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ANH HUONG CUA BIEN POI KHi HAU LEN VAN
CHUYEN BUN CAT TRONG LONG HO DONG NAI 2

Poan Thanh Vii', Lé Ngoc Anh', Hoang Trung Théng', Can Thu Vin!

Tém tit: Boi lang ho chira la mét trong nhitng van dé anh huong I6n dén qud trinh van hanh va
tuéi tho cia cong trinh thiyy dién. Muc tiéu cia nghién ciru nay la cung cdp thém cdc thong tin vé
sw bién dong cua déay ho thity dién Pong Nai 2 theo khéong gian va thoi gian, toc d boi lang ciia ho
sau mot thoi gian dai. M6 hinh TELEMAC2D - SISYPHE dwoc sir dung dé mé phong qud trinh thity
dong e va vin chuyén bin cdt trong ho. Két qua nghién ciru cho thay, sau 50 nam tong heong phi
sa boi lang trong hé khodng 42,7.106m°; téc dé boi lang c6 xu hwéng tang nhanh & 25 nam dau
(880840m3/ndm) sau dé giam dan va on dinh it thay d@oi (853.152m>/nam).

Tir khéa: M6 hinh TELEMAC2D, SISYPHE, vin chuyén bun cat, Ho Pong Nai 2.

Ban Bién tép nhan bai: 08/07/2018 Ngay phan bién xong: 15/08/2018 Ngay dang bai: 25/09/2018

1. Giéi thi¢u

Khi xay dung dap ngin song dé tao ho chira
nhén tao, ché do thuy luc trong khu vuc nudc
phia thuong luu dap ciing thay doi boi hai
nguyén nhan. Tht nhét, van tbc dong chay co xu
hudng cham dan tir thuong luu vé dén tuyén dap
do dién tich mat cat uot ting 1én dang ké. Thu
hai, luu lugng nudc mat di do nhu cau khai thac
va str dung nude trong hd von thay doi theo ngay
hay theo muia dé phuc vu cho cic nhu cau dung
nude. Hiéu duoc cac qua trinh van chuyén bun
cat va ché 46 dong chay trong ho sé& gitp ich rat
nhiéu trong qué trinh van hanh va khai thac cong
trinh.

Nghién ctru qué trinh boi ling phu sa trong
ho chtra c6 thé sir dung phwong phap kinh
nghiém hodc phuong dp mo hinh toan. Pdi véi
phuong phép kinh nghiém, thuong str dung cac
cong thtc kinh nghiém da duoc xay dung dya
trén co so cac két qua quan tric cia nhiéu ho
chira trén thé gidi. Phuong phap nay khong can
doi hoi nhiéu s6 liéu va to ra hiéu qua khi can du
bao nhanh & mtrc d§ tham khao. Phuong phap
thi hai, tng dung mé hinh toan sé 1D, 2D hay
3D dé mo phong qué trinh thity dong luc va van
chuyén bun cat. Phuong phap nay doi hoi khbi

"Truong Dai hoc Tai nguyén & Moi truong TP,
HCM
Email: dtvu@hcmunre.edu.vn

luong s6 lidu dau vao 16n va thoi gian mo phong
1au. Mot s6 md hinh duge st dung phé bién duogc
liét ké sau:

- Nhém mé hinh 1D: Xuat hién tir nhitng nim
1980, hau hét cac mé hinh 1D dugc xay dung
trong hé toa do théng, giai phuong trinh Saint -
Venant cho dong chay va qua trinh van chuyén
bun cat str dung phuong trinh ctia Exner bang so
dd sai phan hiru han. IALLUVIAL duoc phat
trién boi Karim and Kennedy (1982) [1]; HEC-
6 do Thomas va Prashum (1977) [12] cac md
hinh nay chi mg dung cho dong 6n dinh. Mo
hinh MOBED duoc phat trién bai Krishnappan
(1981) [8]; FLUVIAL 11 dugc phat trién boi
Chang (1984) [6]; GSTARS dugc phat trién boi
Molinas va Yang (1986) [10]; OTIS dugc phat
trién boi Runkel va Broshears (1991) [11] nhiing
md hinh nay st dung h¢ toa do cong co thé mo
phong cho dong khong 6n dinh.

- Nhém mo hinh 2D: M6 hinh 2D c¢6 xu
hudng phat trién bat dau tir nhitng ndm 1990,
hau hét cac mo hinh 2D déu giai phwong trinh
lién tyc va phuong trinh Navier-Stokes trung
binh theo phuong dimg cung véi phuong trinh
can bang khéi lugng bun cat bang phuong phap
sai phan hiru han, phén ttr hitu han, hodc thé tich
htru han. M6 hinh MOBED2D dugc Spasojevic
va Holly phat trién (1990) [5]; ADCIRC-2D:
duoc phat trién boi Luettich, et al. (1992) [9]; md
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hinh Mike 21 do DHI (Danish Hydraulic Insti-
tute) (1993) phat trién; CCHE2D do Jia va Wang
phat trién (1999) [7].

- Nhém md hinh 3D: Phan 16n cac md hinh
thiy dong luc va van chuyén bun cat ¢ dang ba
chidu déu giai phuong trinh lién tyc va Navier -
Stokes két hop voi phuong trinh cin bang khéi
luong bun cat bang phuong phép sai phan hitu
han, phﬁn ttr hitu han hodc thé tich hitu han. Pho

bién c¢6 md hinh MIKES3,
TELEMAC3D ...

Thuy dién Pong Nai 2 dugc xay dung trén
dong chinh song Pong Nai sau thiy dién Da
Nhim va Pai Ninh (Hinh 1). Nhiém vu chinh cta
n6 1a khai thac thity ning song Pong Nai dé phat
1én luéi dién qudc gia voi cong sudt lip may
70MW va dién luong trung binh ndm la 263,8
triéu kWh.

DELFT3D,

T +*

Hinh 1. Vi tri thity dién Pong Nai 2

O Viét Nam, mot s6 nghién ctru vé bodi lang
long hd cting da duogc thuc hién. Ngo Lé long
(2010) [3] sir dung phuong phap kinh nghiém dé
danh gia bdi ling 1ong hd Nui Cdc. Ngoai ra,
phuong phép phén tich hat nhan, dia chat két hop
v6i GIS ciing dugc st dung trong nghién ciru bdi
lang long HO Tri An dugc tién hanh boi Mai
Thanh Nhan, et al. (2014) [2].

Trong nghién ctru nay, ching tdi ing dung
phuong phap md hinh toan s6 TELEMAC2D -
SISYPHE dé mé phong ché d6 thay dong luc va
van chuyén bun cat trong 1ong hd két hop véi mo
hinh SWAT dé du bao luong phu sa va luu
lwong dong chay bd xung vao hd chira. So dd két
hop gitta hai m6 hinh dugc mo ta nhu Hinh 1.

TAP CHI KHI TUQNG THUY VAN

KHi TUOING THE NHUENG | | SUF DYNG BAT
SWAT

TELEMAC-2D

SISYPHE

Hinh 2. So do két hop giita 2 mé hinh
TELEMAC2D-SISYPHE va SWAT
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2. Gi6i thiéu mo hinh TELEMAC

M5 hinh TELEMAC duoc bét dau phat trién
tor nam 1987 do Tap doan Pién luc Phap (EDF)
chu tri cing v6i sy tham gia ciia nhiéu t6 chirc
nghién ctu trén thé giéi gdm cac module:
TELEMAC3D/2D (md phdéng qué trinh thuy
dong lyc 3D/2D), SISYPHE (van chuyén bun
cat), TOMAWAC (md phong song trén dai
duong), ARTEMIS (m6 phong song khu vuc
gan cong trinh). TELEMAC2D ding dé mo
phong dong chay 2D theo phwong nim ngang
(trung binh theo phuong thang dimg) dugc mo
ta boi hé phuong trinh Saint Venant nhu sau:

- Phwong trinh lién tuc:

oh

ot uV (h)+ hdiv(u) = S, (1)

- Phwong trinh dong lugng theo phuwong x:

‘2—‘;+ uV(u)=— gg—i—i- S, + %div(hvﬁu) (2)

BAI BAO KHOA HQC

- Phwong trinh dong luwong theo phwong y:

Z_: av ()= gg_i +S,+ %div(hviv)

3)

Trong d6: h(m): chiéu sau, u&v(m/s): thanh
phan van tdc theo phuong ngang x&y cua van
téc, Sh(m/s): luu luwong don vi ciia ngudn, Z(m):
cao d0 mat thoang, Sx,y(m/s?): cac ngoai luc
(khong ké trong luc, vi du luc Coriolis,...) tac
dung trén mot don vi khoi lugng chiéu theo
phuong ngang x & y, (m%s): hé sb khuéch tan.

3. Thiét 1ap md hinh

3.1. Lwoi tinh todn

Mién tinh dugc roi rac hoa thanh 4.143 nat
tuong Ung véi 8201 phan tir, dién tich 16n nhét
945.719m?, di¢n tich nhé nhat 1.161m> So d6
mang luéi tinh 2D cua hd Pong Nai 2 duoc thé
hién nhu Hinh 3.

Hinh 3. So d@6 hedi tinh todn cho ho Pong Nai 2

3.2 Dir liéu dau vio

Dia hinh

Dia hinh dwgc iy tir ban dd cao do sb
Dem30x30 d6i voi pham vi long hd va
Dem90x90 cho luu vuc hd chita. Do chit lugng
s6 liéu cao do s6 chua tdt nén cac gia tri cao do

sb sau khi duoc noi suy vao cac nut ludi trong
toan mién tinh sé phai duoc st 1y lai sao cho dam
bao diéu kién vé dung tich trong hd chira. Pay
12 mot trong nhimg yéu td quan trong anh hudng
dén két qua mo phong ctia mé hinh.

TAP CHi KHI TUQNG THUY VAN
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Hinh 4. Pia hinh day Ho Pong Nai 2

Dong chay

S liéu dong chay duoc 14y tir luu luong thuc
do vé hd nam 2015 dé 1am hi¢u chinh va kiém
dinh mé hinh. Céc sb liéu dong chay ding dé mo
phong cho céc kich ban nén va kich ban bién doi
khi hau duoc ldy tir s6 liéu md phong ciia mod
hinh SWAT.

Bun cat

S6 liéu bun cat bun cét trung binh nhidu nam
thoi ky 1980 - 2000 dwa vao mién tinh duoc ldy
tir két qua moé phong tir mé hinh Swat (Hinh 5).
Ham SISYPHE dugc stir dung dé doc sd liéu bun
cat bd xung tir Iuu vie song do qué trinh x6i mon
trén luu vuc vao mién tinh.

100000

80000
60000
40000
20000

0 PR

1 2 3 4 35 6 7T 8 2 1011 12

Hinh 5. Tong lwong bun trung binh nhiéu
nam
Céu trirc day (bed structure)
Su phan b bun cat day trén trong 1ong hd
chira 1a mot trong nhimg dit liéu dau vao quan

TAP CHI KHI TUQNG THUY VAN

trong trong Ung dung mo hinh thuy dong luc
hinh thai va anh huéng rat 16n dén két qua du
bao. Theo két qua khao sat dia chat, thanh phan
hat chu yéu 1a céc loai hat c6 dudng kinh nho
nhu bun va sét (d < 0,04mm) chiém dén 70%,
con lai la cat hat min (d = 0,075 - 0,425mm).
Trong nghién ctru nay, thanh phan bun cat day
duoc phan thanh 3 loai hat c6 duong kinh lan
lugt di = 0,1E-3m (cat min); d> = 0,025E-3m
(bun); ds = 0,5E-6m (sét) phan bd dong dang
theo khong gian trén toan mién tinh. Ty 1& phan
phdi ctia cac thanh phan hat twong tng 13 0,1;
0,2;0,7.

3.3. Diéu kién bién

Bién thiiy dong luc

Bién luu lugng: Luu lwong dong chay dén hd
dugc ap dat trén bién hé phia thugng luu va muc
muc nude hd duoc ap dit cho bién ho phia ha
luu. Bién ha luvu: myuc nudc ngay trong hd nam
2015 duogc ap dat trén bién ho phia ha luu.

Bién bun cat

Trong nghién ctru nay, ching t6i st dung 3
loai bién bun cat gdm: bun cat lo ling (g/1); bién
bun cat day (m*/s) va bién bién dbi day (evolu-
tion - m). Do han ché vé s6 liéu tai bién khi mé
phong trong thoi ky dai, chung t6i gia dinh cac
dac ta cho cac loai bién nhu sau:

S6 thang 09 - 2018



Loai bién M0 ta

Bun cat lo ling  Ap dat (thay ddi theo thang)

Bun cat di day Tu do

Bién dbi day Ty do

Ham CONLIT() dugc sir dung dé thay doi
cac diéu kién bién bun cat trén cac bién ho.
3.4. Higu chinh va kiém dinh mé hinh
Khac voi dong chay trong song hay khu vuc
cira séng/bién ché d6 thuy dong luc trong hod
chira thudng thay d6i cham. Mot trong cac yéu to
quan trong khi mé phong thity luc 1a dam bao vé
mat téng luong. Do s6 liéu dia hinh dugc léy tur
dir liéu Dem 30x30 nén kho c6 @6 chinh xac cao
nén chua dam bao vé mit téng lugng. bé dat
duoc téng luong chiing t6i hi¢u chinh lai s6 lidu
dia hinh. Qua trinh hiéu chinh duoc tién hanh
theo phuong phap thir dan, ham FONT duoc sir
dung dé thay ddi gia tri cao do day hd tai cac nut
trén toan mién tinh cho dén khi tong lugng nudc
trong ho dat dén 281.106m? img véi MNDBT =
680m. Két qua hiéu chinh cho két qua dung tich
trong hd tng véi MNDBT 1a 281.106m? sai khac
v6i thiét ké 11,74%. Muyc nudc hd thay dbi theo
ngdy tuong ung v6i didu kién van hanh niam
2015 thé hién nhu Hinh 6.
Van chuyén bun cat day va bién dbi day duoc
tinh toan thong qua phuong trinh Exner (4).
(l—n)%+V-Qb:0 4)
Dbi voi bun cat di day, cong thire ciia Van
Rijin (1984) [4] duoc lya chon dé tinh toan bun
cat di day ddi voi hat c6 kich thude 0,2mm < dso

<2mm.
.1
Hp - H(?)‘
0(17‘

Trong d6: n 1a hé s6 do réng; Qv: lugng bun
cat di day thuong dugc tinh toan theo cong thure
thuc nghiém va ban thyuc nghi¢m

Dbi v6i bun cat lo limg, ham lugng bun cat
can bang tai sat day duogc tinh bang cong thic

®,=0, 053D:°’3(

)
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cua Zyserman and Fredsoe (1994):

0,331(6'-6,)""

C, = 6
‘1+0,72(0'-6.)"" ©)

Phuong trinh can bang ddi v6i bun cat lo ling
duoc viét dudi dang:

=0

z=Zyy

(1-m) L (£-D) )
ot
Két qua md phong vé bun cat lo ling giao
dong tr 0,002 - 0,005g/1 vao mua kiét va 0,012 -
0,2/l vao mua li. Két qua kha phu hop véi két
qua khao sat bun cat.

Mug nuoc se sanh giua thue do va ma pheng Ho Dong Nai 2

=y == Thut d&
—— Mo phong

Mue nues: rong ho (m)

T T T T T T T
160 210 240 IT0 M 33D 360
Mgay

T T T T T
o W 8D B0 20 980

Hinh 6. Myc nudc ngay giita mo phong va
thue do

4. Két qua

4.1. Két qudi mé phong nam 2015

Dong chay

Vao mua kiét, do lugng nudc bo xung tur
thuong luu it va phan 16n duoc gitr lai boi cac
hé chira thugng luu nén van toe dong chay nho
hon nhiéu so v&i vao mua lii. Van toc dong chay
16n nhat dao dong 0,01 - 0,12m/s. Trong mua I,
luu lwong dong chay duoc bd xung, van tée dong
chay c6 thé 1én dén 0,3m/s cha yéu phan bd tai
phia thuong Iuu hd. Van tdc dong chay ¢ phia
thuong luu hd thudng 16n so voi phan giita va
ha luu hd. Van tdc dong chay 16n nhit trong mua
kiét va Il thé hién nhu Hinh 7.

Ham luwong bun cdt lo lirng

Ham luong bun vao mua kiét dat khoang
0,002 - 0,006 g/1, vao mua lii ham lugng bun cat
dao dong tir 0,008 - 0,2 g/l. Trong mua I{i, bun
cat duoc van chuyén tur thuong luu vé ha luu nén

TAP CHi KHI TUQNG THUY VAN
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ham luong tai ddy c6 xu hudng cao co thé dat tir
0,2 - 0,5 (g/1). Ham luong bun cat phan b theo
khong gian va thoi gian tai hd Pong Nai 2 duoc
thé hién ¢ Hinh 8.

Boéi ling long hé (Bed Evolution)

Qué trinh bdi ldng trong 1ong ho bién d6i vai
tdc dd khac nhau theo mua. Vao mua kiét, toc do

EIE N D00 Dty T THUMOMG LU VE: L LI D DO

bdi trong hd cham hon do lwong dong chay va
phui sa vé ho thap. Sang mua 1, tong lugng dong
chay va phu sa vé ho tang hon rat nhiéu din dén
sy bdi ldng nhanh hon. Mirc d6 boi lang trong 3
thang dau khong dang ké; trong 6 thang tiép theo
dao dong 0,001 - 0,006m; sau 12 thang dao dong
tir 0,038 - 0,086m.

0 A T SR T
]

Ik |
Ay

Hinh 7. Bién doi ddy theo mdt cdt doc tir thirong lwu vé ha leu sau 1 nam

4.2. M6 phéng qua trinh boi ling trong
thoi gian dai 50 nam

Dé xem xét qua trinh bdi ling trong 10ng hd
trong mot thoi gian dai, chung t6i tién hanh mo
phong trong thoi gian 50 nam. S liéu luu lugng
va bun cat thay doi theo thang, sir dung két qua
mo phong tir mé hinh SWAT.

Két qua mo phong cho thay, sau 50 nim tong

lugng phu sa boi ling trong hd Pong Nai 2
42,7.106m°. Bang 1, Hinh 9, Hinh 10, Hinh 14
thé hién lugng bun cat boi ling trong hd sau 50
niam. Téc d6 boi léng c6 xu huong tang nhanh &
25 nam dau (880840m3/nim) sau d6 giam dan va
on dinh it thay d6i (853.152m3/nim). Tc d6 bdi
lang trung binh mdi nam thé hién.

Bdng 1: Téc dé béi lang sau 50 nam

Téc d9 boi lang trung

binh 1 nim (m%)

Nim 2’:'“3;
5 3694242
10 8064662
15 12436881
20 16802571
25 22021005
30 25481113
35 29790161
40 34092531
45 38391840
50 42692240

738848
806466
829125
840129
880840
849370
851147
852313
853152
853845

TAP CHI KHI TUQNG THUY VAN
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Toc dd boi lang trung binh mai nam - A
200000

850000 | i S

500000 I

730000
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Hinh 8. Toc do boi ldang trung binh méi nam

BRER CO0 Dol T TRIURIRCR LI WE bl LI b (W0 P 2 - D EAN R0
|':-l BT
{40 nmm
— i nan
120 nam
116 ih

Hinh 9. Bién doi day doc ho tir thuong luu vé ha luu sau 50 nam

BIEN DOL RAY TRONG LOME HO DOME NAT 1 Sl 50 ndm - KOO

Hinh 10. Boi ldng long hé sau 50 nam

TAP CHi KHI TUQNG THUY VAN
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5. Két luan va théo luan

Qua trinh bién doi day dién ra gém 2 qué
trinh: bun cat di day (bed-load) va qu4 trinh ling
dong cua cac hat bun cat von phu thuoc nhiéu
vao van toc dong chay. Do d6, sy bién dong day
do qua trinh bdi lang phu sa trong 1ong hd c6 thé
chia thanh 3 khu vuc khac nhau:

- Tai phia thugng luu, do anh huong nhiéu
ctia ché d6 dong chay trong séng va mit cit udt
nhoé nén van tdc dong chay 16n qua trinh bed-
load chiém wu thé hon so vé&i qua trinh liang
dong. Van tde trong khu vuc nay co thé dat dén
0,35m/s.

- Khu vyc giira hd, mat cat wdt ¢6 xu hudng
rong ra, van toc dong chay nho lai (van tdc 16n
nhit dat 0,06m/s), qué trinh bién d6i day chu yéu
1a do ling dong phii sa va nhan mot phan bun cat
di day tir thuong luu dem dén do qua trinh bed-
load.

- Khu vuc ha luu ho, qué trinh bién d6i day
dién ra manh hon, day 1a vi tri cudi ciing don
nhan lugng bun cat tu thuong luu vé. Qua trinh

VAN TOC DONE CHAY Lom NMAT Mba IET TROMRG LONG HO DONG MAJ 2

bdi ling tai day chu yéu do qua trinh ling dong
gdy ra boi van tdc giam nhanh, véan toc 16n nhat
khoang 0,05m/s.

Sau 50 nam, tong luong pht sa boi lang trong
h6 Pong Nai 2 42,7.106m?. Tc do bdi lang co
xu huéng ting nhanh & 25 nim dau khoang
880.840 m?/nam va 6n dinh & 25 nam cudi
khoang 853.845 m*nam.

Hién tugng cting hoa khi phu sa hat min boi
lang két dinh trong mot thoi gian dai khong dugc
xem xét trong nghién ctru nay. Viéc xem xét
thém hién tuong hoa ctng ciia phu sa ling dong
s& duogc cai thién trong nhitng nghién ctru tiép
theo.

M6 hinh TELEMAC véi sy hé trg tinh todn
song song va ma ngudn md& gitp ngudi sir dung
nang cao toc do tinh toan va linh hoat trong tinh
toan cac kich ban. Diéu nay thuc sy hiéu quéa dbi
v6i nhitng nghién ctru vé thay doi hinh thai day
song, ho, bién vén chi cé thé théy ro khi mo
phong vaéi thoi gian rat dai hang chuc nam, tham
chi hang tram nam.

vy TOC DOWG CHAY LON WMAT MO L TRONG LONG O BOSG NAL 2

Hinh 11. Vin toc dong chay 16n nhat trong hé trong mua kiét va mua lii

TAP CHI KHI TUQNG THUY VAN
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Hinh 12. Ham lwong bin cdt trong ho trong mét nam
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Hinh 13. Bién doi day trong ho Pong Nai 2 sau 1 ndm mé phong
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Hinh 14. Cao trinh ddy hé tai MC(1-1), MC(2-2), MC(3-3) tai thoi diém T=0, T=25, T=50

Loi cam on: Két qua nghién ciru trong bai bdo nay dwge thiee hién véi sy tai tro' ciia dé tai cap
B$ 2016: “Nghién civu danh gid va diw bdo boi ldng long hé khi vin hanh lién ho chira trén dong
chinh séng Pong Nai” - MS: 2016.02.19 do Truwong Pai hoc Tai nguyén va Méi truong Tp. Ho Chi
Minh chu tri.
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THE EFFECTS OF CLIMATE CHANGE ON THE TRANSPORTA-
TION OF SEDIMENT THE DONGNAI 2 RESERVOIR

Le Ngoc Anh', Doan Thanh Vu', Hoang Trung Thong" Can Thu Van'!
"Ho Chi Minh University of Natural Resources and Environment, Ho Chi Minh City

Abstract: Reservoir sedimentation is one of the major issues affecting the operation and longevity
of hydropower projects. The objective of this study is to provide more information on the variation
of the bottom of the Dong Nai 2 hydropower reservoir in terms of its space and time and sedimen-
tation rate of the reservoir after a long time. The TELEMAC 2D - SISYPHE model is used to simu-
late hydrodynamic and sediment transport in reservoirs. The results show that: after 50 years, the
total amount of sediment deposited in the reservoir is about 42.7x106m>; the sedimentation rate
tends to increase rapidly in the first 25 years (880840 m?/year) then gradually decrease and stabi-
lize slightly (853,152 m’/year).

Keywords: TELEMAC 2D model, SISYPHE model, transportation of sediment, Dong Nai 2
reservoir.
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- PHUONG PHAP XAC DINH
NGAY BAT PAU GIO MUA MUA PONG O VIET NAM

Tran Pinh Linh!, Chu Thi Thu Hwong!

Tém tit: Bai bdo dua trén sé liéu tai phdn tich ERA Interim va s6 liéu quan trdc nhiét dé ngay
tai 60 tram trén cdc ving khi hdu B, B2, B3 va B4 trong giai doan 1981-2015 dé dwa ra phwong
phap xdc dinh ngay bdt dau gié mita miia déng (GMMP)6 mién khi hdu phia béc Viét Nam. Bai bdo
dd phan tich va lya chon dwoc ba yéu té can cir (YTCC) dé xdc dinh ngay bdt dau ciia GMMD,
gom:(1) Gié kinh hwéng trén khu v phia Bac Viét Nam (16-23,5°N; 102-108,5°E) - V1; (2) Khi dp
muee bién trén khu viee Déng Bdc va Pong bang Bdc Bé (20-24°N; 105-110°E) - MSL2 va (3) Nhiét
dé quan trdc tai cdc tram trén khu vue. Twong g timg YTCC, bdi bdo ciing dwa ra dwoc chi tiéu
xac dinh mot dot khong khi lanh (KKL), tir do xdc dinh ngay bat dau ciia GMMP trén khu vuc thong
qua tiéu chi vé s6 ngay téi da ma hoan luu trén khu viee ¢é gidn doan ciia gié mia tdy nam. Phwong
phadp di dvoc ap dung thir nghiém cho 4 nam tir 2011-2014. Két qua dwge kiém nghiém la chinh xdc.

Tir khoa: Gié mia mia dong; Khéng khi lanh; Phiong phap xdc dinh ngay bat dau gié mia mia

dong.

Ban Bién tap nhan bai: 22/06/2018  Ngay phan bién xong: 15/08/2018 Ngay dang bai: 25/09/2018

1. Mé dau

Viét Nam 1a qudc gia ndm trong khu vuc
Chéau A gié mua, mot khu vyc gié mua rong 1on
va dién hinh nhét trén thé gii. Hon nita, nudc
ta lai nam trong ving giao tranh cia cac hé thong
gi6 muakhac nhau nén ché do hoan luu trén lanh
tho Viét Nam hét strc phirc tap [1].

Trong thoi ky GMMD, nudc ta luan phién
chiu anh hudng cua hai hé thong gié c6 ban chat
khac nhau. Mdt 1a dong khong khi lanh va kho
c6 ngudn gde tir ap cao luc dia, day la dong gid
thuoc hé théng gio mua mua dong Dong A.
Dong thir hai thudc hé thong gié mua Pong Nam
A néng va am hon c¢6 ngudn gdc tir ap cao luc
dia da bi nhiét doi hoa hodc tur ap cao can nhiét
d6i bac Thai Binh Duong. Sy tranh chép cua hai
hé théng nay xay ra gan nhu xuyén subt thoi ky
mua dong. O mién khi hau phia bic, hé thong
thir nhit chiém wu thé hon va chi phdi phan 16n
thoi gian. Trong khi d6, & mién khi hau phia
nam, hé thong thir hai lai 13 ¢6 anh huong thuong

'Khoa Khi twong Thuy van - Pai hoc Tai nguyén
va Moi truong Ha Noi
Email: tdlinh@hunre.edu.vn
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xuyén hon [1].

O cac ving khi hau phia bac, anh huéng cua
GMMBD thuong gay nén mot sb hién twong thoi
tiét cuc doan anh hudng nghiém trong dén strc
khoe, san xudt va nhiéu phuong dién khac cua
cudc séng. Céc hién tugng cuc doan xday ra
thuong nién co thé ké dén nhu rét dam, rét hai,
swong mudi, bang gia, tuyét, mwa nho, mwa phin
va suong mul.

Mic di GMMBP c¢6 anh huéng 16n dén didu
kién thoi tiét va khi hau nudc ta, nhungkhac véi
gi6 mua mua hé (GMMH) khi trén khu vuc Viét
Nam di duoc nghién ctru trong dbi day di vé ca
ngay bit dau va cuong do nhu Nguyén Ding
Mau va cs, 2018 [5], Ngo6 Thi Thanh Huong va
cs, 2017 [8], Pham Xuan Thanh va cs, 2009 [14],
Nguyén Lé Diing va cs, 2014 [14], Zhang va cs,
2002 [18], Kajikawa va cs, 2012 [11], Wang va
cs, 1999, 2004 [15], Ding va cs, 2001 [6], Mao
va cs, 2004 [12] thi GMMBD chua dugc nghién
ctru nhiéu, dic biét & Viét Nam va dbi véi ngay
bit dau.

Mot s6 nghién ctru trén thé gigi vé GMMBD
moi chi dé cap dén cudong d6 ma chua xem xét
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dén ngay bat dau nhu Gong va cs, 2001 [7],
Chan va Li, 2004 [3], Chen va cs, 2000 [4], Yang
va cs, 2002 [17], Sun va Li, 1997 [10], Jhun va
Lee, 2004 [9]. Trong nhitng nghién ctru nay, cac
tac gia ciing dé xuat nhirng chi s khac nhau dé
danh gia cuong do cia GMMD. Gong va cs
(2001) xac dinhcuong do0 GMMD thong qua chi
s6 khi ap & khu vye trung tim ap cao Siberia. Chi
s6 nay duoc xac dinh théng qua tri s khi ap muc
bién trung binh trén khu vuc gidi han tir 40-
60°N; 70-120°E [7]. Chan va Li lai dya vao su
twong phan khi 4p theo chiéu dong-tay (dat -
bién) thong qua gia tri chénh léch khi 4p muc
bién gitta hai khu vyc Pong A (30-55°N; 100-
120°E) va Ty Béc Thai Binh Duong (30-55°N,
150-170°E) dé xac dinh cuong d6 GMMBD
[3].Hodc dua vao cudg d6 cua rinh Pong A
thong qua do cao dia thé vi muc 500hPa trung
binh trén khu vuc (30-45°N; 125-145°E) [11].
Bén canh d6, mot sd tac gia lai xac dinh cuong
d6 GMMD thong qua tc do gid & cac muc khac
nhau.Chen va Yang théng qua chi s toc do gio
kinh huéng ¢ 10m trén khu vuc BDong Nam chau
A ((10-25°N; 110-130°E) va (25-40°N, 120-
140°E)) [4] hodc muc 850hPa trén khu vuc Déng
A (20-40°N; 100-140°E) [18]. Jhun va Lee xéac
dinh thong qua do dut gié ngang gitta khu vuc
(27,5-37,5°N; 110-170°E) va khu vuc (50-60°N;
80-140°E) [9].

