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MUC LUC
Bai bao khoa hoc

Nguyén Ky Phing, Nguyén Vin Tin, Nguyén
Quang Long: Xay dung quy trinh du béo cac truong
khi tuong phuc vu mé hinh du bao chét luong khong
khi cho khu vuc Tp. H6 Chi Minh

Hoang Ngoc Tuin: Ung dung mé hinh HEC-HMS
dé du bao dong chay 1ii va xay dung dudng qua trinh
x4 1{i vé ha du cho céc ho chira thude luu vuc song Sé
Ré Pok tinh Pak Lak, Ap dung dién hinh cho ho
chtra nuéc Dak Minh, huyén Budn Don

Mai Van Khiém: Danh gid kha nang du bao khi hau
han mua ctia md hinh RSM dbi véi truong nhiét do
trén khu vuc Viét Nam

Mai Kim Lién, Lwu Dirc Diing: Danh gia tinh bén
virng ctia co cau kinh t& viing duyén hai Nam Trung
B0 trong bdi canh bién d6i khi hau

Mai Vin Khiém: Nghién ctru kha nang du bao cuc
doan nhiét do mua he trong nam ENSO trén khu vuc
Bic Trung Bo bang mo hinh REGCM4

Buii Anh Tuin, Hoang Thanh Son, Nguyén Thij
Nhan, Nguyén Vin Tam, Nguyén Vin Minh,
Nguyén Bach Tung: Danh gia tic dong cia tuyén
duong cao toc Pa Ning- Quang Ngii dén dién bién
ngap lut thanh phé Pa Nang khi c6 su van hanh lién
hé chira luu vuce song Vu Gia-Thu Bon

Nguyén Ping Mau, Mai Vin Khiém: Bién dong
nam ctia mot s6 dic trung gi6 mua he ¢ khu vyuc Viét
Nam

Tong két tinh hinh khi tugng thity van

Toém tit tinh hinh khi tuong, khi tugng ndng nghiép
va thuy van thang 8 nam 2017 - Trung tam Du bao
khi twgng thiy van Trung wong va Vién Khoa hoc
Khi twong Thity viin va Bién ddi khi hau

Théng bao két qua quan tric moi trudng khong khi
tai mot s tinh, thanh phé thang 8 nam 2017 - Trung
tam Mang lwéi khi twgng thiy van va méi truong
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XAY DUNG QUY TRINH DU'BAO CAC TRUONG KHI
TUQNG PHUC VU MO HINH DU BAO CHAT LUQNG
KHONG KHIi CHO KHU VUC TP. HO CHI MINH

Nguyén Ky Phiing!, Nguyén Vin Tin, Nguyén Quang Long?

Tém tit: Chdt heong khéng khi la mét van dé nghiém trong tai Tp. Ho Chi Minh, né anh hwong
truec tiép dén sirc khoe ciia nguoi dan, vi vy viéc dia nhitng thong tin du bdo chdt lwong khéng khi
la rat can thiét. Cac mé hinh dw bdo chdt heong khong khi cé dién Berliand hodc Gauss tride ddy
chi xét dén cac diéu kién khi twong co dinh diéu nay khong phu hop voi thuc 1é khi nhiét ds, gio, do
am bién doi tirng gio, ngay, thang. Do vdy hwéng tiép cdn méi da dwoc vmg dung trong nhitng nam
gan day la sir dung cdc mé hinh quang héa (CMAQ) két hop véi mé hinh dw béo khi twong (WRF)
[3]. Bai bdo nay trinh bay quy trinh dir bdo cdc triecong khi twong tir mé hinh WRF dé cung cdp s6
liéu cho mé hinh CMAQ dir béo chat heong khéng khi & TP. Ho Chi Minh. Cdc quy trinh dwa ra dwoc

xdy dung chay tw dong nham tiét kiém thoi gian va céng sike ciia nguoi ding.
Tir khéa: WRE, CMAQ, Chdt lwong khéng khi, BIAS.

Ban Bién tdp nhan bai: 12/9/2017 Ngay phan bién xong: 15/9/2017 Ngay dang bai: 25/9/2017

1. Pit vin dé

Hién nay vdi sy phat trién cua khoa hoc va
cong nghé va kha nang tinh todn cua may tinh
cac mo hinh sé duoc ing dung rong rii trong
nghién ctru cling nhu trong nghi¢p vu.M6 hinh
WREF [6] 1a m6 hinh dugc phat trién tai My, hién
tai dang dugc tng dung trong nghién cuu va du
bao thoi tiét nghiép vu tai nhiéu nudce trén thé
giéi. Hé théng mé hinh WRF thich hop cho céac
ung dung trong cac linh vuc cu thé tai Viét Nam
nhu; linh vuc khi tuwong thuy van (du bao thoi
tiét, canh bao, du bao thién tai [2]. Trong bai toan
tinh toan lan truyén cac chit 6 nhiém khong khi,
viéc mo phong va du bao chinh xac cac truong
khi twong dic biét 1a truong gié va nhiét rat quan
trong. Dé xay dung hé thong mé hinh dy bao
chat luong khong khi & Tp. H6 Chi Minh, bai
bao nay danh gid kha nang mo phong va xay
dung quy trinh du bao cac truong khi tugng cho
Tp. H6 Chi Minh phuc vy mé hinh dy bao chat
lugng khong khi CMAQ, céac quy trinh chay tu
dong duogc tdi wu hoa céc thong sb va chay tu

Wién Khoa hoc va Cong nghé Tinh todan
’Phdn vién KH KTTV BDKH

3Trwong Khoa hoc Tu nhién Tp. Ho Chi Minh
Email: Kyphungng@gmail.com

dong trén hé thong may tinh.

2. Phuwong phap nghién ciru va sb liéu sir
dung

2.1. Tong quan vé mé hinh WRF

M6 hinh WRF do Trung tim Qudc gia vé
nghién ctru khi quyén (NCAR), va Trung tim dy
bao moi trudng qubc gia (NCEP) phat trién. Mo
hinh WRF duoc thiét ké linh dong, c6 do tuy
bién cao va c6 kha nang van hanh trén nhimng hé
thdng may tinh 16n va co thé d& dang tuy bién
cho ca cong viéc nghién ctru va du bao. WRF c6
thé mo phong khi hau bang phuong phap ha quy
mod dong luc downscaling (Dynamic downscal-
ing climate simulations), nghién ctru va danh gia
chat luong khong khi, mé hinh két hop dai
duong - khi quyén va cdc md phong 1y tuong
(nhu xoay 16p bién, ddi luu, song ta ap,...).
Chinh vi nhing wu diém nhu trén, mé hinh WRF
dang duogc sir dung trong nghién ctru khi quyén
va du bdo nghiép vu tai Hoa ky cling nhu nhiéu
noi trén thé gidi. Bai bao nay str dung phién ban
moéi nhat cia WRFV3.9.1, day 1a phién ban co
nhiéu cai tién so voi trude: Bao gdbm thém gia tri
con thiéu vao land fields (Nhiét do dat, do am
dat vvv.).

Phuong trinh chu dao cua mo6 hinh WRF la
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hé phuong trinh dy du bat thuy tinh Euler.

Heé toa do theo phuong thing ding 1a hé toa
d6 ap suat
n =PI v6i u=pyg — Phe M

pn 12 thanh phan thity tinh ctia ap sudt, phs p
theo thir tu 1a ap suit tai bé mat va tai bién trén
cua mod hinh

H¢ toa do theo phuong ngang: ludi xen ké
Arakawa-C gitra dai lugng c6 hudng gio (u,v) va
dai lugng v6 hudng (nhiét do, ap suat).

Py constant

o o
0.2

O.4
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'] Pr
1.0,

Hinh 1. Hé toa dg phwong thang dirng

Céc so d6 tham sb hoa vt 1y trong md hinh
WRF duogc chia thanh nam loai sau: cac qua
trinh vi vat 1y (mo ta cac qua trinh vat Iy hon hop
pha rin - 10ng - khi nham giai quyét bai toan may
ctia md hinh), cac so d6 tham sé hoa d6i luu
(tham s hoa qua trinh ddi luu ndng, su), cac
qua trinh vay Iy bé mat (do su da dang cua tinh
chét cua 16p phi bé mat tir mo6 hinh nhiét don
gian cho dén bé mit c¢6 thuc vat che phu hoan
toan va bé mat dat trong am u6t, trong dé bao
gom ca bé mat tuyét phi va biang bién), cac qua
trinh x4y ra trong 16p bién (dé du bao dong ning
rdi va so dd K) va can bang buc xa trong khi
quyén (bao gdm hiéu tmg song dai va song ngin
v6i dai pho rong hodc chi co song ngan, higu tng
may va cac thong luong bé mit).

Piéu kién ban diu cia WRF: Mé hinh
WRF-ARW c6 thé chay dau vao tir cac mo hinh
toan cau nhu GME (Téng cuc thoi tiét, CHLB
buc - DWD), GFS (Trung tam dy bido moi
truong qubc gia My - NCEP), GSM (Co quan
khi tugng Nhat ban - IMA), NOGAPS (Khi
tugng Hai quan My). Trong d6 ¢ Viét Nam WRF
chi yéu dugc thiét ké dé chay véi cac truong dau

TAP CHi KHi TUQNG THUY VAN

vao tir md hinh GFS. Budc thoi gian 3h/s6 lidu
trong 04 phién/ngéy (00, 06, 12, 18 UTC), do
phan giai gom 0.25°x 0.259,0.5° X 0.5, l0 x 1%,
sO myc ap suat tir 25 - 37 muc, s liéu gom 21
bién bé mit (rain, t2m, q2m, um, v10m, cloud,
OLR, Tsoil........ yvas bién trén muc ap Sut;
Do cao dia thé (H), gio (U, V), nhiét d6 (T), 4o
am (Q).

ang cuon hit

Vi vat Iy May
Hi¢u img
mily D che phi
may
p Thing lugng |
Bire xs_i vempt o, LOP bién
| SLlwa sn LH
xmong
\ / Tuong tic
g6, nhigt...
Phit xa be
mat / albedo B? n'lt?t

Hinh 2. Twong tdc giita cdc thanh phan vit Iy
trong WRF

Mién tinh toan cho Tp. Hd Chi Minh bao
gém: 03 mién tinh, mién ngoai DO1 (116 x 143
diém lu6i do phan giai 15 km) bao quanh khu
vuc Viét Nam va Bién dong; mién D02 (306 x
306 diém ludi do phan giai 5 km) bao tron khu
vuce mién Nam Viét Nam va khu vuc phia nam
bién Pong, va bién Tay; mién D03 (136 x 80
diém ludi do phan giai 1km) 1a mién bao tron
khu vuc Tp.H6 Chi Minh. Thoi gian tich phan
Delta(t): 60s.

Hinh 3. Mién tinh mé hinh WRF
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Bdng 1. So do tham sé héa vat ky [1],[4]

Doi luu So d6 Kain-Fritsch
Biic xa séng ngin RRTM

Buc xa song dai Dudhia

L6p bién hanh tinh Yonsei

Dit Noah

Bé mit Monin-Obukhov
Vi vt ly may WSM-3

2.2. 86 liéu svr dung va phwong phap danh
gid sai 56

Dir liu mat dém ctia mé hinh nam trong goi
geog (geographical input data) bao gdm nhiéu
loai dir liéu v&i do phan gidi khac nhau (5 m, 2
m, 30s). Ngoai ra bai bao str dung cac dir licu co
d6 phan giai tot hon & khu vuc TP. Ho Chi Minh
bao gom; dit lidu dia hinh SRTM_1 km, Dit li¢u
sir dung dét ctia Tp. HO Chi Minh tir anh vé tinh
MODIS véi d¢ phan giai 500 m.

S6 lidu dau vao GFS 0.5° dugc ldy tir mé hinh
toan cau tai dia chi:
http://para.nomads.ncep.noaa.gov/pub/data/ncct/
com/gfs/para/gfs.yyyymmddhh.

S6 liéu thuc do duge léy tai cac tram Tan Son

BAI BAO KHOA HQC

Hoa, S¢ Sao, Bién Hoa dung dé danh gia va
kiém dinh.
Phuong phap danh gia sai s:
Sai s6 trung binh (ME):
2
ME =13}, (F - 0) @

* Sai s6 tuyét dbi trung binh (MAE):
MAE = =¥}, |F - 0| (3)

* Sai s6 binh phuong trung binh quan phuong
(RMSE):

RMSE = J% YN (F - 0)? “)

F: du bao; O: quan tric; N: tong sb truong
hop

3. Két qua nghién ctru va thao luin

3.1. Két qui mé phéng

Thoi gian mdé phong to 01/07/2016 -
12/07/2016. Céc bién khi trong quan trong trong
bai toan mo phong lan truyén 6 nhidm khong khi
cha yéu 1a gié (hudng, toc do) va nhiét do.

(b)

Hinh 4. Truong nhiét do va truwong gio luc 13h (a) 19h (b)
tai Tp. Ho Chi Minh ngay 1/7/2016

Hinh 4 mo ta truong nhiét do tai d6 cao 2 m
va truong gié tai d6 cao 10 m tai Tp. H6 Chi
Minh, lic 13h, va 19h. Ngay 01/70/2016 truong
nhiét trén toan thanh phd luc phd bién tir 32 -
33°C. Hudng gié vao thoi diém nay chu yéu la
tay tAy nam, tuy nhién ¢ khu vuc ven bién huyén

Can Gio 1a noi giao thoa cta 2 huéng gié khac
nhau 1a gi6 tdy va gié nam. V& nhiét do trudng
nhiét lac 19h giam manh so v&i thoi diém 13h,
tuy nhién ¢ khu vuc trung tdm thanh phd cao,
phd bién tir 29 - 30°C, tai khu virc ven bién nhiét
d6 thap hon dao dong tir 26,5 - 28°C.

