mdt do mang tram giam cd}a: (a) doi véi nhiét
a6 trung binh; (b) doi véi nhiét @6 cao nhat; (c) doi véi nhiét do thap nhat; (d) @i véi lirong muwa
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Céc két qua tinh toan cho thay ddi véi tat ca
céc yéu td, sai sd tuyét d6i trung binh (MAE)
giam khi mat d6 mang tram giam cap tiép can
mat do mang co sé (Hinh 3). MAE gidm nhanh
khi Ns tang trén mot sb luong nho cac tram va
giam cham hon khi Ns tiép can N. Két qua cho
thdy c6 thé co nhiing cai thién 16n vé hiéu suat
mang trong truong hop ting tir mot dén ba tram
trén khu vue. Can xem xét loi ich tiém ning nay
trong viéc tdi wu hoa gitra cac ngudn luc va muc
tiéu khoa hoc. Cac két qua trén hinh 3 cho thay
mat do mang tang 1én, Kkét qua cua cac muc tiéu
giam sat chinh xac hon, da lam gidm sy chénh
léch tuyét ddi gitra xu hudng ctia mang giam cp
va xu hudéng cia mang co ban.

Phan tich sai s6 tuyét dbi trung binh t6i thiéu,
tdi da va d6 léch chuan cua xu hudng yéu tb

nhi¢t ¢ trung binh duoc léy tir 10.000 1an thuc
hién Monte Carlo cho mdi kich thuéc mang
(Hinh 4) cho théy néu lua chon 6 tram cho vung
nghién ciru nhiét d6 trung binh c6 xu thé bién doi
trong pham vi 0.034°C/thap ky dén 0,36°C/thap
ky voi d6 1éch chuén 13 0,059°C/thap ky trong
khi lIra chon mat @6 10 tram cho théy nhiét do
trung binh ¢6 xu thé trong pham vi 0,182°C véi
d6 léch chuan 0,0035°C/thap ky. Piéu nay cho
thiy sai s6 xu thé udc tinh ctia khu vyc da giam
va trd nén gan vai xu thé quan sat caa khu vuc
hon khi s6 lugng tram trong khu vuc ting 1én.
Do 1éch chuén va chénh 1éch tdi da cta ude tinh
xu thé cho thiy viéc ap dung cac muc tiéu giam
sat nghiém ngdt hon da cai thién hi¢u suat mang
giam cap.
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Hinh 4. Sai s6 tuyét doi trung binh t6i thiéu, t6i da va do léch chudn cia xu hiedng yéu t6 nhiét dé
trung binh.

bat muyc tiéu giam sat sau d6 giai phuong
trinh da thic dé xac dinh mat do tram tdi uu
trong khu vuc. Dé xac dinh tinh nhay cam voi
cdu hinh mang va mat d0 mang, cac muc tiéu
giam sat xu hudng nhiét d6 va lugng mua hang

nam duoc xem xét nhu trong bang 1. Két qua
cho théy ddi véi vung khi hau Nam B9, cac muyc
ti€u cang chat ché, téng sb tram trén khu vuc
cang tang lén.

Bang 1. So luong tram wrng voi cac muc tiéu giam sat xu huwong nhiét do va lwong mwa hang nam.

Muc tiéu chon

S6 lugng tram giam sat

Nhi¢tdo Nhiétddo Nhi¢tdd Tong luong
trung binh  cao nhat  thap nhat mua
0,05°C/ thp ky
1%] thap ky 5 10 11 10
0,1°C/ thap ky
2%/ thap ky 3 : 6 5
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Cac mang ludi tram khi tugng dap ing muc
tiéu 0,05°C/thap ky bao gdm 6 tram giam sat
nhiét do trung binh, 10 tram giam sat nhi¢t do
cao nhat va 11 tram giam sat nhiét do thép nhéat.
Mang luéi tram khi tugng tham chiéu dap ung
muc tiéu 1%/thap ky bao gdm 10 tram gidm sat
luong mua.

Lua chon t6 hop cac tram phit hop trong ving
khi hau phu thudc vao kién thirc vé BDKH va
tac dong khi hau va su thay doi khi hau theo
khong gian trong ving. Xéc dinh dugc s6 lugng
tram t0i wu dbi voi cac yéu td nhiét do trung
binh, cao nhét, thép nhét va luong mua sé xac
dinh duoc sb to hop cua céac tram cé thé ¢ cua
mang tram t6i wu dbi voi ting yéu t6. Cu thé s&
¢6 3003 t6 hop ddi voi nhiét d trung binh, nhiét
dd cao nhit va luong mua; 1365 td hop dbi voi
nhiét do thap nhat. D6i véi mdi yéu tb, tinh toan
cac ti€u chi Iya chon gém murc d6 chénh léch cua
gia tri trung binh trong 39 nim, mirc do sai sd
ctia xu thé so voi mang co ban va hé s twong
quan v&i chudi s6 liéu ctia mang tram co ban cho
timg t hop.

Lua chon cac to hop tram théa man déng thoi
céc tiéu chi chat ché nhat gdm sai s6 cua gi tri
trung binh yéu t tir két qua tinh toan gitra mang
tham chiéu va mang co s ¢6 gia tri nho nhat co
thé; Xu hudng bién doi cta yéu t6 giira hai mang
ludi tram dong pha va c6 sai s6 nho nhat co thé
va Hé sd tuong quan giita hai chudi yéu t6 cia

hai mang ludi tram 16n nhit c6 thé. C6 thé thdy
rang d6i véi ca 4 yéu t6, khong ¢ to hop nio co
thé ddng thoi dat ca 3 tiéu chi 1a sai s gia tri
trung binh giita két qua tinh toan ctia mang tham
chiéu va mang co s& 1a nho nhét, xu hudng bién
d6i ciia yéu t6 dong pha va co sai s6 nho nhat va
hé s6 twong quan ciia mang tham chiéu va mang
co s 14 16n nhat. Tir két qua ra soat cac tiéu chi
clia tit ca cac t6 hop xdy dung dugc tiéu chi tong
hop ti€ém can vai tiéu chi tdi wu nhat theo chién
luoc ha dan mirc d6 cua cac tiéu chi. Cac tiéu chi
tong hop nay duoc sira dung dé liwa chon dugc to
hop cac tram ti wu trong mang ludi tram tram
tham chiéu. Két qua da lya chon duoc tur 1 dén 3
t6 hop toi wu va c6 cac diéu kién chit ch& nhat
cho cac yéu t6. Qua phan tich, danh gia chi tiéu
tong hop dugc chon 1a {ATB< 0,003; AXT<
0,001; r2> 0,92} twong ung lya chon dugc to
hop tram tdi vu gém 5 tram la Ca Mau, Chau
DPdc, Can Tho, Moc Hoa, Soc Trang, Rach Gia
v6i gia tri cac chi s6 1a {A TB =0,0016; AXT
=0,000666; 12 = 0,921}. Phan tich trén ban dd
thy rang t6 hop tram t6i wu duoc chon dé giam
sat yéu t6 nhiét do trung binh c6 phan b twong
d6i ddng déu theo khong gian, dap tmg duoc cac
yéu cau vé tinh dai biéu cho cac tiéu vung khi
hau (hinh 5). Tuong tu, phan tich va lya chon
duoc t6 hop mang tram ti wu cho cac yéu td
khéc nhu trong bang 2.

Badng 2. Két qua lira chon t6 hop tram t6i wu cho cdc yéu té

Yéu to Tiéu chi chon To hop tram thda man diéu kién
Danh sach tram tram Thong sO
Nhi¢t dg trung A< 0,003 Chau Péc, C‘E‘l Mau, M¢c Hoa, Viing Tau, ATB =0,0016
binh Ax1< 0,001 Tay Ninh, Can Tho AXT =0,000666
> 0,92 ? =0,921
Nhjét dd cao A< 0,001 Cang Long,Soc Trang, Tay Ninh, Viing Ars =0,000577
nhat Ax1<0,0002  Tau,Con Pao, Moc Hoéa,Ca Mau, Can Axt=0,000175
> 0,99 Tho, M§ Tho,Phti Quéc r’ =0,990951
Nhiét d6 thdp  Arp< 0,002 Bac Liéu,Ca Mau, Chau Déc, Con Pao, At =0,001836
nhat Axr<0,0001  Moc Hoa, M§ Tho, Phit Quéc, Phude Axr =0,0000745
> 0,98 Long, Viing Tau, Tay Ninh, S6c¢ Trang 2 =0,9882
Téng lugng A< 0,0001 Phudc Long, Viing Tau, Coén Dao, Mdc At =0,0000119
mua Axr<0,0001  Hoa, Cang Long,Chau Déc, Soc Tring, Axr =0,0000719
> 0,95 Can Tho, Rach Gi4, Bac Liéu 2 =0,9667
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Tur cac ket qua lya lya chon mang tram toi uu
giam sat doi voi tung yéu to lugng mua va nhiét
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Hinh 5. Vi tri 6 hop tram 16i wu cho nhiét do trung binh

d6 trong cac bang 2, tong hop va phan tich lya
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H L I

chon dugc mang tram khi tugng tham chiéu nhu
bang 3 va hinh 6.
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Hinh 6. Vi tri cdac tram khi twong trong mang tram khi hau tham chieu
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Bang 3. Vi tri tram khi twong thuoc vung khi hdu Nam bo trong mang tram khi twong tham chiéu

TT Tén tram Tinh Kinh d6 Vido TT  Tén tram Tinh Kinh d6 Vido
| PhuécLong BinhPhuéc 106°59°  11°50° 6 My Tho GTifI?g 10624 10°21°
2 TayNinh TayNinh  106°07  11°20° 7 ChauDéc An Giang 105°08'  10°42'
3 VingTau AR o005 022 8 Séc Tring Soc Tring 105°58°  9°36’

Viing tau
4  Conbao  DARIEacs0 gy 9  PhuQuéc M jp30s80 10013’
Viing tau Giang
5  MocHoéa LongAn  105°56°  10°477 10 BacLiéu BacLiéu 10543’  9°17°
11 CiMau CaMau 105°09°  9°11°

Muc tiéu chinh cua mang tham chiéu cho
ving khi hau Nam B6 13 giam sat sy thay doi khi
héu trong twong lai. Cac chi tiéu thong ké duoc
sir dung dé m6 ta kha nang tai mo phong cac yéu
t ctia mang tham chiéu so v6i mang co ban gom
hé sb twong quan (1?), su sai khac cua xu thé va
chénh 1éch gié tri trung binh. Két qua tinh toan
cac chi tidu cho 4 yéu té nay dugc thé hién ¢
bang 4. Két qua phén tich nay chi ra ring mang
tram tham chiéu duoc lya chon ¢6 thé mo phong
tdt xu thé bién ddi khi hau nhu mang co ban voi
do trung thuc cao. Hé sb tuong quan dugc tao

boi mang tham chiéu cao trén 97,4% ddi véi
nhiét d6 va dat 98,5% dbi v6i lugng mua, chénh
1&ch gia tri trung binh cua yéu td nhiét do cua
mang tram tham chiéu nhé hon 0,071°C ddi véi
nhiét d6 va 0,043% dbi voi lugng mua. Mang
tham chiéu cling c6 hiéu qua trong viéc dinh
luong sy thay ddi khi hau. Xu hudng cta nhiét
do trung binh, cao nhét, thap nhit chénh léch tir
0,00075 dén 0,05°C/thap ky so v6i mang co ban.
Xu huéng luong mua chénh léch trong vong
0,0042%/thap ky so vdi mang co ban (Bang 4).

Bdng 4. Két qua danh gid mang khi hdu tham chiéu cho viing khi hdu Nam B¢

Nhiét d6 trung

) Nhiét d6 cao nhat  Nhiét do thép nhat X Téng lwong muwa
Chi s6 binh
Tinax saisd6  Tmin sai s6 T sai sO X sai s6
Trung binh 31,58 0,0709 24,4 0,00184 27,24  0,0337 1976 0,043
Hé sb g6c¢ 0,00735 0,00541 0,0159 0,0000745 0,0216 0,00353 -12,39 0,000415
Hé sb twong quan 0,974 0,988 0,976 0,985

4. Két luan

Phan tich suy thoai mang Monte Carlo la mot
phuong phap duoc sir dung trong d6i rong rai dé
xac dinh mang ludi tram khi tuong tham chiéu
phuc vu giam sat BDKH. Sy giam cap cua mat
do mang co thé duoc su dung dé xac dinh mbi
quan h¢ gitra mat do tram va hi¢u suat mang.
Phuong phap stir dung dit li¢u mang co ban trong
qua khtr dé c6 thé tinh toan sy khac biét thong ké
clia cac mang giam cap. Biéu dd uéc tinh sai sd
tuyét d6i trung binh cho céc kich ban mang giam
cap khac nhau dugc xay dung. Trén co s& d6 sd
luong tram va to hop céc tram tdi wu duge xac
dinh thong qua phan tich cac ti€u chi giam sat.

TAP CHi KHI TUQNG THUY VAN

Phuong phap suy thoai mang Monte Carlo va
quy trinh xac dinh mang tram ti wu duoc ung
dung dé x4c dinh mang tram khi twong tham
chiéu phuc vu giam sat BDKH cho ving khi hau
Nam bo. Két qua cho thdy mang tham chiéu bao
g6m 11 tram nhu trong hinh 6 cho phép giam sat
duoc cac xu thé bién ddi cua céc yéu td nhiét do
cuc tri va lugng mua voi gioi han sai s cho phép
13 0,05°C/thap ky d6i véi cac yéu tb nhiét do va
1%/thap ky dbi voi luong mua trung binh nam.
Hiéu suat ctia cic mang giam cap dugc danh gia
va dam bao dap Ung yéu ciu giam sat bién ddi
khi hau va tac dong BDKH can thiét d6i vai
vung khi hau Nam bo.
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Loi cam on: Bai bdo dwoc hoan thanh nho sw hé tro cua dé tai BDKH.24/16-20 trong viéc
nghién civu va cong bé nhitng két qua nay.
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SELECTION A REFERENCE CLIMATE NETWORK
FOR MONITORING IMPACTS OF CLIMATE CHANGE
IN NAM BO CLIMATE REGION
Dang Thanh Mai!

'Viet Nam Meteorological and Hydrological Administration

Abstract: Climate Reference Network which includes meteorological stations is established to
monitoring climatic change and impacts of climate change. Goal of this network is to provide ho-
mogeneous observations of temperature and precipitation from benchmark stations that can be cou-
pled with historical observations for detection and attribution of climatic change. This study proposes
a method and procedure to sellect the number and distribution of observing sites for the Climate
Reference Network in Nam Bo climate region. The research was conducted by forming hypothetical
networks from existing higher-density baseline network. Monte Carlo resampling techniques were
applied to stations in the region to successively lower the resolution compared to that in the base-
line network. The appropriate number of reference stations is defined as the number of stations
needed to recreate, within the predetermined error limits, annual temperature and rainfall trends in
the region. The selection of a set of stations is based on the analysis and evaluation of the criteria
on average value errvor, trend errvor, correlation coefficient computed from reducedsize networks and
the full-size networks and space distribution of stations. The optimal set of stations is determined
separately for monitoring annual average temperature, highest temperature, lowest temperature
and total rainfall. The reference climate network for the Southern region consists of 11 selected me-
teorological stations that meet the target of temperature change trend of 0,05°C/decade and the tar-
get of changing trend of total rainfall is 1,0%/decade.

Keywords: Climate reference network, climate change monitoring, Southern climate region.
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PAC PIEM BIEN PONG TRAM TiCH LO LUNG TRONG
MUA LU NAM 2013 TAI VUNG CUA SONG VEN BO
PONG BANG SONG CUU LONG

Nguyén Ba Thiy" Vii Hai Ping>

Tém tit: Pdc diém bién dong theo khéng gian va thoi gian cia tram tich lo hing trong mia 1
nam 2013 tai viing cira séng ven bo dong bang séng Ciru Long dd dwoc lam sang 16 diwa trén viéc
phdn tich 56 lidu dé duc va a6 mudi cia 65 tram do mdt rong trong thang 9/2013. S6 liéu 6 duc va
dé mudi tir mdt dén day dwoc do bang thiét bi AAQ1183s-IF. Anh hwéng ciia triéu doi véi cdc dic
trung dong luc tram tich I lung dwoc phan tich dva trén $6 liéu triéu du bdo tai khu vuc nghién curu.
Cdc két qua phan tich sé liéu cho thdy phan bé khéng gian va thoi gian ciia dg duc tai viing cira song
Cuu Long trong mua lii chiu anh huwong cua hai ché do dong luc chinh: ché do thuy van tgi cdc cua
séng va ché d¢ triéu. Theo khong gian, phdan bé @ duc cé xu hwéng giam dan tir viing cira song ra
viing ngodi khoi do danh hwéng ciia nguon tram tich séng ciing véi hoat dong manh cia thity triéu.
Tai viing cira séng, dé duc cé thé lén téi hon 800 NTU (Nephelometric Turbidity Units). Phdn bo
thcfng dung cua do duc bién doi phu thudc vao vi tri quan trdc va thoi diém quan trdc theo pha triéu.
O mét s6 tram quan trdc dwoce su tang dot bién cia dé duc tai lop sat day co thé lén 140 NTU, méc
dii d¢ muéi kha cao va thoi diém do nam trong pha triéu 1én. Hién twong ndy cé thé lién quan téi
qud trinh tdi lo hing ciia tram tich do dong triéu trong pha triéu lén. Nhin chung, cdc tram tai khu
vue cua song Hau co do duc cao hon so voi cac tram tai khu vuc cira song Tién.

Tir khoa: Pong liee tram tich lo ling, do duc, dé mudi, thiy triéu, cira séng Ciru Long.

Ban Bién tdp nhan bai: 16/2/2019 Ngay phan bi¢n xong: 25/04/2019 Ngay dang bai: 25/05/2019

1. Mé dau dong cua luu lwong nude song, luu lugng tram

Ving tiép gidp giita bién-dit lién tao thanh
mdt trong nhitng con dudng van chuyén nude va
cac vat liéu cua chu trinh sinh-dia-hda va thuy
van toan cau. Trong d6, cic dong song bd sung
tram tich cho su mat di boi cac qua trinh x6i 10
doc theo vung ven bo, cling nhu x6i 16 ngang bo
ra khoi va cac thanh phan sinh hoc thiét yéu dé
nuoi dudng cac h¢ sinh thai ven bo. Mdt trong
nhitng qué trinh cudi cung ctia sy van chuyén vat
liéu trdm tich xuét hién thong qua sy phan toa
céc vat chat lo ling tir cira song vao ving thém
luc dia. Do ¢o néng d6 tram tich lo lung cao,
nhitg ving nudc nay co thé phan biét rd rang
v6i phan nude bién trong thong qua d6 duc. Bién

Trung tam Dy bdo Khi twong Thity van Quéc Gia
2Vién Dia chat va Pia vit 1y bién. VAST
Email: thuybanguyen@gmail.com
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tich song, ché d6 triéu, ché do song gio, cung voi
dic diém hinh thai dia hinh cua ving cira song
ven bd va thém luc dia quyét dinh cac dang phan
tda cua vung nudc duc nay. Mac du gia tri d6 duc
khong dong nghia véi gi tri vé ham luong tram
tich lo lung, tuy nhién, viéc do dac truc tiép ham
luong tram tich lo ling tai cic ving ctra song va
ven bién gap rat nhiéu khé khan, dic biét néu
mudn léy mau trén mot dién rong. Chinh vi vy,
viée sir dung phuong phap do d6 duc bang cac
thiét bi tu ghi da dugc ap dung nhu mot phuong
phap thay thé kha hiéu qua va dugc tng dung
trong nhiéu nghién ctru trén thé giéi [1, 2, 3].
Hon nira, tai khu vuc cura song ven bién dic biét
trong mua il nhu ciia séng Ctru Long lugng tram
tich lo ling c6 thé xem 14 yéu t6 chu yéu lam
thay d6i d6 duc ctia moi truong nudc.