Nhu vay, cho dén nay, & Viét Nam chua c6
nghién ctru nao vé GMMP dugc cong bd chinh
thirc. Chinh vi vay, trong bai bao nay, chung t6i
s& tién hanh nghién ctru va dé xuit phuong phap
x4c dinh ngay bat dau hoat dong ciia KKLtrén
khu vuc phia bac Viét Nam,bao gdm ngay bat
dau cua dot KKL dau tién va ngay bat dau thinh
hanh GMMD trén khu vuc trong tirng mua dong.

2. S6 liéu

Bai bao sir dung s liéu tai phan tich ERA In-
terim ctia Trung tim Khi twong han vira chau Au
trong giai doan 1981-2015. S4 liéu nay duoc thu
thap theo ngay, bao gdm cac bién: (1) toc do6 gio
vi huéng (u - m/s), (2) toc do gio kinh huéng (v

BAI BAO KHOA HQC

- m/s) va (3) khi 4p muyc bién (MSL - N/m?). B
phan giai ctia s6 lidu thu thap 13 0,5x0,5 d6 kinh
vi trén khu vuc gidi han tir 0-80°N; 60-160°E,
bao tron khu vuc gié mua mua dong Pong A.

Bén canh do, bai bao con sir dung sé lidu
quan tric nhiét do tir 60 tram Khi tuong trén 4
ving khi hau phia bac Viét Nam. Ciing twong tur
nhu s6 lidu tai phan tich, sb liéu quan tric dugc
khai thac ciing 1a s6 liéu trung binh ngay va trong
giai doan 1981-2015.

3. Phwong phap xic dinh ngay bit diu
GMMD

Bai bao tién hanh x4c dinh ngady bit dau
GMMBP qua bdn bude, gom:

Budce 1: Xéc dinh thoi gian kha nghi ma
GMMBD c6 kha ning bat dau;

Budc 2: Xéc dinh cac yéu té 1am cin ctr x4c
dinh ngay bat dau GMMBD (trong khudn kho bai
béo ching i quy wdc goi yéu té d6 1a yéu tb can
ct - YTCC);

Budc 3: Xac dinh chi tiéu cho tirng YTCC.

Buéc 4: Kiém tra sy gian doan boi GMMH
va dua ra két luan.

Duéi day, 1an luot trinh bay phwong phap chi
tiét thuc hién trong tirng budc.

3.1. Phwong phap xdc dinh thoi ky kha nghi
cia sw bdt dau ciia GMMD

Dé xé4c dinh khoang thoi gian ma GMMD ¢6
kha nang bat dau anh huong dén khu vuc (thoi
ky kha nghi), chung toi tién hanh phan tich ban
d6 truong hoan luu trung binh trong cac thang.
Dé giam thiéu anh huong cia dia hinh dong thoi
van thé hién dugc ddy du dic diém cua KKL, dbi
v6i truong hoan luu va cac thanh phan gio, bai
bao lya chon muc 925hPa dé tinh toan va phan
tich.

Két qua ¢ hinh 1 cho thdy, trong thang 8, toan
lanh thd nudc ta van con nam trong su chi phdi
clia gi6 mua tiy nam. O Bic B9, do nim & phia
béc ranh gié mua nén hudng gioé chu dao 1a nam
dén déng nam. Gié mua tdy nam sau khi di qua
lanh th6 Viét Nam hoi tu vao ap thip Trung Hoa
c6 tam ¢ khoang (30°N, 105°E).

TAP CHi KHI TUQNG THUY VAN
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Str & HGT (925hPa.AUG.1981-2015: ERA)
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Hinh 1. Truong hoan lwu va do cao dia thé vi trong cdc thang 8 (trdi), thang 9 (giita) va thang 10
(phai) trén khu viee Viét Nam va lan can

Pén thang 9 dac diém hoan luu trén lanh thd
Viét Nam c6 thay d6i 1on. Dai hoi tu nhiét d6i da
dich chuyén xudng khu vuc Trung Bo nén & Béc
Bo ltc nay da nam trong su chi phdi cua dai gio
d6ng c6 ngudn gde tir hai trung tim ap cao gom
ap cao Thai Binh Duong va ap cao lanh luc dia.
Trong khi ¢ phia bac da bat dau co dau hiéu hoat
dong cua gio mua mua dong thi & khu vuc phia
nam van chiu anh hudéng ciia gié mua tiy nam.

Sang thang 10, ta thiy c6 su phat trién va mo
rong manh m¢ cua hé théng hoan luu tir phia béc.
Toan bd nira phan phia béac lanh thd Viét Nam
lac nay d3 nam trong sy chi phdi cia dong gid
phan ky ra tir 4p cao lyc dia. Phan phia nam lanh
thd luc nay ciing khong con ndm trong su chi

Su bién &6i cua gid kinh huwdng trung biah thaag

phdi hoan toan cua gié mua ty nam nita. Thay
vao d6, phan 16n nam trong su chi phdi cua tin
phong tur ap cao Thai Binh Duong. Pham vi chi
phdi cia gi6 mua tiy nam trong thang nay chi
con mot phan nhé & Nam Bo, tuy vay hudng gid
cling d4 thay doi nhiéu so véi trong thang 9.

Tur két qua trén co thé nhan dinh réng, gio
mua mua déng & cac ving khi hau phia bac Viét
Nam kha ning cao s& bit diu trong thang 9,
mudn 1a trong thang 10 hodc sém nhét 13 cubi
thang 8. Pidu ndy dong nghia rang, tir thang 8
dén thang 10 hang nam 13 thoi ky ma kha ning
GMMBD c6 thé bit ddu. Do viy, bai bao s& tap
trung xac dinh ngay bit ddu GMMD trong giai
doan nay.

Hinh 2. Sw bién doi ciia toc dp gié kinh hwéng trung binh thang (trdi) va trung binh ngay (phai)
trong giai doan chuyen tiep twr GMMH sang GMMD

3.2. Phuwong phdp xdc dinh yéu 10 cin cir va
chi tiéu xdc dinh sw bdt dau ciia GMMP

Qua trinh phan tich ¢ trén cho théy, KKL Ia
thanh phan cha dao chi phdi khu vuc phia béc
nudc ta trong thoi ky GMMBD. Do vay, ching t6i
can cu vao hoat dong cua KKL dé danh dau su
bat ddu GMMD trén khu vuc. Theo d6, cac

TAP CHI KHI TUQNG THUY VAN

YTCC dugc xéac dinh thong qua phan tich cac
nhom yéu té vé gio, khi ap va nhiét do sao cho
phan anh duoc sy xam nhap lanh vao nudc ta.
a. YICC va chi tiéu vé gié
Phan tich truong hoan luu ¢ hinh 1, bai bao
nhan thay, thanh phan gi6 vi hudng u trén khu
vuc Bic B gan nhu khong c6 su thay d6i vé
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hudng trong sudt thoi ky tir thang 8 dén thang
10 hang nam. Trong thang 8, do gi6 mua tdy nam
bi udn cong theo chiéu x04y thuan sau khi vuot
qua ranh thdp c6 vi tri ngang qua khu vuc nam
DPong Bing Bic Bo nén da phan ¢ Bic Bo ciing
c6 gio thién dong nhu trong thang 9 va thang 10.
Nhu vay, sé& 1 bat hop 1y néu can ¢t vao thanh
phan nay dé xac dinh sy bat dau cia GMMDP.

Khac voi gié vi hudng, thanh phan gié kinh
huéng c6 sy thay doi rd rét gitta thoi ky GMMH
vé6i thoi ky GMMBD, giita khu vuce chiu chi phbi
cua GMMH véi khu vuc chiu chi phéi cua
GMMBD. Thoi ky GMMH (khu vuc chiu chi phbi
cua GMMH) ¢6 gi6 thién nam, trong khi thoi ky
GMMBD (khu vuc chiu chi phdi cia GMMBD) lai
¢6 gi6 thién bac. Diéu nay chimg t6 rang gié kinh
huéng phan anh tét sy chuyén doi tr GMMH
sang GMMBD trén khu vuc nghién clru va vi vay
no6 duoc lua chon lam YTCC.

bé dac trung cho khu vuc nghién cou, YTCC
v dugc xac dinh trung binh trén khu vuc (16-
23,5°N; 102-108,5°E), bao tron mién khi hau phia
Bic Viét Nam (ki hiéu V1 (ving 1 - hinh 3)).
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Hinh 3. Vung xac dinh cac YTCC v (vung 1) va
. MSL (vung 2)

Veé chi tiéu, bai bdo dua ra tiéu chi gi6 kinh
hudng chuyén tir duong (gi6 léch nam) sang am
(gi6 1éch béc) va duy tri trong it nhat 2 ngay lién
tiép. Khi V1 thoa man tiéu chi nay thi xac dinh
mot dot KKL kha nghi. Diéu nay phu hop véi
quy dinh vé theo d6i KKL dang ap dung hién nay
cua Téng cuc Khi tuong Thuy van [4].

b. YTCC va chi tiéu vé khi dp

Khi ap 1a yéu t6 khong thé thiéu dé danh gia
su xam nhap ctia khong khi lanh xudng nudc ta.

BAI BAO KHOA HQC

Bé&i vi, ngoai sy xam nhap lanh, khi c6 xoay
thuan nhiét d6i (XTND) hoat dong trén Bién
Pong, gi6é & mién Bic nudc ta ciing thudong co
hudng 1éch bac. Hon thé nira, trong khoang thoi
gian kha nghi ¢6 su bit dau cia GMMD (thang 8
- thang 10) thi tin sudt hoat dong ctia XTND trén
Bién Dong ciing rat 16n. Do d6, néu chi can ctr
vao gi6 vi huong la khong du.

Tur dot KKL kha nghi, bai bao dua ra tiéu chi
vé khi 4p dé loai bo anh huong gian tiép gay gio
bic ciia XTND va xac dinh co sy xAm nhép cua
ap cao lanh luc dia. Tiéu chi nay dya trén khi ap
trung binh ngay trén khu vuc phia Dong Béc va
Pong bang Bic B (20-24°N; 105-110°E) duoc
tinh tir s6 liéu tai phan tich ctia truong khi 4p muc
bién - ki hiéu MSL2 (ving 2 - hinh 3), tiéu chi cu
thé nhu sau:

- Bién 4ap 24h so véi 24h trudc trong ngay
KKL kha nghi(AMSL224h)> 1hPa;

- Khi ap cuc tiéu trong 5 ngay lién tiép ké tur
ngay KKL kha nghi(min(MSL2))> 1007hPa
(riéng trong thang 8 1a > 1005hPa);

- Khi ap cuc dai trong 5 ngay lién tiép ké tir
ngay KKL kha nghi(max(MSL2))> 1010hPa
(riéng trong thang 8 1a > 1007hPa).

Su bién doi ciia V1 trong thoi ky chuyén giao
tir GMMH sang GMMBD thé hién & hinh 2 cho
thy sy thay d6i hudng ctia thanh phan gi6 kinh
huéng phan anh tét su thay d6i ctia hoan luu va
cac 1ap luan da dé cap o trén. Gia tri trung binh
thang cua V1 cho thdy gi6 chuyén hudng tir
thién nam (thang 8) sang thién bac (thang 9). Su
bién d6i cua V1 trung binh ngay cho thay, tur
khoang giira thang 9 (13/09) gié bic bat dau duy
tri 6n dinh.

c. YICC va chi tiéu vé nhiét do

Mot dot KKL kha nghi thda man céc ti€u chi
vé khi ap O trén hoan toan co thé 1a mot dot xAm
nhap lanh (XNL). Tuy nhién, dé thém phan chéc
chan chiing toi xem xét thém vé hé qua thoi tiét
ma n6 mang lai thong qua sy bién thién nhiét do
quan tric tai cac tram trén khu vuc nghién clru.
YTCC la nhi¢t do trung binh ngay va ti€u chi la
tir 2/3 s6 tram (>40/60 tram) trén khu vuc nghién
ctru c6 nhiét do trung binh ngay giam trén 1°C
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trong 2 ngay dau cua dot XNL. Dot KKL kha
nghi dong thoi thda mén ca tidu vé khi ap va nhiét
do goi 1a mdt dot KKL hay XNL.

3.3. Phuwong phdp kiém tra sw gidn doan do
GMMH va xdc dinh ngay bit dau GMMBD

Bai b4o coi ngay bat ddu mot dot XNL 1a ngay
bat dau GMMBD néu sau d6 khong co sy gian
doan hoan luu trén khu vuc béi GMMH ¢6 nguén
géc tlr ban cau Nam. Nguoc lai, néu bi gian doan
thi chi dugc coi la dot KKL dau tién. Khi do,
ngay bat dau GMMBP duge xac dinh khi xem xét
su gidn doan trong cac dgt XNL tiép theo mot
cach 1an luot cho dén khi x4c dinh duoc ngay bét
dau GMMBD.

Trong thoi ky bat dau cia GMMB, sau mot
dot KKL, GMMH c6 ngudn gdc tir Nam ban cau
c6 thé van co kha nang md rong 1én va chi phbi
dén toan bd mién khi hau phia bac. GMMH luc
nay thuong c6 hudng nam - dong nam ma it khi
¢6 hudng tdy nam & Béc Bo, trong khi ¢ Bic
Trung B6 va mot phan ving nam Dong Bang Bic
B6 van chi dao c6 hudng tdy nam (hinh 5).Tur
do, chung t61 dua ra ti€u chi xac dinh mot ngay
chi phdi cia GMMH trén khu vuc trong thoi ky
nay (tir thang 8 dén thang 10 hang ndm) nhu sau:

- Gi6 trén khu vuc Bic Bo (21-24°N; 102-

109°E) (vung 3 - hinh 4) c6 hudng thién nam
(V3>0);

- Gi6 trén khu vuc tir nam Dong bang Bic Bo
dén Béc Trung Bo (16-21°N; 100-110°E) co
hudng tay nam (vung 4 - hinh 4) (U4> 0, V4> 0).
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Hinh 4. Vung xadc dinh sy gian doan cua
GMMD boi GMMH

Ngay bat dau cua mot dot XNL duoc coi la
ngay bat dau GMMP néu trong 20 ngay tiép
theo ké tir ngay bit dau cua dot XNL, tong s6
ngay bi gian doan bdi GMMH khong t6i 5 ngay
hodc 3 ngay lién tiép. Nguoc lai, khi s6 ngay bi
gian doan tir 5 ngay hodc 3 ngay lién tiép tro 1én
thi chi duoc coi 1a ngay bat ddu dot KKL dau
tién.
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Hinh 5. Hoan luu khi quyén trén khu viee trong nhitng ngay bi gian doan béi GMMH
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4. Két qua xac dinh va kiém nghiém
phwong phap xic dinh ngay bit ddu GMMD

Pé danh gia do do tin ciy cua phuong phép,
chung t6i thir nghiém phuong phap cho bon nim
2011, 2012, 2013 va 2014. Viéc nay dugc thuc
hién tuan ty theo 4 budc da dugc mo ta & phﬁn
phuong phap. Két qua sau d6 duoc kiém nghiém
khi phén tich ban d6 duong dong nham tra 1oi
hai cau hoi:

(1) C6 dot KKL nao khac trudc ngay bit dau
duoc xac dinh khong? Néu c¢6 thi sau d6 c6 bi
gian doan b6t GMMH khong?

(2) Ngay bit ddu GMMBP xac dinh duoc co
dung 13 ngay bat ddu mot dot khong khi lanh
khong?

Néu cau tra 10i cho vé tht nhat cau hoi 1 la
“khong” hodc 1a “c6” cho ca hai vé, dong thoi
cau trd 101 cho cau 2 1a “dung” thi phuong phap
dua ra 1a chinh xac.

4.1. Két qua xdc dinh va kiém nghi¢m trong
nam 2011

Phan tich su bién ddi cua V1 trén hinh 6,
chung t6i xac dinh dugc 08 dot KKL kha nghi
trong giai doan thang 8 dén thang 10. Ngay bat
dau cua cac dot nay lan luot 13 06/8, 24/8, 09/9,
20/9, 29/9, 25/10 va 29/10. Kiém tra chi tiéu vé
khi ap trong cac dot KKL kha nghi (bang 1) cho
thiy, ké tir dot bat dau vao ngay 20/9 1a dat cac
chi tiéu.

Hinh 6. Bién doi ciia V1 trong giai doan thdng
8 dén thang 10 nam 2011

Tién hanh xem xét tidu chi vé nhi¢t d va su
gian doan cho dot KKL kha nghi bit dau vao
ngay 20/9, bai bao thdy céac tiéu chi déu thoa
man. Cu thé ¢o t&i 54/60 tram c6 nhiét giam qua
1°C (da phan giam trén 2°C) trong 2 ngay dau va
khong c6 su gian doan xay ra trong 20 ngay tiép

BAI BAO KHOA HQC

theo. Nhu vdy, ngay 20/9 dong thoi 1a ngay bat
dau dot KKL dau tién va ciing 13 ngay bat dau
GMMBD.

Kiém nghiém két qua cho théy ngay 20/9
dung 1a ngay bat dau GMMBD trong nam 2011.
That vay, truong duong dong (hinh 9) cho théy,
trong cac dot KKL kha nghi bat dau vao céc
ngay 06/8, 24/8 va 09/9 (hinh 9- hang trén cung)
déu khong phai 1a mot dot KKL. Mic du ¢ Béc
B gi6 ciing thién bac nhung khong phai tir ap
cao luc dia thé hién khi cac duong dong bi udn
cong theo chiéu xoay thuan. Con trong ngay 20/9
(hinh 9, hinh dau hang thir 2) thi ding 1a c6 KKL
anh huong dén nudc ta

Bang 1. Cac dac trung khi ap trong cac dot

KKL kha nghi nam 2011

I\gy AMSL2  Min  Max  Két
g (4h)  (MSL2) (MSL2)  lugn
06/8  -0,19 1000,5 10044 K. Dat
24/8 037 10030 1008,7 K. Pat
099 1,60 10046 10110 K. Dat
209 338 10118 10135  Dat
29/9 1,77 10110 10164  Dat
2510 327 10174 10197  Dat
29/10 1,00 10170 1019,7  Dat

4.2. Két qud xdc dinh va kiém nghi¢m trong
nam 2012

Bién ddi ctia V1 ¢ hinh 7 két hop véi tiéu chi
da néu, bai bao xac dinh duoc 09 dot KKL kha
nghi, gdm céac dot bat dau lan luot 01/8, 16/8,
22/8, 04/9, 13/9, 26/9, 06/10, 17/10 va 27/10.
Trong dé, tat ca 04 dot bat dau trude 13/9 va dot
bat dau ngay 27/10 1a khong dat chi tiéu cta khi
ap con ké tir dot bat dau vao 13/9 (trir 27/10) 1a
déu thoa mén (bang 2).

Bicn d6i 1] i

ng nam 2012

Hinh 7. Bién doi ciia V1 trong giai doan thing
8 dén thang 10 nam 2012
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Dot bat dau vao 13/9 ciing thoa mén tiéu chi
vé nhiét do (47/60 tram c6 nhi¢t giam hon 1°C)
va sau do lién tiép 20 ngay khong co sy gian
doan cua hoan luu trén khu vuc boi GMMH.
Nhu vay, ngay 13/9 1a ngay bat dau GMMD
trong nam 2012.

Truong duong dong cho thay ngay 13/9 ding
1a ngay bat ddu GMMBDB. Cac dot KKL kha nghi
trude ngay 13/9, su xuét hién gio bac trén khu
vuc déu do anh hudng cia XTND (hinh 9 - cac
hinh tha 2 va thtr 3 hang 2; hinh dau va thir 2
hang 3). Pot gi6 bic bat dau ngay 13/9 (hinh 9 -
cubi hang 3) 1a dot anh huéng ciia KKL. Ngay
13/9, mic du van c6 hoat dong cua xoay thuin
trén khu vyc gitra Bién Dong nhung hoan luu tir
ap cao lanh 1a d6i twong chi phdi & Bic Bo va
tach biét voi hoan luu cua xoay thuan.

Bang 2. Cac dac trung khi ap trong cdc dot
KKL kha nghi nam 2012

Ngay

i AMSL2  Min Max Ket
diu (24h) (MSL2) (MSL2) luan
01/8 - 9997  1001,5 K.Dat
16/8 1,92 1000,7  1008,0 K. Pat
22/8 1,61 1004,7  1008,8 K. DPat
04/9 0,65 1008,0  1012,5 K.DPat
13/9 1,40 1010,8 10142  Pat
26/9 2,69 10124 1015,1 Dat
06/10 3,78 10153 1017,1 Pat
17/10 3,23 10158 10183  Dat
27/10  -0,08  1012,0 1020, K. DPat

4.3. Két qud xdc dinh va kiém nghiém trong

nam 2013

Hién déi caa ¥1 trong nam 2013

o o g

Hinh 8. Bién doi ciia V1 trong giai doan thang
8 dén thang 10 nam 2013

dugc ngay bat ddu GMMD trong nam 2013 1a
06/9. Két qua cling dugc kiém nghi¢m (hinh 9,
hang thir 4) 1a chinh xéc.

Bang 3. Cac dac trung khi ap trong cac dot

KKL kha nghi nam 2013
Ngay . £
bt AMSL2 Min Max Ket
diu (24h)  (MSL2) (MSL2) luén
02/8 -0,77 998,8 1010,2 K. bat
13/8 -2,4 998,8 1005,2 K. bat
06/9 2,14 1008,7 1014,8 DPat
17/9 0,79 1007,5 1008,9 K. bat
25/9 5,24 1010,0  1015,5 Pat

4.4. Két qud xdc dinh va kiém nghi¢m trong
nam 2014

Tuong tu, chung t6i xac dinh dugc 05 dot
KKL khanghi c6 ngay bat dau 1an lugt 1a 13/8,
27/8, 15/9, 05/10 va 21/10 (hinh 10). Trong d6,
¢6 hai dot bat dau vao 27/8 va 15/9 1a khong dat
chi tiéu vé khi ap. Cac dot con lai dong thoi thoa
maén ca tiéu chi vé khi ap va nhi¢t do nén dugc
xéc dinh 1a cac dot KKL anh huéng dén nuée ta
(bang 4).

V& tiéu chi su gian doan hoan Iuu trén khu vuc
boi GMMH, trong vong 20 ngay sau dot KKL
13/8, c6 8 ngay GMMH chi phdi khu vuc. Sy
gian doan khong xuét hién voi dot KKL bat dau
ngay 05/10. Nhu vay, trong ndam 2014, ngay 13/8
1a ngay bat dau dot KKL dau tién con ngay 05/10
1a ngay bat ddu GMMH ¢ mién Béc nudc ta.

Bien doi cua V1 (rong ndm 2014

Hinh 10. Bién doi cua VI trong giai doan
thang 8 dén thang 10 nam 2014
Phén tich truong dudng dong cho thiy su
xuat hién cta gi6 bic trén khu vuc trong ngay

13/8 va 05/10 1a do anh huong ciia KKL. Khi d6
trong ngay 27/8 va 15/9 chi la do anh hudng cua

Thuc hién cac budc nhu trong hai nam trudc,
dua vao hinh 8 va bang 3, bai bao da xac dinh
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XTND (hinh 9 - hang th 5).

Déi véi su gian doan hoan luu GMMD sau
ngay 13/8 thé hién khi cac gia tri V3, U4 va V4
déu duong trong cac ngay tir 16-19/8 va 21-24/8

A SRS A I e

50 B NS T 14 AN
ey FraSS:
S A@‘_,

=§“=-__-f_,;=‘-

i
) el -
N5
= %
I."'\

Zi,
G

4%

[x

!
A

S8

TR
.,

-

(bang 5). Truong dudng dong ciing cho thiy
dung 1a GMMH chi phdi khu vyc trong nhimng
ngay nay (hinh 11).
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Hinh 9. Truong dwong dong trong ngay bdt dau ciia cac dot KKL kha nghi cdc nam 2011-2014
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Bang 4. Cdc dac trung khi ap trong cdc dot

KKL kha nghi nam 2014
I\Lg;y AMSL2  Min Max Két
: 24h)  (MSL2) (MSL2) luj
T (4m) (MSL2) (MSL2) luin
13/8 2,14 10063 10111  Pat
278 05 10090 10129 K. Pat
159  -064 9999 10115 K. Dat
05/10 39 10137 10185  Dat
21710 1,83 10162 10186  Dat
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Bdng 5. Toc do gié V3, U4 va V4 thé hién s
gian doan cua hoan luu boi GMMH

TT  Ngay V3 U4 Z
1 16/3 2,6 1,9 3,3
2 17/8 4,1 3,5 4,1
3 18/8 3,1 4.6 3,8
4 19/9 2,0 4,9 3,7
5 21/8 1,8 0,5 2,5
6 22/8 5.2 1,3 2,9
7 23/8 5.4 1,9 2,9
8 24/8 3,9 1,5 2.8

Hinh 11. Truwong dwong dong trong mét s6 ngay hoan luu trén khu vuec bi gian doan béi GMMH
sau dot KKL ngay 13/8/2014

5. Két luan

Bai bao dua ra phuong phap xac dinh ngay
bat ddu GMMD qua bdn budc, gom:

Buédce 1: Xéac dinh thoi gian kha nghi ma
GMMBD c¢6 kha ning bat dau;

Budce 2: Xac dinh cac YTCC xac dinh ngay
bit ddu GMMD;

Budce 3: Xéc dinh chi tiéu cho ting YTCC;

Budc 4: Kiém tra sy gian doan boi GMMH
va dua ra két luan.

Theo d6, da xac dinh dugc thoi gian ma
GMMBD c¢6 thé bat ddu & nudc ta 1a thoi ky thang
8 - thang 10 hang nam. Qua phan tich xac dinh
ba YTCC dé xac dinh ngay bit ddu GMMD,
gom: (1) gi6 kinh hudng trén khu vuc Bic Bo va
Béc Trung B (16-23,5°N; 102-108,5°E) -V1, (2)
Khi 4p muc bién trén khu vyc Pong Bic va
Pong bang Bic Bo (20-24°N; 105-110°E) -
MSL2 va nhiét d6 quan tric tai cac tram trén khu
vuc.

O mién béc Viét Nam, duogc coi 1a c6 mot dot
KKL anh hudng khi thoa man dong thoi cac chi
tiéu sau:

- VI chuyén tir duong sang am (gi6 doi

TAP CHI KHI TUQNG THUY VAN

hudng tir thién nam sang thién bac) va duy tri
trong it nhat 2 ngay lién tiép;

- Bién ap 24h cia MSL2 trong ngay dau cua
dot KKL > 1hPa;

- Cyc tiéu cua MSL2 trong 5 ngay lién tiép
ké tir ngay bat dau dot KKL > 1007hPa (riéng
trong thang 8 1a > 1005hPa);

- Cyc dai cia MSL2 trong 5 ngay lién tiép ké
tir ngay bat dau dot KKL > 1010hPa (riéng trong
thang 8 1a > 1007hPa);

- Tur 2/3 (40/60) sb tram tré 1én trén khu vuc
¢6 nhiét d6 giam trén 1°C trong hai ngay dau ctia
dot KKL.

Ngay bit dau GMMBD dugc xac dinh 1a ngay
dau tién cua dot KKL thda man diéu kién trong
20 tiép theo ké tir ngay bat ddu cua dot KKL,
tong s6 ngay bi gian doan boi GMMH khéng tGi
5 ngay hodc 3 ngay lién tiép. Trong do, ngay
gian doan béi GMMH la ngay thoa man:

- Gi6 trén khu vuc Bic B (21-24°N; 102-
109°E) c6 hudng thién nam (V3> 0);

- Gi6 trén khu vyc tir nam Dong Bang Bic Bo
dén Bic Trung Bo (16-21°N; 100-110°E) co
hudng tdy nam (U4> 0, V4> 0).
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Tinh kha thi ctia phuong phap di dugc thir  Két qua xac dinh va kiém nghiém chung to
nghi¢m khi 4p dung cho 4 nam tur 2011-2014.  phuong phap dua ra 1a chinh xéc.

Loi cam on: Bai bdo su dung 6 liéu va nhan duoc sw hé tro cia dé tai “Nghién cuu su dich
chuyén miia ciia cac hé théng gié miia va dnh hwéng ciia né dén sy bién dong thoi tiét trén khu viee
Viét Nam”, ma s6 TNMT.2016.05.07. Tdp thé tac gia xin chdn thanh cam on.
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A METHOD TO DETERMINE THE WINTER MONSOON ONSET
IN VIETNAM

Tran Dinh Linh!, Chu Thi Thu Huong'
"Faculty of Meteorology and Hydrology, Hanoi University of Natural Resources and Evronment

Abstract: Using the reanalysed ERA Interim data and the temperture from 60 stations over the
Northern parts and the North of the Central Vietnam during the 1981-2015 period, this paper gives
a method to determine the Winter Monsoon onset in Vietnam. The method based on three elements:
(1) Merdional wind in the Northern and the North of the Central Vietnam (16-23,50N; 102-108,50E)
- V1; (2) Mean sea level pressure in the North-Eastern of Vietnam (20-240N, 105-1100E)- MSL2 and
(3) Temperature observed from stations. The acticle also provides a set of criteria to specify a cold
surge that impacts on Vietnam, from which we determine the onset of Vietnam winter monsoon by
the criterion about the maximum number of day which has the circulation in the area is interrupted
by the summer monsoon. This method was then applied for four years from 2011-2014. The results
show that the method is relatively accurate.

