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UNG DUNG BAN PAU HOA XOAY MO PHONG VA
NGHIEN CUU CAU TRUC BAO MUJIGAE (2015)
KHI GAN BO VA PO BQ

Nguyén Binh Phong'? Nguyén Tién Manh', Nguyén Xuin Anh!'
Pham L& Khwong', Nguyén DPirc Nam', Pham Xuin Thanh', Nguyén Vin Hiép'

Tém tit: Bdi bdo ndy nay ung dung so do ban dau héa xody dong lyc voi mo hinh WRF (Weather
Research Forecasting) nghién ciru dnh hwong cia dia hinh va gié mia déng bdc téi cau tric bdo
Mujigae (2015). Két qua cho thdy ban dau héa xody di cai thién dang ké chat luong diéu kién ban
dau véi kich thuée mat bao va vimg may trong bdo tai thoi diém ban dau phit hop véi quan trdic. Piéu
kién ban dau dwegc cdi thién giup mo hinh mé phong quy dao phu hop voi quan trdc hon. Phan tich
san pham mé hinh chay véi ban dau héa xody cho thdy cdu triic hoan luu bdo Mujigae cé tinh phi
doi xitng manh véi may va gié manh tdp trung phia déng va phia bdc cia tam béo. Piém ddc bdt
thwong trong cdu triic trieong gié khi bio Mujigae d6 b la phan trén dat lién phia bdc tdm bdo noi
chiu ma sat manh cia dat lién lai cé gio manh hon phdn trén bién noi cé anh huwong ma sat yéu. Su
bdt thwong nay cé thé do gié phan phia bdc con bao dwoc ting cieong béi gié gradient manh khi ¢6

su hoat dong cua ap cao lanh luc dia.
T khoa: Ban dau héa xody, Bio, WRF.

Ban Bién tap nhan bai: 12/11/2019

1. Gi6i thiéu

Bio 12 mot trong nhitng hién twong thoi tiét
nguy hiém, khong chi gy ra nhing thiét hai to
16n vé kinh té - x3 hoi ma con de doa tinh mang
ctia con ngudi. Theo s6 liéu thong ké nhiéu nim
thi trung binh hang nam c6 khoang 5 - 6 con bao
va 2 - 3 4p thip nhiét d6i (ATND) anh huéng
dén Viét Nam (http://www kttvqg.gov.vn).
Trong nhirg nim gan day, cudng d6 va quy dao
ctia bdo ngay cang cé dién bién phuc tap, giy
khé khan cho cong tac dy bao, dong thoi ciing
gdy ra thiét hai kho luong. Vi vdy, nham giam
thiéu hdu qua do bdo gay ra, cong tac du bao bio
dang dugc quan tim tai nhiéu qudc gia trén thé
gid1, trong do co6 Viét Nam.

Nhu ching ta d biét, sy hinh thanh va phat
trién cuia bao thuong dién ra trén bién, noi ma
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nguén s lidu quan tric vo cung thua thét. Hon
nita, diéu kién ban dau cta cac mé hinh khu vuc
duoc nodi suy tir phan tich toan cau c6 do phan
giai twong dbi tho, diéu d6 c6 thé din dén su khac
biét 16n vé cudng do ciing nhu 1a dic diém vat Iy
giita xo4y ban diu trong mé hinh khu vuc va mo
hinh toan cau. Ngoai ra, xody ban dau tir phan
tich toan cau thudong c6 cudong do qua yéu hodc
qué manh so v6i thuc té, day 1a mot trong nhiing
nguyén nhan dan dén nhiing sai s trong qua trinh
khéi tao Kurihara va cong su (1993) [10].

Ban dau hoa xoay 1a ki thuat xdy dung mot
X0dy gia ¢6 cdu tric va cudng do gan véi xody
bao thyce, cé vi tri trung vai vi tri xody bao quan
trac dé thay thé xody c6 do phan giai thip tir
phan tich toan cdu Mathur (1991) [13], Kurihara
va cong su (1993) [11] nham cai thién diéu kién
ban dau cho cac md hinh sb. Mathur (1991) [13]
sir dung ham phan tich thuc nghiém cho céu triic
gi6 tir bé mit t&i cac muc trén cao cho qua trinh
ban dau hoa, két qua cho thdy su cai thién dang
ké trong diéu kién ban du cua bio.
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Ngoai ra, qua trinh ban dau hoa xoay trong
mo hinh s6 cling da gop phan cai thién duge mo
phong va du bao cuong do, quy dao bao. Kwon
va Cheong (2010) [12] da dua ra phuong phap
ban dau hoa xoay véi xody gia ba chiéu ly tuong
tur dir liéu thyc nghiém va dir liéu phan tich.
Nghién ctru d4 chi ra rang ban dau hoa xoay da
cai thién dugc dang ké du bao cuong d6 1an quy
dao bio so v6i trudng hop khong ¢ ban dau hoa.
Chou va cong su (2010) [9], Pu va cong su
(2002) [16] ddng hoa dit liéu giang thiy bé mat
TRMM cho siéu bio Paka (1997) bang mé hinh
MMS5. Két qua nghién ctru cho thiy, dong hoa
dir liéu gop phan cai thién cuong do, ciu tric
dong hoc va lugng mua trong bao. Pong thoi
cuong do va quy dao du bao ciling duoc cai thién
dang ké. Wu va Chou (2008) [8] tién hanh ban
dau hoa xoay bang cach sir dung ki thuat dong
héa dir li¢u tham sat gié (dropwindsonde) cling
cho thiy nhimg cai thién vé du bao cuong do va
quy dao bao.

Tai Viét Nam, mot s6 nghién ctru vé ban dau
hoa xody da dugc thuc hién nham cai thién chat
lugng dy bao ciia mo hinh. Bui Hoang Hai va
Phan Van Tan (2002) [1] khao sat anh hudng
qua trinh ban dau hoa t6i quy dao du bao bang
viéc chay m6 hinh WBAR cho 3 con bao Durian
(2001), Kajiki (2001), Wukong (2000). Két qua
cho thay ban dau héa xoay di gop phan lam giam
sai sd vi trf cua quy dao du bao. Phan Van Tan
va Nguyén Lé Diing (2008) [15] da xay dung
xody nhan tao bang cach dong hoa sb liéu quan
trac gia tir mo-dun dong hoa dir liéu bién phén ba
chiéu 3D-VAR trong m6 hinh WRF thir nghiém
dy bao d6i voi 10 con bdo hoat dong trén khu
vuc bién Pong trong khoang thoi gian tir 2006-
2008. Két qua nghién ctru cho théy, viéc su dung
bo s6 lidu “gia” da cai thién dang ké chét luong
du bao quy dao bao, nhét 1a d6i véi cac con bao
manh. Tran Tan Tién va Lé Thi Héng Van
(2009) [17] nghién cuu sy anh hudng cua céc
yéu t6 cau thanh xody nhan tao trong déng hoa
s lidu xody gia bang mé hinh WRF d6i voi con
bao Lekima da nhan dinh réng vai tro cua ban
dau hoa xody 1a quan trong trong cai thién chit
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lugng du bao bao, dac biét la vé cuong do. Du
Dric Tién va cong sy (2016) [3] da sir dung dong
thoi thong tin quan tric gié tai cac muc trén cao
tinh toan tir sy dich chuyén cua may do Trudng
dai hoc Wisconsin, Hoa ky cung cap dé xay dung
mo hinh xo4y ba chiéu day du bang phuong phap
ddng hoa té hop loc Kalman (LetKF) cho mé
hinh WRF-ARW. Nghién ctru dugc thyc hién
thtr nghiém trén con bao Usagi (2013) hoat dong
trén khu vuc Tay Bic Théi Binh Duong. Két qua
cho thay viéc dua thong tin quan tric vao gop
phan ting cudng chét luong dir bao quy dao
duoc cai thién tai hau hét cac han du bao.

Céc nghién ctru trude day cho thdy ban dau
hoa xody c¢6 nhiéu wu diém vuot trdi so vai
truong hop khong c6 ban dau hoa. Cau hoi dat ra
13, néu vé6i ban dau hoa x0dy dong luc, mo hinh
WREF c6 thé du bao dugc tot quy dao va cAu tric,
san pham mo hinh c6 thé sir dung dé nghién ctru
anh huong cua dia hinh va hoan luu quy mo 16n
t6i cdu tric bdo Mujigae (2015). Xuit phat tir
thuc té trén, bai bao nay s& sit dung méd hinh
WREF véi ban dau hoa xody dong luc dé nghién
ctru cdu bio Mujigae (2015) giai doan bdo gan
bd va d6 bo. Phan tiép theo cia bai bao mo ta sb
liéu va phuong phéap nghién ctru & Muc 2. Muc
3 1a Két qua. Cudi cung phan két luan & Muc 4.

2. So liéu va phwong phap nghién ciru

2.1.86 ligu

Trong nghién ctru ndy, bd s6 lidu chi thi cia
bao (besttrack) cung cap boi cua Co quan Khi
tuong Nhat Ban (JMA) va ctia Trung tam canh
bao bao Hoa ky (JTWC) dugc su dung lam 5O
dau vao cho chuong trinh ban dau hoa xody. S&
liéu besttrack bao gém: khu vuc bao hinh thanh,
vi tri tim bdo (vi do va kinh d6) va cudng do (tbc
do gi6 manh nhét, khi ap muc bién thép nhét
cach nhau 6 gio. S liéu truong ban dau va didu
kién bién phu thudc thoi gian duoc Iy tir san
pham phan tich FNL ctia Trung tim Dy bao Mai
truong Hoa ky (NCEP).

2.2 Phwong phap nghién ciru

a) Phwong phap ban dau héa xody dong luc

Nghién curu nay rng dung phuong phap ban
dau hoa xody dong luc NC2011 cta nhém tac
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gia Nguyén Vin Hiép va Yi-Leng Chen (2011)
[5] dé tao mot truong ban d4u cho m6 hinh WRF
nham thir nghiém du bao cudng d6 con bio Mu-
jigae nam 2015. Pay la phuong phap ban diu
hoa thong qua ky thuat chay 1ap nham tao diéu
kién ban ddu do phan giai cao cho mé hinh sé.
Xoay bdo duoc tao ra ¢ cau tric phi ddi ximg ba
chiéu phi hop dong lyc véi didu kién méi trudng
bao Nguyen va Chen (2011) [7]. Cuong d9, kich
thudc va vi tri bio phi hop véi thuc té. Chuong
trinh ban dau hoa xo0day dong luc NC2011 dugc
xdy dung v6i hai gia thiét dugc st dung: thir nhat
1a trong khoang thoi gian ngan (dudi 1 gio)
XTND di chuyén nhung céu tric cta né thay doi
khong dang ké; thtr hai 1a cdu trac cia XTND
dugc khéng ché boi truong méi truong bio. Trén
co s& d6, so dd NC2011 xdy dung c6 cac dic
diém co ban nhu: St dung dir licu du bao toan
cau lam 14 diéu kién ban dau cho qua trinh khai
tao xody thong qua khoang 60-80 vong lap véi
thoi gian tich phan mdi vong lip 1a 1 gid. Sau
mdi vong lap, xody tir vong lap trude d6 dugc
tach ra va sir dung 1am xody ban dau cho vong
lap tiép trong khi truong méi truong duoc giir

105°E

110°E 115°E 120°E

25°N

20°N

10°N

¥N

o

BAI BAO KHOA HQC

khong dbi [5].

b) Thiét ké thi nghiém

Trong nghién clru nay st dung mo hinh
Nghién ctru va Dy béo thoi tiét WRF (Weather
Research and Forecast) cua Hoa Ky. Day 1a mo
hinh dugc phat trién tir nhitng ddc tinh wu viét
nhat cia md hinh MM5 véi su cong tac cua
nhidu co quan t6 chirc 16n trén thé gisi. Hién
nay, m6 hinh WRF dang dugc sir dung rong rai
trong du bao thoi tiét nghiép vu ciing nhu trong
nghién ctru ¢ nhidu qudc gia trén thé gisi.

Céc lya chon vat Iy cia md hinh twong ty nhu
Nguyen and Chen (2011) [7]. Mién tinh duoc sir
dung dé chay ban dau hoa xody va mé phong bao
g6m 2 ludi 1ong ghép nhau véi do phan giai 1an
luot 1a 18km va 6km. Trong d6, kich thuéc mién
tinh st dung chay ban dau hoa lan luot la
121x121, 205x205 diém ludi. Mién tinh chay mo
phong c6 kich thudc 16n hon, 301x221 va
385x337 diém ludi, dé c6 thé tinh toan dugc anh
hudng cia cac hinh thé thoi tiét khdng ché khu
vuc (Hinh 1). Can cha ¥ rang, trong phuong phap
NC2011, vi tri cac mién tinh tai mdi thoi diém
md phong dugc xéac dinh ty dong theo tam bao.
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Hinh 1. Mién tinh sir dung trong qud trinh chay ban dau héa xody (a) va mé phong (b)

3. Két qua

3.1 Diéu kién hinh thanh va hoat dong bdo
Mujigae

Béo Mujigae hay con goi 1a con bio s6 4 nim
2015 dugc hinh thanh tir mot ving ap thap nhiét
déi trén ving bién phia dong quan dao Phi-lip-
pin. Theo Co quan Khi twong Nhat Ban, vao 18
gio ngay 30/9/2015, cach 160km vé phia dong
hon dao Samar Phi-lip-pin ton tai mot trung tim
ap thap. Sau 12 gio ving thip nay di chuyén theo

huéng tay-tdy bac va manh l1én thanh mot ap
thap nhiét déi. Téi thoi diém 12 gio ngay
01/10/2015, ap thép nhiét d61 manh 1én thanh
bao va duogc dat tén 1a Mujigae. Dén thoi diém
04 gio ngay 02/10/2015, bao Mujigae d6 bo lan
thir nhat vao tinh Aurora ciia Phi-lip-pin, vi tri
tam bao ¢ khoang 16,1 o vi Bic va 121 d6 kinh
d6ng va giam cap thanh mot ap thap nhiét doi.
Sau khi roi khoi quan dao Phi-lip-pin vao khu
vuc bién bong, noi c6 do dut gio yéu va nhiét
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dd bé mat nude bién cao gop ph?m tao diéu kién
cho ap thap manh 1én thanh bdo. Trong 24 gid
tiép theo, bio tiép tuc di chuyén theo hudng tay
tay bac vé phia tdy Quang Dong - Trung Qudc.
Dén thoi diém 00 gid ngay 04/10/2015 khi cach

nam, cuong do cua bao manh 1&n dot ngdt voi
van tbc gi0 cuc dai tai tam Ién toi trén S0m.s-1 va
d6 b lan thir hai vao Tram Giang, Trung Quéc
vao thoi diém 06Z ngay 04/11/2015, sau d6 tan
gia vao khoang 00Z ngay 05/10/2015.

Hong Kong khoang 350km vé phia nam tay
AT AT R

3=

j&ﬁ% '?."-\\gm T ;s‘;’ -

g ~Th s
( \
}/\ —

S A z =

‘‘‘‘‘‘

Hinh 2. Hinh thé synop trong thoi gian bdo Mujigae hoat dong (a) 12Z 03/10, (b) 18Z 03/10, (c)
00Z 04/2015 va (d) 12Z 04/10/2015 (nguon: www.tmd.go.th)

Vé hinh thé synop, tai thoi diém 12UTC ngay
03 thang 10 nam 2015, khu vuc phia Bac Viét
Nam chiu tac dong cua ap cao lanh lyuc dia 1éch
dong co cuong d6 yéu, bio Mujigae nam trén
mot ranh thip di qua Bién Pong va An Do
Duong. Dén thoi diém 12UTC ngay 04 thang 10
nam 2015, khu vuc phia béc ctia bio tiép tuc chiu
tac dong cua ap cao lanh luc dia 1éch dong co
cuong do tang dan cho t6i khi bio Mujigae do
bd vao ban ddo Loi Chau véi cuong d6 kha manh
khi di vao dét lién (Hinh 2).

3.2 Vai tro ciia ban ddu héa xody dpng liuc

K§ thuat ban dau héa xody dugc trinh bay
trong phan 2 duoc két hop véi mo hinh WRF
phién ban 3.7. Trong phan nay trinh bay két qua
mod phong han 24 gio bao Mujigae (2015) véi
thoi diém ban dau lac 06Z ngay 03/10/2015. Day
1a thoi diém 24 gid trude khi bao do bo vao dat
lién khu vuc ban dao Nam Trung Qudc. Hai thi
nghiém dugc thyc hién bao g@)m: ) diéu kién
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ban dau dugc ldy thuan tay tir phan tich toan cau
FNL ctia NCEP (CTRL) va (2) diéu kién ban dau
duoc cap nhat voi so dd ban dau hoa x0ay
NC2011 (Bogus).

Trong gia thiét xay dung so d6 ban dau hoa
xoay dong luc ciia NC2011 cua Nguyén Vin
Hiép va Yi-Leng Chen (2011) [5], mot gia thiét
mac dinh 1a gia tri quan tric vi tri va cuong do
béo c6 chat luong tot. Trén co s& d6 khi mé hinh
khai tao (spin-up), sau mot sd vong lip nhat
dinh, cuong do xoay bao mo hinh s€ tién toi
cuong d6 xoay bao quan tric, cac bién trong mo
hinh ciing dat trang thai twa can bang giira cac
qua trinh quy mo vura trong xody bao voi truong
moi truong quy mod 16n. Do vay, trude khi ap
dung so d6 NC2011, chat lugng cuong do xody
bao quan tric can dwoc xem xét. Hinh 3 cho thay
su sai khac 16n nhat trong sb liéu besttrack doi
v6i khi ap cuc tiéu tai tim bdo Mujigae gitra hai
trung tam JMA va JTWC khoang 5-8 hPa. Sai
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khac 16n nhit tai cac thoi diém bdo dang phat
trién (trudc 06Z ngay 03/10) va khi bdo sat bo
va d6 bo (sau 00Z ngay 4/10/2015) (Hinh 3a).
Sai khac véi gio cuc dai tor sau 00Z ngay
4/10/2015 13 16m. Sai khac 16n nhat vao 06Z ngay
4/10/2015 véi gia tri t61 11 m s-1(Hinh 3b). B9
16n cua sai khac nay 16n hon sai sé trung binh
du bao cuong d¢ han 24h cua nhiéu trung tam
16n trén thé gisi. Pay 1a mot vi du dién hinh vé
chét luong $6 liéu sb lidu quan tric cuong do bao
khi dugc xac dinh chu yéu qua céc cong thirc
thuc nghiém tir cac trudng quan tric vé tinh.
Ngoai mot s6 con bdo c6 sb lidu tham sat may
bay, s6 liéu besttrack udc luong tur s6 liéu vé tinh
hién nay 1a ngudn s liéu chinh st dung trong
danh gia chat luong du béo cudng do bao. Khi st
dung s6 lidu nay dé hiéu chinh m6 hinh va danh
gia chét luong du béo, néu chét lugng s6 licu
kiém chimg khong tét s& dé din t6i mat phuong
hudng trong nghién ctru va du bao cuong do bao.
Mirc d6 chua chéc chin cao trong sb liéu quan
trac cudng do bdo co thé 1a mot trong nhiing
nguyén nhan quan trong lam chit luong du bao
cuong do bao khong ciia cong dong khi tuong
thé gioi khong co nhirng bién chuyén dang ké
trong may chyc nam gan day.
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Trong khudn kho bai bao nay, do s6 liéu quan
trac cuong do bao Mujigae co mirc do chua chéc
chin cao, khi 4p dung phuong phap dau héa
xoay dong luc cia NC2011 cua Nguyén Vin
Hiép va Yi-Leng Chen, chung t6i khong str dung
tidu chi nguyén gbc 1a so sanh sai khac cuong do
dé dung qua trinh khoi tao. Thay vao d6, qua
trinh khdi tao duge dimg khi céu trac may trong
bio, cu thé 1a cu tric truong do phan hdi radar,
¢6 mirc d6 twong tu twong dbi véi cdu truc may
db6i Iuu sau trén anh may vé tinh Himawari 8.

D6 phan hdi vo tuyén cua bao tai thoi diém
ban dau cho hai truong hop trude va sau ban dau
hoa xody (Hinh 3) cho thdy khi khong ban dau
hoa xo4y, phan hdi vo tuyén mé phong (Hinh 3a)
khong phit hop v6i quan tric vé tinh. Sau ban
dau héa xody (Hinh 3b) hinh dang cua bdo kha
twrong dong voi anh may vé tinh (Hinh 3c), dic
biét viing gan tam bio. Ciu triic phi ddi ximg cia
bao thé hién 5 trén s6 liéu vé tinh va mo phong
mo hinh sau khi ban dau hoa xody, voi hai khu
vic may doi luu siu phat trién manh 1 phia nam
va phia dong bic mit bio. Khu vuc nay c6 do
phan hoi twong ddi cao, dat tir 45-50dbz (Hinh
3b), tring voi ving c6 may ddi luu siu trén anh
may v¢ tinh (Hinh 3c).

Khi ap cuc tiéu bao Mujigae (2015)
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Hinh 3. Bién trinh (a) khi dp ciee tiéu (hPa) va (b) toc dé gié cue dai (m.s-1) bdo Mujigae (2015)
tr nguo"n JTWC (mau xanh) va JMA (mau do)
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Hinh 4. B3 phan héi vé tuyén tai thoi diém ban dau 067 ngay 03/10/2015 truong hop (a) khong
ban dau héa xody, (b) ¢é ban dau héa xody va (c) ving doi leu sdu xdc dinh tir kénh thi phé cia
vé tinh Himawari 8 ciing thoi diém

Mit cat doc vi tuyén qua tAm bdo trén Hinh 5
cho théy gi6 cuc dai trén truong phan tich (chua
c¢6 ban dau héa xody) 1a 31m s-1, tvong duong
v6i s6 1iéu JTWC nhung manh hon s6 liéu JMA.
Khi 4p cuc tiéu phan tich chi dat 995 hPa, cao
hon nhiéu so v&i gia tri ciia IMA 1a 985 hPa va
JTWC 14 978 hPa (Hinh 5). Sau khi ban dau hoa
xody truong khi 4p muyc bién cuc tiéu duoc khoi
sau va toc do gi6 cuc dai dugc tang cuong. Khi
mo hinh tai tao dugc ciu trac may phu hgp quan
tric vé tinh (Hinh 4), gia tri ap cuc tiéu dat 972
hPa, gi6 cuc dai dat 36m s-1 (Hinh 5).

Dé tiép tuc phan tich sy khac biét giita truong
ban dau trude va sau khi ban dau hoa xo0ay, mat
cit vi huéng qua tam bio dbi vai truong toc do
gi6 (m s-1) va di thuong nhiét do (K) cho hai
truong hop khong c6 ban dau hoa xody va ¢ ban
dau hoa xody duoc dua ra trén Hinh 5. Két qua
cho thay di thuong nhiét o trong trudng phan
tich dat cuc dai khoang 6-8K tai d0 cao khoang
8km (Hinh 6a). Sau khi ban dau hoa xoay, di
thuong nhiét do dat cuc dai ¢ do cao khoang 10
km va gié tri tang 1én t&i 8-10K. Su tdng 1€n cua
di thuong nhiét do nay phu hop véi cuong do
bao tang 1én gan véi gid tri cuong do quan tric.
Trén thuc té bao cang manh thi ap cuc tiéu tai
tam giam va di thuong nhi¢t d0 muc cao vung

TAP CHI KHI TUQNG THUY VAN

tam bao tang.

Hinh 6 ciing cho thy sau khi ban dau hoa
xody, phan bb cudong do gié ving gan tim bio
cling phu hgp hon. Trong khi ban kinh gié cuc
dai trén truong phan tich téi khoang 100km
(Hinh 6a), ban kinh nay trén trudng ban dau hoa
x0dy khoang 50km (Hinh 6b). Vay d¢ 16n ban
kinh gié cuc dai trong trudng sau khi ban dau
héa xody phu hop vé6i thuc té hon. Ban kinh mat
bao thyc t& udc lugng tir anh may vé tinh (Hinh
4c) trong truong hop nay cling khoang 50km.

Vi truong hop bao Mujigae, khong cé su
khac biét 16n ddi vé6i s6 lidu quan tric quy dao.
Vé chét lugng mo phong quy dao, ca hai truong
hop ¢6 va khong c6 ban dau hoéa xody déu cho
két qua mo phong kha t6t quy dao bio. Mic du
vay, trir thoi diém mo phong 24h ban dau hoa
xoay cho két qua quy dao tot hon trudng hop
khong ban dau héa xoay. Sau khi ban dau hoa
x0dy, sai s6 quy dao cua tit ca cac han mé phong
déu nho hon 50 km. Vi cau triic may phu hop
v6i anh may vé tinh, vi tri moé phong gan nhu
khong sai khac voi quan tric, san phim mo
phong ctia mé hinh c6 thé str dung dé nghién ctru
su bién ddi cu tric ba chiéu ciia bio khi gan bo
va d6 bo.
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SLP (thick, hPa) and 10-m wind speed (thln m/s) SLP (thick, hPa) and 10—m wind speed (thin, m/s)
for mujiga at 2015-10— for mujiga at 2015-10-03-06
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Hinh 5. Mdt cdt vi hwéng qua tdm bdo truong gié mwe 10 m (m.s-1) va khi dp myee mdt bién (hPa)
bdo Mujigae cho trwong hop (a) khéng ¢é ban dau héa xody va (b) c6 ban dau héa xody. Cac
dwong ké ngang ddnh dau gid tri quan trac khi ap cuwc tiéu (gié cwe dai) ciia JTWC va ciia JMA
tai thoi diém 00Z ngay 03/10/2015

a b
mujiga Vertical wind vector (mfsz wind speed (contour, m/s) mujiga Vertical wind vector (m/s), wind speed (contour, m/s)
Tem&)erlu!e anomaly from environmen

(shaded, K) ot 2015-10-03-06 Tem&erture onomaly from environment (shaded, K) ot 2015-10-03-06
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Hinh 6. Mdt cdt vi huéng qua tdm bao truong toc do gié (m s-1) va di thiwong nhiét g (K) bdo
Mujigae cho trieong hop (a) khong c6 ban dau héa xody va (b) ¢é ban dau héa xody

Typhoon Muijigae 06Z 03/10/2015 - 06Z 04/10/2015 3.2. Cau truc bao Mujigae (2015) khi gan bo
1 vadébe
N / / " Bogus A 5 A 5 X ~ A a
22°N o cTRL Trén co s md phong tot quy dao va cau tric
24h-06Z 04-10-2015 _j:n‘;\m A ” 2 A 1y e A r
= may, san pham mo hinh chay vdi ban dau hoa

18h-00Z 04-10-2015

12h 167 05102015 xo0ay duogc su dung dé dua ra cac nhan dinh vé

BN 027 03100015 cAu trac théng dlng cua bao giai doan gén dao
= Sygrozwnat DO VA d6 bo. Hinh 8 biéu dién do phan hdi Vo

tuyén mo phong 6 gid mot. Tai cac thoi diem

1 12Z 03/10/2015, va 18Z 03/201/2015 khi tim
bdo con cach dit lién trén 100km, phan bd do

o | QP. Hodng Sa phan hdi radar ving gan tdm bio kha dbi xing.

Ving xa tdm bio, d6i luu sau chu yéu phat trién

[ [ I 1 1 ! khu vuc trén bién phia nam va dong nam so véi

109°E  110°E  111°E 112°E’ 113°E  114°E  115°E  116°E tém bﬁ_o. Khl béo dé bé, Vﬁng 300k{ntﬂrtém bao

Hinh 7. Quy dao quan trac bao Mujigae (2015) ¢4 tinh phi dbi xtmg manh vé6i ving may ddi luu

cua JA/{A (do), JTWC (den) va mo pho’ng‘vo"i €6 shu tap trung vé phia bic tim bao (phia dét lién)

ban dau hoa xody (tim) va khong ban dau héa ¢4 thé do twong tac hoan luu bio véi dia hinh va
xody (xanh)
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dat lién noi c6 ma sat 1on.