Dic diém phan b trim tich lo lung vung ctra
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song ven bd dong bang song Ciru Long kha phirc
tap do sy anh huong cua ca ché do dong luc song
bién hdn hop cung véi dic diém dia hinh. Ché
d6 phéan bd tram tich lo limg tai khu vuc nay
dong vai trd rat quan trong trong qué trinh hinh
thanh va phat trién ctia dong bang chau thd. Song
Ciru Long 1a con song 16n nhat khu vuc Pong
Nam A, trudc khi chay qua Viét Nam va d6 ra
bién, né chay qua 5 nudc gébm Trung Qudc,
Myanmar, Thai Lan, Lao, va Campuchia. Song
Ciru Long hién nay d6 ra bién qua 7 cira chinh:
Cua Tiéu, Cua Dai, Cua Ba Lai, Cua Ham
Ludng, cua Co Chién, cua Cung Hau, cua Dinh
An, cua Tranh Dé (con goi la Tran Dé). Theo du
an “Tac dong cua bién doi khi hau 1én tai nguyén
nude va cac bién phap thich ing - Pong bang
song Ctru Long” do Vién Khi tuwong Thiy van
Hai van va Moi truong thuc hién nam 2010,
hang ndm tong lugng nude ngot dua qua cac clra
song ra bién dat t6i 500 km3, trong d6 khoang
23 km® duoc hinh thanh trong ddng bang song
Cuu Long. Mua It hang nam thuong kéo dai tur
thang 7 dén thang 11, luu luong dong chay mua
lii chiém khoang 70 - 85% luong dong chay nam.
Mua can tir thang 12 dén thang 6 nam sau, luu
lwong dong chay mua can chi chiém khoang 15
- 30% dong chay ndm. Luu lugng dong chay tai
ving ctra song con chiu anh hudong manh boi ché
d6 thuy triéu Bién Pong (ban nhat triéu khong
déu) va vinh Thai Lan (nhat triéu khong déu).
Cung v6i mot lugng 16n nudce ngot d6 ra bién la
mot khdi lwong tram tich khong 16. Milliman va
Syvitski [4] udc tinh hang nam song Mé Kong
van chuyén khoang 160 triéu tin trim tich, trong
khi d6 theo tinh toan cia Wang va nnk [5] thi
con sb nay khoang 145 tri¢u tan trong giai doan
tr nam 1962 - 2003. Trong d6, trung binh mdi
nam c6 khoang 79 tri¢u tan tram tich chay vé
d6ng bang song Ctru Long cua Viét Nam, 9 dén
13 tridu tAn ling dong & cac dong bang ngap 1
va phan con lai gop phan mé rong chau thd va
lam phi nhiéu cac ving nuéi trong thily san ven
bién [6].

Dé lam sang to ddc diém va co ché phan toa
lugng tram tich nay trén ving bién ven bo va
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ving thém luc dia cta dong bang séng Ctru Long
da c6 nhiéu nhiing nghién ctru dugc thyc hi¢n.
Dua trén viéc phan tich tram tich tﬁng mat va s
dung md hinh mé phéng dong luc, Nguyén
Trung Thanh va nnk [7] d4 két ludn qué trinh van
chuyén trdm tich tai ving bién ven bo va ving
thém luc dia cia ddng bang séng Ciru Long chiu
anh huong 16n boi ché d6 dong chay ven b do
su chi phdi cua gid, thiy triéu va cac hoat dong
clia song trong ving sat bd bién. Tram tich lo
limg chi yéu duoc van chuyén vé phia Ty Nam,
khi vugt qua Miii Ca Mau dong chay ven bo van
chuyén trim tich theo huéng Tay Bic, Bic doc
theo bo tady ban ddo Ca Mau. Zuo Xue va nnk [8]
da str dung mot mo hinh tich hop tinh toan van
chuyén tram tich, dong chay va song trén ving
bién ven bo va ving thém luc dia cia dong bang
song Ciru Long. Cac két qua mé hinh cho thiy
qué trinh van chuyén tram tich c6 bién dong mua
10 rét. Trong mua 11, mdt lwong lon tram tich co
ngudn gdc tir song dugc phéan toa va ling dong
ngay tai ving ctra séng, dén mua kiét, hoat dong
manh cua soéng va dong chay do gi6 mua Pong
Bic lam tai lo ling cac trdm tich nay va mot
phan cua chung duoc van chuyén theo hudng
Tay Nam doc theo duong bo. Dé 1am rd hon co
ché va dic diém dong luc tram tich tai vung cua
song ven bo dong bang song Ciru Long, Hartmut
Hein va nnk [9] dd dua ra mot khai niém maoi vé
su phat trién cia chau thd bang viéc tich hop
thém céc thanh phan dong chay doc bd trong
ving anh hudng cua nude do séng do ra (Region
of Freshwater Influence - ROFI) dya trén mo
hinh 1y thuyét ciia Wollanski va nnk [10, 11].
Céc cong bd cua ho ciing da chi ra ring, luong
tram tich min dugc van chuyén xudng phia Nam
di vao vinh Thai Lan 1a két qua cua sy bat doi
xtng theo mua cua hé thdng gié mua va luu
lugng nudc song. Phan tich cac sb liéu anh vé
tinh (MERIS) tir thang 1 ndm 2003 dén thang 4
nam 2012, Hubert Loisel va nnk [12] da xac dinh
dugc phan bb khong gian cua tram tich lo ling
tai 16p nudc mat theo mua. PO duc tang dan tur
thang 6 dén thang 12 cting v6i ngudn tram tich tir
song db ra tang dan, dat cuc dai vao thang 9 va

TAP CHi KHI TUQNG THUY VAN
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thang 10. Khi luu lugng nude song giam, ndng
d6 tram tich lo limg van tiép tuc tang tai ving
bién ven b trong 2 dén 3 thang (thang 11 dén
thang 1 nam sau). Piéu nay dugc 1y giai 1a do
hoat dong manh cua song trong gido mua Pong
Béc lam ting qué trinh tai lo limg trdm tich tai
ving bién ven bd. Cac két qua nghién ciru ciing
cho thdy xu huéng van chuyén tram tich lo ling
vé phia Tay Nam trong mua gi6 Pong Bic.

Tuy nhién, c6 thé thiy hau hét cac két qua
nghién ciru vé bién dong tram tich lo limg tai khu
vuc nghién ctru dya trén cac mo hinh tinh toan,
ngay ca cac két qua phan tich anh vé tinh ciing
chi thé hién duoc bién dong theo phuong ngang
ctia 16p nude mit. Do d6, dé dong gbp nhiing hiéu
biét rd hon didc diém bién dong tram tich lo limg
tai khu vuc nay trong mua 1, s6 liéu do duc va do
mudi tai cac tram do mat rong khu vuc ctra song
Ctru Long do d8 tai: “Nghién ctru dong luc thuy
van, xam nhap man va van chuyén tram tich cta
hé thdng song Ciru Long va dong luc ven b, bao
gdm ca ban ddo Ca Mau” thyc hién trong thang

9/2013 da dugc xtur ly, phan tich va danh gia.

2. Nguén sb liéu

Dic diém bién dong theo khong gian va thoi
gian cua tram tich lo lung trong mua 1d nim
2013 tai ving cira séng ven bd dong bang song
Cuu Long duge danh gid dya trén viéc phan tich
s6 lidu do duc va d6 mudi cua 65 tram do mat
rong trong thang 9/2013 (hinh 1). S6 liéu d6 duc
va d0 mudi tr mit dén day tai tirng tram duoc do
bang thiét bi do chat lwong nudc da chi tiéu
AAQ1183s-IF do Nhat Ban san xuit v6i tan xudt
do 12 0,2s c6 mot s6 lidu dé dam bao do phan giai
s6 lidu theo phuong thing dung du chi tiét (toe
d6 tha kéo 1a khoang 0,5m/s). Sau d6 cac sé lidu
dugc noi suy vé do phan giai thang dung 13 0,1
m dé co thé d& dang tinh toan va v& cac biéu do.
Anh huong cua tridu dbi voi cac dic trung phan
b tram tich 16 limg duoc phén tich dua trén sb
liéu triéu du bao cua Vién K¥ thuat Bién cho hai
tram Bén Trai va My Thanh (hinh 1) tai khu vuc
nghién ctru [13].
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Hinh 1. So do vi tri tram triéu du bdo, cdc tram khao sat mdt rong va mat cat (A1, A2)
thang 9/2013

3. Pic trung bién dong ciia trim tich lo
Itrng tai vung cira song Ciru Long mua lii nam
2013

Phan bd theo khong gian cua do duc va do
mudbi tai tang mit (trung binh trong 16p 1 m trén
mat) cung vi tri cac tram khao sat dugc thé hién
trong hinh 2a va 2b. Nhin chung, phan b theo
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khong gian cta do duc nguoc lai véi phan b cua
d6 mubi. Do duc c6 xu thé giam dan tr vung cua
song ra vung ngoai khoi do anh huodng cua
ngudn tram tich tir song d6 ra 16n trong mua lii.
Tuy nhién ving c6 phan bb d6 duc cao chii yéu
tap trung tai khu vuc thang tir cira séng ra ngoai
khoi. Tai viing cira séng d6 duc co thé 1én toi gan
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800 NTU tai tram D30 (ctra Tranh Bé), hon 130
NTU tai tram D1 (ctra C6 Chiém). C6 thé thy,
gia tri do duc tai cac tram khu vuc ctrta Tranh bé
va Pinh An cao hon rat nhiéu so véi cac cua
song khac, ngay ca tai tram xa bd nhat nhu tram
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D25 d6 dyc tai ting mit ciing 1én dén 130 NTU.
Khu vuc bién ven bo Tra Vinh it chiu anh hudng
truc tiép cua cira séng nén c¢6 do duc nho chi
khoang 10 dén 20 NTU va d6 mudi 16n tir 25
PSU dén hon 30 PSU (Practical Salinity Unit).
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Hinh 2. Phdn bé theo khong gian cua (a) do duc va (b) do muéi tai tdng mat cung vi tri
cac tram khao sat

Phén bé thing ding cua do duc theo khong
gian bién ddi manh phu thudc vao vi tri quan tric
va thoi diém quan tric theo pha triéu. Hinh 3 va
5 thé hién phan bd théng dtng cua do duc va do
mudi trén mit cit Al va A2. Do cac tram trén
hai mit cat A1 va A2 duoc do vao cac thoi diém
khac nhau v6i ddc diém pha triéu khac nhau nén
phan bd khong gian cua do duc va do mudi thé
hién rat rd vai tro tac dong cua dong triéu theo
pha triéu (xem thém hinh 4 va 6). Trén mit cat
Al tai khu vuc cira Tranh Dé (hinh 3), tram D29
va D30 dugc do dac trong pha triéu rat véi bién
d6 triéu trong ngay 16n khoang hon 2,7 m, dong

1 (a)

Tram

tridu két hop v6i dong chay ra do song da phan
téa tram tich va nudc ngot ra ving cira séng.
Phan bd d6 duc tai hai tram nay co xu thé tang
dan tir mat dén day, do duc cuc dai dat téi hon
800 NTU tai tram D30, d6 mudi kha dong nhét
tir mat dén day (hinh 3 va 4). Trong khi d6 céac
tram D31, D32 va D34 dugc thyc hién trong pha
triéu 1én, lac nay myc nuoc bién cao lan truyén
ngugc vao vung ctra song ngdn can sy phan toa
clia trAm tich va nude ngot, do duc tai cac tram
nay suy giam nhanh chong tuy van thé hién xu
thé tang dan tir mat dén day, do duc tai tram D34
xa bo nhat chi con khoang 15 NTU.

3}

0.5

24.0

“1 (b I

T T T
D29 D30 D31 D32 D34

Tram

Hinh 3. Mat cdt phdn bé thang dimg cia (a) dé duc (NTU) va (b) dé muoi (PSU) tir cira séng ra
khoi (Mdt cit Al tir tram D29, D30, D31, D32 va D34) ngay 21/09/2013 tai cira Tranh Pé

TAP CHi KHI TUQNG THUY VAN

S6 thang 05 - 2019



BAI BAO KHOA HQC

200
150
D32 —
100 \
E D31 \
< 5o ) b
<@
o
2 f \
g 0 Hft—H———— — N\
3 123456\89101112 3141516171819&212223
-50 /
-100 D29 \ﬁP
-150 B39

Thoi gian (gio)

Hinh 4. Dao dong triéu dy bdo tai My Thanh (gan cira Tranh Pé) vao ngay 21/09/2013 va thoi
diém do ciia cdc tram twong vmg trén mdt cat Al

Trén mat cit A2 tai khu vuc ctra Cd Chién
(hinh 5), phan bd thiang ding cua d6 duc lai co
xu thé giam dan tir mat dén day, tai 16p mat do
duc tai tram D3 xa bo nhit van 1én dén hon 40
NTU. Thém vao d6, do mubi thé hién su phan
tﬁng 13 rét mic du hau hét cac tram duoc quan
trac trong pha triéu 1én ngoai trir tram D10 quan

140

0 squ (m) _

N
w

D

T T
D04  DOS

Tram

tric trong pha triéu xudng. Piéu nay co thé do
bién do tridu Ién tai thoi diém quan tric nho chi
khoang 1,25 m. Cac gia tri 6 mudi nho va do
duc van con cao tai tﬁng mat ¢ tram D3 cho théy
anh hudng cua tridu trong pha triéu 1én nay 1a
khong 16n.

T T
o4 DOS

Tram

Hinh 5. Mdt cdt phdn bo thang dimg ciia (a) dé duc (NTU) va (b) do muéi (PSU) ti cira séng ra
khoi (Mdt cat A2 tir tram D10, D8, D4, D5 va D3) ngay 17/09/2013 tai ciea Cé Chién

Hinh 7 va hinh 8 thé hién bién dong theo pha
triéu cua phan b thiang dimg d6 duc va d6 mubi
tai tram D2 phia ngoai cira C6 Chién. Trong pha
triéu rat, dong triéu két hop véi dong chay song
dua nudc ngot c6 do duc cao ra xa phia ngoai
ctra song, phan bé thiang dung cua do duc va do
mudi tai tram D2 kha déng nhét. Khi muyc triéu
dat gia tri cuc tiéu, toc d6 dong triéu tai thoi diém

TAP CHI KHI TUQNG THUY VAN

nay nho lam cho qué trinh ling dong trim tich
tang manh. BJ duc tai tﬁng mat giam nhanh
chong trong khi do duc tai tang ddy ting (thoi
diém 18 gid 10 phut). Khi bat ddu pha triéu 1én,
anh hudng ciia nude song giam dang ké lam cho
d6 duc tir mit dén day déu giam cung véi do 1a
su tang manh cua do mudbi.
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Hinh 6. Dao dong triéu dy bdo tai Bén Trai (gan cira C6 Chién) vao ngay 17/09/2013 va thoi
diém do ciia cdc tram twong vng trén mdt cdt A2
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Hinh 7. Phdn bé thang dimg cia (a) do duc (NTU) va (b) do muoi (PSU) theo thoi gian tai
tram D2 ngay 16/09/2013 tai cira Cé Chién
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Hinh 8. Dao dong triéu dy bdo tai Bén Trai (gan cira Co Chién) vao ngay 16/09/2013 va cdc thoi
diém do khdc nhau tai tram D2
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Mot diém dic biét cling can duoc nhic t6i 1a
hau hét cac tram quan tric déu thé hién phéan b
thang dimg cua d6 duc va do mudi phu hop véi
vi tri va thoi diém do theo pha triéu, tuy nhién
c6 mot sb tram quan tric duoc su phan bd théng
dung cua d6 duc va do mudi khac biét (vi du
tram 31 va 48). Ca hai tram déu duoc do vao thoi
diém trong pha triéu 1én voi bién d¢ triéu 16n hon
2 m, vi tri déu nam xa khu vuyc cira séng (hinh 1
va hinh 4). Gia tri do mudi cao sudt tir mat dén
day dao dong quanh 30 psu va gia tri do duc tang

D6 mudi (PSU)
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mat nhd (chi khoang 2 ntu tai tram D48 va 6
NTU tai tram D32) cho thdy cic tram nay gan
nhu khong con chiu anh huong cia khdi nudce
ngot voi d duc cao tur song dora (hinh 9). Tuy
nhién, tai t?mg day do duc tang dot bién 1én t6i
140 NTU. Hién tuong nay cé thé lién quan t&i
qua trinh tai lo ling cua trdm tich do dong tridu
nhu da dugc dé cap trong nghién ctru cta Daniel
Unverricht va nnk [14]. Cac phan tich chi tiét vé
hién tugng nay s€ dugc thuc hi¢n trong nhirng
nghién ciru tiép theo.

D6 mudi (PSU)
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Hinh 9. Phén bé thang diing dé duc va do mudi tai (a) tram D48 va (b) tram D32

Nhu vay c6 thé thay ché d6 thuy vin song va
triéu déng vai trd 16n dbi véi phan bo tram tich
lo lng theo khong gian va thoi gian tai vung ctra
song Ciru Long trong mua Iii thang 9/2013. Bang
viéc phan tich tur cac s6 liéu khao sat thuc dia,
cac két qua nay ciing da cung c¢d thém nhiing
nhan dinh vé dac diém phéan b theo khong gian
ctia tram tich lo ling tang mat trong mua 1ii cta
Zuo Xue va nnk [8], Hartmut Hein va nnk [9] va
Hubert Loisel va nnk [12].

4. Két luan

Trong nghién ctru nay, dic diém bién dong
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tram tich lo ling trong mua 1d thang 9/2013 da
dugc phan tich va danh gia bang viéc str dung
céc sb liéu khao sat thuc dia vé d6 duc va do
mubi két hop véi dac diém ciia ché do triéu. Cac
két qua phan tich s6 liéu cho thiy phan b6 khong
gian va thoi gian cua do duc tai vung cua song
Cuu Long trong mua 1i thang 9/2013 chiu anh
hudng manh cua hai ché do dong luc chinh: ché
do thuay van tai cac cua song va ché do triéu.
Theo khong gian, phan bd do duc c6 xu hudng
giam dan tir ving cira séng ra viing ngoai khoi
do anh hudng ctia ngudn tram tich tir song do ra
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cung voi hoat dong manh cua thuy tridu. Tai su tang dot bién cua d6 duc tai 16p sat day co thé
ving cira séng do duc c6 thé 1én téi hon 800  lién quan t6i qua trinh tai lo limg cua tram tich
NTU. Phan bd thing ding ciia d6 duc bién d6i  do dong tridu trong pha triéu 1én. Cac tram tai
phu thudc vao vi tri quan tric va thoi diém quan  khu vuc cua song Hau c6 do duc cao hon so voi
tric theo pha triéu. O mot sd tram quan tric duwgc  cac tram tai khu vuc cira song Tién.

Loi cam on: Cong trinh nghién civu nay da dwoc cung cdp so liéu khdo sat tir Nhiém vu Nghi dinh
thu giita Viét Nam va Hoa Ky (2013-2015). Cdam on thac si Vi Hai Dang da cung cdp so liéu dé
hoan thién bai bado.
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CHARACTERISTICS OF SUSPENDED SEDIMENT VARIATION
DURING THE 2013 FLOOD SEASON IN MEKONG DELTA
COASTAL ESTUARINE AREA

Nguyen Ba Thuy', Vu Hai Dang?
"National Hydrological Forecasting Center
’Institute of Marine Geology and Geophysics, VAST

Abstract: Spacial and temporal variations in suspended sediment characteristics during the
2013 flood season in Mekong Delta coastal estuarine area have been elucidated based on analyz-
ing turbidity and salinity data of 65 stations in September 2013. The turbidity and salinity data from
the surface to the bottom are measured by AAQ1183s-IF instrument. The tidal influence to dynamic
characteristics of suspended sediment is analyzed based on tidal prediction data in the study area.
The results show that temporal and spatial distributions of turbidity in the Mekong estuary during
flood season are affected by two major dynamics regimes: hydrological regime in estuaries and tidal
regime. Spatial turbidity distribution tends to decrease gradually from the estuary to the offshore area
due to the sediment source from river together with strong activity of tide. In estuaries, turbidity can
be up to more than 800 NTU (Nephelometric Turbidity Units). Vertical turbidity distributions change
depending on location and time of observations and tidal phases. In several stations, there are sud-
den increases of turbidity in layers near the bottom up to 140 NTU, although salinity values from
surface to bottom are relatively high and the observation times are in flood tide phase. This phe-
nomenon may be related to the process of resuspension of bottom sediments by tidal current in flood
tide phase. In general, turbidities at Dinh An estuarine stations are higher than those at Tien branch
of Mekong estuarine stations.