Keywords: Winter Monsoon in Vietnam,; Cold surge; Method to determine the winter onset in
Vietnam.
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NGHIEN CUU TINH TOAN PHAN VUNG HAN - MAN
VUNG DPONG BANG VEN BIEN SONG MA

Lé Thi Thuwong', Trwong Vin Hung?

Tém tit: Trong nhitng ndm gan ddy han hdn, xam nhdp man viing dong bang ven bién song Ma
dd anh hieong rdt l6n dén doi song sinh hoat ciia ngweoi dan. Pdc biét trong nhitng nam duwéi anh
hieong ciia El Nino thi méi quan hé giita han han va xam nhdp mén cang thé hién ré tac dong ciia
né. Bai bdo nay sé tdp trung nghién cieu, tinh todn dé phén cdc tiéu vimg han - man nham giam thiéu
dén mike t6i da thiét hai do han han, xam nhdp mén gdy ra ciing nhuw lam co s6 dé xudt cdc gidi phap

sit dung nuwde hop 1y cho ting tiéu ving.

Tw khoa: Han han, xam nhdp man, viung dong bang ven bién soéng Ma.

Ban Bién tap nhan bai: 25/06/2018 Ngay phan bién xong: 15/09/2018 Ngay dang bai: 25/09/2018

1. Mé dau

Ving dong bang ven bién song Mi bao gdbm
cac huyén: Nga Son, Hau Loc, Hoang Hoa, TP
Sam Son, Quang Xwong, Tinh Gia. Pay la khu
vue ¢6 toe do phat trién kinh té cao theo xu
huéng chuyén dich co cdu kinh té va chuyén dbi
co cau cay tréng. Chinh vi vay, khu vuc nay doi
hoi nhidu vé nhu cau sir dung nude va yéu cau
giam nhe thién tai do ngudn nudc giy ra. Bén
canh do6, ving dong bang ven bién song Ma d6 ra
bién qua céac cira song: Ctra H6i, Lach Sung,
Lach Truong, Lach Bang. Vi thé vé mua can, khi
muc nudce tai cac tram phia ha du thap hon rat
nhiéu so v6i trung binh nhidu nim, lugng dong
chay tir thuong ngudn d6 vé giam manh, tao co
ho6i cho man cang tién siu vao trong ndi dong,
dac biét trong nhitng nam anh hudng cua El
Nino thi mdi quan hé giita han han va xam nhap
man cang thé hién rd: han cang nhiéu thi man
cang tién sau vao trong song, gay thiét hai khong
nho trong san xuat ndong nghiép, nudi trong thuy
hai san ¢ viing ven bién. Chinh vi vy ciing c6 rat
nhiéu nghién ctru vé han han, xam nhdp man
ving ven bién no6i chung va ven bién song Ma
noi riéng, tidu biéu nhu:

Dé tai cAp Nha nudc “Nghién ctru dé xuét cac
gidi phap giam thiéu anh huéng cua dong chay

'Pai hoc Tai nguyén va Moi truong Ha Noi
Email: ltthuong. kttv@hunre.edu.vn

kiét phuc vu san xuit néng nghiép, thuy san
vung ha du song Ca va song Ma” do PGS.TS
Nguyén Quang Trung - Vién Nudc, Tudi tiéu va
Mai truong 1am chu nhiém. Dé tai da danh gia
duogc hi¢n trang va nguyén nhan han han va xam
nhap man tai vung ha luu song Ca va song Ma,
nhing tic dong ctia han han dén san xuat nong
nghiép, thuy san va doi séng kinh té x4 hoi trong
ving, tinh todn cin bang nudc va xay dung duoc
ban do6 han cho hai luu vuc, dé xut giai phap
phuc vu san xuat néng nghiép va thity san viing
ha du song Ca va song Ma [3]. Tuy nhién nghién
ctru chua tinh toan phan vung han han, xam nhap
man cting nhu chua xét dén diéu kién bién d6i
khi hau.

Pé tai cap Bo “Xay dung chwong trinh dy bao
xam nhap min cho dong bang song Hong - Thai
Binh” [2]; Dé tai "Xay dung mdé hinh du bao
xam nh@p man vung ha luu song M3, song Yén
tinh Thanh Ho6a" cua La Thanh Ha (2014) [1].
Céc nghién ctru nay da danh gia dugc thyuc trang
xam nhap tridu, man khu vuc séng bang song
Hong - Thai Binh, song M3; xay dung chuong
trinh dy bao xam nhap man cho khu vuc song
Ma va co sé dir liéu va cong nghé du bao xam
nhdp man. Tuy nhién cac nghién clru chua xét
t6i anh huong ciia bién doi khi hau trong bai toan
danh gia xdm nhap triéu, man ciing chua phan
tich xac dinh dugc mbi lién hé gitra han han xam
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nhap min ving dong bang ven bién séng Ma. Tur
nhitng phan tich trén cho thdy cic nghién ctru
chua tap trung di sdu vé mdi quan hé giira han
han va xdm nhap man ciing nhu phan ving muc
d6 anh huong cua han - man. Piéu d6 cho théy
¥ nghia can thiét ctia nghién ctru nay.

2. Phwong phap nghién ciru va co sé dir
liéu

biéu kién bién

2.1 Phwong phap nghién ciru

Dé tinh toan phan vung han - mén, nghién
cuu s€ su dung md hinh Mike 11 (HD va AD)
dé mo phong xam nhip man véi bién trén dugc
tinh toan v6i cac tan suat dong chay mua can lan
luot 1a: 75%, 80%, 85%, 90% va 95%. Cac budc
tinh todn duoc thé hién nhu hinh 1.

Tai liéu mat cit

biéu kién

trén (luu luong

tmg véi cac tin
sudt dong

chay) mua can)

(HD + AD)

M6 hinh Mike 11

bién dudi;
Diéu kién
ban dau

|

M6 phong xam nhap mén theo céc tin sudt
dong chay mua can (75%, 80%, 85%, 90%,

95%)

= D

Ban do xam nhap mén Gng voi cac
tan suat dong chay mua can

A \
Ban d6 phan vung han
—man

J i

Hinh 1. So do nghién ciru phdn viing han -

2.2 Pham vi nghién cvru va dir liéu mé hinh

a, Pham vi nghién ctru: Cac xa ven bién thudc
cac huyén: Nga Son, Hau Loc, Hoang Hoa, TP
Sam Son va Quang Xuong (gom 33 xd/phuong)
nhu hinh 2.

Pham vi m6 phdng trong md hinh Mike 11:

TAP CHI KHI TUQNG THUY VAN

man vung dong bang ven bién song Ma

Bién trén tinh tai Cam Thuy (s6ng M3), Cira Pat
(song Chu), Thach Lam (Song Budi) va Hoa
Thuan (song Hoat). Bién dudi 1ay tai Cira Hoi
(song Ma), Lach Sung (song Leén) va Lach
Truong (song Lach Truong) nhu hinh 3.
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Hinh 3. So d6 mé phéng mang ludi séng trong Mike 11

b, D@ liéu phuc vu mo hinh: Nghién cuu st
dung mo6 hinh Mike 11 (HD va AD) béi tinh
nang vuot trdi cia mo hinh trong viéc mo phong
thay luc va lan truyén min tir bién vao trong
song, phu hop véi khu vuce nghién ctru va dir li€u
hién co.

- Tai liéu mit cét: sb liéu mat cit song Ma
(58 mat cat); song Chu (56 mit cat); song Buoi
(40 mat cat); song Lén (33 mat cat); Lach
Truong (18 mit cat); song Hoat (9 mat cit), kénh

De (8 mit cit). [1]

- Tai liéu khi tugng thuy van: S6 lidu hiéu
chinh: luu lugng thoi ki (1986 - 2015) ung vt
cac tan suat dong chay mua can (75%, 80%,
85%, 90%, 95%) cuia tram Cam Thuy, Cira Dat,
Thach Lam, Hoa Thuén; s liéu muc nuée va do
man trong thoi ki kiét nhét (thang 3) tinh trung
binh thoi ki tai cac tram Hoang Tan (song Ma),
Lach Sung (song Lén) va Lach Truong (song
Lach Truong). S6 lidu kiém dinh: S6 liéu luu
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luong ngay, muc nudce gio va do man nam 2009, 3. Két qua nghién ciru

2011 va 2016 tai cac tram Giang, Him Rong, 3.1 Hiéu chinh mé hinh

Nguyét Vién (Song Ma); tram Cu Thon, Yén On, Két qua hiéu chinh modun HD va AD dugc
Pha Tham (Song Lén); tram Cy Pa, Van Ninh,  thé hién nhu hinh 4, bang 1 va bang 2

Hoang Ha (song Lach Truong).

e e e L T S e Lol

@ o

BEE BRE NSD MGE MKW BEE WBA NS MR BN B8 BEN ENS BN NS NSN EEE BNS EEN NSN REN  RNE  BND  uN  Maw
pin ey ey ey e = M W M WD LN M M M N GHE DO MO G M

Hinh 4. (a, b) Két qua hiéu chinh dwong qua trinh hiéu chinh muc nwoc tinh toan va thuc do tai
02 tram: Ham R5ng va Cy Da; (c, d) Két qua hiéu chinh chat lwong nuoc tinh toan va thuc do tai
02 tram: Ham Rong va Pha Tham thang 3/2003

3.2 Kiém dinh mé hinh
Két qua kiém dinh modun HD va AD duoc thé hién nhu hinh 5, bang 1 va bang 2.

e e o " T e e

L@

Hinh 5. (a, b) Két qua kiém dinh dwong qud trinh hiéu chinh myrc nude tinh todn va thue do tai 02
tram: Giang va Cy Thon, (c, d) Két qua hiéu chinh chat lwong nuoc tinh toan va thuc do tai 02
tram: Nguyét Vién va Hoang Ha thang 10/2010

TAP CHI KHI TUQNG THUY VAN
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Bang 1. Két qua hé s6 Nash tai cdc tram thuy van hiéu chinh va kiém dinh HD

Tram hiéu « . A Panh Ghi chu
STT chinh/kiém dinh Song Chi s0 Nash gid
1 Giang Mi 0.89 Tét  Hiéu chinh
2 Ham Rong Mi 0.93 Tét  Kiém dinh
3 Nguyét Vién Mai 0.95 Tét  Kiém dinh
4 Cu Thén Lén 0.83 Khd  Hiéu chinh
5 Yén On Lén 0.85 Khi  Kiém dinh
6 Pha Thim Lén 0.85 Khi  Kiém dinh
7 Cu ba Lach Truong 0.89 Tét  Hiéu chinh
8 Van Ninh Lach Truong 0.94 Tét Kiém dinh
9 Hoang Ha Lach Truong 0.90 Tét  Kiém dinh

Bang 2. Két qua chi s6 Nash tai cdc tram thuy van hiéu chinh va kiém dinh AD

Tram hiéu . Chi sb . .. Ghicha
ST hinh/kiém dinh Song Nash  Panheid
1 Giang Mai 0.80 Kha Hiéu chinh
2 Ham Rong Ma 0.91 Tét Kiém dinh
3 Nguyét Vién Ma 0.91 Tét Kiém dinh
4 Cu Thén Lén 0.88 Tt Hi¢u chinh
5 Yén On Lén 0.89 Tét Kiém dinh
6 Pha Tham Lén 0.87 Tét Kiém dinh
7 Cy ba Lach Truong 0.90 Tét Hiéu chinh
8 Van Ninh Lach Truong 0.90 Tét Kiém dinh
9 Hoang Ha Lach Truong 0.88 Tét Kiém dinh

Két qua so sanh giita két qua tinh toan bang
mo hinh thuy lyc véi s6 liéu thuc do tai cac tram
thity van trong qua trinh hiéu chinh va kiém dinh
cho thiy: két qua chi tiéu Nash kha tét. Puong
qua trinh myc nudce tinh todn va thuc do tai cac
tram kha phu hop. Puong qua trinh muc nudce
tinh todn tai cac tram phia trén khong anh hudng
clia triéu bam sat dudng qua trinh thyc do vai chi
s6 NASH khoang 0,80 - 0,90. Chu ky dao dong
tring pha néu khong ké dén khoang thoi gian
méat 6n dinh do diéu kién ban dau. Tai cac tram
bién dudi, bi anh hudng cua thiy tridu (gom co
cac tram Ham Rong, Nguyét Vién trén song Ma;
Van Ninh, Hoang Ha trén song Lach Truong;
Pha Tham trén song Lén), két qua so sanh gitra

duong myuc nudce tinh toan va thyuc do cling kha
phti hop véi chi sé NASH khoang 0,87 - 0,91.
Nhu vay bo thong sb thuy luc chdp nhan duoc
va 6 thé str dung dé mé phong qua trinh truyén
man cho khu vuc nghién ctru.

3.3 Bin dé xdm nhdp mdn ieng véi cdc tin
sudt dong chdy mia can

Tir két qua mé phong xam nhip man tng véi
céc tan suat dong chay (75%, 80%, 85%, 90%,
95%) trong md hinh Mike 11, két hop v6i Ar-
cGIS, bai bao di dua ra cic ban dd xam nhap
min tng v6i cac tan sudt cho ving dong bang
ven bién séng Mi (hinh 6 va hinh 7); két qua
néng d0 man tai cac vi tri khac nhau dugc minh
hoa trong bang 3.

Bang 3. Minh hoa gid tri d6 mdn trwong hop dong chdy miia can véi cde tan sudt

Toa do X3 P9 man Gng véi cac tan sut (%o0)

X Y 75% 80% 85% 90% 95%
591940 2186550 H.Chau 13.75 13.92 1399 14.04 14.04
596150 2198620 H.Yén 13.2 18.39 18.39 18.4 18.4
597200 2188030 H.Phu 18.37 13.21 1322 1324 13.24
598820 2200560 Hai Loc 14.48 14.5 1447 1449 1449
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Hinh 6. Ban do phdn viing han -mdn truong hop dong chay miwa can véi cdc tan sudt

(a) 75%; (b) 80%; (c) 85%,; (d) 90%.
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Hinh 7. Ban do phdn viing han - man trieong hop dong chay mia can voi tan sudt 95%
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Két qua tinh toan duoc thé hién & trén ta thiy:
dong chay thuong ngudn d6 vé cang giam (hay
n6i cach khac: tin suat dong chay mua can cang
16n) thi mirc d6 xAm nhap mian cang ting vé ca
vi tri nhiém man va néng d6 man. Nhitng vi tri
c6 cung do man s€ dugc nhom vao mot tiéu vung
han - man.

BAI BAO KHOA HQC

3.4 Pé xudt gidi phdp sir dung nguén nwéc

V6i két qua md phong nong d6 min tai cac
vi tri, nghién ctru nhém nhiing tiéu ving dua
theo nhom do man (can cu vao qua trinh sinh
truong va phat trién cua ciy trong) va dé xuat
giai phap st dung nuéc duge minh hoa cu thé
nhu bang 4.

Bdng 4. Minh hoa phdn viing han - mdan va dé xudt giai phép sit dung nguon nwée

STT D) man Tiéu ving/xi Pé xuat giai phap
1 1%, < S < 49% Nea Thach Stur dung tudi cho co6i va nuoi thuy
00 =9 =770 ga 1h sén nuéc lo

2 4%o0 < 'S < 10%o

3 10% <S<18% v&,  Minh
Quéng Chau
4 S > 18%o Quéng Cua

Hung Loc, Pa Loc,
Nga Thuy, Nga Tén
Hoang Chau, Hoang

Chau, Hoang Phy

Nuoi trong thuy san nudc 1g, nude
man, trong cac cay chiu man
Nudi thuy sdn nudc man, trong rau

Loc,  cau, c6 thé lgi dung lam diém
nghiép
Hoang Du lich sinh thai, nu6i thuy san

nudc min, lam diém nghiép

4. Két luan

Viéc ing dung thanh cong mo6 hinh MIKE 11
trong mo phong thily luc va lan truyén man, bai
bao da tién hanh hiéu chinh, kiém dinh mé hinh
va tinh toan, phan ving han - man ving dong
bang ven bién song Ma. Pdng thoi xac dinh

dugc nhimng tiéu ving véi nhitng d6 man khac
nhau. Tir d6 1am co s& cho viée dé xuit nhimg
giai phap cu thé st dung nudc mot cach hiéu
qua. Két qua tinh toan phu hop voi diéu kién
thuc té tai khu vuc nghién ctru.

Tai liéu tham khao
1. La Thanh Ha (2014), Xdy dung mé hinh dy bdao xam nhdp man ving ha luu song Ma. song Y én

tinh Thanh Hoa.

2. Doan Thanh Hang (2010), Xay dung chirong trinh di bdo xdam nhdp man dong bang song

Hong - Thai binh. D& tai NCKH cép Bo.

3. Nguyén Quang Trung (2012), Nghién ciru dé xudt cdc giai phdp giam thiéu anh huéng ciia
dong chay kiét phuc vu san xuat nong nghiép, thuy san vung ha du song Ca va song Ma. Vién Nudc,

Tuoi tiéu va Moi truong.

RESEARCH ON DROUGHT - SALT INTRUSTION IN THE MA

RIVER DELTA
Le Thi Thuong!, Truong Van Hung?
"Hanoi University Natural of Resources and Environment
’National Center for Water Resources Planning and Investigation
Abstract: In recent years, drought and salt intrustion caused a tremendous ffect on the popula-
tion in the Ma rive delta. Especially, due to the effect of El Nino phenomena, the relationship between
drought and saltwater is more evident that produce negative impacst on society and economy of the
region. This paper will focus on researching and estimating salt intrusion to classify the drought -
salt intrustion zone which help to reduce greatly their damage as well as lay a scientific base to sug-
gest the good solutions for water use in these areas.
Keyword: Drought, saltwater intrusion, Ma river delta.
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PANH GIA TINH DE BI TON THUONG DO TAC PONG
CUA BIEN POI KHi HAU VA NUOGC BIEN DANG PEN
CAC NGANH NONG NGHIEP, LAM NGHIEP VA THUY
SAN VUNG NAM TRUNG BO

Mai Kim Lién', Hoang Van Dai’ Vii Thi Phwong Thao? Bui Vin Hai?

Tém tit: Bién doi khi hdu va nuée bién ding dang la théach thire to 1om déi véi sw phat trién kinh
té - xa héi Viét Nam néi chung va ciia viing Nam Trung Bé néi riéng. Nhitng ndm gan day cdc logi
hinh thién tai cwe doan do dnh hiong ciia Bién doi khi hdu xudt hién ngay cang bat thuong. Tinh
trang thién tai dd va dang gdy ra nhiéu thiét hai cho kinh té Nam Trung Bé ddc biét la nganh néng
nghiép, lam nghiép va thiy san. Trong bdi bdo nay tdp trung danh gid tinh dé bi ton thuwong tong
thé cho cdc nganh néng nghiép, lam nghiép va thity san cap huyén cho cdc tinh thuée khu viee Nam
Trung Bé. Két qua danh gid cho thay huyén Phit My thuéc tinh Binh Dinh ton thirong cao nhdt, hau
hét cac huyén con lai thudc cdc tinh ton thwong & mire trung binh.

T khéa: Bién doi khi hdu, nuwée bién ding, néng nghiép, lam nghiép, thiyy san, dé bi ton thiong,
bo chi thi.

Ban Bién tap nhan bai: 16/07/2018  Ngay phan bién xong: 20/08/2018 Ngay dang bai: 25/09/2018

1. it van dé

Nam Trung B9 trong pham vi cua nghién ctru
la khu vuc gém 05 tinh, kéo dai tir Binh Pinh
dén Binh Thuan. Day la khu vuc ¢6 vi tri dia Iy
rat thuén loi, ndm trén truc cac duong giao thong
b0, sat, hang khong, bién, gan Thanh phd H6 Chi
Minh va khu tam giac kinh té trong diém mién
bong Nam bg, ctra ngd cua Tay Nguyén, cua
duong xuyén A ra bién ndi v6i duong hang hai
qudc té c6 thé manh trong phat trién kinh té bién,
du lich bién va st dung ning lugng gid, ning
luong mat troi.

Tuy nhién bén canh nhitng thuan 191, khu vuc
ciing gdp nhiéu kho khan trong phat trién kinh té
- xa hoi. Nam Trung B¢ 1a khu vuc c6 khi hau
kha khic nghiét do chiu anh hudng hoan toan
ctia ché d6 khi hau nhiét d6i gi6 mua voi cac dac
trung chu yéu: Nhiét d¢ cao, khi hau néong Am,
cuong do anh sang manh, mua nhiéu. Bén canh
d6 vi tri dia hinh ctia khu vuc nidm sat ven bién
véi dai dong bang nhé hep. Hang nim khu vuc
!Cuc Bién doi khi hdu
2Vién Khoa hoc Khi twong Thuy van va Bién
doi khi hdu
Email: mai lien va2l@yahoo.com
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thuong xuyén gap phai cac loai hinh thién tai cuc
doan nhu: Bao, 111, han han, xam nhap man. Hién
nay trong bdi canh bién d6i khi hau, nuéc bién
dang cac hién tuong thién tai cuc doan dién ra
ngdy cang manh mé hon, tic dong dén nhiéu mat
kinh té - xa hoi cua khu vuc. Trong dé nong
nghiép, lam nghi€p va thiy san la cac nganh chiu
anh hudng lon nhét do ¢6 dic diém phu thude
nhiéu vao cac yéu td thoi tiét, khi hau.

Trudc nhing thach thire do Bién doi khi hau
(BPKH) va nudc bién dang giy ra di co rét
nhiéu nghién ciru lugng hoéa nhimg anh huong
ctia BPKH, 1am co s& cho viéc dé xuit cac giai
phép nham giam thiéu rii ro, ton that c6 thé xay
ra. Thuét ngit tinh dé bi ton thuong (TDBTT) do
BDKH theo d6 ra doi. Hién nay c6 rat nhiéu khai
niém TDBTT, tuy nhién khai niém dugc st dung
rong rai nhat dugc dé cap trong bao cao AR4 cua
IPCC (2007) [7]. Tinh d& bi tén thuong
(TDBTT) do Bién di khi hau duoc dinh nghia la
muc d0 mot hé théng bi nhay cam hodc khong
thé chéng chiu trude céac tac dong co hai cua
BDKH, bao gém dao dong khi hau va cac hi¢n
tugng khi hau cyc doan. TDBTT 1a mot ham cua
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cac dac tinh, cuong do va muc do (pham vi) cua
céc bién d6i va dao dong khi hau ma h¢ thong
d6 bi phoi 19, muc d6 nhay cam va nang luc
thich Gmg cuia hé thong d6. Theo dinh nghia méi
nhat nay, khi cac bién phap thich tng dugc ting
cuong thi TDBTT theo do s€ giam di.

Ngoai ra c6 mot s6 khai niém khac dugc dua
ra nhu: Kasperson va cdng sy (2000) [9] dinh
nghia TDBTT nhu mutc d6 ma mot hé théng dé
bi thiét hai do bi phoi 16 v&i mot nhiéu loan hoic
cang thang va thiéu nang luc hodc cac bién phap
dé ddi pho, phuc hdi hoidc thich ung mot cach co
ban dé trg thanh mot hé thdng méi hodc s& bj mat
di vinh vién.

Moss va cong su (2001) [10] da xac dinh
muoi dai dién cho nam linh vuc nhay cam lién
quan dén khi hau d6 1a muc do nhay cam vé dinh
cu, an ninh luong thuc, sttc khoe con nguoi, hé
sinh thai va ngudn nudc va bay dai dién cho ba
linh vuc d6i phé va ning lyc thich tng, nang luc
kinh té, ngudn nhan luc va ning luc tai nguyén
moi truong hay tu nhién. Cac dai dién da dugc
tong hop thanh cac chi s nganh, cac chi sb vé
mirc d6 nhay cam va cac chi sé dbi phé hodc
nang lyc thich img va cudi cung 1a xay dung cac
chi s6 vé kha nang chdng chiu TDBTT ddi véi
BDKH.

Mot sd cac nghién ciru vé TDBTT cia
BPKH dén cac nganh, linh vuc cu thé

Adger va Kelly [6] danh gia TDBTT ddi voi
linh vyc kinh té x3 hoi. Nghién ctru chi ra rang
su d6i méi vé kinh té bét dau tir gitra thap ky 80
d3 1am tang tinh bat cong trong thu nhap va phiic
logi gdy anh hudng téi nang luc thich nghi cua
ngudi dan dia phuong khi phai d6i mét véi ca su
thay ddi vé thé ché té chtrc va nhitng anh huong
cua BDKH.

SOPAC [11] danh gia TDBTT ddi véi linh
vue moi trudng. Nghién ciru, xay dung b chi s6
ton thuong moi truong (EVI - Environmental
Vulnerability Index), gdm 50 chi s - tip trung
vao cac khia canh nhu BDKH, tai nguyén nudc,
néng nghiép, tai bién, strc khoe,. ..

Yusuf va Francisco [12] trién khai nghién ciru
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tai khu vuc Pong Nam A - tiép can cac tac dong
ctia bio, han han, truot 16 dat, nude bién dang
trong moi quan hé vi mirc 46 nhay cam va kha
nang thich ung.

Tai Viét Nam, t6 chitc WWF - Viét Nam [5]
cling da thuc hién danh gia nhanh tong hop tinh
t6n thwong va kha nang thich tng voi BPKH tai
ba huyén ven bién, tinh Bén Tre. Ngoai ra,
nghién ctru danh gia TDBTT do BDKH tai thanh
phé Can Tho, thanh phé HO Chi Minh... duoc
thuc hién cho cac mdc thoi gian hién tai, 2020,
2050 va 2100, tap trung vao cac linh vuc nhu dan
cu, nong nghi¢p, cong nghiép va dich vy, co so
ha tang va van dé vé sinh méi trudng. ..

Nguyén Vin Quynh Boi va Poan Thi Thanh
Kiéu (2012) [1] d4 tinh toan chi s ton thuong
do BDKH dén sinh ké - nghién ctru tai xa dao
Tam Hai, huyén Nui Thanh, tinh Quang Nam.
Cung linh vyc nghién ctu, T.T. Pat, V.T.H. Thu
[13] thue hién danh gia kha nang DBTT cua sinh
ké ven bién Viét Nam trude tac dong cua BDKH.

Tran Duy Hién (2016) [4] d& Nghién ctru xay
dung mo hinh danh gia tac dong ctia bién d6i khi
hau dén mot sb linh vyc kinh té - xa hgi cho
thanh phd Pa Néing. Trong d6 nghién ctru da st
dung phwong phép chi s6 nhim danh gia TDBTT
do BDKH dén cac nganh tai nguyén nudc, nong
nghiép, cong nghiép, do thi, giao thong va maot
s6 linh vuc kinh té xa hoi khac.

Nghién ctru ctia V6 Thanh Danh (2014) [2],
danh gia ton thwong do xdm nhap min d6i véi
hoat dong san Xudt nong nghiép. Ha Hai Duong
(2014) [3], Nghién ctru danh gia tinh d& bi ton
thwong do bién d6i khi hau dbi v6i san xuat nong
nghiép, ap dung cho ddng bang song Hong.

Qua qua trinh phéan tich va tim hiéu cac
phuong phap tinh toan TDBTT. Nghién ctu da
dé xuét danh gia tinh d& bi ton thuong do tac
dong cia BPKH va nudc bién dang dén cac
nganh nong nghi¢p, 1am nghiép va thuy san vung
Nam Trung B theo phwong phép chi sb, dua
theo khai niém TDBTT cua IPCC (2007) [7]dua
ra. Phuong phap tinh toan va cac két qua duoc
trinh bay trong cac phan tiép theo.

TAP CHi KHI TUQNG THUY VAN
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2. Phwong phap danh gia tinh dé bi ton
thwong do bién di khi hau

2.1. Tinh dé bi ton thwong do bién doi khi
hdu

TDBTT dugc biéu thi 1a ham cua 3 thanh
phan chinh d6 phoi nhiém (Exposure), 4 nhay
(Sensitivity) va kha nang thich ung (Adaptation
Capacity)

V=A(E, S, AC) (1)

Do phoi nhiém (Exposure) duge IPCC dinh
nghia la ban chat va mtc do6 dén mot hé théng
chiu tac dong ctia cac bién ddi thoi tiét ddc biét.
Noi cach khac d6 phoi nhiém dugc hiéu nhu 1a
mébi de doa truc tiép, bao ham tinh chat, mtrc do
thay dbi cac yéu td cuc doan cuia khu vuc nhu:
cac loai thién tai cuc doan bao g@)m bao, 1, han
han, xdm nhap man; cac bién d6i vé thoi tiét nhu:
thay d6i vé nhiét do, lugng mua, d am,..

Do nhay (Sensitivity) 1a mirc d§ ciia mot hé
théng chiu tac dong (truc tiép hodc gian tiép) co
loi cling nhu bat 1oi boi cac tac nhan kich thich
lién quan dén khi hau.

Kha nang thich Gng (Adaptive Capacity)la
kha ning ctia mot h¢ thdng nham thich nghi véi
bién d6i khi hau (bao gdm su thay d6i cuc doan
ctia khi hau), nham giam thiéu céc thiét hai, khai
thac yéu t c6 loi hodc dé phu hop véi tac dong
cua bién d6i khi hau.