TAP CHI KHi TUQONG THUY VAN
S6 thang 09 - 2017

3)



@

BAI BAO KHOA HQC

Hinh 5. Truong nhiét dé va truong gio 13h (a) 19h (b)
tai Tp. Ho Chi Minh ngay 4/7/2016
Ngay 04/07/2016, nhiét d6 ¢ trung tim thanh  hudng tay, dén 19h giam xudng con tir 29 - 30°C,
phd kha cao (33.5 - 35°C) hudng gié chi yéu la  hudng gid 1a hudng tay tay nam.

T T T F i Tn T i e »
o : I N L 4

wiy

sou muam  fp

Hinh 6. Truong nhiét do va truong gio 13h (a) 19h (b)
tai Tp. Ho Chi Minh ngay 7/7/2016
Ngay 07/07/2016, luc 13h nhiét 4o dao dong
tir 32,5 - 33,5°C va hudng gi6 chinh tay, dén 19h
nén nhiét giam xudng con tir 27,5 - 28,5°C, vé
hudng gi6 chii yéu 14 tay tiy nam.
3.1.1. Pdnh gid sai s6 mé phong

Dé danh gia sai s6 md phong béo cdo danh
gia cho tai 4 thoi diém trong ngay theo cac op
quan trc (1h, 7h, 13h, 19h).

« Danh gi4 sai s6 d6i v6i hudng gié va toe do
gio

Bang 2. Két qua danh gid vé toc dé gié

Tram ME (m/s)
1h 7h 13h 19h Tb
TSH 0,9 1,3 -0,2 0,3 0,55
BH 0,2 -0,1 -1,4 -0,2 -0,4
SS 0,6 0,6 -1,2 0,6 0,2
Tram MAE (m/s)
1h 7h 13h 19h TB
TSH 0,9 1,5 0,7 0,3 0,8
BH 0,5 0,5 1,5 1,2 0,9
SS 0,6 0,7 1,1 1,0 0,9

TSH: Tdn Son Hoa, BH: Bién Hoa, SS: So Sao

TAP CHi KHi TUQNG THUY VAN
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Bang 2 trinh bay két qua danh gia mot sb chi
sb théng ké cua mo hinh. Tai tram Tan Son Hoa:
Chi s6 ME cua téc do gidé = 0.55 m/s cho thiy
md hinh dy bao tdc d6 gi6 16n hon so véi quan

BAI BAO KHOA HQC

triac thuc té. Tri s6 MAE br:ing 0,8 (m/s) thé hién
sai sO tuyét d6i cia md hinh so véi thuc do dbi
v6i toe do gio 13 0,8 m/s.

Bang 3. Két qua danh gid vé huéng gié

Tram ME (d§)
lh 7h 13h 19h TB
TSH -6,5 113,1 -50,5 27,2 20,8
BH 16,3 14,2 -20,6 65,3 18,8
SS -5,8 106,4 -22.5 106,4 46,1
Tram MAE (do)
TSH 49,6 135,8 56,7 27,2 67,3
BH 41,3 23,9 40,6 65,3 42,8
SS 86,1 110,6 22,8 106,4 81,5

Vé hudng gi6 sai s6 16n 1a do c6 thoi diém
qua trac khong co gié (hudng bang 0) tuy nhién
mé hinh dy bao co gio. Sai sé tuyét dbi cua
huéng gi6 16n (dao dong tir 55°- 87°) diéu nay
mot phan do s6 liéu hudng gid quan trac chi dua
ra theo 16 hudng chinh (N, NNE, NE, E, S, SE,
WSW, WNW, SSW....) véi mdi huéng chinh co
khoang dao dong 22,5, trong khi d6 két qua cua
mo hinh cho ra hudng gi6 cu thé theo do (vi du
459,245 90° ...) do vay lam cho sai s 16m.
Ngoai ra sai s d6 16n gi6 va hudng gié do s6
liéu mo phong khong bao gdm dir lidu do cao ciia
cac toan nha trong thanh phd. Tuy vy co thé
thdy mé hinh du bao hudng gié thuong cao hon
so vdi thuce do.

« Doi voi nhiét do:

Bang 4 trinh bay két qua danh gia sai sb véi
du bao nhiét d¢ tai tram Tan Son Hoa, chi s6 ME
cho thfiy mo hinh du bao nhiét do th'?ip hon so
voi thue do, chi s6 MAE cho théy sai sb tuyét
ddi cua du bao so véi thuc do vao khoang
0,64°C, ngoai ra chi s6 RMSE > MAE thé hién

két qua du bao c¢6 sy bién dong khac nhau giira
céc thoi diém. Tuy nhién c6 thé thay sai s6 nay
khong 16n.
Bdng 4. Két qua danh gid mét so chi sé thong
ké vé nhiét do tai Tan Son Hoa

th 7h  13h 19h TB
ME (C) 045 -0,14 -1,04 026 -0,12
MAE (°C) 0,55 041 1,09 0,51 0,64
RMSE °C) 0,67 045 148 0,67 08

Tir nhitng danh gia gitta két qua mo phong
trueong gio, nhiét b'fmg WREF véi s6 liéu thuc do
cho thdy WRF c6 kha ning mé phong cac truong
khi twong kha phu hop véi thuc té, dic biét 1a
md hinh du bao dugc su bién doi theo thoi gian
trong ngdy cua cac yéu té khi tugng phu hop véi
thue ¢, tir d6 lam dau vao cho md hinh lan
truyén 6 nhiém khong khi CMAQ. Trén co s¢ d6
bai bdo xay dung quy trinh du bdo cac trudong
khi tugng phuc vu cho mo6 hinh CMAQ duoc thé
hién trong muc 3.2.

3.1.2. Hiéu chinh két qua mé hinh

BLAS_Téc d6 g6 tai tram TSH
vy .

@l *
& M:h
20
= 15 @ 2 2.5 3
1 8® L
WRF_Forcast

(3]

BIAS_Nhiét 4§ taiTiH

Gl %0. s

Q [ 4 ®e o 0

S, | gateaert .

< 25 7 %0 % T3 35
& . :

2 y=-003x2+17x-23% 3.;

-2
WRF_Forcast

Hinh 7. Hiéu chinh BIAS véi téc dé gio va nhiét do tai Tan Son Hoa
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Tir két qua mo phong ctia mé hinh véi sé licu
thuc do, bdo cédo str dung phuong phap hi¢u
chinh sau mé hinh théng qua xac dinh phan bd
F(bias) cua chi s BIAS (hay chi s6 ME) vai két
qua md phong cia WRF (hinh 7). Két qua sau
hi¢u chinh 1a hiéu ctia két qua tir WRF trir di
F(bias), cac phan bd F(bias) nay dugc xac dinh
riéng cho tung tram quan tric.

Bang 5. Ket qua danh gia sau hiéu chinh cac
s6 chi s6 thong ké tai Tan Son Hoa

Téc do Nhiét do
gi6 (m/s) ({9)
ME (°C) -0.21 0.4
MAE (°C) 0.25 0.4
MAE/TBTD" (%) 20,9 1.4

TBTD*: Trung binh thuc do
Hinh 7 va bang 5 thé hién két qua du bao cua
mé hinh WRF véi tbe d6 gié va nhiét do tai Tan
Son Hoa sau khi hiéu chinh. Két qua cho thay
sau khi hiéu chinh két qua du bao da gan véi thuc
do, sai sd tuyét ddi trung binh vao khoang 0,25
m/s, sai sd sau hiéu chinh véi tée do gio vao
khoang 20%. Pdi véi nhiét do két qua du bao kha
t6t, ME va MAE tuong tng 1a -0,4°C va 0,4°C,
sai sb sau hiéu chinh v&i nhiét do vao khoang
1,4%.
3.2. Xdy dwng quy trinh dw bdo cdc truwong
khi twong
Bude 1: Thu thap dir liéu mat dém (dia hinh,
landuse..), s6 liéu dau vao théng qua chuong
trinh chayloadsl.sh, chuong trinh nay sé tu dong
download sé liéu tir dia chi http://para.no-
mads.ncep.noaa.gov/pub/data/ncct/com/gfs/para/
gfs.yyyymmddhhtheo ngay va gio trén may tinh.

Thardre 1 .
ohh ok b W
dewmad atiug i b TFIN AL

Gt rae, maatgr b anrd

L
LT
I anay

Huuy 2

Irich xubt i lidu dang
hiah vi bing

Harire 8 Hurde 3

ARWpost cxc
(binary data, nctedf)

Hinh 8. So do tong qudt quy trinh di béo
bang WRF

Budce 2: Chay Georid.exe tao mién tinh cho

khu vuc Tp. H6 Chi Minh

Chay cac chuong trinh
metgrib.exe dé giai ma sb liéu va downscaling s6
lidu toan cau xudng khu vuc TP. H6 Chi Minh.

Dé chay WPS thong qua cac ma 1énh sau

Jlink _grib.csh /home/user/WRF/gfs/gfs*

mpirun -np 24 /geogrib.exe ! chay voi 24
nhan CPU

mpirun -np 24 /ungrib.exe

mpirun -np 24 /metgrid.exe

Buée 3: Tuy chinh thoi gian du bao trong
namelist.input, chay module real.exe tao diéu
kién bién va diéu bién ban dau cho WRF va chay
wrf.exe.

J/mpirun -np 24 real.exe

./ mpirun -np 24 wrf.exe

Buéc 4: Chay ARWpost.exe chuyén doi dir
liéu tir wrfout * sang dir liéu dang binary (.ctl) va
dang netcdf (.nc), lya chon céac bién can xuit ra
két qua, di chuyén két qua cia WRF vao thu muc
input cua MCIP (m6 hinh CMAQ)

/ARWpost.exe

# mv wrfout_d03* $/CMAQ/MCIP/input

Buéc 5: Trich xuit ra két qua dang hinh va
bang thong qua cac chuong trinh

Jauto_hinh.sh, /auto diem.sh s& chiét xuét ra
cac két qua dang diém va hinh trén toan khu vuc
tinh toan (Cac chuong trinh nay dugc thiét 1ap
san cho khu vuc nghién ctru).

Céc budce thuc hién trén duge tong hop trong
chuong trinh auto_wrf.sh, chuong trinh nays¢ tu
dong két ndi cac bude chay cua timng modul lién
tuc tir buéc download sb lidu dén khi ra két qua
cubi cung. Ngoai ra nguoi dung cé thé dit thoi
gian chay tu dong thong qua ing dung crontab
trén linux, img dung nay tu dong chay chuong
trinh auto_wrf.sh khi dén thoi gian dat san.

Déi vai du béo cac truong khi tuong tir md
hinh WRF ciing nhu cdc m6 hinh khu vuc khac
trong 1 ngay sé& cap nhap 04 6p du bao vao cac
thoi diém 1h, 17h, 13h, 19h, do tré ciia céc s6 lidu
nay tu 3,5h - 4h.

4. Két luan

Bai bao trinh bay két qua mé phong truong
nhiét d6 bé mat va truong gid tai Tp. HO Chi

ungrib.exe,
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Minh tir 01 - 12/07/2016 cho thiy, nhiét d6 bé
mat tai Tp. H6 Chi Minh phan b6 khong dong
déu gitta cac khu vuc va cac thoi diém trong
ngdy. Vao gitra trwa va chidu khu vyuc c6 nhiét do
bé mat cao nhat thudc cac quan trung tam thap
nhit ndm & khu vuc huyén Nha Bé va Can Gio,
tuy nhién vao budi sang va giita dém thi nguoc
lai. Truong gi6 tai Tp. HO Chi Minh trong thoi
diém nay chu yéu 1a hudng gi6 tiy nam, trong d6
¢6 nhiéu thoi diém trong ngay hudng gi6 thay doi
lién tuc gitra cac Op thoi gian. Khu vuc c6 hudng
gi6 phirc tap nhat 14 tai ven bién huyén Can Gio

BAI BAO KHOA HQC

do noi day giap bién nén chiu anh huong cia
hoan luu gié dit - bién nén c¢6 nhiéu thoi diém
noi day giao thoa cta hai hudng gio.

Két qua d4nh gia sai sé mo hinh cho thiy. Mo
hinh cho két qua du bao tdt vé nhiét do so, tuy
nhién vé hudng gi6 va tc d6 gié van c6 sy sai s6
so voi thuc do.

Béo céo di trinh bay chi tiét cac budc chay
md hinh WRF dé du bao cac truong khi tuong,
cac budc chay dugc két ndi tu dong do vay tdi
vu hoa thoi gian chay mé hinh va tiét kiém cong
suc cho nguoi dung.
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BUILDING METEOROLOGY FIELD FORECASTINGPROCESS
FORTHE AIR POLLUTION FORECASTINGMODEL
IN HO CHI MINH CITY
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Abstract: Air quality is a serious issue in HCM city. Air quality has directly affected to the local

residents, therefore, forecasting air quality is essential. Previous air quality models (such as those
of Berliand or Gaussian) considered fixed meteorological conditions, in fact meteorological condi-
tions are subject to change from time to time, because the temperature, wind, humidity changes every
hours, days, months. The new approach in recent years is using photochemistry models (as CMAQ)
to combine with the Weather Forecasting Model (as WRF). This article presents the meteorological
field forecasting process from the WRF model tosupply meteorology data for the CMAQ. This process
is built automatically to save time of the user.
Keywords: WRF, CMAQ, Air quality, BIAS.
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UNG DUNG MO HINH HEC-HMS PE
DU BAO DONG CHAY LU VA XAY DUNG
PUONG QUA TRINH XA LU VE HA DU CHO CAC
HO CHUA THUQC LUU VUC SONG SE RE POK TINH
PAK LAK: AP DUNG PIEN HINH CHO HO CHUA NUOC
PAK MINH, HUYEN BUON PON

Hoang Ngoc Tuén

Tém tit: Viéc du bao, canh béo lii d@én ho chira la hét sirc can thiét va quan trong. Cung voi su
phat trién ciia khoa hoc cong nghé, cong tac canh bdo, diw bdo lii ngdy cang phdt trién. C6 nhiéu
mé hinh dwoc sir dung dé tinh todn, dy bdo dong chay lii vé ho chiva nhw MIKE, TANK, NAM,
SSARR, HEC-HMS, HEC-RAS, ANN... M&i mé hinh déu cé nhitng mat vu diém, nhwoc diém va diéu
kién dp dung riéng. Diea trén nhitng wu, nhuoc diém dé, ching t6i nhan thay mé hinh HEC-HMS sé
la lya chon phut hop cho viéc dy bdo, canh bdo dong chay lii cho cac hé chira & khu vuee tinh Pk
Lk, von la dia phwong c6 nhiéu hé chira vira va nhé nhung sé liéu dau vao phuc vu tinh todn con
han ché. Trong bai bdo ndy, ching t6i gidi thiéu cong cu HEC-HMS dé tinh todn, dw bdo dong chay

lii va xdy dung dwong qud trinh xd lii vé ha du cho cdc ho chira.
Tir khéa: M6 hinh HEC-HMS, du bdo, hiéu chinh, kiém dinh, ho chira.