Keywords: Suspended sediment dynamics, turbidity, salinity, tide, Mekong Delta coastal estu-
arine area.
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PAC PIEM MUA O KHU VUC TRUNG TRUNG BQ -
VIET NAM THOI Ki 1976-2017

Nguyén Tién Toan', Pham Thi Hwong? Nguyén Vin Huéng?

Tém tit: S6 lidu lirong mua ngdy tai cdc tram quan trdc ¢ 6 tinh Trung Trung B thoi ky tir nam
1976 - 2017 dwoc su dung dé xdc dinh ddc diém va xu thé bién doi ciia cdc chi s6 mua: Luong mua
ngay cuwc dai, tong lwong mwa 5 ngay lién tiép cyee dai, cwong do miea, s6 ngdy cé lwong mura tir
16mm dén 50mm, sé ngay co lwong muwa trén 50mm va $0 ngay co luong mua trén 100mm. Két qua
phan tich cho thay, trong thoi ky tie nam 1976 dén 2017, cdc chi s6 muwa I6n ¢é xu thé gidm & cdc
tinh phia bdc khu vue Ty rung Trung Bo (Quang Binh, Quang Tri), tang o cdc tinh phia nam khu vuc
Trung Trung Bé (Hué, Pa Nang, Qudang Nam, Qudng Ngdi).

Tw khoéa: Dac trung mua, khu vuc Trung Trung Bo.

Ban Bién tdp nhan bai: 12/02/2019  Ngay phan bién xong: 08/04/2019 Ngay dang bai: 25/05/2019

1. Mé diu

Mua 16n ¢ Viét Nam dugc xac dinh boi lugng
mua tich [y 24h vuot qua SOmm. Noi cach khac,
mot ngay duoc goi 1a ¢ mua 16n xay ra néu tong
lugng mua do dugce cua ngay do it nhat bang
50mm. Mua mua & Trung Trung Bo (TTB) dién
ra phic tap, ddu mua it mua, giita va cubi mua
mua lon vuot trung binh nhiéu nam, mot sé noi
c6 lugng mua dac bi¢t 16n nhu Tra My (Quang
Nam) (2400-4000mm), Ba To (Quang Ngai)
(2400-3200mm). Cac hinh thé gy mua 16n cho
Trung Trung Bo khong chi don thudn bao gdm
cac hinh thé thoi tiét don 1¢ ma con c6 sy két hop
ctia hai hay nhiéu hinh thé cing mét lic. Vi vay,
nhitng théng tin chinh xac vé sy xut hién mua
cuc doan 1 rat can thiét dé c6 giai phap ung pho
v&i no.

Qian va ccs (2002) da nghién ciru sy phan bd
lwong mua theo mua ¢ khu vuc gié mua Pong A
bao gém Trung Quéc, Han Quéc, Nhit Ban va
mdi quan hé vé dic trung mua gitra ba dat nudc
nay bang viéc sir dung két hop sb liéu quan tric
cua Trung Quéc, Han Quéc, s6 liéu mua CMAP
tir trung tdm dy bao khi hau (CPC), sé lidu tai

'Pai Khi tuwong Thity van khu viee Trung Trung Bo
’Truong Pai hoc Khoa hoc Ty nhién, DPHOGHN
3Trung tam Du bdo Khi twong Thity vin quoc gia
Email: nvhuonghanngan@gmail.com

phan tich gi6 myc 850 hPa lay tir trung tam du
b4o han vira Chau Au. Két qua cho thay thoi diém
xay ra va két thic mia mua giita ba khu vuyc 13
khac nhau. Vao mua xuan (thang 3- thang 5) mua
xuat hién & Nam Trung Qudc, bién Hoa Pong,
chwa xuét hién & Nhat Ban. Sang hé (giita thang
5) mua xuét hién doc theo mién dong Trung
Quéc, ban dao Triéu Tién, Nhat Ban va kéo dai
dén cubi thang 7 & dong Trung Qudc, Nhat Ban.
Con 6 ban dao Triéu Tién, mua két thic mudn
hon vao dau thang 8. Mua thu, mua kéo dai tir
giita thang 8 dén thang 9 & ban dao Triéu Tién. O
Nam Trung Qudc, mua xuét hién tir cudi thang 9
dén giira thang 10 va mua mua tuong ddi dai tir
giita thang 9 dén cudi thang 10 & Nhat Ban. Ngoai
ra, nghié€n ctru con chi ra sy thay d6i nhiét d6 mit
bién theo mua ¢ Tay Bac Thai Binh Duong anh
huong dén sy khoi dau miia mua gié mua mua hé
trén khu vuc Dong A [7].

“Sy phat trién quy md synop trong su kién
mua lon 30-31/10/2008: cac qua trinh quy mo”
vura da duogc tac gia Chen cung ccs (2011) nghién
ctru. Ngay 30-31 thang 10 nam 2008 tai Ha Noi
da xuat hién mua 16n bat thuong. Nguyén nhan
cua su kién nay dugc tim ra do cac qua trinh quy
mo vura tuong tac gitta cac qua trinh vi dg trung
binh va nhiét d6i. O ving nhiét d6i, séng lanh
hinh thanh ngay 26 thang 10 ¢ phia nam Philip-
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pines, thong qua twong tac v&i nhidu dong phia
dong, mdt xody nhod bé mit ton tai trén bién
Celebes, va song lanh Dong A va tao thanh mot
ngu@)n 4m manh tor bién bong vao Ha Noi -
thanh phan chinh gy nén hién twong mua 16n
tai Ha No6i [5].

Mot nghién ctru khac cua nhom tac gia
Nobuhiko Endo, Jun Matsumoto va Tun Lwin
(2009) da dé xuat dé tai « Xu thé ctia mua cuc
doan ¢ khu vuc Pong Nam A”. Cac tac gia
nghién ctru xu thé lugng mua cuc doan bang
cach su dung dir liéu lugng mua hang ngay tu
cac nudc Pong Nam A trong nhitng nim 1950
dén 2000. S6 ngay 4m u6t duoc xac dinh boi
ngdy c6 lugng mua it nhat 1 mm, c6 xu huéng
giam ¢ cac qudc gia nay, trong khi cuong do
mua trung binh ciia nhitng ngady mua cd xu
hudéng ngay cang tang. Luong mua lén tang
trong mién nam Viét Nam, phia bac ciia Myan-
mar, Visayas va quan dao Luzon & Philippines,
trong khi mua 16n giam ¢ mién bac Viét Nam.
S6 lwong toi da hang nam cia cac ngay kho lién
tiép giam trong khu vuc ¢c6 mua gié mia mua
dong chiém wu thé. O Myanmar, luong mua
giam trong mua kho [1].

Vi Thanh Héng, Phan Van Tan, Chu Thi
Thu Huong (2009) st dung sb liéu mua quan
trac tich Iy trong 24h tai cac tram trén lanh tho
Viét Nam trong giai doan 1961 - 2007 dé xac
dinh xu thé bién d6i cua lugng mua ngay cuc dai.
Nghién ctru da chi ra sy phu hop lugng mua
ngay cuc dai vo1 mua mua tuong Ung cua cac
ving. Vung Bl (Tay bac), B2 (Pong bac), B3
(PBBB) c6 gia tri lugng mua ngay trén
200mm/ngay vao cac thang mua he, nguoc lai,
vung B4 ( BTB), N1 (NTB) xdy ra vao mua
dong; vung N2 (Tay Nguyén) c6 luong mua
ngay cuc dai chi dao dong xung quanh tri s6
100mm/ngay. Nhom tac gia da chia thoi ky lon
thanh ba giai doan (1961-1990), (1991-2000),
(2001-2007) va xac dinh xu thé bién do6i luong
mua ngay cuc dai ¢ cac vung khi hau cho tung
giai doan. Két qua cho thay mdi giai doan c6 xu
thé tang giam lugng mua cuc dai ngay O céac
vung khi hdu khéac nhau. Tuy nhién, xét ca thoi
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ky (1961-2007), lugng mua ngay cuc dai c6 xu
thé tang hau hét trén cac ving khi hau trir ving
B3 (bBBB) [17].

Nim 2013, nhom tac gida Nguyén Khanh Van,
D Lé Thiy, Tran Anh Bic trong nghién ctru «
Nguyén nhan va quy luat thoi tiét mua 16n khu
vuc Beo Hai Van- Béo Ca, vung Nam Trung
B6”, phan tich, théng ké duoc 7 loai hinh thé
thoi tiét (bdo, ITCZ, KKL, bio+ KKL, ITCZ+
bao, ITCZ+ KKL, XT+gié SE (gio E trén cao,
SW,..) theo khong gian va thoi gian cua cac dot
mua 16n, mua rat 1on. Trong d6, dang chu ¥, t6
hop hai HTTT xdy ra dong thoi hodc gbi lén
nhau c6 khd ndng gay mua 16n dién rong va kéo
dai. Tong lwong mua va lugng mua ngay 16n
nhét cua 6 loai HTTT tiéu biéu ciing dugc nhém
tac gia chi ra. Ngoai mua 16n trong mua mua thi
mua lon trai mua cling dugc nghién ctu trong
bai [11].

Ng6 btc Thanh, Phan Van Tan (2012) da st
dung sb licu quan tric cua hon 80 tram & Viét
Nam trong giai doan 1961 - 2007 va thuc hién
phuong phap kiém nghiém phi tham s6 Mann-
Kendall va phuong phap udc lugng xu thé cua
Sen dé danh gia xu thé bién doi ctia 7 yéu t6 khi
tuong. Két qua cho thay khu vuc phia Bic giam
mua trong khi khu vyc tor Trung Trung B (vi
tuyén 17) tré vao luong mua c6 xu huong tang
[9]. ]

2. Phuong phap va so liéu

2.186 liéu

Nghién ctru nay sir dung tap so lidu quan trac
mua ngay tai 40 tram cho khu vuc Trung Trung
B0 bao g@)m 9 tram thudc tinh Quang Binh, 7
tram thudc tinh Quang Tri, 6 tram thudc tinh
Thira Thién Hué, 2 tram thudc tinh Da Ning, 10
tram thudc tinh Quang Nam va 6 tram thudc tinh
Quéng Ngai trong thoi ky 42 nam tir ndm 1976
dén ndm 2017. V&i ngudn sb liéu ban dau, chia
thanh 6 khu vuc: Quang Binh, Quang Tri, Hué,
DPa Ning, Quang Nam va Quang Ngii. Luong
mua ngay ¢ timg khu vuc bang trung binh lugng
mua ngay cua cac tram thudc khu vuc do. S6 liu
sau khi xur 1y 1a lugng mua ngay tai tirng khu vuc
dd néu trén va duoc dua ra tinh toan cac dac
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trung mua. S6 lidu lugng mua ngay khai thac
dugc lya chon dam bao dua trén nguyén tac 1a
nhling tram dién hinh cho khu vuc va do dai
chudi s6 liéu twong d6i ddng nhat. Co so dir lidu
1a tap hop hé thdng thong tin c6 cdu trac va ludn
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an chira cac sai s hoac khuyét thiéu sd liéu, do
vay trudce khi sir dung s6 liéu dé nghién ctru can
phai duoc kiém tra, xtr Iy s6 liéu ban dau dé dam
bao chéc chan réng cac tap s6 lidu duoc st dung
la hoan toan dang tin cdy.

Bang 1. Danh sach cdc tram thudc khu vue Trung Trung Bo

Tinh TT Tén tram Tinh | TT Tén tram
1 Tuyén Hoa 1 P4 Nang
2 | Babdn 2 | CimL¢
- 3 | Pong H6i KT 1 | TamKyKT
5 4 | Péng H6i TV 2 Tré My
= 5 L¢ Thuy 3 Ai Nghia
E 6 | bong Tam E| 4 |cCaulau
< 7 Kién Ging %n 5 Giao Thuy
8 | Mai Hoa = 6 | Hiép Pirc
9 | Tan My S 7 | Hoi Khach
1 bong Ha KT 8 Hoi An
- 2 bong Ha TV 9 Noéng Son
= 3 | Khe Sanh 10 | Thanh My
£ 4 | CoénCo 1 | Quang Ngii
& 5 | CuaViét g | 2 |BaTo
6 | Gia Vong Z | 3 |LySon
7 | Thach Han § 4 | An Chi
1 | Hué o 5 | Son Giang
2 | ALudi 6 | Tra Khuc
-2 3 Nam Dong
= 4 Kim Long
5 | Phu Oc
6 Thugng Nhét

Nguyén tic sir dung so liéu:

1. Stir dung s6 liéu thuc do téng lugng mua
ngay, néu trong chudi s lidu c6 khoang thoi gian
nao c6 s6 liéu bi khuyét thi khong xir 1y khi tinh
toan.

2. Phat hién cac sai sb va hiéu chinh trén c
s6 s6 liéu thue do, sb lieu nghi ngo co thé duoc
kiém tra lai véi s liéu géc hodc dung céac tram
khi twong thuy vin 1an can dé so sanh va dbi
chiéu.

2.2.Phwong phap nghién ciru

2.2.1.Phwong phap toan xdc dinh cac dac
trung thong ké

Phuong phap dé tinh toan cac dic trung mua
1a phuong phap thong ké.

Khi nghién ctru cac dic trung mua c6 thé tinh
duoc rat nhidu ddc trung thong ké nhung trong
bai viét ndy tac gia lwa chon tinh toan dic trung
co ban sau:

Vé dic trung lwong mua:

1. Lugng mua cuc dai cia 1 ngay trong tung
thang (Rx1day)

Dat Rij la luong mua hang ngay tai ngay 1
trong khoang j. Vay lugng mua cuc dai cua mot
ngay trong khoang j la: Rx1day = max (Ri)

2. Luong mua cyc dai trong 5 ngay lién tiép
trong tung thang (RxS5day)

Dit Rij 1a lwong mua trong 5 ngay lién tiép k
trong khoang j. Vay gia tri cuc dai cia 5 ngay
trong khoang j 1a: Rx5day = max (Rkj)

TAP CHi KHI TUQNG THUY VAN
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3. Cuong d6 mua (SDII)

bat RRwj 1a lugng mua hang ngay thudc
nhitng ngay 4m uét, (RR>=1mm) trong khoang
j. Néu W 1a s6 ngay am uét trong khoang j thi:

w=1RRwj

SDIIj = & (1)

Vé ddc trung sé ngay mira:

4. S6 ngay trong nim cé lugng mua trén
nnmm( Rnnmm), nn 1a giéi han do nguodi dung
tu dat. bat Rij 1a lugng mua hang ngay tai ngay
i trong khoang j. Xac dinh sé ngay khi:
Rij>=nnmm; Trong nghién ctru tinh chi s6 mua:
R16 -50 mm (s6 ngay c6 lwong mua tir 16 mm
dén 50 mm), R50 mm va R100 mm.

2.2.2.Phuong phdp phan tich xu thé.

Cho dén nay, xu thé bién ddi cua cac yéu to
va hién tuong khi tuong trong mot thoi ky van

thuong dugc xac dinh dua trén hé sb ai cua
phuong trinh hdi quy tuyén tinh mot bién
y =aix+ ao. Cu thé 1a xu thé bién d6i cua timg dai
lugng khi hau tdng Ién hay gidm di phu thudc
vao dau ciia hé s6 a; co gia tri duwong hay am,
con muc do tang (giam) phu thudc vao gia tri
tuyét ddi cua hé sd ai.

3. Két qud va thio lugn

3.1. Sw phdn bo theo thoi gian trong ndm ciia
lwong mwa ngay cuc dai tai cac tinh Trung
Trung Bo.

Theo hinh 1, cdc thang trong mua kho
Rx1day khong 16n, riéng céac thang 5, 6, Rx1day
c6 lugng mua trén 100mm do tiét Tiéu mén. Pac
biét, Quang Nam c6 luong mua 16n nhat ngay
trong thang 3 cao dot bién do xuat hién 1 dot I
nam 2015.

Rxlday

900
800

700

B Quang Binh

600

B Quang Tri

500

B Hué

€ 400

Pa Ning

300

B Quang Nam

200

100 -

Thang

m Quang Ngai

Hinh 1. Biéu do thé hién gia tri lvong muwa ngay cyc dai cua 6 tinh thuoc Trung Trung Bo

Vé mua mua, Rx1day xuét hién tap trung chu
yéu vao cac thang 9,10 va 11 do anh huong cia
bao, ITCZ. Rxlday dat gia tri 16n nhét vao thang
9 tai khu vuc Quang Binh véi lugng mua ngay
khoang 850mm. Luong mua giam dan ¢ cac tinh
Quéng Binh-Quang Tri, nhung lai ting dan do6i
v6i cac tinh tir Pa Nang dén Quang Ngii, riéng
Thira Thién Hué lugng mua 16n xay ra vao thang
9 vathang 11.

3.2. Xu thé bién doi lwong mwa ngay cwc dai
tai cdac tinh Trung Trung B§ giai doan 1976 -
2017

Tur hinh 2 nhan thay: Rx1day hau nhu c6 xu
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thé giam (thé hién qua gia tri 4m cua hé sb a
trong phuong trinh hdi quy tuyén tinh) & cac tinh
khu vuc TTB trur céc tinh Quang Nam, Quang
Ngii. Gia tri luong mua ngay cuc dai c6 xu thé
tang giam khong dong déu gitta cac tram. Tuy
nhién, 2 tram Hué va Pa Ning c6 bién trinh mua
ngay cuc dai twong dong nhau.

* Quang Binh, Quang Tri c¢6 xu thé giam
manh nhat (16 mm/10 nim)

« Hué, Pa Ning c6 xu thé giam nhung muc
d6 giam khong dang ké (Hué: 4mm/10 nam; Pa
Ning: 2mm/10 nim).

* Quang Nam, Quang Ngii c¢6 xu thé ting
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(Quang Nam: 14mm/10 nam; Quang Ngai:

7mm/10 nam).

Cu thé nhu sau: Tinh Quang Binh nhiing nim
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1976-1980, thiy duoc sy dao dong 16n va khong
ddng déu giira cac nam. Tir 1985 dén nay, Quang
Binh c6 xu thé ting theo chu ky tir 10-11 nam.

Rxlday {mm)
g 8
B
N

Quang Binh Quang Trj
900
800
700 ¥y =-1.6271x+ 263.1
600
ESI]J
E a0
§3m '_/\_ ] A
=200 / V\/ Z vV V\"""\/\/\l
100
0 {
o o O N % L & N o L & oAy g
NN I3 E;
SEEEEEEEEEEEENEE SRR
Nim
Hué
700
600
sop ¥ =-0.4239x+ 265.16

Quang Nam
600 ¢

y=1.3978x+165.08

Rx1day (mm)
W o
8 8

g
>
>
IS

Quang Ng3i

y=0.6932x+ 191.86

Hinh 2. Xu thé bién doi lwong muwa ngay cwce dai ciia cac tinh thudce khu viee Trung Trung Bé giai
doan 42 nam (1976 - 2017)

Tinh Quang Tri ¢6 xu thé giam, khong xuat
hién gi4 tri mua ngay cuc dai dot bién nhu cac
khu vuc khac, nhung lvong mua ngay cuc dai
dat gia tri thép nhét trong khu vuc. Tai Thua
Thién Hué: Luong mua ngay cuc dai c6 chu ky
khoang 20 nam. Pa Nang: C6 luong mua ngay
cuc dai dao dong it nhat trong khu vuc, riéng
nim 1999 c6 lwong mua ngay dot bién. Quang

Nam Rx1day c6 xu thé ting, trong nhiing nim
gan day bién d6 dao dong kha 16n. Quang Ngii
lwong mua ngay cuc dai c6 xu thé ting nhe trong
ca chudi thoi gian nghién ciru, mot vai nam gan
day gia tri dao dong dong déu hon.