2.2. Pdnh gid tinh dé bi ton thwong theo
phwong phap chi 6

Trong nghién ctru nay, thudt ngit chi s6 duoc
hiéu 12 s duoc tinh toan tir mot nhom bién duoc
chon cho toan bg khu vyuc/dia phuong va dugc
ding dé so sanh v&i nhau hodc voi mot diém tham
chiéu nao d6. N6i cach khac, chi sé nay dwoc hiéu
12 s6 tht ty ma thong qua d6 cac khu vuce s€ dugce
xép hang, phan nhom theo cac muc dé bi tén
thuong. Chi s dugc x4y dung sao cho nam trong
khoang tir 0 dén 1 dé dé tién hanh so sanh gitra
cac ving. Doi khi, chi s6 dwoc thé hién theo phan
tram bang cach nhan né vai 100. Chi sé dé bi ton
thuong dugc xay dung theo budce sau:

Buoc 1: Xac dinh cac chi thi trong khu vuc
nghién cuu

Dau tién 1a chon khu vuc nghién ciru gdm
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nhiéu ving khac nhau. O mdi viing, mot bo chi
thi dugc lua chon cho tung thanh ph?m cua kha
nang d& bj tén thuong. Céc chi thi dugc chon dua
vao do san co cua dir liéu, danh gia ca nhan hodc
nghién ciru trude d6. Vi tinh trang dé bi tén
thuong thay doi theo thoi gian nén can luu y
réng, tat ca cac chi thi can lién quan téi nam
dugc chon. Néu tinh trang dé bi ton thuong can
dugc danh gia qua nhiéu nam thi can thu thap dir
lidu vé cac chi thi & timg ving trong tirmg nam.

BuGe 2: Sdp xép cdc dir liéu

O moi thanh phan cua kha niang d& bi ton
thuong, dir li¢u thu thap dugc sé dugc sép xép
theo ma trén hinh chir nhat voi cac hang thé hién
cac vung va cac cot thé hién cac chi thi. Gia su
M Ia céac vung/dia phuong, va K 1a cac chi thi ma
ta da thu thap duoc. Goi X 1a gia tri cua chi thi
j tuong ung véi vung 1. Khi do6 bang dir liéu s€ co
M hang K cdt nhu sau:
Bdng 1. Bang sdp xép dit liéu chi thi theo viing

Vung/dia Chi thi
phuong 1 2 . J K
1 Xl 1 X 12 X 1J X 1K
2 Xz] X22 Xz] XZK
i Xil Xi2 XiJ XiK
M XM] XM2 XMJ XMK

Céch sap xép dit lidu nay duoc ding trong
phan tich thong ké dir liéu diéu tra khao sat.

Bude 3: Chudn héa cdc chi thi

C6 thé d& dang nhén thiy cac chi tiéu co don
vi khac nhau, vi thé can phai dugc chuén hoa
trude khi tinh toan gi tri tinh dé bi ton thuong.
Nghién ctru da st dung phuong phap trong danh
gi4 chi s phat trién con nguoi (HDI) cia UNDP
(2006) dé chuan hoa bang cach quy dong nhét
gié tri tir 0-1. Trudc d6 phai xac dinh mdi twong
quan gitra cac chi tiu/tham s véi tinh d& bi ton
thuong. C6 hai loai quan hé c¢6 thé xay ra: Quan
hé thuén - tinh dé bi ton thuong ting 1én/giam
xudng véi su ting 1én/giam xudng cta cac gia tri
tham sd. Quan h¢ nghich c6 nghia la tinh dé bi
ton thuong ting lén/giam xudng véi su
giam/ting ctia cac gia tri tham sb nay.
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+ Ham quan hé thuan véi tinh dé bi ton

thuong va chuan hoéa bicu dién bang cong thuc:
X, Min{ X}

~ Max{ X, }- Min{ X}

Xij (2)

+ Mit khéc khi xem xét dén cac bién ma gia

tri ciia bién cang cao ma kha niang giy ton

thuong cang thép thi cong thic d6i v6i ham quan
hé nghich s¢ 1a:

Max{ X, |- X,

B Max{ X, | - Min{ X}

Vi (3)

Buoc 3: Xac dinh trong $6 va tinh chi sé dé bi
ton thirong

Sau khi s liéu da dugc chuan héa, céc chi thi
can duoc xac dinh trong s6. C6 rat nhiéu phuong
phap tinh trong s6 khac nhau tiy theo dic tinh
khu vuc nghién ctru cling nhu muyc tiéu xay dung
chi s6 d& bi ton thuong. Tuy nhién dé hudng toi
muc dich dinh lwong hoa chi tiéu ton thuong,
nghién ciru da lya chon phuong phap trong sé
khong bang nhau cta Iyengar & Sudarshan [8].
Phuong phép nay dua trén co so thong ké va
cling rat phii hop cho viéc phat trién da chi sd
t6n thuong do bién d6i khi hau dugc Iyengar va
Sudarshan (1982) dé xuét dé xép hang cac huyén
theo kha nang phat trién kinh té.

Viéc xac dinh chi sé dé tén thuong cho cac
nganh nong nghi¢p, 1am nghi€p va thuy san &
vung Nam Trung B¢ do tac dong cia BDKH va
nude bién dang, bao gdm 3 nhan té chinh:

(1) Nhém nhan t6 phoi 16 hay 1a cac tac dong
(E): GOm céc loai thién tai va su thay d6i mot s6
yéu t6 khi hau nhu: Nhiét do, lvong mua, d6 am,
cac loai hinh thién tai bao, 1, han han....

(2) Nhém céc nhan té thé hién mirc d6 nhay
cam, dé thay d6i do BDKH (S), bao gdm cac yéu
t6 nhu dién tich bi ngap, bi anh huong cua xam
nhdp man, s6 dan bj anh hudng, nang suét va san
lwong laa va mot sé hoa mau chinh (ngd, lac,...)
dién tich dat nong nghiép, s luong gia suc, gia
cam,...

(3) Nhém céc nhén t6 thé hién kha ning thich
g d6i véi tac dong cia BDKH, bao gdm co c&
ha téng, trinh d§ van hoa giao duc va cac chinh
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sach quan 1y ciia chinh quyén dia phuong, ...
Mirc d6 ton thuong riéng cia mbi nhém nhén
td s& dugc tinh toan dua trén trong s6 cua tung
nhan t6 va cac chi thi. Gia sir c6 M ving va K 1a
s chi tiéu trong nhém tinh ton thuong va
xi(1 =1,2,...M; j=1,2,...K) 1a cac gia tri dugc
chuan hoa. Mirc d6 bi ton thuong trong mdi nhan
t6 (E.S,A) cua ving thir i, goi chung 1a ¥ dugc
xéc dinh theo mot tong tuyén tinh cua x; nhu sau:
K
=3 woxx,
Yi ; W; 4; 4)
Trong d6 0 <w< 1 va ZW,- =11a nhirng trong
s6. Theo phuong phap cﬁaFIlyengar va Sudarshan
thi cac trong s6 duogc gia dinh 1a ti I¢ nghich véi
phuong sai cia chi tiéu dé bi ton thuong va duoc
tinh theo cong thuc:
c
w, = () ()
Trong d6 c 1a hang s6 chuan hoa duoc xac
dinh boi:
-|—l
=3 6)
{f—l V?r(xif J (
Viéc lya chon cac trong sb theo phuong phap
nay s& dam bao su bién thién 16n trong bat ky chi
tiéu nao ma khong chi phdi qua mirc sy dong gop
ctia cac chi tiéu con lai ctia cac chi s6 va gdy sai
sot khi so sanh gitra cac ving. Chi sé d& bi tén
thuong vi vay dugc tinh todn nam trong pham vi
ttr 0-1, v6i gia tri =1 chi muc dé bi ton thuong la
16n nhat, véi gia tri = 0 1a khong bi ton thuong.
Sau khi tinh toan céc gia tri cia 3 nhom thanh
phén chinh E;, S, Aj, tinh toan trong s6 cho tung
thanh phan theo cong thic (3), dugc we , ws, Wa
la trong sb cuia cac thanh ph?m tac dong, do nhay
va kha nang thich ung.
Trong do:
WE + ws + wa=1 @)
Chi s6 d& bi ton thuong cho mdi khu vuc
(huyén) twong tng cho ting thanh phan dugc
tinh theo cong thirc sau:

V= Exwy+ Sx wy+ Axw, (®)

Trong d6 Vi 1a chi s6 d& bi ton thuong tinh

TAP CHi KHI TUQNG THUY VAN
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Dé phéan cap mirc d6 ton thuong cta cac ving,
phai x4c dinh phan bd x4c xuét cia Vi, Iyengar va
Sudarshan da gia thiét rang ham mat d¢ xac suét
cua Vi phu hop vdi ham Beta, 1a mgt ham phan
bd léch, nhén cac gia tri tr 0 -1, nhu sau:
,0<z<La,b>0 )

Trong d6 B (a,b) 1a ham duogc dinh nghia nhu
sau:

1

B(a,b)=[x*"(1-x)"" dx

0

(10)

Hai tham sb a va b 13 hai théng s cia phan
ham phan bd ngiu nhién Beta trén co thé duoc
uéc tinh bang cach st dung phuong phap di duoc
mo ta trong Iyengar va Sudharshan (1982). Néu
coi (0,21), (z1,22), (z3,24) va (z4,1) la cac khoang
tuyén tinh ma mdi khoang c6 ciing trong sb cua
20% thi cac khoang nay c6 thé dugc st dung dé
dic ta cac trang thai ton thuong khac nhau:

ft c6 nguy co t6n thuong (khong dang ké) néu
0<Vi<zi;

Cé nguy co ton thuong vira phai néu
721< Vi< 22;

C6 nguy co ton thwong tuwong dbi 16n néu
7:< Vi< z3;

C6 nguy co ton thuong cao néu z:<Vi< zs;

C6 nguy co ton thuong rat cao néu z<Vi< 1

Bdng 2. Phdn cdp trang thdi dé bi ton thwong

Tén thwong rét

0<Vi<0,20: RT £
thap
0,20 <Vi< 2 z
0.40: T Ton thuong thap
0,40 <Vi< B Tén thuong trung
0,60: binh
0,60 <Vi< :
’ - Ton th
0.80: C on thuong cao
0,80 <Vi< : :
b —_— TA h A
1,00: - on thuong rat cao

Tuy nhién theo nhan dinh cua nhidu chuyén
gia, khong nhét thiét phai phan cip chi s6 Vi bang
ham Beta, ma c¢6 thé xap xi bang nhiéu ham phan
bd di dugc tinh sdn nhu phan bd Kritxki -

TAP CHI KHI TUQNG THUY VAN

Menkel, ham Gamma, hodc don gian theo duong
trung binh di qua cac diém tan suit kinh nghiém.
Béo céo da lya chon st dung phuong phap phan
cp mirc do ton thuong theo ham phan bd déu
(Bang 2).

2.3. 80 ligu sir dung trong nghién civu

S liéu khi tugng thury van: S6 liéu vé nhiét
do, luong mua, do bdc hoi,. ..

S liéu vé cac thién tai cuc doan: S6 liéu vé
cac thién tai bao, 10, han han,...

S6 ligu vé tinh hinh kinh té - xa hi tai dia
phuong:

Trong pham vi nghién ciru vé tinh dé bj
thuong do BDKH, nudc bién dang dén cac
nganh nong nghiép, lam nghi¢p va thuy sanvung
Nam Trung B9, nhom nghién ctru tién hanh thu
thap cac sb liéu tinh hinh kinh té lién quan nhu
dién tich, gia tri san xuét, s6 lao dong,..

S6 liéu tir phiéu diéu tra:

Két qua dya vao cac thong tin nhan dugc tir
phiéu diéu tra theo nhirng tiéu chi ma ngudi
nghién ctru can thu thap. Thong tin dugc thu thap
bang cach phong van, 1iy phiéu diéu tra qua qué
trinh khao sat thuc dia

Phiéu diéu tra c¢6 wu diém 1a thong tin nhan
duoc tir ddi tugng chiu rui ro va cé thé cho cac
nhan dinh nhanh choéng, rat tién loi cho viée lap
cic bao cdo udc tinh thiét hai (udc tinh ton
thuong trc thoi).

S6 lugng phiéu: Pbi v6i can bo 1a 20
phiéu/tinh; nguoi dan 1a 70 phiéu/tinh.

Ddi tuong diéu tra, khao sat:

+ Can bd cac co quan nha nudc: can bd xa,
héi phu nir xa, Dai Khi tugng thuy van khu vuyc,
bai Khi tugng thuy van Tinh, doanh nghiép,
nguoi dan dia phuong v.v...

+ Ngudi dan dia phuong: Phiéu duogce thu thap
thong qua phong véan timg ho dan duoc coi 1a dai
dién. Phiéu duoc 1y tap trung nhiéu & cac thon,
cac xa chiu anh hudéng thuong xuyén cac tac
dong ctia bién ddi khi hau nhu: Bio, 1ii, han han,
nude bién dang,... Ngoai ra nhién ciru thyc hién
lay dai biéu ddi voi cac xi ¢ tinh chét tuong
d6ng vé diéu kién tu nhién (dién tich) va kinh té
x4 hoi (thu nhap binh quan, co cau nganh nghé,
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dan sb). Trong timg thon cac gia dinh duoc hoi
cling mang tinh dai biéu 1a hd nghéo, ho khé, ho
giau, ho co nghé l1a can bd cong chuc, ho lam
dich vy, ho lam nong nghiép...sao cho cac phiéu
mang tinh dai biéu dic trung cho tung khu vuec,
ting thanh phan ho gia dinh.

3. Két qua tinh toan TDBTT ddi véi cac
nganh néng nghiép, 1Am nghiép va thiy san

3.1. Thiét Igp bé chi sé

Vung nghién ctu duoc lya chon la cac tinh
thudc khu vuc Nam Trung B9 bao gom: Binh
Dinh, Phu Yén, Khanh Hoa, Ninh Thuan va
Binh Thuan.

Céc chi sb duoc xay dung dya trén khai niém
vé tinh d& b tén thuong do bién d6i khi hiu cua
IPCC bao gom 3 yéu t6: Do phoi nhiém (E), d6
nhay cam (S) va kha nang thich tng (AC).

Do phoi nhiém: Cac yéu t6 tac dong (d6 phoi
nhiém) thong qua tac dong cua BPKH tai khu
vue Nam Trung Bo bao gdm céc anh hudng vé
thién tai cuc doan nhu: Bao, 10, han han,... cac
thiét hai vé kinh té ciing nhu con ngudi ma céc
thién tai gay ra. Cac sb lieu duge thu thap tu
Nién giam théng ké cia cac tinh va bao cao
théng ké thiét hai do thién tai. Cac tham sb
tuong lai dugc 14y tir kich ban BDKH va NBD.
Qua thong ké, nghién ctru da dua ra 6 chi tiéu
tac dong cua BDKH

D0 nhay cam: B nhay cam (S) la cac nhan
td thé hién muc do nhay cam, dé thay ddi do
BDKH. Trong linh vuc ndng - 1am - thuy san c6
rat nhiéu chi sé thé hién mtc do nhay cam do
BDKH, tuy nhién trong bao céo chi st dung mdt
sb chi sb duoc xem 1a c6 anh huong chinh tai
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khu vire Nam Trung B bao gdm céac yéu t vé
dién tich dat cho nong nghiép, 1am nghiép, thuy
san; dién tich ciia cac nganh bi ngap; ning xuat,
san luong, gia tri san xudt cua cac nganh, ngudn
nude dap Gmg cho nhu cu san xuat.

Kha nang thich tng: Kha nang thich ung
(AC) duoc dé cap dén dua trén cac yéu to vé
diéu kién phat trién co s& vat chat, xa hdi, cac
chinh sach hd tro ctia dia phuong, mic d6 quan
tam va chd trong ctia chinh quyén ciing nhu
nguoi dan dia phuong. Cac du liéu dugc thu
thap tir Nién Giam thong ké va thong tin tir
phiéu diéu tra khao sat..

B0 chi s tinh d& bi ton thuong do bién d6i
khi hau, nudc bién dang d6i voi nganh nong
nghiép, 1am nghiép, thiy san duoc thé hién cu
thé trong bang 3.

3.2. Két qud tinh todn tinh dé bi ton thwong
doi véi cdc nganh néng nghiép, lim nghiép va
thiiy sdn

Cac thong tin sau khi dugc téng hop va liét
ké twong ung chi sé do phoi nhiém, dé nhay
cam va kha nang thich tmg dugc tinh toan chuan
hoa theo cong thuc (2), (3).

Tir cac chi sé duoc théng ké twong tmg cho
cac chi tiéu E, S, AC, tién hanh xé4c dinh trong
s6 cho céac chi s6 thanh phan. Két qua chi tiét
trong bang 4.

Gia tri cac trong sb nay dugc su dung dé tinh
toan cac chi tiéu thanh phan.Tu do, tiép tuc ap
dung cong thirc tinh toan trong sb 1an lugt cho
céc chi sO E, S, AC dé tinh toan chi s6 dé bi ton
thuong ddi vai nganh dich vu. Két qua dugc
trinh bay trong cac Bang 5 va Bang 6.

TAP CHi KHI TUQNG THUY VAN
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Bdng 3. Chi s6 danh gid tinh dé bi ton thwong do bién doi khi hdu doi voi nganh néng nghiép, lam

nghiép va thuy san

Nguon khai thac, siv

Yéu to Chi s6 chinh Chi s6 phy thanh phin Pon vi dung
S tran 1d lut anh huong dén khu Trung tam dif liu
vie /nam (a) ) Tran KTTV
A S0 con bao anh huong dén khu Trung tam dir liéu
Thién tai cyc doan (E1) vie /nam (b) ’ Con KTTV
D6 vhoi Trung binh s0 thang kéo dai thoi Trung tdm dir li¢u
(.;1!): o gian han héq () Théang KTTV
n l‘;m Mtc thay dbi nhiét do (RCP 8.5) Kich ban BDKH
(E) Thav dé by @ ’ oC 2016
Ay dOt trong cac bien — y\rue hay d4i lwong mua (RCP Kich ban BDKH
khi hau (so véi nam goc 8.5) (b) mm 2016
fva chon) (E2) o Kich ban BDKH
Thay d6i do a :
ay doi do am (c) % 2016
Nong nghiép (a) Diém Phiéu diéu tra
Dién tich dat (S1) Lam nghi¢p (b) Diém Phiéu diéu tra
Nuoi trong thay san (c) Diém Phiéu diéu tra
) Néng nghiép (a) Diém Phiéu diéu tra
Dién tich dat bi ngap La hidp (b o . .
Do nhay (S2) am nghiép (b) Ha Nién giam thong ké
cam (S) Nudi tr(‘Sng thay séan (c) Ha Nién giam théng ké
) Nong nghiép (a) Ha Nién giam thong ké
Gia tri san xuat/nam R . .
(S3) Lam nghiép (b) Ha Nién giam thong ké
, Thuy san (c) Ha Nién giam théng ké
S0 lao dgng trung binh )
tai nong thon (S4) Ha Nién giam thong ké
= S6 truong hoc (a), Tridu ddng  Nién giam thong ké
Gido duc (ACI) Ti 18 hoc sinh tét nghiép THPT ‘ ,
(b) Tri¢u dong  Nién giam thong ké
‘ ; S6 lugng trang trai chin nudi (a) . \ ) ) ;
Co so vat chat (AC3) Tri¢u dong  Nién giam thong ké
S6 tram quan tric trén dia ban (b) Piém Phiéu didu tra
S6 can bo duoc phéan cong linh i o
. vuc TNMT (a) . biém Phiéu diéu tra
Chinh quyén (AC4) Nhan thtrc ctia can bo quan 1y vé
BDPKH va cac anh hudng cta i .
BDKH t6i nganh nong nghiép (b) biém Phiéu diéu tra
Chinh sach tiét kiém nang lugng . o
Kha (a) ) ) biém Phicu diéu tra
niing Chuwong trinh/ké hoach ~ Khong dot ring, han ché pha rimg " o
thich hd trg nguoi dan trong  (b) ' N biém Phicu dicu tra
ung (AC) hoat dong nong nghiép  Khong dot nuong lam ray (c) Piém Phiéu diéu tra
ng phé véi BDKH Try(k)ng r}hiéu rimg, phti xanh dat ) o
(ACS) tréng ddi troc (d) Diém  Phiéu diéu tra
Str dung nguon nude tict kiém va i o
hi€u qua (e) biém Phicu dicu tra
Nhan thire cua cong ) o
dong vé BDKH (AC6) biém Phiéu diéu tra
Chuyén di co cu cay trd . .
Bién Phép clia ngudi uyén doi co cau cay trong (a) biém Phiéu diéu tra
dan nham thich tmg voi  Thay déi co cAu vat nudi (b) Piém Phidu didu tra
bién doi khi hauw(AC7)  Bjen phap ky thut canh tic moi 7 o
(c) biém Phi€u dicu tra
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Bdng 4. Bang gid tri trong sé thanh phan

t(ljélli Trong s6 Chitiéu  Trong sb
WEla 0.18 WACla 0.07
WEib 0.16 Wacip 0.09
WEic 0.19 Wac2a 0.06
WE2a 0. 16 WAczb 0.09
Wea 0.14 Wacsa 0.06
Wiz 0.17 Wacsb 0.04
Wsia 0.12 Wacsa 0.04
Wsib 0.09 Wacab 0.09
Wsie 0.12 W acac 0.09
Ws2a 0.1 Wacad 0.09
Wsob 0.11 W acse 0.09
Wsae 0.1 Wacs 0.06
Wssa 0.08 W acéa 0.03
W3 0.11 Wacsb 0.05
Wsse 0.08 Wacec 0.04
W4 0.09
Bdng 5. Bang gid tri cdc trong s6 trong chi sé tac dong va kha ndng g phé déi véi nganh
Trong s6 E S AC
w 0.20 0.31 0.49

Bdng 6. Két qua tinh todn chi sé dé bi ton thwong doi véi nganh néng nghiép, lam nghiép, thity san

Tinh Huyén (E) (S) (AC) CVI Mirc do

Thanh phé Quy Nhon 0.65 022  0.65  0.52 Trung binh
Huyén An Lio 065 011 062 047 Trung binh
Huyén Hoai Nhon  0.65 040  0.65  0.58 Trung binh
Huyén Hoai An 065 028 065 053 Trung binh
Huyén Phu My 0.65 050 0.65 0.60
Huyén Vinh Thanh  0.65  0.11  0.61  0.46 Trung binh
Huyén Tay Son 065 024 064 052 Trung binh
Huyén Phii Ct 0.65 043  0.65 059 Trung binh
Thi xa An Nhon 0.65 0.17 065 050 | Trung binh
Huyén Tuy Phudc 0.65 0.35 0.64 0.55 Trung binh
Huvyén Van Canh 0.65 0.19 0.61 0.49 Trung binh
Thanh phd Tuy Hoa 057  0.07  0.69  0.47 Trung binh
ThixaSong Cau 057 028 0.67 053 | Trungbinh
Huyén Dong Xudn 046 0.6 067 047 . Trungbinh
Pht Yén Huyén Tuy An 057 028 0.68 0.3 Trung binh
Huyén Phu Hoa 057 0.11 067 048 Trung binh
Huyén Son Hoa 046 0.19 070  0.49 Trung binh
Huyén SéngHinh 046 0.16 0.68 048 Trung binh
Huyén Tay Hoa 046 0.17 0.68 048 Trung binh
HuyénBongHoa 057 029 0.68 0.54 Trung binh

Binh Binh
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Tinh Huyén (E) (S) (AC) CVI Mire do

Thanh phé Nha Trang 023 0.15  0.64 041

Thanh phd Cam Ranh  0.36 020  0.64  0.45

Khénh Hoa  Thj x4 Ninh Hoa 023 053 0.63 052
Huyén CamLam 036  0.16  0.61 042

Huyén VanNinh 023 027 061 043

Huyén Khanh Vinh 023 0.16  0.58  0.38

Huyén Dién Khanh 036 0.12  0.61 041

Huyén Khinh Son 036 0.04 059 038

TP. Phan Rang - Thap
Cham 036 004 057 044

Huyén Bac Ai 036 0.3 073 045
HuyénNinh Son 036 0.18 0.69 0.1
Huyén Ninh Hai 036 016 077 046

Huyén Ninh Phuéc 036  0.16 0.69 047
Huyén ThuanBac 036 007 070 043
Huyén ThuanNam 036  0.19 0.68  0.28
Thanh phd Phan Thiét 026  0.15 030  0.43
Thi x La Gi 0.19 0.17 068 041
Huyén Tuy Phong 0.26 0.24 0.66 0.45

Huyén Bic Binh 026 029  0.66  0.48
Huyén Ham Thuan

~
2
S

Ninh Thuan

=
=

Binh Thugn Béc 026 024 070 049
Huyén Ham Thuan
Nam 026 020 074 046

Huyén TanhLinh ~ 0.19 033 071  0.51
HuyénPacLinh  0.19  0.18 076 047
Huyén Him Tan  0.19 024 077 048
HuyénPhaQuy  0.19  0.07 0.76 0.4l

T VI G B P R | N
T s

Hinh I. Ban do tinh dé bi ton thieong do BDKH
doi voi nganh nong nghiép, lam va thuy san
khu vuec Nam Trung Bo

e
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Theo két qua tinh toan TDBTT do BDKH
nganh nong nghi¢p, 1am nghiép va thiy san khu
vuc Nam Trung B¢ (Bang 6, Hinh 1) cho théy,
mirc d6 cia TDBTT da s6 ¢ mic trung binh.

Khu vuc ¢6 chi sé6 TDBTT & mirc cao la
huyén Phu My tinh Binh Dinh. Do day 1a huyén
ddng bang ven bién, kinh té ctia huyén chu yéu
1a néng nghiép, nudi trong va danh bt thuy hai
san. Tai day, trf)ng trot 1a nganh san xuét chinh
v6i cac cdy trong chu yéu la cdy lta va hoa mau,
ciy néng nghiép chu yéu 1a cac loai cdy ngin
ngay. Theo s6 liéu théng ké nim 2016, dia
phuong 1a mot trong nhiing noi cé dién tich nong
nghiép va nudi trong thity san 16n nhét tai khu
vuc 5 tinh Nam Trung B vai dién tich 23064 ha
néng nghiép va 1142 ha thuy san. Gia ri san xuat
nam 2016 cac nganh ndng, 1am, thuy san cling
kha 16n v&i 2266 ti dong ddi véi nong nghiép;
79,7 ti d6i voi 1am nghiép va 3264 ti dong d6i
v&i nganh thuy san.

Céc huyén c6 chi s6 & mic thap bao gom céc
huyén Khanh Vinh, Khanh Son tinh Khanh Hoa
va huyén Thuén Nam tinh Ninh Thuén. Déi vé6i
cac huyén co chi s6 & muc thip huyén Khanh
th Khanh Son tinh Khanh Hoa la cac huyén
mién nui ngin cach véi dong bang cua tinh
Khanh Hoa. Khu vuc c6 dién tich rung lon.
Trong d6 dién tich rimg cuia Khanh Vinh chiém
75 % va dién tich rimg Khanh Son chiém 94%
dién tich tu nhién. Do dia hinh niii cao, dién tich
rung 16n nén khu vuc c6 khi hau mat mé, thuan
loi cho hoat dong phat trién nong nghiép dic biét
1a cac loai cay cong nghiép, cdy dn qua nhu siu
riéng, budi, ca phé, ..va nhiéu loai ciy khac co
gia tri cao. Bén canh d6 do dac diém cac yéu tb
vé dia hinh, khi hau nén khu vuc it chiu tac dong
cua thién tai cling nhu anh hudng cia BDKH va
nuée bién dang hon so véi cac khu vuce khéc.

Huyén Thuén Nam tinh Ninh Thuan cling 1a
tinh ¢c6 TDBTT & muc thap, ddy 1a huyén ven
bién c6 ddc diém khi hau la: nhidu ning, gio, it
mua. Trung binh ctr 4 - 5 ndm lai c6 1 tran bao do
bd vao khu vuce, bao khong gay tac hai 1on nhu &
mot s6 khu vue khac ciia mién Trung, nhung gay
mua I6n va 1am Gng ngap mot sé khu vuc hai bén
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bo song. Két qua tinh toan cho thdy kha phu hop
v6i thue tién & dia phuong, cu thé: qua trinh
phong van cho thay, tai dia phuong chinh quyén
cling nhu nguoi déan tai dia phuong ¢ nhidu nd
luc trong cong tac img pho va thich tmg vdi cac
tac dong cua bién doi khi hau. Khi dugc phong
van 100% cén bd duoc hoi déu nhan thire duge
vé bién d6i khi hau va cac anh hudng ddi voi cac
nganh noéng nghiép, 1am nghiép va thuy san. Doi
véi cac chuong trinh, ké hoach hd tro nguoi dan
nhiam tng pho véi bién d6i khi hau, 20% can bo
dugc hoi cho rang tai dia phuong noi ho dang
cong tac co ap dung cac chinh sach tiét kiém ning
lugng, 90% tra 101 co cac chuong trinh khuyén
khich khong dot rung, han ché pha rimg; khong
dbt nuong lam ray, trong nhiéu ru’ng, pht xanh
dat tréng doi troc va sir dung ngudn nude tiét
kiém hiéu qua. D6i v6i nhan thic ciia cong dong
vé bién do6i khi hau, 60% ngudi dan duoc hoi co
nhan thirc vé bién d6i khi hau. Déi véi céc bién
phap nham thich tmg véi bién d6i khi hau, 100%
nguoi dan dugc hoi tra 101 gia dinh c6 ap dung
bién phap chuyén d6i co cau cay trong, 30% thay
do6i co cau vat nudi va 100% sir dung cac bién
phép canh tac moi.

4. Két luin

Nghién ctru da xay dung duogc bd chi sb
TDBTT nganh nong nghi€p, 1am nghiép va thuy
san cho ving Nam Trung B véi 12 chi s6 chinh
v6i 29 chi s6 phu thanh phan. Cac chi s6 duoc
xdy dung dua trén cac 3 yéu té quyét dinh kha
ning dé bi ton thuong do bién d6i khi hau bao
g6m d6 phoi nhiém (E), 46 nhay cam (S) va kha
nang thich ung (AC).