Ban Bién tip nhan bai: 12/8/2017 Ngay phan bién xong: 10/9/2017 Ngay dang bai: 25/9/2017

1. Pit van dé

Lii lut 14 thién tai 16n nhat de doa t6i nudc ta
n6i chung va tinh Dak Lak noi riéng vi ton that
vé con ngudi va tai san ma no giy ra co thé dén
mirc do khung khiép. Phong tranh i Iyt 1a cac
bién phap dugc lya chon nham han ché 1d lut
hoac nhiing thiét hai do It Iut gay ra. Trong do
quan trong nhat van 13 van dé canh bao, du béo
1&i tir xa nham tranh t6n thit to 16n do 1d gay nén.
Trai qua nhiéu thoi ky phat trién, cing véi sy 16n
manh khong ngung cua khoa hoc cong nghé
thong tin, cong tac canh bao, du bao lii cling co6
nhiéu phat trién. C6 nhiéu mé hinh dwoc st dung
dé tinh toan dong chay 1 vé hd chaa nhu:
MIKE, TANK, NAM, SSARR, HEC-HMS,
HEC-RAS, ANN, ... Mdi mé hinh déu ¢ nhiing
mit vu diém, nhugc diém va diéu kién ap dung
riéng. Dua trén nhiing vu, nhugc diém do, chung
t61 lua chon mé hinh HEC-HMS dé tinh toan
dong chay chon mé hinh HEC-HMS dé tinh toan
du bao dong chay 1 va xdy dung duong qua

Vién Khoa hoc Thity loi mién Trung va Tdy Nguyén
Email: tuan.vientl@gmail.com

TAP CHi KHi TUQNG THUY VAN

trinh x4 1& vé ha du cho cac hd chira & khu vuc
tinh bak Lik, 1a dia phuong co nhiéu hd chira
vira va nhé nhung s6 liéu dau vao phuc vu tinh
toan con han ché [1].

Luu vuc séng Sé Ré Pok 1a luu vuc séng 16n
cua tinh Dak Lik, dong vai trd quan trong trong
su phat trién kinh té cua tinh néi riéng va ctia khu
vuc Tay Nguyén ndi chung. Hi¢n tai toan vung
da xay dung duoc 450 cong trinh cac loai gdm
337 ho chira, 68 dap dang, 45 tram bom véi tong
nang luc tudi thiét ké 1a 64.211ha. Do anh hudng
bién d6i khi hau da lam cho mua va 1ii 16n ting
1én vé ca cuong do va tan sudt, xuat hién khac
han so voi trude ddy. Trong khi cac cong trinh
thao 1ii dugc xay dung tir 1au, rat tho so, qua quéa
trinh van hanh di bi hu hong, xubng cip... dan
dén giam kha nang thao 1ii, muc nudc hd thuong
xuyén vuot qua muc nude dang gia cuong, tham
chi nhiéu ho con vuot qua dinh dap, de doa dén
su an toan cua cong trinh dap dat cling nhu de
doa dén tinh mang va tai san ctia nguoi dan phia
ha du. Ngoai ra, viéc du bao lii trude day chu yéu
theo cac phuong phap truyén théng, chi méi tinh
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toan theo tan suét thiét ké va kiém tra, chua xem
xét dén 10 dic biét lon (PMF) ciing nhu mua trén
luu vuc theo thoi gian thuc.

Pé khic phuc nhiing han ché néu trén, ching
toi da thu nghiém Gng dung md hinh thuy van
HEC-HMS dé tinh toan cho 1 cong trinh cu thé
12 hd Pik Minh thudc tiéu luu vuc song Sé Ré
Pok cua tinh Dik Lik 1am co s dé ap dung cho
cac cong trinh khac.

Theo sé liéu théng ké cua Pai Khi tugng
Thuy van tinh Dk Lik, luong mua thang trung
binh mua 1l tai cac tram khi tugng, thuy van
(KT, TV) trong khu vuc dao dong tir 180 - 485
mm. Cac hd chira ving nghién ctu chu yéu la
cong trinh cap III nén theo QCVN 04-
05/2012/BNNPTNT dugc tinh toan véi tan suit:
lii thiét ké voi P = 1,5%; lii kiém tra P =0,5% va
6 thé xem xét kiém tra véi 1ii cuc han PMF.

Theo s6 liéu thu thap duoc tai cac tram KTTV
trong khu vyc thi cac tran mua sinh 10 twong tng
v6i cac tan suit dao dong trong khoang gia tri
nhu sau:

+ Pbi voi mua 1 ngay 16n nhat: Luong mua
thiét ké XTK dao dong tir 210 - 300 mm; luong
mua kiém tra XKT dao dong tir 250 - 350 mm;

+ Pdi véi mua 5 ngay 16n nhéat: Luong mua
thiét ké XTK dao dong tir 350 - 500 mm; lugng
mua kiém tra XKT dao dong tir 500 - 700 mm.

Trén co so tinh toan dy bao 11, xay dung qua
trinh 1t dén, qua trinh xa 1 xubng ha du va myc
nude hod twong tng voi cac cip d6 muwa 1a 100
mm, 200 mm, 300 mm, 400 mm, 500 mm; mua
thiét ké, mua kiém tra, mua cuc han PMP.

Muc tiéu ndi dung nghién ctru bao gom:

- Tinh toan thuy vin dy bao 1i dén cac hd
chtra ttng véi cac tran mua thuc té tir 100 mm,
200 mm, 300 mm, 400 mm, 500 mm dén mua
thiét ké, kiém tra va cuc han PMP (trdn mua 1on
nhat kha ning c6 thé xay ra trén luu vuc) bang
mo hinh HEC-HMS;

- Xay duyng duong quan h¢ gitra lugng mua
va luu luong 1d v& hd tuong tmg;

- Tinh toan diéu tiét 1&i qua ho chira;
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- Xay dung duong quan h¢ gitra lugng mua,
lru lugng xa va muc nude hd twong Gmg voi
luong mua khéac nhau.

2. Phwong phap nghién ciru va thu thap s6
liéu

2.1 Phwong phap nghién cuu

Céc phuong phap dugc st dung trong bai
bao:

+ Phuong phép phan tich, thong ké, ké thira
c6 chon loc céc tai liu da co;

+ Phuong phap mo hinh: St dung m6 hinh
HEC-HMS mo6 phdng qua trinh mua - dong chay
dén ho chura;

+ Phuong phap diéu tra, phong van, khao sat
thyc dia: dé hiéu chinh va kiém dinh két qua tinh
toan.

2.2 Dir liéu va trinh tw tinh todn

2.2.1. Gioi thiéu mé hinh HEC-HMS [2]

M6 hinh HEC-HMS (Hydrologic Engineer-
ing Center — Hydrologic Modeling system): 1a
md hinh thuy van mua - dong chay cua Hi¢p hoi
cac k¥ su quan sy Hoa Ky. M6 hinh dugc xay
dung dé mo6 phong qua trinh mua - 1ii cua hé
thdng luu vuc (chia ra thanh cac luu vuc con)
dua trén hé thong thong tin dia 1y (GIS). M6 hinh
chuyén hoa qua trinh muwa thanh dong chay trén
tung luu vuc bo phan, sau do dién toan trong
song thién nhién va ho chira. ..

M5 hinh str dung cac tham sé trung binh vé
thoi gian va khong gian dé mo phong qua trinh
dong chay. Tuy theo dic diém dja vat 1y cua timg
luu vue, sb lidu mua, lugng nudc cé san trong
d4t, song dé tmg dung cac phuong phap (phuong
phap tinh ton that, phuong phap dién toan) thich
hop. M hinh cho phép tng dung thir dan dé
nguoi du bao co thé chon dugc bd thong s6 thich
hop ddi voi timg luu vuec.

Ngoai ra, md hinh niy con c6 cac mo-dun vé
cong trinh ho chira, c6 thé cho phép nhap thong
tin cia cac cong trinh nhu tran, dap, céng,
bom... dé tinh toan diéu tiét xa lii vé ha luu cac
ho chua.

2.2.2. Dir liéu tinh toan
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- S6 liéu dia hinh, dia mao, tham phu,..: dua
trén Ban do dia hinh ty 18 1/10.000; ban d6 sb
héa d6 cao DEM;

- S6 liéu khi tuong, thuy van: Su dung tram
thity van Giang Son dai dién cho cua luu vuc dé
tinh toan; day la tram c6 dﬁy du s6 liéu du dai va
tin cdy. Tran mua hi€u chinh 1: tor ngay 08 -
17/07/2015; tran mua kiém dinh tir ngay 01 -
08/10/2015.

Str dung duong qua trinh cua tran mua tu
ngay 21 - 29/07/2014 tram thuy van Giang Son
dé mo phong qua trinh mua tuong Gng voi cac
cép d6 mua dén cac ho chira.

- Pudng dic trung 1ong hd: do Chi cuc Thuy
loi tinh Pk Lik cung cép;

- S6 lidu vé dudng qua trinh luu luong cta ho
KrongBuk chua thu thap dugc nén trong tinh
toan dong chay dén tram thuy vin Giang Son

2.2.3. Trinh tu tinh todn

(1) Phan chia tiéu luu vuc dua vao ban d dia
hinh ty 18 1/10.000 va ban 6 DEM cua khu vuc
bang GIS.

(2) Lya chon tram khi twong thuy van dai
biéu.

(3) Hiéu chinh, kiém dinh va xac dinh bo
thong s6 toi vu cho mo hinh.

(4) Tinh toan luu lwong dén hd twong tng véi
cac cap do mua.

(5) Tinh toan diéu tiét dé xac dinh luu lwong
xa xudng ha du va myc nudc hd twong Gmg véi
céc cap do mua.

(6) Xay dung cac duong quan h¢ gitra:

+ Luong mua luu vuc ~ luu lugng dén;

+ Luu lugng dén ~ luu luong xa va

+ Luong mua luu vuc ~ luu lugng xa ~ muc
nude hd twong ng véi cic cap do mua.

So dd cac bude thuc hién duge thé hién nhu

khong xem xét van dé nay.

Thu thap tai liéu vé& hd chtra trong khu vuc
tinh Dk Lik

hinh 1.

|

Phéan loai nhiing hd chtra vira va nho, ¢6 hd
so thiét ké, Z~F~V

|

L

Thu thap s liéu mua, dong chay tram thay vén trén luu vuc

/\

Dua vio quan hé Z~F~V mdi hd chira;

Kiém dinh va Hiéu chinh dé tim ra
b6 théng sb mo hinh t6i wu cho mi
i wvire hd chira

J

e

xdy dung duong quan hé myc nude va

Mb phéng dong chay lii dén hd va xay dung duong quan hé luu lwong lii dén, i xa véi
cuong do mua cho timg hé chita. Ap dung dién hinh cho hd Dik Minh

~

Hinh 1. So do quy trinh tinh todn

hrm lirone xa 7~Oxa

3. Phan tich két qua tinh toan

3.1. Tinh todn Dw bdo dong chdy lii dén ho
chira

3.1.1. Hiéu chinh va kiém dinh mé hinh

Trong luu vuc song Sé Ré Pok ¢6 nhiéu tram
khi tugng, thity van c6 thé sir dung dé tinh toan
nhu: tram Lik, Giang Son, Kréng Bong... Tuy
nhién, tram Lik ndm & vi tri ha luu song, tram
Kroéng Bong nam cha yéu & phia T4y va chi quan

TAP CHi KHi TUQNG THUY VAN

tric mua ngdy, tram thuy van Giang Son c6
chudi s6 liéu do dac day du va tin cay nhat. Do
do, lya chon tram thuy van Giang Son lam tram
tinh toan dai biéu cho luu vuec.

Két qua bo thong s6 hiéu chinh, kiém dinh tai
tram Giang Son va cac chi tiéu danh gia tai bang
1. S6 liéu mua va dong chay thuc do & tram nay
c6 budc thoi gian 1a At = 6h.
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Bang 1. Bo thong $6 hiéu chinh va kiém dinh tai lueu viee Giang Son

Thong s6 Hiéu chinh  Kiém dinh
Tran 1 Tréan 2
1. Bo thong sb

Tén That (Loss)

Tén thit ban dAu (initial Abstraction)(mm) 5 22

Chi s6 CN ( Cuver Number) 60 60

% Dién tich khong thdm (Impervious) 10 10
Chuyén déi dong chay (Transform)

Thoi gian tré (Standart lag) (h) 8 8

Hé s dinh (Peaking coefficient) 0,15 0,15
Dong chay ngam (Baseflow)

Dong chay ngam ban dau (Initial discharge) (m*/s) 55 44
Hing sb nudc rat (Recession constant) 0,5 0,5

Hé sb 1éch dinh (Ratio) 3 3

2. Chi tiéu Nash 0,79 0,71

.: 1 L — = - - - |l L
] * i ¥

— R ———
A s
' ': 4’.:,'."’/:’/ I —— E & = 5 T 5 I & 1 5 1 5 1 o

L T B A BT o e ot 03
(@) (b)

Hinh 2. Két qua hiéu chinh (a) va kiém dinh (b) tai tram Giang Son

Sau khi tim dugc b thong s6 cho mdi tiéu
lru vue, sir dung bo théng sé dé tinh toan dong
chay 1ii dén cac hd twong g véi cac cap do
mua. Két qua du bao luu lugng 1ii d&én cho cac hd
khac.