Dé nghién ctru cdu triic cta bao khi gan bo,
cac Hinh 9 va 10 mo ta mat cat thang dimg qua
tam bdo tai cac thoi diém twong tmg véi trén
Hinh 8. Hinh 9 cho thiy ving ban kinh khoang
100km gﬁn tam bao, toc do gi6 muc thép dudi
2km tuong ddi d6i xtng. O trén cao (trén 2km)
gié manh (tc do gidé > 35m s-1) cha yéu tap
trung phia dong cta tdm bao. Vung xa hon cua
tam bao (ban kinh tir 150 t61 400km), gié manh
cling chi yéu tap trung ¢ phia dong cua tdm bdo
(Hinh 9). Ving gi6 manh phia déng nay c6 thé
do cac nguyén nhan chinh nhu: (1) d6i luu khu
vuc nay manh (Hinh 8) giip mang cac phan tir
khi ¢6 dong ning 16n myc thip 1én cao hon, (2)
gi6 gradient tang cuong do tuong tac gitra hoan

Max dBz (shaded) at 12Z030CT2(
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o - _ 5.
QDb. Truong Sa %;)
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Max dBz (shaded) at 00Z040CT2
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GG |
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108E110E112E114E116E118E120E

luu bao vai cao lanh luc dia phia béc con bio va
(3) ctia ma st trén bién nho. Can chu y rang khi
tim bdo md phong bido d6 bd vao 06Z
04/10/2015, phan phia dong cua hoan luu bio
van nam trén bién.

Mit cit thang ding-bic nam (Hinh 10) ciing
thé hién rd phan bd phi d6i xtng cua trudng gid.
Théng thuong phan phia nam ciia con bao do &
trén bién c6 ma sat nho phai co gié manh hon
phia béc ciia con béo, trong trudng hop nay tinh
huéng lai nguoc lai, phia bic tim bio (phan trén
dat 1ién) lai co gi6 manh hon (Hinh 10). Sy bt
thuong nay co thé do gié phan phia bac con bio
tang cuong do gi6 gradient manh khi cao lanh
luc dia phia bac hoat dong.

Max dBz (shaded) at 18Z030CT2(
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Hinh 8. Bé phdan héi vé tuyén mé phong tai (a) 127 03/10/2015, (b) 18Z 03/10/2015, (c) 00Z
04/10/2015 va 06Z 04/10/2015 tir truong hop c¢é ban dau héa
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Hinh 9. Mat cdt thang diing-dong tdy qua tdm bdo doi véi trieong gié (m.s-1) mé phéng cé ban
ddu héa tai (a) 127 03/10/2015, (b) 18Z 03/10/2015, (c) 00Z 04/10/2015 va (d) 06Z 04/10/2015

(a)

Vertical cross section of total wind ot 12203102015 Jertical cross section of to

Y . ‘
1) 4]
m/s ) m/s
35 35
30 30
’:E‘ 25 eEs i 25
= 20 20
= =
-:3:" 15 E‘ 15
10 10
5 5
o 0
1 0 21
lat (deg) = lat (deg) N
(c) _ . '
Vertical cross section of total wind at 00204102015 Vertical cross section of total wind at 06204102015
20— T T 2 ‘ 7 e e "
LN . LW
pey o m/s L/V m/s
2 /)
oL 35 = 35
30 7 30

lat (deg)

30

lat (deg)

Hinh 10. Mdt cdt thang ding-nam bdc qua tdm bdo doi véi triong gié mé phéng ¢é ban dau héa
tai (a) 12Z 03/10/2015, (b) 18Z 03/10/2015, (c) 00Z 04/10/2015 va (d) 06Z 04/10/2015
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4. Két luin

Bai béo di tmg dung so d6 ban dau hoa xoay
dong lyc cua Nguyén Vin Hiép va Yi-Leng
Chen xay dung nam 2011 ¢6 cai tién, két hop voi
WRF (Weather Research Forecasting) dé nghién
ctru anh hudng cia dia hinh va gié mua dong bac
tang cudng boi cao lanh luc dia ti ciu trac bio
Mujigae (2015). Quan triac cudng do bdo cho
thdy c6 su khac biét dang ké (toi 10 m s-1) gitta
s6 liéu tai JTWC va JMA. Su chua chic chin cao
trong quan tric cuong do bao co thé 1a mot trong
nhirng nguyén nhan quan trong dan dén chat
luong du bao cudng do bio trén thé gidi gan nhu
khong c6 cai thién déang ké trong may chuc nam
gin ddy. Do mirc do chua chic chan cao trong sd
liéu quan tric cudng do bao Mujigae, viéc ing
dung chi tiéu nguyén thuy trong so ban dau hoa
x0dy dong luc cua NC2011 khong phu hop. Ly
do 1a kho xac dinh dugc trang thai can bﬁng dong
luc cuia xody bao dya trén sy sai khac gitra cuong
d6 xo4y khoi tao v6i cuong do quan tric néu so
liéu quan chic khong chinh xac. Do vay, khi ap
dung phuong phdp NC2011 trong bai bio nay,
tiéu chi ap dung thay thé dé dimg qua trinh khai
tao 1a khi cdu trac truong d6 phan hoi radar co
mirc d6 twong tu twong dbi véi cau trac may doi

luu sau trén anh may vé tinh Himawari 8.

Sau khi ban dau hoa xoay, trudng khi 4p muc
bién cuc tiéu duge khoi sau va toc do gi6 cuc dai
dugc tang cuong. Mo hinh tai tao dugc cAu truc
may déi luu sau phi hop thyc té, phan bd cuong
d6 gi6 ving gan tdm bao ciing phu hop hon, ban
kinh mét bdo gan vai thuce té hon, sai s6 quy dao
clia tt ca cac han mo phong t6i 24h déu nho hon
50km.

Phan tich san phdm md hinh chay v6i ban dau
hoa xo04y cho thiy cau triic hoan luu bio Mujigae
co tinh phi d6i xtng manh. Khi bdo trén bién,
ving gié manh hon nam & phia dong c6 thé do
cac nguyén nhan chinh nhu: (1) d6i luu khu vuc
nay manh giup mang cac phan tir khi c6 dong
nang 16n myc thap 1én cao hon, (2) gi6 gradient
tang cuong do twong tac gitta hoan luu bao véi
cao lanh lyc dia phia béc con bio va (3) ma sat
trén bién nho. Khi bdo d6 bd, diém khac biét
trong con bdo Mujigae 1a phan trén dét lién phia
béc noi ¢6 anh hudng manh cta ma sat trén dat
lién lai c6 gi6 manh hon phﬁn trén bién noi co
anh huong ma sat yéu. Sy bat thudng nay c6 thé
do gi6 phan phia bic con bio dugc ting cuong
do gi6 gradient manh khu vuc nay khi c6 sy hoat
dong cua cao lanh lyc dia phia béc.

Loi cdm on: Bai bdo nay dwoc thuc hién trong khuon khé thuc hién dw én “Thiét ldp hé théng

quan trac tang cuong va hé théng dw bao, canh bao do phan giai cao han ngcfn, cuc ngcfn dong, mua
lom va ngdp lut do thi cho thanh phé Ha Ngi phuc vu phat trién kinh té, dam bao an sinh xd héi”,
s6 TTTT: 16/FIRST/2a/IGP thuéc Tiéu hop phan 2a, D dn FIRST. Nghién citu nay ciing dwoc ho
tro boi dé tai “Nghién civu vai tro ciia dia hinh va cueong birc dong luc trong co ché hinh thanh mua
lon khu vuce Viet Nam bcing mé hinh sé tri WRF (Weather Research and Forecasting Model)” Ma
56: 105.06- 2016.12 do Quy NAFOSTED tdi tro.
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APPLICATION OF A DYNAMICAL VORTEX INITIALIZATION
SCHEME ON SIMULATION AND STUDY OF STRUCTURE OF TY-
PHOON MUJIGAE (2015) DURING NEAR-SHORE
AND LANDFALL PERIOD
Nguyen Binh Phong'?, Nguyen Tien Manh', Nguyen Xuan Anh!

Pham Le Khuong', Nguyen Duc Nam', Pham Xuan Thanh!, Nguyen Van Hiep!

nstitute of Geophysics (IGP), Vietnam Academy of Science and Technology (VAST)
*Hanoi University of Natural Resources and Environment

Abstract: This study applies the dynamical vortex initialization (DVI) method with the Weather
Research Forecasting (WRF) to investigate the effect of terrain and Northeast Monsoon on struc-
ture of typhoon Mujigae (2015) during the near-shore and landfall period. The results showed that
the DVI significantly improves the quality of initial vortex with the size of eye and cloud structure
agreed well with observation. Analysis of the model output with vortex initialzation shows that the
vortex has a significantly asymmetrical structure. An abnormal feature in the structure of the Muji-
gae typhoon is that wind speeds over land where friction is large are stronger than over sea where
friction is weak. This abnormal feature may be due to the fact that the winds in the northern part of
the storm are strengthened by the strong gradient winds in the northern region of the typhoon when
a continental high pressure center is presented.

Keywords: Dynamical Vortex Initialization (DVI), Typhoon, WRF model.
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DANH GIA ANH HUONG CUA XAM NHAP MAN DEN HA
LUU SONG CA TRONG BOI CANH BIEN POI KHI HAU

Nguyén Thu Hién'

Tém tit: Nghién citu dd iing dung mé hinh thiy luc MIKE 11 két hop cong cu vién tham GIS
trong viéc mo phong tinh toan tinh hinh xam nhdap man khu vuc ha luvu séng Ca vng voi hai kich ban
RCP4.5 va RCP8.5. Két qua hiéu chinh va kiém dinh mé hinh thity lwc chi ra sw twong dong cao vé
pha va bién do dao dong gitta muc nuwoc tinh toan va thuc do voi thoi ky mua cgn nam 2015 va
2016. Két qua hiéu chinh va kiém dinh nong dé man tai tram Bén Thily cho két qua twong doi phi
hop gitta thue do va tinh todn dwa theo cdc chi so danh gia NSE, RSR va PBIAS. Két qua tinh todn
tinh hinh xdm nhap man theo cac kich ban bién doi khi hdu (BPKH) cho Zhdy dién bién man trén
cdc nhanh séng trong twong lai ¢6 xu hudng ngay cang sau hon. Két qua nghién ciru diea ra mét cdi
nhin téng quan vé tinh hinh xam nhdp mén ¢ ha lwu khu viee nghién cieu hé tro cho céng tac quy

hoach, quan Iy d@é dwa ra gidi phdp ieng phd véi tinh hinh xam nhdp man trong twong lai.
T khoa: MIKE 11, Xam nhdp man, Bién doi khi hau.

Ban Bién tdp nhan bai: 28/12/2019  Ngay phan bién xong: 17/01/2020

1. Pit van dé

Bién d6i khi hau (BDKH) 14 su thay di theo
thoi gian cua hinh thai thoi tiét trén toan thé gidi,
qua trinh d6 dién ra trén pham vi toan cau, cac
qudc gia chiu tac dong manh nhat c6 thé ké dén
1a An Do, Viét Nam, Bang La Bét véi cuong do
ngay mot ting va hau qua ngdy cang ning né,
kho luong trude dugce [6]. Mot trong nhitng vung
bi tac dong nang né do BDKH, nudc bién dang
(NBD) la viing ven bién boi ving nay 1a nhimng
dai dat gan bién nhat, hoan toan bj chi phdi boi
nudc mian quanh niam, khong thé cung cip nudc
ngot cho san xuét nong nghiép, chiu tac dong
truc tiép ctia bién nhu song, gio, bdo...[1,5]. Viét
Nam duogc danh gia 1a mot trong nhiing nude dé
bi ton thwong nhit boi anh huong cia BPKH.
Ngéap lut, han han, xdm nhap man la nhiing hinh
thai thién tai anh huong truc tiép t6i cac hoat
dong san Xuét nong nghi¢p, dac biét la cong
ddng cu dan khu vuc duyén hai ven bién. Trong
nhiing ndm gan ddy, bdo 16n, 1 lut, han han, xAm
nhdp man va céc thién tai khac gay ra thiét hai
kinh té hang nim tuong dwong véi 1,5% GDP.

"Trwong Pai hoc Cong nghiép Thiee phiam TP.
H6 Chi Minh
Email: hiennthu@hufi.edu.vn

Ngay dang bai: 25/01/2020

U'dc tinh ¢6 70% sb nguoi dan phai tiép xtc véi
rti ro tir nhiéu tran thién tai. Trong nhitng nim
qua, thoi tiét dién bién c6 nhiéu bién dong phic
tap, mua mua bat ddu mudn va két thuc sém,
lwong mwa mua kiét giam, déng thoi lugng bdc
hoi 16n do thoi tiét kho nhanh. Viéc anh huéng
cua viéc quy hoach va xay dung cac cong trinh
ho chia & thuong ngudn tac dong manh mé dén
dong chay moi truong tai ha du. Viéc kho nhan
biét va phdi hop trong van hanh céc cong trinh
ho6 chira thuong ngudn dan dén anh huong cua
xam man tai cac cua song va cu dan hai bén song
ngdy cang trd nén kho du bao va tiém an nhiéu
rui ro. Ha luu cac song tinh trang khai thac cat &
cac song 1am ha thip muc nudc cac song trong
luc dia, lam cho mén cang c6 co hdi xam nhap
sau hon. Hién nay, cac nghién ctru vé BDKH déu
tap trung vao cac van dé ngap lut do NBD va
chua xét nhiéu dén van dé nhiém min dic biét &
nhing ving cira séng ven bién. Vi vy, mot van
dé dat ra 14 1am sao mo phong, du doan tac dong
cua BDKH t6i tinh hinh xam nhap méan ving ctra
song? Trong nhitng ndm gan day viéc ap dung
cédc mo hinh hoa (1 chiéu, 2 chiéu, 3 chiéu) trong
viéc nghién clru tinh toan man da dugc trién khai
thuc hién ¢ nhiéu nuée trong d6 c6 Viét Nam [3-
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5,13,15,16]. Luu vuc song Ca la mot luu vuc
song 16n & khu vyc Béc Trung Bg. Trong thoi
ky mua kiét, khu vuc ha luu song Ca dac biét 1a
vung ctra song chiu anh hudng cua xam nhap
man vao sau trong song, ranh man xam nhap
vao dén Cho Trang cach ctira bién 32km vé&i do
man trung binh tir 10/00 - 1,50/00. Dién bién
xam nhap man vung ha du khu vyc nghién ctru
phu thudc vao thiy tridu va luu lwong nude ngot
thuong ngudn dé vé: Trén song Ca tai dong
chinh, luu luong kiét xuat hién thang 3 hoac
thang 4 nhung trén song Ngan Phd, Ngan Sau
thudc hé théng song La luu luong kiét thuong
khong xuat hién dong bd v6i dong chinh trén
song Ca. Thiy triéu dem theo nudc bién min
xa4m nhap qua ctra song lam ting ndng do mudi
gy kho khin cho san xut néng nghiép, cong
nghiép. Muc dich cua nghién ctru nay 1a 4p dung
mo hinh thuy Iyc 1 chidu mé phong, danh gia
anh hudng cua tinh hinh xdm nhap man dén ha
lwu séng Ca két hop véi cac kich ban RCP4.5
va RCP8.5 ting voi cac thoi ky nam 2030, 2050
va 2100.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu vé khu vwe nghién ciru

Luu vuc song Ca nam & vi tri tir 18°15°05”
dén 20°10°30” vi do Bac va 103°14°10” dén
105°15°20” kinh d6 Péng. Phia Béc giap luu vuc
song Chu (thugc tinh Thanh Héa). Phia Tay giap
luu vue song Mékong, giap qudc gia Lao. Phia
Tay Nam giap luu vyc song Gianh (thudc tinh
Quang Binh). Phia Pong gidp luu vic song Cam,
bién Pong. Dién tich toan bd luu vuyc la
27.200km?, trong d6 65,2% dién tich thudc lanh
th6 Viét Nam, phan dién tich con lai thudc lanh
thd Lao chiém 34,8% dién tich toan luu vuc.
Song Ca c6 mat do ludi song trung binh la
0,6km/km?, thudc cép mat do song sudi tuong
dbi day cua mién Béc Trung Bo. Mat do séng
sudi thua nhat chi khoang 0,5km/km?. Long séng
thudc loai gia, it bai bdi, kha 6n dinh. C6 44 dong
nhanh ¢6 dién tich trén 20 km? d6 vao dong
chinh. C6 bén nhanh 16n c6 dién tich trén
1000km? 1a Nam M9, song Hiéu, song Gidng,
song La. Cac nhanh nay phan bd kha dong déu
khoang 60km doc song chinh lai c6 mdt nhanh
d6 vao (Hinh 1).

BAN PO MANG LUGI SONG NGOI VA TRAM KHI TUQNG THUY VAN LUU VU'C SONG CA
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Hinh 1. Ban d6 mang luéi tram khi twong thity van leu viee séng Ca [9]
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2.2 Gidi thi¢u vé mé hinh MIKE 11 « Phuong trinh truyén tai - khuéch tan:

Hién nay c6 rat nhidu mo hinh dugc nghién
clru va phat trién dé tinh toan, mé phong xam
nhadp man [3-5,13,16]. Trong nghién ctru nay mo
hinh MIKE 11 (HD, AD) dugc 4p dung dé mo Trong d6 Q la Iuu lugng (m¥/s); A 1a dién tich
phong, tinh toan thuy Iyc trong song, tinh hinh ~ mit cat (m?); q 1a luu lwong nhap luu trén mot
xam nhap man cho ha luu khu vyc nghién ctru.  don vi chiéu dai doc song (m?%s); C 1a hé s6
MIKE 11 1a m6 hinh thuy lyc mot chiéu duge Chezy; a. 1a hé s6 stra chira dong lugng; R 1a ban
Vién thuy luc Pan Mach phat trién cho quan ly  kinh thuy luc (m); C 1a nong do (kg/m?); D 1a hé
va tinh toan doi voi hé thong song phure tap [2].  s6 khuéch tan.

OAC  3QC _ &

ot ox 0x

[ADZ—S j: ~AKC+C,q  (3)

Pé tinh toan dong chay trong kénh, séng, mo Dé danh gia chit luong so sanh két qua hiéu
hinh MIKE 11 st dung h¢ phuong trinh Saint-  chinh mé hinh, nghién ctru da sir dung 03 chi s6
Venant mot chiéu [14]. NSE, RSR va PBIAS d¢ danh gia chat lugng tinh
* Phuong trinh lién tuc: toan va thyc do. Chi s6 NSE (Nash-Sutcliffe ef-
00 oA ficiency) [12], PBIAS (Percent bias) va RSR

—+——= (1)  (RMSE - observations standard deviation ratio)

ox ot . . f
[6, 8, 11], dugc str dung dé so sanh, danh gia chat

* Phuong trinh dong luong: luong duong qua trinh tinh toan va thuc do tu
mo hinh, NSE, PBIAS, RSR dugc tinh toan theo

2 I3
a( Q j (2)  chc cong thitc (3). Tiéu chi dénh gi4 chét luong
aa_Q+ 8—A+ gAZ_h+ i?_ﬁ =0 cho 03 chi s6 duoc thong ké trong bang 1.
t X X

B 2

N 2 N TD TT

sp 1 o X =X )2  piag - 2ol =X X100 o s (2 (XP-x") )
. — - -
Z i:l( XiTD — Xitp ) i1 Xim STDEV,, \/Z(X?D B i)z

i=1

Trong d6 X1p 1a gia tri thuc do; iTD la gia tri sb luong giad tri thuc do.
trung binh thyc do; Xrr 1a gia tri tinh toan; n 1a

Bang 1. Tiéu chi danh gid chat lwong cdc chi s6 [6,7,10-12]

Xép loai NSE RSR PBIAS (%)
Rit tot 0,75<NSE< 1 0<RSR<0,5 PBIAS <+ 10
Tét 0,65 <NSE < 0,75 0,5 <RSR<0,6 +10<PBIAS <+ 15
Pat yéu ciu 0,5 <NSE < 0,65 0,6 <RSR <0,7 + 15 <PBIAS <+ 25
Khong dat NSE<0,5 RSR > 0,7 PBIAS >+ 25
2.3 Thiét lgp mé hinh hé Q = f(H) tir chudi s6 liéu quan tric nhiéu nim

Hé théng mang ludi thuy lyc cua luu vgc  tai 03 tram Yén Thuong, Son Diém va Hoa
song Ca duoc thiét 1ap trong mo hinh MIKE 11 Duyét (Hinh 2). Nghién ctru dé thu thap va sir
v6i 03 bién luu lugng phia trén: Yén Thuong, dung tong sd 148 mat cit dia hinh trén cac song
Son Diém va Hoa Duyét va 01 bién muc nuéc  Ca, Ngan Phd, Lam va Ngan Sau dé thiét 1ap so
phia dudi tai tram Cira Hoi. Dé phuc vu tinh toan ~ dd thuy luc trong m6 hinh MIKE 11 (Hinh 3).
luu luvgng va xac dinh bién dau vao cho mé hinh Nghién ctru da sir dung 03 tram: Nam DPan, Cho
thuy luc, nghién ctru da xay dung biéu dd quan Trang va Linh Cam dé phuc vu cho viéc hiéu
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liéu dugc sir dung hi¢u chinh va kiém dinh mé
hinh thiy lyc va mé hinh truyén tai khuéch tan 1a
thoi ky mua can nam 2015 va 2016.

chinh va kiém dinh mé hinh thuy Iyc. Tram do
man tai Bén Thuy dugc sur dung dé hiéu chinh
va kiém dinh mo hinh truyén tai khuéch tan. S6

Q (m¥s) Quan h¢ Q=f(H) tai tram Yén Thuwong Q (m¥s)
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Hinh 2. Xdy dung biéu d6 quan hé Q = f(H) tai 03 tram Yén Thwong, Son Diém va Hoa Duyét
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Hinh 3. Thiét ké so do thiy e 1 chiéu va mdt cdt trong mé hinh MIKE 11

TAP CHI KHI TUQNG THUY VAN
S thang 01 - 2020




2.4 Kich bdin bién doi khi hiu

Nghién ctru ap dung kich ban BDKH RCP4.5
va RCP8.5 bién dbi cua lugng mua, nhiét do ap
dung ddi vé&i khu vue nghién curu theo kich ban
BDKH nam 2016 cua B¢ tai nguyén va moi
truong [9]. Theo bao cdo kich ban BDKH va
NBD cho Viét Nam duoc B Tai nguyén va Moi
truong cong bd nam 2016 da vé ra buc tranh rd
nhét vé dién bién, xu thé BDKH va nudc bién
trong thé ky 21 & Viét Nam. Bao cao cho thay
dén nam 2030 muc NBD theo kich ban RCP4.5
la 13cm (8cm - 18cm); RCP8.51a 13cm (9cm -
18cm) voi myc NBD trong thoi diém nay la

BAI BAO KHOA HQC

khong c6 su khac biét nhiéu. Nam 2050 muc
NBD trung binh cho toan dai ven bién Viét Nam
theo RCP4.5 1a 22 cm (14cm - 32 cm) va 25¢cm
(theo RCP8.5). Pén cudi thé ky 21 (nam 2100),
su khac biét vé xu thé tang cia muc nudc theo
cac kich ban RCP8.5 1a rat rd rét [9]. Nghién ctru
xay dung cac kich ban mo6 phdng qua trinh xam
nhap min cé xét dén BDKH. Tac gia lya chon
phuong an mo6 phong xam nhap méan trong thoi
ky thang kiét nhat trong nam tir thang 1 dén
thang 4 & mo6 phong qué trinh xAm nhap man co
xét dén BPKH (Bang 2).

Bang 2. Tong hop cdc kich ban mé phong

Kich ban Yéu t6 bién dbi Gid tri
RCP4.5 RCP8.5
Y 0
Kich ban 1 - Naim 2030 Mua 2,9% 0,3%
Muc nudc bién 0,13 0,13
Kich ban 2 - Nim 2050 Mua 11% 10,9%
e b S T Muc nuéc bién 0,22 0,25
Mua 17,6% 5,6%
K' h 2 = a 21 . 3 ’
teh ban 3 - Nam 2100 Muc nudc bién 0,53 0,72

3. Két qua va thao luin

3.1 Hiéu chinh va kiém dinh mé hinh thiiy
luc

Qua trinh hiéu chinh va kiém dinh mé hinh
thay luc st dung chudi s6 liéu thuc do trong thoi
ky mua can tor thang 1-4/2015 va 1-4/2016.
Nghién ctru st dung s6 liéu thuc do tai 03 tram
Nam Pan, Linh Cam va Chg Trang dé so sanh
danh gia v6i két qua tinh toan, mo phong tir mo
hinh. Nghién ctru st dung 03 chi s6 Nash, RSR
va PBIAS dé danh gia két qua qué trinh hiéu
chinh va kiém dinh tir d6 tim ra bo thong s phu
hop cho viéc mé phong, danh gia két qua cua qua
trinh truyén tai khuéch tan, lan truyén man. Két
qua so sanh muc nudc tinh toan va thuc do tai

03 tram trong ca hai qua trinh hiéu chinh va kiém
dinh cho két qua kha tot (hinh 4, hinh 5). Tong
hop két qua danh gia qua trinh hiéu chinh va
kiém dinh dugc thé hién trong bang 3: Chi s6
Nash co6 gia tri dao dong tur 0,78-0,85; chi sb
RSR ¢6 gia tri dao dong tur 0,07-0,46; chi sb
PBIAS c6 gia tri dao dong tir -4,56 dén -1,4
(PBIAS < +10). Két qua danh gia cho thiy mo
hinh ¢6 kha ning mé phong tot qua trinh dién
toan thuy lyc trong séng va bo thong sd ciia mod
hinh ¢6 thé sir dung cho qua trinh mé phong, tinh
toan qua trinh truyén tai khuéch tan cling nhu mo
phong tinh toan xam nhap man theo cac kich ban
BDKH RCP4.5 va RCP8.5 d6i véi cac thoi ky
2030, 2050 va 2100.
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Hinh 4. Két qua hiéu chinh myc nuoc tinh toan va thue do nam 2015 tai cac tram: (a) Nam Pan;
(b) Linh Cam; (c) Cho Trang

Bang 3. Danh gia chdt luwong hiéu chinh va kiém dinh mé hinh

Chi Nam Linh Cho

Quatrinh  Nam tidu Pan Cam Trz‘lrig Panh gia
_A NSE 0,78 0,82 0,8 RAt t6t
g;l‘;‘lll 2015 RSR 0,12 0,32 0,46 Rét t6t
PBIAS  -4,56 3,5 1,8 RAt tét
. NSE 0,85 0,78 0,79 Rét tot
I;flﬁ‘ 2016 RSR 007 039 043 Réttdt
' PBIAS  -4,02 2,9 1,4 RAt tét
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va thue do nam 2016 tai cac tram: (a) Nam Pan;

(b) Linh Cam;, (c) Cho Trang

3.2 Hiéu chinh va kiém dinh mé hinh truyén
tii khuéch tin

Sau khi hiéu chinh va kiém dinh mé hinh thuy
luc, bd thong s6 tim dugc tiép tuc su dung dé mod
phong tinh toan qua trinh truyén tai khuéch tan
trong song. Nghién ctru st dung s6 liéu do min
thoi ky mua can trong hai nam 2015 va 2016 tai
mot tram duy nhat Bén Thuy hién nay van duy tri
qua trinh do man dé phuc vu cho qua trinh hiéu
chinh va kiém dinh mo hinh. Két qua so sanh do
min 16n nhit tinh toan va thuc do tai tram Bén
Thuty d6i v6i ca hai qua trinh hiéu chinh va kiém
dinh duoc thé hién trén hinh 6. Tong hop két qua

so sanh danh gia chét luong hiéu chinh va kiém
dinh m6 hinh truyén tai khuéch tan theo ba chi s6
NSE, RSR va PBIAS dugc tong hop trong bang
4. Can ct theo tiéu chi dénh gia dbi v6i 03 chi sb
nay, két qua danh gia ciia ca hai qua trinh hiéu
chinh va kiém dinh mé hinh truyén tai khuéch
tan 1a rat tot. Vi vay, sau khi hiéu chinh va kiém
dinh mé hinh thity lyc HD, mé hinh truyén tai
khuéch tan AD, nghién ctru c6 thé tng dung bd
thong sd nay dé mo phong cho cic kich ban
BDKH dé dénh gia tinh hinh xdm nhap min cho
khu vyc ha luu song Ca.
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14

Do méan (%0)

Do méin (%o)

Thoi gian

Hinh 6. Két qua hiéu chinh va kiém dinh do man tinh todn va thuc do tai tram Bén T huy vao thoi
ky mua can nam 2015 va 2016

Bdng 4. Danh gid chdt lwong hiéu chinh va kiém dinh mé hinh truyén tai khuéch tin

Quatrinh  Nam  Chitiéu Bén Thuy Danh gia
. NSE 0,78 Rét tht
gllli‘}ll 2015 RSR 0,34 Rét ot
PBIAS -4,02 Rét tot
" NSE 0,76 Rét tot
I;izfll 2016 RSR 0,31 Rét ot
’ PBIAS 2,9 Rét tot

3.3 Két quda mé phéng xam nhip mén theo
kich ban BDKH

Sau khi c6 cac két qua tinh toan mo phong
qua trinh xd&m nhdp man s€ danh gia dugc khu
vuc bi anh huong nang nhat tir d6 dé xudt ra cac
giai phép thich tmg, han ché tic dong ciia BDKH
dén qua trinh xdm nhap man & khu vuc nghién
ctru ha Iuu song Ca.