Qua két qua tinh toan chi s d& bi ton thuong
cho théy chi sb dé& bi ton thuong khu vuc Nam
Trung Bo chu yéu & mirc trung binh. Riéng huyén
Phu My tinh Binh Dinh ¢6 chi s6 TDBTT ¢ mirc
cao. Cac huyén co chi s6 & mirc thip bao gdm cac
huyén Khanh Vinh, Khanh Son tinh Khanh Hoa
va huyén Thuan Nam tinh Ninh Thuan.

Két qua tinh toan s& 1a sb liéu quan trong
phuc vu cong tac quan ly hoac cac nghién cuu
sau hon trong tuong lai.

Loi cam on: Cdc tdc gia bay t6 sw cam on doi véi dé tai “Nghién ciru, dé xudt cdc giai phdp
chuyén dich co cdu kinh té nham g phé véi bién doi khi hdu & cdc tinh ven bién Nam Trung B
ma s6: TNMT.2016.05.22 dd cung cdp thong tin, diF liéu dé ching t6i thue hién bai bdo nay.
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ASSESSING THE FRAGILENESS OF AGRICULTURE, FORESTRY
UNDER THE EFFECT OF CLIMATE CHANGE AND WATER RISE TO
MARINE INDUSTRY IN THE SOUTH CENTRAL
Mai Kim Lien!, Hoang Van Dai?, Vu Thi Phuong Thao?, Bui Van Hai?
'Department of Climate Change
*Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: Climate change and water rise is a huge challenge to the financial development - Viet-
nam in general and south central in particular. South central is one of the area which is seriously
damaged by climate change and water rise. Recently, many kind of disasters such as storm, flood,
drought, salt-marsh regularly occur and the severity is more serious. Annually, this area has to suf-
fer a number of disasters. These phenomena are making severe damage to the finance of south cen-
tral, especially in agriculture, forestry and irrigation. As a result, a newspaper assessed south central
is easy to be damaged by climate change and water rise to many sectors so as to lay the foundation
to put forward many solution to solve and prevent the disasters.

Keywords: Climate change, water rise, agriculture, forestry, irrigation, fragileness, director.
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HIEU CHINH TU' PONG DU BAO NHIET PQ CAC
THANH PHO TU PAU RA MO HINH IFS

Lwong Tuin Minh!, Hoang Phiic LAm?, Tran Tién Pat?,
Vii Trong Thanh’, Lé Thanh Nga®

Tém tit: Bai bdo trinh bay két qua danh gia phwong phdap hiéu chinh tw déng dw bdo nhiét do
cho mot s6 thanh pho trén lanh thé Viét Nam tir dau ra mé hinh IFS. S6 liéu dau ra tit mé hinh IFS
sé dwoc hi¢éu chinh gia tri dé duw bdo nhiét do toi thd'p va toi cao sau do tién hanh tinh todn, danh
gid nham xem xét kha néing vmg dung ciia phwong phdp hiéu chinh doi véi bai todn dir bdo thiee té.
Thoi han di bdo la 3 ngay, chia lam ba thoi doan nghién ciru 24h, 48h, 72h. Két qua cho thdy
phirong phdp hiéu chinh tw déng dir bao nhiét d gitip cai thién dang ké chat lwong dir bdo ciia mé

hinh IFS d6i véi yéu t6 nhiét dg.

Tir khoa: Hiéu chinh, nhiét @, thong ké dau ra mé hinh.

Ban Bién tap nhan bai: 11/7/2018 Ngay phan bi¢n xong: 20/8/2018 Ngay dang bai: 25/9/2018

1. Mé dau

Hién nay, nhu cau cta xa hoi ddi voi thong
tin dy bao, canh bao thoi tiét ngay cang cao. Vi
su tién bd vuot bac cua khoa hoc ki thuat, cac
san pham dy bao, canh bao di va dang khong
ngimg duoc ning cao ca vé chat luong, s6 lugng,
tinh kip thoi, quy mé du bao...Trong bdi canh
d6 du bao thoi tiét s6 (Numerical Weather Pre-
diction - NWP) dang ngay cang tr& nén quan
trong va dugc tng dung nhiéu trong cic co quan
du bao nghiép vu cua cac qudc gia trén thé giéi.
Viét Nam ciing khong nam ngoai quy luat do,
nhitng mé hinh NWP dau tién duoc dua vao thir
nghiém trong nghiép vu du bao thoi tiét 1a dau
nhirg nam 2000. Tir thoi diém d6 dén nay, cac
san pham tir md hinh NWP di tro thanh thong
tin tham khao va tinh toan khong thé thiéu trong
nghiép vu du bdo thoi tiét hang ngay, cac mo
hinh NWP ngay cang trd nén phd bién va da
dang, chuing da thay doi déng ké cach 1am du bao
va ndi dung cac tin du bao cia Viét Nam. Tuy
nhién, cac san pham tir cac md hinh NWP van
chu yéu dugc khai thac dudi dang du bao truong,
trén quy mé khu vuc, ving hodc toan cau, chua
duogc khai thac nhiéu trong du béo diém, trong

Wy Quan Iy dy bdo khi tuwong thity van
2Trung tam D bdo khi twong thity vin quoc gia

khi yéu cau dbi véi du bao thoi tiét dang hudng
dén du bao cho khu vuc nhd, cho mot pham vi
hep cu thé chir khong con chung chung, cho mot
khu vyce rong 16n nhu trude day. Thém vao do,
cac du bao tryc tiép tir cac mo hinh NWP van ¢
nhiing sai sb, dic biét 1a ¢ vung nhiét déi noi
chung va ¢ khu vuc Viét Nam noi riéng. Céc sai
s6 nay cang cao trong cac han du bao sau 5 ngay
va trong cac ngay co su chuyén d6i cia hé théng
thoi tiét, vi du: bao d6 bo, khong khi lanh kém
theo front lanh anh hudng, khong khi lanh bién
tinh... Diéu nay da, dang va s€ doi hoi cac dy bao
vién phai st dung kinh nghiém cua minh trong
viéc su dung va hi¢u chinh cac san phém cua mod
hinh, dong thoi chi ra ring can co cic cong cu
hiéu chinh du bdo cua mo6 hinh dua trén cac
phuong phap théng ké va cac s6 lidu quan tric tai
dia diem du béo.

V& ban chit, cac mo hinh NWP st dung cac
ludi diém trong qua trinh tich phan, nhung diém
lu6i cua mé hinh thuc chét 1a dai dién cho mot
cot khi quyén co dién tich chinh bang 6 ludi mo
hinh, khong hoan toan mang ding nghia cua
“diém” trong bai toan dy bao thoi tiét nghiép vu.
Do d6, mot yéu cau cip thiét dat ra 1a phai

STrung tam Ung dung céng nghé khi twong thity van

Email: minhluongtuan@gmail.com
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nghién ctru, xdy dung duoc hé théng, phuong
phap, du bao thoi tiét cho diém cu thé tir nhimng
san phém ctia cac md hinh dy bao sd tri, nham
chi tiét hoa san phém dy bao sb tri, phuc vu cho
dinh hudng phat trién kinh té, x3 hoi cua dat
nudc, phong tranh, giam nhe dén mirc thap nhat
nhitng thiét hai do thién tai gay ra.

Tir dau nhitng ndm 1970s, thong ké sau mo
hinh (Model Output Statistics — MOS) da duoc
gidi thiéu va phat trién v6i cac cong trinh cla
Klein (1968)[3] va cua Glahn va Lowry
(1972)[1]. Trong d6 Glahn va Lowry (1972)[1]
chinh 13 nhitng ngudi dit nén méng dau tién
trong viéc tmg dung cic phuong phap thong ké
két hop véi cac san pham du béo tir md hinh
NWP nhiam muc dich: 1) nang cao chét lugng du
bao mua tr m6 hinh NWP, 2) du bao cho cac
diém khong dugc du bao truc tiép tir mo hinh
NWP, va 3) ap dung cho bai toan ha quy mo.

Trong nghién ctru nay, nhém tac gia s€ xay
dung mdt by cong cu théng ké sau md hinh dé
hiéu chinh gia tri du bao nhiét do t6i thip va tdi
cao trich xuét tor mo hinh du bao NWP cua
Trung tim Dy béo thoi tiét han vira Chau Au
(IFS). Budc dau thir nghiém cho mot sé thanh
phd trén lanh thd Viét Nam, v6i hy vong dong
g6p mot cong cu hitu ich nham giai quyét bai
toan du bao thoi tiét diém.

2. Phwong phap nghién ciru va thu thap so
liéu

2.1. Thu thdp sé liéu

a) S6 liéu quan tric

Viéc du béo thoi tiét diém d3 duge quy dinh
cu thé trong Quyét dinh s6 410/QD-KTTVQG
ngay 03 thang 10 nam 2017 cua Trung tam Khi
tuong Thuy van qudc gia Quy dinh vé phan cp
trach nhiém ban hanh ban tin du béo, canh bao
khi tuong thily van trong diéu kién binh thudng
ddi voi cac don vi trong h¢ théng du bao, canh
bao khi tugng thiy vin qubc gia, trong d6 quy
dinh thoi gian phat tin du bao thoi tiét diém dbi
v6i Trung tim Dy bao khi tugng thuy vin qudc
gia 1a 15 gid 30 hang ngay va dbi v6i cac Dai
Khi tugng Thuy van khu vuc va Pai Khi tuong
Thuy van tinh 1a 16 gio 00 hang ngay. Do do ca
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du bao can phai thuc hién xong trudc 15 gio 30
va sau khi c6 s liéu quan tric lac 13 gid cua
ngay hién tai.

S6 lidu quan tric duoc st dung trong nghién
ciru nay la s6 lidu do dac tai 5 tram, dic trung
cho 5 thanh phd 16n trén lanh tho Viét Nam. Cac
gia tri quan tric cua nhiét do bao gém nhiét do
thép nhét dém hom trude, nhiét do cao nhat ngay
hom trude, nhiét 36 07 gio va 13 gido ngay hom
trude va cudi cung 1a nhiét do 07 gid va 13 gid
ngay hom nay.

b) 86 liéu dw béo nhiét @ ciia mé hinh IFS

Do s liéu du bao phién 00 gio (Gid qudc té
- 00Z) ciia m6 hinh IFS va da sé cac mé hinh
khac déu c6 vao khoang 15 gio hang ngay nén dé
dam bdo cong tac nghi¢p vy, bd cong cu hidu
chinh du bao ty dong nhiét dd cho céc tinh, thanh
phd trén ca nude sir dung sé lidu du bao phién
127 ngay hém trudc cua mé hinh IFS dé hiéu
chinh.

S6 lidu du bao nhiét do ctia md hinh IFS duogc
ndi suy vé vi tri cta tram dy béo st dung thuat
toan noi suy tdi wu va co tinh dén do cao cua
tram so v&i muc nuée bién. M6 hinh IFS 1a mé
hinh toan ciu d6 phén giai cao (9 km) ctia Trung
tam Dy béo thoi tiét han vira Chau Au cung cap
cho Viét Nam. Mo hinh nay c6 do phan giai cao
hon so v6i cac md hinh t6 hop (12 km) trong bd
san pham t6 hop 51 thanh phan cia Trung tim
Du béo thoi tiét han vira Chau Au.

Ly do lya chon s6 liéu du bao ciia md hinh
IFS d6 phan giai cao vi ddy 1a san phdm thuong
mai cua Trung tam Dy bao thoi tiét han vira
Chau Au di duge Viét Nam mua va dua vao st
dung trong nghi€p vu tor nam 2012. Qua qua
trinh st dung, san phém cua IFS duoc cac du bao
vién danh gia cao, dac biét la cac du bao xu thé
thay ddi cua thoi tiét trong thoi han 4-10 ngay.

2.2. Phwong phap nghién ciru

Nghién ctru nay su phuong phap hiéu chinh
du bao nhiét do ciia mo6 hinh dya trén nguyén tac
sir dung cac quan tric hién tai dé danh gia muc
d0 chinh xac cua du bao thoi han ngrfm 12-48 gio
cua mo hinh. Str dung sai s6 du bao nhiét do luc
07 gid va 13 gio ngay hién tai dé hiéu chinh lai
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tri s6 du bao nhiét do thép nhét va nhiét d6 cao
nhét ctia md hinh.

a) Phirong phdp théng ké sau mé hinh

Phuong phép thong ké dau ra mé hinh (MOS)
dugc dé& xuit dau tién boi Glahn va Lowry
(1972) [1], trong d6 sir dung cac san pham du
béo tir md hinh NWP dé tao ra cac ban tin du bao
thoi tiét thong ké. Pau ra tryc tiép tir mo hinh
(DMO) cua cac md hinh NWP ¢6 san tai diém
ludi mo hinh, nhung du bao vién va nguoi dung
cudi quan tAm dén cip huyén/thanh phd cu thé
theo vi tri dg bdo. Tuy nhién, khong c6 mat
phuong phap hoan hao dé néi suy dir liéu diém
ludi mé hinh xudng vi tri cu thé. Pac biét 1a khi
d6 cao mo hinh khac véi vi tri quan tric. Ngay ca
khi d¢ phan giai m6 hinh duogc tang 1én, nd cling
khong dong nghia voi viée cai thién hiéu suat mo
hinh. Vi nhitng Iy do nay, phuong phap thong ké
dau ra moé hinh (MOS) (Glahn va Lowry
1972[1]) da dugc sir dung dé cai thién chat luong
mo hinh thong qua viéc loai bo nhitng d6 1éch tir
s6 liéu du bao, hiéu chinh thdng ké va cung cp
du béo theo vi tri cu thé tir dau ra cia md hinh.
MOS sir dung nhiéu hdi quy tuyén tinh va né van
la mot cong cu hau xu 1y hiru ich. Mot han ché
16n cuia MOS 1a né doi hoi mot chudi dit liéu mo
hinh dugc luu trit trong thoi gian dai tr mot mo
hinh khong thay doi.

Trong nghién ctru cia Glahn va Lowry
(1972), hdi qui tuyén tinh da bién co lién quan
dénbién Y, goi la bién phu thudc (hodc yéu t du
bao) voi k bién Xi khac, goi 1a cac bién doc lap
hodc cac nhén t6 dy bao. Két qua 1a mot phuong
trinh c6 thé str dung dé udc luong yéu té du bao
nhu sy két hop tuyén tinh cua cic nhan té dy
bao:

S\/' = 4, + ale + 32X2 + -+ aka (1)

Déu mii thé hién day 1a gia tri udc luong cia
yéu t6 du bao va ai 1a cac hé s hoi quy va la
hing sb. ai dwogc xac dinh theo phuong phap
binh phuong tdi thiéu dua trén tap s6 liéu dung
luong mau n:

Z(yj — §)? = minimum 2
=1
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Chét lugng cua phuong trinh hdi quy duoc
xac dinh thong qua d¢ suy gidm phuong sai RV,
duoc tinh boi:

1 —~2 1 N2
- 12i= =) —Z G- 9)

1 .
ST, (- )’

3)

Trong do, y 1a gia tri cua yéu t6 du bao, yla
gia tri trung binh cua y trén tap so li¢éu dung
luong mau la n, § 1a gid tri wdc luong cua yéu
t6 dy bao xac dinh theo phuong trinh hdi quy.
Mau s 1a phuong sai sai s6 hoi quy:

n
1 _
o) = HZ(Yj -y’
=1

Thanh phan thir hai cta tir s6 1a sai s6 trung
binh quan phuong (hay sai s6 chuan cta udc
luong):

“)

RMSE = L3529l O

RV 1a binh phuong cta hé s6 da twong quan

RV = R%.xl.xz Xk (6)

b) Phwong phap hiéu chinh ty dong nhiét do
dua trén s6 liéu quan trdc va dy bdo

Trong nghién clru nay chung to6i su dung
phuong phap hiéu chinh d6 1éch — bias correc-
tion dé hiéu chinh yéu t6 nhiét do.

Phuong phap hiéu chinh d¢ 1éch - bias cor-
rection (BC)[4] hiéu chinh nhiét ¢ du bao héng
ngay bang cach sir dung sy khac biét vé gid tri
trung binh va sy thay doi gitta san pham dau ra
mb hinh IFS véi quan tric trong mot khoang thoi
gian tham chiéu (hinh 1)

ORer Tac
H

A Correction em—p

TRer Traw
Hinh 1. So d6 ciia phwong phdp hiéu chinh
do léch
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Trén hinh 1, BC st dung s liéu thd tir mo
hinh (chua qua hi¢u chinh) cho giai doan tuong
lai va hiéu chinh no bang cach sir dung sai sd
(A) gitra s6 liéu lich st tir mo hinh va quan tric
(OREF 1a 56 liéu quan tric mot khoang thoi gian
tham chiéu trong lich sir, TREF 1a s6 lidu dau ra
tu IFS trong thoi doan trong lich st twong ung
véi thdi doan lua chon ciia OREF ; TRAW la s6
li¢u tho tor mo hinh IFS cho giai doan lich su
hodc tuong lai; TBC la dau ra IFS d3 duoc hiéu
chinh d¢ léch).

Néu gia dinh ring sy thay ddi cua sb liéu dau
ra IFS va sb liéu quan tric 12 nhu nhau, sb liéu
hang ngay chi don gian duoc thay boi do léch
trung binh trong khoang thoi gian tham chiéu
(Hawkins va cong su, 2013[2]), khi d6:

Tpe (1) = Traw () — Trer (7

Tuy nhién, c6 thé 4p dung mot dang tong quat

hon cua phuong phép hi€u chinh sai léch nay,

khong chi stra cac gia tri trung binh ma con la sy

thay doi thoi gian ctia dau ra mé hinh theo cac
quan sat (Hawkins va cong su, 2013[2]):

——  GOQ,REF
Tgc (t) = Opgr +

(Traw (©) = Trer ) (8)
O'T,REF

Trong d6 OTREF Vva OoRrer dai dién cho
d6 1éch chuan trong khoang thoi gian tham chiéu
ctia s6 liéu dau ra hang ngay tir mo hinh IFS va
cac quan tric tuong Gmg. Luu ¥ rang phuong
phap diéu chinh d6 1&ch cho sb liéu dau ra tir mo
hinh IFS c6 thé dugc ap dung dé hiéu chinh ca
giai doan lich su va tuong lai

Phuong phap danh gia du bao nhiét do cho
thanh phd.
Sai s6 trung binh (Mean Error - ME):

n
1
ME =—Z F,— 0,
“-—1( )

Sai s tuyét dbi trung binh (Mean Absolute
Error - MAE):

n
1
ni=1

Sai s6 binh phuong trung binh (Root Mean
Squared Error - RMSE):

©

(10)

(I

Trong do: O; 1a gia tri quan trc; F; la gia tri
du bao; n 1a dung lwong mau.

3. Panh gia két qua

Tir nhitng phuong phap hiéu chinh théng ké
sau mo hinh nhu da trinh bay ¢ muc trén, nhom
nghién ctiru tién hanh tinh toan hiéu chinh s liéu
yéu tb nhiét d9 trong thoi han 3 thang trong nim
2018 (thang 6, 7, 8), cho 5 diém tram thudc 5
thanh phd 16n trén lanh thd Viét Nam. S6 licu du
bao trudc va sau khi hiéu chinh ciia mo6 hinh IFS
duoc so sanh vai sb lidu thuc do tai tram va duge
danh gia thong qua cac sai s6 ME, MAE, RMSE.
Béang 1 li¢t ké danh sach tram dugc lya chon
danh gia:

Bdng 1. Danh sdach tram diing dé danh gid

STT Tén Tram Vi do Kinh d6
1 Lang 21°1° 105%8’
2 Phu Lién 20%48’ 106°38°
3 Pa Nang 1602’ 108°12°
4 Nha Be 10°42° 106°44°
5 Céan Tho 10°02° 105%6°
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S6 liéu tinh toan sai s& tr mé hinh IFS ban
dau va IFS sau khi da hiéu chinh thong ké s&
dugce so sanh v6i nhau, nham danh gia kha ning
ap dung, tinh hi¢u qua cia phuong phap hi¢u

chinh théng ké diu ra mé hinh trong qua trinh

BAI BAO KHOA HQC

Bang 2. Sai s6 ME déi véi yéu 16 nhiét dé toi thcfp va nhiét dé t6i cao

du bao. Trong d6, IFSRAW 1a sai s tinh toan tir
s0 liéu md hinh chwa qua hiéu chinh, IFSBC la
sai s tinh toan tr s6 liéu mo hinh IFS d3 hiéu
chinh. Duéi day 1a mét s6 két qua danh gia:

Tx Tm
Tram 24h 48h 72h 24h 48h 72h
IFSraw IFSpc IFSkaw IFSpc IFSraw IFSpc IFSraw IFSpc IFSraw IFSpc IFSraw IFSsc
Lang 096 0.83 1.15 0.97 1.49 128 086 0.75 1.09 0.84 1.42 1.23
Phu
Liélrll 092 074 1.07  0.82 1.08 095 0.9 0.84 1.48 1.21 1.52 1.26
]?a 1.27 1.02 1.32 1.25 1.56 1.40 1.21 1.01 1.33 1.05 1.36 1.13
Nang
Nha
Be 0.21 0.18 042 039 057 049 0.3 028 035 027 057 0.51
Can
Tho 0.88 0.72 1.39 1.19 1.48 1.37 0.28 0.22 0.57 0.32 0.66 0.57
Bang 3. Sai $6 MAE déi véi yéu 16 nhiét do t6i thd'p va nhiét do t6i cao
Tx Tm
Tram 24h 48h 72h 24h 48h 72h
IFSraw IFSpc IFSkaw IFSpc IFSraw IFSpc IFSraw IFSpc IFSraw IFSpc IFSkaw IFSsc
Lang 1.1 0.82 1.45 1.23 1.53 1.42 1.95 1.72 2.12 1.98 2.36 2.04
]I:llg:l 1.63 1.04 1.87 1.65 1.98 1.73 2.01 1.93 2.1 2.01 2.24 2.15
?a 2.41 1.97 2.65 2.01 324 311 2.12 1.94 276 235 289 2.63
Nang
Nha
Be 1.29 0.95 1.39 1.19 1.43 1.26 0.86 0.65 1.56 1.28 1.80 1.29
Can
Tho 1.23 0.86 1.32 1.02  2.09 1.97 1.78 1.17 225 219 231 2.17
Bdng 4. Sai s6 RMSE doi véi yéu t6 nhiét do toi thap va nhiét dp t6i cao
Tx Tm
Tram 24h 48h 72h 24h 48h 72h
IFSraw IFSpc IFSraw IFSpc IFSkaw IFSpc IFSraw IFSpc IFSraw IFSpc IFSraw IFSsc
Lang 121 1.09 1.48 1.62 1.97 1.83 2.04 1.94 2.38 2.14 2.87 2.40
Phu
Lidn 1.76 1.42 2.77 2.37 2.84 2.52 2.16 2.03 2.34 2.25 2.61 2.46
i?a 2.67 2.04 3.05 2.95 3.27 3.16 2.36 2.24 2.86 2.63 2.94 2.86
Nang
Nha
Be 1.57 1.39 1.63 1.58 1.81 1.74 1.20 1.16 2.23 2.18 2.51 2.21
Cin
Tho 1.38  0.98 1.45 1.12 253 218 1.81 145 272 257 282 2.64
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Cac bang 2, 3, 4 chi ra sai s6 ME, MAE,
RMSE ciia san pham dau ra mo hinh IFS khi da
hiéu chinh va chua hiéu chinh nhim tinh toan,
danh gia kha nang du bao yéu té nhiét do i cao
va nhiét d6 tbi thap trong thoi han 3 thang mua
heé nam 2018. Thoi han du béo 1a 3 ngay, nhom
nghién ctru chia 14 lam ba thoi doan dé danh gia
13 24h, 48h va 72h. C6 thé thay ring, cang vé cac
han du bao xa hon thi s6 liéu dy bao tir md hinh
cang tré nén thiéu chinh xéac hon, thé hién & cac
gia tri cta cac chi s6 sai s6 cang 16n ddi voi cac
han du bao cang dai. Trong thoi ki nghién cuu,
sai sb du bao d6i voi yéu td nhiét do tdi cao lon
hon so v6i sai s ctia yéu td nhiét do tbi thép. Sai
s6 ME dbi v6i yéu t6 nhiét do luén duong chimg
t6 rang du bao tir md hinh IFS ¢6 xu huéng du
bao nhiét d6 cao hon so voi gia tri thuc té. Sai sb
MAE cua cac tram Lang, Phu Lién, Céan Tho 1a
tuong d6i sat voi sai s6 ME cua cac tram ndy
trong thoi ki twong ng, chimg té phuong an
hiéu chinh 13 twong d6i dang tin cay ddi v6i cac
diém tram nay; dbi voi diém tram DPa Ning va
Nha B¢, sai s6 MAE lai cho thiy sy khac biét
twong dbi 15 rét, do d6 can phai xem xét chinh 1y
phuong phap hi¢u chinh sao cho phu hop voi hai
diém tram nay. Sai s6 du bao tir m6 hinh IFS dbi
v6i yéu td nhiét d6 nam trong khoang tir 1-3°C,
riéng ddi v6i tram Pa Ning sai s6 c6 xu hudéng
vuot qua 3°C. Ca ba loai sai s6 ME, MAE,
RMSE dbi véi s6 liéu da hiéu chinh tir md hinh
IFS déu c6 xu hudng giam so voi cac chi sd sai
s6 tuong tmg tir san pham tho cia mo hinh IFS,

chung t6 rang phwong an hiéu chinh d gop phan
lam giam sai s6 ddi v6i yéu td nhiét do du bao
cua mo hinh IFS.

4. Két luan va kién nghi

Sau khi phén tich danh gia két qua hiéu chinh
yéu t6 nhiét do cho mot s diém tram, c6 thé dua
ra mot sb két ludn nhu sau:

- Sai s6 du bao ddi voi yéu t6 Tx 16n hon sai
s6 d6i voi yéu t6 Tm trong thoi ki mua hé nam
2018.

- Céc han du bao cang dai thi sai s6 doi véi
yéu t6 nhiét do cang lon.

- Trong 3 thang mua he nam 2018, nhin
chung dy béo tir mé hinh IFS déu cho két qua du
bao thién duong, c6 nghia la gia tri dy bao lon
hon quan tric. Sai s6 du béo tir mé hinh IFS ndm
trong khoang tir 1-3°C, riéng dbi voi diém tram
ven bién Pa Nﬁng, sai s& nhiét do c6 thé 1én téi
trén 3°C.

- Phuong phap hi¢u chinh ty dong du béo
nhiét d6 da cai thién dang ké chat luong du bao
yéu t6 nhiét d6 cia md hinh IFS khi so sanh véi
s6 liéu dau ra cua mo hinh IFS chua qua hiéu
chinh.

Trong thoi gian t6i, nhom nghién ctru sé tién
hanh nhitng danh gia trén quy mo 16n hon véi
chudi thoi gian 16n hon va voi nhiéu yéu t6 dy
béo hon nhim dua ra mot nhan dinh khach quan
hon cho van dé hiéu chinh dau ra mé hinh, nham
g6p phan ning cao ning luc du bao thoi tiét dic
biét 1a du bao thoi tiét phuc vu cho diém cu thé.
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AUTOMATICALLY CORRECTION FOR FORECASTS CITY TEM-
PERATURE FROM THE IFS MODEL OUTPUT

Luong Tuan Minh!, Hoang Phuc Lam?, Tran Tien Dat?,
Vu Trong Thanh3, Le Thanh Nga®
'Department of Meteorological and Hydrological Forecasting Management
“National Centre for Hydro-Meteorological Forecasting
3Center for Hydro-Meteorological Technology

Abstract: The article illustrates the results of assessment automatically correction method for
forecasts city temperature from the ifs model output. IFS Model output data will be corrected to
forecast maximum and minimum temperature, after that forecast data will be calculated, assess to
consider the applicability of the corrective method to the actual forecasting problems. The forecast
period has lasted within three days with the lead time: 24, 48 and 72 hours. The results show that
the automatic calibration of the temperature prediction method significantly improves the predictive
quality of the IFS model for the temperature element.

Keywords: Bias correction, temperature, Model output statistic.
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KHAI THAC MO HINH MIKE 11 TRONG DU BAO, CANH
BAO XAM NHAP MAN VUNG PONG BANG
SONG CUU LONG

Ping Vin Diing!, Trin Pinh Phwong?, Lé Thi Oanh2, Tran Thanh Cong?