3.4. Xu thé bién dbi t(fng luong mwa 5 ngay
cwe dai ¢ TTB giai doan 1976 - 2017

TAP CHi KHI TUQNG THUY VAN

S6 thang 05 - 2019

33



BAI BAO KHOA HQC

Quang Binh
1800
1600
1400 1 y=-4.8B284x + 566.56
‘E‘ 1200 -
£ 1000 -
g 800
& 600 ) VA — P‘\A /\
w0 7Y Ao

Quéng Tri

y=-3.7197x + 478.57

Hué
2000
1800 -+
1600 Ty - 0,4074x + 554,55
- 1400

Pa Nang

1200

1000 ~
¥ = 0.7052x + 407.75

o0
=

Rx5day({mm)
L=
g

400 -

Quang Nam

y=1.0831x+418.71 /-’A
AA/\ Ar A

N.
A T2 MUY

g 8 8

Rx5day (mm)
g

g
-
\u

=
=

Quang Ngai

1200

g

y=1.4556x+439.31

N

A

RxS5day (mm)
E 8 8

=

Hinh 3. Xu thé bién doi tong lwong mwa 5 ngay cuc dai giai doan 1976-2017 & Trung Trung Bé

Tir hinh v& trén nhan thiy: Xu thé ting cua
luong mua 5 ngay cuc dai ¢ cac tinh Trung
Trung B0 (ngoai trur cac tinh Quang Binh, Quang
Tri). Tuy nhién, mic do bién doi giita cac tram
khéc nhau.

« Cac tinh Hué, Pa Ning, Quang Nam,
Quang Ngai ¢6 muc d6 tang it vdi 4mm/10 nam
(Hué), 7mm/10 nim (Pa Ning va Quang Nam);
tang nhiéu nhit 6 Quang Ngii v6i 14mm/10
nam.

* Rx5day ¢ cac tinh Quang Binh, Quang Tri
¢6 xu thé giam va mirc 46 giam kha 16n (Quang
Binh: 48mm/10 nam, Quang Tri: 37mm/10
nam).

TAP CHI KHI TUQNG THUY VAN

Su chénh léch lugng mua gitra cac nam tuong
db6i 16n trong nhitng nam trude day. Nhin chung,
tur ndm 2006 trd lai day cac noi ¢6 lugng mua 5
ngay cuc dai it dao dong hon. Cac tinh déu co
Rx5day xay ra mot cuc tri vao nam 1999, riéng
Quang Binh xay ra vao 1979 va ciing nam nay
Quang Tri c6 thém 1 cuc tri Rx5day.

3.5. Phan bé ciia R16-50mm, R50mm va
R100mm theo thang.

Hinh 3 biéu dién tong sd ngay theo thang co
lugng mua 16 mm < R < 50 mm (duong mau
xanh 13); tong s ngay c6 luong mua trén 50 mm
- R50 mm (dudng mau xanh nudc bién); tong sb
ngay c6 luong mua trén 100 mm - R100 mm
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(duong mau do) trong 42 nam 1976 - 2017 cua
cac tinh khu vuc TTB.
Nhin vao hinh v€ trén c¢6 nhan xét nhu sau:
S6 ngay c6 mua vira (16mm< R< 50mm) ¢
héau hét cac tram thép nhat vao thang 1,2,3; tang
dan tir thang 5 dén cac thang 8, tir thang 9 ting

Quéng Binh

9 1w 1 12

1 2 3 4 5 b [ g
Thing

Quang Nam

o ‘é\s\
_ /"*\é/ \
50 ﬁ‘-\r—_‘ //

9 1w 1 12

1 2 i 4 ) [ 7 B
Théng

nhanh va dat cuc dai vao thang 10, riéng Quang
Ngai c6 2 cuc dai vao thang 9 va thang 11. Vao
mua kho, sé ngay co lugng mua vira dao dong
tir 13 ngay dén 50 ngay. Vao mua mua, s6 ngdy
dao dong 100 ngay dén 270 ngay.

Quang Tri

z
2 150
9
100 -
50
o -
1 2 3 4 5 6 7 il 9 W 1 12
Thing
Da Nan
150 g
200
=150 -
-
g
B 100 -
50
]
1 12 3 4 5 } 3 5 10 1 12
thénx
3 -~
Quang Ngai

9 1w 1 12

1 2 3 4 5 6 7 B8

Théng

Hinh 4. Tong s6 ngay muwa R16-50mm, R50mm va R100mm theo thang trong chudi sé liéu 42 nam
giai doan 1976 - 2017 o khu vuc TTB

S6 ngay ¢ lugng mua trén 50mm & cac thang
1,2,3 rét it, tir thang 4,5,6 tang nhe, dén thang 7
giam xudng & cac tinh tir Thira Thién Hué dén
Quang Ngii, riéng Quing Binh-Quang Tri van
tiép tuc tang dan. Tl thang 8 trd di cac tinh déu
¢6 sb ngady mua R50mm ting nhanh va dat cuc
tri vao thang 10. Trong nam, cac ngay R16-
50mm va R50mm c6 sy chénh léch rat 16n.

Riéng thang 10 cac tinh Thira Thién Hué - Da
Néng va Quang Ngii su chénh 1éch nay rat nho.

Su phan bd ctiia R100mm twong ty nhu
R50mm, tap trung vao thang 9,10,11.

Chénh léch gitta RSOmm va R100mm tuong
d6i 16n vao nhimng thang mua mua.

3.6. Xu thé bién déi ciia sé ngay cé 16mm <
R < 50mm giai doan 1976 - 2017

TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Xu thé bién doi s6 ngay mua vica ( 16mm < R < 50mm) giai doan 42 niam (1976 - 2017)
o cac tinh khu vuc Trung Trung Bo

Trén hinh v& thé hién rang: 3.7. Xu thé bién doi cia R50mm va
« S6 ngdy c6 mua vira c6 xu thé ting g tit ca  R100mm.
cac tinh Trung Trung B9. Trong d6, Quang Ngai Hinh 6 biéu dién xu thé bién d6i ctia tong s6
¢ xu thé ting manh nhat. Tuy nhién, mtic d0 ngay c6 luong mua trén SOmm - RSOmm (duong
tang khong dang ké. mau xanh); xu thé bién ddi cua tong sb ngay co

« Hué, Quang Nam, Quang Ngii thdy dugc  lwong mua trén 100mm - R100mm (duong mau
su tang rd nét hon (do hé s al 16n hon cac tinh ~ d6) trong chudi s6 lidu 42 ndm (1976 - 2017) cta
con lai). cac tinh khu vyc Trung Trung B9.

TAP CHi KHI TUQNG THUY VAN
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Quang Binh
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Hinh 6. Xu thé bién déi ciia R50mm va R100mm trong giai doan 42 ndm
(1976 - 2017) o khu vuc TTB.

Xét ca thoi ky dai 1976 - 2017 (phuong trinh
y) cua céac tinh Trung Trung B9, R50mm va
R100mm c6 xu thé ting, riéng Quang Binh ¢
xu thé giam, nguoc lai Quang Tri ¢6 s ngay
mua trén 50mm c6 xu thé ting con sd ngay mua
trén 100mm c6 xu thé giam. Nhin chung, cac
tinh phia bic ¢6 s6 ngady R50mm va R100mm
dao dong kha dong déu, cac tinh phia nam dao
dong kha phtc tap. R100mm c6 xu thé giam ¢

cac tinh Quang Binh, Quang Tri; ting & cac tinh
Hué, Pa Ning, Quang Nam, Quang Ngii. Tuy
nhién muc do ting giam khong nhiéu.

3.8. Phin bé cwong dp mwa theo thang

Bang 2. Thong ké gia tri cuong d6 mua SDII
(dugc tinh bang tong lugng mua cua cac ngiy
trong thang c6 R> Imm/ s6 ngay do) theo thang
trong 42 ndm (1976 - 2017) & céc tinh khu vuc
TTB.

TAP CHi KHI TUQNG THUY VAN
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Thang

Tinh 1 2 3 4 5

6 7 8 9 10 11 12

QuangBinh | 54 | 47 | 53 | 78 | 107

10,9 | 10,2 | 14,0 | 25,4 | 31,3 | 16,3 | &1

QuangTri | 60 | 49 | 56 | 89 | 114

10,2 | 10,3 | 11,9 | 22,0 | 27,7 | 19,9 | 11,2

Hué 80 | 64 | 72 93 | 11,2

11,8 | 10,5 | 13,2 | 22,2 [ 35,7 ] 34,0 | 17,1

Pa Ning 90 | 6,3 | 83 | 10,7 | 13,9

14,1 | 11,6 | 15,5 | 28,6 | 349 | 27,2 | 14,5

Quiang Nam | 72 | 55 9,0 9,0 11,5

12,2 | 10,5 | 12,7 | 17,8 | 28,1 | 25,0 | 13,2

Quing Ngai | 94 | 73 | 11,4 9,6 11,6

11,4 | 10,2 | 11,9 | 18,5 | 30,0 | 32,5 | 18,0

Theo bang thong ké cho thdy vé mua kho &
khu vyc Trung Trung Bo nhung van c6 luong
mua kha. Cac thang 1, 2, 3, 4 1a nhitng thang it
mua nhat ma trung binh 5-10mm/ ngay.

Tur thang 5 s6 ngdy mua ting dan cho dén
thang 8 va thang 12, cudng do mua pho bién 10-

15mm/ngay. Cac thang trong diém trong mua
mua c¢6 cuong d6 mwa 16n hon han cac thang
khac, pho bién 16-34mm/ngay.

3.9. Xu thé bién doi cwong dé mwa & Trung
Trung B§ giai doan 1976 - 2017
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Hinh 7. Xu thé bién doi cwong d¢ mura giai doan 1976 - 2017 & cdc tinh Trung Trung B
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Xét trong ca thoi ky dai tr 1976 - 2017 cua
cac tinh TTB, SDII ¢6 xu thé ting & hau hét cac
tinh trir Quang Binh, Quang Tri c¢6 xu thé giam
(do hé s6 al am). Trong d6, Pa Nang c6 xu thé
tang manh nhat (hé s6 al 16n nhat).

SDII dao dong tir 10-25mm/ ngay, riéng Pa
Nang 13-30mm/ngay.

4. Két luan

Qua viéc phan tich s6 liéu lugng mua ngay
tai cac tram khu vuc Trung Trung B0 trong giai
doan 1976 - 2017, nghién ctru dua ra mot vai
nhan dinh sau:

Vé dic diém:

* Lugng mua mot ngay cuc dai (Rx1day) tap
trung chu yéu vao cac thang 9,10,11 do anh
hudng cua bao, ATND, ITCZ hoat dong manh
tai TTB trong giai doan nay.

« S6 ngay c6 lugng mua tir 16mm dén
50mmm (R16-50mm), sé ngay c6 lugng mua
trén 50mm (R50mm) va R100mm chiém wu thé
vao cac thang trong diém ciia mua mua (thang
9,10, 11).

BAI BAO KHOA HQC

Vé xu thé:

« Rx1day hau nhu c6 xu thé giam & hau hét
cac tinh trr Quang Nam, Quang Ngai; giam
manh & Quang Binh, Quang Tri.

« Rx5day c6 xu thé ting voi mirc do ting nhe
trir cac tinh Quang Binh, Quang Tri ¢6 xu thé
giam manh.

« R16-50mm ting nhe ¢ tit ca cac tinh TTB.

« R50mm, R100mm c6 xu thé ting ¢ hau hét
cac tinh TTB trr Quang Binh, Quang Tri.
R50mm tdng nhanh hon R100mm.

* Cuong do mua c6 xu hudng gia tang ¢ céac
tinh tir Thira Thién Hué dén Quang Ngai, nguoc
lai cac tinh Quang Binh - Quang Tri cuong do
mua c6 xu hudng giam.

Nhu vay, nhin chung, trong giai doan 1976 -
2017, thoi ky du va gitta miia mua, mua 16n tap
trung ¢ cac tinh Quang Binh - Quang Tri, vao
thoi ky gitra va cudi mwa 10n dich xudng cac tinh
tir Da Nang dén Quang Ngii, riéng Thira Thién
Hué mua 16n xay ra ¢ ca thoi ky mua mua.

Loi cam on: Nghién ciru nay dwoc thuc hién va thanh hoan thanh nho sy hé tro ciia Pé tai
“Nghién curu xdy dung bo cong cu du bdo, canh bao dong, mwa lon cho khu vuc Trung Trung Bo”,
ma s6 TNMT.2017.05.02. Téc gid xin chdn thanh cam on.
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HEAVY RAINFALL CHARACTERISTICS IN VIETNAM MID-CEN-
TRAL REGION DURING 1976 - 2017
Nguyen Tien Toan!, Pham Thi Huong?, Nguyan Van Huong®
"Hydro-Meteorology Agency of Mid-Central Viet Nam
“Meteorology hydrology and oceanography of Faculty, ,VNU University of Science
*National Center for Hydro-Meteorological Forecasting

Abstract: Station daily rainfall in 6 Vietham Mid-central provinces from 1976 - 2017 are uesd
to determine the characteristics and the trend of rainfall index: maximum daily rainfall, maximum
5 consecutive days rainfall, rainfall intensity, the number of days with rainfall from 16 mm to 50 mm,
the number of days with rainfall above 50 mm and the number of days with rainfall above 100 mm.
The results show that during 1976 - 2017, heavy rainfall trend decrease in the Vietnam North mid-
central region (Quang Binh, Quang Tri), increase in the Vietnam South Mid-central region (Hue, Da
Nang, Quang Nam, Quang Ngai).

Keywords: Rainfall characteristics, Mid-Central Viet Nam region.
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UNG DUNG SAN PHAM MO HINH DU BAO THOI TIET
PHAN GIAI CAO WRF-ARW TRONG DU BAO QUY PAO
VA BAI TOAN PINH HUONG TANG CUONG QUAN
TRAC BONG THAM KHONG

Pham Hong Quang!, Du Pirc Tién2, Pham Hong Cong',
Mai Khanh Hung?, Pang Pinh Quan’

Tém tit: Bai bdo trinh bay mét s6 két qua sir dung truong dir bdo tir mé hinh khu vue phan gidi
cao WRFE-ARW lam dau vao cho mé hinh mé phéng dwong di ciia béng tham khéng, nham muc dich
dinh hudng vi tri can quan trdc cho trude, vi du nhw ngodi Bién Bong hay cdc viing miii chuwa c6 div
liéu quan trac. Véi truong duw bdo khi tiwong cho truée, mé hinh mé phong dwong di (trajectory) cho
phép truy ngueoc (backward) dé xdc dinh diém tha béng tham khong ieng véi vi tri can quan trac cho
truée. Céc két qua thir nghiém ban dau déi véi mode dw bdo xuédi (forward) ciia mé hinh mé phong
duwong di ciia nghién ciru trong thang 4 nam 2019 khi so sanh cu thé véi quy dao cia bong tham
khéng quan trdc cia Pai Khi twong cao khéng. Bén canh dé mét sé danh gid bé sung voi két qua
dy bdo tir mét mé hinh mé phong dwong di khdc (CUSE Truong dai hoc Cambridge, Anh Quéc)
dwoe thie hién cho thdy tinh phit hop ciia mé hinh tinh todn dwong di trong nghién cieu va lam tién
dé cho cdc bai todn dinh hiéng tha bong tham khéng tang cuong dén cdc vi tri dinh trede trong

nhitng nghién ciru tiép theo.

T khoa: M6 hinh WRF-ARW, mé hinh hudng, quan trdc tham khong.

Ban Bién tép nhan bai: 12/03/2019 Ngay phan bién xong: 20/5/2019 Ngay dang bai: 25/05/2019

1. Mé diu

Hién nay cong nghé khinh khi cau vé6i kha
nang bay trén tang binh luu va tich hop tram thu
phat thong tin cho phép tmg dung trong cac van
dé gdm giam sat, dan duong, tim kiém ctru ho va
do dac thong sd vat Iy moi trudng tang khi
quyén. M6 hinh tich hop khinh khi cdu véi cac
mod hinh tau lugn, du hoac phuong tién bay
khong nguoi 1ai hay may bay khong nguoi lai
(UAV - Unmanned aerial vehicle) va c6 kha
nang diéu khién dé kéo dai thoi gian hoat dong
trén khong trung duoc 1a HAPS - High Altitude
Pseudo-Satellites hay 1a mdt dang tram tya vé
tinh, thuong 1la mot may bay khong nguoi lai
dugc dit & d cao tir 20 dén 50 km va tai mot

"Trung tam Tin hoc va Tinh todn, Vién Han lam
Khoa hoc va Cong nghé Viét Nam

Trung tam D bdo khi tiwong thity vin quoc gia
Email: duductien(@gmail.com

diém c6 dinh so véi Trai dit) va dinh hudng hoat
dong, co thé thu hdi sau khi hoan thanh cac do
dac [3, 6].

Vi van dé néu trén, viéc tmg dung mo phong
va du bao hoat dong cuia cac ludng khi trong tang
binh luu, lam dau vao viéc du bao hanh trinh cta
bong, tim vi tri tha bong va diéu khién duy tri
HAPS trong thoi gian dai 1a can thiét. Trong
nghién ctru nay s& trinh bay mot sé két qua sir
dung truong dy bao tr mo hinh khu vuc phan
giai cao WRF-ARW lam dau vao cho md hinh
mo phong duong di cua bong tham khong va
phuc vu muc dich dinh hudng vi tri can quan tric
cho trudce. St dung truong du bao tir mé hinh khi
tuong cho trude, moé hinh md phong duong di
(trajectory) duoc gi6i thidu trong phan II cua bai
bao. Mot s6 két qua ban dau dugc dua ra cung
cac so sanh véi quy dao thuc té dugc dua ra
trong phé‘m III. Bén canh d6, quy dao du bao

TAP CHi KHI TUQNG THUY VAN
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cling dugc danh gia chéo véi mot mo hinh mo
phong duong di cua bong trong nghién cttu so
véi thue té.

2. Thiét ké thi nghiém

2.1. M6 hinh so tri khu vuwc WRF-ARW

Trong nghién ciru sir dung hé théng mé hinh
khu vec WRF véi nhan dong luc ARW phién
ban 3.9.1.1 do Trung tam dy bdo moi trudng
qudc gia My (NCEP) phat trién (goi tat 1a WRF-
ARW). M6 hinh WRF-ARW ciing dugc thu
nghiém va ap dung trong nghiép vu tai Viét Nam
trong cac linh vyc dy bao thoi tiét va du bao bio.
M6 hinh WRF-ARW dugc nghién ctu va ap
dung phd bién tai Viét Nam nhirng nim vira qua,
cac cong trinh dién hinh c6 thé ké dén gdm trong
nghién ctru dy bao thoi tiét va bao [1] hay trong
viée ap dung va du bao t6 hop [7]. Chi tiét hon
vé m6 hinh WRE-ARW c¢6 thé tham khao trong
[2,4].

Thir nghiém thiét 1ap hai ludi tinh 15km va
5km cho md hinh WRF-ARW, s6 90 muc thang
dtng va du bao dén han 72h. Pd cao nhit cia
mé hinh x4p xi 40km. Ddi véi du bao chuin
(control), cac lya chon vat Iy cho mo6 hinh WRF-
ARW bao gdom: so do Kain-Fritsch (KF) cho
tham s6 héa ddi luu, so dd bic xa séong ngin
Goddard, so @b tham s hoa 16p bién cia Mellor-
Yamada-Janjic (MYJ), so dd vi vt Iy may khép
kin 6 bac WSM6 va so dd rbi bé mat 1a Janjic
Eta. Truong gio dy bao tr m6 hinh WRF-ARW
s€ dugc st dung lam dau vao cho md hinh mo
phdéng duong di (trajectory) trong muc 2.2.