Kich ban 1: Ranh giéi xam nhap man nam
2030 theo kich ban RCP4.5 cho thay ranh giéi
xam nhap man 10/00 da vao qué nga ba Cho
Trang td1 cac xa Hung Lam, Hung Xuén, Dtc

TAP CHI KHI TUQNG THUY VAN

Yén, Buc Tho; Ranh gidi xam nhap man 40/00
di sau vao xa Hung Lam, Ptrc Quang, day la
ngudng min t6i da ma cay laa c6 thé chiu dung
duoc (Hinh 7a). Theo kich ban RCP8.5 thi ranh
gidi xAm nhap man bat dau chiu anh hudng xam
nhap man 10/00 da vao qua nga ba Chg Trang
to1 cac xa Hung X4, Buc Tho, d0 man nay tuy
khong anh hudng dén san xuit nong nghi¢p
nhung 13 ngudng anh huong dén chéit lugng
nuoc sinh hoat. Ranh gidi xam nhap man 40/00
di sau vao xa Hung Lam, Puc La, day la ngudng
min toi da ma cdy lua co thé chiu dung duoc
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(Hinh 7b). Do d6 nhitng nguoi dan tir cac xa nay
trd ra bién phai co bién phap xur Iy nude trude
khi dua vao str dung cho cudc séng. Vi két qua
md phong nay, chinh quyén cac xa tir Dirc Tho
tré ra bién phai co bién phap tmg phé véi xam
nhdp man, gidm tac dong cua man dén san xuit
néng nghiép dé cu dan khu vire nay c6 thé phat
trién san xuit. Nghién ciru tap trung phan tich
két qua xAm nhap min twong tng gi tri 10/00 va
40/00 vi day 1a hai ngudng anh huéng dén doi
song va kinh té nguoi dan khu vuc nghién ctu.
Nhitng ranh giéi man khac s& cung cap thém
thong tin cho nhimng ngudi quan 1y c¢6 thé hoach
dinh chinh sach phat trién kinh té khu vuc minh
quan ly dé thich tmg v&i tinh hinh méin dang dién
ra: khu vuc nudc lo (@460 man 8 - 200/00) s€
khuyén khich ngudi dan chuyén d6i co cdu kinh
té, tir trong lGa sang phat trién nganh thiy san:
nudi tom, ca nudce lo. ..

Kich ban 2: Tuong tu, két qua tinh toan mo
phong qua trinh xam nhap man ha luu song Ca
tinh dén nam 2050 tng véi kich ban phat thai
trung binh va phat thai cao da dua ra biic tranh
xam nhap man trong vong 35 nam nira dudi tac
dong cua BDKH va NBD. béi voi kich ban
RCP4.5 @6 man dugc thé hién trong hinh 7c. Co
thé nhan thiy ranh gi¢i xdm nhap man 10/00 di
tién vao sau thém 3km so véi nam 2030, tirc 1a
qua nga ba Chg Trang 6km. Man 10/00 da di vao
dén xa Hung X4, Nam Trung, Buc Tho, Linh
Cam, trong khi man 40/00 ciing tién sau vao hon
4km so véi kich ban 2030 (hinh 7d). Nhiing két
qua mo6 phong nay sé giup cho cac cip chinh
quyén tinh Nghé An chi dong trong viéc ting
pho hién trang xAm nhap man. So sanh két qua
mé phong kich ban nam 2030 va 2050, c6 thé
nhan théy ranh gidi xam nhap man cua 2 kich
ban nay khong c6 su khac biét nhiéu. Tuy nhién,
nhin mdt cach téng thé thi trong diéu kién cuc
doan, khu vuc ha luu ven bién song Ca tinh Nghé
An chiu anh hudéng manh cia hi¢n tugng xam
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nhap man.

Kich ban 3: Két qua tinh toan m6 phong xam
nhdp man véi kich ban nam 2100 thé hién trong
hinh 7e va hinh 7f. Két qua nay c6 su khac biét
10 rét vé ranh gidi xam nhap cua cac céip d0 man
khéc nhau trén song. Ngudng man 10/00 da di
siu vao dén 60km so véi ctra bién, vao dén cac
xa: Nam Trung, Xuan Lam, Khanh Son, Truong
Son, Tung Anh. Ranh giéi 40/00 d3 1an vao cac
xa Nam Cuong, Durc Tho. C6 thé nhan thay dudi
tac dong BDKH va NBD, trong vong tam muoi
nam nira, ranh gidi xdm nhap man sé tién vao
sau trong dat lién, diéu nay anh huong khong
nho dén cudc sdng ciia nguoi dan hai bén song.
Min khong chi tac dong truc tiép dén nude sinh
hoat cho ngudi dan, ning sudt lta cua nganh
ndéng nghiép ma con nhiing tac dong gian tiép
lau dai: anh huong chat lwong dat, chét lugng cac
cong trinh ven soéng, gay an mon giam tudi tho
cac vat liéu...

Tir két qua mod phong dong chay va xAm nhap
min cho thay dién bién min trén cac nhanh séng
trong tuong lai c6 xu hudéng ngay cang sau hon.
Nhu vay, ché do thuy luc mua kit trén song Ca
dudi tac dong BDKH va NBD c¢6 anh huong
khong nho dén dién bién xam nhdp man khu vuc
nghién ctru. Trong d6 d6 man 16n nhat ving anh
huong triéu tinh cho céc thoi ky twong lai ¢ thé
1€n t&1 hon 300/00 . Nhin chung trong khu vuc
nghién ctru, dudi anh hudéng cia BDKH c6 9
huyén c6 kha nang bi tac dong manh mé boi xam
nhdp man theo céc thoi ky trong tuong lai chu
yéu 1 cac huyén ven bién nhu thanh phd Vinh
voi 78.34%, thi xa Cua Lo véi 100% dién tich
d4t c6 nguy co bi xAm nhap min tinh d&én thoi
ky 2100 theo sau d6 1a cac huyén Dién Chau véi
25.1%, Nghi Loc 1a 23.2%, (thoi ky 2100).
Trong d6 huyén Hung Nguyén mdc du khong
phai 12 mot trong nhitng huyén ven bién song
van c6 kha ning bi xdm nhap min kha nghiém
trong v6i 39.73% dién tich tinh dén thoi ky 2100.
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| nimicn |,

Hinh 7. Két qud phdn bé ranh giéi xam nhdp mén theo cdc kich ban BPKH nam 2030,

2100 vrng voi hai kich ban RCP4.5 (a, ¢, e) va RCPS8.5 (b, d, f)

2030

2050

2100

2050 va

Bdng 5. Thong ké kha ning xdam nhdp mdn theo hai kich ban RCP4.5 va RCPS.5
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Khoang Kich ban RCP 4.5 cho cac Kich ban RCP 8.5 cho cac
céach tir giai doan giai doan
clira
song 2030 2050 2100 2030 2050 2100
5 23,9 23,9 23,9 23,9 23,9 23,9
10 23,6 23,8 23,8 23,9 23,9 23,9
15 23,5 23,6 23,8 23,9 23,9 23,9
20 23,1 23,5 23,8 23,2 23,5 23,8
25 22,8 23,1 23,5 23,1 232 23,6
30 20,3 22,5 229 21,2 229 22,8
35 18,3 19,4 20,2 19,8 20,4 20,8
40 16,8 17,7 18,3 17,6 18,3 19,8
45 15,8 16,3 16,8 15,4 15,8 18,3
50 12,2 13,7 15,3 15,2 15,4 16,7
55 11,4 12,2 14,7 14,4 14,8 15
60 4,2 5,1 5,3 8 8,1 8,2




4. Két luin

Nghién ctru da trng dung mo hinh toan thuy
luc 1 chiéu MIKE 11 trong viéc md phong, tinh
toan va danh gia tinh hinh anh hudng cua qua
trinh xam nhap vao sau trong song & khu vuc ha
luu song Ca. Két qua hiéu chinh va kiém dinh
mo hinh thiy luc va mé hinh truyén tai khuéch
tan chi ra rang mo hinh c6 kha ning mé phong
tbt qua trinh dién bién dong chay trong song va
qua trinh dién bién lan truyén man dya trén 03
chi tiéu danh gia Nash, RSR va PBIAS. Nghién
ctru da két hop sir dung cong cu ArcGIS trong
viéc xay dung cac ban dd phan bd man cho khu
vuc ha luu song Cé tng vai cac kich ban RCP4.5
va RCP8.5 ting voi 03 thoi ky nam 2030, 2050
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va 2100. Két qua mo phong cho thiy trong diéu
kién cyc doan (dong chay thuong ngudn giam,
nuée bién dang cao) ranh gidi xdm nhap min di
sdu vao trong song va gy anh huong dén san
xuit néng nghiép ciing nhu doi song cua ngudi
dan khu vuc ven bién. Nghién ciru méi chi dimg
lai & viéc mo phdng, tinh toan trén dong chinh
song Ca va 03 nhanh phy luu séng Ngan Phd,
Ngan Sau va song Lam, chua xem xét dén anh
huéng ctia cac cong trinh cdng ngan man trén
mang ludi thuy luc tinh toan. Vi vay, viéc dua
cac cong trinh thuc té vao trong bai toan mo
phong s& nang cao chit luong két qua tinh toan
va md phong cac két qua dbi vé6i cac kich ban
BDKH trong tuong lai.
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ASSESSMENT OF SALINITY INTRUSION EFFECTS ON THE
DOWNSTREAM RIVER IN THE CONTEXT OF CLIMATE CHANGE:
CASE STUDY AT CA RIVER

Nguyen Thu Hien'!
"Ho Chi Minh City University of Food Industry
Abstract: This study has applied the MIKE 11 hydraulic model and GIS remote sensing to sim-
ulate the saline intrusion in the downstream of Ca River in two scenarios RCP4.5 and RCP8.5. The
calibration and validation results show a high similarity in phase and amplitude of fluctuation be-
tween the calculated and observed water levels in the dry season in 2015 and 2016. The results of
calibration and validation of salinity concentration at Ben Thuy station show consistency between
the observation and simulation based on NSE, RSR and PBIAS. Calculation results of salinity in-
trusion under climate change (CC) scenarios show that salinity changes in the future in river
branches tend to be more serious. The research results provide an overview of the salinity intrusion
in the downstream of the study area to support the planning and management and provide solutions
to deal with saline intrusion in the future.
Keywords: MIKE 11, Salinity Intrusion, Climate change.
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PAC PIEM HOAT PONG TRONG NAM
CUA AP THAP ALEUT

Tran Pinh Linh!, Pham Minh Tién', Chu Thi Thu Huwdng'

Tém tat: Thong qua truong do cao dia thé vi va dwong dong trén cdc muc ddang dp chudn
1000hPa, 850hPa, 700hPa va 500hPa xdy dung tir s6 liéu tai phdn tich ERA Interim trong thoi ky
1981-2015, nghién cuu da xdc dinh dwoc dac diém hoat dong trong nam cua ap thcfp Aleut (AL). Két
quda cho thdy, trong thoi gian hoat ddng (tir thang 9 dén thang 5), AL c6 sw thay déi ca vé cuwong dg,
Vi tri va pham vi hoat dgng, trong dé cé cuong do manh nhdt trong céc thang chinh déng. Hon nita,
AL co cwong do manh thi vi tri va pham vi hoat déng dich chuyén va mé réng vé xich dao dong thoi
ldn sang phia tay. Theo chiéu cao, AL suy yéu dan dong thoi c6 vi tri dich dan sang phia tay Két
qua nghién ciru ciing cho thdy, ranh Béng A (EAT) chinh la hé thong dwoc tao ra tie si suy yéu ciia
ALva EAT sdu hon, co vi tri léch tay hon trung binh trong cac thang AL co6 cwong dé manh, nguoc
lai, EAT néng hon, ¢6 vi tri léch dong hon trong cdc thang AL c6 cwong dé yéu. Vé dong gié & trén
cao phia sau EAT, két qua cho thdy né thién nam hon trong cdc thang AL c6 cuong do manh va

thién déng hon trong cdc thang AL c¢é cwong dé yéu.
T khoa: Ap thap Aleut, Dong gié phia sau ranh Péng A, Ranh Péng A.

Ban Bién tap nhan bai: 08/10/2019 Ngay phan bién xong: 25/11/2019 Ngay dang bai: 25/01/2020

1. Pat van dé

AL 1a trung tdm ap thip ton tai gin quan dao
Aleut trén ban d6 khi 4p muyc bién trung binh, n6
la mot trong nhitng trung tdm khi ap chinh tac
dong dén hoan luu khi quyén cua ban cau Bic.
AL chil yéu hoat dong manh trong céac thang
mua déng, trong muia hé n6 dich chuyén vé phia
cuc Bic va hau nhu khong xudt hién [1]. Vi qui
moé thoi gian ¢& ngay, AL co vi tri thay doi,
thudng c6 xu hudng dich chuyén dan sang phia
déng. Trong qua trinh dich chuyén cua chudi
xoay thuan can cyc, cac xody thudn dat cuong
d0 cuc dai trén khu vuc quf?ln dao Aleut [1]. AL
cung v6i ap thip Iceland 1a hai trung tAm ap thap
trong hé théng x04y thuan ngoai nhiét d&i ¢ ban
cau Béc [1-2].

AL lamét ap thép lanh, mot xody thuén front,
dic trung khi quyén trong khu vuc chi phdi cua
ap thap Aleut co su tuong phan lon. O phia tay,
phia bic va phia dong khu vuc trung tam ap thap
1a cac khéi khong khi lanh, con ¢ phia nam la

'Khoa Khi twong Thity van - Dai hoc Tai nguyén
va Moi truong Ha Noi
Email: tdlinh@hunre.edu.vn

khdi khong khi nong hon. Tir phia tiy béc, dong
khong khi lanh tr viing cuc va tir &p cao luc dia
Au A di chuyén t6i giao tranh véi dong khong
khi néong hon ¢ phia nam hinh thanh front lanh.
Trong khi do, tir phia nam, dong khong khi néng
tor 4p cao can nhiét ddi di 1€n, giao tranh véi
khong khi lanh & phia dong va dong béc tao nén
front nong [2].

AL anh huéng 16n dén diéu kién thoi tiét, khi
hau trén khu vuc bién Bo-rinh va ban dao
Alaska. Su tang cuong cua AL trong mua dong
va mua xuan 1am ting binh luu néng va am vao
ban dao Alaska lam gia tang nhiét 6 trén khu
vuc tao nén nam 1976 nong nhat trong lich st &
Alaska trong giai doan trudc nam 2001 [3]. Trén
vung bién Bo-rinh, sy thay ddi vi tri cua AL cb
anh huong 16n hon su thay d6i khi ap ¢ ving
trung tim ciia n6. Khi AL ton tai & phia tay ving
bién nay thi trén khu vuc nong hon, nguoc lai,
khi AL bi phan tach thanh hai trung tdm, mot &
phia tiy gan khu vuc Pong A va mot & phia dong
gﬁn ban dao Alaska thi trén khu vuc lanh di di
thuong [4].

Cuodng do AL c6 su bién dong tir nim nay
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qua nam khac, no bién dong theo cac dao dong
c6 chu ky khac nhau tir 3-7 nam, 8-10 nam va
16-22 nam [5]. Sy thay ddi cudng do AL c6 lién
quan chat ché dén ca dao dong Bic Cuc va hinh
thé Thai Binh Duong - Bic My ddng thoi chiu
anh hudng cua nhiét do0 mat nudc bién trén khu
vuc xich dao Thai Binh Duong va khu vuc nhiét
d6i An D6 Duong [5].

AL c6 anh huong manh dén diéu kién thoi
tiét, khi hau trén mot vung rong lon, tir Alaska,
qua bién Bo-rinh dén ca ving Pong A. O khu
vuc Pong A, dd c6 nghién ctru cho thiy vai tro
ctia AL dén khu vuc, mot chi sd danh gia cuong
do gi6 mua mua dong dugc xac dinh dya trén
gradient khi ap theo phuong vi tuyén giira ap cao
Siberia va AL cho thay phan anh tot dic trung
cua gié mua mua dong trén khu vuc [6].

O Viét Nam, cho dén nay, nghién ctru vé AL
chua nhiéu nhung budc dau cho thy AL c6 anh
huéng nhidu dén thoi tiét, khi hau trong mua dong
& Viét Nam [2,7]. AL anh huong dén thoi gian
hoat dong cua gié mua mua dong & Viét Nam,
pham vi AL trong thang 10 m¢ rong sang phia tay
nhiéu hon trong cic nim gié mua mua dong bt
dau sém va ngugc lai thu hep vé phia dong trong
nim gié mua mua dong bit dau mudn [2].

Mic du dd c6 mot sd nghién ciru vé AL
nhung nhirng hiéu biét vé cau trac, qui luat hoat
dong, su thay dbi theo phuong thing dimg cua
n6 chua day du. Chinh vi vdy, nghién ctru nay s&
tap trung xem xét vé dic diém hoat dong, cAu
tric theo phuwong thang dimg ciia AL va budc
dau dua ra nhan dinh vé vai tro ctia AL dén sy
xam nhap lanh vao Viét Nam.

2. S6 liéu va phwong phap nghién ctru

2.1. S6 liéu

Nghién ctru st dung sé liéu tai phéan tich
ERA-Interim cua Trung tdm khi twong han vira
chau Au ECMWF. Thoi gian khai thac cua sd
lidu 12 35 nam trong giai doan tir 1981 dén 2015
voi yéu td duoc khai thac bao gém: d0 cao dia
thé vi “z”, toc do gid vi hudng “u” va toc do gio
kinh huéng “v” tai cac muc dang ap chuan
1000hPa, 850hPa, 700hPa va 500hPa. Ngudn s6
liéu nay dugc lya chon vdi do phan giai 0,5%0,5
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d6 kinh vi bao tram khu vuc tir 0 dén 80 do vi
Bic, 60 do kinh Pong dén 100 d6 kinh Tay.

2.2. Phwong phap nghién ciru

2.2.1. Phuwong phdp xdc dinh ddc diém hoat
dong cua ap thap Aleut

Dic diém hoat dong trong céc thang ctia AL
ciing nhu sy thay ddi theo phuong thang ding
ciia n6 duge xem xét khi tién hanh phan tich
truong do cao dia thé vi trén cac muc déng ap
chuan 1000hPa, 850hPa, 700hPa va 500hPa.

Céc dic trung duoc xem xét bao gdm cudng
do, vi tri tdm, pham vi hoat dong, do nghiéng
theo phuwong thiang dung. Theo do6, vi tri tim
duogc xac dinh twong dbi 14 tim cta duong dang
dia thé vi khép kin trong cung, pham vi hoat
dong 1a ving chi phdi cia dudong dang tri khép
kin ngoai ciing noi tiép giap véi cac hé thong lan
can con do nghiéng cua truc la truc ndi vi tri tim
& cac muyc ding ap.

Tir két qua thu duogc, nghién ciru dua ra nhan
dinh vé& su thay ddi dic diém hoat dong cua AL
trong ndm, bao gém su thay ddi vé cudng do, vi
tri tam va pham vi hoat dong.

2.2.2. Phuong phdp xdc dinh si thay déi cia
hoan luu trén khu vuc

Su thay ddi hoan luu trén khu vuc duge xéac
dinh khi phan tich truong duong dong tuong ing
trong cac thang. Thong qua truong duong dong,
dic diém hoat dong cua AL cling dugc danh gia
boi hoan luu xoay thuén trén khu vuc. Pac biét,
dic diém cua dong gi6 trén cao khu vuc luc dia
Pong A phia tdy AL duoc phan tich k¥ ludng,
dong gi6 nay chinh 1a nhan té ¢6 vai tro quyét
dinh dén qua trinh xam nhap lanh vao Viét Nam
[8]. )

3. Két qua va thao luan

3.1. Ddc diém ciia dp thip Aleut 6 sdt bé mat

Két qua phan tich cho thiy, tai myc 1000hPa,
AL hoat dong trong giai doan tir thang 9 dén
thang 5 nam sau, trong cac thang chinh hé (thang
6, thang 7, thang 8), ap thip nay khong con phan
tich duoc trén ban d6 trung binh (hinh 1). Thang
9 1a thang bét ddu chu ky phat trién cua AL (hinh
la). Két qua trén hinh 1 cho thiy, trong thang
nay, AL c6 tam & vao khoang 600N, 1650W
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ngay trén vung duyén hai ban dao Alaska duogc
bao quanh boi dudng dang dia thé vi 6 damdtv.
Pham vi ctia AL trong thoi gian nay con kha nho,
khi né chi phéi trong khoang 18 vi d va 60 kinh
d6 quanh ving trung tim. Vung chi phdi nay
dugc bao quanh boi duong ding dia thé vi
8damdtv khép kin.

Sang thang 10 (hinh 1b), AL phat trién manh
1én kha nhiéu so voi trong thang 9. Dia thé vi
ving trung tdm giam xubng, vi tri tim dich
chuyén vé gan xich dao va pham vi mo rong hon
so voi thang trude. Thang 10, tam cua AL dugc
bao quanh boi duong 4damdtv & vao khoang
58°N, 155°W, pham vi chi phéi trong khoang 27
vi d9, 115 kinh d6 dugc bao quanh boi duong
dang tri 10damdtv khép kin.

Tir thang 11, két qua cho thiy AL c6 su thay
ddi manh mé& ca vé vi tri, cuong do va pham vi
hoat dong. Tir thang 11 d&én thang 1 - thang 2, vi
tri cia AL ddng thoi co su dich chuyén vé gan
xich dao va dich sang phia tay hon. Trong thoi
gian nay, cuong d6 AL manh 1én nhanh dong
thoi mé rong pham vi hoat dong vé phia xich dao
va sang phia tiy dén ving Dong A. Cu thé, vé vi
tri va cuong do, trong thang 11 (hinh 1c), AL ¢c6
tam ¢ vao khoang 57°N, 160°W bao quanh bdi
duong dang tri 2damdtv, thang 12, vi tri trung
tam d3 & vao khoang 53°N, 175°W, con dén
thang 1, vi tri tam & vao khoang 500N, 1750W
v6i duong ding tri -2damdtv bao quanh. V&
pham vi chi phdi, AL méi chi phdi dén 400N va
mé rong dén kinh tuyén 130°E trong thang 11,
con trong thang 12 (hinh 1d), pham vi da mé
rong vé phia xich dao dén vi tuyén 330N va sang
phia tdy dén kinh tuyén 130°E, thang 1, AL da
chi phdi dén vi tuyén 30°N, kinh tuyén 135°W.
So voi trong thang 1 (hinh 1e), AL trong thang 2
c6 cuong do giam di nhung khong dang ké con
vé vi tri tim va pham vi hoat dong thi khong thay
d6i nhiéu.

Tir thang 3 dén thang 5, AL budc sang giai
doan suy yéu nhanh vé cuong d6 va thu hep vé
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pham vi hoat dong, dong thoi vi tri tAm ciing rit
dan vé phia cuc va dich dan sang phia dong. That
vay, trén khu vuc gitta Thai Binh Duong (kinh
tuyén 180°E), pham vi cia AL thu hep dén
khoang 400N trong thang 3, khoang 47°N trong
thang 4 va khoang 50°N trong thang 5. Cuong
d6 AL suy yéu nhanh thé hién qua sy gia ting
cua dia thé vi ving trung tim. Trong thang 3,
vung trung tdm AL dugc bao quanh bdi duong
dang tri 4damdtv, dén thang 4 gia tri nay la
6damdtv va thang 5 chi con 9damdtv.

Nhu vay, khi AL c¢6 cuong do manh Ién thi
vi tri tdm dich g'?m vé xich dao va dich sang phia
tay, dong thoi pham vi hoat dong mé rong vé
phia xich dao va 1an sang phia tdy. Nguoc lai,
khi AL suy yéu thi vi tri tAm i vé phia cuc va
sang phia déng, dong thoi thu hep pham vi hoat
dong vé phia dong va vé phia cuc. Diéu nay gan
nhu mau thudn véi mot nhan dinh trudce day,
ré’mg trong cdc nam AL manh thi c¢6 vi tri dich
sang phia dong, lam ap cao Seberia di chuyén
1éch dong hon din dén nhiét do & Viét Nam gia
tang hon; nguoc lai trong nhimg nim AL yéu thi
c6 pham vi mé rdng sang phia tdy lam ap cao
Siberia di chuyén thién nam hon lam gia ting s6
ngay rét dam, rét hai ¢ Viét Nam [7].

Tién hanh phan tich truong dudong dong trén
hinh 1 chiing t6i nhan thay, trong cac thang AL
manh nhat, mé rong pham vi hoat dong sang
phia tdy va vé phia xich dao nhat (cac thang 12,
1,2) thi tdm ap cao Siebria ndm sau trong luc dia
va tu day, khong khi lanh (KKL) xam nhap vao
Viét Nam qua luc dia Trung Qudc. Trong céac
thang 3, thang 4 khi AL yéu va lui sang phia
dong thi trén lyc dia chau A hinh thanh tam phu
ctia 4p cao Siberia ¢ phia dong Trung Qudc, tir
day KKL vao Viét Nam sau khi vong qua bién.
Hon nita, thuc té cho théy, trong cac thang chinh
dong, tan suat xam nhap lanh Xuéng Viét Nam
nhiéu lam nhiét d6 giam manh va gia ting s6
ngay rét dam, rét hai trén khu vuc.
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Str & HGT (1000hPa.SEP.1981-2015: ERA) Str & HGT (
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Hinh 1. Bdc diém trwd’ngad,o” cao dia thé vi (du’d’ng ddang tri) va dieong déng (dong lién nét kem
miii tén) & myee 1000hPa trén khu viee dp thap Aleut va ldn cdn cdc thang trong nam
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3.2. Pic diém ciia dp thip Aleut 6 cdc muwc
trén cao

Két qua phan tich & muc trén cho théy khi AL
manh thi kha nang lam giam nhi¢t d¢ va gia tang
) ngay rét dam, rét hai & mién Bic Viét Nam.
Pé ciing cb nhan dinh nay, nghién ctru tién hanh
xem xét ddc diém hoat dong cua AL va duong
dong ¢ cac muc 850hPa, 700hPa va 500hPa két
qua cho thiy nhan dinh trén hoan toan cé co sd.

That vay, khi xem xét dac diém hoat dong cua
AL 6 muc 850hPa va cac muc 700hPa, 5S00hPa
(hinh 2) ciing cho thay trong cac thang AL c6
cuong do manh c6 tadm 1éch tay va pham vi hoat
dong mo rong sang phia tay dong thoi diéu kién
hoan luu thuén lgi cho sy xam nhap lanh xuéng
Viét Nam. Nguoc lai, trong cac thang AL yéu thi
pham vi hoat dong thu hep vé phia dong, hoan
luu trén cao ¢ xu hudng lam KKL ¢ tang thap
di chuyén léch dong. Két qua phan tich ciing cho
thdy AL suy yéu, vi tri tim léch dan sang phia
tay dong thoi pham vi thu hep nhanh khi 1én cao.