Tém tit: dang tac nghiép tai Dai Khi twong Thuy van (KTTV) Nam B9, do vay viéc khai thac hiéu
qua mo hinh thuy lyc phuc vu dy bao, canh bao sé gop phcfn giam nhe thién tai va thiét hai do xam
nhdp man. Nghién ciru nay tién hanh sir dung cdc bé cong cu mé hinh MIKE SDK va céng cu trich
xudt két qua mé hinh MIKE (Readld extraction tools) két hop véi cong cu GIS dé bién tip két qua
tinh todn ciia mé hinh MIKE1l AD. Nghién ciru ciing xdy dung cdc cong cu phan mém hién thi,
chéng lop, tinh toan do man, chiéu sau xam nhdp man, ccfp do rui ro thién tai, chuyén phat két qua
mé hinh ciing véi cac céng cu cho cac Pai KTTV tinh khai thac phuc vu cdc yéu cdu riéng cia dia
phirong. Két qua dat dwoe ciia nghién civu 1 xdy dung dwege hé thong hé tro nghiép vu dw bdo, canh

bdo xdm nhdp mén hiéu qua cho viing Pong bang séng Ciru Long.
Tw khéa: Xam nhdap man, Mo hinh, MIKE11, hé théng hé tro, dw bdo

Ban Bién tap nhan bai: 20/07/2018

1. Mé dau

Pong bang song Ciru Long (PBSCL) vai
dién tich 39.400 km?, c6 vi tri quan trong trong
phat trién kinh té-xa hoi va 1a chia khoa chinh
trong chién luoc an ninh lwong thue Qudc gia.
V6i tiém ning ndéng nghiép va thuy san to 16n,
trong nhirng nam qua, PBSCL luén dong gop
khoang 53% tong san lugng luong thuc, 65%
san luong thuy san nudi trong va 70% trai ciy
clia ca nu6e . Tuy nhién, PBSCL ciing luon ddi
mat voi nhitng han ché trong diéu kién tu nhién
tac dong dén su phat trién kinh té-xa hoi, bao
gom: 1d va ngap lut & ving ddu ngudn; xam nhap
man (XNM) & ving ven bién; thiéu nudc ngot
cho san xudt va sinh hoat ¢ nhitng ving xa song,
gan bién v.v. V&i sy bién d6i khi hau toan cau,
trong nhitng nim gan ddy PBSCL d6i mat véi
su gia tang cia xam nhap man. Dién hinh la dot
thién tai han han va XNM nam 2015-2016 gay
thiét hai 16n cho BPBSCL, 10/13 tinh thanh cong
bd thién tai, tong dién tich canh tac bi anh huong
13 635.000 ha, anh huong dén ngudn nudc sinh
"Dai Khi twong Thity van khu viee Nam Trung B
’Pai Khi twong Thity van khu viee Nam Bé
Email: dungdubao@gmail.com
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hoat cua 390.000 ho gia dinh, téng cong thi¢t hai
1én t6i hon 7.900 ty dong.

Do vay van d& nghién ciru du bao xam nhap
min d3 duoc dit ra va duoc trién khai thuc hién
tr nhiéu nim nay [4,5,6]. Mot trong nhiing
phuong phap du bao xam nhap man duoc ap
dung phd bién hién nay 1a mé phong qué trinh
bang cac mo hinh toan. DA ¢ nhiéu nghién ctru
trién khai tmg dung mé hinh toan trong du bao
xam nhap man vung PBSCL, dién hinh nhu:

- Dy an nghién ctru va du bao xam nhap man
vung ha luu séng Mé Cong do Uy ban song Mé
Cong thyc hién tir nam 1981-1995 d4 phat trién
phﬁn mém MEKSAL du bao xam nhap méan cho
33 diém thudc ving DBSCL, tuy nhién do khong
dugc nang cap nén hién nay phan mém MEK-
SAL khong con dugc trng dung trong nghiép vu
du bao XMN.

- Vién KHTL Mién Nam tir nim 2007 dén
nay thuc hién du bao nguén nuée va do man nén
trén cac song chinh trong mua kho (tir thang 1-6
hang nim) ving ven bién DBSCL sir dung phan
mém HydroGis va MIKE11. Dy bio nay nhim
gitp cho dia phuong chu dong dua ra giai phap
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cAp bach phong tranh anh hudng cua man dén
san xudt va doi séng ctia nguoi dan. Tuy nhién
dd man du bao theo thang, trén cac nhanh séng
chinh, két qua cung cap cho dia phuong & dang
vin ban, khong khai thac duoc két qua tinh toan
ctia md hinh chi tiét cho cac dia phuong

Nhu vay v6i nhu cau chia sé két qua du bao
xam nhap man chi tiét cho cac dia phuong, yéu
cau vé thoi gian két xuat két qua du bao xam
nhap man, cung voi yéu cau tinh toan cip do rui
ro thién tai do xadm nhap man cho cac dia phuong
theo thong tu 44 nam 2014 cta Thu tudng chinh
phu, can ¢ cac cong cu hd tro khai thac hiéu qua
két qua mé hinh dy bao XNM dé dap ung cac
nhu cau néu trén.

Bai viét nay trinh bay nghién ctru dé xuat xay
dung cong cu trg giup khai thac két qua tinh toan
xam nhdp man ciia mo hinh MIKE 11 AD véi
cac yéu cau can dat dugc nhu sau:

- Truy xuét duge toan bd ciu trac tap tin Kkét
qua mo6 hinh MIKE11: .Resl1 va .Resld.

- Quan 1y toan bd sb liéu tinh toan cho cac
nhanh song, doan song, mat cit.

- Pép ting céac yéu cau khai thac két qua tinh
toan xam nhap man cua nguoi dung.

- M6 hinh MIKE11 AD duoc thuc thi tai
phong du bao dai KTTV Nam B¢ (véi nhan lyc
va co s6 ha ting phit hop dé van hanh hiéu qua
mod hinh MIKE11).

- Chuyén giao két qua tinh toan cia mé hinh
MIKEI11 AD ¢ dang tuong thich, cung véi cac
cong cu phan mém khai thac ma khong cai dat
mo hinh MIKE cho cac Bai KTTV tinh.

2. Phuwong phap nghién ctiru

2.1. Nghién ciru cdc cong cu thw vién MIKE
SDK

MIKE SDK 1a mot bd phét trién phan mém
cho phép dé dang viét ma truy cip va tao ra cac
tép trong cac dinh dang dir liéu chinh ctia phan
mém MIKE. DFS (Data File System) va PFS
(Program File System) 1a hai dinh dang chinh
dung trong phan mém MIKE.

DFS Ia dinh dang tap tin nhi phan luu trir )
lidu phan bd khong gian va thoi gian cia MIKE.
Mot tap tin DFS duoc chia thanh cac phﬁn sau:

- Phan tiéu dé, chira thong tin chung cho tép,
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nhu thoi gian bét dau, phép chiéu ban dd dia 1y,
V.V.

- Mot phﬁn ¢o6 dir liu tinh, chira dir liéu cho
mot s6 myc. Dt lidu tinh khong c6 khai niém vé
thoi gian, va do d6 doc lap véi thoi gian.

- Phan c6 dit liéu dong, chira dit liéu cho mot
s6 budc va muc thoi gian.

Pé thao tac trén cac tap tin DFS, MIKE SDK
cung cip thu vién DFS .NET API 1a mot bo cac
giao dién va cac 16p dé doc, stra ddi va tao cac
tép DFS. API c6 san thong qua 16p:
DHI.Generic.MikeZero.DFS.Cac chlic nang
thao tac chinh trén tap tin cau trac DFS gom:

* Mo tép DF'S - DfsFileFactory

DfsFileFactory cung cap cac phuong thirc dé
mo cac tép DFS hién c6. N6 hién hd tro cac loai
tép sau: dfs1; dfs2; dfs3; dfsu (khong phai tat ca
cac loai); dfs chung. Mai tap tin co thé duoc mo
& ché @6 doc, ché do chinh stra hodc ché do ndi
thém.

- O ché do doc, khong thé cap nhat du li¢u
trong tép. Tap tin dugc md dé doc, va con trd tap
tin duoc dat & budce dau tién trong tap tin.

- Trong ché d6 chinh sta, dit liéu trong tép co
thé duoc cap nhat. Con tro tap tin dugc dat ¢
bude diu tién, nhu trong ché do doc.

- Trong ché d6 ndi thém, tap tin dugc mo dé
chinh stra, va con tré tap tin dugc dinh vi sau
budc cudi ciing ciia muc trong tap tin: Néu ghi
dir liéu vao tap tin, dit lidu s& dugc ndi thém.

* Tao tép DFS moi - DfsBuilder

Lop DfsBuilder dugc st dung khi tao cac t¢p
DFS moi. Trinh xay dung dam bao riang tép DFS
dugc xay dung va dugc dinh nghia ding, dam
bao réng tat ca dir liéu can thiét duoc thiét lap,
duoc thiét lap.

- Chi str dung 16p DfsBuilder néu mot trong
cac 16p trinh xay dung tép DFS chuyén biét
khéng cung cép chirc ning mong mudn.

- Lop DfsBuilder lam viéc cung vai 16p Dfs-
Factory: Lép DfsFactory tao cac ddi tuong co
thé duoc stir dung lam d6i sb cho cac phuong
thirc DfsBuilder

2.2. Nghién cvru cdac cong cu thu vién Resld
extraction

Céc cong cu trich xuat Resld ctia phan mém

TAP CHi KHI TUQNG THUY VAN
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MIKE duoc phat trién cho myc dich xuit thong
tin két qua vao cac tép vin ban hodc chudi thoi
gian, tir tép két qua *.resld, hodc *.ressll tir
MIKE HYDRO, MIKE URBAN hoac MIKE 11.
Hai cong cu khac nhau duoc cung cap cing véi
ma ngudn, mdi cong cu cung cp cac chirc ning
khac nhau:

* Cong cu Res1d2txt va dugc thiét ké dé luu
trong mot tép van ban, cho moi diém tinh toan
doc theo tit ca cac nhanh séng tir mot tép két qua
da cho:

- Tén chi nhanh va chudi cua diém tinh toan.

- Céc toa d6 X va Y cua diém tinh toan.

- Gi4 trj tbi thiéu va t6i da cho muc két qua da
chon.

- D6 cao cua cac diém danh déu 1, 2 va 3 cho
cac diém tinh toan voi mit cit ngang.

 Cong cu TimeSeriesResultDataExtract dugc
thiét ké dé luu chudi thoi gian tor mot hodc nhiéu
diém tinh toan, trong t€p * .dfs0, * .csv hoac *
txt. Cong cu nay duoc viét bang Python va tép
* py duoc cung cip ciing cho phép ngudi dung
chinh stra ma va chay céng cu phan mém.

Dé lap trinh truy xuit cac tap tin két qua
* resld va *.ress11 cac thu vién sau can duoc
cai dat vao hé théng:

- DHI.Mike1D.Generic.dll.

- DHI.MikelD.ResultDataAccess.dll.

- DHI.Generic.MikeZero.EUM.dIl

2.3. Thiét ké ciu tricc div liéu lwu triv két qud
mo hinh MIKE11

Dé c6 thé truc tiép xur 1y, phan tich, chuyén
phat két qua mo hinh MIKE11, nghién ciru da
thiét ké céu trac dit liéu phu hop dé luu trir toan
b thong tin két qua mé hinh. Céc 16p ddi twong
quéan ly mang ludi thuy luc, két qua mé hinh cia
MIKE duogc tich hop trong thu vién DHI
MikelD.ResultDataAccess V&i nhu cau khai
thac két qua, nghién ctru dit trong tim vao 16p

IResultData voi ba d6i tugng
chinhIRes1Dreaches, IRes1Dnodes va
IRes1DgridPoint.

e [resIDReaches

L&p dbi tugng nay cho phép truy xuét dén sb
liéu nhanh song luu trong két qua mé hinh voi
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cac thong tin sau:

- Id: ma nhanh song;

- Name: tén nhanh song.

- Gridpoints: danh sach cdc mat cit thudc
nhanh song.

- StartNodelndex, EndNodelndex: chi sé nat
hop lwu dau va cubi.

- DirectionType: hudéng dong chay trong
nhéanh song.

- Dataltems: Danh sach cac yéu té trong tap
tin két qua (AD tinh d6 man, Dataltem c6 1 yéu
t6 6 man)

e [res1D Nodes

L&p dbi tugng nay cho phép truy xuét dén sb
liéu nit hop luu cia cac nhanh song voi cac
thong tin sau:

- Id: ma nut hop luu;

- XCoordinate, YCoordinate: toa do nut.

* Ires1D Gridpoint

L&p dbi tugng nay cho phép truy xuét dén sb
lidu diém ludi (mat cit) cua cac nhanh song véi
cac thong tin sau:

- Chainage: chi s6 mat cat;

- CrossSection: Luu trit thong tin dia hinh mat
cit.

- X, Y: toa dd mit cit.

- Z: cao trinh trung binh mat cit.

- PointType: dang diém s6 liéu (Muyc nudc,
luu luong...)

« Thiét ké c4u tric dit liéu twong thich v&i cau
trac dir liéu két qua mé hinh MIKE 11

Sau khi phan tich cAu triic va céc thu vién doc
tap tin két qua .Res1d va .Ress11, nghién citru d
thiét ké cu truc dit liéu twong thich voi mé hinh
MIKE!11 dé luu trit, chuyén phat sé liéu mang
ludi song, rach va Kkét qua dy bao XNM. CAu tric
da thiét ké duoc mo ta trong hinh 1, véi:

- Nut gbe 1a toan bd mang song.

- Lép nat ké tiép: Nhanh song, mot nhanh
song bao gom nhiéu doan song hop lai.

- Lép doan song: bao gdm nhiéu mait cit
(gridpoints).

- Cudi cting mdi mit cét s& luu trir két qua du
bao (mo6 phong) do man.
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hMang sdng

Mhanh sdng

TN

Mhanh sdng

Boan Bioan

sdng

Boan

sang sang

Boan Bioan

sdng

Bioan

sdng sdng

Hinh 1. Cdu tric dif liéu mé phong mang luci song

2.4. Ung dung mé hinh MIKE11 AD trong
dy bao xam nhdp man

Nghién ctru di xdy dung so dd thay luc cua
mo hinh bao gém toan bo hé théng song, kénh
chinh ca phia Viét Nam va khu vyc sau ho Tonle
sap (Campuchia), hé thong kénh cip II quan
trong va cac 6 tran dong ciing nhu hé thong
duong giao thong bo. Mang ludi song, kénh, tai
liéu dia hinh cac mat cat song kénh dugc cap
nhat trén nén tang so dd hoa hé théng kénh rach
tr dg &n WB4 nam 2012, c6 thu thap, cap nhat tr
cac dy an quy hoach, du an dau tu, thiét ké ky
thuat cac ving, tiéu ving va cac cong trinh cu
thé trong toan ving DPBSCL ciing nhu phia Cam-
puchia, do Vién Qui hoach thuy lgi Mién Nam
thuc hién trong nhitng nam 2014-2015.

Mang luéi song vung PBSCL trong m6 hinh
toan bao g(‘Sm 2164 doan song, 18104 nut, téng
chiéu dai cua hé thdng song kénh mo ta trong mo
hinh 1én dén trén 18.000 km.

Bién luu luong trong mé hinh toan gdm céc
bién: Kratie, Bién Ho, TaKeo, Preak Thnot, Dau
Tiéng, Tri An.

Bién muc nudc tai cac tram ctta séng ven

bién Pong va bién Tay, c6 59 bién cira song,
trong d6 cac bién khong co s6 liéu duge sir dung
s6 lidu cua tram chinh gém: Viing Tau, Vam
Kénh, Bén Trai, An Thuén, Tran D&, Ganh Hao
& ven bién Pong va Bién Tay gom cic tram:
Rach Gia, Xéo R6, Song Péc.

Bién d¢ man trong m6 hinh dugc su dung )
licu thye do tuwong tu nhu bién myuc nude gém cac
bién chinh: Vam Kénh, Bén Trai, An Thuan, Tran
Dé, Ganh Hao, Rach Gi4, Séng Ddc, Xéo Ro

2.5. Quy trinh xdy dung hé thong hé tro
khai théic két qua mé hinh MIKE1I AD

Hé thong hd tro nghiép vu duoc thiét ké gdm
hai thanh phan chinh:

a. Hé thong nghiép vu trung tam, véi cdc
chikc nang chinh sau:

- Cap nhat, luu trit va quan Iy CSDL quan tric
dd man toan vung PBSCL tur cac nguén tram co
ban, tram dia phuong va cac ngudn khéc.

- Két ndi cac ngudn s6 liéu quan tric, dy béao
khi tuong, sir dung cong cu da thiét ké dé két
xuat bién dau vao cho mé hinh MIKE11 AD.

- Trich xuat két qua mo hinh va chuyén doi
sang ciu tric phit hgp voi hé thong.

TAP CHi KHI TUQNG THUY VAN
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- Gui cac két qua tinh toan mé hinh va cac
thong tin khac cho cac Bai KTTV tinh.

b. Hé thong nghiép vu tinh,véi cdc chirc ndng
chinh sau:

- Két ndi v6i CSDL quan trac xAm nhap mdn
tir h¢ thong trung tdm dé nhan va giri cac thong
tin lién quan.

- Truy vén, thong ké, danh gia hién trang dién
bién xam nhép man.

- Nhan két qua tinh toan, dy bao xAm nhap
man tir hé thdng trung tam.

- Sir dung cong cu dé phan tich, danh gia, két

xuét cac ban tin du bao, canh bao xam nhdp man
phuc vu dia phuong gom:

+ P06 min tai cac diém tily y trong mang song
dia phuong.

+ Thoi gian xuét hién d6 man 16n hon 1 g/lva
4g/1 phuc vu lay nude sinh hoat va tudi nuée
ndng nghiép.

+ Chiéu sau xam nhdp man trén cac song,
rach cua dia phuong.

+ Ban d6 phan b d6 man trong hé thong song
rach

S6 liéu d6
min va
miFc nuoc

H; théng thing H¢ thing thing
din iy van tin khi tirgng
Mé hinh thiy s
lye MIKE1L
AD i
] ]
Céng cy truy Céng cy xirly f
van, thong ké — T tio!( tindy - .
iiil trang min g bio min A
- Théng ké s ligu mgn. - Dybdodomin.
- Dién bién 49 mén tai - Dybdophyc vy lay nude.

diém
- Ban d0 hién trang phan bo
man

- Dubdodién bién, chiéu
siu xam nhap mén.
- Ban do phan bo mén

Hinh 2. So @6 hé thong nghiép vu hé tro dir bdo, canh bdo mdn

3. Phan tich két qua va thio luin

Vi hé thdng nghiép vu duoc xay dung, két
qua tinh toan, dg bao XNM ctia mo hinh
MIKE11 AD tai hé thong nghiép vu trung tim
sau khi xu 1y, chuyén ddi vé dinh dang cua hé
thdng s& duoc chuyén cho cac hé thong nghiép
vu tinh dé khai thac, két xuét cac két qua du bao
phuc vu cho dia phuong. Nhu vay viéc st dung
va khai thac mo hinh MIKEI11 s€ hi¢u qua hon
boi cac ly do sau:

TAP CHI KHI TUQNG THUY VAN

- M6 hinh dugc thyec thi tai trung tam vai cac
ngudn nhan lyc van hanh mé hinh va ha tang k§
thuat dap ung dugc nhu cau va do chinh xéc cta
két qua mo hinh.

- Két qua mo hinh sau xir 1y s& duoc chuyén
cho céac trung tam tinh, dugc khai théac chi tiét
theo cac yéu cau dic thu cua dia phuong véi cac
cong cu duoc xdy dung ma khong can dau tu cai
dit bd phan mém MIKE cho cac dia phuong.

Két qua ctia nghién ctru 1a cac cong cu khai
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thac két qua mo hinh va két xuét san pham du
bao, canh bao dugc chuyén giao cho cac Pai
KTTV tinh sir dung. Cu thé cac tinh ning va
cong dung cua cac cong cu dugc trinh bay trong
cac muc sau day:

3.1. Cong cu doc két qud mé hinh MIKE

a. Mo phong mang luoi séng-rach tie mo hinh
MIKEI1I:

BAI BAO KHOA HQC

Két qua tinh toan ctia mo hinh MIKE dugc
nap truc tiép vao phan mém, mang ludi song
duoc md phong bang bén thanh phan chinh:
nhéanh séng, doan sdong, mat cit, nat hop Iuu va
thé hién trén nén ban d6 GIS (hinh 3).

-

TANERAZ ey -
N () «"JJ‘

!

Hinh 3. Tai moé phong mang luoi song-rach tie mé hinh MIKE

b. Xac dinh cac diém dy bdo trong mang luoi
song-rach tir mo hinh MIKE11

Két qua tinh ciia mé hinh duogc luu trir trong
cac mit cit (gridpoint) theo chudi thoi gian. Dé
c6 thé trich xut s6 liéu d6 man tai cac diém du
bao cho nguoi st dung, nghién ctru thuc hién xac

dinh chi s6 nhanh song, chi s6 doan song, chi s6
mit cét cho diém du bao tuong ting. Véi viée xac
dinh nay, sb liéu du bao c6 thé d& rang cung cap
cho cac diém du bao bt ky trong mang song
(hinh 4).

Théng tin cac diém kit xudt két qué .

ol — x Y (% muck  mawh
MEKONG 106431 1031426 382 n 2 [ |

MnHéa  |CUADAI 1067046 [1021388 177 In 4 82 L

AnlecTiy BASSAC 1060067 9842177 28 8 D 5 |

ANeh  CABE WS04 385147 65 3 N £

AnThuin  HAMLUO. 1066312 956034 205 0 0 8

Bicléu CAMAUBL 1057239 928061 |58 " 3 5

Binlic  BENLUC 1064755 1064028 40 " 1 C]

BinTm  COCHEN 106526 987633 1713 s 16 (5

BinHoa DN3 106823  103%88 185 " 0 75

BrhBs  CUADA 1067087 1021101 177 2 3 R

CiMau  CAMAUBL 1051486 171713 58 6 12 %

GinThe  BAOKEDH 1058018 100433 25 " 0 2

Caoldch MEKONG 1056454 1041192 352 50 s L

Cilsé  DONGNAI 1067873 1075362 189 n 0 L

CluBs  BACHNG. 1052958 96782 1 I '

CukySon VAMCOT. 1064gE2 105065 523 % 2 %0

ChuMing COCHEN 106378 597857 1713 0 " 8

CluNS  VAMCO W065734 1048588 521 1 3 C] |

ChuOngT.. CANGILOC 1066587 1064867 141 £ 0 ™ ks

Hinh 4. Lién két mat cdt song voi diém du bdo
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3.2. Dién bién d¢ man tai cac diém duw bdo

Céac diém dy bao d6 man duoc phan cép theo
don vi hanh chinh cdp tinh va theo loai diém
(diém dy bao co ban, diém du bao phuc vu dia
phuong v.v) dé thuan loi trong cong tac du bao
xam nhap man cua dia phuong. Cong cu két xuat
va hién thi dién bién d6 min tai cac diém dy béo

cho phép khai thac tir két qua mé hinh céc thong
tin sau day:

a. Bo man theo gio:

Cong cu két xudt va hién thi bang s6 liéu, do
thi dién bién d6 min theo gid cua cac diém du
bao (hinh 5)

56 lidu min cac diém tram .
Két qué | Caa nhdt | Trung Binh | Thip nhit | Téngkét | Thi gian dé man >=1g/ | Thai gian d& man >=dg/ | Daith sdch tih
Thai gan A B Brh Ba Cha Lanh Béng San Béng Tam = I::‘kf“"‘""" -
0102018 010... 0 |0 0 0 ] =
01/04/2018020... |0 ] o 0 0 Bén Tre
01042018030, 0 04 0 0 0 FRaN- Y
01/04/2018 04:0... |0 1 0 0 o D":‘m":—“"
01042018 050... 0 07 ] o v % Bioh Oui 2
ovos201e oc-0... [N o 0 0 0 “g:gl-;

_ : ! . . <
01/04/2018070... 0 [0 0 |0 0 % Ddng Tim
01/04/2018080... 0 0 0 0 0 v Gb Céing Béng
010472018 0%:0... |0 0 0 0 ) 4‘;1 w Hém Binh v
«l | 2 Kt qut 4y bdo

©idm tram &n Binh Ti

20 [wmEne -

15 | N

s [ravmenn ]

ot Sl TS !

00d- - ! AT . 5

08

010400 030400 0SO400 070400 090400 110400 120400 150400 170400 Po—

Senesl Thodt I

Hinh 5. Dién bien man gio tai cac diém dy bao

b. Bé mdn cao nhat, thap nhat, trung binh.
Cong cu théng ké d6 man du bao cao nhat,
thip nhat, trung binh theo timg ngay, thong ké

d6 man du bao cao nhat, thép nhét, trung binh
cho ca thoi doan du bao (hinh 6).

56 liéu mén cac diém tram .
Kétqui Caonh® | Tang Brh | Thipnhat | Téngkét | Thl gian 46 mén >=1g/ | Thid gian 44 mén >=4g/ | Danh séch tinh
" Ngay An Db Broh B Chd Linh Déng Son Déng 14 TL:;“AE”"""" ~
0ov08 0 v 0 0 0 =
02042018 02 173 0 0 0 E€n Tre
03/04/2018 0s 175 0 01 01 o im x
w8 07 174 o 05 (X D';m”"
SoHE 07 173 o 09 01 —| & erhosi "
v wozoe [N 0 15 01 B ivine
v
07042008 (08 |68 0 121 01 v Dog Tim
0B8/042018 04 166 01 18 01 v G& Céng Béng
09042018 03 167 o1 15 o f i M X
4l f . Kt cub & bl
Biém tram An Binh Ty
13 FD'IMZNSN'.M v]
Bén
o8 [i7oez0e 2300 «]
03
02
05042018 10042018 15042018 Bl
Senes! Thodt |

Hinh 6. Thong ké dé man MAX, MIN, TB ngay
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c. T héng ké dién bién man phuc vu sinh hoat
va twoi nuwoc nong nghiép.

V6i muc dich phuc vu muc dich st dung
nuge trong sinh hoat, trong san xudt nong
nghiép, nghién ciru di xay dung cong cu thong
ké khoang thoi gian trong ngay do man 16n hon
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trong thoi doan du bao s€ c6 cac khoang thoi
gian (gio) c6 do man vuot ngudng 1g/1 va 4g/1,
trong cac khoang thoi gian d6 khuyén cao khong
nén lay nudc sir dung sinh hoat hay san xuét
ndng nghiép, ngoai cac khoang thoi gian trén
viéc khai thac nudc duogc khuyén khich sur dung.

1g/l (hinh 7) va 16n hon 4g/1 (hinh 8). Mdi ngay

S ligu man cac diém tram [ « ]
Két qué | Cao nhdt | Trung Binh | Thip nhit | Téngkét  Thai gian d8 mén >=1g/ | This gian 44 mén >=4g1 |

Danh sich tinh
Ny Cau Quan Hip Hoa Haa Mok Hung My Kénh T « ]| [ TFHECRi Mich A
01/04/2018 0 0 1818 0 0 Long An
¥ | ar " Tién Giang
02042018 0 0 0323 /] Bé&n Tre
_ _ _ 1z _ 5
03/042018 0708 0 002 0023 0 v I—
182 . | _ . || Danh sichwem
oo 533 0 w0 0o 0 v CBuQuan -
] 1 i v HiépHea
WO e |
00-02 v Hung Mj
06/04/2018 073 0 00-23 00-22 0 v Kérh Théng Nhst
0003 | [ T v Kérh Tra Vinh
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3.3. Bin do xdm nhap min

Véi muc dich cung cép thong tin dién bién
xam nhap theo khong gian nghién ctru da xay
dung cong cu:

- Truy Xuat, théng ké s liéu tinh toan d6 man
tai cac diém lugi mo hinh.

- M6 phong va hién thi mang ludi mat cat
song, doan song trén ban dd GIS voi cac mirc
mau trong ng v6i do man thong ke.

- Théng ké va hién thi ban d6 dién bién xam
nhdp man hang gio.

- Théng ké va hién ban dd dd man cao nhat
hang ngay.

Cam Pu CH

LS

£

et anengn Bl g inT i

Hinh 9. Ban do phan bé do man cao nhat tir
1/4/2018 dén 17/4/2018

3.4. Tinh chiéu sdau xam nhdp mdn cho song

rach va don vi hanh chinh

Nghién curu da xay dung cong cu tinh toan
chiéu dai xam nhap man cho cac nhanh séng, so
sanh véi cép d0 rui ro thién tai do xam nhép man,
hién thi tryc quan trong bang két qua tinh toan.
Bang s liéu liét ké:

TAP CHI KHI TUQNG THUY VAN

- Théng ké va hién thi ban d6 do man cao
nhét trong mot thoi ky (hinh 9).

- Thong ké va hién thi ban do ranh man 1g/1
va 4g/1 (hinh 10).

~ Théhg k& man
Tur [01/04/201801:00 |

Dén [17/04/201823:00 |

™ Théng ké thec ngay

Truy win
Cam Pu Chin
\
Py
-
Vigh Thiilan 7
-
40
f o i
e 5 R
10
o n il D
Bién Bong
e e sy - - -

Hinh 10. Ban do phdn bé d¢ mdn cao nhat tir
1/4/2018 dén 17/4/2018

- Tén nhéanh song.

- Chiéu dai nhanh song.

- Chiéu dai xam nhap d6 man 1g/l trong
nhanh song do.

- Chiéu dai xam nhap d6 man 1g/l trong
nhanh song do.
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Xém nhdp man n
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Hinh 11. Tinh chiéu sdu xam nhdp man

4. Két luin

Qua nghién ctru va xay dung cac cong cu khai
thac két qua tinh toan xam nhdp min ciia mo
hinh MIKE11 AD, nghién ctru da thuc hién:

- Quan 1y két qua mo hinh MIKEI11, xu 1y,
chuyén ddi vé cAu tric cua hé théng nghiép vu,
phuc vu cho cac cong viéc du bao, canh bao xam
nhap min ciia hé théng nghiép vu trung tim va
hé thdng nghiép vu tinh.

- Thyc hién viée trao d6i thong tin d§ man tai
cac tram do chuyén tir dia phuong 1én hé thong
nghiép vu trung tdm va cac két qua tinh toan xam
nhap man cua mo hinh MIKE 11 cho cac hé
thong nghiép vu tinh.

- Thyc hién khai thac két qua tinh toan dé 1ap
cac bao cao, san phém da dang: sb liéu chi tiét
cho cac diém, ban d6 phan bd d6 man, ban do
ranh man, thoi diém léy nudc v.v

- Céc chtrc nang vira néu da trg gitp hiéu qua
cho cong tac du bdo, canh bao, phan tich dién

bién xam nhap méan cua vung PBCSL, cu thé:

- Viée 1am chil cdu trac dit ligu dau vao cia
mo hinh MIKE 11 gitip giam thoi gian bién tap
s6 liéu bién cua md hinh, ting ning xuat lao
dong.