2.2. M6 hinh mé phong duong di

Theo Stohl [5] quy dao cua mdt phan tur khi
(g voi gia thiét twong ung khi 4p cho Bong
tha) dugc miéu ta boi phuong trinh sai phan:

X~ v(X,t) (1

dt

trong d6 X ki hi€u tmg véi vector vi tri cua

phan tir khi, v 13 truong gid va t 1a thoi gian. Viét
lai duéi dang tich phan cho bién X

TAP CHI KHI TUQNG THUY VAN

X(t) = X(to) +f 'U(X, t)dt (2)

to

Phuong trinh nay c6 thé giai lap sir dung gio
trung binh gitta diém X(to) va diém dén tiép
X(t;) theo cong thirc cho budc 1ap thir nhat tng
v6i trudng gi6 tai diém X(to):

X1(t) = X(ty) + vX(ty)At (3)

Tai budc lap thur i dugce tinh tur gid tri ¢ tha
i-1 theo cong thic

Xi(t;) = X(t) +%[vX(t0) +uxiiepae @

2.3. 86 ligu diéu kién bién, quan tric va cdc
truong hop thir nghiém

Trong nghién ctru, sé lidu dy béo toan ciu
GFS (My) véi d6 phan giai 50km x 50km dugc
sir dung lam diéu kién ban dau va diéu kién bién
theo thoi gian cho mo6 hinh WRF-ARW va duogc
cap nhat 3 tiéng mot lan. Cac két qua dy béo gid
chi tiét 10 phit mot 1an cia md hinh WRF-ARW
cta ludi du bao Skmx5km tai cac muc tir bé mat
dén do cao xép xi 40km duoc st dung lam dau
vao cho mo hinh du bao quy dao (muc 2.1).

Pé so sanh két qua du bao quy dao, s6 lidu
quy dao bong tham khong su dung trong quan
tric cao khong [9] duoc thu thap cho cac trudng
hop thir nghiém &p 00Z va 12Z tir ngiy
01/04/2019 dén 31/04/2019. DPau vao cho md
hinh quy dao dugc 13y tir truong du bao gid cua
mo hinh WRE-ARW du bao 12 tiéng trude do
(hinh 1).

Quy dao cua bong tham khong duogce su dung
nhu 13 quan tric dé so sanh véi quy dao md
phong tinh todn trong muc 2.2. Ngoai ra quy dao
tinh toan ciling dugc so sanh voi mo hinh dy bao
kha phd bién Cambridge University Spaceflight
(CUSF) Landing Predictor phién ban 2.5 cua
Truong dai hoc Cambridge cua nudc Anh (tham
khao trén trang web https://predict.habhub.org).
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Trirong gid (u,v) du bao 12h

12z ngay 18/4/2019

Hinh 1. Minh hoa viéc sir dung dw bao tir mo hinh WRF-ARW lam dau vao cho mé hinh

3. Panh gia két qua

Hinh 2 minh hoa truong gi6é cua mo hinh toan
cau GFS (diéu kién bién) va gi6 chi tiét tir mo
hinh khu viec WRF-ARW tai cac muc co ban
500hPa va 200hPa. Tir s6 liéu du bao trudng gio
ctia GFS (tai op 00z trong ngay 18/04/2019) cho
thdy dong gi6 di qua khu vyc mién Bic nudc ta
(bao gdbm Ha Noi) & muc 500hPa c6 hudng thinh
hanh 1a huéng Tay, véi van toc tir 15 - 20m/s. O
muc 200hPa, hudng gio thinh hanh qua khu vuc

500mb Wind & Geopotential Height

.1

nay van la huéng Tay, vén tde gié qua khu vuc
tir 20 - 30 m/s. Vi s liu truong gio chi tiét
WREF - ARW, trén muc 500hPa va muc 200hPa,
hudng gi6 thinh hanh ciing 13 gié Tay, van tdc
gi6 khi di qua khu vuc dang xét lan luot 1a 15 -
20m/s va 20 - 30m/s. Vi diéu kién gié nén trong
ngay 18/04/2019, bong tha tir khu vuc Ha Noi
vé co ban s& c6 qui dao di 1én rdi di chuyén tir
Tay sang Pong tai cac muc ting cao hon 5km.

(b)

vare
Analysis
07he - 18042018

200mb Wind & Geopotential Height

=

% NCHME **

“hnaiysis | ..
<A

500hPa va 200hPa luc 00z ngay 18/04/2019
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Tiép theo, danh gia tir sb liéu quy dao tir bong
tham khong, s6 liéu du bao va s6 liéu tir mo hinh
CUSF dugc thong ké dudi bang 1 va hinh 3 cho
théy: vé co ban, theo thoi gian, $6 liéu du bao va
s6 liéu CUSF déu cho khoang thoi gian bong bay
tir myc 500hPa 1én dén muc 200hPa la trong 22
phut, nhiéu hon sé liéu tir quy dao cua bong
tham khong 1a 3 phut; tic voi sb liéu quy dao
cua bong, tr myc 500hPa dén muc 200hPa, bong
bay trong khoang 19 phut. So véi sb liéu quy dao
ctia bong, thoi gian dé bong 1én dugc dén muc
500hPa cta sb liéu du bao tré hon 12 phut, con
s6 liéu CUSF 1a 13 phut; twong ty véi muc
200hPa, do tré lan luot 1a khoang 15 phut va 16
phut. V& toa d6 ciia bong tham khong, sb lidu
quy dao bong, s6 lidu du bao va sd liéu tir mod
hinh CUSF déu cho toa d¢ kha twong dong. Cac
s6 lidu du bao déu cho chénh léch voi quy dao
ctia bong 14 0,01 d6 tng voi sai sé khoang dudi

lkm. Riéng s6 liéu du bao, tai muc 500hPa cho
toa do gén nhu trung voi toa do thuc cia bong.
Tai muc 200hPa, sb liéu du bao co sai sd 0,06
d6 so voi quy dao ctia bong. Vé do cao bong, sb
lidu du bao c6 két qua gin nhu tring véi qui dao
bong. Trong khi d6, s6 liéu tir mé hinh CUFS
cho d6 cao bong thap hon 100m so voi quy dao
thuc cua bong. Vé quy dao chung cua bong tinh
tir muc 1000hPa dén muc 10hPa, ca hai sb liéu
du bao déu cho quy dao turong dong véi quy dao
thuce té cua bong. Pidu nay duoc thé hién thong
qua biéu db va duong bay cta bong trén hinh 3
va hinh 4, 5; trong do, cac vong cung rng voi
cac muc do cao khac nhau (don vi m) va cac
hinh quy dao theo chiéu ngang cia bong tham
khong va quy dao du bao. Co thé thay, sb liéu
du bao va sd liéu tir CUSF luén cho quy dao
rong hon kha nhiéu so véi s6 liéu thue té va chi
gan dung & cac muc khi ap tang thap.

Bdng 1. Théng s6 chi tiét dw bdo vi tri béng tir quan tréc cao khéng, mé hinh dw bdo quy dao sir
dung diéu kién bién tir mé hinh WRF-ARW va du bao tir mé hinh CUSF

Kinh Vi do D6 cao b6 cao Kinh Pécao Gio du
Kinh Vi do Vi do
Thoi do bong bong bong Cao bong do béng bao tir
do bong bong bong
gian Cao Cao khéng Duw bao bong CUSF WRF
khong khong (m) Dybio Dy bdo (m) CUSF CUSK (m) (m/s)
2019-04-
18 105,941 21,013 5868,207 105,833 21,030 2300 105,824 21,039 1940
00:07:36
2019-04-
18 106,082 21,048 10242,470 105,933 21,013 5850 105,925 21,027 5660 15-20
00:19:30
2019-04-
18 106,088 21,050 11167,450 105,939 21,013 6050 105,932 21,027 5750
00:20:10
2019-04-
18 106,212 21,031  12440,932 105,999 21,022 8000 105,997 21,036 7505
00:26:42
2019-04-
18 106,322 20,964  19855,500 106,211 21,037 12450 106,218 21,047 11550 20-30
00:41:30
2019-04-
18 106,311 20,958  17811,728 106,226 21,032 12800 106,243 21,042 12500
00:42:40
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Hinh 4. 86 liéu dw bdo ngay 18/04/2019 phién 00UTC. Ki hiéu hinh khinh khi cau va dwong xanh
nhat g véi vi tri ciia béng tham khong, dwong mau xanh tham vmg véi quy dao duw bdo va
dwong mau tim ung voi quy dao dy bao tir CUSF.
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Mot s6 danh gia thém dua vao dudng bay cia
bong cao khong (ki hiéu la KKC), quy dao du
bao (ki hiéu 1a duong tinh toan tir hé thdng HPC)
va sb liéu tir md hinh CUSF (lay tir trang web
http://predict.habhub.org) (hinh 6) cho thay tir
diém duogc tha dén mot nira quang dudng bong

BaC 301

Hinh 5. 86 liéu du bdo ngay 18/04/2019 phién 12UTC. Ki hiéu twong ti hinh 4.

bay dugc, quy dao cua bong cua ca 3 déu gan
nhu tring v&i nhau. O nira quang duong sau, két
qua tinh toan du bao trén hé théng HPC cho di
chuyén cua bong léch vé huéng Béc so voi quy
dao thuc té cua boéng va cua mo hinh CUSF.
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Hinh 6. 86 liéu dw bdo ngay 11/04/2019 phién 00UTC. Ki hiéu tiong tw hinh 4

Trong Bang 2 dwa ra sai s6 trung binh (Mean
Error) theo do phan giai thoi gian ting 10 phit
tinh tir thoi diém tha bong tir 01/4/2019 dén
30/4/2019, céc obs 00z va 12z (62 mau) cho thay
trong giai doan do cao thép (30 phut di‘iu), sai s
khi str dung s6 liéu WRF-ARW thép hon so véi

TAP CHI KHI TUQNG THUY VAN

sir dung sb liéu GFS (giir c6 dinh trong 1 tiéng
do chi ¢c6 s6 lidu 3 tiéng mot) Gmg voi cac muc
thap chiu anh hudng ciia 16p bién khi quyén. Khi
bong 1én cao, sai sb giita viée st dung GFS va
WRF-ARW khéc nhau khong nhiéu do tinh chat
6n dinh cua khi quyén trén cao.
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Bdng 2. Sai s6 cia kinh dé, vi dé va do cao trung binh theo dg phdn gidi thoi gian 10 phiit, diw
bdo 1 tiéng, don vi km, tir 01/4/2019 dén 30/4/2019, cdic obs 00z va 12z

Thoi gian
du bao tinh
tir lic bat

Lat WRF Lon_WRF Height WRF Lat GFS Lon_GFS Height GFS

diu tha

béng

+10 0.31 0.26 0.15 0.35 0.29 0.16
+20 0.30 0.31 0.16 0.33 0.35 0.16
+30 0.33 0.29 0.12 0.30 0.34 0.14
+40 0.25 0.28 0.17 0.26 0.27 0.18
+50 0.28 0.26 0.19 0.29 0.30 0.2
+60 0.25 0.28 0.20 0.26 0.27 0.19

4. Két luan

Nghién ciru trinh bay mot sé két qua thu
nghi¢m tinh toan quy dao bay (trajectory) cua
bong tham khong str dung so d6 sai phan trung
tam theo thoi gian va truong gio chi tiét tir mo
hinh khi tugng khu vuc WRF-ARW. Dy bao tur
mo hinh toan cdu GFS chi ¢6 thé cung cip véi
budc thoi gian 3 tiéng mot 1an va tai cac muc co
ban, viéc ha quy mo bang mo hinh WRF-ARW
cho phép cép nhat dy bao truong gioé véi budce
thoi gian tir 5-10 phut va chi tiét theo muyc thang
dumg dén do cao 1hPa (46 cao nhat ma GFS cung
cap lam diéu kién bién). Cac két qua da duoc so
sanh thyc t& v6i quy dao cua bong tham khong
quan trac khi tugng va tir du bao ciia mé hinh
CUSF budc dau cho thay tinh phu hop cia mé
hinh dy bdo quy dao trong nghién ctu dua ra.
Trong mo hinh CUSF dang st dung dau vao
(truong giod) tir md hinh GFS nén khong chi tiét
bang viéc sir dung trudong gié du bao mo hinh
WREF-ARW va mét s6 phan tich danh gia cho
thdy tinh phu hop so véi thuc té ciia quy dao
bong trong nghién ciru hon so véi két qua tir mod
hinh CUSF. Ngoai han ché trong viéc dua ra cic

thong tin danh gié sai sd truong gié ciia GFS va
WRF-ARW, nghién clru nay la mai thtr nghiém
mod phong quy dao dya trén truong gidé cia mod
hinh WRF-ARW va chua tinh dén su chénh léch
ap suat ciia bong va ap suat moi truong ciing nhur
tbc d6 thiang dimg riéng cua bong dé xac dinh
thém qua trinh can bang dong luc cia bong va
du bao viée ding-nd ciia bong nhu trong mod
hinh CUSF. Cac hé thong mé phong dong luc
cin bang bong s& duoc dua ra trong thir nghiém
tiép theo. Viéc két qua du bao quy dao bong phu
hop 13 co s dé xac dinh trude cac vi tri bong
quan tric can tha t6i, vi du cdn quan tric bd sung
trén khi quyén khu vuc Vinh Bic B9, Gmg véi
truong gid du bao cho trude tr md hinh WREF-
ARW c6 thé ap dung tich phan nguoc (back-
ward) cua mo hinh dy bao quy dao va xac dinh
duoc vi tri can tha bong ban dau dé dat duge do
cao va vi tri theo thoi gian dinh trude. Céc
nghién ctru t6i s& danh gid chi tiét hon vé van dé
du bao backward nguoc theo thoi gian cua mo
hinh dy bao quy dao véi bong tham khong va
tinh té1 nhitng ddc tinh riéng biét cua tung loai
bong.

Loi cadm on: Bai bdo mé ta mét phan két qua cia Dé tai ma sé6 VI-CN.04/17-20 thuéc Chirong
trinh Khoa Hoc va Cong Ngh¢é cdp quéc gia vé Cong nghé vii tru giai doan 2016-2020, Vién Han

Ldm Khoa Hoc va Cong Nghé Viét Nam
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USING HIGH RESOLUTION WIND FORECAST FROM WRF-ARW
MODEL IN TRAJECTORY SIMULATION FOR THE ADDITIONAL
UPPERAIR OBSERVATING

Pham Hong Quang', Du Duc Tien?, Pham Hong Cong!,
Mai Khanh Hung?, Dang Dinh Quan?
!Centre for Informatics and Computing, Vietnam Academy of Science and Technology
*National center of hydro-meteorological forecasting

Abstract: The paper presents some results using the wind fields from the high resolution region
model WRF-ARW as the input for trajectory simulation. The initial test results in April 2019 which
were being compared both to real upper air balloon (from Aero Meteorological Observation of Viet-
nam) and the simulations of Cambridge University model (CUSF landing predictor version 2.5)
shows the capabilities in using WRF-ARW model and trajectory model (backward mode) to help se-
lecting the landing off positions of the meteorological upper air balloon (drop-oriented problems)
which can provide more observations over the sea or mountainous areas and therefore can provide
more information for data assimilation processes of meteorological models in near futures.

Keyword: WRF-ARW, trajectory model, upperair observation.
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THU NGHIEM PHUONG PHAP PONG HOA PQ CAO
SONG KHU VUC VEN BIEN TINH PHU YEN

Nguyén Thi Quynh'

Tém tat: Nghién ciru sir dung hai phwong phdp dong héa Optimal interpolation (OI) va Three
dimensional variational analysis (3DVar) két hop hai nguon sé liéu séng thuc do ciing sé liéu song
tGi phan tich phuc vu lam truong ban dau cho dong héa. So sanh két qua dat dwoc ban dau trong
khodng thoi gian thir nghiém tir 18/5/2016 - 1/6/2016, giita sé liéu séng tai phdn tich sir dung lam
trueong nén ciing két qua dong héa tir cée phirong phdp trong khodng thoi gian thir nghiém, cho thdy
truong song khu vuc gdn bo dd duoc cdi thién, cac not lwdi thude khu vuc gcfn bo dd xudt hién dé
cao séng do anh hiong két qua tir nguon sé liéu thye do, dong thoi két qua sau khi dong héa da chinh
xdc héa hon vé pha ciing nhuw @ 16m. Poi voi két qua phdn tich tir cde phwong phdp sir dung, néi
1én mirc d twong quan trén su tang dan bdn kinh anh hwong giita sé liéu thiee do so véi s6 lidu dong
héa dwoc xép theo thir tir ting dan theo cac phwong phép nhie sau: Phwong phép ndi suy 4 diém <
Phuwong phap OI < Phwong phap 3DVar.

Tir khéa: Pong héa s6 liéu, phirong phép OI, Phwong phdp 3Dvar, Phwong phdp néi suy 4 diém.

Ban Bién tap nhén bai: 20/3/2019  Ngay phan bién xong: 15/5/2019 Ngay dang bai: 25/05/2019

1. Mé diu

Déng hoéa dir li¢u 1a mdt phuong phap st
dung két hop thong tin tir cac ngudn s6 lidu khac
nhau nhu: radar, tram do, vé tinh,...dé cai thién
sb liéu dau vao cho cac md hinh tham sd. Hién
nay, c6 rat nhiéu phuong phap dong héa dit liéu
nhu: Newtonian Nudging, Optimal interpolation
(OI), Three dimensional variational analysis
(3DVar), (Four Dimensional VARiational
(4DVar), Kalman Filter (LETKF),...trong céc
phuong phap nay chi c6 nudging la phuong phap
xu ly truc tiép trong mo hinh, cadc phuong phap
con lai chi 1a cac truong hop riéng cua bai toan
bién phan. K§ thuat bién phén trong dong hoa s6
li¢u dugc st dung trong gitra nhitng nam 1990.
Trén thé gidi co rat nhidu co quan khi twong hai
van st dung déng héa cho viée du béo thoi tiét
va tai phan tich dyu li¢u, nhu ECMWF &p dung
k¥ thuat déng héa 4 chiéu 4DVar vao viée du
béo thoi tiét va 3DVar cho tai phan tich dir liu

"Trung tam dong luc hoc thiy khi moi truong, Pai
hoc Khoa hoc Tw nhién, Dai hoc quéc gia Ha Noi

Email: nguyenthiquynhb t58@hus.edu.vn,
nguyenquynh9537@gmail.com.

tir radar, vé tinh, tram do bé mit,...ECMWEF va
Météo-France da cing nhau 1én ké hoach trién
khai 4D-Var vao ndm 2000. ECMWF da cdi tién
dang ké chit lugng dy bao khi chuyén dbi
phuong phap dong hoa tir 3D-Var sang 4D-Var.
Phuong phap déng hoa cling dugc quan tam
nghién ciru & Viét Nam tir nhiéu nam nay nhung
sy phat trién chi thuc su dién ra trong vai nam
gan day do phat trién chung vé kinh té xa hoi
cling nhu khoa hoc cong nghé. Viét Nam da bt
dau thir nghiém phuong phap dong héa trong
linh vuc dy bao thoi tiét cu thé nam 1997, ching
ta budc dau lam quen véi cac san pham dy bao
s6 tri cuia Nhat. Tir thang 5/2002, chiing ta str
dung mo6 hinh HRM (High-resolution Regional
Model) cua Puc trong du bao nghiép vu tai
Trung tam Du bao Khi twong Thuy van Trung
wong. Tuy nhién, hé thng du béo thoi tiét bang
phuong phap s6 tri & nudc ta co dic diém 1a sir
dung truc tiép cac truong phan tich va du bao tir
moé hinh toan cau GME (Global Model for Eu-
rope - md hinh cta Pirc) dé 1am diéu kién ban
dau va diéu kién bién thay vi st dung cac so d6
ddng hoa dé cap nhat thém céac thong tin dia
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phuong. Vi thé két qua du bao ctia mé hinh
HRM phu thudc twrong ddi nhiéu vao chat lugng
du bao cia m6 hinh GME. Qua mdt thoi gian tim
hiéu va chay nghiép vu bo mé hinh GME- HRM,
cac nha du bao khi tugng nhan théy réng bo mod
hinh nay con co nhiéu han ché can duoc nghién
ctru cai tién. Mot phﬁn han ché nay la do s6 lidu
dau vao va phuong phap dong hoa sé liéu trong
GME. Céc bién bé mit trong trudng ban dau cia
GME khong dugc lay tir s6 liéu quan tric ma la
két qua phan tich nbi tiép tir khi mo hinh nay bat
dau chay (tr nam 1994) dén nay, voi s6 liéu ban
dau 1y tir trung binh khi hau. Ngoai ra, truong
am do mé hinh cung cap trong nhiéu trudng hop
khong phu hop véi thuc té, dic biét trong mua
bao, do cac quan tric vé may nhan dugc tur vé
tinh dia tinh va v¢ tinh cuc khong dugc cap nhat
lién tyc trong qué trinh dong hoa s6 lidu. Phuong
phap dong hoa sb liéu ciia GME 1a phuong phap
noi suy toi uu ba chiéu (3 Dimensional Optimal
Interpolation - 3D-OI) c¢6 nhuoc diém 1a 1am bién
mét cac nhidu dong nho. St dung to hop tir 2
truong dau vao khac nhau tr GME va GSM
(Global Spectral Model) mo6 hinh toan ciu cla
Nhat): thé hién tinh wu viét (tuy nho) so voi mod
hinh nguyén géc HRM 28 km, 20 mtc (ky hiéu
HRM28) cho ngudng mua 16n. Véi dau vao
thudn tiy tir mo hinh toan cau AVN (Aviation
Spectral Model - mé hinh ctia M¥): ciing cho két
qua tuong ty nhu mé hinh nguyén géc HRM 14
km, 31 muc (ki hiéu HRM14) ddi voi ngudng
mua nho. Di v6i ngudng mua 16n, md hinh
HRM14 AVN thé hién tinh wu viét (tuy khong
16n) so v6i mo hinh nguyén gbc HRM14. Véi
dau vao thuan tay tir mé hinh toan cau IFS (Inte-
grated Forecasting System - mé hinh toan cau ctia
ECMWE véi so d6 déng hoa hién dai 4D-Var
cho cac truong phan tich): tuy truong hop thu
nghiém cho con bio Chanchu (0405) cho két qua
dy béo chua tdt, song cac nha du bao hy vong
rang néu thir nghiém trén tap s liéu dai hon khi
do6 s€ cho nhiing két luan chinh x4c hon [4].
Ngoai ra ciing c6 mot s6 nghién ciru khoa hoc
vé ddng hoa dir lidu song sir dung mé hinh sé tri
v6i cac phuong phap dong hoa khac nhau nhu:

TAP CHI KHI TUQNG THUY VAN

Nguyén Thanh Trung va cs (2018), Thtr nghiém
ddng hoa sb liéu do cao song trong khu vuc bién
DPoéng bang phuong phap loc Kalman téng hop
[5]; Tran Quang Tién va Nguyén Thanh Trang
(2014), Thir nghiém ddng hoa d6 cao séng bién
quan tric bang radar bién trong mé hinh SWAN
[6]. ,

Nghién clru nay tap trung thir nghiém mat so6
phuong phap dong hoa song OI, 3Dvar va
phuong phap noi suy cho truong song ven bo
khu vuc tinh Pht Yén, Viét Nam. Tt do lua chon
so d6 ddng hoa tdi uu nhét cho khu vyc nghién
ctru va xdy dung trudng sb liéu do cao song tai
phan tich vé1 do chinh xac cao cho khu vuc ven
bo bién tinh Phi Yén.