Trong tat ca cac thang AL hoat dong (thang 9
dén thang 5), & myuc 850hPa, mic du khong dua
hinh v& vao trong nghién ctru nay nhung khi tién
hanh phén tich cho thdy AL déu duogc thé hién
13 thong qua ca truong do cao dia thé vi va
truong duong dong. Tét ca cac thang, truong do
cao dia thé vi cho déu co duong dang tri khép
kin bao quanh khu vuc tam con truong duong
dong cho thiy hoan luu xoay thuan hoi tu vao
tam AL. V& vi tri tAm, & muc nay c6 su dich
chuyén sang phia tiy hon so véi & myc 1000hPa.

Muc 700hPa, thong qua truong do cao dia thé
vi, AL chi dugc thé hién tam ap thép rd rang boi
cac duong dang tri khép kin quanh tim trong cac
thang AL c6 cudng d6 manh nhat (thang 12,
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thang 1, thang 2) con céac thang con lai chi con
mét ranh ap thap trén khu viuc Dong A, ranh thap
nay chinh 14 rinh Pong A (East Asia Trough -
EAT). Vi tri EAT trong cac thang ma & cac muc
dudi AL c6 cuong do manh hon cling ¢ phia tay
hon so véi cac thang AL yéu, tvong quan vi tri
nay tuong tu nhu twong quan vi tri tam AL & ca
muc dudi. V& truong duong dong, & muc nay,
dong gi6 trén khu vuc luc dia Pong A phia tay
cia AL hay EAT thién nam hon trong cac thang
12, 1, 2 va thién dong hon trong cac thang con
lai. Piéu nay hoan toan phit hop véi nhan dinh ¢
trén.

O muc 500hPa, trong tat ca cac thang, chi con
phan tich dugc EAT ma khong con phéan tich
dugce AL. Két qua ciing cho thiy EAT sau hon
trong cac thang chinh dong va nong hon trong
cac thang khac. D6i vai truong duong dong, chi
c6 cac thang 12, 1, 2 phan tich dugc tam xoay
thuan con cac thang khac trén khu vuc chi thé
hién hoan luu dang ranh trong déi gi6 tay. Ciing
tuong ty nhu & muc 700hPa, & myc nay, dong
gi6 phia sau EAT thién nam hon trong cac thang
chinh déng, thién dong hon trong cac thang dau
va cudi dong. Dac diém nay duoc thé hién & muc
500hPa 13 rang hon so voi muc 700hPa.

Két qua vé dic diém cua EAT va dong gi6
phia sau EAT & trén 1 phtt hop véi nhimng hiéu
biét trudc diy vé vai tro cia hé thdng trén cao
d6i v6i qua trinh xam nhap lanh vao Viét Nam,
cu thé, khi EAT sau hon va ¢6 vj tri trén luc dia
Pong A thi dong gi6 phia sau EAT thién nam
hon tac dong lam KKL & tang thap di chuyén
qua luc dia vao Viét Nam con khi EAT nong,
dong gi6 phia sau EAT thién dong hon lam KKL
di chuyén léch dong [8, 9].
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Str & HCT (700hPa.SEP.1981-2015: ERA)

Str & HGT (500hPa.SEP.1981-2015: ERA)
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Str & HGT (700hPo.MAR.1981-2015: ERA)
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Str & HGT (500hPa.MAR.1981-2015: ERA)
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(0)
HGT (700hPa.MAY.1981-2015: ERA)
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®

Hinh 2. Twong tw hinh 1 nhung o mwc 700hPa (trdi) va muc 500hPa (phai) trong cdc thang
dp thap Aleut hoat dong

4. Két luan

Qua phén tich dac diém hoat dong cua ap thép
Aleut trong thoi ky 35 nam tir 1981 dén 2015,
nghién clru rat ra mot s6 két luan sau:

1. Ap thap Aleut Ia mét trung tdm khi 4p tam
trung, ban vinh ciru hoat dong trén khu vuc quan
dao Aleut 6n dinh trong cac muia dong va dau hé
ctia ban cau Béc (tir thang 9 dén thang 5).

2. Cudng do cua ap thap Aleut thay doi trong
sudt thoi gian hoat dong. Trong cac thang chinh
dong, ap thap Aleut co6 cudng do manh nhat
trong nam.

3. Vi tri tdm, pham vi hoat dong cta ap thap
Aleut thay ddi theo cudong do cua no. Khi co
cuong d6 manh, ap thap Aleut c6 tAm & gan xich
dao va dich dan sang phia tdy dong thdi mo rong
pham vi hoat dong vé phia xich dao va sang phia

tay hon.

4. Theo chiéu cao, 4p thip Aleut suy yéu dan
ddng thoi co vi tri tim dich dan sang phia tay.
DPén myuc 700hPa, ap thap Aleut thong thudng
chi con 1a mét rénh ap thap, chi khi co cudng do
manh m&i thé hién dudi dang mot ving ap thap.

5. Ranh Pong A 1a hé théng khi ap tao do ap
thap Aleut suy yéu khi 1én cao. Ranh Pong A sau
hon va c6 vi tri 1éch tay hon trung binh trong cac
thang ap thip Aleut c6 cudng d6 manh, nguoc
lai, rinh Dong A néng hon va c6 vi tri 1éch dong
hon trong cac thang ap thip Aleut c6 cudong do
yéu.

6. Dong gio & trén cao phia sau rinh Pong A
thién nam hon trong cac thang ap thip Aleut co
cuong do0 manh va thién dong hon trong cac
thang ap thip Aleut c6 cudng do yéu.
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CHARACTERISTICS OF THE ALEUTIAN LOW
Tran Dinh Linh!, Pham Minh Tien!, Chu Thi Thu Huong'
Faculty of Meteorology and Hydrology,
Hanoi University of Natural Resources and Environment

Abstract: From the geopotential high and stream lines fields on four standard iso-metric pres-
sure levels of 1000hPa, 850hPa, 700hPa and 500hPa built from ERA Interim re-analysis data in the
1981-2015 period, this study has identified characteristics of the Aleutian low (AL). The results
show, from September to May, AL has changed in all of intensity, location and scale of activities. AL
is strongest in the winter months. Moreover, when AL has strong intensity, the location of it's center
move to the equator and encroach to the west and the scale also expand towark the equator and to
the East Asia continent . According to the height, AL gradually weaken and are located to the west.
The results also show that the East Asia Trough (EAT) is the system created from the weakening of
AL. EAT is stronger, deviating more west than average in the months when AL s intensity is strong.
Inconstrast, EAT is weaker and move to eastwark in the months when AL'S intensity is weaker. Re-
garding to the wind at high levels behind the EAT, the results show that it is more southernly in the
months when has strong intensity and more easterly in the months when weak intensity of AL's in-
tensity.

Keywords: Aleutian Low, East Asia Trough, the Wind behind the East Asia Trough.
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XAY DUNG KICH BAN BIEN POI LUQONG MUA TAI
KHU VUC TINH TAY NINH TRONG BOI CANH BIEN
PpOI KHI HAU

Lé Ngoc Tudn'", Nguyén Vin Tin2,
Tran Tuin Hoang?, Pham Thanh Long?, Nguyén Ky Phung?

Tém tat: Bang phan mém SimCLIM, nghién ciru da xdy dung cdc kich ban bién doi liwong muwa
tai tinh Tay Ninh dén nam 2100. Theo thoi gian ciing nhi theo cdc kich ban RCPs (RCP2.6 -
RCP8.5), lwvong mwa nam co xu huong gia tang: 18-20% RCP4.5 va 22-26% RCPS.5 vao nam 2100
so voi giai doan 1986-2005. S6 lidu twong ung voi lwong mwa mua muwa la 16-20% va 21-26%. Theo
khéng gian, lrong muwa (theo ndm va theo miia) phdn bé giam dan tir Tdy sang Pong. Poi véi kich
ban RCP4.5, lwong mwa mua mua nam 2050 dao dong tir 1200-1900 mm, cao nhat o0 Huyén Chau
Thanh, Tan Bién (1800-1900mm), sau la Tp. Tdy Ninh, Go Dau, Trang Bang (1500-1600mm) va thip
nhdt tai Duong Minh Chdu (1200-1300mm). Két qua nghién cuu la co so quan trong phuc vu danh
gid tdc dong, danh gid tinh dé bi ton thwong do s thay doi lwong mira néi riéng va BPKH néi chung

tai dia phuong.

Tir khéa: Bién doi lwong muwa, lwong mwa nam, lwong mwa mua mua, kich ban BDKH.

Ban Bién tap nhan bai: 12/10/2019 Ngay phan bién xong: 26/11/2019 Ngay dang bai: 25/01/2020

1. Pit van dé

Bién d6i khi hau (BDKH) biéu hién boi su
néng 1én toan cau, muc nudc bién dang (NBD)
va gia tang cac hién tugng khi tuong thuy van
cuc doan [1], da va dang tac dong truc tiép dén
doi séng kinh té - x4 hoi (KTXH) va mdi truong
toan cau. Nghién ctru vé BPKH theo d6 rat duoc
quan tim va c6 thé chia thanh ba nhom 16n: (N1)
Ban chét, nguyén nhan, co ché vat Iy cua su
BDKH; (N2) Banh gia tac dong cia BDKH, tinh
DBTT do BPKH va giai phap thich trng; (N3)
Giai phap, chién luge va ké hoach hanh dong
nham giam thiéu BDKH [2]. V& logic, nghién
ctiru BPKH cén duge thuc hién tuan tu, trong do
nhom (N1) can tién hanh dau tién v6i hai nhom
chinh: (i) Xac dinh cac bang chimg, nguyén nhan
gay BDKH trong qua khur va hi¢n tai; (ii) Panh

Truong Dai hoc Khoa hoc Tuw nhién - Pai hoc Quéc

gia Thanh phé H6 Chi Minh

’Phdn vién Khoa hoc Khi twong Thuy van va Bién

déi Khi hau

3S¢ Khoa hoc va Cong nghé thanh phé Ho Chi Minh

Email: Intuan@hcmus.edu.vn

gia BDKH trong tuong lai bao gdm viéc xay
dung cac kich ban BDKH.

Kich ban BDKH la gia dinh c6 co s¢ khoa
hoc va tinh tin cdy vé su tién trién trong twong lai
ctia cac mdi quan hé gitta KTXH, GDP, phat thai
KNK, BDKH va muc NBD [1]. Bén nay, Uy
ban Lién chinh phu vé BDKH (IPCC) d3 thyuc
hién 5 1an xay dung va cap nhat kich ban BbKH
thong qua cac lan bao cdo danh gia BDKH.
Trong d6, su thay d6i co ban ctia IPCC-ARS lién
quan dén cac kich ban phat thai KNK: RCPs
(Representative Concentration Pathways) dugc
sir dung dé du doan khi hau trai dat dén nam
2100, gobm RCP2.6, RCP4.5, RCP6.0 va RCP8.5
tuong tmg v6i ndng dd6 KNK quy doi thanh khi
CO: 1a 490 ppm, 650 ppm, 850 ppm va 1370
ppm [1].

Céc phuong phap ap dung trong xdy dung
kich ban BDKH bao gém 2 phuong phap chinh:
(i) Phuwong phap thong ké; (ii) Phuong phap mo
hinh dong luc. Phuong phap thong ké da phat
trién twong d6i sém, nhu du bio mua gié mua
(Monsoon rainfall) vao cudi thé ky 19, hay bién
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dong cac hinh thé khi ap trong ving nhiét déi [3-
4]. Bén nay, nhiéu mé hinh thyuc nghiém dy bao
mua v6i cac phuong phap khac nhau da duogc
nghién ctru va phat trién [5-9]. Thong ké 13 cong
cu ung dung kha phd bién, c6 thé chia thanh 3
nhom [10]: Théng ké truyén théng; Ha thap quy
mo thdng ké (Chi tiét hoa thong ké) (Statistical
Downscaling - SD); Thong ké trén san pham mo
hinh (Model Output Statistics - MOS). Cac mo
hinh khi hau toan cau (GCM - Global Climate
Model) va khu vuc (RCM - Regional Climate
Model) phat trién tir cudi nhitng nim 1980.
GCM 12 mot mé hinh toan hoc vé tudn hoan téng
quat ctia bau khi quyén trai dat hoic dai duong
dua trén cac cong thirc toan mo ta cac qua trinh
vat Iy - 1a co s& cho nhitng chuong trinh may tinh
phirc tap thuong dugce sir dung dé mo phong bau
khi quyén va cac dai duong trén trai dat [11-13].
Ung dung quan trong nhit cua cac GCM néi
chung 13 dy tinh khi hau twong lai (thé ky 21)
duya trén cac kich ban phat thai khi nha kinh la co
s& dé xay dung cac kich ban BDKH [14].

Tinh Tay Ninh thudc mién Dong Nam B9,
nam trong ving kinh té trong diém phia Nam, 1a
mot trong nhitng dia phuong c6 téc do ting
truong kinh té cao, phat trién cong nghiép ning
dong cua ca nudc. Kich ban BDKH tinh Tay
Ninh [15] dugc xay dung trén co sé kich ban
BDKH va NBD cho Viét Nam (2009) [16] nhin

chung hd trg tich cyc cho cong tac ung phod
BDKH trén dia ban. Tuy nhién, voi nhitng thay
d6i trong thoi gian gan day, can thiét cap nhat s6
liéu khi twong thuy van (KTTV) tai dia phuong
cling nhu k¥ thuat mé phong kich ban BDKH.
Biang phuong phap chi tiét hoa théng ké thong
qua phan mém SimCLIM, nghién ctru nham muc
tiéu xay dung kich ban bién ddi luong mua
(ndm, mua) khu vuc tinh Tay Ninh (theo cac
RCPs) dén nam 2100, thoi ky so sanh 1986-2005
va chudi s6 liéu KTTV cap nhat dén nam 2017,
tao co s& quan trong dé danh gia tac dong, danh
gia tinh DBTT do BPKH, tir d6 dé xuét cac giai
phap tmg pho6 twong thich. SimCLIM 4 hé thong
phin mém dugc phat trién boi Vién Qudc té vé
BPKH toan cau, thudoc Pai hoc Waikato -
Newzealand, tich hop cac két qua dau ra cta 40
GCMs mod phong cac yéu té khi tuong va 24
GCMs mo phong su thay ddi cua NBD, duoc
mg dung thanh cong tai khu vyc mién Trung
[17] va mién Nam Viét Nam [18-20]. Do han ché
ctiia phan mém SimCLIM, kich ban luong mua
cuc tri gdm lwong mua 01 ngay 16n nhat trung
binh, lugng mua 05 ngay 16n nhit trung binh
khong thudc pham vi ctiia nghién ctru nay.

2. Phuong phap nghién ciru

So d6 phuong phap xdy dung kich ban
BDPKH dugc trinh bay ¢ hinh 1.

86 liu Nguoi dimg
SIMCLIM
[
Kich ban phat Luya chon cac éil.;lal igondﬁ?;
thai khi nha kinh bién khi hau glan xay dung
kich ban
Lua chon mé hinh Cac két qua xay dung
khi hdu GCMs kich ban BDKH
Dang text Dang biéu

Hinh 1. So @6 phwong phap xdy dung kich ban BDKH
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Trong nghién ctru nay, phan mén SimClim
phién ban DATAARSREGIONAL - Down-
scaled spatial area for SImCLIM 2013 ARS for
South Vietnam dugc st dung. Tir két qua ctia cac
mo hinh GCMs tich hop san trong phan mém,
thuc hién chi tiét hoa (Statistical Downscaling)
dén khu vuc tinh Tay Ninh v6i d6 phan giai 1km.

Dt li¢u lugng mua ngay tai cac tram quan trac
Ka Tum, Nui Ba, Bén Soi, Tay Ninh, Go Dau Ha,
Cén DPing giai doan 1986-2017, Dong Ban, i
95 giai doan 1989-2017 va hd Dau Tiéng giai
doan 1993-2017 dugc thu thap (tr Bai Khi tuong
Thuy vin khu vuc Nam B6) nham mé ta diéu
kién cu thé cua dia phuong, déng thoi so sanh,

-y

Trong d6 Ry, R, 1a tong lwong mua tram cho
mot giai doan hodc trung binh tong luong mua
tram cho mot giai doan trong khu vuc mé phong
va quan trac. RE mang gia tri 4m chi ra két qua
tinh toan thap hon gia tri quan tric va nguoc lai.
Bén canh d6, mo6 hinh c6 Kkét qua hoan hao khi
MARE = 0. MARE cang 16n, d6 chinh xac cua
mo hinh cang kém.

Vi 40 GCMs tich hop trong SIMCLIM, 11
md hinh dién hinh phu hop véi Viét Nam duoc
lya chon dé tinh toan: ACCESSI1-3 (Uc),
CCSM4 (M¥), CMCC-CMS (Y), CNRM-CM5
(Phap), CSIRO-Mk3-6-0 (Uc), GFDL-CM3

(Rﬁ—Roi)*IOO
R

oi

j; MARE(R)= §Zil|
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danh gia mic do tin cdy cta két qua mo phong.

Muc chénh 1éch lugng mua dugc tinh nhu
sau: P, =P, (1+ AP, /100) v6i Py la lugng mua
thue té; P 1a lugng mua dy bao trong twong lai;
AP, 12 bién d6i ctia lwong mua trong twong lai so
v6i thoi ky co sd (1986-2005).

Céc chi s6 dung dé danh gia két qua mo
phong lwong mua gém: sai sé twong déi RE
(biéu thi xu thé gia tri du bao vuot qua hay thap
hon gia tri thuc do) va sai $6 tuyét dbi trung binh
MARE (biéu thi d6 16n trung binh cta sai sb
nhung khong thé hién hudng léch cta gia tri dy
béo so voi gia tri quan tric) gitta két qua mo
phong va thuc do.

v [(R;=R,;)*100]|
R

' (1)
(M¥), HADCM3 (UK), HadGEM2-AO (UK),
MPI-ESM-LR (btrc), MRI-CGCM3 (Nhat) va
NorESM1-M (Na Uy). Cac md hinh nay thugc
cac trung tdm nghién ctru khi hau 16n trén thé
gi6i dugc Bo Tai nguyén va Moi truong sir dung
lam dau vao cho cac RCMs khi xay dung kich
ban BDKH cho Viét Nam nim 2016. Sai s6 giita
két qua tinh toan theo phuong phép chi tiét hoa
thdng ké t6 hop trung vi ctia 11 mé hinh khi hau
cho giai doan 1986-2005 vdi s6 liéu lugng mua
thuc do tai khu vyc tinh Tay Ninh dugc trinh bay
0 Bang 1.

Bdng 1. Sai s6 twong doi (RE) va tuyét doi (MARE) ctia lwong mua (%) giita két qua mé phong va
thyee do tai khu vuee tinh Tay Ninh giai dogn 1986-2005

- RE (%) MARE (%)
ram Mua kho Miua mua Nam Mua kho Mua muwa Nam
Céan Ding 31.8 -13.5 -5.9 59.1 17.0 14.0
Go Dau Ha 61.0 2.1 6.9 65.1 17.9 14.3
Dau Tiéng 38.7 1.9 8.9 57.8 12.4 183
Tay Ninh 332 -14.7 -6.5 59.6 23.0 18.7
Trung binh 41.2 -7.1 0.9 60.4 17.6 16.3

C6 thé thay sai s6 trong d6i RE khong dang
ké giita két qua mo phong lugng mua nim trung
binh toan tinh so véi sd liéu thuc do (REtinn =
0,9%). Trong do, két qua mo phong cao hon thyuc
do tai tram Go Dau Ha (6,9%) va Dau Tiéng

(8,9%). Xu thé nguoc lai ghi nhan tai tram Can
Ping (-5,9%) va Tay Ninh (-6,5%). Dbi véi
lugng mua mua mua, két qua mé phong thap
hon thuc do (RE«mn = -7,1%, dao dong tir 2%-
15% giita cac tram quan tric), trai nguoc véi
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lwong mwa mua kho (REun = 41,2% - sai s6 kha
cao, dao dong tir 32%-61% gitra cac tram quan
tréc). Nhitng nhan dinh twong tu dugc rut ra khi
xem xét sai sO tuyét d6i MARE: lugng mua nim
v6i MARE i = 16,3% (dao dong tir 14 - 18,7%),
luong mua mua mua véi MARE i = 17,6% (dao
dong tr 12 - 23%) va lugng mua mua kho véi
MARE: i = 60,4%, sai sd cao (dao dong tur 59 -
65%).

Trong nghién ctru nay, phuwong phap chi tiét
hoa thong ké t6 hop trung vi ciia 11 mé hinh khi
hau co thé duoc st dung dé mé phong kich ban
bién ddi lugng mua ndm va lugng mwa muiia mua
khu vuc tinh Tay Ninh véi sai sb chap nhan
duoc.

3. Két qua va thao luin

3.1. Kich ban bién déi lwong mwa nim

Kich ban bién ddi lugng mua tai Tay Ninh
dén nam 2100 duoc trinh bay ¢ Bang 2.

Hinh 2 cho thay thdy lugng mwa nim & Tay
Ninh c6 xu thé ting theo thoi gian (2020-2100)
v6i mire tang cung chiéu véi sy thay doi cac kich
ban KNK (RCP2.6 - RCP8.5). Cu thé nhu sau:

- V& gié tri: Dén giita XXI, mirc ting luong

mua ndm dao dong 5,8 - 21,1% (RCP2.6 -
RCP8.5). S6 liéu twong tmg vao cudi XXI1a 7,3
- 24,7%.

- Xu thé bién ddi giita cac mdc thoi gian: co
2 xu hudng (i) muc ting luong mua dang ké
nhitng nim gan giita thé ky (khoang 7,9%
RCP4.5 - 12,6% RCP8.5) va tiép tuc ting giai
doan nira cudi thé ky XXI (1,5% RCP2.6 - 2,2%
RCPS8.5), (ii) riéng kich ban RCP2.6 c6 muc tang
twong d6i trong dong.

- Chénh I&ch gitra cac kich ban RCP: ¢6 2 xu
huéng (i) chénh léch khong dang ké giita cac KB
& giai doan nira dau XXI (5,6% - 8,5% nam 2020
va 5,6% - 10,9% nam 2030), (ii) chénh 1éch kha
1d nét tir ndm 2050 dén cudi XXI (5,8 - 21,1%
nam 2050 va 7,3 - 23,63% nam 2100). Kich ban
RCP 4.5 va RCP6.5 déu thé hién mirc ting trung
binh KNK (lan luot 1a trung binh thap va trung
binh cao), nén sai khac két qua giira 2 kich ban
nay luén luén nho & tat ca cac giai doan mo
phong. Xu thé twong tu ciing duoc ghi nhan
trong céc kich ban bién doi lugng mua mua mua
tai tinh Tay Ninh dén nam 2100.

Bang 2. Murc do bién doi lwong muwa (%) so voi giai doan 1986 - 2005 tai tinh Tay Ninh

Giai doan Lwong mua RCP2.6 RCP4.5 RCP6.0 RCP8.5
2020 Mua mua 4 6,3 6,7 9
Nam 5,6 7,7 8,0 8,5
2030 Mua mua 4 7,2 8,3 9,7
Nim 5,6 9 9,3 10,9
2050 Mua mua 4,5 9,3 12 15,9
Nam 5,8 15,6 16,0 21,1
2100 Mua mua 7 12,5 19 233
Nam 7,3 18,7 21,0 24,7

C6 thé giai thich hinh thai bién ddi luong mua
theo thoi gian va theo cac kich ban RCP bang sy
bién d6i ndng d6 KNK trong khi quyén, theo d6
la cudng buc buc xa & cac giai doan khac nhau
dén nam 2100. Hinh 3 cho thiy su chuyén bién
mirc d6 bit dau rd nét ké tir thap nién 40 cua thé

TAP CHI KHI TUQNG THUY VAN

ki XXI. Trong d6, cudng biic biic xa c¢6 xu thé
tang lién tuc & kich ban RCP8.5 (1.350 ppm
CO:x-eq); tang dan va on dinh ddi voi kich ban
RCP6.0 (850 ppm CO2-eq) va RCP4.5 (650 ppm
CO:x-eq); ting dén cuc dai va giam dan ¢ kich
ban RCP2.6 (450 ppm CO2-eq).
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% 25 733

20 A

2020 2030 2050 2100 NAM
—+—RCP2.6 —B—RCP4.5 RCP6.0 —#—RCPS.5

Hinh 2. Mirc d bién doi lwong muwra ndam tai tinh Tdy Ninh so véi giai doan 1986-2005

miseory |RCPs

o]

~BSWIm' -

8.5 Wm-—= (RCP 8.5,
1350ppm CO,-e)

- 6.0 Wm2 (RCP 6.0, 850ppm
CO,-e)

- 4.5 Wm2 (RCP 4.5, 650ppm
CO,-e)

o
T
I

Radiative Forcing {W/m?
f=21

wWm-2 (RCP 2.6, 450ppm

1800 1900 2000 2100

Hinh 3. Cac kich ban khi nha kinh su dung trong AR5 [21]

Bang 2 ciing cho thay luong mua mua mua Bang 3 mo ta phan b murc do bién ddi lugng
tai tinh Tay Ninh gia ting theo thdi gian (2020 -  mua tai tinh Tay Ninh dén nam 2100. Két qua
2100) va theo cac kich ban KNK (RCP2.6 - mb phong dugc biéu didn ¢ hinh 4-5 ddi véi
RCP8.5): muc ting dén cudi thé ki XXI dao luwgng mwa niam va hinh 6-7 d6i v6i luong mua
dong 7% - 23,3% (RCP2.6 - RCP8.5) thap hon  mua mua.
muc do gia tang luong mua nam (7,3% - 24,7%).

Bdng 3. Phdn bé mike d¢ bién doi hrong muea tai tinh Tay Ninh so véi giai doan 1986-2005

(a) LUONG MUA NAM
Kichbin  Nim  Mircting  Xu thé phin bé Mikc ting cao nhit Mikc ting thép nhat
2030 8-9,5%  Giam dan hudng Chau Thanh T4n Chau
2050 12 - 15% TN - DB Chéu Thanh, Bén Cau Tan Chéau

RCP4.5

2100 18-20 ~ Olamdanhuéng . bl Chau Thanh DM Chau, Trang Bang,

TB - DN Go Déu, Bén Cau
Giam dan huéng  Chéau Thanh, Bén Cau A
_ 0 ] )
2030 9-12% TN - BB Tring Bang Tan Chau
RCPS.5 2050  17-229  Oidmdanhuéng Tan Chau, Tan Bién Chau Thanh
Bac - Nam
Giam dan huéng  Lyin Go Dau, Bén Cau, Trang
- 0 ] ]
2100 22 -26% TB - DN Tan Bién Bang
(b) LUONG MUA MUA MUA
Kich bdn Nam Miurc ting Xu thé phin bo Mic ting cao nhit Murc ting thép nhét
2050 9-10% Giam tu Tay -Dong Chau Thanh Trang Bang
RCPLS 5100 16-20% . .o Tén Bién, Chau Thanh 0 DA Bén Cau, Trang
Giam dan tr TB - Bang
RCP S5 2050 13 - 16% PN Tan Bién, Chau Thanh Trang Bang
) 2100 21-26% Téan Bién, Tan Chau Trang Bang

TAP CHi KHI TUQNG THUY VAN
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Kich ban RCP4.5 Kich ban RCP8.5

Mite 46 bién dbi laomg mua (%)
nim 2030 theo kich bin RCPE.5
1055E

WEISVE. _ _ 105250

10ISTE

CHU GIAT

TSR T T RSB T T STE

1:50,000 150,000

(a) Nam 2030, RCP4.5 (d) Nam 2030, RCPS.5

04)

CHU GIAI

150,000

(e) Nam 2050, RCP8.5

M 43
o

CHU GIAI

1:50,000 1:50,000

(c) Nam 2100, RCP4.5 (f) Nam 2100, RCPS8.5

Hinh 4. Mirc do bién doi lwong mwa nam tai tinh Tdy Ninh so voi giai doan 1986-2005
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Hinh 5. Phén bé lwong mwa nam tai tinh Tay Ninh theo kich ban RCP4.5
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CHU GIAI

1:50,000

CHU GIAI

1:50,000

(a) Néim 2050 - RCPS.5

(b) Niam 2100 - RCPS.5

Hinh 7. Mirc do bién doi lwong mwa mua mua tinh Tay Ninh theo kich ban RCP8.5

4. Két luin

Bang phan mém SimCLIM, nghién ciru di
xay dung cac kich ban bién db6i luong mua tai
tinh Tay Ninh dén nam 2100. Theo thoi gian
cling nhu theo céac kich ban RCPs (RCP2.6 -
RCP8.5), luong mua nim o Tay Ninh gia ting
18 -20% RCP4.5 va 22 - 26% RCP8.5 vao nam
2100 so v&i giai doan 1986-2005. S6 liéu tuong
ung voi lugng mua mua mua la 16 - 20% va 21
- 26%. Theo khong gian, lugng mua (theo nam
va theo muia) & TAy Ninh phan b6 giam dan theo

hudng Tay - Pong. O kich ban RCP4.5, lugng
mua mua mua nam 2050 dao dong tir 1200-1900
mm, cao nhat & huyén Chau Thanh, Tan Bién
(khoang 1800-1900mm), tiép sau la Tp. Tay
Ninh, Go Déu, Trang Bang (tir 1500-1600mm),
thap nhét tai huyén Dwong Minh Chau (tir 1200-
1300mm). Két qua nghién ctru 1a co s& quan
trong cho cong tac danh gia tac dong, tinh dé bi
ton thuong do su thay d6i lwong mua noi riéng
va BDKH no6i chung tai dia phuong.