- Viée 1am chu va trich xuét sé liéu két qua
mé hinh MIKE11 giup hé thong thuc hién duoc
cac cong cu phan tich, két xudt cac san phim va
ban tin kip thoi, nhanh chéng va da dang hon.

- S6 liéu két qua mé hinh MIKE 11 duoc
chuyén vé dinh dang dung chung trong hé thong
nghiép vu , tiét kiém duogc kinh phi mua sim
phan mém MIKEI1 cho cac Pai KTTV tinh.
Can 01 hé théng nghiép vu trung tam cai dat va
van hanh b phan mém MIKEI1. Két qua cia
phan mém nay s& dugc cho cac Pai KTTV tinh,
va hé théng nghiép vu tinh duoc chuyén giao,
cdc Pai KTTV tinh dé dang phan tich, danh gia
xam nhap man mot cach chi tiét hon phuc vu dia
phuong.

Loi cam on: Bdi bdo la mt phan két qua cia dé tai nghién ciru khoa hoc cdp B Tai nguyén
va Méi truong: “Nghién civu xdy dung hé thong nghiép vu du bdo, canh bdo xdam nhdp man ving
dong bang séng Ciru Long”, md s6 TNMT. 2016.05.13.
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THE EFFECTIVENESS OF THE MIKE11 AD MODEL FOR FORE-
CASTING AND WARNING THE SALINITY INTRUSION IN
THE MEKONG DELTA
Dang Van Dung', Tran Dinh Phuong?, Le Thi Oanh?, Tran Thanh Cong?
'South Central Regional Meteorological and Hydrological Center
2Southern Regional Meteorological and Hydrological Center

Abstract: The analysis and forecast of salinization intrusion, using the hydraulic model, has
been implementing and operating at the Southern Regional Meteorological and Hydrological Cen-
ter. Therefore, an effective exploitation of this model partly reduces natural disasters and damage
caused by salinization intrusion. The research uses the modeling tools of MIKE SDK and the ex-
traction tools MIKE, in combination with GIS to provide calculation results of MIKE 11 AD model.
Additionally, the research constructs softwares that can illustrate and execute stacked layer; calcu-
late salinity, depth of salinization intrusion and risk level if natural disaster, deliver modelling re-
sults and modelling tools to other Local Meteorological and Hydrological station. The achieved
result from this research is to construct a profession support system in forecasting and warning the
salinity intrusion for the Mekong Delta.

Keywords: Salinity intrusion, Model, MIKE11, Support system, Forecasting.
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NGHIEN CUU AP DUNG MO HINH HEC-RESSIM
PHUC VU PIEU TIET LIEN HO CHUA
TREN LUU VUC SONG PA

Pham Vin Tuén’

Tém tat: Vin hanh t6i wu lién hé chira theo quy trinh hién nay dang la mét bai todn dwge quan
tam va nghién civu. Nghién ciru nay bude dau dp dung thir nghiém mé hinh HEC-RESSIM tinh todn
diéu tiét lién ho chiva Lai Chdau, Son La, Hoa Binh trén song Da dp dung thir nghiém cho trdn lii nam
2014. Két qua bai todn diéu tiét lién ho chira Ho Lai Chédu, Son La va Hoa Binh cho thay hiéu qud
cat lii da tang lén ré rét. Puong qud trinh heu heong nwde & tram thity van Bén Ngoc sau khi diéu
tiét cho thdy khéng nhitng dinh lii di dwoc cdt hop Iy ma ca leu lwong dinh lii ciing dwoc giam di
rdt nhiéu. Diéu nay cho thdy hiéu qud ré rang ciia bai todn diéu tiét lii lién ho chiva Lai Chdu, Son
La, Hoa Binh khi ap dung mo hinh HEC-RESSIM cho tran lii nam 2014. Nghién cvuu da ung dung
diroe mé hinh mé HEC-RESSIM cho bai todn diéu tiét lii hé thong lién ho chira trén séng Pa c6 can
thiép vao mé hinh mé bang cdach sir dung cdc cau lénh bé sung cho cdc truong hop diéu tiét dé cdt
gidm lii theo quy trinh vdn hanh lién ho chira. Két qua dp dung kha tot, phix hop véi bai todn tinh

toan diéu tiet lién ho chira trén luu viee song.

Tw khéa: Lai Chau - Son La - Hoa Binh, HEC-RESSIM.

Ban Bién tap nhan bai: 26/6/2018 Ngay phan bi¢n xong: 15/8/2018 Ngay dang bai: 25/9/2018

1. Pat van dé

Hién nay mo hinh toan n6i chung va moé hinh
toan thuy van va tai nguyén nudc noi riéng dang
phat trién rat nhanh chéng vi ¢6 cac uu diém sau:
(1) Pham vi ing dung réat rong rai, da dang voi
rat nhiéu loai mé hinh. M6 hinh toan rat phu hop
voi khong gian nghién ctu rong 16n nhu quy
hoach thoat Ii cho luu vuc song, diéu hanh hé
théng cong trinh thuy loi, quan 1y luu vue, quy
hoach, quan 1y va phat trién ngudn nudc; (2)
Ung dung mé hinh toan trong thuy vin gia thanh
ré hon va cho két qua nhanh hon mo hinh vat ly;
(3) Viéc thay d6i phuong an tinh toan thyuc hién
rat nhanh chong va don gian. Trén thé giGi, cac
mo hinh toan thuy van da dugc nghién ctru va
phat trién rong rai [1], ¢6 thé dwoc chia thanh hai
nhom chinh nhu sau: (1) Nhém mo hinh thuy
vin nudc mat: Ban dau 1a nhitng mo hinh ban
kinh nghi¢m dang hdp den, sau d6 l1a cac mo
hinh dang nhan thirc (hop xdm), mo hinh ngiu

nhién, md hinh thuy dong luc hoc. Trong d6 cac
md hinh dugc phat trién dwa trén cac trudng phai
thity van, thity luc & trén thé gii nhu Delf3D va
Sobex ¢ Ha Lan, Marine ¢ Phap, ISIS & Anh,
MIKE cua DHI ¢ Pan Mach, TANK ¢ Nhat
Ban, HEC va EFDC ¢ My¥; (2) Nhém mo hinh
thity vin nude dudi dat: Puoc phat trién tir gitra
thé ky trude cho dén nay, hay con duoc duoc goi
12 m6 hinh hoa dia chit thay vin. C6 nhiéu cach
phan loai nhung dugc chia thanh hai nhém chinh
12 m6 hinh dong chay nudc dudi dat ma dai dién
la mé6 hinh MODFLOW, AQUIFEM, PLASM
va md hinh di chuyén chat dai dién 1a mé hinh
SEAWAT, PARTH3D, MODPATH, FLOW-
PATH.

Trong cac phan mém mé hinh toan thuy vin
nude mat va nude dudi dit nodi trén thi cé hai
hudng phat trién 1a mo6 hinh thwong mai va mé
hinh mién phi. Trong d6 cidc md hinh toan thuy
vin ma ngudn mo dang dwoc nghién ciru phat

"Truong Dai hoc Tai nguyén va Moi truong Ha Noi

Email: viettuan.co@gmail.com
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trién trén thé gii cho dén hién nay, bao gdm ba
nhom chinh nhu sau: (1) Nhom phﬁn mém mién
phi nuéc mat: TANK, NAM, HEC-HMS, HEC-
RAS, PRMS, CREST, DHSVM, PRMS,
HBV/HYPE, TOPMODEL, BTOPMODEL,
SWMM, SWAT; (2) Nhém phan mém mién phi
nuée dudi dat: MODFLOW, SEAWAT,
SVFlux, FEHM, HydroGeoSphere, MicroFEM,
OpenGeoSys; (3) Nhém phan mém mién phi co
ca nudc mit va nude dudi dit: GSFlow. ..

M5 hinh toan thily van md, mién phi cé uu
diém hon so véi cdc mo hinh toan thuy vin
thwong mai (mi ngudn dong) 1a duoc st dung
riéng, phat trién timg mé dun theo yéu ciu cua
ting bai toan va rat phit hop trong dao tao tng
dung chuyén nganh ¢ truong Dai hoc. Bén canh
d6 moé hinh toan thity vin mo, mién phi con co
cong ddng nguoi st dung rong réi trén toan cau
cung phat trién va hd trg. O Viét Nam hién nay
cac mo hinh m¢ dugce ap dung chu yéu 1a cac mo
hinh khi twong, khi hau va hau nhu st dung cac
mod hinh thwong mai nhu bd mé hinh MIKE,
Delft3D, SOBEK, ISIS,... trong linh vuc thuy
van va tai nguyén nude. Cac mo hinh mé, mién
phi chua dugc ap dung nhiéu & Viét Nam, c6
mdt s6 nghién ctru sir dung cac mo hinh HEC-
HMS, HEC-RASS va HEC-RESSIM trong céac
bai toan mé phong, chwa c6 su can thiép nhiéu
vao mi ngudn va phuong phap sin c6 cua cac
mo hinh. Nghién ciru nay bude dau tip trung vao
vigc ap dung thur nghiém mo hinh HEC-RESSIM
ddi v6i bai toan diéu tiét lién ho chira von rat
phirc tap va can phai b sung cac trudng hop tinh
toan theo quy trinh van hanh bang cach bd sung
cac cau Iénh vao trong mo hinh.

2. Phwong phap nghién ctru va thu thap tai
liéu

Nghién ctru nay tép trung ap dung thir nghiém
m6 hinh HEC-RESSIM doi véi bai toan diéu tiét
lién ho chira theo quy trinh van hanh.

2.1 Gidi thiéu mé hinh HEC-RESSIM

M6 hinh Hec - RESSIM (Reservoir System
Simulation) dugc Trung tam ky thudt Thuy van,
quan d6i Hoa ky (Hydrologic Engineering Cen-
ter, U.S. Army Corps of engineering) phat trién

TAP CHI KHI TUQNG THUY VAN

Ién tr m6 hinh HEC-5. M6 hinh nay duoc su
dung rong rai trong viéc mdé phong cac cac bai
toan kiém soat 1&i va diéu tiét hé thong ho chira.
Hec Ressim bao gf)m cac giao di¢n dd hoa dep,
tién ich, d& st dung va c6 thé phat trién, tich hop
thuan loi voi cac mo6 hinh mé thudc b mo hinh
HEC (HEC HMS, HEC RAS,...) va cac m6 hinh
mé khéc. Nguyén 1y tinh toan diéu tiét dong chay
trong ho chira dwa vao hé phuong trinh cin bang
nudc va phuong trinh dong luc cung vdi cac
duong dic trung, tham s6 mo ta dic tinh cua hé
thong cong trinh [2].

- Phuong trinh can bang nudc:

SE=a()-ar(y) M

- Phuong trinh dong luc cho cac cong trinh

xa It ¢ dang tong quat 1a ham cua 3 tham sé:

Qx,(t)=1f,[ A, Z(t),Zh,(t)] (2)

Trong d6: Q(t) 1a qua trinh 1t dén, qr(t) 12 qua
trinh Iuu lugng xa khoi hd bao gom luu lugng
x4 qx(t) qua cong trinh xa i (c6 diéu khién va
chay tu do), luu lwong qua cong trinh lay nudc
qc(t), dan dong, qua tudc bin nha may va luu
luong ton that do thdm va bdc hoi.

Giai hé phuong trinh trén xac dinh duogc
dudng qué trinh luu lugng xa gx(t) su thay ddi
muc nude va dung tich cia hd chira.

Hec-ResSim bao gém cac cong cy: mod
phong, tinh toan, luu trix s liéu, quan ly, dd hoa
va bao cao hé thong ngudn nudc. HEC dung
HEC-DSS (Data Storage System) d¢ luu trit va
stra d6i cac hé théng s6 lidu vao ra. ResSim bao
gém 3 modun: thiét lap luu vuc (Watershed
setup), mang lu6i hd (Reservoir Network) va mo
phong (Simulation). Mbdi 1 mdédun c6 1 muc dich
riéng va tap hop cac cong viéc thuc hién qua
bang chon (menu, toolbar) va biéu d6 (Hinh 1).
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lap heu vyr

Module thist Module mang hroi hi Module mé phong

Liem baet mpng
huri song

Car cau hinh

Sir dung 44 thaé
lip mang lunin

am
Ho chirm, cac
difrm tinh todn

Cae mat nhip
Trw todn roarg

I séng

Hinh 1. So do tong qudt cac mé dun ciia mé hinh HEC-ResSim

2.2 Thiét ligp mé hinh HEC-RESSIM mé
phéng hé thong hé chira Lai Chau, Son La,
Hoa Binh trén song Da

Nghién ciru duoc tién hanh thir nghiém mé
hinh HEC-RESSIM cho 3 hd chtra Lai Chau, Son
La, Hoa Binh trén song Pa theo so d6 hinh 2.

E=XE o
£ e
wnn st K
BTN o
e |

Bén Ngoc (]

Njm Giang

)

L

Hinh 2. So do mang luoi hé th(fng tram khu viec nghién curu

Céc s6 liéu dong chay dén duogc tinh toan tir
md hinh NAM va céc sd liéu phuc vu bai toan
nhu sau:

- Dit liéu (Time series): Cac s6 liéu luu luong
dén hod Lai Chau va nhédp lvu Nam Giang, Ban
Cung nim 2014 sau khi dung bo thong s cua
mé hinh Nam dé mé phong thoi gian 1 tur
1/06/2014 dén 30/09/2014 vao luu vuc song Da;

- Ban d6 luu vyc song Da dang .shp;

- Thong s6 cua cac doan din (Reach): hé sb

muskingum (K, X) tinh cho truong hop khong
¢ ho chura;

- H chira (Reservoir): Thong tin vé thong s6
vat ly:

+ Céc quan hé dic trung dia hinh long ho
Z~V,7Z~F

+ Cac thong s vé ton that: Boc hoi

+ Céc loai cong trinh x4: c6 cua va khong co
ctra diéu khién

+ Muc nudc gia cudong

TAP CHi KHI TUQNG THUY VAN
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+ Muc nudc dang binh thuong Xét truong hop khong co hd chira, chi c6
+ Muyc nude chét dong chay tu nhién trong séng, s dung luu
2.2.1 Thiét ldp mang lwéi séng khong ¢é hé  lugng ¢ 3 tram Lai Chau, Ban Cung, Nam Giang
chira thoi gian tir 1/06/1975 dén 30/09/1975 (Hinh 3).

T It vwe Wemork Ammater Sapart. Toon ey

Voot Brstrand fomao. =

e a3 e

poramatyy 110 wnt) JTe i kgt e ot

Hinh 3. Mang luéi song Pa trong HEC-RESSIM truwong hop khéng c¢é ho chira

2.2.2 Thiét Idp mang luéi séng Pa khi ¢é ba  luu Nam Giang, Ban Cing nam 2014 duoc 1ay
hé chira Lai Chdu, Son La, Hoa Binh mo hinh mua rao ra dong chay NAM, thoi gian
S liéu Iuu lwong dén hd Lai Chau vanhap  tir 1/06/2014 dén 30/09/2014.

HEC-ResSim 3.0 - Lv_song_da

Nodule  Semuiabons

» o=

3
Coomnams 107 east 20nom Local Werkspace L_song_da seened

Hinh 4. Mang lwdi lién ho chira Lai Chdu, Son La, Hoa Binh trong HEC-RESSIM

TAP CHI KHI TUQNG THUY VAN
S thang 09 - 2018




S6 liéu luu lugong dén ho Lai Chau va nhap
luu Nam Giang, Ban Cung nim 2014 duoc liy
mo hinh mua rao ra dong chay NAM, thoi gian
tir 1/06/2014 dén 30/09/2014.

- Xét bai toan diéu tiét 1 lién hd chira trén
song Da theo quy trinh van hanh lién hd chta
Lai Chau, Son La, Hoa Binh [3] theo cac budc
nhu sau:

+ Budc 1: Xa nude don 1ii vao thoi ki i chinh
vu tir 16 thang 7 dén 25 thang 8, khi c6 canh bao
trong 48 dén 72 gid toi, muc nude tai Ha Noi qua
murc bao dong I, dong thoi dy bao dong chay
dén 3 hd 16n, muc nude 3 hd dang 6 MNDBT,

BAI BAO KHOA HQC

khi d6 c4c hd Lai Chau, Son La, Hoa Binh bit

budc phai xa il dé ha muc nude hd téi mic quy

dinh nhu trong bang 2, dam bao san sang don 1ii
Bang 1. Myc nuoc don lii cho phép

Ho chira ZTL (m)
Lai chau 285
Son La 194
Hoa Binh 101

+ Budc 2: Cét giam lii cho ha du - Dé cit
giam 1 phai can ctr vao ngudng cit 1 theo
quy trinh nhu trong bang 2.

Bdng 2. Nguwéng cat lii cho ba ho nam 2014

STT HO Lai Chau Hb Son La Hb Hoa Binh
Qdinh Qcitta Qc: lhﬁ Qdinh Qcit1a cht 1: Quinh Qcit1a QC; l:
(m/s)  (m%/s) %) (m¥s)  (m/s) %) (m¥/s)  (m%s) %)
2 5390 5000 92 6300 4000 63% 4500 3500 T7%

- Thiét 1ap cac ham va 1€nh van hanh cho bai
toan diéu tiét 1d theo quy trinh van hanh lién ho

chtra Lai Chau, Son La, Hoa Binh nam 2014 nhu
trong bang 3, cac budc thé hién nhu dudi day.

Bdng 3. Cdc ham diéu tiét lién ho chira nam 2014

HO chira Ham xa Lai Chau Son La Hoa Binh
Qdinh I Qmax =5390 rn3/s Qmax =6 300 rn3/S Qmax =4500 1’1’13/S
IF
3 > < 3 < 3 < 3
Xa thuong (Rule xa thuong) Quaén <4000 m’/s Qaén <4000 m’/s  Quaén < 3500 m’/s
H>215m H>117m
- > >
XaLi ELSE IF H= (2190558 O(I:fl?/]?m) (MNDBT) (MNDBT)
s (29000 m?/s) (26000 m®/s)
Cit ELSE Qaén > 5000 m3/s Qaén > 4000 m3/s  Qqén > 3500 m3/s

+ Budce 1: Khi Iii 1én thi xa bang luu luong
dén, giit hd & MNTL. Cin ctr vao du bao thuy
van xac dinh mot gia tri dinh 1ii, va néu luu luong
dén bang mot luu lugng Q cit 1i (quy dinh ¢
bang 3) thi chuyén sang diéu tiét cat 1i;

+ Budc 2: Cit lii bang cach xa mot luu luong
bang luu luong x4 cudi cung cua bude 1. Tich
nude dén MNDBT;

+ Bude 3: Khi myc nudc trong hd bang
MNDBT thi tiép tuc xa 1ii bang luu lwong dén va
mé& hét cac cia xa dé gitt muc nude hd &
MNDBT.

+ Budc 4: Khi dd mo hét cira x4 ma 1ii vin

1én thi van hanh an toan ho, sir dung dung tich &
phan trén va bao cdo co quan c6 trach nhiém.

3. Két qua va thao luin

3.1 Két qua hi¢u chinh mé hinh HEC-
RESSIM khi khéng c6 ho chiva

Str dung phuong phap MUSKINGUM dé
dién toan dong chay trong song va hiéu chinh hai
thong sb 14 thoi gian lan truyén K (t) va hé sé suy
giam X (0-0,5) sao cho khi dién toan i vé tram
Ta Bu va Hoa Binh thi duong qua trinh tinh toan
va thyc do 1a phit hop v6i nhau vé d6 16n dinh 1
va thoi gian xuat hién dinh Iii. Két qua hiéu chinh
hé s6 K va X trong bang 4 nhu sau:

TAP CHi KHI TUQNG THUY VAN
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Bang 4. H¢ so dién toan muskingum

N HéE so
Poan séng
K X
Ném Giang - Lai Chau 6 0.2
Ban Cung - Ta Bu 6 0.2
Lai Chau- Ta Bu 12 0.2
Ta Bu- Hoa Binh 12 0.2
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Hinh 4. Dién todn muskingum tai niit kiém tra: (a) Ta Bi; (b) Hoa Binh

Két qua hiéu chinh tai nut kiém tra Ta Bu va
Hoa Binh dugc thé hién trén hinh 4.

Két qua hiéu chinh cho thay duong qua trinh
dong chay tinh toan va thuc do tai hai nut Ta Ba
va Hoa Binh tuong ddi phu hop.

3.2 Két qua trng dung mé hinh HEC
RESSIM diéu tiét lii hé théng ba hé chiva Lai
Chau, Son La, Hoa Binh

TAP CHi KHI TUQNG THUY VAN

Két qua bai toan diéu tiét lién ho chira Lai
Chau, Son La, Hoa Binh nhu sau:

+ Ho6 Lai Chau, Son La va Hoa Binh: Hiéu
qua cét 1d ting 1én rd rét, mot s6 két qua so sanh
duoc dan ra trong hinh 5a-5¢c, bang 5.

+ Két qua sau khi diéu tiét tai tram Bén Ngoc:
Két qua duoc thé hinh nhu hinh 5d, bang 6.
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Hinh 5. Két qua diéu tiét ho: (a) Lai Chau; (b) Son La, (c) Hoa Binh; (d) Két qua qud trinh leu
luwong nuoc sau khi diéu tiét tai Bén Ngoc

Bang 5. Hiéu qua giam lii khi ho chita Lai
Chdu, Son La, Hoa Binh vin hanh cdt lii

Truong Luuluwongliilon  Hidu qua giam 1i

hop lii nhét (m*/s)
Tu Hocat AQ(m’s) %
nhién il
Lai Chau
2014 5390 5000 390 7.20%
Son La
2014 6300 4000 2300  36.50%
Hoa Binh
2014 4500 3500 1000  22.20%

DPuong qua trinh luu lugng nudce ¢ tram thiay
vin Bén Ngoc sau khi diéu tiét cho thay khong
nhirng dinh 18 d3 dwoc cit hop 1y ma ca luu
lugng dinh 1ii ciing duoc giam di rat nhiéu. Didu
nay cho thay hiéu qua rd rang cua bai toan diéu
tiét 1 lién ho chira Lai Chéu, Son La, Hoa Binh
khi &p dung m6 hinh HEC-RESSIM cho tran 1t
nam 2014 (Bang 6).

Bang 6. Hiéu qua giam lii van hanh cdt lii & tram Bén Ngoc

Q chua didu tiét Q da diéu tiét

Hiéu qua giam lu

Thoi gian (m’/s) (m/s) AQ (m'/s) %
22/VIV 2014,06:00  6,104.50 3,636.90 2,467.6 40.4
22/VIV 2014, 12:00  6,509.20 3,637.00 2,872.2 44.1
22/VIV2014,18:00  6,825.20 3,637.30 3,187.9 46.7
22/VII/ 2014,24:00  7,088.00 3,637.40 3,450.6 48.7
23/VIV 2014, 06:00  7,124.90 3,637.70 3,487.2 48.9
23/VIV2014,12:00  6,857.20 3,638.00 3219.2 46.9
23/VII/ 2014, 18:00  6,394.10 3,638.30 2,755.8 43.1
23/VII/2014,24:00  5,844.50 3,638.60 2,205.9 377
14/VII 2014, 06:00  6,008.10 4,113.40 1.8947 315
14/VIIV 2014, 12:00  6,806.70 4,113.90 2692.8 39.6
14/VIIV 2014, 18:00  6,945.60 4,114.40 28312 40.8
14/VIIV 2014,24:00  6,385.00 4,114.80 22702 35.6

TAP CHi KHI TUQNG THUY VAN
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4. Két luan

- Nghién ctru da img dung dugc mo hinh mé
HEC-RESSIM cho bai toan diéu tiét 1ii hé thong
lién ho chira trén song Pa co can thiép vao mo
hinh mé bang cach st dung cac cau 1énh bd sung
cho cac truong hop diéu tiét dé cat giam Ii theo
quy trinh van hanh lién ho chira.

- Két qua nghién ctru bude déu cho thiy ring

cac mod hinh md, mién phi hoan toan c6 thé dugc
ung dung trong bai toan chuyén nganh Thuy van.

- Bén canh d6 cac két qua nghién ctru budc
dau can c6 cac nghién ctru tiép theo dé két ndi
cac mo hinh md, mién phi ¢ khia canh két ndi
giita cac m6 hinh m¢ va thay doi linh dong cac
mo dun tinh toan phu hop véi cac bai toan phirc
tap trong thuc té.

Tai li€éu tham khao
1. Edsel, B., Daniel, (2011), Watershed Modelling and its Application: A state-of-the-Art- Re-
view,The Open Hydrology Journal, 2011, 5, 26-50.
2. HEC-RESSIM Manual 2015.
3. Quyét dinh thu tuéng chinh phi s6 162/QD-TTg, Vé viéc ban hanh quy trinh van hanh lién
ho chira trén luu viee séng Hong, ngay 17 thang 9 nam 2015.

APPLICATION HEC-RESSIM MODEL TO MULT-RESERVOIR
SYSTEM OPERATION IN DA RIVER BASIN

Pham Van Tuan'
'Faculty of Meteorology and Hydrology, Hanoi University of Natural Resources and Evronment

Abstract: Optimizing inter-reservoir operation according to the current process is a matter of in-
terest and research. This study initially applied the HEC-RESSIM model to calculate the inter-reg-
ulating reservoirs of Lai Chau, Son La and Hoa Binh on the Da River for trial use in the floods in
2014. The results of the inter-correlation problem in reservoirs of Lai Chau, Son La and Hoa Binh
shows that the effectiveness of flood reduction has increased significantly. The water flow at Ben
Ngoc hydrological station after the regulation shows that not only flood peaks have been cut ap-
propriately, but also flood peak flow has been reduced considerably. This shows the clear effect of
the inter-reservoirs of Lai Chau, Son La and Hoa Binh reservoirs using the HEC-RESSIM model for
floods in 2014. Research has applied the open model HEC-RESSIM for the problem of flood con-
trol system inter-reservoir on the river Da intervened in the open model by using additional com-
mands for the case to regulate the cut. Flood reduction according to inter-reservoir operation
procedures. The results are relatively good, in line with the calculation problem of inter-reservoir

in the river basin
Keywords: Lai Chau - Son La - Hoa Binh, HEC-RESSIM.
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TOM TAT TINH HINH KHi TUQNG, KHi TUQNG NONG
NGHIEP, THUY VAN THANG 7 NAM 2018

inh hwong truc tié}? 16i thoi tiét dat lien nude ta. Tinh hinh nhiét do, nhiét do ca nude

Trong thang 8 dd xudt hién 1 con bdo (bdo sé 4) va 1 ATND. Trong d6 con bdo sé 4
a

trong thang 8 phé bién xdp xi TBNN, riéng hai khu viee Trung Trung Bé va Nam Bg ¢é
nhiét d cao hon so véi TBNN ciing thoi ky. Tinh hinh muea trong thang 8 tai Bic B déu phé bién
cao hon TBNN. Con tai Trung Trung B tro vao dén phia nam nuée ta déu c6 tong lirong mua trong

thang thap hon TBNN.

TINH HINH KHi TUQONG

1. Hién twong thoi tiét dic biét:

+ Béo va ap thap nhiét doi (ATND)

Trong thang 8 d xuét hién 1 con bdo (bdo s6
4) véi din bién cu thé nhu sau:

- Bio s6 4 (Bebinca) duoc hinh thanh tir
ATND trén ving bién phia Nam tinh Quang
Pong (Trung Quéc). Pén sang som ngay 16/8,
bdo s6 4 vuot qua ban dao Loi Chau (Trung
Quéc) va di vao vinh Béc B, cuong do khi vao
vinh dat cp 9, giat cip 11. Dén trua ngay 16/8,
khi di qua dao Bach Long Vi, bio s6 4 tiép tuc
manh thém véi stic gio manh nhét cép 10, giat
cip 12. Tur chiéu 16/8, bdo di chuyén 6n dinh
theo huéng giira Tay va Tay Tay Nam, toc do
10km/h. Sang sém ngay 17/8, khi di vao vung
bién Nam Dinh - Thanh Héa, bdo sb 4 di suy yéu
dan va do bd vao khu vuc Thanh Hoa (vung tam
bao di vao khu vuc huyén Tinh Gia) sau d6 bao
tiép tuc di chuyén huéng Tay, suy yéu thanh ap
thap nhiét doi trén khu vuyc Trung Lao. Bio sb 4
d3 gay gi6 manh cip 6-7, giat cap 8 & ven bién
cac tinh tir Thai Binh dén Thanh Hoa.

- ATND: Sang ngay 22/8, trén rinh ap thap
di qua vung bién Bic Bién Dong hinh thanh mot
ap thap nhiét d6i. Luc 13 gid cung ngay, vi tri
tam ap thap nhiét déi & vao khoang 22,3 d6 Vi
Bic; 118,8 do Kinh Péng, cach dao Pai Loan
khoang 155km vé phia Ty Nam. Dén 07 gid
ngay 23/8, ATND nam trén viing bd bién phia

Tay Nam dao Dai Loan. Sirc gié manh nhit ving
gan tdm ap thap nhiét d6i manh cap 6 (40-
50km/gid), giat cap 7. ATND khong anh huéng
dén thoi tiét dat lién nudc ta.

+ Ning nong;

Trong thang 8 d4 dién ra hai dot ning néng,
cu thé:

- Dot 1: tr ngay 01-04/08 ¢ khu vuc cac tinh
tir Nghé An tré vao dén Phu Yén dé xay ra ning
nong trén dién rong véi nhiét do cao nhat trong
ngay phd bién tir 35-37°C mot s6 noi c6 nhiét do
cao hon nhu Nam Péng (Thira Thién Hué)
37.7°C, Quy Nhon (Binh Dinh) la 37.6°C, Son
Hoa (Phu Yén) 1a 37.7°C...