3.1.2. Ung dung tinh todn dy bdo li va xdy
dung dwong qud trinh lii dén cho hé Bdk Minh

H6 chtra nude Pik Minh duoc xay dung va
dua vao st dung nam 1992, thudc dia phan xa
Krong Na, huyén Buon Don, do cong ty Khai

thac cong trinh thuy loi quan 1y van hanh. Theo
danh gi, hién trang chat lugng cong trinh khong
dam bao an toan: 1ong hd c6 nhiéu cdy; dap dat
v6i chidu dai 196 m, bé rong 5 m, chat lugng con
tot, hoat dong binh thuong; céng hop béng bé
tong kich thudc 80x80 lam viéc binh thuong;
tran xa It ba‘“ing bé tong, hinh thurc tran thyc dung,
hién tai kénh dan 1ong dudi tran bi sat 18, c6 hién
tugng thAm qua mang tran, v& bé tiéu ning tai
mot sb vi tri.

(a)
Hinh 3. Puong qud trinh heu leong lii dén hé (a) va qud trinh xa lii vé ha du ho Pdk Minh (b) irmg
voi cac lwong mua

(b)
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Bdng 2. Théng s6 co ban hé Bdk Minh

T Théng s6 Dv"i'“ Giatri TT Théng s6 Dv“i“ Gid tri
1 Hbchia ] 2 bap dat |
Dién tich luu vuc km? 65 gg‘t" trich dinh dgp 207
Cao trinh MNDBT m 203,5 g;;e“ rong dinh m 5
cC}f; trinh myenwée 192,5 Chidu dai dap m 196
C?.O trlph myc nude m 206 Ch}éu cao dap 16n m 20
dang gia cuong nhat
6 A A /.
Dung tich chét 103 0,6 HE 50 méi thugng m=3
m Iuu
6
Dung tich hitu ich 111?3 7,17 Hé s6 méi ha luu m=3
c s 100
Dung tich toan b ho 3 7,77
3 Tranxali
Hinh thure tran Tran dlrglr rd(i)ng, chay Chiéu rong tran m 24
Cao trinh ngudng m 203,5 Hinh thire tran Thye
tran dung

Hau hét Iuu luong 1d dén cac hd ¢ day déu co
dang kha bét loi: 10 Ién nhanh va rat cham.
Nguyén nhan chi yéu 1 do dia hinh déc, ring
thuong ngudn cac hd chu yéu 14 rimg trong cdy ca
phé, khong phai ring nguyén sinh nén kha nang
gitt nuéc kém. Chinh vi vy khi xay ra mua I, rat
d& 1am cho cong trinh tran, dap dat mat an toan.

3.2. Xay dung dwdng qua trinh x4 lii vé ha
du

Mo hinh HEC-HMS khong chi 1a m6 hinh mé
phong tt qué trinh mua dong chay, ma no con
duoc st dung tinh toan diéu tiét 1ii cua ho chua,
tinh toan v& dap... Mo hinh cho phép dua ciu
tric cua dap nhu hinh dang cac ctra xa mat, ctra
xa day chiéu cao dap va cac thanh phan béc hoi,
t6n that vao dé tinh toan.

1
4 1Zse Subbasin- Yang Reh
o)
— Spillways
Fo spiway 1 -
Dam Tops
E Dam Top 1
Meteorologic Models

Basin Name: Basie 1
Element Name: Reservoir Yang Reh
Description: =

Downstream: | - fion:
Method: | Outflow Structures
Storage Method: | Elevation-Storage
~Elev-Stor Function: | Table Z~V
Initial Condition:  Elevation
~Initial Elevaton (M) |656.2
Main Tailwater: | Assume None
Ausxiliary: fone —
Time Step : (A =

e

{

Outiets:

Spillvays:

Dam Tops:

Pumps:

Dam Brealk:
Dam Seepage: |

Hinh 4. M6 dun Outflow Structures sw dung
tinh toan diéu tiet li
TAP CHi KHi TUQNG THUY VAN
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Thity van phét tin dy bao lugng mua c6 thé
xay ra trong nhimng ngay t6i, chii hd c6 thé xac
dinh so bo duge ngay muc nude ho tuong tmg dé
¢ quyét dinh xa nude ha thap myuc nude don li
dam bdo an toan cong trinh va chu dong trong
cong tac phong, tranh 1a.

S6 ligu dau vao dé tinh toan diéu tiét trong
mé hinh nhu sau: Muc nudce cia hd ¢ dau thoi
doan tinh toan, 1dy bing muc nudc dang binh
thuong.

Diéu kién bién 14 luu lugng 1d dén hd tng voi
cac cap do mua.

Luu lugng x4 qua tran tinh theo cong thurc:

Q=meb.2gH"> =m, b 2g 0> (D

Trong d6: b 1a chiéu rong tran (M) ; H 1a cot
nudce trén tran (m); g 1a gia toc trong truong; 1a
hé s6 co hep bén ; m la h¢ s6 luu luong.

Tir luu lwong dong chay dén hd da duoc tinh
toan, st dung mé dun Outflow Structures trong
m6 hinh HEC-HMS tinh toan diéu tiét 1ii cho cac
ho chira.

Két qua duong quan hé luong mua ~ luu
lugng xa ~ myc nude hd: X~Zi~Qxa.

3.3. Xay dung quan hé lwong mwa ~ lwu
lwong xd ~ mue nwée ho twong iing

Két qua dy bao 1i dén hd Gmg véi cac luong
mua khac nhau da dugc trinh bay ¢ trén, tuy

S thang 09 - 2017



nhién, d6i v6i cac chu hd va co quan quan 1y hd
can phai ra quyét dinh nhanh chéng dé img pho
khi 1ii xay ra. Vi vay, can phai xdy dung biéu d6

BAI BAO KHOA HQC

quan hé gitra lugng mua X ~ luu lugng xa Qxa~
muc nude hd Zy, dé khi Pai Khi tugng thity van.
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: 7 . -
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b
Y
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206
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Hinh 5. Quan hé mwa ~ muc nuoc ~ luu lwong xa wng voi lwong muwa 300 mm (a); 400 mm (b);
500 mm (c); kich ban muwa thiét ké (d); mwa kiém tra (e)

Véi biéu d6 quan hé nhu trén, khi thong tin
du bao lugng mua dén nam trong khoang tir 100
- 500 mm, chii hd c6 thé ndi suy cac gia tri luu
luong vé hd, mue nude hd, luu lugng xa tuong
g dé tir 46 so bd xac dinh dugc nguy co ngap
lut ha du.

4. Két luan

- Trén co sé cac sb lidu khi tugng, thuy van,
dia hinh, mat dém...cta cac tram do trong luu
vuc, da ing dung thanh cong mo hinh HEC-
HMS dé xay dung duogc 1 bd thong sd chung mo
hinh cho tiéu luu vic Song Sé Ré Pok tinh Pak
Lak c6 do tin cdy (hé s6 Nash =0,7 - 0,8) dé tinh

toan diéu tiét 1ii cho cac hd chira nude, két qua
dat dugc tuong ddi tét, dam bao phuc vu cho
cong tac du bao voi yéu cau chat luong & mire do
so bd. Tuy nhién, dé co két qua tdt hon can co su
nghién ctru, thu thap thém s6 liéu (dia hinh, tham
phu, KTTV, dic trung 1ong hd,...) va do dac bd
sung dbi véi timg ho chira cy thé.

- Ung dung thanh cong tinh toan cu thé cho 1
cong trinh dai dién 1a hd chira Dak Minh huyén
Buon Dén tinh Bik Lik voi cac két qua:

+ Du bao dong chay 1t d&én hd tng voi cac
tran mua phd bién tir 100 - 500 mm va mua cuc
han PMP;

TAP CHI KHi TUQONG THUY VAN
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+ Xay dung duong qua trinh luu lugng xa qua
tran vé ha luu véi cac tran mua tuong tng;

+ Xay dung duong quan h¢ gitra Luu lugng
dén ~ myc nude ~ luu lugng xa tuong ing véi
cac tran mua trén luu vuc

- Két qua dat duoc 1 tai liéu tham khao phuc
vu cong tic van hanh hd chira trong muia mua 1ii;
du bao nhanh 1 dén va c6 bién phap chu dong
tmg pho phong chéng 1i, lut cho cac hd trong
mua mua bio, gitp giam thiéu thiét hai vé ngudi
va tai san cho ngudi dan khu vuc ha du hd chta
nudc.

- bé xac dinh duge muc nude ¢ ha luu sau hd
chura, chung t61 can cur vao mua trén luu vuc va

hinh thuy van, thuy luc s€ xac dinh dugc so bd
muc nudc trong song tuong ng voi cac tran
mua; déng thoi dua vao dia hinh khu vuc ha du
dé xac dinh duoc mire do ngap lut, la co so giup
céc co quan quan 1y, van hanh ho dap ciling nhu
cac cap chinh quyén dia phuong c6 thé chu dong
ung pho khi xdy ra mua Id. Tuy nhién, trong
khudn kho bai bao khong thé trinh bay k§ ma chi
n6i vé mit nguyén tic tinh toan. Thong tin chi
tiét vé& cac budc tinh toan va két qua dat duoc
dugc trinh bay chi tiét & Pé tai “Ung dung B
cong cu dw bao lii va canh bdao ngdp lut sau ha
du do xa lii gdy ra cho cdc hé chira thity loi vira
va nhé ¢ khu vuc tinh Dék Lik”.

Iy lwong xa ra khoi ho, tir d6 tinh toan bang mo

Tai liéu tham khao
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APPLYING THE HEC-HMS MODEL TO FORECASTING THE FLOOD FLOW AND
CONSTRUCTING THE FLOOD DISCHARGE PROCESS TO DOWNSTREAM OF
RESERVOIRS IN THE SEREPOK RIVER BASIN IN DAK LAK PROVINCE, TYPI-
CAL APPLICATION FOR DAK MINH RESERVOIR, BUON DON DISTRICT

Hoang Ngoc Tuan
Central Viet Nam Institute of Water Resources

Abstract: Forecasting and warning floods to the reservoir are very necessary and important.
Since the development of science and technology, the work of warning and forecast of floods is in-
creasingly improved. There are many models used to calculate and forecast floods to the reservoirs
such as MIKE, TANK, NAM, SSARR, HEC-HMS, HEC-RAS, ANN ... Each model has its advan-
tages, disadvantages and separate conditions to apply . Based on the advantages and disadvan-
tages, we realized that the HEC-HMS model would be a suitable choice for forecasting and warning
flood flows for reservoirs in Dak Lak province, which is an area with many small and medium reser-
voirs, but the input data for calculation are limited. In this paper, we introduced the HEC-HMS tool
for calculating, forecasting flood flows and constructing the flood discharge process to downstream
of reservoirs.

Keywords: HEC-HMS model, forcast, calibration, verification, reservoir.
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DANH GIA KHA NANG DU BAO KHI HAU HAN MUA
CUA MO HINH RSM POI VOI TRUONG NHIET PQ TREN
KHU VUC VIET NAM

Mai Vian Khiém!

Tém tit: 77 ruwong khi hau trung binh rat quan trong trong du bao nghiép vu khi hau han mua. Dua
trén s6 liéu dau vao tir két qua dir bdo lai ciia mé hinh CFS trong thoi ky 1982 - 2010, nghién ciiu
nay da xdy dwng triwong khi hdu nén cho mé hinh RSM va danh gid kha nang duw bdo doi véi truong
nhiét @6 bé mat trén khu vuc Viét Nam. Két qua cho thcfymo” hinh RSM dé nam bdt khd tot phdn bé
khéng gian cia tricong nhiét dg trén toan bé khu viee Viét Nam trong ca mia déng va mia hé. Bién
trinh nam cua nhiét do tai 7 vung khi hqu trén ca nuoc cing rat phu hop so voi s6 liéu quan trdc.
So sanh véi s6 liéu quan trdc, truong nén khi hdu mé phong boi mé hinh RSM 6 xu thé thap hon
50 V6i 56 lidu quan trdc nhung sai s6 s6 khong qud I6n, chi khoang 2°C. Khu viee phia Nam c6 sai
56 nhiét do nhé hon so véi khu viee phia Bdc. Két qua mo phong truong nén ciua nhiét dé bé mdt cia
cdc leadtime khdc nhau khéng cé nhiéu khdc biét.

Twr khéa: CFS du bao lai, RSM.

Ban Bién tap nhén bai: 15/08/2017 Ngay phan bién xong: 12/9/2017 Ngay dang bai: 25/9/2017

1. Mé& dau

Dé du bao chinh xac hon xu thé khi hau, dinh
lugng cac truong khi hiu trung binh va cac hién
tugng khi hau cuc doan chic chian khong thé chi
dua vao phuong phéap théng ké ma can phai phat
trién phuong phap mé hinh dong luc. Phuong
phap thong ké khong mo ta duge mdi quan hé
phtc tap theo khong gian va thoi gian cia hé
théng khi hau, dan dén chét lugng du bao chua
cao. Hon nita, vé ban chat mé hinh thong ké chi
¢6 thé nim bit duoc nhitng hién twong mang
tinh qui luat, do vay két qua khong chinh xéc
khi gap nhitng hién tugng khi hau dot bién. San
pham duy bao chu yéu 1a nhan dinh xu thé, chua
¢ dinh luong. Hién nay, trén thé gidi cic mo
hinh du bao khi hau dang phat trién rat manh mé
va dugc dua vao ung dung trong nghié¢p vu &
nhiéu nuée. Trong s6 d6 c6 thé ké dén cac san
pham du bao ctia mo hinh MRI (Nhat Ban), CFS
(Hoa Ky), ECMWF (Trung tdm Du bao Han
Vién Khoa hoc Khi twong Thiy van va Bién
doi khi héu
Email: maikhiem77@gmail.com

vira Han dai Chéau Au)...