Léi cam on: Nghién ciru nay trong khuén khé dé tai NCUD va PTCN cdp tinh do S6 KH&CN
tinh Tdy Ninh la co quan chu quan va viéen KTTV Hai van va Moi truong la co quan chu tri.
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PRECIPITATION SCENARIOS IN TAYNINH PROVINCE IN THE
CONTEXT OF CLIMATE CHANGE
Le Ngoc Tuan!’, Nguyen Van Tin?, Tran Tuan Hoang?,
Pham Thanh Long?, Nguyen Ky Phung?
"University of Science - Vietnam National University Hochiminh City
2Sub-Institute of HydroMeteorology and Climate change
’Department of Science and Technology - Hochiminh City

Abstract: By data collecting and processing method and SimCLIM software, this work aimed at
developing precipitation scenarios in Tay Ninh province corresponding to RCP2.6, RCP4.5, RCP6.0,
and RCP8.5 scenarios. Results showed the annual precipitation would increase over the time and
RCPs: 18 - 20% for RCP4.5 and 22 - 26% for RCP8.5 in 2100 compared to those in the period of
1986-2005. By space, annual and seasonal precipitations in Tay Ninh province would decrease from
the West to the East. For RCP4.5, precipitation of rainy season would be 1200-1900 mm in 2050,
the highest would distribute in Chau Thanh and Tan Bien districts (1800-1900 mm), followed by
Tay Ninh city, Go Dau and Trang Bang districts (1500-1600mm), and the lowest would be at Duong
Minh Chau district (1200-1300mm). These results are an important basis for assessing impacts and
vulnerability due to precipitation variations in particular and climate change in general in Tay Ninh
province.

Keywords: Climate change scenario, annual precipitation, seasonal precipitation.
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NGHIEN CUU XAY DUNG MO HINH TRONG RAU
THICH NGHI VOI HAN HAN TAI VUNG CAT KHO HAN
HOANG MAC, THU NGHIEM VOI CAY HANH TREN PIA
BAN TINH NINH THUAN

Hoang Anh Huy", P4 Binh Duong!

Tém tat: Thién tai va tac déng cia thién tai do bién doi khl' hau dang c6 dién bién phirc tap va
gady thiét hai 16m vé kinh té xa héi, tao nén ganh ning doi véi nén kinh té trong va ngodi nwée, trong
do nhung mé hinh kinh té hién tai ¢é nguy co dé bi phm bay truoc thién tai, gay nén tznh trang dé
bi ton thirong. Do d6, nhiéu mé hinh, chi tiéu kinh té, c6 thé sé khéng con phit hop hay can phdi diéu
chinh dé ung pho dwoc voi cdc logi hinh thién tai, dac biét la cac loai hinh thién tai mang tinh chdt
cwe doan hidng t6i phat trién bén viing. Bai bdo gici thiéu nghién ciru thi diém mé hinh trong rau
thich nghi voi han han tai ving cat kho han hoang mac trén dia ban tinh Ninh Thudn. Két qua cho
thdy mé hinh cho hiéu qua cao ddc biét khi dp dung phwong phép twéi chdy tran truyén thong két
hop véi phirong phép twéi phun miea, nhé giot tiét kiém dem lai hiéu qua kinh té cho ngwoi néng dan

rat cao.

Tir khoa: M6 hinh trong rau, cdy hanh, thich nghi, han héan, hoang mac, Ninh Thudn.

Ban Bién tap nhan bai: 10/12/2019

1. Mé dau

Bién d6i khi hau (BPKH) dang la thach thirc
dbi véi nhan loai va nén kinh té toan cau. BDKH
lam cac thién tai nhu bao, 10 lut, han han, x61 1&
b, xdm nhap madn ngay cang nghiém trong va
din bién phtic tap gay thiét hai nhiéu vé ngudi
va cuia, anh huong ning né dén doi séng kinh té
- xa hoi. Theo IPCC (2007), céac hi¢n tugng cuc
doan ngay cang gia ting vé tan suat va cuong do,
khu vyc chiu anh huong ctia han han thi ngay
cang gia tang [1]. Cac du tinh trung binh thap
nién cho thé ky 21 cho thay su gia ting ctia han
han ¢ nhiu noi trén thé gidi, dac biét 1a ¢ cac
khu vyc can nhiét doi va vi d trung binh [2],
bao gé)m ca tan suat va mic d6 kéo dai. Theo
kich ban BDKH dugc B¢ Tai nguyén va Moi
truong cap nhat nim 2011, néu muyc nude bién
dang 1m, s& c6 khoang 39% dién tich dong bang
song Ciru Long, trén 10% dién tich ving dong
bang séng Hong va Quang Ninh, va trén 2,5%

"Truong Pai hoc Tai nguyén va Moéi truong
Ha Noi
Email: hahuy@hunre.edu.vn

Ngay phan bién xong: 22/11/2019 Ngay dang bai: 25/01/2020

dién tich thudc cac tinh ven bién mién Trung c6
nguy co bi ngap [3]. Piéu nay 1am cho san lugng
lua vy dong xuan cua khu vgc Nam Trung Bo sé
giam 10% vao nam 2020 va giam 8% vao nam
2070, con khu vyc dong bang song Hong sé
giam 1a 12,5% va 16,5 % [4]. Céac nghién cilru
ctia Dang Thi Hoa va Quyén Dinh Ha (2014) [5],
Nguyén Tuin Anh (2012) [6], Komba va
Muchapondwa (2012) [7], Gutu (2014) [8] chi
ra rang viéc thay do6i gidng cay trong phu hop
v6i tinh hinh thoi tiét, diéu kién thé nhudng duoc
coi la phuong thire thich ing hop ly. Nghién ctru
cia Tran (2010) [9] tai nhidu ving dong bang
song Ciru Long cho thiy ngudi dan trong nhitng
loai Itia ndi dé thich Gmg véi tinh hinh ngap lut.
Thay déi co ciu cdy trong ciing dugc ap dung
kha phd bién: thay ddi co cau cay trong theo
huong da dang hoa Gutu (2014) [8], thu nghiém
xen gidng lta ca hodc luan canh cay trong [5,9].
Ngoai ra cong tac thuy loi, tudi ti€u, nguoi dan
chu dong ton bo, nang cap hé thong thuy loi,
khoi thong kénh mwong, rira man dong ruong
nhiam han ché nhirng anh hudng cua cac hinh
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thai thoi tiét cuc doan duoc coi 1a nhiing bién
phéap hitu hiéu [9,10]. Ngoai hai bién phap thay
dbi gidng cay va thay doi k¥ thuat canh tac,
nhiéu ho gia dinh dic biét nhimng gia dinh co6 diéu
kién kinh té kha va vira chuyén sang hoat dong
nudi trong thuty san [5,11,12], hodc chuyén han
sang cac hoat dong phi nong nghi¢p, di lam an xa
& cac dia phuong khac [10,13]. Thay ddi gidng,
thay ddi co cdu nudi trong ciing duogc chi y &
mot sd it ho [5,14]. Viée thay doi k¥ thuat cling
duogc chu trong trong vi¢e thich g véi BDKH
tai nhiéu qudc gia trén thé gidi nhu tai Myanma,
néng dan thich tng bang cach thay doi thoi gian
trdng trot [7,8], nguoi dan Bangladesh thiét 1ap
cac “khu vuon ndi” dé trong rau dé thich ing véi
tinh hinh ngap nudc vao mua mua [15].

Nhitng phan tich trén day cho thy, cac mo
hinh kinh té, xa hoi thich tng véi BDKH tai khu
vuc mién Trung c6 thé thay ring da c6 nhiéu
cong trinh, du 4n, dé tai trién khai xay dung cac
m6 hinh véi nhiéu kiéu loai khac nhau va trén
thuc tién d3 tOn tai nhiéu mo hinh thich ung voi
BDKH. Tuy nhién, thyc té cho thiy viéc xay
dung mé hinh kinh té, xa hoi dé thich tng dugc
v6i céc thién tai cyc doan trong bdi canh bién
d6i khi hau hudéng dén phat trién bén viing con
chua duge dau tu nghién ctru. Do do, viéc tim
nhirng giai phap giam thiéu va tmg pho véi
BDKH, viéc 1ong ghép BPKH vao ké hoach
phat trién kinh té - xa hoi ving, dia phuong dang
1a mot huéng di dung dén va co y nghia. Tai
Ninh Thuén, hanh va t6i 1a 2 loai cdy trong
truyén théng & tinh Ninh Thuan va ciing 1a cay
trong chi luc ctia xd Thanh Hai va Nhon Hai.
Tuy nhién, trude tinh hinh bién d6i khi hau, han
han kéo dai, nhiéu ho gia dinh di khong thé tiép
tuc trong hanh, t6i vi giéng nudc bi nhidm min,
tham chi kho can khong di nudc dam bao viéc
tudi tieu. Ngugc lai, nhitng nam mua bao gay
ngap lut s& khién hanh bi thdi, nhiéu ho gia dinh
mét trang. Do d6, viéc xay dung mé hinh trong
rau (cay hanh) thich nghi véi han han tai ving
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cat kho han hoang mac tai day la rat can thiét va
c6 y nghia quan trong.

2. Xay dung mo hinh

2.1 Gidi thiéu khu viee nghién ciru

Tinh Ninh Thudn dugc biét dén 1a mot ving
¢6 khi hau khéc nghiét va kho han vao bac nhét
ca nude. Bén canh do, dudi ap luc cua gia tang
dan s6, nhu cau phat trién kinh té xa hoi & day da
anh hudng tiéu cuc dén tai nguyén nudc nhu can
kiét ngu@)n nudc mua can, ha thép muc nudc
ngﬁm, suy thoai chét lugng nudc. Ninh Thuan
dang tap trung chuyén dich co ciu kinh té theo
hudng vu tién linh vuc cdng nghiép, dich vu (39-
40%), tiép d6 1a cong nghiép - xay dung (30-
31%) va sau cung la ndng-lam-thuy san
(28-29%). Trong do6, xdy dung va trién khai dé
an mg pho voi bién d6i khi hau gan véi chu
truong tiét kiém nudc trong san xuat, kinh
doanh; chuyén manh dién tich dat laa kém hiéu
qua sang trong cdy c6 hiéu qua (giam 1.700 ha
laa so v6i ndm 2010) va xay dung, trién khai dé
an phuc hoi va trong rimg méi ¢ luu vue cac hd
chira nudc trén dia ban tinh. Ninh Thuén 1a mot
trong nhitng tinh thuoc Nam Trung B chiu anh
huong nghiém trong bdi tdc dong cua thién tai
do bién d6i khi hau gay thiét hai 16n vé kinh té xa
héi lam cho nhitng mo hinh kinh té hién tai ¢co
nguy co dé bi phoi bay trudc thién tai, gy nén
tinh trang dé& bi ton thwong. Nhiéu mé hinh kinh
té khong con phu hop hay can phai diéu chinh
dé tmg phé dugc véi cac loai hinh thién tai, dic
biét 1a cac loai hinh thién tai mang tinh chét cuc
doan huéng tdi phat trién bén viing.

2.2. Lwa chon mé hinh

Khu vyc Nam Trung B noi chung va Ninh
Thuan noéi riéng dang chiu anh huong 16m tir viée
hung chiu hau qua cua cac hién tugng thoi tiét
thién tai cyc doan, viéc xay dung danh gia hi¢u
qua mo hinh kinh té, x hoi bén viing thich nghi
trong bdi canh bién d6i khi hau 1a cuc ki can thiét
v6i cac bude trong so dd thé hién trong hinh 1.
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Hinh 1. Cac bucc phan tich mé hinh

Lua chon mé hinh kinh té, x3 hoi bén viing,
thich nghi v6i cac hién tugng thién tai cyc doan
trong bdi canh Bién d6i khi hau thong qua tong
quan so bo cac tai liéu hién co vé cac mé hinh
g phé bién d6i khi hau & dia ban mién Trung
no6i chung va khu vge Nam Trung B noi riéng,
¢6 thé goi ¥ mot s6 mo hinh hiru ich 1am co so
cho viée ra soat, sang loc va phan tich cac diém
phu hgp cho nghién ctru. Ra soat cac mé hinh
KT, XH hién c6 tai tinh Ninh Thuén. Do vay dé
¢6 thé ap dung mot md hinh cu thé hodc nhém
mo hinh dé trién khai thir nghiém mang tinh hinh
mau can tién hanh cac budc nghién ciru sau:

Budce 1: Lap ké hoach trién khai thuc hién c6
hi¢u qua.

Budc 2: Bao dam quan hé ddi tac hiéu qua.

Budce 3: Xay dung nang luc can b va cac
bén/ddi tac lién quan.

Budc 4: Giam st bdi canh va didu chinh cach
tiép can mo hinh.

Budce 5: Dam bao céc tiéu chi vé kinh té, xa
héi, moi truong, tinh phu hop ciia moé hinh.

Budc 6: Cac phuong an phong ngua rui
ro/tinh hudng khén cap.

Pbi v6i mo hinh tréng rau (cay hanh) thich

nghi véi han han tai ving cat kho han hoang mac
sir dung hé thong tudi phun tiét kiém nude (1ha).
Céc budc phan tich mé hinh bao gom:

Budc 1: Xac dinh quy trinh phan tich.

Budc 2: Phan tich bdi canh thién tai cuc doan.

Budc 3: Phan tich rui ro thién tai cuc doan.

Budc 4: Phan tich bdi canh thé ché va chinh
sach lién quan dén BPKH dja phuong.

Budc 5: Phan tich cac nguyén nhan co ban
ton thuong.

Budc 6: Tong hop, thim dinh va xay dung tai
liéu phan tich.

2.3. Thir nghiém moé hinh

a. Lwa chon moé hinh

Qua két qua diéu tra khao sat thyc dia va két
qua danh gia kha nang thich nghi voi BDKH cua
cac mo hinh hién c¢ trén cac dia phuong cua 14
tinh/thanh & mién Trung. Nghién ctru di lya
chon dugc mod hinh tréng rau trén dat cat kho han
dé hoan thién va tién hanh trién khai xay dung
thtr nghiém tai tinh Ninh Thuan.

b. Lwa chon ho thir nghiém

H¢ dan tham gia thu nghi¢ém m6 hinh dugc
lua chon theo 2 ti€u chi chinh: Tiéu chi vu tién
va tiéu chi kinh té xd hoi. Tiéu chi uu tién gém
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c¢6: nhitng ho c6 tim huyét va sin sang tham gia
thir nghiém cung nhom nghién ctru; ho co6 kinh
nghi¢m tr@)ng rau; ho co uy tin va dugc su tin
nhiém cua cong ddng; chu ho sin sang chia sé
kinh nghiém thyc hién mo hinh véi cac hg khac;
va dia diém thyc hién dé tiép can. Tiéu chi kinh
té xa hoi gém ¢6: ho ¢6 sb lao dong va dién tich
dat dap tmg viéc thyc hién tot mé hinh; diéu kién
kinh t& dap tmg yéu cau vé vén dbi img v6i co
quan chu tri; wu tién cac hd c6 nit gidi tham gia
tich cuc vao hoat dong cia mo hinh; chu hd tich
cuc tham gia vao céac hoat dong cua nhdm nghién
ctru trién khai trén dia ban: thir nghiém mo hinh,
dao tao va tham quan mo6 hinh.

Ti€u chi trudc tién trong lya chon ho tham gia
xdy dung mo hinh dam bao cac diéu kién vé hé
thdng giao théng ndi ving khu vuc xay dung mo
hinh rat thun tién cho viéc di lai va van chuyén
nguyén vat li€u va san phém; diéu kién ty nhién

BQ TAI NGUYEN VA MOI TRUONG
TRUONG DATHQC TAI NGUYEN VA MOI TRUONG HA NQI

NGHIEN CUU XA

Tén md hinh: M6 hinh trong rau mau trén dat cat c6 sir dung hé théng tuéi

phun tiét kiém nudc.
Doi twgng: Cay Rau Hanh

Phuong én: Sir dyng h¢ thong tudi tiét kigm nuwéc dé phyc vy tudi cho 1ha

thir nghiém Cay rau hanh
Dai di¢n chii hj: Chau Vin Ning

Dia diém : Thén Tudn T, xd An Hai , Huyén Ninh Phuéc, Tinh Ninh Thuan
Thai gian: 2 théng (Tir thang 4 dén théing 6 ndm 2019)

Y DUNG MO HINH KINH TE, XA HOI BEN VUNG
THICH NGHI VGI CAC HIEN TUQONG THIEN TAI CUC DPOAN TRONG
BOI CANH BIEN POI KHf HAU KHU VU'C NAM TRUNG BO.

THU NGHIEM CHO TINH NINH THUAN - BDKH.04/16-20

pht hop véi yéu cau cia tirng mé hinh thi diém.
Tiéu chi vu tién gdm nhitng ho c6 tim huyét va
san sang tham gia thir nghiém cting nhom nghién
ctru, ¢ kinh nghiém va uy tin trong rau; va san
sang chia sé kinh nghiém thyc hi¢n mo hinh voi
céc ho khac. Ngoai ra, tiéu chi kinh té xa hoi
cling dugc xem xét dén nhu s lao dong va dién
tich dat dap ung viéc thuc hién tdt mo hinh; diéu
kién kinh té dap mg yéu cau vé vén dbi tmg véi
co quan chu tri; cé su tham gia tich cuc cua nir
gidi vao hoat dong ciia mod hinh; va chu ho phai
tich cuc tham gia vao cac hoat dong cung nhom
nghién ctru trién khai trén dia ban: thir nghiém
mod hinh, dao tao va tham quan md hinh. Trén co
O cac ti€u chi trén, chu hd: Chau Van Nang, dia
chi: Thén Tuin Ta, xd An Hai, Huyén Ninh
Phudce, Tinh Ninh Thuin da duoc lua chon
(Hinh 2).

Hinh 2. Bién mé hinh thi diém

c. Cach thirc trién khai

K& hoach thuc hién duoc xay dung thong qua
trao doi, théng nhit cia nhom nghién véi chu ho,
n6i dung bao gdm céc ky thuat lién quan dén xay
dung hé théng tudi nudc tiét kiém va lam gian
lu6i che ning cho trong rau. Ngoai ra con xay
dung ké hoach chi tiét thuc hién mé hinh. Trén
co sO ké hoach d3 duoc théng nhét, chu ho va
thanh vién nhoém nghién ctru cung xay dung quy
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trinh k¥ thuat thyc hién moé hinh. Quy trinh nay
vira dap tmg yéu cau khoa hoc, vira dép ting diéu
kién thyc té cia ho (lao dong, dit dai, kinh té,
kinh nghiém). Dya vao ké hoach san xuat va quy
trinh k§ thuat da thong nhat, chu h truc tiép diéu
hanh san xuit mé hinh thir nghiém: tir khau thiét
ké va xay dung hé thong tudi nudce tiét kiém va
lam gian ludi, lam dat, xudng gidng, chim soc
va thu hoach. Trong qua trinh san xuét, chu hd
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két hop chit ch& v6i nhém nghién clru trong tat
ca cac hoat dong, dong thoi ghi chép day du cac
thong tin theo nhat ky mé hinh da dugc nhom
nghién ctru xay dung. Trong khi do6, nhom
nghién ctru tham gia va hd trg k¥ thuat hop dong
v6i can by ¢ dia phuong theo ddi va giam sat
hoat dong thir nghi¢m mo hinh cua ho, theo doi
cac diéu kién thoi tiét, khi hau, sdu bénh anh
hudng dén moé hinh ciing nhu tinh hinh gia ca thi
trudng cua cac loai san phdm dau ra. Can bo phu
trach mo hinh ¢ dia phuong c6 trach nhi¢ém bao
cdo dinh ky cho thanh vién ciia nhom nghién
ctru. Viéc theo ddi va phan tich sb liéu, tai lidu
dugc ghi chép trong s6 “Nhat ky mo hinh” do
thanh vién nhom nghién ctru xay dung dé theo
ddi cac chi tiéu gdm thoi gian sinh truong va
phat trién ciia cac cdy ca rét, hanh 14, cu cai va
theo doi sy van hanh cta hé théng tudi nude tiét
kiém.

d. Gidm sat boi canh va diéu chinh cach tiép
can mo hinh

Lam luéng va tao ranh: dat cay ai trudc mat
thang, trudc khi 1én liép 3-5 ngay tién hanh rai
voi néu dit sét cAn tron cat min déu trén mit 1iép.
Lam liép cao 15-20cm, mat liép rong 0,7-0,9m,
khoang cach muong giita hai liép 20-30 cm. Liép
trdng can bang phang, tudi nhe va phi 1 16p rom
trude khi tréng, xit thubc diét mam co béng Ron-
star, Dual. Mot héc ta dit trong hanh can 15-20
tAn phan chudng, 300kg lan, 250-300kg kali,
50kg tro bép. Dé tiét kiém, nguoi ta thuong tron
déu cac loai phan rdi bo vao timg hd. Sau d6 phu
1én mot 16p dat mong roi méi bét dau trong hanh.

Chuén bj gidng: hién nay ¢6 2 giéng hanh phd
bién: gidng hanh gbc tim (hanh sdy) va gdc tring
(hanh hwong). Hanh gbc tim nong dan thich
trong hon vi ning suit cao, it sdu bénh va it d6
gdy 1a hon. Chon ct giéng tot c6 mau tim sam,
day tron, khong moc ré non, khong sau bénh.
Trudc khi trong 16t bo vo bao chop ct, nén xir Iy
thudc ngira bénh thdi ci bang thude: Copperz-
inc, Aliette, Mancozeb hoac Rampart, Kasuran.
Ngam u giéng bang cach cho cu hanh giéng vao
nudce vo sach (nhu vo gao) roi cho vao tai vai
ngim trong nudc 4m trong vong 6 gid sau d6 vt

BAI BAO KHOA HQC

1én dé rao va u trong thung kin (du nhua, bat x0,
chau dé day kin) trong vong 24 dén 48 gio khi
hat nrt nanh thi dem gieo (12 gio kiém tra va
tudi am mot 1an).

Gieo ci: gieo cu xudng ving dat da 1am toi
x6p k¥, hang cach hang 12-15 cm x cdy cach cy
10-15¢m. Mat do 4000-4500 bui/1.000m?, tré)ng
1-2 ¢t/ hbc, néu dit sét cim cu sau 2/3 16p mat,
néu dat cat cim cu vira ngdp mat dat. Sau khi
gieo cu, tudi am cho cu, phu mét 16p tru hodc
mun mong, tudi 4m rdi phu mot 16p rom ra
mong 1én trén, tudi 4m 2 lan mdi ngay, khoang
4 ngay sau khi cay da bat 1én thi boc bo 16p rom
ra va tudi am hang ngay.

Phan bon: hanh cu trong truc tiép nén can
phai cha ¥ cham soc. Khi hanh moc mam phai
kiém tra 16p rom ra, tranh rom ra d¢ giy mam
hanh. Phan bon cho 1.000m? dat trong gom voi
(50 kg-60 kg), phan hitu co (1,5-2 tin, Humix,
Komix 40-50 kg), phan v6 co (SA 25-30 kg;
Supper Lan 10-15 kg; DAP 30 kg; Kali 12 kg;
NPK 27 kg) va thude bao vé thyuc vat (thudc Fu-
radan 2 kg).

Céch bon: gdm bon 16t (toan bo voi + 1an +
phan hitu co (chudng hoai) + 20 kg DAP + 15
kg NPK + 2 kg Furadan), bon thic lan 1 (5-7
NSKT): tudi 5-6 kg S.A, bon thic lan 2 (15-20
NSKT): tudi 6-8 kg SA + 3 kg DAP + 2 kg NPK
+ 3 kg Kali, bon thuc 1an 3 (30 NSKT): toan bo
phan hiru co vi sinh (phan cd, Komix, Humix) +
5 kg NPK + 5 kg DAP + 6-7 kg SA + 4 kg Kali,
bon thic 1an 4 (40 NSKT): 5 kg NPK + 5 kg Kali
+ 8-10 kg SA + 2 kg DAP. Cong thitc bon phan
nay c6 thé thay d6i theo dat dai, thoi tiét va mau
xanh ctia hanh. Néu hanh xau nén tudi thém SA
hoidc DAP dé 14, ré cu phat trién. Trong 10 ngay
dau hanh duoc chim soc bing cach tudi 1-2
lan/ngay, 11 ngay tro di 2 ngay/lan. Lugng nudc
tudi phai ting déu 6n dinh.

Cham soc: tudi nude day du 2 1an/ngay cho
ciy hanh dé cay sinh truong nhanh, cho ning
suét cao. Str dung phuong phap tudi phun mua,
nho giot tiét kiém nude, tudi chay tran truyén
thong Thoi gian tudi budi sang tir 7-8h, thoi gian
tu6i budi chiéu tir 3-4h ,thoi gian twdi c6 thé thay

TAP CHi KHI TUQNG THUY VAN

S6 thang 01 - 2020



BAI BAO KHOA HQC

doi phu thudc vao diéu kién thoi tiét. Ngué)n
nude su dung phuc vu cho viéce tudi ti€u la nude
ngam duoc 1ay tir cac giéng khoan c6 do siu tir
9-13m. Nu6c duoc khai thac tir giéng khoan
bom truc tiép vao hé théng muong climg dé tudi
tran hay hé thong dng PVC dé tudi phun mua,
phun mua, nho giot hodac bom vao bé chira nudc,
sau d6 st dung bom 4ap luc dé tién hanh bom
nuée dén hé thdng kénh din nude va hé thong
tudi phun mua. Nudc tudi tiéu duoc dan qua hé
thong dng PVC 60, hé thong 6ng dan nude duoc
két ndi voi nhau bang cac dau ndi T60 va cac
ong nbi 60. Ngudn ning luong sir dung dé cip
cho may bom hoat dong dugc 1ay tir ngudn ning
luwong mat troi.