2. S6 liéu va phwong phap nghién ctru

2.1 Khu vwe nghién ciru

Phu Yén la mot tinh duyén hai mién Trung
Viét Nam v6i chiéu dai bo bién khoang 189 km.
Pay 1a khu vyc tiém ning phat trién cac hoat
dong kinh té bién nhu du lich bién, nuéi trong va
danh bét thuy hai san.... Nhiing nam gan day,
Pht Yén dang ddi mat vai mot s van dé sat 16
va boi lép & khu vuc ven bién, cira song, dién
hinh la hai khu vuc cua song Pa Nong va ba
Dién. Piéu nay lam anh huéng nghiém trong dén
kinh té x4 hoi tai dia phuong.

TINH KHANH HOA

Hinh 1. Ban do khu vuee tinh Phii Yén
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2.2 Nguén sb liéu sir dung

St dung s6 liéu thyc do tir ngay 18/5/2016-
1/6/2016 1am s liéu dau vao cho bién quan tric
dé dong hoa. Sé liéu thuc do nay dugc cung cap
boi Pai hoc khoa hoc ty nhién trong dé tai
“Nghién ctru co s¢ khoa hoc dé xac dinh co ché
boi 14p, sat 16 va dé xuat cac giai phap 6n dinh
cac clra song Pa Dién va Pa Nong tinh Phu Yén
phuc vu phat trién bén viing co s ha tang va
kinh té xa hoi”, ma s6 PTDL.CN 15/15.

Trong nghién ctru nay st dung dir li¢u tai 5
diém P1 dén P5 (Hinh 2) cho qua trinh dong héa
va diém P6 s& st dung dé kiém dinh do chinh
xé4c ciing nhu d6 twong quan giira cac két qua.
Céc diém do P1 dén P4 tuong d6i gan nhau, mdi
diém cach nhau 2 km vé phia nam bo bién va
cach bd 6 km. Piém P5 gan khu vuc cira Da
Nong, P6 cach Miii Pai Lanh 7 km vé phai bac
bo bién.

Study area

147

4o

20

1371
40

20

24 o=y 45 110°E

Hinh 2. Céc diém thye do viing nghién civu
S6 lidu song tai phan tich d6 phan giai 1/12 tir
trung tam Copernicus Marine Environment
Monitoring Service Chau Au
(http://marine.copernicus.eu/about-us/about-eu-
copernicus/) dugc st dung lam sé liéu truong
nén, phuc vu cho déng hoéa s liéu.
2.3 Phwong phdp nghién ciru
Nhu d3 dé cap o trén, dong hoa dir lidu 1a qua
trinh tao cac diéu kién ban dau ciia mé hinh tir

BAI BAO KHOA HQC

cac quan sat va truong nén. Budce dau tién trong
quy trinh nay 1a két hop cic quan sat va truong
nén, mot qua trinh dugc goi la phan tich khach
quan. C6 mot sé cach tiép can co thé khi xay
dung mét so d6 phan tich khach quan. Mot sb
phuong phap nay 1a theo kinh nghiém, trong khi
cac phuong phap khac st dung thong tin thong
ké vé cac sai s quan tric va sai s trudng
nén.Céc so do sir dung trong nghién ciru gom:

1) So d6 ndi suy tdi wu (OI);

2) So do 3Dvar.

a. Phuwong phap Ol

Phuong phap dong hoa dit liéu nho nhét phd
bién nhat 1a noi suy téi wu (OI). Cac phuong
phap binh phuong t6i thiéu khac voi cac phuong
phap hiéu chinh lién tiép va phuong phap biéu
dién cac sb liéu quan sat dugc tinh trong s6 theo
mot s6 théng ké d3 biét hodc ude tinh lién quan
dén sai s6 quan sat, thay vi chi bang cac gia tri
thuyc nghi¢m. Do do, cac quan sat tir cac nguén
khéc nhau c6 thé duoc danh gia khac nhau dua
trén cong cu da biét va cac sai s6 quan sat.

S6 liéu thue do dugc danh gia theo thong tin
thong ké lién quan dén sai s6 quan sat. Phuong
phap noi suy t6i wu ¢ ging giam thiéu tong sai
sO clia tat ca cac quan sat dé dua ra mot trong s6
ly thuyét dit trén cac thong tin thyc do.

x =x, + BH'(R + HBHT)™! (D

Trong do x la gia tri cuia truong phan tich; xb
1a gié trj truong nén; B 12 ma trén twong quan sai
s6 truong nén; H 1a ma tran twong quan giita
trudng quan tric va trudng nén; R 1a ma trén
twong quan sai sO truong quan tric.

b. Phuwong phap 3Dvar

Co s6 1y thuyét cuia phuong phap 3DVar la
tinh toan cuyc tiéu cia ham gia (J) bang cach st
dung vong 13p sao cho vi phan J(x) = 0. Cy thé
cac phuong trinh cua thudt toan nay nhu sau [1]:

Ham gia

J@) = (= x,)' B x - x) + v~ H)' Ry - Hx])  (2)
va vi phan ham gia
Vi(x) = 257 (x - x,) — 20"R "' (v — H[x]) 3)
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Trong do x 1a gia tri cua truong phan tich; xb
1a gia tri truong nén; B 1a ma tran tvong quan sai
s6 truong nén; H 12 ma trin tuong quan giita
trudong quan tric va truong nén; R 1a ma tran
tuong quan sai so truong quan tric; y 1a gia tri
cua truong quan trac.

Pong héa 3DVar, so v4i cac phuong phap
ddng hoa bién phan khac nhu 4DVar, doi hoi
thoi gian va nang lyc tinh toan it hon va khong
xét dén sai s6 mo hinh va budc thoi gian. Bén
canh d6, 3DVar, do st dung vong lap uoc lugng
v6i bude bién phan siéu nho dé cuc tiéu hoa ham
gia (J), nén c6 thé biéu dién trudng nén lién tuc
hon so véi phuong phap dong hoa OI. Mot
nhuoc diém ciia phwong phap 3DVar, d6 1a viéc
tinh toan ma tran trong quan sai sb truong nén
(B) doi hoi nang luc va thoi gian tinh toan cao do
kich thudce cua ma tran nay rat 16n [2].

Thiét 1ap giai thiét cho bai toan:

Trong dong hoa bién phén, trong quan sai sb
truong nén 1a tham sb twong dbi quan trong
quyét dinh chat lugng cta két qua dong hoa. Gia
thiét twong quan vé khong gian giita cac diém
gia tri mua trén khu vuc nghién ctru dugc tinh
toan dya trén phuong phap ctia Cressman vé noi
suy khong gian. Phuong phap ndi suy Cressman
duogc phat trién vao nam 1959, thuong dugc st
dung trong linh vuc khi tuong dé tao cac truong
s liéu luéi theo khong gian tir s liéu quan tric
dang diém. Phuong phép nay dat vn dé rang cac
diém trén 6 ludi s& co twong quan 1an nhau véi
cac trong s6 khac nhau va phu thudc vao khoang
cach cua diém do toi cac diém con lai trén luéi.
Ma tran twong quan sai s6 truong nén (B) duoc
tinh toan dt trén co s phuong phap nay. Ham
tinh toan hé sé twong quan bang phuong phap
Cressman duoc dién ta cu thé nhu sau [3]:

2 2
R —1j,

Wi, = { R? +rii
0

Trong d6 wik 1a hé s twong quan gitra nui
ludi tha 1 va nat ludi thr k; R 1a ban kinh anh
huong c6 tam 1a diém nut ludi; r_ik 1a khoang
cach tinh tur ntt ludi thi 1 té1 nat ludi thu k.

Sai s6 trung binh cua truong nén (trudng song

T2 <R

4)

Th =R
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tai phan tich) (o) dugc udc lugng dua trén
phuong phap sai s binh phuong nho nhét (Root-
mean-square error - RMSE). Pay la phuong
phap thuong duogc st dung dé wéc luong sai s6
cho cac bai toan thong ké. Dé don gian hoa bai
toan, ob dugc gia thiét khong ddi trén toan mién
nghién ctru va khong phu thudc vao dia hinh,
khu vuc dia ly va hinh thai thoi tiét va dugc tinh
toan cho mdi budc thoi gian ciia mot 1an tinh
toan. 6o va ob 1a hai tham s6 dau vao quan trong
dé tinh toan ma tran sai s6 twong quan cua
truong nén (B) va trudng quan tric (R) cho
phuong phap OI va 3Dvar. Trong nghién ctru
nay tac gia st dung phuong phap sai sé binh
phuong nho nhét tinh toan théng ké sai s6 d6 cao
song khu vuc ven bién Phii Yén.

3. Phan tich két qua va thio ludn

3.1 Két qud phwong phdp néi suy 4 diém

Xét trudng sb liéu song truong nén véi sb liéu
song sau khi da su dung phuong phap noi suy.
Khu vuc ven bién tinh Phi Yén, sb liéu song
truong nén tai tit ca cac thoi diém déu bang 0.
Két qua song sir dung phuong phap noi suy tai
thoi diém lac 21:00 ngay 30/05/2016, thay 15 da
¢6 d6 cao song khu vuc ven bo tir phép toan ndi
suy 4 diém theo cac vi tri tir P1-P5. Cuy thé
phuong phap noi suy 4 diém sé tinh trung binh
cac diém tir P1-P5 du trén sb liéu thuc do va sd
liéu tai phan tich. Trong bang 1, thé hién s liéu
thuc do va tai phan.
Bdng 1. Pé cao song tai cdc diém pl dén p5 tai

thoi diém lic 21:00 ngay 30/05/2016

Do cao song Do cao song tir so

Vi tri thuc do liéu tai phan tich
(Hs (m)) (Hs (m))
P1 0.51 0
P2 0.37 0
P3 0.41 0
P4 0.42 0
P5 0.64 0
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Interpolation method

Hs (m)

. H
12 1NUQOE 120 24 38

Hinh 3. Bé cao song truong nén (trdi), dé cao séng sau khi tinh todn véi phwong phép néi suy
(phdi) véi ban kinh anh hwong 100m tai thoi diém 21:00 ngay 30/05/2019

Két qua phuong phap OI va 3DVar

So v6i phuong phéap noi suy 4 diém & trén va
hai phuong phap OI, 3DVar thay dugc sé nut
1u6i gan bo ¢6 s6 lidu cua hai hudng phap OI va
3DVar nhiéu hon so véi phuong phap ndi suy 4
diém. Phuong phéap Ol tai ra cc diém song c6 do
cao 16n hon khu vyc 1an can gan nd, nhitng diém
nay goi 1a nhitng diém dot bién di thuong,
nguyén nhan dan dén van dé nay la do phuong
phéap OI khong c6 do 1a tron trong qua trinh tinh

Ban kinh dnh huwéng L=100m

Ol method

ol N _____ _____ |

9°E 120 24 38

127N 0
10

o
12 1NDQDE 1 24 38

toan. Nguoc lai véi phuong phap OI, phuong
phap 3DVar d6 cao song tai nhimg nit ludi gan
bd gan nhu ¢6 d6 cao song twong dong hay xap
xi nhau, chénh léch d6 cao khong dang ké.
Phuong phap 3DVar ¢6 do lam min cac diém
tinh.

Xét vé tham sb ban kinh anh huéng cua hai
phuong phap, cang tang ban kinh anh huong cua
mién tinh, d6 chinh x4c cua phuong phap OI
cang giam xubng (Bang 2).

0

Hinh 4. Do cao song sw dung phwong phap Ol (trai), phwong phap 3Dvar (phdi) voi ban kinh anh
heong 100m tai thoi diém 21:00 ngay 30/05/2019
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Result of data assimilation methods

Background
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Hinh 5. Bién trinh dé cao song theo thoi gian sau khi dong héa tai diém p6 tir ngay 18/05-
01/06/2016 véi ban kinh anh huong 100 m

a) Background and Observation  — b} Interpolation method and Observation

1 £
£ g
=
= k]
S £

£ 05 S 05
& &
1] (=]
o, oy =
@ m§W"‘?¢ + E

0 - = 0

a s 1 = .
Hs (Observation) (m) Hs (Observation) (m)
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Hinh 6. Biéu do twong quan gitta s liéu thiee do va sé liéu sau khi dong héa tai diém p6 tir ngay
18/05-01/06/2016 voi ban kinh anh hwong 100m

Ban kinh dnh huwéng L=225m

Ol method Hs (m) ADwar method Hs {m)

147N + 1.5 14N : ; 15
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Hinh 7. Do cao song sw dung phwong phap Ol (trai), phwong phap 3Dvar (phai) voi ban kinh anh
hwong 225m tai thoi diém 21:00 ngay 30/05/2019
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Result of data assimilation methods
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Hinh 8. Bién trinh do cao séng theo thoi gian sau khi dong héa tai diém p6 tir ngay 18/03-

Hs (Background) (m)

Hs (Ol rnethod) ()

0.5

01/06/2016 voi ban kinh anh huong 225m

a) Background and Observation  — b} Interpolation method and Observation
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d) 3Dvar method and Observation
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c) Ol method and Observation
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Hinh 9. Biéu do twong quan gitta s liéu thire do va so liéu sau khi dong héa tai diém p6 tir ngay
18/05-01/06/2016 voi ban kinh anh huwong 225 m

Ban kinh dnh huéng L=400m

Ol method

Hinh 10. B¢ cao song swr dung phwong phap Ol (trai), phwong phap 3Dvar (phai) voi ban kinh
danh hwong 400m tai thoi diém 21:00 ngay 30/05/2019
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Result of data assimilation methads
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Hinh 11. Bién trinh dé cao séng theo thoi gian sau khi dong héa tai diém p6 tir ngay 18/05-
01/06/2016 voi ban kinh anh hwong 400m

a) Background and Observation
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c) Ol method and Observation
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b} Interpolation method and Observation
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Hinh 12. Biéu do tiong quan giita sé liéu thiee do va s6 liéu sau khi dong héa tai diém p6 tir ngay
18/05-01/06/2016 voi ban kinh anh hwong 400m

Bdng 2. Hé s6 tuwong quan R va dé léch chuan RMSE ciia d¢ cao séng thwe do va sau khi dong
héa tai diém p6 tir ngay 18/05-01/06/2016

D léch chuin

Trwong hop tinh H¢ so twong quan R RMSE
Trudng nén 0.7778 0.1841
Phuong phéap ndi suy 0.7778 0.1841
Phuong phép OI v6i ban kinh danh huéng 400m 0.7688 0.0949
Phuong phép 3Dvar v6i ban kinh anh huong 400m 0.8135 0.0835
Phuong phép OI v6i ban kinh anh huong 225m 0.8365 0.0781
Phuong phép 3Dvar v6i ban kinh anh huong 225m 0.8405 0.0768
Phuong phép OI v6i ban kinh anh huong 100m 0.8497 0.0752
Phuong phép 3Dvar v6i ban kinh anh huong 100m 0.8409 0.0762

Trong hinh 5, 6, 8,9, 11, 12 d0 cao song diém
p6 sau khi dong héa so véi truong nén ban dau
tuong d6i tot, hé s6 twong quan kha cao. Thé
hién 13 s6 liéu p6 truong nén ban dau so sb liéu
thuc do, c6 do tuong quan vé pha nhung lai
chénh léch twong d6i vé do lon. Hai phuong

TAP CHi KHI TUQNG THUY VAN

phap OI va 3Dvar, cho két qua gan nhu khong
chénh 1éch nhiéu vé d6 16n ciing nhu pha.
Truong d6 cao song khu vuc ven bién sau khi
déng hoa c6 su cai thién tuong dbi tét, dic biét
1a phuong phap 3DVar. P chinh xéac két qua tir
phuong phap 3DVar luon 6n dinh hon so véi
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phuong phap OI khi thir nghiém ting dan ban
kinh anh huéng. C6 thé nhan thiy cang ting ban
kinh anh huong do chinh xac cua phuong phap
OI cang giam, nhung néu thir nghiém va tim ra
tham s6 ban kinh anh huong t6t thi két qua thu
dugc tir phuwong phap OI rat ¢ thé s& tot hon
phuong phap 3DVar.

Uu nhuoc diém hai phuong phap OI va
3DVar trong dong hoa sb liéu song bién

- Uu diém:

+ Phuong phéap OI: Ban kinh anh hudng cang
nho, d chinh xac cang cao, tiét kiém thoi gian
tinh toan, khong tiéu ton nhiéu tai nguyén may
tinh.

+ Phuong phap 3DVar: Khong anh hudng
nhiéu tir tham s6 ban kinh anh huong, két qua
duoc lam tron.

- Nhuege diém:

+ Phuong phap OI: B§ chinh xac giam khi
tang ban kinh anh hudng hay phu thudc 16n vao
tham s6 ban kinh anh huéng.

BAI BAO KHOA HQC

+ Phuong phap 3DVar: Tiéu ton nhiéu tai
nguyén may tinh, qua trinh tinh toan ton nhiéu
thoi gian.

Tuy thude vao yéu t6 dong hoa, ciing nhu xac
dinh ban kinh anh hudng cua khu vuc nghién
ctru dé cho ra phuong phap dong hoa téi wu nhit
cho bai toan.