O cac nude Chau A trong d6 c6 Viét Nam -
noi théng trj béi khi hau gié muia, mo hinh CFS
(Climate Forecast System) cua Trung tdm Dy
béo Moi truong qubc gia (NCEP) dang 1a mot
trong nhitng mé hinh dugc sir dung phd bién
nhat. Phién ban dau tién 1a CFSv1 dugc dua vao
hoat dong du bao nghi¢p vu tai NCEP tur thang
8 nam 2004, day 1a mo6 hinh két hop day du khi
quyén - dai duong - dat [3]. Hé théng CFSvl
lam viéc hiéu qua va dugc sir dung boi nhiéu
nguoi trong cong dong, tham chi sau khi CFSv2
dugc trién khai dua vao hoat dong thang 3 nam
2011, CFSv1 van tiép tuc hoat dong. CFSvl
cudi ciing da nging hoat dong vao cudi thang 9
nam 2012. CFSv2 da cai tién tat ca cac thanh
phan cia hé théng CFSv1 va dwa vao mot vai
diém moi nhu nang cap mo hinh dét véi bon 16p
dat, mo hinh bing bién tuong tac ba 16p va dua
su bién doi nong d6 CO? trong qua khi vao
trong mo hinh. Hon nita, tinh nhat quan gitra
trang thai mo hinh va trang thai ban dau duoc

TAP CHI KHi TUQONG THUY VAN
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tao ra boi hé théng déng hoéa s6 lidu da duoc cai
thién trong CFSv2 [4]. Két qua dy bao ctia mo
hinh CFS 1a trung binh t6 hop ctia 40 thanh phan
du bao, han du bao mua cua CFSv2 1én téi 9
thang. Vi ki nang du bao da cai tién rat nhidu
theo khong gian va thoi gian, hé thong CFS
cung cap nhitng loi thé quan trong trong viéc dy
bao han mua nghiép vu. Ngoai ra mé hinh CFS
cling cung cép mién phi cac san phém du bao
theo mdi 6h mot dé lam dau vao cho cac mod
hinh khi hau khu vyc (RCM).

Trong cong tac du bao khi hau, truong khi
hdu trung binh rat quan trong. Cac trudong dy
bao ctia mo hinh cung cdp cho ngudi st dung
trude hét phai duoc so sanh xu thé voi truong
khi hau trung binh cua chinh mé hinh. Su so
sanh nay cho thiy cac dao dong cia khi hau, 1a
thong tin quan trong dwa dén nguoi st dung.
Trong cac nghién cuu trude day, cac truong khi
hau trung binh ciia cac RCM chi c6 thé duoc
xay dung dua trén cac s6 liéu tai phan tich [5] vi
khong thé khai thac duoc nguf‘m sb licu du bao
trong nhiéu nam cua cac GCM. Do vay, khi tinh
dao dong khi hau cua cac san phém du bao dua
trén truong khi hau trung binh tir s6 liéu tai phan
tich thi san pham chi mang tinh chit twong d6i,
vi khong cung tinh chit 1a san pham dy bao.
Gan day, mo hinh CFS da cong b6 sb liéu du
béo lai v6i cc leadtime 1én dén 5 thang cho giai
doan 1982 - 2010 va c6 thé dung lam dau vao

cho cac RCM. bay 1a bo sb liéu rat co gia tri st
dung nham muc dich xay dung truong khi hau
trung binh phuc vu cong tac du bao khi hau han
mua bang cic RCM c6 d6 phan giai cao. Trong
bai bao nay s& trinh bay cac két qua chi tiét hoa
san pham du bdo ciia md hinh CFS bang md
hinh khi hau phd khu vuc (RSM) [1, 2, 6] va
danh gid kha nang dy bao truong nhiét trén khu
vuc Viét Nam.

2. Phwong phap nghién ciru va sb ligu thu
thap

2.1. Céu hinh ciia mé hinh RSM

Dé xay dyung truong nén khi hau thoi ky qua
khtr dé bao khi hau han mua ¢ Viét Nam sau
nay, bao céo st dung mo hinh RSM phién ban
thuy tinh dang duoc ap dung chay nghiép vu tai
Vién Khoa hoc Khi tugng Thuy van va Bién ddi
khi hau.

Mién tinh cu thé cia mé hinh RSM 4p dung
trong bai bao dugc thé hién cu thé trong hinh 1
véi cac dic diém mién tinh:

- S6 diém ludi: 128x128 diém theo phuong
Bic Nam;

- Gi6i han mién tinh trong khoang tir 0°N -
30°N; tir 95°E - 125°E;

- D6 phan giai ngang la 26x26 km, 28 muc
thang dung, bude tich phan thoi gian 60s.

Lua chon cac tham s6 md hinh: Céac so dd
tham s6 hoa cua md hinh duoc lua chon duoc
trinh bay trong bang 1.

Bang 1. Céc so do tham sé héa si dung trong mé hinh RSM

Cac tuy chon vat i

Tac gia

Vi vat ly may

Btrc xa séng dai (RRTM)

Biic xa song ngan

Vit 1y 16p sat dat (JMonin-Obukhov)
M0 hinh dt bé mit

Vat ly 16p bién hanh tinh

Tham s6 héa d6i luu (SAS)

Khuéch tan thing dimg

Hong et al. 1998
Mlawer et al. 1997

Chou and Suarez, 1999; Hou et al, 2002.
Skamarock et al. 2005

Pan and Mabhrt, 1987

Troen and Mabhrt, 1986

Pan va Wu 1994, Grell, 1993.

Hong et al, 1996
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3. Két qua va thao lu
Tinh trung binh ndm, c6 the thay mo hinh da

tai tao truong nhiét kha phu hop véi trudng sé

3.1. Danh
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an thi nghiém ¢ hau hét cac khu vuc trén ca
nudc, rieng khu vuc Nam Bg, murc chénh 1éch
c6 thé 1én dén 2°C so véi s6 lieu APHRODITE.
Céc han duy bao khac nhau c6 két qua mé phong
khong chénh nhau qua nhiéu.

Tinh trung binh mua heé, twong ty nhu trung
binh niam, phan bd khong gian ciia nhiét do bé
mat 1a rat phu hop so véi s6 lieu APHRODITE.
Nhiét @6 mé phong bai mé hinh RSM phén 16n
la bang hodc thdp hon so véi sd lidu
APHRODITE ¢ mét sé khu vyc nhu Ty Nam
B6 va Pong Bic nhung mirc chénh khong dang
ké (khong vuot qua 2°C). So sanh cac phuong an

24N 24N
2N 22N
20M 4 20N 4
18N 4 18N
14N 14N
12N {H

12N { ™

10N 10N 4

thi nghiém thi han du bao 1 thang c6 su khac biét
16n nhat so véi s6 lieu APHRODITE, dic biét la
dai nhiét d6 cao ven bién Trung B9.

Tinh trung binh mua dong, két qua mé phong
nhiét 9 bé mit ctia md hinh RSM c6 xu thé thap
hon so véi s6 liéu APHRODITE tai phén 16n
dién tich cd nudc véi mire chénh léch khoang
dudi 2°C. Tuy nhién mé hinh van nim bét kha
t6t phan bd khong gian ctia nhiét do bé mit trong
céc thang mua dong. Két qua mo phong cua cac
han dy bao khac nhau khong c6 qua nhiéu su

khéac biat (Hinh 3).
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3.2. So sdnh bién trinh nam ciia nhiét dp

Xét bién trinh nim cua nhiét do trung binh
cac tram trong khu vuc mé phdng bdi mo hinh
RSM va s6 lidu quan trac c6 thé thay: Nhin
chung mo hinh RSM di nam bét tot phan bd
nhi¢t do cac thang trong nam tai ca 7 vung khi
hau. Nhi¢t do mo phéng bdi mo hinh RSM c6 xu
thé thép hon so véi sb lidu quan tric tai hau hét
céc khu vue va phan 16n cic thang trong nam.
Riéng hai khu vuc Pong bang Bic Bo va Bic
Trung B¢ c6 nhiét d0 mo phong cac thang 3 va
416n hon so v&i s6 liéu quan trac. Ngoai ra, khu
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vuc Bic Trung Bo va Ty Nguyén cé nhiét do
m6 phong bai mot s6 han du bao 16n hon so véi
quan tric. So sanh cac thang trong nim, c6 thé
thdy cac thang cudi nam va thang 1 dau nam co
chénh 1éch nhiét 6 mo6 phong boi mé hinh va sd
lidu quan trac 16n hon cac thang con lai. So sanh
cac han du béo, c6 thé théy khong co nhiéu sy
khac biét vao cac thang cubi nim (tu thang 10
tro di), vdi cac thang trude do, sy khac bi¢t gitra
cac han dy bao khac nhau ¢ cac thang con lai 16
rang hon céac thang cudi nim nhung khong qua
16n (Hinh 4).
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3.3. Ddnh gid két qud sai so dw bdo ciia mé
hinh

Xét sai s6 ME, tinh trung binh ndm, mo6 hinh
RSM c6 gia tri am tinh trung binh tai tit ca cac
tram trong ca nudc va 7 vingkhi hau, cho thdy
nhiét d6 mé phong bdi md hinh RSM théap hon so
v6i s6 lidu quan tric. Trong cac khu vyc thi khu
vuc Tay Bic va Pong Bic ¢6 gia tri tuyét ddi cua
sai s6 ME 16n nhat, khu vuc Nam B6 ¢ gia tri

m o1 1 2 3 4 5 6 7 B 3 10 11 1
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Hinh 4. Bien trinh nam cua mé hinh RSM so voi so liéu

quan trdc tai 7 ving khi hédu

tuyét ddi cua sai s6 ME nho nhat néu tinh tat ca
cac han du bao, tuy nhién vdi cac han dy bao dai
tir 3 - 5 thang thi khu vuc Pong bang Bic Bo ¢o
gia tri tuyét ddi cua sai s6 ME nho hon.Tinh
trung binh mua he, sai s&6 ME c6 xu thé gan
tuong tu nhu trung binh ndm nhung gia tri tuy¢t
dbi cua sai s6 ME nho hon so vdi trung binh
nam. Tai khu vuc Tay Nguyén, gia tri sai s6 ME
c6 thé duong vai cac han du béo 3 - 5 thang. Khu
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vuc Tay Béc va Pong Bic van 1a cac khu vuc co
gié tri tuyét ddi cua sai s6 ME 16n nhét, trong khi
khu vuc Tay Nguyén la khu vuc cé gia tri tuyét
d6i cua sai s6 ME nho nhat.Ddi voi mua dong,
nhi¢t d0 mé phong cia md hinh RSM nhé hon
s6 liéu quan tric tai tAt ca cac khu vuc va tat ca

cac han du bao, gia tri tuyét ddi cua sai s6 ME
cling 16n hon so véi trung binh nam va mua he.
Trong cac khu vuc thi khu vuc Tay Béc 1a khu
vuc ¢o gia tri tuyét ddi cua sai s6 ME 16n nhit,
trong khi khu vge Nam B9 1a khu vuc c6 gia tri
tuyét d6i ctia sai s6 ME nho nhit (Bang 2).

Bang 2. Sai so ME cua nhiét do trung binh nam, mua he, mua dong so voi so liéu quan trac tai

tram trong giai doan 1986 - 2005 cua 5 han dy bao khac nhau

Pon vi "C)
Niam Mua heé Mua dong
Ving

LO01 L02 L03 L04 LO05 LO1 LO02 L03 L04 LO5 LO1 LO02 L03 L04 LO05
Tay Bic 29 26 -25 -25 -25 -17 -15 -16 -15 -15 -48 -41 -39 -38 -40
Déng Bic -24 -21 -20 -20 -20 -1.7 -15 -16 -16 -15 -36 -31 -29 -28 -29
ggng bang Bac -14 -10 -08 -08 -07 -09 -06 -06 -04 -03 -28 -21 -18 -1.6 -1.9
Bic TrungB$¢ -15 -12 -10 -10 -10 -10 -07 -06 -03 -03 -28 -21 -20 -18 -20
Nam Trung B9 -1.7 -16 -16 -16 -16 -1.1 -08 -07 -07 -08 -21 -18 -20 -1.9 -21
Tay Nguyén -3 -13 -13 -13 -13 -03 -02 00 02 01 -23 -19 -20 -20 -21
Nam B¢ -1 -1 -11 -11 -11 -10 -10 -07 -05 -04 -10 -09 -1.1 -11 -13
Viét Nam -9 -17 -16 -16 -16 -12 -10 -10 -09 -09 -30 -25 -24 -23 -25

Xét sai s6 MAE, tinh trung binh nam, sai s6
MAE cua toan bo khu vuc Viét Nam dao dong tir
1,8 - 2°C, han dy bao 1 thang c6 sai s6 16n hon
so voi cac han du bao con lai. Trong cac khu vuc
thi Tay Bac 1a khu vyc c6 sai s6 MAE 16n nhat
1én dén 2,8 - 3,1°C, Nam B9 c6 sai s6 MAE nho
va khong chénh 1éch giira cac han dy bao khac
nhau nhung ddi véi cac han du bao dai tir 3 - 5
thang thi khu vuc Dong bang Béc Bo c6 sai s6
nho nhat. So sanh cac phuwong an thi nghiém cia
mo hinh RSM, han dy bao 1 thang c6 sai s6
MAE 16n nhét tai tit ca cac khu vuc, trong khi
han du bao 5 thang c6 sai s6 MAE nho nhat. Tinh
trung binh mua hé, sai s6 MAE trung binh tit ca
cac tram trén khu vuc Viét Nam dao dong tur 1,4
- 1,6°C. Trong cac han dy bao thi han du bao 1
thang van 13 han du béo c6 sai s6 MAE 16n nhat