3. Két qua va thao luan

Két qua nghién ctru tir viéc ba lan thir nghiém
mo hinh duogc tong hop trong Bang 1. Thir
nghiém 1an thtr nhat trén dién tich 2000m? sir
dung phuong phéap tudi tran truyén thong mdi
ngay tudi véi sang (07h00-08h00) va chiéu
(15h00-16h00), lrgng nude 6,5-7,0 m*/ngay cho
thiy cdy hanh sinh truong va phat trién tdt,
khong c6 hién tuong ndm mdc trén than cay
hanh va dat ning suét 2,2-2,3 tan/1000m>2. Thir
nghiém lan hai trén dién tich 2000m? dung
phuong phap tudi phun mua, nho giot tiét kiém
mdi ngay tudi véi sang 07h00-08h00 va chiéu
(15h00-16h00), lwong nudc can thiét 1a 5,5-6,0

m*/ngdy. Két qua thir nghiém cho thay cdy hanh
sinh truong va phat trién tbt, tuy nhién lai xuat
hién hién tuong nam than cay, nam moc than cay
va 14 hanh khong con giit dwoc phan hanh. Ning
suat dat thip hon véi 1,8-2,0 tan/1000m?. Thir
nghiém lan ba trén dién tich 2000m? bang
phuong phap tudi phun mua cho 10 ngay dau
sinh truong, 20 ngay sau su dung phuong phap
tudi tran truyén thong voi 10 ngay dau Luong
nudce can 5,5-6,0m*/ngay va 20 ngay sau can 6,5-
7,0m*/ngay. Két qua cho thy, cdy hanh sinh
trudng va phat trién tot, khong con xuat hién
hién tuong nim than cay, 14 hanh con gitr duoc
phén hanh va ning suat dat 2,4-2,5 tan/1000m>.
Trén co so két qua dat dugc tir ba lan thir nghiém
md hinh nhu trén, nghién ctru da trién khai nhan
rong trén dién tich con lai vdi 4000m? str dung
phuong phap tudi phun mua cho khoang 10 ngay
dau sinh truéng va sir dung phuwong phap tudi
tran truyén thong cho 20 ngay sau, trong do trong
10 ngay dau luong nudc can thiét 1a 5,5-6,0
m’/ngay va trong 20 ngay sau tudi 6,5-7,0
m®/ngay. Két qua dat dugc tir viée thir nghiém
trén thyc té voi cung mirc ddu tu ban dau trén
cung mot dién tich cho thay khi ap dung phuong
phap tudi chiy tran truyén théng két hop vai
phuong phép tudi phun mua, nho giot tiét kiém
thi dat hi¢u qua kinh té cao hon.

Bdng 1. Bang tong hop két qud thir nghiém mé hinh trong rau véi cdy hanh

<. Tu6i tran truyén
Yeéu to xet

Tudi phun mua, nhd

Két hop tudi tran voi

théng giot phun mua, nho giot
Luong nuéc (m? 195-210 165-180 185-200
San luong (tan) 2,223 1,8-2,0 2,425

Mau san pham dep,

. . gilt  dugc phan
Chat lugng va

. ) nhung than hanh cé
hinh thirc

nhiéu hién tuong

cong khong thang

Méau san phim kém
do ¢o hién tuong ndm
than, phin hanh kém.
Than hanh thing déu

Mau san pham dep
phin hanh déu, than

thang méap déu
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4. Két luin

Két qua nghién ctru thi diém mo hinh trong
rau thich nghi v&i han han tai viung cat kho han
hoang mac cho thay hiéu qua cao dac biét khi ap
dung phuong phap tuoi chéy tran truyén théng
két hop voi phuong phap tudi phun mua, nho
giot tiét kiém cho thay nhu trén thi viéc trién khai
nhan rong mo hinh dem lai hi¢u qua kinh té cho
nguoi noéng dan rat cao: tiét kiém dugc chi phi,
nhan cong trong qué trinh san xuat, san pham thu
hoach dat san lugng cao khong con hién tugng
dap nat, gdy than. Tuy nhién bén canh nhiing
hiéu qua dat duoc con mot van d& can ban t6i 1a
ngudn von dau tu ban dau cho ngudi néng dan
dé trang bi hé théng nang luong mat troi, hé
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thdng tudi phun mua, nho giot tiét kiém. Két qua
tir viéc trién khai thi diém moé hinh trong rau (cay
hanh) thich nghi v6i han han tai ving cat kho han
hoang mac tai tinh Ninh Thuan gitip mang lai
nhiéu loi ich cho ngudi dan trong viée thich nghi
v6i tinh hinh BDKH nhu st dung nude hop ly
va tiét kiém, co su chu dong vé& ngudn nudc ting
thém thu nhap cho ngudi dan, dam bao sinh ké
cho nguoi dan trong diéu kién BDKH, tim ra
dugc mo hinh t6i wu dé thich nghi v6i BDKH
phu hop véi didu kién thuc té & dia phuong, dic
biét 1a nang cao nhan thirc cho cong dong vé
thich nghi voi BDKH (han han) va nhan rong mo
hinh.

Loi cam on: Loi cam on: Nhom nghién ciru xin chdan thanh cam on sy hé tro cua dé tai khoa hoc
“Nghién ciru xdy dung mé hinh kinh té, xi héi bén viing, thich nghi véi cac hién twong thién tai cuc
doan trong béi canh bién doi khi hdu khu viee Nam Trung B9, thir nghiém cho tinh Ninh Thudn”, ma
s6: BPKH.04/16-20 trong viéc thuc hién va cong bé nghién ciru nay.
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DEVELOPING A MODEL OF GROWING VEGETABLES ADAPTED
TO DROUGHTS IN THE DESERT SANDY AREAS, A CASE STUDY ON
BUNCHING EVERGREEN WHITE ONIONS IN NINH THUAN
PROVINCE

Hoang Anh Huy!, Do Binh Duong!
"Hanoi University of Natural Resources and Environment, No. 41 A Phu Dien, Bac Tu Liem,
Hanoi 100000, Vietnam

Abstract: Natural disasters and their impacts due to climate change are complicated and cause
great socio-economic losses, placing a heavy burden on domestic and foreign economies, in which
the current economic models are at risk of being exposed to natural disasters, causing vulnerabil-
ity. Therefore, many economic models and indicators may no longer be suitable or need to be ad-
Justed to cope with different types of natural disasters. The paper introduces a pilot study of a
drought-adaptive vegetable growing model in desert sandy areas with bunching evergreen white
onions in Ninh Thuan province. The results show that the model gives high efficiency, especially
when the traditional overflow method is combined with the economical sprinkler and drip irrigation
methods that bring high economic benefits to the farmers.

Keywords: Model of growing vegetables, Bunching evergreen white onions, Adaption, Desert
sandy areas, Ninh Thuan.
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NGHIEN CU'U UNG DUNG SO LIEU MUA VE TINH MO
PHONG LU KHU VUC TRUNG LUU SONG MA

Nguyén Tien Kién'

Tém tit: Hién nay, cac hé thdng dw bao lii trén thé gioi da tich hop nhiéu ngu&n dir liéu mua la
san pham ra da, vé tinh dé bé sung va két hop véi mua thiee do dwoc phdt trién phé biéntai cdc co
quan khi twong thity vin ¢ cdc nude tién tién nhw My, Nhdt, T rung Quéc, Han Quéc...Bdo cdo ndy
sé trinh bay két qua tinh todn dong chay lii trén dong chinh séng Ma diea trén nghién ciru iing dung
mé hinh thiyy van IFAS cia Vién nghién ciru cong chinh Nhdt PWRI. Nguon di liéu dau vao mé hinh
la miea thue do va san pham muea vé tinh GSMaP_NRT. Két qua tinh todn cho thdy véi mang ledi
tram thua thot, viéc mo phong dong chay lii cho cdc vi tri khu vuc trung va thuong luu song Ma la
khéng tot véi ca hai nguon sé liéu muea thwe do va muwa vé tinh. Khi so sanh cdc két qua tinh todn,
mét s6 truong hop viéc sw dung mua vé tinh cho két qua kha quan hon khi sw dung mwa thuc do,
ddy la tién dé can nhdc viéc dp dung s6 liéu muwea vé tinh trong tinh todn dong chay lii cho nhitng viing

khong co hoac it tram do nhuw khu vyc trung va thuong luu song Ma.
Tw khoa: GSMaP_NRT, Luu vuc song Ma, M6 phong dong chay lii, Mo hinh IFAS.

Ban Bién tép nhan bai: 08/12/2019 Ngay phan bién xong: 12/1/2020 Ngay dang bai: 25/01/2020

1. Pit vin dé

Thyc trang mang ludi tram thua thét dang 1a
van dé khé khan va thach thirc trong viéc tinh
toan mo phong dong chay va dy bao lii trén luu
vuc. Nhiéu nghién ctru cia cac nha khoa hoc trén
thé gidi [1-2,5] tich hop cac ngudn sd liéu mua
thuc do va v¢ tinh vao mo hinh thuy van thuy luc
tinh toan dong chay cho cac luu vuc song khong
6 hodc thiéu tram do mat dit va ching minh dé
la giai phap tinh hi¢u qua tinh toan mo phdong
dong chay trén luu vuc song. Trén thuc té, mot
s6 co quan khi twong thily van cling da tich hop
nhiéu nguén dit liéu vién tham nhu mua vé tinh,
mua dy bao sd tri, dit liéu cao d6 sb, tham
phu...va $6 lidu thuc do vao trong cac md hinh
thity van, thay lyctrong hé thong du bao 1iL.

S6éng Ma 1a song 16n lién qudc gia vai tong
dién tich toan luu vuc la 28400km?, trong d6
phan dién tich luu vuc thudc Viét Nam la
17600km? chiém 62% tong dién tich, tai Lao la
10800 km2 chiém 38% dién tich luu vuc.Hién
nay, thuc trang mang ludi tram khi tugng thuy
van trén luu vuc thua thét, dac biét khu vuc

Trung tam D béo khi twong thuy vin quoc gia
Email: kien.wrs@gmail.com

trung va thuong luu vuc. Trén luu vuc va ving
lan cén c6 12 tram khi hau quan tric cac yéu to
nhu nhiét d, d6 am, bdc hoi, nang, gi6, mua va
cac dac trung khi tugng khac. Ngoai ra con co
51 tram do mua dugc dat & cac tram thuy van,
buu dién, thi tran. Hau hét cac tram c6 sd lidu dai
nhu Thanh Hoa tir 1899 - 1948, 1955- nay hoac
HOi Xuan 1923 - 1944, 1960 - nay, Bai Thugng
1921 - 1946, 1955 - 1990 v.v... téi nay, trén luu
vuc con 6 tram khi tugng, 42 tram do mua. Vung
thuong ngudn séng Ma co 2 tram khi tuong:
Tuan Gido, tram Song Ma. Con cac tram Son La,
Co Noi, Yén Chau, Moc Chau nam ¢ khu vuc
lan can [4].

Trén lanh tho Lao khong co tai liéu khi tuong
hodc do mua nao dugc thu thap. Phan 1anh thd
Thanh Hoa, Nghé An c6 mang ludi tram khi
tugng, do mua kha day, chu yéu 1a do mua. Bai
bao nay trinh bay két qua ing dung mé hinh thuy
vian IFAS tich hop san pham dit liéu mua vé tinh
GSMaP_NRT, sé liéu mua thuyc do md phong
dong chay 1l trong thoi gian tir nam 2000 - 2009
(thoi gian hé théng song Ma chwra chiu qua nhidu
tac dong cua hd chira trén luu vuc) nham danh
gia nhitng nghién curu tinh toan du bao 14 dua
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trén dir liéu mua vé tinh vé sau. Luu vuc song
Ma duoc lua chon dé nghién ctru vi day 1a luu
vuc c6 dia hinh da dang, trai tir mién ndi cao
xudng dong bang. Vi thuc trang mang luéi do
dac khi twong thuy van khi vung ha luu c6 mang
ludi do mua kha day, vung thugng luu it tram
do, tham chi khong c6 tram do tai khu vuc dét
nude Lao (chiém 38%) 1a nhitng kho khin trong
viéc tinh toan dong chay trén h¢ thong song néi
chung va dy bao Il n6i riéng.

Chinh vi vay, nghién ctru xay dung mo hinh
thity vin c6 sir dung ngudn mua thue do va mua
vé tinh dé mé phong dong chay 1 s& danh gia
hi¢u qua trng dung mua v¢ tinh GSMAP cho luu
vuc séng Mi s& c6 nhiéu y nghia thuc tidn phuc
vu bai toan tinh toan thuy van va du bao 1 vé
sau.

2. Phuong phap nghién ciru

2.1 Mo hinh thiiy van IFAS

IFAS (Integrated Flood Analysys System)
duogc goi 1a Hé thong phén tich Ii tong hop do
Vién nghién ctru cong chinh Nhat Ban PWRI
(Public Works Research Institute) [3,7]. IFAS
cung cip giao dién cho diu vao khong chi gdm
dit liéu mua & cac tram do mat dit ma con dua
dir liéu mua v¢ tinh, va cac chirc nang GIS dé tao
mang ludi kénh song va udc tinh cac tham s cua
cong cu phan tich ché d6 dong chay (mé hinh
thity van thong s6 phan bd PWRI) va giao dién
dé hién thi két qua dau ra. Puoc phat trién tir
nam 2007, qua cac hoat dong nghién cuu dugc
trién khai boi Trung tam quéc té vé quan 1y tham
hoa va rui ro vé nuéec (ICHARM) dudi su bao
tro cia UNESCO, hé théng IFAS di duoc
chuyén giao, dao tao mién cho cac nuéc dang
phat trién & Chau A, trong d6 c6 Viét Nam vao
nam 2011.

Nghién ctru tng dung IFAS trong tinh toan
thity van tai Viét Nam dién hinh c6 thé ké dén 1a
dé tai khoa hoc cip B6 nam 2013 “Nghién ciru
ung dung s6 liéu vé tinh, mua dy béo sd tri két
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hop s6 liéu bé mat trong du bao 14 h¢ théng song
Hong - Thai Binh” cta TS. Ping Ngoc Tinh [6].
Dya trén nghién ctru ndy va su hd tro trong
khuon khé nghién ctru ctia “Chuong trinh Chu
trinh nuéc Chau A”, TS. Pang Ngoc Tinh da
nghién ctru xay dung hé thong dy béo 1ii cho luu
vuc song Thai Binh véi su tich hop cia mo hinh
thuy van IFAS, mo hinh thuy luc MIKE 11 véi
dit liéu mua dau vao tir cac tram do, mua vé tinh
GSMaP_NRT, mua dy bao tir cac mo hinh s tri
ECMWF, GFS, HRM va h¢ thong dy bao van
duogc su dung trong nghié¢p vu. Hién nay, mat sb
co quan du bao khu vuc nhu Bic Trung B9, Viét
Bic dd ung dung mo hinh IFAS dé xay dung
nhitng phuong 4an dy béo 1 cho cac hé thong
song trong nhiém vu dugc giao.

Mot s6 uu diém chinh cua IFAS d6 1a kha tich
hop nhidu ngudn dit liéu mua wéc luong tir anh
may vé tinh, radar, s6 liéu thuc do 1am dau vao;
phan tich, tinh toan dong chay trén luu vuc song
dua trén mo6 hinh thuy van thong sb phan bd; tu
thiét 1ap mo hinh tinh toan dong chay trén co s&
sb lidu tir hé théng thong tin dia 1y toan cu
(GIS), dit liéu vién tham gdm dia hinh, tham phu,
loai dét...; co kha nang hién thi tryc quan Kkét qua
& dang do thi, bang biéu va biéu do.

S6 liéu mua vé tinh va mua thuc do bé mit
dugc nhap vao nhu sb lidu dang 6 ludi (grid).
Pudng phan thity duoc tao ra tir s6 liéu mé hinh
sb do cao (DEM). M6 hinh tinh toan dugc tao
thanh bang thiét 1ap cac thong sb trén co sd sb
lidu st dung dat hodc 16p phu, diéu kién dia chat
va chit dat [6].

Mo hinh thuy vin trong IFAS (goi tit mo
hinh IFAS) thuéc mé hinh c6 thong sé phan bd
bao gébm ba mé hinh bd phan 1a mé hinh nudc
mat, mo hinh nudc ngém va md hinh nudc trong
song voi cdu trac caa hé théng mé hinh thuy vin
bao gém 3 mo hinh bd phan duogc téng hop ¢
bang 1 va minh hoa ¢ hinh 1.
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Cau tric cua IFAS

3.Cmorhp,

1mm.u -n'ngd-apiﬁ S0H-505
45 phin gisl Khang gian: 0.25°, thad dogn: 3h, thad gian trd &5 84 lidu sau: 10K
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~
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Danh gia cac théng s6 (Cail dit sén cac théng s6 miu
GLOCL

#0r dung dat ; {USGS), Global MapFSCGM)
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h\._ = diia chat: CGWM _/.J
Phén tich déng chay
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Hinh 1. Cdau truc chinh cua IFAS
Bdng 1. Cdu triic ciia hé thong mé hinh thity van

M0 hinh

Chtic ning

Mo hinh nudc mat

Mb hinh nuéc ngam
M0 hinh trong song

Tham xuéng téng ngﬁm; Dong chay mat; Lugng trit mat; Béc hoi tir
murc nuéc ngam; Xuat ra dong trung gian nhanh chéng.

Xuit ra dong nude ngdm
Chay trong long song

2.2 Dir liéu ddu vao mé hinh

Dt liéu mua GSMaP (Global Satellite Map-
ping of Precipitation) 1a dit li¢u mua udc luong
tor v¢ tinh c6 do phan giai cao dugc Co quan
Khoa hoc va Cong ngh¢ Nhat Ban (JST) va Co
quan Kham pha Vi try Nhat Ban (JAXA) cung

cap. Dy an dit liéu mua GSMaP duoc bét dau tir
nam 2002, st dung cac dir li¢u thuc do tir da cam
bién dé tir d6 xac dinh cudng d6 mua. Ba san
pham uéc luong mua GSMaP chinh thuong
duoc sir dung rong rii duge tong hop o bang 2.

Bang 2. Céc san pham wéc heong mira GSMaP

Loai san pham Tén Do phan giai Do tré Thoi gian cép nhat
Tiéu chuan GSMaP_ MKV 3 ngay | ic
Gén thoi gian thuc GSMaP_NRT 0,1°x 0,1° 3-4 gid g0
Thoi gian thuc GSMaP_NOW 0 gio 0,5 gio

San pham GSMAP NRT (Near Real Time),
san phAm mua gan voi thoi gian thyc véi thuat
toan van dua trén thuat toan chuin cia GSMAP
nhung duoc gian hod bt & mot sd qua trinh
nham giup cho viéc thuc hién dugc kha thi va
thoi gian tré gan voi thoi gian thuc. Va ngudn dir
liéu mua GSMaP NRT dugc dé xuét st dung
trong nghién ctru ndy. Mot s6 wu diém cua san
phém mua vé tinh dugc lua chon la dr liéu
GSMaP NRT dugc JAXA cung cip kha day du,
6n dinh trong nhiéu nam, do tré vé dit liéu truyén

vé 14 3-4 gid nén c6 thé dam bao dugc yéu cu
nghién ctru va c6 kha ning tich hop kip thoi dé
tinh toan dong chay trong céc hé théng dy bao liL.

San phaim GSMaP_NOW vdéi vu diém 14 san
phém duoc cap nhat thoi gian thuc, tuy nhién san
pham nay can hé théng may tinh cdu hinh cao
chuyén dung dé thu nhan tir vé tinh khi tuong
Himawari.

San pham GSMaP_MVK duoc JAXA luu trit
v6i chudi s6 lidu lich sir kha dai, ddy du, thuat
toan xu 1y hoan chinh, dugc cap nhéat cac phién
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ban phi hop v6i ngudn thu tir cac vé tinh moi.
Tuy nhién, do d6 tré cia GSMaP_MVK thuong
tir 3-4 ngay nén ngudn sd liéu nay duoc st dung
trong cac nghién ctru danh gid, phan tich, thuong
khong str dung trong cac hé thong nghiép vu dy
bao.

b) S6 liéu thuc do

- S6 liéu muatir 25 tram do trong va lan can
luu vuc ¢6 chudi sd liéu lich sit tir ndm 2000 dén
nay. Do diéu kién do dac tai cac tram, sb liéu
mua thuc do thu thap duoc 1a lugng mua 6 gio.
Béng 2 tong hop cac tram do mua mat dat co s6
liéu duoc str dung la dau vao mé hinh thuy van.

- S6 lidu myc nuéc va dudng quan hé H-Q

trung binh nhidu nim téng hop tir 2005 dén 2012
cho cac vi tri thudc khu vuc trung luu cua luu
vuc 1a Cam Thuy trén dong chinh song Ma va
Bai Thuong trén song Chu, song nhanh chinh
thudc hé thdng song M3, duoc st dung xay dung
co s6 dit liéu dau vao cho md hinh IFAS.

- Lua chon 4 dot lii dé hiéu chinh tir ndm
2000 dén 2008 (bang 3) va kiém dinh 2 tran li
cudi nam 2008 va 2009. Céc tran 1i duoc chon
xuét hién tap trung trong 3 thang 1d chinh vy tir
thang 8 dén thang 10 nham dam bao su twong
ddng vé thoi gian va dong chay co ban trong
song.
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Hinh 2. Mang luoi tram khi twong thuy van chinh luu vuc song Ma

Bdng 3. Pdc trung 4 tran lii trén séng Ma tai Cam Thiy va séng Chu tai Bai Thirong

Tram Song Thoi gian trén 1 Pinh li Thoi gian xuét hién Bién d6 la
(m¥/s) (m>/s)
27/8 -22/9/2000 4000 19h 12/9/2000 3346
Cém Thiy Mi 14/9 - 15/10/2005 4410 7h 28/9/2005 3756
25/9 -21/10/2007 7698 19h 5/10/2007 7358
23/9 - 19/10/2008 4100 23h 27/9/2008 2300
27/8 -22/9/2000 2390 19h 11/9/2000 2142
Béi Thuong Chu 14/9 - 15/10/2005 2480 19h 14/9/2005 2151
i 25/9 -21/10/2007 3950 7h 5/10/2007 3784
23/9 - 19/10/2008 704 13h 1/10/2008 558

¢) So sanh hai nguon so lieu muwa dwoc tich
hop trong mo hinh
Hai nguon s6 li€u mua thyc do va vé tinh co

TAP CHI KHI TUQNG THUY VAN

su khac biét 16n theo phan b theo khong gian,
thoi gian, gia tri lugng mua. Hinh 3 minh hoa su
phan bd tong lwong mua va sé ngay mua cho 3
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tran mua gay 1 10n trong thang 8 dén thang 10  mua thuc do tuy nhién s6 ngay mwa GSMaP cao
nam 2000, 2005 va 2007. C6 thé thiy tong luong  hon han so véi s6 ngay mua thuce do.
mua GSMaP ¢6 xu thé thién thap so véi lugng
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Hinh 3. Phdn b6 quan hé tong heong muwa va sé ngay mua trong 3 trdn lii I6n
nam 2000, 2005 va 2007

Su khac biét gitra hai nguén sb liéu mua vé
phan bé theo khong gian dugc minh hoa & hinh
4 voi viee mo phong su phan bd cua hai ngudn
s6 liéu mua dugc hién thi khi tich hop trong mo
hinh IFAS. Lua chon cung mét thoi diém xuét
hién lugng mua 16n, co6 thé théy su khac biét vé
vi tri xut hién tAm mua va lwong mua.

Qua su phan bd mua duge minh hoa & hinh 4,
trén Iuu vye song Ma, mat do tram do tap trung
khu vuc ha luu kha day, do do, hinh anh tam
mua thuc do xuét hién rat ro rét. Boi véi khu vue
trung luu va thuong luu, mat do tram do thua
thot, dac biét khu vuc thudc Lao, phan bd mua
dugc xac dinh theo phuong phép ndi suy (trong
nghién ctru nay st dung phuong phap Kriging),
do do, murc do tin cdy phan bd mua cho cac khu
vue nay con han ché. Trong khi d6, phan bé mua
GSMaP xac dinh dugc cac tam mua khu vuc
thuong luu, day 14 vu diém cia ngudn mua vé

tinh khi bao phu duoc khong gian 16n, nhat 1a
khu vuc khong c6 tram do mat dat.

Hai nguén sb lieu mua thuc do va vé tinh
duogc tich hop trong m6 hinh IFAS c6 su khac
biét 16n theo phan bd theo khong gian, thoi
gian,gia tri lugng mua trong cung thoi diém.
Hinh 4 minh hoa truc quan su khac biét vé vi tri
xudt hién tim mua va luong mua trong cing mot
thoi diém gitta hai ngudn sé liéu trong 3 dot 1a
nam 2000, 2007 va 2009. C6 thé thay lugng mua
GSMaP c6 xu hudng thién thap so véi luong
mua thyc do vung ha luu luu vuc song Ma, khu
vuc ¢6 mat do tram do tuong ddi nhiéu.

DPdi véi phan bd mua thue do trén luu vue,
tac gia st dung phuong phap Kriging, do vay
lugng mua tai khu vyuc trung luu song Ma thude
Lao la khong ¢ tram do s€ c6 do tin cdy khong
cao do thuat toan ndi suy cho khu vuc nay kém.

TAP CHi KHI TUQNG THUY VAN
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Hinh 4. Sw khac biét véphdn bé muea luu vie song Ma voi 6 liéu muwea thue do va mura
GSMaP_NRT duoc tich hop trong mo hinh IFAS

2.3 Phwong phap danh gia
Trong nghién ctru sir dung tiéu chuan danh
gia chat lugng mo phong ctia mé hinh 1a NASH-
Sutcliffe:
2
NasH = 1- 2 Q= Q).
> (Qu-Qu) (1

Trong d6 Qu 1a luu lugng 11 tinh toan (m?/s);

Qobs 12 Turu lwong 1i thue do (m3/s); Qobs 13 Iuu
luong 1d thyc do trung binh (m?/s).

Hinh 5 minh hoa nhiing sb lidu cao do sb
(DEM 30x30), ban d6 phan chia luu vuc séng
Ma dugc tich hgp trong mo hinh thuy van IFAS.
Phéan bd mua trén luu vuc véi nguén s6 liéu thuc
do tir tram mit dét va dir 1iéu mua GSMaP_NRT
tich hgp trong mo hinh IFAS.

Ban d6 cao d6 DEM

Bén d6 phan chia tiéu luu vuc trong mé hinh

Hinh 5. Ban do phdn bé cao dé va phén chia luu viee trong mé hinh IFAS

TAP CHI KHI TUQNG THUY VAN
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3. Két qua nghién ciru

Tang nudc mat

BAI BAO KHOA HQC

thong s6 mé hinh IFAS véi bd thong sb tdi wu
Dua trén sd liéu mua thuc do, hiéu chinh  dugc t6ng hop ¢ bang 4.

Bdng 4. B théng s6 hiéu chinh cho mé hinh IFAS

STT SKF HFMXD HFMND HFOD SNF FALFX FIFD
1 0.00055 0.1 0.01 0.005 0.7 0.8 0
2 0.000025 0.05 0.01 0.005 2.0 0.6 0
3 0.000015 0.05 0.01 0.005 2.0 0.5 0
4 0.000002 0.001 0.0005 0.0001 0.1 0.9 0
5 0.00002 0.05 0.01 0.005 2 0.5 0

Vi thong s6
Thong sb Y nghia Ky hiéu bon vi

SKF Kha ning thdm fo cm/s
HFMXD Chiéu cao trit 16n nhét Si2 m
HFMND Chiéu cao dong chay sat mit St m

HFOD Chiéu cao dong chay ngim Sio m
SNF Hé s6 nham bé mat N m /s
FALFX He¢ scf) diéu tiét d/c sat mat O Khoéng thir nguyén

HIFD Chiéu cao nudc ban dau - M

Tﬁng nudc ngﬁm

STT AUD AGD HCGD HIGD
1 0.10 0.02 2.0 2.0
2 0.11 0.02 2.0 2.0
3 0.12 0.02 2.0 2.0
4 0.13 0.02 2.0 2.0

Véi thong sé
Thong sb Ky hiéu Ky hiéu Don vi

AUD Hé s6 d/c sat mat Ay (1/mm/ngay)"?

AGD Heé s6 d/c co s Ag 1/ngay

HCGD Chiéu cao d/c st mit Se M
HIGD Chiéu cao ban du

Véi b thong sd duogc tdi wu, tinh toan mo
phong dong chay 1 véi sb liéu GSMaP. DPanh
gia két qua hiéu chinh mo hinh IFAS véi cac tran

181 tir ndm 2000 -2008 dya trén chi sb mire do phu
hop giita tinh toan va thuc do NASH dugc tong
hop ¢ bang 5 va cac hinh 6 - 9.