Trong nghién ctru ndy, cha yéu tinh toan séng
bién khu vuc ven bo cung muc dich su dung
ddng hoa vai ban kinh anh hudng 16, thi tac gia
nhan thiy phuong phap 3DVar phu hop trong
muc dich nghién ctru ddng hoa song bién nay.

Mot s6 han ché hay khé khan trong qua trinh
thuc hién nghién ctru:

+ S lidu song do dac khu vuc ven bo bién
Viét Nam twong ddi it, khong c6 tram do séng
¢ dinh nao thudc khu vuc ven bo bién.

+ 86 liéu thue do ¢ duoge khong dai, nén dan
dén tinh toan sai sb truong quan tric ban dau
khong du tot.

Loi cdm on: Nghién cuu nay duoc tai tro boi Trung Tam Dong Luc Hoc Thuy Khi Moi Truong
trong dy an “Hién dai hoa hé théng quan trdc va mé phong/dw bao cac diéu kién khi twong hai van-
méi triong bién va ddi ven bo dd phan gidi cao phuc vu khai thac bén viing tai nguyén bién va giam
thiéu riii ro thién tai”, ma s6 08/FIRST/2a/CEFD. Tac gid xin chdn thanh cam on.

Tai liéu tham khao
1. Don, Nguyen Thanh, Nguyen Van Que, Tran Quang Hung, Nguyen Hong Phong (2015), Data

assimilation method in flood forecasting for Red River System using high performent computer,
Vietnam Journal of Mechanics, 37 (1), 29-42. (http://vjs.ac.vn/index.php/vjmech/article/view/5213)

2. Eyre, J., Courtier, P., (1994). Data Assimilation Methods: Introduction to Statistical Estima-
tion, Linacre, Edward and Bart Geerts. Climates and Weather Explained. Avaliable online:
http://www.tandfebooks.com/action/showBook?doi=10.4324/9780203291030.

3. National Centre for Hydro-Meteorological Forecasting (NCHMF) (2018), Meteorological -
Hydrological Characteristics — 2017.

4. Trung tAm dy bao khi twong thuy vin trung uong, (2006), Tdi liéu boi dudng nghiép vu dw bdo
viéen Khi twong Thuy van, Trung Tam Dy Bao.

5. Nguyén Thanh Trung va cs (2018), Thit nghiém dong héa so liéu d cao séng trong khu vie
bién Péng bang phwong phdp loc Kalman tong hop, Journal of Marine Sceince and Technology, 18
@. , i ‘ .,

6. Tran Quang Tién va Nguyén Thanh Trang (2014), Thu nghiém dong hoa do cao song bién
quan trdc bang radar bién trong mé hinh SWAN, 647, 34-38.

TAP CHi KHI TUQNG THUY VAN
S6 thang 05 - 2019

57



BAI BAO KHOA HQC

EXPERIMENT OF DATA ASSIMILATION FOR NEAR-SHORE
WAVE HEIGHT IN PHU YEN PROVINCE

Nguyen Thi Quynh!
!Center for Environmental Fluid Dynamics, University of Sceince,
Vietnam National University

Abstract: The experiment of data assimilation for wave height of observation combined wave
data from a re-analysis data source created a detailed wave data field in the near-shore of Phu Yen
province from 5/18/2016 - 6/1/2016. Two methods of data assimilation are Optimal interpolation (OI)
and Three dimensional variational analysis (3D Var) were used for this study, and the interpolation
method was also included to evaluate the results. Comparing the initial results between re-analysis
wave data used as background field and data assimilation results from the methods during the trial
period, showed that the near-shore grid nodes had wave data while The original background is not.
For the analysis results from the methods used, say the correlation on the gradual increase in the
influence radius between the actual measured data and the assimilated data, which is ranked in as-
cending order according to methods such as following: Interpolation method <OI method <3DVar
method.

Keywords: Data assimilation, Optimal interpolation (Ol), Three dimensional variational analy-
sis (3DVar), Interpolaton method.
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TOM TAT TINH HINH KHI TUQONG
THANG 4 NAM 2019

rong thang 4/2019 da xut hién 3
Td(_yt nang néng. Nhiét do trung binh
trong thang phd bién cao hon so voi
TBNN, trong dé cac tinh tir Thanh Héa dén
Quang Binh cao hon phd bién cao hon 3-4°C
s0 voi trung binh nhiéu nam, nhiéu noi da quan
trac duoc gia tri nhiét do cao nhét vuot lich st
quan trac duoc trong cung thoi ky, dac biét tai
Huong Khé (Ha Tinh) quan tric dugc nhiét o
cao nhat trong ngay 1én dén 43,4°C, gia trj ny
cao nhét tir trude dén nay tai Viét Nam.

Tinh hinh mua trong thang trén da phan ca
nude pho bién thap hon so véi TBNN cing
thoi ky, riéng phia Dong Bic B ¢ noi c6 tong
luong mua thang cao hon tir 80-100% so voi
TBNN.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét:

+ Khong khi lanh:

Trong thang da xuét hién cac dot khong khi
lanh nhu sau:

- Pot 1: Gan sang ngay 01/4, khong khi
lanh cuong d6 yéu anh hudng dén cac tinh Bic
Bo va Bic Trung B§ khién cho nhiét d6 cao
nhat giam tir 6 dén 8°C, nhiét do thap nhat
giam tir 4 dén 5°C (Mau Son 11,0°C, Lang Son
16,00C, Tam Pao 16,7°C, Pong Vian 16,4°C,
Sa Pa 13,9°C...). O phia Béc vinh Bic Bo ¢o
gi6 Pong Béc manh cip 5.

- Dot 2: Vao dém 29 ngay 30/4, khong khi
lanh v6i cuong do yéu nén ranh ap thap khién
cho nhiét d cao nhit & cac tinh Bic Bo giam
5-7 @0, c6 noi trén 8 dd; nhiét do thép nhat
giam tir 2 dén 3°C (Mau Son 13,6°C, Trung

Khanh 19,0°C, Sa Pa 17,50C...). Khu vuc Béc
Trung Bo nhiét d6 cao nhat giam tur 2 dén 4°C.
O khu vuc Béc vinh Bic B gio Pbong Bic
manh cap 5.

+ Ning nong:

Trong thang 4 khu vuc Béc Bo va Trung Bo
da xuat hién 3 dot ning néng xay ra vao thoi
ky tirngay 08-11/4, 17-26/4 va 29-30/4. Trong
d6 dang cht ¥ dot ning nong xay ra tir ngdy
17-26/4 dién bién cu thé nhu sau:

- Khu vuce Béc Bo ¢6 nang nong bat dau tir
ngay 17, tir ngay 18 dén ngay 22 ning néng
xay ra trén dién rong. Sang ngay 23/4 ning
nong gian doan, dén ngay 24-25/4 ning nong
lai quay tré lai khu vuc Bic Bo. Trong khi do,
tai Trung B0 nang néng xay ra lién tuc tir ngay
17 dén ngay 26/4. Nhiét d6 cao nhat trong dot
nang nong tai Bic Bo pho bién 36-39°C, khu
vuc Trung Bo nhiét do cao nhat phé bién & tir
38-40°C, mot sb noi c¢6 nhiét do trén 41°C va
vuot gia tri lich st da quan tric duoc trong
cung thoi ky nhu: Muong La (Son La) 42,2°C,
Phu Yén (Son La) 41,7°C, Hoa Binh 41,1C
(cao hon muc ky luc cii 40,5°C d3 quan tric
dugc vao nam 2016), Con Cudng (Nghé¢ An)
42,0°C dg, Quy Chau (Ngh¢ An) 41,3°C,
Tuong Duong (Nghé An) 42,0°C, Tay Hiéu
(Nghé An) 42,2°C, b6 Luong (Ngh¢ An)
41,5°C, Huong Khé (Ha Tinh) 43,4°C (vuot
gia tri ky luc 1a 41,1°C cung thoi ky thang 4 da
quan tric dugc vao ngay 10/4/1973 va cao nhat
tir true dén nay tai Viét Nam), Tuyén Hoba
(Quang Binh) 43,0°C (cao hon muc ky luc ci
41,4°C di quan tric duoc vao nim 2007).

O phia nam, khu vyc Nam Bo di xay ra

TAP CHi KHI TUQNG THUY VAN
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ning nong tai cac tinh mién Pong tir nhitng
ngay dau thang. Tir ngay 9-30/4 ning néng
xuat hién dién rong trén toan khu vuc Nam Bo
va cuc bd tai Tay Nguyén vdi nhiét do cao nhét
ngay phd bién 35-37°C, mot s6 noi c6 nhiét o
cao hon nhu Ayunpa (Gia Lai) 40,0°C, Thu
Dau Mot (Binh Duong) 38,3°C, Bién Hoa
(Pdng Nai) 38,0°C, Long Khanh (Pdng Nai)
37,6°C, ...

+ Mua vira, mua to:

Trong thang khu vuc Bic Bo va Bic Trung
Bo6 d3 xuét hién 3 dot mua 16n dién rong, co
mua vira dén mua to, ¢6 noi mua rat to voi
dién bién nhu sau:

- Dot 1: Ngay va dém 01/4, céc tinh ¢ Béc
B§ da c6 mua dong dién rong, riéng khu vuc
Viét Bic va dong bang trung du Béac Bo ¢
mua vira, ¢6 noi mua to dén rit to, mot sd noi
c6 luong mua 16n nhu: Ham Yén (Tuyén
Quang) 100mm, Phu HY 78mm, Bic Giang
82mm, Hai Duong 82mm...

- Dot 2: Tirngay 14 dén dém 15/4, cac tinh
& phia Pong Bic Bo va Bic Trung Bo di co
mua dong dién rong, ving nui phia Bac c6
mua vira, mua to, mot sd noi co luong mua 16n
nhu: Bic Quang (Ha Giang) 109mm, Chiém
Hoa (Tuyén Quang) 94mm, Cho Ri (Bic Can)
67mm, Dinh Hoa (Thai Nguyén) 70mm, Phu
Ly (Ha Nam) 75mm...

- Dot 3: Tir ngay 28 sang ngay 30/4 céc tinh
Bic Bo va Bac Trung B c6 mua rao va dong
nhiéu noi, trong d6 vao ngay 30/4 & cac khu
vuc nay c6 mua, mua vira, ¢6 noi mua to voi
tong luong mua ngay phd bién tir 20-50mm,
mot s6 noi cao trén 80mm nhu Tam Pao (Vinh
Phtic) 93mm, Lang (Ha No1) 118mm,...

2. Tinh hinh nhiét do:

Nhi¢t do trung binh thang 4/2019 trén ca
nuée déu cao hon so voi trung binh nhiéu nim
(TBNN) cung thoi ky. Trong d6, khu vic Bic

TAP CHI KHI TUQNG THUY VAN

Bo, Bic va Trung Trung B cao hon TBNN
phd bién tir 2-3°C; riéng tai cac tinh tir Thanh
Hoa dén Quang Binh cao hon tir 3-4°C; céc
khu vuc con lai cé nhiét do trung binh thang
cao hon ¢ tir 0,5-1,5°C so v&1 TBNN cung thoi
ky.

Noi ¢6 nhiét d6 cao nhat 1a Tuyén Hoa
(Quang Binh): 43,4°C (ngay 20). Noi c6 nhiét
d6 thap nhat 1a Pa Lat (Lam Ddng):10,7°C
(ngay 02).

3. Tinh hinh muwa:

Tong lwong mua (TLM) thang 4/2019 trén
da phan ca nuéc déu thap hon TBNN cung
thoi ky. O khu vyc Bic Bo TLM thap hon tir
40-80% so voi TBNN, riéng phia Dong Bac
B§ c6 nhiing noi cao hon téi 80-100%, dac
biét & Hai Duong cao hon té1 170% so véi
TBNN; cac khu vuc khac thap hon tir 100% so
v6i TBNN cung thoi ky.

Noi ¢6 lwong mua thang cao nhét 1a Béc
Quang (Ha Giang): 375mm, cao hon TBNN Ia
130mm.

Trong thang mot s6 noi tai khu vuc tur
Quang Tri dén Pha Yén va phia bic Tay
Nguyén ca thang khong mua.

4. Tinh hinh ning:

Tong sb gio ning trong thang 4/2019 trén
da phan ca nudc déu cao hon so véi TBNN
cung thoi ky.

Noi ¢6 sb gid nang cao nhat 1a Tuy Hoa
(Phu Yén) véi 319 gid, cao hon TBNN cung
thoi ky 53 gio.

Noi ¢6 sb gio nang thap nhét 1 Tién Yén
(Quang Ninh): 57 gio, thap hon TBNN ciing
thoi ky 20 gio.

TINH HINH THUY VAN
1. Bic B
Muc nudc cac song thuong luu hé thong
song Hong- Thai Binh tiép tuc bién doi cham
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v6i xu thé xudng dan, ha luu tiép tuc chiu anh
hudng boi sy diéu tiét cua cac hd chira thuong
ngudn va thiy tridu. Nguon dong chay so véi
trung binh nhiéu nim (TBNN) trén song D3,
song Gam va ha luu song Hong 16n hon
TBNN tir 30-300% (16n nhat tai hd Hoa Binh
do su diéu tiét phat dién tir thuy dién Son La),
trén song Thao, song Chay va hu luu song Lo
nho hon TBNN tir 20-60%. Muc nudc thap
nhat chudi quan tric cung ky di xuét hién trén
song Lo tai Tuyén Quang.

Trén song Pa, muc nudc cao nhat thang tai
Mudng Lay 12 207,70m (1h ngay 1), thap nhat
l1a 195,93m (4h ngay 30), trung binh thang la
202,35m; tai Ta B muc nudc cao nhat thang
la 111,86m (16h ngay 03); thap nhat Ia
106,64m (04h ngay 24), trung binh thang la
109,60m. Luu luong 16n nhat thang dén ho
Hoa Binh 1 3087m3/s (19h ngay 26), nho nhat
thang 1a 365m3/s (7h ngay 5); luu lugng trung
binh thang 1a 1613m3/s, 16n hon 305% so voi
TBNN (398m3/s) cung ky. Luc 19 gio ngay
30/4, muc nude hd Hoa Binh 14 106,56m, cao
hon cung ky nam 2018 (105,35m) 1a 1,21m.

Trén song Thao, tai tram Yén Bai, muc
nuée cao nhét thang 1a 25,61m (13h ngay 5);
thap nhat 1a 24,08m (07h ngay 26), trung binh
thang 1a 24,63m, cao hon TBNN cung ky
(24,37m) 1a 0,26 m.

Trén song Lo tai Tuyén Quang, muc nudc
cao nhat thang 1a 16,31m (1h ngay 16); thip
nhit 14,34m (1h ngay 29) - thap nhat cung ky,
trung binh thang 1a 15,26m, thip hon TBNN
cung ky (16,06m) 1a 0,80m.

Trén song Héng tai Ha NoO1, muc nudc cao
nhat thang 13 2,26m (7h ngay 16), thap nhat la
1,06m (1h ngay 01); trung binh thang la 1,73,
thip hon TBNN (2,78m) 1a 1,05m, bang ciing
ky nam 2018 (1,33m)

Trén song Thai Binh tai Pha Lai muc nude

TINH HINH KHi TUQNG THUY VAN

cao nhat thang 1a 1,77m (5h ngay 16), thap
nhat 0,27m (13h ngay 22), trung binh thang la
0,91m, cao hon TBNN cung ky (0,70m) la
0,21m.

2. Trung B¢ va Tay Nguyén

Khu vuc Bic Trung B§: Muc nudc trén cac
song bién doi cham theo xu thé xudng dan;
riéng song Ngan Sau, Ngan Phé c6 dao dong
v6i bién do tir 0,5-0,9m vao nhimng ngay dau
thang. Luong dong chay trén cac song phd
bién thap hon TBNN tir 25-50%.

Khu vuc Trung Trung Bo: Muc nudc trén
cac song bién doi cham; muc nudc song Tra
Khic tai Tra Khuc xudng mic 0,03m
(7h/07/4), thap nhat trong chudi s6 liéu quan
trac cung ky. Luong dong chay trén song Ta
Trach tai Thuong Nhat va song Thu Bon tai
Noéng Son thiap hon TBNN cing ky tir 15-
27%; song Tra Khuc tai Son Giang cao hon
khoang 67%.

Khu vuc Nam Trung Bg: Muc nudc trén
cac song bién d6i chAm; muc nudce tai Déng
Trang xudng mirc 2,47m (19h/30/4), tai Binh
Nghi xuéng muc 12,91m (7h/10/4), thip nhét
trong chudi quan tric cing ky. Lugng dong
chay trén cic song trong khu vuc it bién doi.
Tong luong dong chay trung binh trong khu
vuc phd bién thip hon TBNN cing ky tir 40-
80%, riéng song Lily tai Song Lily cao hon
khoang 80%.

Khu vuc Tay Nguyén: Tu ngay 20-21/4,
trén song Cam Ly xuét hién 1 dot 18 nho, dinh
I tai tram Thanh Binh 831,45m (05h/21/4),
tréen BD1 0,45m; muc nudc trén cac song
chinh ¢ khu vuc Tay Nguyén dao dong theo
diéu tiét ctia hd chira, cac song khac bién ddi
cham. Lugng dong chady trén song DakBla tai
KonTum cao hon TBNN cung ky khoang
17%, trén song Srépok tai Giang Son thip hon
khoang 47%.

TAP CHi KHI TUQNG THUY VAN
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3. Nam B9

Muc nudc song Ciru Long, song Sai Gon
chiu anh hudng cua triéu. Muc nude cao nhat
thang trén song Tién tai Tan Chau 1,35m
(ngay 20/4); trén song HAu tai Chau Pdc
1,52m (ngay 20/4); trén song Sai Gon tai Phu
An 1,47m duoi B3 0,03m (ngay 20/4).

KHI TUQONG NONG NGHIEP

Nhin chung diéu kién khi tuong nong
nghiép trong thang IV/2019 ¢ hau hét cac ving
trong ca nudc déu twong déi thudn loi cho san
xudt ndng nghiép do nén nhiét dao dong khong
nhiéu so v6i TBNN, lugng mua va sb ngiy
mua ting. O Mién Nam, do lugng mua phan
bd khong déu nén mot s6 khu vuc thude Nam
Trung B¢ va Tay Nguyén c6 lugng mua thang
dudi 30mm gay tinh trang thiéu nude cho san
xuat néng nghiép. O Mién Bic, cac tinh trung
du va mién nui di két thuc gieo ciy lta dong
xudn, cac tinh Péng bang Bic Bo, Bic Trung
b tap trung cham soc, phong trir sdu bénh cho
lua va rau mau vy dong xuan. O Mién Nam,
cac tinh Pong bang song Ciru Long dang tién
hanh thu hoach lua d6ng xuan va xudng gidng
vu he thu.

Trong thang IV, cac hién tuong thoi tiét
nguy hiém nhu 16¢ xody, gi6 gidt manh, mua
da trong con dong lién tiép xay ¢ nhiéu khu
vuc trong ca nudc.

- Chiéu 1/1V, 16c xo04y tai Quang Nam
khién hon 300 ha keo, 200 ha lta vu dong xuan
bi phé huy

- Chiéu 6/IV: mua da, 16c xody da lam
nhiéu dién tich ciy c6i va hoa mau ¢ Ky Son
(Nghé An) bi d6, nga

- Rang sang 8/IV, mua 16n, t6 16¢c, mua da
da gay nhiéu thiét hai vé& nguoi va tai san & cac
tinh mién nai phia béc, nhu: Lao Cai, Bic Can,
Ha Giang, Lai Chau va Yén Bai:

+ Lao Cai: Loc xody can quét gay hu hong

TAP CHI KHI TUQNG THUY VAN

18,7 ha hoa mau, trong dé c6 12,6 ha ngd bi
thiét hai trén 70%, 1,1 ha thiét hai tir 30%-
70%, 5 ha man bi giy d6 va anh huong nang
xuét trén 70%

+ Luc Yén (Yén Bai): Lc xody lam d6 200
ha ngd, quat nga 200 ha cay lam nghiép.

+ Bic Quang (Ha Giang): Hon 50 ha ngd
va rimg bj thiét hai do gi6 16¢

- Chiéu 20/IV: mua di va 16¢ xoay da lam
hu hai nhiéu dién tich rau mau tai Pa Lat.