TAP CHi KHi TUQNG THUY VA5

tai tat ca cac khu vuc, cac han du bao con lai co
sai s6 MAE khong chénh léch qué nhiéu. Trong
cac khu vuc, Tay Bic 1a khu vuc ¢6 sai s6 MAE
16n nhat, Pong bang Béc B ¢6 sai s6 MAE nho
va khong chénh 1éch gitra cac han dy bao khac
nhau nhung d6i véi cac han du béo dai tir 3 - 5
thang thi khu vuc Nam B§ co6 sai sd nho
nhat.Tinh trung binh mua dong, sai s6 MAE
trung binh tat ca cac tram trén khu vuc Viét Nam
dao dong tir 2,5 - 3,1°C. Khu vuc Tay Bac c6 sai
s6 MAE 16n nhét véi gia tri c6 thé 1én dén 3,9 -
4,8°C, khu vuc Nam B ¢6 sai sd nho nhit, dao
dong tir 1 - 1,3°C dbi voi tat ca cac han du bao.
So sanh chung gitra cac han du bao, han du bao
1 thang vén co sai s6 MAE 16n nhat tai hau hét
cac khu vuc (Bang 3).
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Bdng 3. Sai s6 MAE ciia nhiét @3 trung binh nam, mia hé, mia déng so véi sé liéu quan trdc tai
tram trong giai dogn 1986 - 2005 cua 5 han dy bao khac nhau

(Pon vi UC)
Nim Mua he Mua dong
Vung
LO01 L02 L03 L04 LO5 LO1 LO2 L03 L04 LOS LO1 L02 LO3 L04 LO5
TﬁyBi’ic 31 29 28 28 28 23 22 23 22 22 48 42 40 39 41
DéngBéc 26 24 23 23 23 21 19 20 20 20 38 33 31 30 3.1
Pong bang Bic

n 1.4 1.1 1.0 10 09 09
Bo

Bic TrungB§ 16 13 12 12 12 12

Nam TrungB§ 17 16 16 1.6 16 11

Tay Nguyén 17 1.7 17 17 17 13
Nam B L1 11 11 11 111
Viét Nam 20 19 18 18 18 16

08 08 07 08 29 22 20 20 21

1111 10 1.1 28 23 21 20 22

09 08 08 09 21 19 20 19 21

13 13 13 13 24 21 22 22 23

10 07 06 05 10 10 11 11 1.3

14 14 14 14 31 26 25 25 26

4. Két luan

Trong bai bao nay di trinh bay mot s6 két qua
xdy dung va danh gia trudng nhiét 4o bé mat
trong qua khtr cia mo hinh RSM véi dau vao tir
s6 liéu CFS du béo lai véi cac leadtime tir 1 dén
5 thang. Nhin chung két qua cho thiy:

Céc han du bao khac nhau c6 két qua mo
phong trudng nhiét d6 bé mat khong chénh 1éch
qua nhiéu.M6 hinh RSM di m6 phong kha t6t
phan b6 khong gian cua truong nhiét do trén toan

bo khu vuc Viét Nam trong ca mua dong va mua
hé 1an trung binh nim. M6 hinh RSM ciing da
nam bét kha tot bién trinh ndm cua nhiét do tai
tat ca cac khu vuc trén ca nuée.

So sanh voi sd liéu quan tric, nhiét do mod
phong ctia md hinh RSM phan 16n ¢6 xu thé thap
hon so vé6i thuc t& nhung sai s6 khong quéa 16n
(khoang dudi 2°C).Cac khu vuc phia Nam c6 két
qua md phong nhiét do tt hon so véi cac khu
vuc phia Bic.

Loi cam on: Bai bdo hoan thanh trong khudn khé dé tai cap Nha nwée “Nghién citu xdy dung
hé théng nghiép vu dw bdo khi hau han mua cho Viét Nam bc%ng cdac mo hinh dong lyc”, ma 56
KC.08.01/16-20, thuoc chwong trinh Nghién curu khoa hoc va cong nghé phuc vu bao vé moi truong

va phong tranh thién tai
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EVALUATING THE SEASONAL PREDICTION OF TEMPERATURE
ACROSS VIETNAM USING RSM CLIMATE MODEL
Mai Van Khiem!
'Vietnam Institute of Meteorology Hydrology and Climate Change

Abstract: The climatological period is very important in operation of seasonal climate predic-
tion. Based on input from reforecastdata of CF'S modelduring period of 1982 - 2010, this research
constructed climatological period using the RSM model and evaluated predictability of surface tem-
perature for Vietnam region. The results show that the RSM model has quite well captured spatial
distribution of the temperature all over Vietnam in both winter and summer. The annual variations
of temperature in 7 climatic regions in the whole country were also very suitable in comparison with
observation data. Compared with the observed data, the climatology value simulated by RSM model
tended to be lower than the observation data, but magnitude of error was not so large, about 2°C.
Temperature error in Southern area is lower than the northern area. The results of different lead-
timeswere not much different.

Keywords: CFS reforecast, RSM.

Tiép theo trang 36

THE ABILITY OF REGCM4 MODEL TO PREDICT SUMMER HIGH-
TEMPERATURE EXTREMES IN ENSO YEARS IN THE NORTH CEN-
TRAL COAST IN VIETNAM
Mai Van Khiem!

'Vietnam Institute of Meteorology, Hydrology and Climate Change

Abstract: Heat wave is considered extreme weather, leading to socio-economic losses through-
out the country, especially in the North Central Coast in the months of 5,6,7. This article will assess
the ability of RegCM4 model to predict values of the high-temperature extremes and the number of
heat wave days from May to July for the 1988-1989 La Nina event and the 1997-1998 El Nino event
by using the observed data from all the meteorological stations in the North Central Coast. The
model runs with two nested domains with resolutions of 60 km and 20 km using the input data from
the CFS model with a resolution of 1o x 1o of the National Centers for Environmental Prediction .
The results show that except for some stations in mountaineous areas of Nghe An, Ha Tinh and
Quang Binh provinces, the threshold of heat waves at all stations is usually higher than the 350C.
The ability of RegCM model to predict heatwaves for both ENSO years in this study capture the fea-
tures of heat waves better in May and worse in June and July.

Keywords: RegCM4, heat waves, temperature extremes.
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DANH GIA TiINH BEN VUNG CUA CO CAU KINH TE
VUNG DUYEN HAI NAM TRUNG BQ TRONG BOI CANH
BIEN POI KHI HAU

Mai Kim Lién', Luu DPirc Diing?

Tém tit: BDKH da va dang tac dong hét sirc manh mé téi Viét Nam néi chung va khu viee duyén
hai Nam Trung Bé néi riéng. Cdc diéu kién thoi tiét cuee doan ngdy cang gia ting vé quy mé va
cwong dé dan ti viéc cac dia phwong khu viee duyén hai Nam Trung Bo chiu anh hwdng ning né
ciia bdo lii, han han, xam nhdp man va nuwée bién dang. Hién nay, c¢é rat nhiéu gidi phdp da dwoc
dé ra trong dé gidi phdp chii dong chuyén dich co cau kinh té, ddc biét la kinh té nganh theo huéng
bén virng dang dwoc Pang va Nha nuéce ta hét sirc quan tam.

Tir khoa: Co cdu kinh té, Nam Trung Bo, Bién doi khi héu.

Ban Bién tap nhan bai: 14/6/2017 Ngay phan bién xong: 15/7/2017  Ngay dang bai: 25/9/2017

1. Pit van dé

Tai moi dién dan quéc té va khu vuc, cac nha
Ianh dao, quan ly, cac nha khoa hoc da théng
nhat y kién danh gia rang, bién d6i khi hau
(BDKH) 1a mdt trong nhirng thach thtrc c6 quy
mo toan cau 16n nhét dbi véi nhan loai trong thé
ki 21, 1a nguy co hién hiru d6i véi muc tiéu phat
trién bén vitng cua tat ca cac qubc gia, moi ving
lanh thd. Cac nghién ctru vé BPKH, tic dong
cia BDKH, chuyén dich co ciu kinh t& noi
chung va viing ven bién Nam Trung bd noi riéng
tuy nhiéu, da dang, song dén nay, cic nghién ciru
chua lam ro dugc hé théng cac tac dong cua
BDKH dén kinh té va chuyén dich co ciu kinh té
ving duyén hai Nam Trung B9, mdi quan hé
gitta BDKH va chuyén dich co cau kinh té, xu
hudng chuyén dich co cau kinh té theo cac kich
ban cia BDKH dé danh gia mot cach khach
quan, hé thng tinh hiéu qua cua cac chinh sach
kinh té trong bdi canh BPKH va xu hudng
chuyén dich co ciu kinh t& hop 1y, hiéu qua co
tinh dén yéu t6 didc thu cua timg ving, mién. Pa
¢6 nhirng cong trinh nghién ctru tich hop BBKH
vao chién lugc, chinh sach phat trién kinh té, xa
'Cyc Khi twong Thity van va Bién doi khi hdu
2Van phong Chwong trinh Khoa hoc va cong
nghé cap quoc gia vé tai nguyén méi truong va
bién doi khi hdu
Email:lien va2l@yahoo.com;dungvcl@gmail.
com

hoi cia dia phuong nhung chua tap trung nhin
manh dén viéc tich hop BDKH vao chinh sach
kinh té, chuyén dich co cdu kinh té, dic biét &
ving ven bién Nam Trung bd. Muc tiéu cia
nghién ctru nham danh gia duoc tinh bén vimg
ctia co ciu kinh té ving duyén hai Nam Trung
Bo trong bdi canh bién ddi khi hau (BDKH). Tir
d6 dé ra giai phap chuyén dich co cau kinh té
nham tng phé vai bién doi khi hau tai duyén hai
Nam Trung Bo.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1 Co ciu kinh té ciia ving Nam Trung Bj

Vung duyén hai Nam Trung B9 bao gom 08
tinh/thanh phé (Pa Néang, Quang Nam, Quang
Ngai, Binh Pinh, Phu Yén, Khanh Hoa, Ninh
Thuan, Binh Thudn) ndm & vi tri trung d6 ctia dat
nudc, trén truc giao thong Bic - Nam vé dudng
bo, dudng sit, dudng bién va duong hang khong
(Hinh 1). Cac qudc 16 14B, 24 va 19 nbi cac cang
bién dén ving Tdy Nguyén va trong tuong lai
gin s& ndi v6i hé théng dudng xuyén A qua Lao,
d6ng bac Campuchia, Thai Lan, Myanmar theo
hanh lang Dong Tay 14 cira ngd ra bién cua Tay
Nguyén va cac nudce trén dén cac nude ving Béc
A. Vitri dia 1y 1a mot loi thé quan trong, tao diéu
kién thuén lgi cho Vung mé rong giao luu kinh
té v6i cac tinh Tay Nguyén, ca nude va qudc té.
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Bang 1. Tong san pham theo nganh kinh té
vung Nam Trung B¢ [4]
Pon vi: Ty dong)

Tinh/thanh phé  Nam 2010  Nam 2014
DPa Ning 66,205 66,555
Quang Nam 24,611 38,061
Quang Ngai 292,382 589,209
Binh Dinh 57,583 118,400
Phi Yén 13,729 26,434
Khanh Hoa 56,554 97,398
Ninh Thuan 16,422 30,769
Binh Thuan 219,856 374,916
Tong 747,342 1,341,742

Vi thé kinh té€ cia Vung duyén hai Nam
Trung B0 ngay cang duogc cai thi¢n; dén nim
2010 GDP cua toan ving dat 747.342 ty dong.
Tinh dén nam 2014, GDP cua toan vung dat
747.342 ty dong 1.341.742 ty dong (Bang 1),

107°20'0"E 108°0'0"E
1 1

tang gan gap doi so vi nam 2010, toc do ting
truong cao va 6n dinh so véi ca nude (Hinh 2).

Co cau kinh té cua ving duyén hai Nam
Trung Bo trong thoi gian qua ciing ¢6 diu hiéu
chuyén dich kha nhanh, ty trong dong gop cua
néng - lam - thiy san vao GDP c6 xu hudng
giam; trong khi d6 voi sy tang trudng cao, ty
trong dong goép cua cong nghié€p - xay dung vao
GDP tang nhanh; déng thoi ¢6 su hoi tu dan
trong xu huéng chuyén dich co ciu nganh giita
cac tinh/thanh phd theo hudng cong nghiép hoa.
Ngoai trir Pa Nang va Khanh Hoa c6 xu hudng
chuyén dich co cdu kinh té rd rang theo huéng
dich vu - cong nghi¢p, xay dung - nong, lam,
thuy san, cac dia phuong con lai déu c6 mot co
cAu kinh té kha gan nhau (Bang 2).