Tram Cam Thly trén séng M3
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Hinh 6. Két qud mé phong dong chay lii véi sé liéu thwe do va GSMaP_NRT tai Cam Thity trén
song Ma, Bai Thuong trén song Chu (dot lii 27/8 - 22/9/2000)
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Hinh 7. Két qua mé phéng dong chdy i véi sé liéu thire do va GSMaP_NRT tai Cam Thuy trén
song Ma, Bai Thuong trén song Chu (dot lii 14/9 - 15/10/2005)
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Hinh 8. Két qud mé phong dong chay lii véi sé liéu thwe do va GSMaP_NRT tai Cam Thity trén
song Ma, Bai Thuong trén song Chu (dot lii 25/9 - 21/10/2007)
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Hinh 9. Két qua mé phong dong chay lii véi s6 liéu thie do va GSMaP_NRT tai Cam Thity trén
song Ma, Bai Thuong trén song Chu (dot li 23/9 - 19/10/2008)

Két qua kiém dinh 2 tran 1d 16n va vira nam 2008 va 2009 dugc minh hoa ¢ hinh 10 va 11.
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Hinh 10. Két qua mé phéng dong chay lii véi s6 liéu thue do va GSMaP_NRT tai Cam Thiy trén
song Ma, Bai Thuong trén song Chu (dot lii 30/10 - 18/11/2008)
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Hinh 11. Két qud mé phéng dong chay lii véi sé liéu thue do va GSMaP_NRT tai Cam Thity trén
song Ma, Bai Thuong trén song Chu (dot lii 24/9 - 24/10/2009)

Bdng 5. Pdnh gid két qua mé phong dong chay lii ciia mé hinh IFAS dwa trén chi s6 NASH

Tram Song Thoi gian tran li Mua thue do NASH GSMaP NRT
27/8 —22/9/2000 0.48 Ko md phéng duoc
Cim Ma 14/9 — 15/10/2005 Ko mé phéng dugc 0.16
Thuy 25/9 —21/10/2007 0.91 0.52
23/9 —19/10/2008 Ko mé phéng dugc 0.35
27/8 —22/9/2000 0.75 Ko mo phéng dugc
Bai Chu 14/9 — 15/10/2005 Ko mo phdéng dugc Ko mo phéng dugc
Thugng 25/9 —21/10/2007 0.94 0.49
23/9 — 19/10/2008 Ko m6 phdéng dugc 0.37
Két qua dénh gia 2 tran 1i kiém dinh
Cim Mi 30/10 — 18/11/2008 0.42 Ko md phéng duoc
Thuy 24/10 — 24/10/2009 Ko mé phéng dugc Ko md phéng duoc
Bai Chu 30/10 — 18/11/2008 0.83 Ko md phéng dugc
Thugng 24/9 —24/10/2009 0.29 Ko mo phéng dugc

Két qua hiéu chinh mé hinh IFAS cho cac
tran 1& 16n nhat nam 2000, 2005, 2008 va 2009
chua t6t v6i hinh thé thoi tiét chinh gay mua - 1d
la anh hudng cua bao, hoan Iuu bao dd bd khu
vuc mién Trung (bao s6 4, WUKONG - 9/2000;
bio s6 6, VICENTE - 9/2005; hoan luu bao s6 8,
KOPPU - 9/2009), phan b6 mua 16n trén luu vuc
tap trung nhiéu khu vuc ha luu ving Thanh Hoa
- Nghé An.

Nam 2007, dot 1 16n nhat trén luu vuc song

TAP CHI KHI TUQNG THUY VAN

M3 xudt hién vao dau thang X v&i nguyén nhan
gdy mua - 1d 16n 1a do anh hudng truc tiép cua
bdo s6 5 (LEKIMA), phan b mua trai déu trén
lwu vye tir thuong dén trung luu séng Ma.Mo
hinh da tinh toan moé phong dot i nay kha tét,
chi s6 NASH 14 0,91 tai Cam Thuy va 0,94 tai
Bai Thuong.

Két qua & bang 5 cho thdy, sir dung mé hinh
IFAS mo phong 1ii tai Cim Thity trén dong chinh
song Ma ¢ két qua tot hon mé phong 1 cho vi
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tri Bai Thuong trén song Chu. Mac du hai vi tri
nam & khu vuc trung luu hé thdng song M3,
tuynhién, khu vuc trung luu vuc song Chu co
mdt phan thudc Lao, 1a noi khong co6 thong tin va
s6 liéu mua nén phan nao anh huéng dén phan
bb mua thyc do theo phuong phap Kriging, do
d6 anh huong dén tinh toan dong chay 1ii tir mua
khu vuc trung luu song Chu.

Str dung s6 liéu mua vé tinh GSMaP NRT la
dau vao mé hinh IFAS, két qua tinh toan cho
thay viéc st dung ngudn sd liéu nay chua mo
phong dugc dong chay 1i trén dong chinh song
Ma va song Chu. Pac biét, tran I cac nam 2000,
2008 va 2009 cho thay phan bd mua vé tinh tai
Cam Thity va Bai Thugng khong tuong thich véi
luong dong chay lii thyc do, phan 16n 1a thién
thap so voi thuc té.

Tuy nhién, mét sé trudng hop nhu tran 1 vao
thang 9 dén thang 10 nam 2005 va 2008 cho
théy, su dung mua vé tinh cho Kkét qua tinh toan
dong chay kha quan hon khi sir dung s liéu mua
thuc do, dac bi¢t trong maot sb truong hop, dong
chay tinh toan vdi lugng mua vé tinh tuy thién
thap vé gia tri nhung kha nang bét dinh I tt hon
dong chay tinh toan v&i mua thuc do nhu tran 1a
nam 2005 va 1t 16n nam 2007.

4. Két luan

Nghién ctru nay da ung dung md hinh thuy
van [FAS tinh toan mo6 phong dong chay 1 khu
vuc trung luu luu vuc song Ma. Pay la khu vuc
c6 mang ludi tram khi tugng thily van han ché,
do d6, tac gia str dung hai ngudn sé liéu mua

BAI BAO KHOA HQC

thuc do tir cdc tram mat dit va mua vé tinh
GSMaP nhim muc dich danh gia chat lugng
mua vé tinh qua két qua mé phong dong chay li
trén luu vuce séng thiu s6 liéu trong khoang thoi
gian luu vuc song it chiu tac dong cua cac hé
thong ho chira.

Duya trén chi sb danh gia mac do tuong thich
gitta két qua tinh toan va thyc té NASH-Sut-
cliffe, két qua mo phong dong chay khong dugc
t6t khi str ca hai ngudn s6 liéu mua.

Nhiéu nghién ctru hoc da két luan “s liéu
wdc lugng mua vién thim khong thé sir dung
thay thé v6i mé hinh thuy vin duoc hiéu chinh
véi b 1iéu mua thuc do tai cac tram mat dat, trur
khi duoc hiéu chinh lai véi s6 liéu mua vé tinh”
[1,6]. Tuy vdy, qua nghién ciru nay, mot sb
truong hop cho thiy sir dung mua vé tinh mo
phong 1ii cho két qua t6t hon khi sir dung s6 liéu
mua thuc do, tir do, tai nhitng khu vuc vai thuc
trang qua it hodac khong c6 dir li¢u mua thyc do,
viéc str mua vé tinh 1a diu vao mo hinh thuy van
1a giai phap c6 thé chap nhan dugc “something
better than nothing”.

Trong mot sb truong hop, su dung mua vé
tinh cho két qua tinh toan thoi gian xuit hién
dinh 1ii twong ddi sat voi thoi gian dinh Ii thuc
té, trong khi d6, dung mua thyc do mé phong do
16n tran 1 t6t hon, tir 6, dinh hudng nghién ciru
vé viéc hiéu chinh d sai 1éch gitra guén s6 liéu
mua vé tinh va thuc do 1a cin thiét, nhim st
dung hi€u qua hon s6 liéu mua vé tinh trong tinh
toan Iii.
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APPLICATION OF IFAS HYDROLOGICAL MODEL FOR SIMU-
LATING THE MIDDLE REACH OF THE MA RIVER BASIN
Nguyen Tien Kien'
"National Center for Hydro-Meteorological Forecasting

Abstract: Currently, many kinds of rainfall data sources as radar and satellite products have
been integarated in flood forecasting systems in the world for supplementing and combining with the
observation in the system, especially flood forecast system in hydro-meteorological agencies from
USA, Japan, China, Korea ...This study presents the simulation results of flood flows on the Ma
River main stream based on the application of IFAS hydrological model from Japan Institute of Pub-
lic Work (PWRI)s. The model input data sources include observed rainfall and GSMaP NRT satel-
lite rainfall product. The flood flow simulation results show that the situation of sparse station
network is a important cause leading tobad results of flood flow simulation for upper and middle
reaches of the Ma river with both observed rainfall and satellite rainfall input data. Based on model
results, some cases of using satellite rainfall show better results in comparing with using the observed
rainfall, it is the premise to consider the application of the satellite rainfall data as input hydrolog-
ical model to calculalate flood flow for areas without or few measurement stations such as the mid-
dle and upper parts of Ma river basin.

Keywords: GSMaP NRT, Ma River basin, Flood flow simulation, IFAS model.
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NANG CAO HIEU NANG CUA DEEP LEARNING TRONG
HE THONG TINH TOAN HIEU NANG CAO CRAY-XC40

Ngb Vin Manh !, Nguyén Thi Hién2, Nguyén Xuin Hoai’,
Ping Vin Nam®, Nguyén Viét Huy’

Tém tit: Deep Learning (DL) dang tré thanh mét céng cu quan trong cho nghién ciru va duwoc
vng dung vdao nhiéu linh viee khdc nhau trong cudc séng. Ung dung DL trong bai bdo di bdo, canh
bdo lién quan dén khi tiwong thiyy vin dang la mot huong nghién cuu tiem nang va co nhiéu thach
thive. Vi lwong dir liéu dau vao 16m va yéu cau dw dodn nhanh tirc thoi, tinh chinh xdc cao la nhitng
diém khién cho mang no ron trong DL tro nén phirc tap va bi han ché trong hiéu sudt tinh todn, thoi
gian tinh toan bi kéo dai so voi yéu cau nghiép vu dy bdo, canh bado thuc té. Tinh toan hiéu nang
cao (High Performance Computing - HPC) voi s luwong nut tinh toan lon dwoc su dung dé gidi
quyét cac van dé han ché cia DL trong bai todn dir liéu I6n. Hang Cray dd cung cap mét module
cam (Cray Programming Environments DL Plugin — Cray PE DL Plugin) cho phép lap trinh DL trén
moi truong song song cho tinh toan hiéu nang cao. Trong bai bao nay, nghién ciru trinh bay phuong

phap thiét lgp cau hinh mang no ron trong DL su dung Tensorflow trén nén tang Cray-XC40.

Tw khoa: Cong cu Cray PE DL, hoc sau.

Ban Bién tap nhan bai: 12/12/2019 Ngay phan bién xong: 05/1/2020 Ngay dang bai: 25/01/2020

1. Pit van dé

Tri tué nhén tao (AI) da thay d6i cach thirc
ma cac vién nghién cuou va cac nganh cong
nghiép giai quyét mot loat cac van dé phic tap.
bac bi¢t, Deep Learning (DL) vdi mang no ron
la mdt cong cu manh dé trich xuét thong tin tir b
d@r li¢u 16n thong qua hoat dong phan loai, du
doan va hdi quy. DL ciing ¢ tiém nang trong céc
hoat dong phan tich chii quan, gitp tra vé két qua
tinh toan lai chinh xac hon. Cac mang no ron sau
doi hoi lwong tinh toan rat 1on, c¢6 thé mat vai
tuan néu chi duoc thuc hién trén mot nat CPU
hodac GPU. Day la mot trong nhiing rao can
chinh trong viéc ap dung DL vao thyc té.

Ky thuat giam dan ngau nhién (Stochastic
gradient descent - SGD) 1a k¥ thuat t6i uwu hoa
thuong dugc su dung nhét dé dao tao cac mang
no ron sau. Qua trinh dao tao doi hoi mat tap dir
lidu 16n, cac thong tin ciia mdi mau déu dugc gan

"Trung tam Thong tin va D lidu khi twong thuy
van

’Hoc vién Ky thudt qudn sy

Vién Al Viét nam

‘Pai hoc Mo-Dia Chat

Email: nguyenthihiengn@gmail.com

nhan. Mt bude ciia SGD sur dung mot tap con
ngau nhién ctia bo dit lidu, duge goi 1a mot 16,
dé tinh toan cac dao ham riéng cho mdi tham sb
diéu chinh duoc trong mang. Cac dao ham riéng
nay (hodc cac bién thién riéng), do sy khac biét
giita dau ra cia mang no-ron va cac gia tri quan
sat dugc (nhan). Mdi mau trong tip hop con
ngau nhién lai tao ra cac bién thién dao ham
riéng. T4t ca cac dao ham riéng ciia mdi mau s&
duoc tinh trung binh va gia tri trung binh nay
duoc sur dung dé cap nhat cac tham $6 mang cho
budc SGD tiép theo. SGD thuong thay dbi khi sir
dung céc cong cu t6i vu hoa méi (1a cac phuong
thirc dung dé cap nhat mé hinh dé tinh toan céac
gia tri dao ham riéng).

SGD c¢6 thé duoc song song hoa bang cach
chia d&u mot s6 lugng du 16n cac 16 nhé cho mot
tap cac tién trinh xur 1y. Mdi tién trinh sé& tinh
toan dao ham cuc bd va sau do6 gui két qua dé
tinh toan dao ham trung binh toan cyc. Cac tham
$6 mang no-ron sau d6 dugc cap nhat voi cac gia
tri dao ham tinh duoc nay. Ky thuat nay duogc goi
12 SGD song song dir liéu dong bd (Synchronous
data parallel SGD - SSGD).

C6 thé giam thoi gian ddo tao DL st dung
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SSGD biang cach tiang kich thudc 16 toan cuc
(téng trén tat ca cac tién trinh) va ting kich thudc
budc SGD, con dugc goi la tbc do hoc (learning
rate). Cac 15i trén cac dao ham trung binh toan
cuc s& giam khi dao tao bang nhiéu mau hon. L3i
giam cho phép cap nhat nhidu hon cho mé hinh
tai mdi budc, tir ¢6 dan dén sw hoi tu nhanh hon.
Viéc tang kich thudc cac 16 chi dén mot gidi han
nhét dinh khi d6 sy hdi tu s& cham di hodc khong
hoi tu ntra [1-5].

Module cim Cray PE DL Plugin giai quyét
van dé hoc song song thong qua mot két hop cac
cai tién thuét toan va tdi wu hoa cao hoat dong
giao tiép dua trén giao dién truyén thong diép
(Message Passing Interface — MPI). So véi céac
khung DL tinh toan cac dao ham trung binh toan
cuc chi dya trén mot tinh todan MPI chung Allre-
duce thi Cray PE DL Plugin vuot tréi hon han.
Nghién ctru nay mo ta cac giai phap duogc s
dung trong Cray PE DL Plugin va lam thé nao
cac giai phap nay tao ra hiéu suat toi wu trén nén
tang Cray. Nghién ctru thao luan vé viéc ap dung
Cray PE DL Plugin vao TensorFlow , m¢t khung
DL phd bién va danh gia cac cai tién hiéu suit
trén nén tang Cray-XC40 v6i Bo xur 1y Intel
KNL. Két qua cho thay hiéu suit thoi gian tinh
toan giam khoang 10 (khi st dung 8 nut tinh
toan) cho bai toan du bao tdc do gié sir dung DL
dua trén hdi quy (Long Short Term Memory -

&

=

LSTM).

2. Phwong phap trién khai

2.1. Long Short Term Memory - LSTM

Mang bd nhé dai-ngan (Long Short Term
Memory networks), thuong dugc goi la LSTM -
la mot dang dac biét cia RNN, no6 c6 kha nang
hoc dugc cac phu thuoc xa. LSTM duogc gidi
thiéu bdi Hochreiter & Schmidhuber (1997) [6],
va sau d6 da duoc cai tién va phd bién boi rat
nhiéu ngudi trong nganh. LSTM 1a mot trong
nhiing mang than kinh nhan tao dugc st dung
phé bién trong phén tich dit liéu chudi thoi gian
(time-series).

LSTM duoc thiét ké dé tranh duoc van dé
phu thudc xa (long-term dependency). Viéc nh&
thong tin trong sudt thoi gian dai 13 dic tinh mic
dinh cta chiing, chtr khong can phai dao tao nd
dé o thé nhé duoc. Tuc la ngay noi tai cua n6 da
¢6 thé ghi nhd duge ma khong can bt ki can
thi¢p nao.

Moi mang héi quy déu c6 dang 1a mot chudi
cac mo-dun lap di lap lai cua mang no-ron. Véi
mang RNN chuén, cac mo-dun nay co cau tric
rat don gian, thudong la mot ting tanh. LSTM
ciing c6 kién trac dang chudi nhu vy, nhung cac
mé-dun trong n6 c6 cau trac khac voi mang
RNN chuén. Thay vi chi ¢6 mdt ting mang no-
ron, chiing c6 t6i 4 ting twong tac véi nhau mot
cach dac biét.
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Hinh 1. Mang LSTM

2.2. Nén ting trién khai DL trén Cray

a) Nén tang hé tro DL

Mot s6 nén tang dugc xdy dung san hd trg
cho DL gom:

TensorFlow

TensorFlow 12 mot 16p phin mém ma ngudn
mé cung cap mot bd cac quy tic tinh toan sb hiéu
sut cao. TensorFlow co thé d& dang trién khai

TAP CHI KHI TUQNG THUY VAN

trén nhiéu nén tang phan ctng, tir cac CPU thong
thuong va cc bo xir Iy d6 hoa GPU cho dén céac
b6 xtr Iy Tensor thiét ké chuyén biét (Tensor Pro-
cessing Units - TPU). Ngoai ra, TensorFlow
cling c6 thé duoc trién khai trén cac cum may
tinh (cluster) bao gdbm cac may chi tinh toan
hiéu sudt cao va cac két ndi ndi bo. Tuy nhién, co
so ha tang phan cling va giao tiép dong mot vai
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tro quan trong trong viéc mo rong TensorFlow
trén mot sb lugng 16n cac ntt tinh toan.

gRPC

gRPC 1a mdt 16p 16p goi thu tuc tr xa ma
ngudn mod (Remote Procedure Call layer - RPC)
ban dau dugc phat trién boi Google. gRPC cung
cAp mot 16p triru tuong dé phat trién cac dich vu
va cac ung dung phén tan va duoc xép 16p trén
giao thire HTTP/2. gRPC ciing cung cap mot loat
cac tinh ning cho phép giao tiép, dong bo hoa va
kiém soat ludng gitra may khach va may chu
trong mot ng dung phan tan. gRPC 1a mdt trong
nhirng giao thirc giao tiép dugc s dung trong
khung TensorFlow cua Google.

Horovod

Horovod 1a mét khung DL phéan tdn, ma
ngudn mé cho TensorFlow ciia Uber. Horovod
sir dung giao dién truyén thong diép MPI dé thiét
1ap mot ha ting phan tan cho TensorFlow. Trong
ndi by, hoat dong giam thiéu toan cuc dugc thuc
hién bang mot cong cu Allreduce dang vong dé
sir dung bang thong truyén tin duoc cung cip boi
mot két ndi cum hiéu sudt cao dién hinh. Cac
phién ban gan day cua Horovod str dung céc 16p
truyén tin NCCL va NCCL2 cta NVIDIA dé tbi
wu hoa hiéu suit truyén tin trén cac hé théng hién
dai v6i nhiéu GPU trén mdi nut.

b) Gidi phdp thiét ké

Nhiéu khung song song hoa cho DL, ching
han nhu gRPC trong TensorFlow, gdm hai 16p
xir Iy. Céc hoat dong xir Iy may chu tham sb (Pa-
rameter Server — PS) thu thap bién thién tir cac
hoat dong xur Iy may tram, tinh toan bién thién
trung binh toan thé, cap nhat cac tham $6 mang va
gui cac gia tri tham s6 méi t6i cac may tram.
Théng thuong nguoi ding c¢6 thé chon sb luong
hoat dong xt Iy PS. Chi c6 mot hodc mot s6 gidi
han cac hoat dong xir Iy PS trén mot s6 luong 16n
may tram s& gip phai cac van dé vé hiéu suit va
han ché quy mo. Cau hinh kiéu nay thiét 1ap mot
mau giao tiép nhiéu-dén-it, gay tic nghén hau hét
cac mang. Mot ) luong han ché cac hoat dong
xur Iy PS ciling s€ gap kho khan trong vi¢c guri cac
gid tri tham sd cap nhat du nhanh dé theo kip nhu
ciu cua may tram. Tang s6 lwong cac hoat dong
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xtt 1y PS ¢6 thé 1am giam cac nat thit c6 chai
trong truyén tin va cap nhat tham sd. Tuy nhién,
st dung qua nhiéu cac hoat dong xur Iy PS lai dan
dén cac mau giao tiép nhiéu-nhiéu, sé khong dap
tmg s6 luong 16n cac nut. Xac dinh sb luong tdi
wu cac hoat dong xur Iy PS s& rit mét cong siic
cua nguoi dung. Dung gRPC trong TensorFlow,
nguoi dung con phai cung cp tén nut va sb cong,
nhu vay lai nay sinh cac van dé vé kha ning st
dung.

Cray PE DL Plugin xt Iy cac van d& vé kha
nangstr dung va hiéu sudt mo rong trong Tensor-
Flow va cac khung DL tuong ty. Khong c6 hoat
dong xur ly PS khi su dung Cray PE DL Plugin.
Mbi xir ly 1a mot may tram, va mot hoat dong
giam thiéu toan thé tiiy chinh thay thé cho hoat
d6ng tinh toan bién thién trung binh cta toan bo
cac hoat dong xir Iy PS. Mdi may tram sau d6 cé
thé d2 dang tinh toan cap nhat tham ) mang, viéc
nay thuong chi tbn mot phan nho cia thoi gian
thuc hién. Thuédt toan trong Hinh 1 mo ta so bd
cach hoc song song dir li¢u sir dung Cray PE DL
Plugin. Giam thiéu tiy chinh dugc t6i wu héa cu
thé cho hoat dong DL va c6 thé thdy hiéu sut cao
hon 35% so v&i MPI Tallreduce() méc dinh c6 sin
trong Cray MPICH khi kich thudc thong diép va
vi tri xir 1y 14 twong duong. Ngoai ra dé cai thién
hiéu sudt truyén tin & mot quy mo 16n hon, thiét
1ap giam thiéu tiy chinh ciing cung cip kha ning
tuyét voi chong 16p truyén tin/tinh toan. Kha
ning tam 4n truyén tin trong pha tinh toan bién
thién trung binh dong vai tro chinh trong viéc cai
thién thoi gian cho dao tao phan tan.

Require: N = total number of epochs

Require: n = total number of training samples

Require: k = number of MPI ranks

Require: b = number of training samples in a baich per process
I: forepoch=1.--N do
L forstep=1--n/(bk) do
] Gstep +Compute_oradients(local_balch.i.,
4 G step +-Me.gradients(g,,.,)
5 loss e, apply gradients(G ;..,)

|

Hinh 2. Code gia lap cho thudt toan dao
taosong song dit lieu. Cray PE DL Plugin duoc
trinh bay bang mc, va ham trung binh dao ham

la ham mc.gradients().

TAP CHi KHI TUQNG THUY VAN
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Trong d6 N 1a tong sb chu ky; n 1a sb luong
mau dao tao; k 1a sb cép MPI; b 1a sé méu dao
tao trong mot 16 dir li¢u trong mot lan xur ly.

Khong can diéu chinh TensorFlow dé sir
dung Cray PE DL Plugin cho song song hoa.
Tinh nang TenorFlow Op duoc sir dung dé thém
cac budce truyén tin can thiét vao dd thi thuc hién
mot cach tdi vu (tai li€u co tai https://www.ten-
sorflow.org/extend/adding_an_op). Nguoi dung
6 thé bat dau voi mot TensorFlow ndi tiép hoac
mot tap 1énh client khung khac 1Ol goi thém cac
thanh phén can thiét dé khoi tao, truyén tin va
két thuc. Di vai cac tinh hudng yéu cau nhiéu
giam thiéu bién thién ciing lic, cac nhom ludng
(thread) giam thiéu duoc st dung dé ting toc doc
lap voi mot vai hoat dong goi don gian. Giao
dién C / C ++ va Python 2/3 c6 san trong Cray
PE DL Plugin.

Cray PE DL Plugin da c6 sin trong goi Cray
Developer Toolkit - CDT dugc cai cho cac hé
théng Cray XC. Ban hién tai CDT 19.09 hd tro
Keras, TensorFlow 1.3.1 va kién trac dua trén
Intel®CPU va GPU NVIDIA.

¢) Bo tap lénh trong Cray PE DL plugin

Céc budc can c6 trong Cray PE DL Plugin
bao gom:

* Khdi tao Cray PE DL Plugin.

» Khoi tao cac gia tri tham s6 mo hinh ban
dau: Chi dinh s6 lwong nhém, ludng, kich thude
mo hinh.

« Str dung Cray PE DL Plugin dé truyén céc
bién thién sau khi tinh toan cac bién thién va thuc
thi mo hinh.

« Két thuc Cray PE DL Plugin.

Trong phan nay s& trinh bay chi tét cho viéc
ap dung cho mot tap 1énh bang Python cho phép
str dung Keras thuc thi cac m6 hinh hoc may DL.

- Khoi tao: Budce dau tién 1a khoi tao Cray PE
DL Plugin. Piéu nay dugc thyc hién bang cach
trude tién import module rdi thiét 1ap méi truong
ban dau nhu hinh 3:

TAP CHI KHI TUQNG THUY VAN

from _ future  import print_function

import keras

keras.datasets import mnist

keras.models import Sequential
keras.layers import Dense, Dropout, Flatten
keras.layers import Conv2D, MaxPooling2D
from keras import backend as K

¥ BO SUNG CHO CRAY

import math

import tensorflow as tf

import dl_comm.keras as cdl

from
from
from
from

config = tf.ConfigProto()
fconfig.gp
fconfig.gpu_:
fconfig.gpu options.per process gpu memory fraction = 0.8
K.set_session(tf.Session(config=config))

¥ EET THUC BO 3UNG CHOQ CRAY

Hinh 3. Khoi tao Cray PE DL Plugin
Cray PE DL Plugin str dung ciu hinh cho ca
CPU va GPU, dé thyc hién st dung GPU cho
tinh toan can thiét 1ap tham s6 cau hinh ban dau
nhu hinh 4:

config = tf.ConfigProta()

u options.allow growth = True

o

ions.visible device list = str(cdl.local_rank())

fconfig.gpu options.allow growth = True
fconfig.qpu options.visible device list = str(cdl.local ramk())

fconfig.gpu options.per process gpu memory fraction = 0.8

Hinh 4. Thiét lp tham s6 cau hinh ban dau

- Khdi tao cac tham so6 mo hinh ban dau: Véi
Keras, can thiét 1ap cac thong s ban dau cua
md hinh s€ sir dung nhu hinh 5:

model = Sequential()

Jmodel.add(Conv2D(32, kernel_size=(3, 3),
activation="relu’,
input_shape=input_shape))

model.add{Conv2D({64, (3, 3), activation="relu'})

model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Dropout(@.25))

model.add(Flatten())

model.add({Dense(128, activation="relu"))

model.add(Dropout(@.5))

model.add(Dense(num_classes, activation='softmax'))

Hinh 5. Thiét lgp cdc théng sé ban dau

- Téng hop bién thién: Hoat dong truyén tin
va tinh toan chuyén sdu nay duoc téi wu hoa cao
trong Plugin Cray PE DL Plugin. Hoat dong nay
dugc dat gitra hoat dong tinh toan bién thién va
cap nhat mo hinh, dugc cAu hinh nhu hinh 6.