- Pot 2: tir ngdy 20-22/8, cac tinh ven bién
Trung B da xay ra ning néng dién rong voi nén
nhiét do cao nhat phé bién 35 — 37°C, mot sb noi
c6 nhiét d¢ trén 37°C nhu: Con Cudng (Nghé
An) 14 39,10C, Ba Pon (Quang Binh) 1a 38,2°C,
Tam Ky (Quang Nam) la 38,7°C...

+ Mua vira, mua to:

Trong thang 8 tai khu vuc Bic Bo va Bic
Trung Bo da xudt hién hai dot mua 16n dién
rong, c6 mua vua dén mua to, c6 noi mua rit to.
Cu thé:

- Dot mua tir ngay 01-08/08, cac tinh Bic Bo
di c6 mua vira, mua to, c6 noi mua rat to va
dong, lugng mua phd bién tir 70-150mm, khu
vuc Tay Bic, luong mua 16n hon tir 100-200mm,
mot s6 noi ¢6 mua 16n hon nhu Sin HO (Lai

TAP CHi KHI TUQNG THUY VAN
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Chau) la 224mm, Muong Lay (Dién Bién) la
230mm, Ha Bong (Ha No6i) 1a 352mm,...

- Pot mua tir ngay 15-18/8, céac tinh Béc Bo
va Béc Trung B da c6 mua vira, mua to, c6 noi
mua rat to v6i tong lugng mua phd bién 100-
200mm, c6 noi cao hon 250mm nhu: Km46
(Son La) 1a 378mm, Ban Chiéng (Hoa Binh) la
375mm, Tam Péo (Vinh Phiic) 12 393mm, Mau
Son (Lang Son) 1a 402mm, Bt Mot (Thanh
Hoa) 1a 262mm, Quynh Luu (Nghé¢ An) la
320mm, Quy Hop (Ngh¢ An) 1a 286mm, Nghia
Khanh (Nghé An) 1a 284mm,...

- Dot mua tir ngay 28-31/08, khu vuc Bic Bo
va Thanh Héa ¢6 mua, mua vira, mua to, cd noi
mua rat to v6i tong lwong mua phd bién tir 100-
250mm, c6 noi cao hon nhu tai Mai Chau (Hoa
Binh) Ia 410mm, Hoa Binh la 310mm, Mdc
Chau (Son La) 1a 315mm, Quang Ha (Quang
Ninh) 12 302mm ; Son Tay (Ha Noi) 1a 288mm.

2. Tinh hinh nhiét d¢:

Nhiét do trung binh thang 8/2018 chi riéng tu
khu vuc Thira Thién Hué dén Khanh Hoa va khu
vuc Nam Bo phé bién cao hon so v&i TBNN tir
0,5-1,0°C, con cac khu vuc khac phé bién xép X1
so voi TBNN cung thoi ky. Noi ¢o nhiét do cao
nhat 1a Con Cudng (Nghé An): 39.1°C (ngay 21).
Noi c6 nhiét d6 thap nhit 1a Sin H6 (Lai Chau):
16.3°C (ngay 23).

3. Tinh hinh mwa:

Téng lugng mua trong thang 8/2018 tai khu
vuc Bic B9, Thanh Hoa, Ngh¢ An phé bién cao
hon so voi TBNN tur 20-70%, dac bi¢t 1a tai Quy
Chau, Con Cudng hay Quynh Luu (Ngh¢ An)
con cao gap 2 1an so véi TBNN cung thoi ky.
Khu vyc tir Trung BO phd bién thip hon TBNN
cung thoi ky tur 30-80%. Con tai khu vuc Tay
Nguyén va Nam B6 phé bién thap hon TBNN tir
10-40% cung thoi ky

Noi ¢6 luong mua thang cao nhit 1a Mai
Chau (Hoa Binh): 754mm, cao hon TBNN la
410mm.

Noi ¢6 lugng mua thang thip nhat 1a Hoai

TAP CHI KHI TUQNG THUY VAN

Nhon (Binh Pinh) va Nha Trang (Khanh Hoa):
16mm, thap hon TBNN lan luot 1a 110mm va
35mm.

4. Tinh hinh ning:

Tong sb gio nang trong thang 08/2018 trén ca
nuée phd bién déu thip hon TBNN cung thoi ky,
riéng khu vuec Nam Trung B cao hon TBNN
cung thoi ky.

Noi ¢6 s6 gio ndng cao nhét 1a Phan Rang
(Ninh Thuan): 218 gio, thip hon TBNN 1 gio.

Noi ¢6 s6 gio nang thap nhat 1a Dik To (Dak
Lak): 60 gio, thap hon TBNN 59 gio.

KHi TUQNG NONG NGHIEP

Diéu kién khi tugng nong nghiép trong thang
1X/2018 ¢ nhiéu ving ciia nudc ta twong ddi
thuén loi cho san xuét néng nghiép do nén nhiét
cao, sO gid ning xap si hodc dao dong xung
quanh gia tri TBNN, luong mua va sb ngay mua
& hau hét cac khu vuc trong ca nudc déu cao,
phan bd déu trong thang tao diéu kién cho cay
trong sinh truong va phat trién.

Trong thang cac dia phuong mién Bic bat dau
thu hoach tra lia mua sém, tap trung cham sdc,
phong trir sau bénh, bao vé lua va cac cay rau,
mau vy mua/hé thu; cic dia phuong mién Nam
tap trung thu hoach nhanh gon laa hé thu, tiép
tuc gieo cdy lua thu déng/mua va gieo trong rau,
mau cdy cong nghiép ngin ngay vy hé thu/mua

1. Poi véi cay hia

- Lua mua: Tinh dén ngay cudi thang, ca nudc
da gieo cay duoc 1.452,8 nghin ha ltia Mua, bang
98% cung ky nam trudc, trong do6 cac dia
phuong phia Bic gieo cay 1.115,2 nghin ha,
bang 98,3%, cac dia phuong phia Nam gieo cay
337,5 nghin ha, bang 77,5%.

Dién tich gieo cy lia Mua cac tinh phia Bic
nim nay dat thap, trong 6 ving PBSH udc dat
525,9 nghin ha, giam 9,5 nghin ha so v&i vy mua
nim trude; cac tinh Trung du va mién nui phia
Bic udc dat 426,0 nghin ha, giam 3 nghin ha;
céc tinh Bac Trung Bo udc dat 162,8 nghin ha,
giam 6,4 nghin ha. Dién tich lia Mua cua céc
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tinh phia Bic giam do mét s nguyén nhan nhu
chuyén ddi muc dich su dung; 8,9 nghin ha
chuyén sang cay trong khac va nudi trong thay
san; con lai khong san xuét do kho khin trong
khau tudi tiéu va do bi ngap ung, sat 1.

Dén nay, lua mua tai cac dia phuong phia Béc
dang trong giai doan trd bong, tra lua sém dang
trong giai doan vao chic va chin, di cho thu
hoach dugc gan 200,5 nghin ha. Do thoi tiét vu
mua nam nay thuén lgi hon nén dy uéc nang sut
dat khoang 49 ta/ha, tang khoang 3 ta/ha so cung
ky.

- Lua hé thu: Tinh dén cudi thang IX, ca nudc
gieo ciy dugc 2.055 nghin ha lta Hé thu, bang
97,5% cung ky nam trudc, trong do6 cac dia
phuong phia Bic dat 174,3 nghin ha, bang
98,5%; cac dia phuong phia Nam dat 1.880,6
nghin ha, bing 97,4%. Hién nay cac dia phuong
phia Nam, lua Hé thu sém da cho thu hoach
1694,3 nghin ha, bﬁng 96,4% so voi cung ky
nam trudce, trong d6 ving PBSCL dat 14529
nghin ha, bang 94,9%. Tién d6 gieo trong va thu
hoach laa He thu chdm so thoi diém cung ky
nim trude, chu yéu do anh huong tién do gieo
trong va thu hoach vu Pong xuan.

Ning sudt laa Hé thu ca nudc nam nay udc
tinh dat 54,1 ta/ha, tang 0,1 ta/ha so v&i vu He
thu nam 2017; san lugng dat gﬁn 11,2 triéu tan,
giam 47,7 nghin tan, trong d6 ving PBSCL dat
8,7 triéu tan, giam 30,5 nghin tan. Nhu vay, tuy
ning suit co ting nhe nhung san luong chung
toan vu van giam do dién tich gieo trong giam &
hau hét cac dia phuong.

- Lta Thu déng: Tinh dén cudi thang IX, cac
tinh PBSCL da xubng giéng 652,6 nghin ha,
bang 92,4% cung ky. Dién tich gieo trong laa
Thu d6ng cham hon cing ky do vu Hé thu xudng
gidng tré va kéo dai, hon nita lii ndm nay vé sém
va lén nhanh do anh huéng ciia mua bio, nhiéu
dién tich khong thé gieo trong. Hién lta Thu
dong dang o giai doan ma, dé nhanh dén lam
dong; sinh truong va phat trién kha

TINH HINH KHi TUQNG THUY VAN

2. Pbi v6i cac loai rau mau va ciy cong
nghiép

Ngoai vi¢e tap trung cham soc, thu hoach lua
hé thu, lta mua, cac dia phuong trén ca nudc con
day manh gieo trong céc loai cAy hoa mau va ciy
cong nghiép ngan ngay. Nhin chung cac ciy mau
gap thoi tiét thuan loi, sinh tredng va phat trién
tt. Tinh dén cudi thang IX, cac dia phuong trén
ca nudc da gieo trong duoc 1.013 nghin ha ngo,
bang 97,2% cung ky ndm trude; 110,7 nghin ha
khoai lang, béng 99,2 %; 182,6 nghin ha lac,
bang 98,2%; 56 nghin ha dau tuong, bang
85,8%; 974,8 nghin ha rau, dau, béng 103.5% .
O Pong bang Bic Bo ngd dang trong giai doan
1a thir 7, trang thai sinh truong va phat trién kha,
dau tuong 14 kép thtr 3 trang thai sinh truéng va
phat trién kha.

O Bac Trung B¢ lac dang trong giai doan
hinh thanh cu, trang thai sinh trudng trung binh.
O Tay Nguyén va Xuan Loc ca phé dang trong
giai doan hinh thanh qua va qua chin, trang thai
sinh trudng tir trung binh dén tbt.
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Bic B)

Trong thang ,8 khu vuc Bac Bo da xuét hién
3 dot la:

- bot 1 (3-8/8): Do chiu anh huong cta ranh
ap thap co truc di qua Bic Bo két hop véi ving
xody thap phat trién trén cac tang nén ¢ Béic Bo
c6 mua, c6 noi mua vira, mua to, khu vuc Bic
Bo da ¢6 mua vira, mua to dén rat to. Tong lugng
mua ca dot do duge tai mot sé tram nhu: Théd
Kha Ha(173mm), Ta Tong(155mm), Nam
Giang(107mm), Lai Chau KT(254mm), Muong
Lay(113mm),...L{ 16n da xay ra trén luu vuc
song Pa voi dinh 11 tai hd Lai Chau dat 6060m
3 /s (14h/4/8) va ho Son La dat 12540m® /s. Lii
vua trén song Chay tai Bao Yén voi dinh i dat
72,65m (7h/5/8) dudi BD2 0,35m. Lii nho trén
thuong luu song Lo tai Ha Giang véi dinh [ dat
99,98m (13h/8/8) trén BD1 0,98m.

- bot 2 (16-18/8): Do anh hudng cta hoan
luu con bdo s6 4, khu vuc Bic Bo di c6 mua
vira, mua to dén rét to. Luong mua do dugc tai
mot s6 tram nhu: KM 46 (200mm), Yén Thay
(140mm), Ban Chiéng (220mm), Vin Chéan
(126mm), Cau Gia Bay (173mm),....Lii nho da
xudt hién trén song Da, song Thuong, song Ky
Cung; 1t vura trén song Thao. Pinh 1d trén céc
song nhu sau: trén song Pa tai Hoa Binh ¢ miic
7075m 3 /s (14h/17/8) dudi BP1 925m 3 /s; song
Thao tai Yén Bai la 31,10m (2h/18/8) trén BD2
0,1m; song Ky Cung tai Lang Son 1a 253,42m
(22h/17/8) trén BD1 1,42m; song Thuong tai
Phu Lang Thuong 1a 4,34m (7h/18/8) trén BD1
0,04m; song Bui tai Lam Son la 21,25m
(13h/17/8) trén BD1 0,25m.

- Dot 3: Do anh hudng cua ranh ap thap co
truc qua Bic Bo hoat dong manh voi mot vung
ap thap suy yéu tir ap thip nhiét d6i trén khu vuc
Nam Trung Quéc sau do di chuyén vao Bic B9,
tir ngay 30/8 dén ngay 31/8, mua 16n tap trung &
khu vire Tay Bic va Viét Bic, trong d6 trong tim
0 Hoa Binh, Son La, Pién Bién va Lao Cai.

TAP CHI KHI TUQNG THUY VAN

Tong lugng mua ca dot phd bién 150-250mm,
riéng Son La va Hoa Binh 200- 300mm, c6 noi
trén 500mm nhu Km22 (Hoa Binh) 501mm,
Km46 (Hoa Binh) 577mm, Ta Hoc (Son La)
335mm, Hoa Binh 311mm,... Tt ngay 28-31/8,
trén cac song Pa, song Nam Pan, song Thao,
song Thuong, séng Luc Nam, song Bui dd xuat
hién mot dot 1 lon. Ll lich st da xuét hién trén
song Nam Pan (Son La) tai hat Lot.

Dinh [ii trén cac song nhu sau: trén song Pa
tai Hoa Binh & mac 110.550m * /s (23h/30/8)
trén BD2 550m 3 /s; song Thao tai Yén Bai la
32,36m (20h/31/8) trén BD3 0,36m; t song Nam
Pan tai Hat Lot 1a 517,28m (16h40/30/8), trén
BD3 3,78m, vuot 1 lich st nam 2008: 0,51m;
song Thuong tai Phu Lang Thuong l1a 5,79m
(5h/31/8), trén BD2: 0,49 (m); song Luc Nam tai
Luc Nam la 5,22 m (9h/30/8), dudi BD2: 0,08
(m); trén song Bui tai Lam Son: 23,09m
(15h30/30/8), trén BD3: 0,09m. Sat 10 dat da xay
ra & rt nhiéu noi nhu: Ha Quang (Cao Béng);
Phong Tho, Muong Té (Lai Chau); lii 6ng da
xuat hién & huyén Van Chéan (Yén Bai); Phu
Yén, Bic Yén, Mai Son, Mudng La, Phu Yén va
dac biét tai huyén Thudn Chau da xay ra sat 16
dét di kém véi 1 quét (Son La); Nam PO, Muong
Cha, Tuan Gido, Tua Chua (Pién Bién); Si Ma
Cai, Muong Khwong, Bic Ha (Lao Cai). Luong
dong chay thang 8 trén cac hé thong song phd
bién thip hon TBNN: trén song Da tai Son La
xap xi TBNN, tai Hoa Binh it hon 2% do diéu
tiét cia ho Son La, song Thao tai Yén Bai it hon
4%, sdong Chay dén Thac Ba 16n hon 46%, song
Gam dén ho Tuyén Quang 16n hon 16%, song
L6 tai Tuyén Quang nho hon 7%, ha luu song
Hong tai Ha Noi nho hon 25%. Trén song Da,
muc nudc cao nhat thang tai Muong Lay la
208,98m (19h/31/8), thdp nhat 1a 196,43m
(13h/26/7, trung binh thang la 204,84m; tai Ta
Bu muc nudc cao nhat thang la 114,50m
(19h/31/8), thap nhét 1a 107,00m (4h/27/7), trung
binh 13 110,87m. Luu luong 16n nhat thang dén
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PAC TRUNG MOT SO YEU TO KHi TUQNG

sé Nhigt d9 ( °C) P Am (%)
thir . ) Cao nhit Thap nhét )

TEN TRAM Trung | Chuan Trung | Thap
tw binh sai | Trune | Tuvét .| Trung | Tuyét . binh | nhat | Ngay

binb | adi | N [ bimn | ai | V€V

1 |Tam Puong 239 | 1.1 [ 279|315 26 | 216|190 13 | 90 | 56 | 26
2 |Dién Bién 260 | 0.4 | 302|334 10 | 238|226 31 88 | 58 11
3 |SonlLa 250 | 0.4 293|325 11 | 226|218 12 | 8 | 57 | 27
4 |SaPa 202 0.7 [ 233267 15 | 180|163 | 26 | 8 | 66 14
5 |Lao Cai 289 | 1.6 | 337|375 14 | 258 | 244 | 31 82 | 45 13
6 |Yén Bai 28.1 | 06 | 326|362 11 | 252|235 7 87 | 57 11
7 |Ha Giang 282 | 0.6 | 336|367 14 | 251|242 5 84 | 48 | 26
8 |Tuyén Quang 285 09 [ 329|364 | 13 | 257|245 | 13 85 | 60 13
9 |Lang Son 267 | 0.1 320353 13 | 242|230 13 88 | 49 13
10 |Cao Bing 269 | 0.1 [ 327358 20 | 243 (230 14 | 8 | 56 9
11 |Thai Nguyén 283 | 04 [ 327365 13 | 258|246 | 13 85 | 52 | 27
12 |Bic Giang 286 | 03 [ 329|365 11 | 261|242 4 86 | 53 11
13 [Phi Tho 279 0.1 | 324|360 11 | 253|235 7 75 | 58 11
14 |Hoa Binh 284 | 0.7 [ 330|362 27 | 257|243 16 | 8 | 56 | 27
15 [Ha Noi (Ha Pong) 287 | 04 [ 332372 11 (263|248 29 | 8 | 54 | 27
16 |Tién Yén 2751 02 [ 320|347 | 10 | 245(238| 16 | 8 | 62 10
17 |Bai Chay 280 | 03 [ 315354 | 11 | 257|242 6 88 | 66 8
18 |Phu Lién 2771 00 [ 320|358 | 11 | 251 (230 26 | 94 | 67 11
19 |Thai Binh 282 | -0.1 [ 32.1 | 364 | 11 | 260|245 29 | 87 | 50 11
20 [Nam Dinh 284 | -02 | 326|374 | 11 | 260|246 | 3 87 | 57 | 27
21 |Thanh Hoa 283 0.1 [ 324|360 21 | 258 |245]| 3 86 | 55 | 21
22 |Vinh 293 06 | 333|373 21 | 269 (252 17 | 77 | 46 1
23 |Pong Héi 2971 0.6 | 331364 21 (272252 27| 72 | 52 | 21
24 |Hué 286 | -03 (339|373 | 21 | 249|237 6 82 | 49 | 20
25 |PaNing 301 | 13 | 347|378 31 | 269|252 6 72 | 39 | 31
26 |Quang ngai 2971 09 [ 353383 29 | 260|240 1 77 | 43 | 30
27 |Quy Nhon 306 | 08 | 346|376 2 | 281|255 7 66 | 43 2
28 |Play Cu 223 0.1 [ 2571292 1 |204(194]| 20 | 93 | 67 1
29 |Buén Ma Thuot 2451 03 [ 292|313 17 | 223 | 21.1 1 86 | 56 | 29
30 |PaLat 186 | -03 [ 220|258 | 1 171 1160 | 29 | 89 | 56 1
31 |Nha Trang 299 | 1.7 [ 337370 16 | 272|254 | 27 | 73 | 40 16
32 |Phan Thiét 2721 02 [ 314349 1 |250(235]| 13 83 | 53 4
33 |Viing Tau 281 0.7 [ 315342 1 |[259]238| 12 ] 79 | 56 1
34 |Tay Ninh 274 06 | 320340 2 | 247|233 4 87 | 56 1
35 |T.P H-C-M 284 | 13 [ 332|355 31 | 254|236 5 77 | 47 | 28
36 |Tién giang 276 | 08 [ 318339 31 |252(239| 19 | 79 | 45 | 29
37 |Can Tho 275 08 [ 316|337 31 | 245|223 13 83 | 51 31
38 [Séc Tring 272 02 [ 315337 30 | 246|228 3 86 | 57 | 30
39 |Rach Gia 2791 0.1 [ 301|317 31 | 252|225 12 | 8 | 65 | 31
40 [Ca Mau 28.0 | 1.0 [ 318|338 | 14 | 252|231 3 84 | 54 | 30
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CUA CAC TRAM THANG 8 NAM 2018

Luwogng boc hoi

Lwong mwa (mm) (mm) Gid ning S6 ngay
S6 ngay lien | g4 Gio tay kho
Téng | Chuén| Cao | Ngay tuc ngay | Téng | Cao | Ngay| Téng [ Chudn nong Mua
sO sai | nhat 5 5 cd sO | nhat sO sai Dén, hun
e | s [ 2"
425 73 76 4 2 9 26 43 3 26 | 127 | -22 0 0 13 0
404 83 155 | 31 2 6 23 43 3 15 | 117 | -28 0 0 11 0
399 | 119 | 81 28 2 4 22 43 3 11 | 134 | -23 0 0 15 0
525 47 162 | 31 2 9 23 45 4 21 | 102 | -12 0 0 10 0
432 | 102 | 49 31 2 6 21 | 114 6 10 | 166 -2 9 0 17 0
455 55 100 | 30 4 7 19 82 6 14 | 140 | -33 0 0 22 0
490 69 78 8 3 8 23 65 3 26 | 167 -7 2 0 22 0
278 | -26 65 30 3 5 22 59 4 13 | 146 | -36 0 0 17 0
475 | 220 | 171 | 17 2 5 20 58 4 9 136 | -31 1 0 24 0
263 -4 37 4 3 8 21 43 3 9 130 | -56 0 0 23 0
417 27 114 | 17 6 7 20 76 4 10 | 128 | -54 1 0 17 0
483 | 179 | 122 | 29 4 9 21 65 3 10 | 142 | -47 0 0 15 0
513 | 185 | 146 | 17 5 10 17 56 3 24 | 142 | -36 0 0 17 0
528 | 186 | 223 | 30 2 7 22 51 3 27 | 150 | -12 0 0 17 0
345 61 76 30 3 6 20 80 5 27 | 131 | -44 2 0 19 0
441 35 | 115 | 29 2 9 25 49 3 10 | 127 | -26 0 0 17 0
422 | -36 62 29 4 6 20 43 3 9 128 | -42 0 0 18 0
477 | 128 | 115 | 29 4 8 22 45 3 11 | 134 | -32 0 0 23 0
289 | -53 45 21 5 5 19 45 2 11 | 116 | -58 2 0 16 0
376 51 53 18 3 8 21 58 4 11 98 -76 0 0 18 0
345 67 85 18 5 8 21 66 4 11 | 156 | -11 1 0 13 0
136 | -52 46 16 4 3 13 ] 124 8 3 155 | -12 9 0 7 0
47 -93 21 13 8 6 12 | 172 9 15 | 164 | -12 3 0 1 0
23 -81 11 3 5 2 9 75 4 31 | 180 | -21 9 0 2 0
59 -80 32 19 8 4 11 | 114 6 31 | 172 | -42 14 2 7 0
29 -93 10 5 8 6 13 75 5 30 | 177 | -57 11 1 9 0
71 12 20 4 4 13 18 | 185 9 15 | 185 | -48 14 1 1 0
652 | 159 | 61 14 1 30 30 32 3 1 68 -50 0 0 3 0
299 6 37 6 3 13 25 61 4 29 | 123 | -39 0 0 5 0
241 32 58 4 3 22 25 26 2 1 84 -60 0 0 1 0
16 -35 5 9 10 7 9 152 7 12 | 216 | -24 3 1 2 0
204 29 37 14 2 16 25 90 5 9 185 | -11 0 0 3 0
168 | -10 54 8 4 15 22 87 5 1 184 | -14 0 0 4 0
219 -6 37 4 3 14 24 89 4 2 167 | -26 0 0 3 0
247 | -23 38 5 3 12 24 90 5 3 177 5 2 0 9 0
151 -11 24 8 6 13 22 83 5 3 104 | -94 0 0 9 0
165 | -52 35 9 4 14 21 80 4 30 | 164 | -15 0 0 5 0
240 | -26 48 19 2 14 25 59 4 30 | 153 -5 0 0 10 0
354 24 90 9 4 15 24 85 5 1 146 | -16 0 0 9 0
289 | -60 62 10 4 11 19 70 4 30 | 133 | -17 0 0 12 0

)
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Hinh 1: Ban dé chuan sai nhiét dé thang 8 - 2018 so véi TBNN (dé C)
(Theo cong dién Clim hang thang)
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Hinh 2: Ban do lugng mua thang 8 - 2018 (mm)
(Theo cong dién Chim hang thang)
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h6 Hoa Binh 13 10.550m 3 /s (23h/30/8) trén BD2
550m 3 /s, nho nhat 1a 763m 3 /s (7h/27/8), trung
binh cta thang 14 4378m 3 /s. Muc nudc hd Hoa
Binh ltc 19h/31/8 1a 113,45m, 16n hon cung ky
nam 2017 (112,65m) 1a 0,80m. Trén song Thao,
muc nude cao nhét thang tai tram Yén Bai la
32,36m (20h/31/8), thdp nhit la 27,54m
(1h/23/8), trung binh thang 1a 28,83m, cao hon
TBNN cung ky (28,76m) 1a 0,07m.

Trén song Lo tai Tuyén Quang, myc nudc
cao nhat thang 1a 21,27m (5h/9/8), thap nhat 1a
15,88m (19h/19/8)- dat gié tri nho nhat cing ky,
trung binh cta thang 1 17,97m, thip hon TBNN
cung ky (20,01m) 1a 2,04m. Tai tram Vu Quang,
muc nudc cao nhét thang 13 13,2m (13h/9/8),
thap nhat 13 8,45m (7h/27/8), trung binh cia
thang 1a 10,69m, thdp hon TBNN cung ky
(14,74m) 1a 4,05m. Trén song Héng tai Ha Noi,
muc nude cao nhit thang 6,62m (4h/13/8), thap
nhat 12 3,16m (13h/24/8), trung binh ctia thang la
4,86m, thdp hon TBNN cung ky (5,27m) la
0,41m. Trén song Thai Binh tai Pha Lai, muc
nudc cao nhat thang 1a 3,34m (23h/31/8), thap
nhét 13 0,16m (12h/24/7), trung binh cta thang 1a
2,18m, thip hon TBNN cung ky (2,47m) la
0,29m.

2. Trung B) va Tay Nguyén

Trong thang 8, trén cac song & Trung B va
khu vuc Tay Nguyén xuét hién 02 dot Iii. Dot 1,
tir ngdy 13-20/8, trén cac séng tir Thanh Hoa dén
Quang Tri, Binh Thuéan va cac song ¢ khu vuc
Tay Nguyén xuat hién 1 dot 1, bién do 1d 1én
trén céac song tur 2,5-7m, dinh i trén cac song
nhu sau:

Trén song Budi (Thanh Hoéa) tai Kim Tan ¢
muc 11,20m (14h/18) trén BD2 0,2m; Trén song
Ma (Thanh Héa) tai Ly Nhan 11,16m (10h/18)
trén BD2 0,16m, tai Giang 5,69m (17h/18) trén
BD2 0,19m; Trén séng Ca (Ngh¢ An) tai Nam
ban 6,54m (4h/20) dudi BD2 0,36m; Trén song
La Nga (Binh Thuan) tai Ta Pao 120,37m
(23h/18), trén BD2 0,37m;

TINH HiNH KHI TUQNG THUY

Trén song KrongPoKo (Kon Tum) tai tram
Pik Mot 587,10m (20h/14), trén BD3 0,6m;
Trén song BdkToKan (Kon Tum) tai tram
bakTo 578,64m. (20h/14), dudi BD3 0,36m;
Trén song DakBla tai tram Kon Plong 592,38m
(13h/15), trén BD1 0,38m; Trén song DakNong
(Pbak Nong) tai tram PakNong 590,34m (4h/19),
dudi BD3 0,16m; Trén song Cam Ly tai tram
Thanh Binh 832,39m (19h/18), trén BD2 0,39m.
Trong dot lii ndy, da xay ra il quét, sat 10 dat &
cac huyén Quan Hoa, Muong Lat, Lang Chanh
(Thanh Hoéa). ot 2, tir ngay 29-31/08, trén céc
song ¢ Thanh Hoa, Ngh¢ An xuét hién mot dot
I v&i bién do 1 tir 3-8m, dinh i trén thuong,
trung luu cac song todr BD2-BD3, c6 noi trén
BD3; dac biét 1a 1 trén song Ma tai tram Hoi
Xuan, CAm Thuy da vuot li lich st nam 2007;
trén song Ca tai Thach Giam vuot lii lich stt nam
2005; ha luu cac song tt BD1-BD2 va trén BD2.
Trong dot 1il ndy, da xay ra lii quét sat, 1o dat va
ngap lut ¢ cac huyén Quan Hoéa, Muong Lat,
Lang Chanh, Quan Son, Ba Thudc, Cam Thuy,
Thach Thanh (Thanh Hoéa); Ky Son, Qué Phong,
Tuong Duong (Nghé An).

3. Khu vwe Nam B9

Trong thang 8/2018, muc nude thugng ngudn
song Mé Cong tiép tuc 1én va & muc cao va
nhiéu tram d& vuot muc canh bao 1. Téng luong
dong chay trong thang 8 (tinh dén ngay 31/8) tai
cac tram vung trung, thuong luu song Mé Cong
déu cao hon TBNN tir 20-50% va la thang co
tong luong dong chay cao nhat trong cac nam lii
16n tinh tir nm 2000 tré lai day. Muyc nuée & dau
ngudn séng Ciru Long 1én nhanh, muc nude cao
nhat thang trén song Tién tai Tan Chau 4,01m
(31/8), 6 mirc BD2, trén song Hau tai Chau Pdc
3,57m (31/8), trén BD2 0,07m. Trong thang trén
song Déng Nai xuét hién 02 dot 1d, muc nude
cao nhat thang tai tram Ta Lai 1a 112,93m (20/8),
dudi BD2 0,07m.
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