108°40'0"E 109°20'0"E 110°0'0"E
1 1 1

Q

14°400°N
=
“y\\/é
L
X
o
=
—
£
3

14°0'0"N
1

Gia Lai

13°20'0"N
1

| i Dak Lak

12°40'0"N
1

&

" Dac Nong 7 x

12°0I'I'I"N
s

\

B Phuce 1

Lam Dong

11°20'0"N
1

10°40'0"N
1

0 12525 50

107°20'0"E 108°0'0"E

uang Ngai

T
14°400"N

T
14°0'0"N

T
13°20'0"N

T
12°40'0"N

T
12°0'0"N

BIEN PONG

T
11°200"N

T
10°40'0"N

75

lometers

T T
108°40'0"E 109°20'0"E 110°0'0"E

Hinh 1. Ban do viing duyén hai Nam Trung B
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Nam 2010 Niim 2014
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Hinh 2. Tong san pham theo cdc dia phirong viing Nam Trung Bé
Bdng 2. Co cdu kinh té cdc tinh duyén hdai Nam Trung BS dén nam 2014 [4]

(Don vi: %)

2010 2011 2012 2013 2014

Non Cong Nong Cong Nong Cong Nong Cong Nong Soﬁligé
lam th%l nghié¢p  Dich lam nghiép Dich vu lam nghiép Dich lam  nghié¢p  Dich lam e Dich

i Y Xay vu thiy Xay VR thay  Xay vu thiy  Xay vu thiy X‘; vu

dung san dung san dung san dung san Y

dung
Pa Ning 2,77 59,33 37,90 2,97 58,65 38,39 2,78 55,09 42,13 2,74 54,27 42,99 2,40 5429 4331
Quing Nam 22,44 39,39 38,17 21,42 40,25 38,33 19,80 39,96 4024 17,87 40,54 41,59 17,00 41,13 41,87
Quiing Ngii 18,62 59,43 21,82 18,80 59,17 21,91 17,60 60,90 21,43 1528 6397 20,70 16,08 61,30 22,53
Binh Dinh 27,29 45,55 27,10 28,80 43,92 27,28 26,90 4342 29,68 2420 4393 31,93 24,03 4496 31,01
Phd Yén 29,24 34,38 36,20 28,70 34,80 36,26 26,73 3545 37,67 2428 3543 40,29 2296 3575 41,29
Khénh Hoa 15,37 52,56 32,07 14,98 54,67 30,35 1528 5486 29,86 14,74 5557 29,68 14,47 56,12 29,41
Ninh Thuin 41,00 30,47 28,53 42,11 31,21 26,68 43,32 31,17 2551 41,72 30,65 27,63 41,74 31,53 26,73
Binh Thuin 31,30 2477 38,99 32,96 24,39 37,71 30,71 2498 38,97 29,02 2551 39,75 2836 26,05 39,92

2.2. Biéu hién ciia bién déi khi hiu

- Xu thé bién d6i ctia nhiét d6: Nhiét do trung
binh nam thoi ky 1961 - 2015 tai céc tram cua
vung Nam Trung B cdé muc tang tu 0,01 -
0,87°C, trung binh ca vung c6 muc tang khoang
0,49°C, nhiét do trung binh c6 tdc do tang nhanh
nhét tai cac tram Quy Nhon (0,71°C), Cam Ranh
(0,87°C), Phan Thiét (0,71°C), va cham nht tai
tai cac tram Pa Nacmg (0,16°C). Tbc do tang cua
nhiét do cling khac nhau gitra cac mua, tde do
tang trong mua thu, mua dong nhanh hon so véi
mua xuan, mua he, Trung binh ca ving, toc do
tang cua nhi¢t d§ trong mua xudn, mua he, mua
thu, mua dong lan luot 1a: 0,34°C; 0,46°C;
0,58°C va 0,6°C.

- Xu thé bién d6i lwong mua: Trong thoi ky
1961 - 2015, lwong mua nam c6 xu thé ting &
hau hét cac tram ciia ving Nam Trung Bo véi toc
do tang tir 3,8 - 52,3%, trong d6 tdc do ting 16n
nhit tai cac tram Tuy Hoa (52,3%), Nha Trang

(31,1%) va nho nhit tai cac tram Tra My (9,1%),
Quéng Ngii (3,8%), trung binh ving, toc do tang
ctia lugng mua khoang 18,9%. V& quy mo mua,
lugng mua ciing ¢6 xu thé ting ¢ hau hét cac
tram, trong do toe do tang cua lugng mua trong
céc thang mua kho nhiéu hon so v6i muia mua.
Trung binh ca ving, tbc do ting cua lugng mua
trong mua xuan, mua he, mua thu, mua dong lan
luot 1a: 36,7%; 7,9%; 15,8% va 40,6%.

- Xu thé bién d6i ciia mot sd yéu t6 va hién
tuong khi hau cuc doan: Theo s6 lidu quan tréc,
nhiét do t6i thap tuyét déi nam (TNn) c6 xu thé
tang & hau hét cc tram cua ving trong 55 nim
qua (1961 - 2015) v6i muc tang tur 0,3 - 2,8°C,
trong d6 tdc do ting 16n nhit tai Phan Thiét va
nho nhit tai Tra My. Nhiét do tdi cao tuyét dbi
nam (TXx) ciing c6 xu thé ting & phan 16n cac
tram cua ca vung, mot sb tram c6 xu thé giam
nhu Pa Nang, Ba To, Nha Trang. Tbc d6 bién
ddi cta TXx trong cac nam qua l1a 0,3 - 1,6°C,
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trong do tdc do bién doi cling 16n nhét tai tram
Phan Thiét va nhé nhat tai Tra My. Nhu vy,
Phan Thiét la dia diém c6 toc d¢ bién doi nhanh
nhit va Tra My 1a dia diém c6 toc d6 bién ddi
cham nhat v& TXx va TNn & ving Nam Trung
B9. S6 ngay ning néng (Tx35) ¢6 xu thé giam &
hau hét cac tram ctia ving nhung toc d6 bién doi
16n nhét lai thé hién tai tram Nha Trang noi c6 xu
thé giam di vé sb ngay ning ndng (72,6 ngay), sb
ngdy rét ddm (Tm15), rét hai (Tm13) c6 xu thé
giam, chi tai Tra My c6 xu thé ting 1én vé s
ngay rét hai (13,2 ngay). Luong mua ngay 16n
nhat (Rx) c6 xu thé ting & hau hét cac tram,
trong do tbc d6 bién d6i nhanh nhét tai tram
Quang Ngai (96,1%) va cham nhét tai tram Pa
Néng (-13,5%). Trong khi d6, han han ciing c6
xu thé ting trén toan bo ving Nam Trung Bo véi
toc do bién doi tir 0,3 - 2,4 thang, tc d6 bién ddi
16n nhét tai tram Ba To va nho nhét tai tram
Quéang Ngai.

3. Phén tich két qua va thao luin

3.1. Mt so dinh gid vé tinh bén viing ciia
co ciu kinh té

Ving duyén hai Nam Trung Bo ¢6 nhiéu diéu
kién thuan loi dé phat trién kinh té, dac biét 1a
kinh té bién. Ngudn loi hai san (chiém gan 20%

san lugng danh bat ctia ca nudc) va nudi trong
thuy san, nhat 14 cac loai dic san (tom, tom hum,
ca mu, ngoc trai,,,) voi dién tich co thé nuoi tréng
la 60,000 ha trén cac loai thuy vuc: man, ngot,
lo, Van tai bién trong nudc va quéc té. Chum
cang nudc sau dam bao tau co6 trong tai lon vao
duoc, c6 san co so ha tﬁng va nhiéu dat xay dung
dé xay dung cac khu cong nghiép tap trung gin
vGi cac cang nudc sau va voi vi tri dia 1y cua
minh c6 thé chon 1am ctra ngd ra bién cho duong
“xuyén A”. C6 trién vong vé dau khi ¢ thém luc
dia. Khu vuc ndy ciing ndm trong khu vuc ¢o
tiém ning vé khoang san ciia nudc ta, dang chu
¥ 1a sa khoang nang, cat tring (cho phép ving
tré thanh trung tam phat trién cong nghiép thuy
tinh, kinh quang hoc), da 6p 1at, nuéc khoang,
vang... Cac vung go, ddi thun 1oi chan nudi bo,
dé, ctru.

Trong Nghi quyét dai hoi Pang by cac dia
phuong nhiém ky 2015 - 2020 ma tac gia tham
khao dugc, cung v4i muc ti€u tang truong kinh
té, cac dia phuong ciing dé ra muc tiéu chuyén
dich co céu kinh té dén nam 2020. Muc tiéu cta
tat ca cac dia phuong dén nim 2020 14 ting ty
trong cong nghi¢p va dich vu (Bang 3).

Bang 3. Co cau kinh té cdc tinh duyén hai Nam Trung B dén nam 2020 [2]

(Don vi: %)

2010 2014 2020
R . Con Nong, Con R R R
Tinh/Thanh \OP® 14m nghiégp Dich lémg nghiégp Dich Nong lam Cong —
£ nghiépva 7 n o nghié€p va nghiép va Dich vy
pho thuy san dxdy  vu nghiép va va xdy thuy san xay dung
dung thiy san  dung i
Da Ning 3.8 42,0 542 240 5429 4331 1-2 35-37  63-65
Quang Nam 21,4 40,1 385 17,00 41,13 41,87 10 46 44
Quang Ngai 18,6 59,3 22,1 16,08 61,30 22,53 11-12 60-61 28-29
Binh Binh 35,1 289 36,0 24,03 4496 31,01 27,2 37 35,5
Pht Yén 29,2 344 364 2296 3575 41,29 142 50,4 334
Khanh Hoa 16,5 38,8 446 1447 56,12 2941 11-12 35-37  53-55
Ninh Thuan 35,5 29,5 350 41,74 31,53 26,73 28-29 30-31 39-40
Binh Thuan 29,4 32,2 384 2836 26,05 39,92 21,4-21,8 34,4-34,8 46,6-47

Bang 3 chi ra rang, mot sé dia phuong huéng

t6i trong tAm co cdu kinh té theo hudng thién vé
dich vu nhu Pa Nang, Binh Thuan, Khanh Hoa;
trong khi d6, mot s6 dia phuong lai hudng téi wu
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tién cong nghi¢p, xay dung nhu Quang Ngai,
Phu Yén. Tuy nhién, mot sé dia phuong ké ca
sau khi hoan thanh chuyén dich kinh t& vin c6
ty trong nong nghiép cao nhu Binh Pinh, Ninh
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Thuén, Binh Thuén. Trong diéu kién BDKH
dang dién ra hét suc phuec tap hién nay, cac dia
phuong duyén hai Nam Trung B$ dang dung
trude nguy co chiu tac dong ctia nhiéu loai thién
tai, hiém hoa nhu béo 18, han han... do do, xay
dung duoc chién luge phat trién kinh té vé6i co
cAu kinh té hop 1y sé& gitip cac dia phuong phat
trién bén ving trong thoi gian tdi. C6 thé thay
rang:

- Xu huéng chuyén dich co cau kinh té theo
hudng gia tang ty trong cong nghi€p, dich vu
dién ra manh mé & Pa Ning, Quang Nam,
Quang Ngdi, Phu Yén, Khanh Héa khién cho
mirc d6 t6n thuong kinh té trude bio 1d, han han,
xam nhdp man va nudc bién dang cua cac dia
phuong nay giam di dang ké;

- Mot sb dia phuong nhu Binh Pinh, Ninh
Thuan, Binh Thuan van huéng t&i phat trién kinh
té v&i co cAu nong 1am nghiép con cao s& luén
tiém 4n rui ro cua bio i, han han. Tuy nhién, cac
dia phuong cling dang huéng t6i nén nong
nghiép thich tmg vé1 BDKH nhu: -stir dung cay
c6 kha nang chiu han, chiu ting, chiu mén va chiu
dugc sy bién dong nhiét do, dd 4m nhung vin
mang lai ning suét cao thay thé cho giéng ciy
kém chiu dung hon hay chuyén dit lta sang
trong rau, mau, nudi tom ciing dem lai hiéu qua
kinh té cao;

- Vi viéc dinh hudéng chuyén dich co cu
kinh té nhu hién nay, c6 thé thay riang, chuyén
dich kinh té chua hudng t6i muc tiéu bén vimng.
Chuyén dich co cdu kinh té & mot s dia phuong
chwa thu hat dugc vén cua doanh nghiép ma chu
yéu 1a thu hut duoc von dau tu cia nha nude. Vi
du nhu ¢ Quang Ngai, co cAu kinh té phu thudc
vao viéc nha nudc dat nha may loc dau tai khu
kinh té Dung Quit, c6 thé khé‘ing dinh duoc ré‘mg,
nhimng thay d6i cuia Quang Ngii khong phai do
nang luc va sire hiit ndi sinh cua dia phuong. Dbi
v6inganh dich vy, stc canh tranh ctia cac doanh
nghiép dich vu dang con kém, chua xay dung
dugc thuong hi¢u mac du cac dia phuong déu co
tiém nang rat 16n song do cach khai thac khong
bén viing (kinh doanh chyp giat), cac dich vu
giai tri nghéo nan, don diéu, phong cach phuc vu
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chua thuc su tot nén kho thu hat khach va gil
chan khach du lich;

- V& mit xa hdi, mac du chuyén dich co chu
kinh té thé hién kha rd nhimng do ty 1én déan cu
ndng thoén cao, toc do giam ty trong ndng nghiép
cham, thu nhap cua nguoi dan van phu thudce
nhiéu vao nong nghiép. Nhiéu dia phuong cong
nghi¢p hda nhung cong nhan, ky su, chuyén gia
lai tir cac dia phuong khic dén nén cu dan dia
phuong khong dugc hudng loi ich nhiéu tir qua
trinh nay. Co ciu kinh té chuyén sang cong
nghiép, dich vu dan dén nhitng hé luy méi -
truong nhu chét thai cong nghiép (chat thai cua
cong nghiép dong tau, hoa chét, luyén kim...),
chét thai du lich... c6 thé dan t&i 6 nhiém moi
truong bién, anh huong téi ca nudi trong va danh
bét thuy hai san.