¥ BO SUNG CHOQ CRRY

opt = keras.optimizers.Zdadelta(l.0 * cdl.get_nranks())

¥ Wrap the optimizer to use the Plugin
opt = cdl.DistributedOptimizer (opt)
¥ EET THUC BO SUNG CHO CRAY

Hinh 6. Sir dung t6i wu héa trong Cray
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Mot tap Iénh hoc ndi tiép thuong str dung mot
phuong thirc tdi thiéu hoa minimize() ciia mot
d6i tuong toi wu hoa optimizer. Phuong thirc nay
tinh toan bién thién va cap nhat mo hinh véi cac
bién thién nay. Viéc cap nhét két qua tinh toan
cua cac budc song song dugc thuc hi¢n bdi ham
callback nhu hinh 7:
¥ BO 3UNG CHO CRAY
¥ ndd callback to broadcast initial variables

callbacks = [cdl.BroadcastVariablesCallback(0, E)]

Hinh 7. Cdp nhat ket qua tinh toan song song
Thyc hién hoc may ctia mo hinh va dénh gia
ket qua ciia md hinh dugc thuc hién nhu hinh 8:
model.fit(x_train, y_train,
batch_size=batch_size,
¥ BO SUNG CHO CRAY
callbacke=callbacks,
¥ EET THUC BO SUNG CHO CRAY
epochs=epochs,
verbose=verbose_level,

validation_data=(x_test, y_test))
score = model.evaluate(x_test, y_test, verbose=0)

Hinh 8. Hoc may va danh gia két qua mé hinh
- Két thuc: Budc bat bude cudi cung dé
chuyén ddi mot tap Iénh dao tao ndi tiép 1a két
thuc Cray PE DL Plugin, tuong tu nhu viéc Kkét
thac MPI. Khi rank ctia nut tra vé 1a 0 khi d6 qua

trinh tinh todn song song két thiic nhu hinh 9.
# BO SUNG CHO CRAY

if codl.get_rank() == 0:
loss:"'

acCCuracy.

print({'Te=t , =zcore[0])

print (' Te=t ', score[l])

¥ EET THUC BC SUNG CHO CRAY

Hinh 9. Két thiic Cray PE DL Plugin

d) Trién khai, cai dat Cray PE DL Plugin trén
Cray-XC40

Hiéu suét tot nhét dat duoc véi mot cép MPI
trén mdi nut. Cray PE DL Plugin phai dugc cdu
hinh dé sir dung 2-4 ludng (thread) truyén tin.
Trong vai truong hop véi cac nat GPU, hiéu suat
6 thé duoc cai thién béng cach su dung 1én dén
8 ludng. Pbi v6i dao tao MKL va MKL-DNN,
quan trong la khong dat OMP_NUM_ THREADS
qua cao, néu khong cac core c6 thé bi ding ky
vuot mirc. Vi du: néu ¢ 36 core vat 1y trén mot
nit, hiéu sudt t6i wu dat duoc véi
OMP NUM THREADS=34, nén dé lai 2
core/ludng dé lién lac véi Cray PE DL Plugin.

BAI BAO KHOA HQC

Ngoai ra, voi TensorFlow va vi du
tf cnn_benchmarks, num intra threads nén
duoc dat dé phu hop v6i gia tri

OMP _NUM THREADS, vanum_inter threads
thuong duoc dat tir 1-3 ludng tiy thude vao sb
luong HyperThreads c6 trén mdi core. Dbi voi
cac KNL CPU, tbt nhat dé lai mot HyperThread
ranh trén mdi core. Bién moi truong
KMP_ BLOCKTIME c6 thé gitip cai thién hiéu
suét doi chit néu duoc dit 1a 0 hodc 30.

Déi v6i cac nat GPU, s6 luong ludng CUDA
dugc su dung dé nhé dém dix liéu dén chu thé tinh
toan c6 thé dugc diéu chinh thong qua bién moi
truong ML COMM_NUM CUDA_STREAMS
va sb lugng ban sao ma moi luéng thuc hién co
thé duwoc thay ddi véi bién moi truong
ML COMM CPY PER CUDA STREAM.
Céc cai dat mac dinh 2 va 8, tuong ung, theo thur
nghiém 14 tot nhat cho gan nhu tit ca cac tinh
huéng.

3. Thuc nghiém

Trong thuc nghiém cua nghiém ctu s€ su
dung mang DL long short term memory-LSTM
cho bai toan du doan toc do gi6 trong 18 gio tiép
theo.

Dit lidu thyc nghiém 13 dir liéu quan tric toc
d6 gi6 tir 01 thang 1 ndm 2014 dén 31 thang 12
nam 2019, v&i tin sut quan tric 3h mot 1an, tai
13 tram quan tric: Ha Giang, Cao Bang, Tuyén
Quang, Hoa Binh, Nam Dinh, Ha Dong, Phu
Lién, Lang Son, Bai Chay, Tién Yén, Mong Cai,
Bach Long Vi, Hoi Xuan.

So luong mau hoc 1a 15,200 mau, ) luong
mau kiém tra 1a 500 mau. Thuc nghiém s¢€ thuc
thi LSTM véi cac epoch =500, 800.

Thiét 1ap mo hinh LSTM trén may chu thong
thuong va may chu Cray-XC40 stir dung Cray PE
DL Plugin. Thong s6 may chu thuong CPU (2
Multi cores (28 thread) Intel Xeon E5-2690 v4s),
RAM (64 GB). Béi v6i may Cray-XC40, 1 nut
c6 CPU (2 cores (36 thread), Intel Xeon E5-2697
v4 18C 2.3 GHz), RAM (16 GB). Cau hinh thyuc
thi LSTM trong thuc nghiém trén Cray-XC40 sur
dung 8 nut, mdi nat su dung 34 thread.

TAP CHi KHI TUQNG THUY VAN
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model
model. add(LST

(58, activation="relu’,
return_sequences=True,
batch_input_shape=(None,8, 13)))
model. add(LSTH(58,

return_sequences=ralse,
activation="relu’))

model. add(Dropout

model. add(Uense

model. compile(optinizer="adan’,
loss="mse’,

metrics=["accuracy’])
model. summary()
s 1u

epochTine = 588
model. fit(x_train, y_train, batch_size=3, epochs=epochTime, validation_split=validation_split)
end_time = time time()

Hinh 10. Cdau hinh LSTM trén mdy chii thwong

"“##Xdy dung md hinh LSTM"""
validation split = 8.85 #Ty 1& % téch tdp validation trong tdp Test
#epochTimes = 12.8
epochTimes = 5@@
# CRAY ADDED
epochs = int(math.ceil(epochTimes / cdl.get nranks()))
# END CRAY ADDED
#Stacked LSTM (NhiBu 1dp LSTM)
model = Sequential()
model.add(LSTM(50, activation="relu’,
return_sequences=Trus,
batch_input_shape=(HNone,8, 13)))
model.add(LSTM(5@,
return_sequences=False,
activation="relu'))
model. add(Dropout(@.3))
model.add(Dense(13))
# CRAY ADDED
opt = keras.optimizers.Adadelta(l.e * cdl.get_nranks())
# Wrap the optimizer to use the Plugin
opt = cdl.DistributedOptimizer(opt)
#END CRAY ADDED
model.compile(optimizer = opt,
loss="mse",
metrics=["accuracy'])
model. summary ()
# CRAY ADDED
# Add callback to broadcast initial variables
callbacks = [cdl.BroadcastVariablesCallback(e, K)]

Hinh 11. Cau hinh LSTM trén mdy Cray-XC40

wl $PES 0 WORKDIR

module load craype-network-aries
module load cray-mpich

module load craype-dl-plugin-pyd

CHPOPt UMP_NUM_THHEAS =34
CHpOrt MPLUH_MAK_THHEAL SAFE|Y-multiple
CHPOPT MPLCH_NEMESLS_ASYNL_PROGHESS=HL

beg sers="dale +"Rs"™

echo "START J0B AT" “dale +"SdfaRy BH:BH™

dats

time aprun -n 4 -N 1 -j 1 -d $0MP_HIM_THREADS -cc none pythond.6i feray_home/cntt/ai/code/VNHHE_AT_FINAL .py
date

ccho “lime taken by
dale
enil @

Hinh 12. Cau hinh PBS dé submit job trén
Cray-XC40

5 15 " $wallsecs
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4. Phan tich két qua

Trong phan nay, nghién ctru s& phan tich va
danh gia két qua dat duoc khi thuc thi thuc
nghiém trén may chu thuong va Cray-XC40. Két
qua dy doan voi tinh chinh xac cua LSTM khi
chay trén may chu thuong va Cray-XC40 la
tuong dwong nhau véi khoang sai sb trung binh
gitra may chu thuong va Cray-XC40 khoang
0.03, két qua chi tiét tai bang 1, bang 2 va bang
3 1a két qua sai s trung binh.

Bdng 1. Sai s6 dw bdo ciia LSTM trén

Cray-XC40
STT Station (EpolﬁlA:E 500) (EpOI:/{IAZE 800)

1 48805 - HA GIANG 0.81523 0.9741
2 48808 - CAO BANG 0.77397 0.65291
5 48812-TUYEN

QUANG 0.55088 0.67463
4 48818 - HOA BINH 0.66411 0.52507
5 48823 - NAM DINH 0.73743 0.72945
6 48825 - HA DONG 0.42744 0.72918
7 48826 - PHU LIEN 0.85284 0.71751
8 48830 - LANG SON 0.58352 0.53875
9 48833 - BAICHAY 0.74615 0.74463
10 48837 - TIEN YEN 0.81491 0.86019
11 48838 - MONG CAI 0.85648 0.88636
|, 48839 -BACH

LONG VY 0.89402 0.68479
13 48842 - HOI XUAN 0.82788 0.88395
14 All Station 0.73422417 0.738584

Bdng 2. Sai s6 dw bdo ciia LSTM trén
may chu thuong

STT Station (Epol::/ilA:E 500) (Epol::/ilA:E 800)
1 48805 - HA GIANG 0.81484 0.82883
2 48808 - CAO BANG 0.71858 0.85846
3 48812-TUYEN

QUANG 0.56044 0.66563
4 48818 - HOA BINH 0.58697 0.67589
5 48823 - NAM DINH 0.72503 0.75761
6 48825 - HA DONG 0.46304 0.55307
7 48826 - PHU LIEN 0.83042 0.91817
8 48830 - LANG SON 0.58961 0.53911
9 48833 - BAICHAY 0.82476 0.79877
10 48837 - TIEN YEN 0.84871 0.86146
11 48838 - MONG CAI 0.80696 0.8723
12 48839 - BACH

LONG VY 0.74131 0.73887
13 48842 - HOI XUAN 0.8547 0.97105
14 All Station 0.72041706 0.77225093
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Bdng 3. Sai 56 dw bdo ciia LSTM trung binh
cho tat ca cac tram

. MAE MAE
STT  Machine 0 —'500)  (Epoch = 800)
My chi cimg 070315556 0.77225093

2 Cray-XC40 0.73422417 0.738584

Di véi hiéu suit vé thoi gian thyc thi mo hinh
LSTM thi trén Cray-XC40 cho két qua nhanh
trung binh gip 10 1an so mdi may chu thong
thuong (trong truong hop Cray-XC40 st dung 8
nit, moi nat st dung 34 thread va may chu
thuong co6 28 thread). Két qua chi tiét & bang 4.

Bdng 3. Sai s6 du !)do cua LSTM trung binh
cho tat ca cac tram

STT Céu hinh T}(‘l‘;’;l o
2 Cray-XC40, 8 nut, epoch = 500 34.8
3 Cray-XC40, 8 nut, epoch = 800 54.1
5 May chu cirng, epoch = 500 382.68
6 May chu cung, epoch = 800 577.04

BAI BAO KHOA HQC

V6i két qua vé tinh chinh xac giéng nhau khi
st dung LSTM trén moi truong may chu thuong
va Cray-XC40 va hiéu nang vé thoi gian hoc ciia
Cray-XC40 tot hon hin may chu thuong (giam
10 1an, néu tang sé lugng nut tiép thi thoi gian
tiép tuc giam). Vi thoi gian nhu trong bang 4,
LSTM hoan toan c6 thé duoc su dung dugc vao
trong nghiép vu du bao khi twong thuy van. Day
chinh l1a y nghia khi st dung Cray PE DL cho céac
bai toan DL trong nghiép vu thuc té.

5. Két luin

Nghién ctru da trinh bay vé ung dung cua
cong cu Cray PE DL Plugin trong bai toan DL,
Cray PE DL cho phép m¢ rong quy mo hoc DL
t61i mot s6 lwong 16n cac nat trong hé thdng qua
d6 giam dang ké thoi gian hoc cho mang no ron
va tang tinh hi¢u qua ctia DL khi dua vao ung
dung thuc té trong bai toan du bao lién quan dén
Khi tuong thity van. Nhat 13 trong giai doan hién
nay khi yéu cau ciia xa hoi can cac ban tin canh
béo cuc ngin trong thoi gian 30 phut - 1h.

Léi cam on: Nghién ciru nay duge hé tro boi dé tai “Nghién civu co s6 khoa hoc va gidi phdp
vng dung tri tué nhan tao dé nhan dang, hé tro dir béo va canh bdo mét sé hién twong khi twong thiyy
van nguy hiém trong béi canh bién doi khi hdu tai Viét Nam”, ma sé BDKH.34/16-20",
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IMPROVING THE PERFORMANCE OF DEEP LEARNING IN
HIGH-PERFORMANCE COMPUTING SYSTEMCRAY-XC40
Ngo Van Manh!, Nguyen Thi Hien?, Nguyen Xuan Hoai’,
Dang Van Nam*, Nguyen Viet Huy'
!Center for Hydro-Meteorological Data and Information
2Le Quy Don Technical University
SAl Academy Vietnam
*Hanoi University of Mining and Geology

Abstract: Deep Learning (DL) is becoming an important tool in research and is applied in many
different areas. The application of ML in forecasting and warning bulletins of Meteorology and Hy-
drology is a potential and challenging research field. Due to large input data and requirement for
instantaneous and high accuracy prediction, the neural network in DL becomes complex and lim-
ited in computing performance, thus the calculating time is prolonged compared with requirements
of actual forecasting and warnings. High Performance Computing (HPC) with a large number of
computing nut is used to solve the limitation of DL in big-data subject. Cray has provided a plug-in
module (Cray Programming Environments DL Plugin - Cray PE DL Plugin) that enables DL pro-
gramming in parallization environment for high-performance computing. In this paper, the study
presents the method of configuring neuron network in DL using Tensorflow on Cray XC-40 plat-
form.

Keywords: Cray PE DL plguin, deep learning.
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TOM TAT TINH HINH KHI TUQONG
THANG 12 NAM 2019

inh hinh nhi¢t d¢ trong thang
I 12/2019 tai Bic Bo va mién Trung
cao hon tir 0,5-1,0°C so vdi TBNN.

Tong luong mua thang 12 trén ca nudce déu
thip hon so véi TBNN cung thoi ky. Trong do,
Tay Nguyén va Nam B¢ hau nhu khong mua

1. Hi¢n twong thoi tiét dic biét:

+ Béo, Ap thip nhiét d6i (ANTD):

Xody thuan nhiét déi: Trong thang 12 c6 02
con bao trén khu vuc Bién Pong (con bio sb 7
¢6 tén qudc té 1a Kammuri va con bdo sb 8 ¢6
tén qudc té 1a PHANFONE) déu khong anh
hudng dén dit lién Viét Nam:

Bio s6 7 (tén quéc té Kammuri): Chiéu t6i
ngay 03/12, bdo Kammuri da vuot qua mién
Trung Phi-lip-pin va di vao Bién Dong va trd
thanh con bio s6 7 trén Bién Pong nim 2019
v6i cuong d6 manh cap 13, giat cap 16. Sau
khi vao Bién Dong, bio s 7 di chuyén theo
huéng Tay Tay Bic voi te 6 15-20km/h va
cuong do bio giam dan. Chiéu ngay 04/12,
cudng do bio giam xubng cp 10, giat cip 12
va di chuyén cham lai voi tée do khoang
15km/h. Pém 04/12 bio di suy yéu nhanh
xudng cap 8, giat cp 10, sau tan nhanh trén
bién.

Bio s 8 (tén qubc té PHANFONE): Téi
ngay 25/12, bio Phanfone di vuot qua mién
Trung Philippin di vao Bién Pong va trd thanh
con bdo sd 8 trén khu vuc Bién Dong trong
nam 2019, cudng d6 bao manh cap 12, giat cap
14. Sau khi vao Bién Pong bio di chuyén theo
huéng Tay Tay Béc véi toc do tir 10-15km/h.
Chiéu ngay 26/12, cudng d6 bdo manh 1én cip
13, giat cap 15. Sang ngay 27/12, cudng do
bdo giam xudng cap 11, giat cap 13, di chuyén
theo hudéng Tay va cuong do gidm nhanh.
Sang som ngay 28/12 cuong do bao giam
xudng cép 8, giat cap 10 sau d6 suy yéu thanh

ap thap nhiét doi. Chiéu tdi cing ngay suy yéu
thanh ving ap thap trén ving bién phia Tay
ctia khu vyc giita Bién Dong.

+ Khong khi lanh:

Thang 12 ¢6 5 dot khong khi lanh véi dién
bién nhu sau:

- Tir chiéu ngay 01/12, mot dot khong khi
lanh c6 cuong do manh anh hudng dén cac
tinh Bic Bo, Bic va trung Trung BJ va mdt )
noi & Nam Trung Trung B9, nhi¢t d thép nhét
giam tir 2-30C (Mau Son 4,1°C, Trung Khanh
10,00C, Binh Lap 9,4°C, Tam DPao 8§,2°C,
Déng Van 6,6°C, Sa Pa 5,2°C,...). O Vinh Béc
B6 ¢6 gid Pong Bac manh cép 7, giat cap 9.

- Tir chiéu ngay 04/12, mot dot khong khi
lanh tang cuong voi cuong dd manh anh
huong dén cac tinh Bic B, Bic va trung
Trung B va mot sé noi & Nam Trung Trung
Bo. Do két hop véi truong phan ky trén cao
nén nhiét d6 vé dém va sang giam sau, nhiéu
noi vung nui cao cua Bic Bo va Béc Trung Bo
nhiét do thip nhat trong ngay 08/12 xudng
mirc x4p xi 0°C, xuat hién bang tuyét va bang
gia (Sin Ho -2,40C, Bic Ha 0,50C, Pong Vin
0,2°C, Ngan Son 1,0°C, Trung Khénh 0,40C,
Pinh Lap 0,8°C,...). O Vinh Bic B co gio
Dong Béc manh cip 7, giat cap 8. Rét dam da
xuét hién trén dién rong tir ngdy 07 dén ngay
11/12 tai Bic B9 va Thanh Hoa, Nghé An;
riéng khu vuc dong bang Bic Bo rét dam chi
tap trung trong ngay 07-08/12.

- Tt sang sém ngay 19/12, mdt dot khong
khi lanh c6 cudong d trung binh dnh hudng
dén céc tinh Bic Bo va Bic Trung B0, nhiét
d6 cao nhit giam tir 10-15°C, nhiét do thap
nhat giam tir 3-5°C (Mau Son 7,4°C, Trung
Khanh 9,6°C, Lang Son 10,7°C, Ngan Son
11,5°C, Pdng Vin 10,3°C, Sa Pa 9,0°C,...). O
Vinh Béc B6 c6 gi6 Pong Bic manh cip 6,
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)

giat cap 7.

- Tu sang ngay 26/12, mot dot khong khi
lanh c6 cudng do trung binh anh huong dén
cac tinh Bic B9, Bac Trung Bo va mot s6 noi
¢ Trung Trung B9, nhiét dJ cao nhat giam tir
7-10°C, nhiét do thap nhat giam tir 4-7°C (Mau
Son 4,7°C, Trung Khanh 10,0°C, Bic Son
10,80C, Ngan Son 10,5°C, Cao Béng 11,6°C,
Déng Van 8,40C, Tam DPao 9,7°C, Sa Pa
6,1°C, Moc Chau 9,7°C, Sin H 8,5°C, Pha Din
9,3°C,...). O Vinh Béc Bo c6 gi6 bong Bic
manh cap 6, giat cp 8.

- Tur sang ngay 31/12, mét dot khong khi
lanh c6 cudng d6 yéu anh hudng dén cac tinh
Bic B0, Bic Trung B, nhié¢t do cao nhét giam
tir 2-40C, nhiét o thap nhat it thay d6i. O phia
Bic vinh Bic Bo ¢6 gi6 Pong Bic manh cép 5.

Tir ngay 06-08/9, ning nong xay ra & cac
tinh thudc déng bﬁng, trung du Bic Bo, con tai
cac tinh Trung Bo tir Thanh Hoa dén Thira
Thién Hué xdy ra mudn hon tir ngay 07-10/9,
riéng céc tinh tir Da Ning dén Binh Thun con
kéo dai dén ngay 11/9. Nhiét 6 cao nhit trong
dot ning néng nay phd bién tir 35-37°C, mot s6
noi ¢6 nhiét do cao hon nhu: Con Cudng
(Nghé An) 38,9°C, Hoi Xuén (Thanh Hoéa)
37,8°C, b6 Luong (Ngh¢ An) 37,7°C...

+ Mua vira, mua to:

Trong thang 12/2019, khu vuc Bac B phd
bién khong mua va kho hanh kéo dai tir dau
thang dén ngay 19/12. Pang chu y 1a tir ngay
27 dén ngay 29/12 do anh hudng cua rinh gio
tay trén cao, khu vyc ving nui phia bac c6 mwa
rao va dong rai rac, riéng Lai Chau va Dién
Bién 30-50mm, c6 noi cao hon.

- Tai céc tinh Trung B9, trong thang 12 c6
mua rao va dong lwong khong 16n, chu yéu do
anh huong don thuan cua doi gio dong bac két
hop dia hinh. Mua khong lién tuc, xuit hién

TAP CHI KHI TUQNG THUY VAN

chu yéu trong ngay 01-02/12 tai Trung Bo véi
tong luong mua phd bién 10-30mm, tir ngay
3-6/12, dién mua thu hep chi con tap trung tai
Trung Trung B¢. Tur ngay 12-15/12, khu vuc
c6 mua riao nhe rai rac, lugng mua mdi ngay
phd bién dudi Smm. T 19-21/12, mua xuit
hién tré lai tai cac tinh Bic Trung Bo do anh
hudng cua khong khi lanh. Sau do tir ngay 27
dén sang ngay 31 c6 mua rao rai rac do anh
hudng cua gié dong bic sau két hop véi gio
dong trén cao.

Pot mua dién hinh tir ngay 31/12/2019 dén
01/01/2020, do anh hudng cua cua khong khi
lanh ting cudng léch dong két hop voi doi gio
dong trén cao nén céc tinh Bac va Trung Trung
B0 c6 mua, riéng cac tinh tir nam Nghé An dén
Quang Tri c6 mua vira, mua to voi lugng mua
phd bién 50-100mm, c6 noi 16n hon nhu Ky
Anh (Ha Tinh) 141mm, Ha Tinh 111mm,...

2. Tinh hinh nhiét do:

Nhiét do trung binh trong thang 12/2019 tai
Tay Nguyén va mién Tay Nam Bo phd bién
xap xi TBNN, cac noi khac da phan cao hon tir
0.5-1.0°C so voi TBNN cung thoi ky.

3. Tinh hinh muwa:

Téng luong mua thang 12 trén ca nude déu
thap hon so v6i TBNN cuing thoi ky. Trong do,
Tay Nguyén va Nam Bo hau nhu khong mua.

4. Tinh hinh ning:

Trong thang 12/2019, sé gio ning ¢ hau
khip cac khu vuc toan qudc c¢6 sd gid nang phd
bién cao hon so véi TBNN cung thoi ky; chi
cuc bo vai noi thép hon so véi TBNN.

Noi c¢6 s6 gio ning cao nhéat 1a Tri An
(Pong Nai) 1a 318 gio nang, cao hon TBNN
cung thoi ky 127 gio.

Noi ¢6 s gid nang thap nhat 1a Tuyén Hoa
(Quang Binh) 14 52 gid, thdp hon TBNN ciing
thoi ky 2 gio.
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PAC TRUNG MOT SO YEU TO KHi TUQONG

s6 Nhiét d9 (°C) Do Am (%)
thu . , Cao nhit Thap nhét ]
TEN TRAM Trung | Chuan Trung Thé}p
W binh sai | Trune | Tuvét .| Trung | Tuyat . binh | nhat | Ngay
binh | adi | N | oinn | a6 | V€
1 [Tam Duong 143 ] 0.7 | 209 | 264 1 10.1 | 3.3 8 77 34 8
2 |bién Bién 165 03 | 25.7 | 30.0 19 10.7 | 2.0 8 83 28 8
3 [SonlLa 1601 1.0 | 23.6 [ 292 | 25 10.8 | 24 8 74 26 8
4 [SaPa 9.9 04 | 139 ] 195 17 73 1.6 6 82 45 9
5 |Lao Cai 180 0.7 | 23.6 | 27.7 19 147 1 0.8 7 80 26 6
6 |Yén Bai 179 09 [ 23.0 | 28.2 19 148 | 64 8 84 32 8
7 |Ha Giang 175 ] 0.8 | 229 | 274 18 145 6.6 8 79 19 7
8 |Tuyén Quang 181 0.9 | 23.0 | 285 18 1521 75 8 79 30 6
9 |[Lang Son 150 ] 02 | 21.0 | 28.0 18 11.5] 1.8 8 75 24 8
10 |Cao Béng 152 02 [ 21.7 | 28.6 18 11.3 | 3.0 8 82 29 7
11 |Thai Nguyén 183 1.0 | 229 | 28.1 18 152 74 8 71 25 11
12 |Bic Giang 182 | 0.5 | 23.5] 29.0 18 150 | 74 8 73 27 4
13 |Pha Tho 180 ] 04 | 23.0 ] 29.0 18 149 | 6.6 8 81 29 9
14 [Hoa Binh 182 | 0.7 | 23.1 [ 30.0 [ 25 150 | 7.6 8 81 25 8
15 |Ha Noi (Ha Bong) 1871 09 | 233 | 29.0 18 159 | 9.1 10 75 25 7
16 |Tién Yén 174 | 1.0 | 23.0 | 27.5 16 14.1 | 5.7 7 78 23 10
17 |Bai Chay 19.1 1.6 | 23.0 | 26.8 16 16.5 | 9.8 8 73 15 7
18 [Phu Lién 190 | 09 | 23.7 ] 275 16 16.1 | 11.5 8 81 30 7
19 |Thai Binh 1891 1.2 | 23.5 | 27.6 16 1581 9.5 8 77 25 7
20 [Nam Dinh 190 | 0.6 | 24.0 | 29.0 18 162 | 1.0 7 77 35 5
21 |Thanh Hoa 196 | 1.0 | 23.7 | 27.7 18 17.0 | 10.5 7 77 26 7
22 [Vinh 20.1 [ 1.2 [ 235|282 24 179 | 11.6 10 80 54 6
23 Déng Hoi 21.1 1.2 | 241 | 275 19 19.1 | 14.6 10 81 47 6
24 |Hué 214 06 [ 254 | 295 23 18.5 | 13.7 8 90 50 7
25 |PaNing 2271 0.8 | 26.0 | 29.2 18 | 20.5 | 16.2 10 81 50 7
26 [Quang ngai 230 06 [ 263 | 294 18 [ 205 (174 10 85 59 10
27 |Quy Nhon 2421 0.5 | 2677 | 29.2 | 31 224 | 19.8 6 77 51 8
28 |Play Cu 1971 04 | 27.0 | 305 | 29 153 | 11.5 10 76 40 25
29 |Budn Ma Thudt 21.0 | -0.2 | 25.7 | 30.1 23 18.1 | 14.3 7 79 50 23
30 |balLat 16.6 | -0.1 | 23.8 | 264 | 29 12.1 | 85 25 82 34 25
31 |Nha Trang 2481 0.9 | 273 ] 295 30 | 23.0 | 20.5 10 76 52 27
32 |Phan Thiét 255 02 [ 299 | 322 | 31 22.0 | 20.5 5 76 51 7
33 |Viing Tau 26.1 | 0.6 | 30.0 [ 32.0 15 | 232 | 21.8 | 28 76 54 30
34 |Tay Ninh 264 | 1.2 | 329 | 352 17 | 21.6 | 18.0 9 73 52 10
35 |T.P H-C-M 275 1.8 | 32.3 | 34.6 16 | 23.9 | 20.5 7 66 41 17
36 |Tién giang 257 0.8 | 30.6 | 32.9 14 [ 223 193 9 79 39 14
37 |Can Tho 262 | 0.6 | 31.0 | 33.1 16 | 21.4 | 19.7 9 74 48 31
38 |Soc Trang 259 03 | 30.6 | 324 14 | 227 | 20.0 9 77 38 31
39 |Rach Gia 2641 0.5 |1 299 | 323 18 | 22.7 | 19.4 7 75 51 2
40 |Ca Mau 265 1.0 | 31.0 | 32.8 0 24.0 | 20.3 9 82 41 11

Ghi cha: Ghi theo cong dién khi hdu 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
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