- Chiéu 28/1V, 16c xo4y da lam nhiéu dién
tich cay cdi va hoa mau ¢ huyén Quan Hoa
(Thanh Hoa) bi d6, nga

1. P6i véi cay lua

* Mién Bic:

Céc dia phuong phia Bic co ban hoan thanh
gieo trong lua dong xuan véi dién tich dat
1.112,6 nghin ha, bang 98,9% cung ky nim
trude, trong d6 ving Pong bang song Hong
dat 515,1 nghin ha, bang 98% (giam 10,5
nghin ha) do mét sb dia phwong chuyén ddi co
cAu san xuét va chuyén d6i muc dich st dung
dat. Hién nay, lia dong xuan tai cac dia
phuong phia Bac sinh truong va phat trién tot,
dang trong thoi ky dung cai va lam dong. Tuy
nhién, du bao thoi gian téi nhiét do tang khién
sau bénh gay hai trén lta dién bién phuec tap,
nhét 1 bénh khé van, bénh dao 6n, réy cac
loai..., nganh néng nghiép can theo ddi sat dién
bién tinh hinh sau bénh, xtr 1y kip thoi cac 6
bénh dé khong anh hudng dén sy phat trién cia
cay lua.

Nhu vay, c¢6 thé nhan thay rang lta dong
xuan & dong bang song Hong phat trién trong
diéu kién thuan loi, lua bén ré hoi xanh va dé
nhanh nhanh. Tuy nhién do nén nhiét cao lam
cho Ia sinh trudng, phat trién nhanh hon so
v6i binh thudng tir 5 — 10 ngay. Tir dau thang
I11 dén nira dau thang IV/2019 xuét hién 5 dot
khong khi lanh anh huong dén niang suat va
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PAC TRUNG MOQT SO YEU TO KHi TUQONG

6 Nhiét d (°C) Do 4m (%)
thur . , Cao nhét Thip nhat ,
TEN TRAM Trung [ Chuan Trung Thz‘gp
tw binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
binh | a1 | N | i | a6 | N
1 [Tam PBuong 235 22 | 28.6 | 340 19 193] 144 8 75 33 19
2 |bién Bién 26.6 | 1.9 | 35.1 | 40.2 18 | 21.5 | 194 8 72 16 18
3 |SonLa 260 | 32 [ 33.0( 373 19 | 21.0 | 16.3 6 65 15 19
4 |[SaPa 20.1 | 3.1 | 242|292 ] 22 16.5 | 12.9 3 75 34 19
5 |Lao Cai 2751 3.5 | 321 [ 38,6 | 20 | 243 ] 195 8 77 34 20
6 |Yén Bai 265 32 |1 299 (348 20 | 242 ] 199 2 88 59 24
7 |Ha Giang 26.6 | 3.2 | 30.8 | 36.1 20 | 23.6 | 204 2 82 54 8
8 [Tuyén Quang 27.0 1 3.4 | 30.6 | 35.8 19 | 244 | 20.0 4 83 53 22
9 |Lang Son 2471 2.6 | 29.2 | 35.2 19 | 21.8 | 16.2 2 83 39 22
10 |Cao Béng 250 2.1 | 3031 370 19 | 21.6 | 17.2 2 83 40 19
11 |Thai Nguyén 264 29 | 298 350 20 | 242 | 188 2 86 55 27
12 |Bic Giang 26.7 | 3.1 | 303 (355 20 | 242 ] 184 2 85 56 22
13 |Phu Tho 265 3.0 | 304 [ 35.7 | 20 | 24.0 | 19.1 1 87 51 22
14 |Hoa Binh 27.6 | 3.2 | 32.7 | 41.1 20 | 24.4 | 20.5 2 78 28 24
15 |Ha Noi (Ha Bong) 275 3.8 | 314 | 380 20 | 252 ] 195 2 82 36 22
16 |Tién Yén 264 | 3.7 | 288 323 | 25 | 243 | 204 2 87 60 25
17 |Bai Chay 262 | 33 | 287|324 | 20 | 245 ] 208 | 28 87 65 22
18 [Phu Lién 256 3.0 | 29.0 ( 33.0 | 20 | 23.8 | 19.6 4 95 70 22
19 |Thai Binh 263 | 3.1 | 294 (343 20 | 243 | 20.7 2 90 64 22
20 |Nam DBinh 26.8 | 3.3 | 305 | 37.7 | 20 | 24.6 | 20.6 2 86 49 20
21 |Thanh Hoa 26.8 | 3.3 | 304 (384 20 | 24.01] 21.0 2 89 41 20
22 |Vinh 282 | 4.1 | 32.1 [ 41.0 | 20 | 25.7 | 21.7 10 84 42 19
23 D(‘A)ng Hoi 285 3.6 | 322 | 404 19 | 26.0 | 23.1 3 83 40 19
24 |Hué 28.8 | 2.8 | 351 [ 40.6 | 20 | 242 | 22.1 24 81 46 20
25 |PaNing 28.1 1 1.9 | 324 | 37.8 19 [ 255 | 235 3 80 48 19
26 |Quang ngai 285 1.8 | 341 (374 20 | 24.8 | 22.8 7 80 48 20
27 |Quy Nhon 288 | 1.6 | 31.9 | 345 5 26.7 | 24.7 7 78 56 2
28 |Play Cu 256 | 1.6 | 325 (355 24 | 214 | 19.2 7 75 38 10
29 |Buon Ma Thuot 2771 1.6 | 347 | 36.2 10 | 23.0 | 20.9 10 69 32 22
30 [ba Lat 1981 0.6 [ 269 | 28.7 | 24 149 | 10.7 2 84 24 26
31 |Nha Trang 29.1 | 1.8 | 32.6 | 33.7 11 26.6 | 24.5 5 75 53 11
32 |Phan Thiét 295 1.6 | 335 | 357 26 | 26.7| 245 2 76 58 9
33 |Viing Tau 30,0 ) 1.1 | 33.0 | 343 | 23 | 28.1 | 25.7 2 73 67 19
34 |Tay Ninh 30.1 1.3 1359|374 23 | 263 | 235 5 73 44 2
35 |T.P H-C-M 2871 -0.2 | 355 | 38.0 | 23 | 27.7| 245 5 76 36 2
36 |Tién giang 2951 0.7 | 347 | 36.2 12 | 259 | 233 2 76 15 0
37 |Céan Tho 298 | 1.3 | 352|367 | 23 | 262|247 | 28 74 41 15
38 |Soc Trang 295 1.1 | 349 | 36.3 15 | 25.7 | 24.2 3 76 45 10
39 |Rach Gia 302 | 1.2 | 34.0 | 36.0 16 | 26.9 | 25.1 3 73 47 2
40 |Ca Mau 299 [ 2.0 | 34.1 | 35.0 10 | 27.1 | 26.2 3 77 51 6

Ghi cha: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 4 NAM 2019

Lwong mua (mm) Llr(_)'lzlgnl;))c hot Gid niing S6 ngay
S6 ngay lien | g4 Gio tay kho
Téng | Chudn| Cao | Ngay tuc ngay | Téng | Cao | Ngay| Téng [ Chudn nong Mua
sO sai | nhat 5 5 co sO | nhat sO sai Dén hun
| 4 | e [von] )

73 | -107 | 37 3 11 2 7 124 | 10 19 | 240 30 0 0 8 0
68 -67 24 3 14 4 10 | 107 8 18 | 266 65 3 9 10 0
67 -49 27 30 15 3 7 144 | 14 20 | 263 75 5 3 12 0
137 | -60 55 3 7 4 14 | 127 | 15 20 | 217 48 0 0 8 1
68 -52 36 8 7 3 9 122 7 20 | 188 43 7 2 5 0
81 -50 36 1 5 7 18 59 4 22 83 14 0 0 10 8
51 -65 16 30 6 6 14 77 5 24 | 128 16 0 0 7 0
100 -2 24 27 5 5 14 65 4 29 | 116 27 1 0 8 3
93 -3 37 4 7 4 13 57 5 22 92 -3 3 0 7 1
89 1 22 30 5 4 11 61 4 24 | 108 | -13 2 1 13 0
175 57 41 1 5 6 16 78 5 22 84 3 0 0 8 0
227 | 128 | 82 1 4 4 16 52 4 27 | 107 16 0 0 7 0
162 53 79 1 6 2 10 59 4 22 82 -5 0 0 5 0
63 -33 22 30 6 3 12 71 5 22 | 153 41 2 3 9 0
166 76 119 | 30 4 4 15 68 6 24 98 18 2 0 9 8
29 | -101 | 14 4 8 5 14 46 3 26 57 -20 0 0 6 0
185 | 107 | 77 30 7 5 12 45 3 27 72 -17 0 0 5 0
155 62 49 30 7 5 15 39 3 22 96 0 0 0 12 0
44 -43 15 15 13 4 8 57 6 22 92 2 0 0 6 1
97 15 36 1 9 4 12 68 5 22 | 106 8 2 0 7 0
60 1 26 15 8 3 9 60 4 21 | 146 37 1 1 7 4
81 20 32 30 9 2 9 78 8 19 | 182 50 0 0 7 0
12 -44 10 30 17 1 4 98 11 19 | 213 52 3 2 10 0
1 -51 1 23 22 1 2 82 5 30 | 229 76 11 0 11 0
- -27 - - 30 0 0 80 4 20 | 238 35 2 0 3 0
- -38 - - 29 1 1 73 3 29 | 256 18 5 0 0 0
- -32 - - 30 0 0 106 4 26 | 303 41 0 0 0 0
77 -18 28 16 10 3 6 90 4 25 1 223 -10 1 0 14 0
73 24 | 44 13 11 3 4 117 5 10 | 263 10 15 0 6 0
189 37 49 20 7 5 16 54 4 26 | 209 3 0 0 13 0
- -33 - - 30 0 0 277 6 26 | 303 44 0 0 0 0
16 -16 11 4 13 1 3 124 5 5 300 18 0 0 1 0
9 -24 5 4 10 1 3 111 2 59 | 299 25 0 0 0 0
32 -55 2 1 12 5 8 138 6 21 | 240 | -16 22 1 4 0
39 -11 15 28 9 2 4 141 7 19 | 221 | -18 25 2 1 0
4 -51 3 4 13 1 2 107 4 19 | 272 -1 2 0 1 0
74 24 57 28 23 2 3 112 5 2 267 3 21 0 5 0
9 -56 5 27 25 2 3 107 4 2 276 29 15 0 2 0
53 -45 18 27 8 3 8 113 5 2 270 36 3 0 9 0
61 -39 29 11 10 2 4 114 5 6 244 19 0 0 5 0

69
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TINH HiNH KHI TUQNG THUY
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Hinh 1: Ban do chuan sai nhiét do thang 4 - 2019 so v6i TBNN (dé C)
(Theo céng dién Clim hang thang)

TAP CHi KHI TUQNG THUY VAN
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Hinh 2: Ban do6 luong mua thang 4 - 2019 (mm)
(Theo c6ng dién Clim hang thang)
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san luong laa & mot sé dién tich lua phan hoa
dong, trd sém.

Ngoai ra, trong diéu kién nén nhiét va do
4m cao 1a diéu kién thuén loi cho mot s6 loai
sau, bénh phat trién hai lta. Theo bao céo cla
Cuc Bao vé thuc vat, mot s6 loai sdu bénh phat
sinh phat trién nhanh, gay hai cho nhiéu dia
phuong.

Trong thang IV, trong diéu kién nén nhiét
cao hon TBNN tur 3.0°C - 3.6°C, lugng mua,
s6 ngdy mua va sd gid nang nhiéu xen k& nhau,
d6 am khong khi tir 86 — 95% rat thuan loi cho
sau cu6n 1a nho phat sinh, bénh dao 6n c6 bong
phat trién gay hai cho lia dang giai doan lam
dong va trd bong

* Mién Nam:

Tai cac dia phuong phia Nam, gico trong
lia dong xuan dat 2.004 nghin ha, bang
101,5% cung ky nam 2018, trong d6 di¢n tich
tang chil yéu & Ca Mau vé6i 37,9 nghin ha do
chuyén d6i mua vu tir lta mua sang lta dong
Xuan.

Pén cubi thang IV, cac dia phuong phia
Nam da thu hoach dugc 1.648,7 nghin ha lua
dong xuan, chiém 82,3% dién tich xudng
gidng va bang 107,8% cing ky niam trudc,
trong d6 viing Dong bang song Ctru Long dat
1.526,2 nghin ha, chiém 95,1% va bang 108%.
Tuy nhién, ning néng kéo dai trén dién rong
gdy anh huong t6i ning sut la, lam giam san
lugng lta dong xuan toan vung so voi cung ky
nam trudc. Theo bdo cdo so bg, nang suit lua
d6ng xuan ving Pong bang song Ciru Long
nam nay udce tinh dat 67,5 ta/ha, giam 1,4 ta’ha
so voi vu dong xuan trudc; san luong dat 10,8
triéu tn, giam 5,5 nghin tan.

Trén nhitng dién tich lta dong xuan da thu
hoach, céc dia phuong tién hanh vé sinh déng
rudng, cay ai, phoi dat dé xudng giéng vu he
thu. Tinh dén cudi thang, cic dia phuong phia

TINH HINH KHi TUQNG THUY VAN

Nam gieo sa duoc 497,9 nghin ha laa h¢ thu,
bang 112,4% ciung ky nim trude, trong do
ving Pong bang song Ciu Long dat 484,9
nghin ha, bang 111,6%, tién do gieo trong lia
h¢ thu nam nay nhanh hon cung ky do vu dong
xuan dugc gieo trong va thu hoach sém. Hién
nay, laa he thu dang ¢ giai doan ma dén lam
dong, cdy lua sinh truong va phat trién tot. Tuy
nhién, dy b4o vu hé thu ndm nay géap kho khan
do thoi tiét ning nong kéo dai, dic biét nguy
co han han, thiéu nudc tai cac tinh Trung B9,
Tay Nguyén trong cac thang mua kho nén
nganh noéng nghiép can quan 1y chit lich thoi
vu xudng gidng, khuyén céo cac dia phuong
ap dung ky thuat canh tac d¢ han ché tac dong
ctia kho han dén san xuét, dé)ng thoi bao dam
ngudn nudc tudi cho laa.

Trong thang V, mac du luong mua va sb
ngay mua da tdng hon so véi thang trude tuy
nhién tinh trang kho han Nam Trung Bd va
Nam B0 van tiép dién, nhiéu khu vuc ca thang
khong c6 mua: Quy Nhon, Hoai Nhon, Nha
Trang, Tuy Hoa hoac luong mua khong dang
ké nhu Cam Ranh (4mm), Phan Rang (6mm),
Viing Tau (9mm), Soc Trang (9mm), My Tho
(4mm),... trong khi do gio tdy khd nong kéo
dai tr 2 - 25 ngay (1 - 6 ngay c6 cuong do
manh) lam luong bdc hoi thang phd bién tir
84mm dén 156mm cong thém gi6 chudng thoi
manh gy thiéu nuéc nghiém trong lam nhiéu
vung dang phai d6i mat v6i tinh trang han han,
cac ving ven bién ¢ dong bang séng Ciru
Long... nudc midn tiép tuc tran vao lam anh
huong dén san xuat nong nghiép va ngudn
nudc sinh hoat cia nguoi dan gap.

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

Ngoai viéc tap trung cham soc, thu hoach
laa d6ng xuan va gieo cdy lua hé thu, cac dia
phuong trén ca nude da gieo trong duoc 404,8

TAP CHi KHI TUQNG THUY VAN
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nghin ha ngd, bang 99,8% cung ky nam trudc;
67,5 nghin ha khoai lang, béng 95,7%; 134,2
nghin ha lac, béng 97,2%; 16,6 nghin ha dau
tuong, bﬁng 107,8% va 590,4 nghin ha rau
dau, bang 105,7%. Nhin chung, cic cdy mau
duoc gieo trong dung thoi vu, sinh truong va
phat trién t6t. Ché 16n nay chdi & Moc Chau,
Phu HJ, trang théi sinh truéng kha va trung
binh, dat am trung binh. O Ba Vi, ché 16n nay
chdi, trang thai sinh truéng trung binh, dat
tuong kho.

Ng6 sinh truong trén nén dat trong dbi kho,
dang trong ky 14 thr 7 & Lang Son, sinh trudng
kha, ng6é phun rau & Hoai Ptc sinh trudng
trung binh. Lac dang n¢ hoa — hinh thanh qua,
dau tuong nd hoa — ra quad, sinh truong trung
binh dén kh4. O T4y Nguyén ca phé qua chin,
sinh truong tot, dat Am; ca phé Xuan Loc hinh
thanh qua, trang thai sinh trudng trung binh,
dat &m

3. Tinh hinh sau bénh

Theo s6 liéu ctia Cuc Béao vé thuc vat:

* Dién tich ltia bi nhiém dich hai nhu sau:

- Réy hai Ita: Dién tich nhiém 31.929 ha,
nhiém ning 645 ha, mat trang 1,8 ha. Phan b6
tap trung tai cac tinh phia Bic va Duyén Hai
Nam Trung bo.

-VLLXL: nhiém nhe 507 ha trén lta Hé thu
som ¢ An Giang (278 ha),

Kién Giang (215 ha), Hau Giang (10 ha) va
Can Tho (04 ha).

- Bénh dao 6n

+ Bénh dao 6n hai la: Dién tich nhiém
11.867 ha, ndng 246 ha. Phan bd chu yéu tai
cac tinh dong bang song Ctru Long va Béc bo.

+ Bénh dao 6n co bong: Dién tich nhiém
2.176 ha, mat trang 4,6 ha. Tap trung cac tinh
phia Bic.

- Bénh kho van: Dién tich nhiém 96.106 ha.
Phén bd chu yéu tai cac tinh phia Béc.

TAP CHI KHI TUQNG THUY VAN

- Bénh den 1ép hat: Dién tich nhiém 2.578.
Phan bd chu yéu tai cac tinh phia Nam.

- Bénh bac 14: Dién tich nhiém 2.306 ha.
Phan bd tap trung tai cac tinh Nam bg.

- Sau cudn 14 nho: Dién tich nhiém 46.173
ha. Tap trung tai cac tinh Bic bo.

- Chudt: Dién tich hai 10.081 ha, mét tring
05 ha. Phén b nhiéu ¢ cac tinh phia Bic.

* Cac loai rau, mau: Bénh xoan 1a virus trén
cay ca chua, bénh sung ré, bo nhay, bénh mbc
swong, sau to, bo nhdy... gy hai nhe dén trung
binh.

* Cay nhin, vai: Bénh choi rong nhan dién
tich nhiém 2.697 ha (ting 02 ha so véi ky
trude, giam 2.556 ha so véi CKNT). Tép trung
tai cac tinh phia Nam.

* Cay thanh long: Bénh dém nau dién tich
nhiém 703 ha (giam 61 ha so ky trudc, ting
291 ha so voi CKNT). Tap trung tai cac tinh
Binh Thuan, Tién Giang, Long An, Béng Nai,
Ba Ria - Viing Tau.

* Cay an qua c6 mui: Bénh Greening dién
tich nhiém 2.008 ha (ting 100 ha so véi ky
trude, gidam 643 ha so vé1 CKNT), ndng 01 ha.
Tap trung chu yéu tai cac tinh Tién Giang, Hau
Giang, Vinh Long, Kién Giang, Binh Phudc,
Nghé An.

* Cay ca phé

- Bénh kho canh: Dién tich nhiém 1.306 ha.
Tap trung chu yéu tai cac tinh Lam Pong, Pak
Lik, Gia Lai...

- Bénh gi sit: Dién tich nhiém 8.265 ha. Tap
trung chu yéu tai cac tinh Lam Déng, ik Lk,
Khanh Hoa, Gia Lai...

- Bo xit mudi: Dién tich nhiém 3.117 ha.
Tap trung tai Lam Pdng.

+ Cay ché: Bo xit mudi: Dién tich nhiém
2.623 ha. Phan b tai cac tinh Lim Dong, Phi
Tho, Thai Nguyén, Yén Bai, Gia Lai...
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