3.2. Pé xudt gidi phdp chuyén dich co ciu
kinh té nham ikng phé véi bién déi khi hiu tai
duyén hai Nam Trung Bo [3]

- Tiép tuc tién hanh chuyén dich co ciu kinh
té nganh theo hudng gia ting ty trong cong
nghiép va dich vy, giam ty trong ndong nghiép;

- Chuyén dich co céu kinh té nong nghiép
theo hudng thich tng tot hon véi BDKH nhu st
dung giéng mai, cong nghé nudi trong méi thich
nghi voi BDKH;

- Chuyén dich co cau kinh té theo viing, 1anh
thd theo hudng giam dau tu vao nhitng dia ban
d& bi ton thuong do BDKH;

- T6 chirc tuyén truyén, dio tao ning cao
nhan thirc cho nguoi dan vé chuyén dich co cdu
kinh té thich Gmg voi diéu kién BPKH dang dién
ra hét stc phiec tap;

- Quan tdm dén chuyén dich co cdu lao dong
va co cdu dan cu nham giam ty trong lao dong va
dan cu phy thudc vao nong nghi¢p.

4. Két luin

Viét Nam 1a mot trong nhitng qudc gia chiu
anh huong 16n nhat cia BDKH. Mic du khong
phai 12 dia ban chiu tac dong 16n nhat song céac
tinh duyén hai Nam Trung B¢ cling da va dang
chiu nhitng anh huéng ning né cia cac hién
tuong khi twong cuc doan, han han, 1ii lut dién ra
thuong xuyén, tinh trang xAm nhap min dién ra
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nghiém trong. Chuyén dich co cdu kinh té nham  co céu kinh té khi dugc chuyén dich hop 1y theo
thich ing voi BDKH 1a mot cach tiép can mang  hudng bén viing, thich tmg véi BPKH s& lam
tinh lién nganh, dam bao phat huy t6i da loi thé  giam bét tac dong tiéu cuc cia BDKH, tiét kiém
so sanh cua dia phuong, cua tirng nganh kinh t&  duoc cac chi phi phai bo ra dé khéc phuc hau qua
trong vi¢c chu dong thich trng véi BPKH. Mot  do BDKH.

Tai liéu tham khao
1. B6 Tai nguyén va Moi truong (2016), Bdo cdo tong két Chwong trinh Khoa hoc va cong nghé
phuc vu Chwong trinh muc tiéu quéc gia itng phé véi bién doi khi hdu.
2. Lé Thi Thuc (2016), Bdo cdo tong két dé tai “Nghién civu, dé xudt gidi phdp chuyén dich co
cau kinh té nham vmg phé véi bién doi khi hdu”.
3. Tong cuc Théng ké (2014), Nién gidm thong ké cdc dia phwong thuée duyén hai Nam Trung
Bo nam 2014.

ASSESSMENT ON THE SUSTAINABILITY OF THE ECONOMIC
STRUCTURE OF SOUTHERN CENTRAL IN THE CONTEXT OF
CLIMATE CHANGE

Mai Kim Lien', Luu Duc Dung?
"Department of Meteorology, Hydrology and Climate change
“National Scientific Program on Natural Resources, Environment and Climate Change

Abstract: Climate change has dramatically exerted serious impacts on Vietnam in general and
on the Southern Center of Vietnam in particular. These extreme weather conditions has been in-
creasing in scale and density causing floods, droughts, salinity and sea level rise suffering by south-
ern central of Vietnam. Nowadays, there have been many solutions to tackle the problem. In which,
economic restructuring, especially economic sector, towards sustainable has been drawn attention
of the governmental levels.

Keywords: Economic structure, Southern Central, Climate change.
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NGHIEN CUU KHA NANG DU BAO CU'C POAN NHIET
PQ MUA HE TRONG NAM ENSO TREN KHU VUC BAC
TRUNG BQ BANG MO HINH REGCM4

Mai Vian Khiém!

Tém tit: chng nong la mot hién twong cuc doan gay ra nhiéu thiét hai vé kinh té - xa héi & hau

khdp cdc viing trén ca nwée, déic biét ¢ khu viee Bdc Trung B vdo cdc thang 5, 6, 7. Bdi bdo ndy sé

trinh bay cdc két qua nghién cieu kha nang dir béo ciia mé hinh RegCM4 doi voi nhiét dg toi cao va
$6 ngay ndng néng trong cdc thang 5, 6, 7 cho dot La Nina 1988 - 1989 va dot El Nino 1997 - 1998
tai cac tram quan trdc trén khu viee Bic Trung B. M6 hinh RegCM4 gom hai mién tinh long nhau
6 dg phan gidi 60 km va 20 km véi sé liéu dau vao ldy tir mé hinh CFS ciia Trung tdm Dy bdo Moi
truong Hoa Ky. Két qud tinh todn chi ra rang ngoai trir mot s6 tram & ving niii phia Tdy Nghé An,

Ha Tinh, Qudang Binh, nguedng ndng néng tai hau hét cac tram déu lén hon 35°C. Kha ndng dy bdo
ndng nong ciia mé hinh trong ca hai dot La Nina va EI Nino la tot nhdt cho thang 5 va kém hon trong

thang 6 va 7.

Tir khoa: RegCM4, ning nong, cuc doan nhiét dg.

Ban Bién tip nhan bai: 10/8/2017

1. Mé dau

Trong bdi canh bién ddi khi hau, cac hién
tuong thoi tiét va khi hau cuc doan co xu hudng
xudt hién véi tan sut nhidu hon, cudng d6 manh
hon, gy ra nhitng thiét hai ning né vé ngudi va
cua [10,13]. Cung véi sy gia tang nhiét do trén
toan cau, xu thé bién ddi cac cuc doan lién quan
dén nhiét d6 cao ciing ¢ nhiing thay ddi dang
ké. Theo béo cdo cdo mdi nhét cua IPCC ARS5,
nhiing nam 1950 tro lai day trong khi s6 ngay va
s6 dém lanh ¢ xu thé giam thi s6 ngay, s6 dém
néng cung hién tugng nang nong (NN) lai c6 xu
thé gia tang ro rét trén quy mo toan cau, dic biét
tai cac khu vuc nhu chau Au, chiau A va
Austraylia [10]. Nhiéu ky luc méi vé nhiét do
cao duoc ghi nhan tai cac khu vuc trén thé gioi,
dic biét mot s6 nam do anh hudng cua cac pha
ENSO manh hay qué trinh chuyén dbi giita cac
pha ENSO d3 gy nén nhiing bién dong phic tap
vé cuc nhiét do cuec tri cho nhidu khu vuc chau A.
Gan day nhat, ngay 21 thang 7 nim 2016 tai
Mitribah (Kuwait) d quan tric dugc nhiét do tdi
cao ngay lén tdi 54,2°C 1a gia tri 16n nhat da ghi

"Vien Khoa hoc Khi twong Thuy van va Bién
doi khi hdu
Email: maikhiem77@gmail.com

Ngay phan bién xong: 12/9/2017 Ngay dang bai: 25/9/2017

nhan dugc tir trude dén nay ¢ khu vuc chau A [15].

O Viét Nam, NN 1a mot hién tuong cuc doan
thudng xuét hién tir thang 3 - 9 va gy ra nhiéu
thiét hai vé kinh té - xa hoi trén hau khip cac
vung trén ca nudc. Trong d6, NN thuong xay ra
nhiéu nhit & khu virc Bic Trung B6 va tap trung
cha yéu vao cac thang 5 - 7. Trong cac thang niy
SNNN thuong dao dong tir 12 - 17 ngay mdi
thang [2]. Tuy nhién, trong nhitng thap ky gan
day, cac dic trung NN thay doi rat phic tap va
pha v& tinh qui luat d gay nhiéu kho khian cho
cong tac du bao nghiép vu [4]. Nhiéu dot NN di
thuong véi ky luc nhiét d§ cao nhat dugc thiét
1ap tai mot s6 tram cac vung trén cd nudc. Nam
2015 tai tram Con Cudng ghi nhan dugc nhi¢t do
t6i cao ngay 1én toi 42,7°C, 16n nhit di ting
dugc ghi nhan tr trude téi nay ¢ Viét Nam. Theo
kich ban BPKH quéc gia méi nhat duoc cong
b6 2016, trong twong lai, s6 ngay rét dam, rét hai
& nudce ta co xu thé giam trong khi d6 s ngay
NN lai ¢6 xu thé ting 1én (20 - 40 ngdy) so véi
thoi ky co sé va Bic Trung Bo 1a noi duoc dy
tinh tang nhiéu nhat [1].

Trén cac khu vuc ca nudc, NN xay ra do
nhiéu nguyén nhan khac nhau. Dbi véi khu vuc
Bic Trung Bo, NN thuong xay ra khi ap thap
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Nam A hay dai ap thip bi khong khi lanh nén;
khi xay ra hiéu ung gi6 phon do tic dong chin
gi6 mua Tay Nam cua day nui cao Truong Son
hoic khi 4p cao can nhiét d6i Tay Bic Thai Binh
Duong hoat dong manh, 14n sang phia T4y hinh
thanh cac dong giang manh giy ra thoi tiét kho
nong trén khu vue [3,7]. Ngoai ra dién bién ning
néng con phu thudc vao cadc ndm c6 hién tuong
ENSO xuat hién. Theo théng ké thi nhitng nim
chi s6 ENSO 1a duong va trong pha El Nino thi
nam d6 NN thuong xuat hién kéo dai va gay git,
nhit 1 cac dot El Nino manh nhu 1982 - 1983,
1997 -1998 hay 2015 - 2016. Nguoc lai, trong
nhitng nam La Nina, NN thuong xay ra it hon, s6
ngay NN thuong c¢6 xu thé giam [6].

Hién nay, ciing v6i sy phat trién vuot troi ciia
khoa hoc may tinh va cong nghé sb, cac mo hinh
s tri ngay cang duogc ap dung rong rii vao cong
tac du bao va canh bao nang nong & nhidu nudc
trén thé gioi [13,11]. O Viét Nam, trong nhirng
nim gan day, bén canh phuong phap syndp va
thong ké truyén thong, san phdm tir cac md hinh
s6 da tré thanh cong cu hiru hi¢u trong viéc
nghién cuu, du bao va du tinh néng nong trong
tuong lai. D6 Huy Duong, 2014 [5] danh gia kha
ning mo phong mot sé yéu t6 khi hau cuc tri va
hién tugong khi hau cuc doan tir cac mé hinh khi
hau khu vuc RegCM, REMO va MMS5CL cho
khu vuc Viét Nam, trong d6 c6 nang nong va xay
dung dugc mot sé phuong phap hiéu chinh phu
hop cho tirng khu vuc. Vién Khoa hoc Khi tugng
Thuy vin va Bién d6i khi hau di sir dung mo
hinh CCAM va PRECIS dé du tinh NN trong
tuwong lai cho cac khu vyc trén ca nudce [9]. Phan
Van Tén va cong sy, 2014 [8] da trng dung mo
hinh RegCM, cIWRF va MMS5CL thtr nghi¢m dy
bao mua ddi v6i sb ngay NN ¢ Viét Nam nim
2012 va 2013 véi han dén 6 thang sir dung sd
liéu du béo toan cau CFS lam diéu kién ban dau
va diéu kién bién. Két qua cho thdy mé hinh
RegCM c6 xu huéng dy bao thién thap SNNN
trén hau hét cac ving khi hau tuy nhién xu thé sai
s6 du bdo SNNN ctia m hinh va du béo khi hau
1a twong ddi phu hop [8]. Nhu vy c6 thé thiy,
RegCM 1a m6 hinh dwoc 4p dung kha nhiéu
trong cac nghién ctru trong nude vé NN va dat
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duoc mot sd két qua kha quan. Tuy nhién hau hét
céc cong trinh tap trinh tap trung chu yéu danh
gia kha nang md phong, du bao cua mé hinh
trong cac nam trung tinh, trong khi kha nang du
bdo NN cua mo hinh khi chiu anh huong cua
ENSO chua dugc nghién ctu sau dac biét ddi
v6i khu vuc xay ra nhidu ning nong nhu Bic
Trung B4.

Muc dich cua nghién ctru nay 1a danh gia kha
nang dy bao ciia mé hinh RegCM4 d6i véi nhiét
d6 tdi cao, s6 ngay nang néng trong cic thang 5
- 7 cho dot La Nina 1988 - 1989 va dot El Nino
1997 - 1998 dua trén tinh toan ngudng ning
nong cua mo hinh dugc xac dinh tr phan vi nhiét
d6 tdi cao ngay 16n hon 35°C tai cac tram quan
trac. Phuong phap va sd lidu dugc trinh bay
trong muc 2, két qua va thao thuan & muc 3 va
phan két luan trinh bay trong muc 4 ciia bai bao.

2. Phwong phép nghién ciru va sé liéu thu
thap

2.1. 86 li¢u

Bang 1. Danh sach tram

STT Tram Kinh d "E)  Vidd °N)(
1 Hbi Xuén 105,12 20,37
2 Yén Dinh 105,65 19,97
3 Béi Thuong 105,38 19,90
4 Nhur Xuin 105,57 19,63
5 TinhGia 105,78 19,53
6 Thanh Hoa 105,77 19,82
7 Quy Chau 105,12 19,55
8 Quy op H 105,12 19,32
9 Tay Hiéu 105,40 19,32
10 Quynh Luu 105,63 19,13
11 Con Cubng 104,88 19,05
12 D6 Luong 105,30 18,90
13 Tuwong Duong 104,43 19,28
14 Vinh 105,67 18,67
15 Huong Khé 105,70 18,18
16 Ha Tinh 105,90 18,35

17 Ky Anh 106,28 18,08
18 Tuyén Hoa 106,02 17,88
19 Ba Ddn 106,42 17,75
20 Ddng Hoi 106,62 17,47
21 DPong Ha 107,10 16,83
22 Khe Sanh 106,73 16,63
23 A Luéi 107,28 16,22
24 Nam Doéng 107,72 16,17
25 Hué 107,58 16,43

S6 liéu dy bao lai toan cau CFS (Global Fore-
cast System) cung cap boi Trung tim Qudc gia
Du bao Mai truong NCEP, My véi d) phan giai
1x1 d6 kinh vi dugc sir dung 1am diéu kién ban
dau va diéu kién bién phu thudc thoi gian cho mé
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hinh RegCM4. Thoi ky 13y s6 lidu 1983 - 2012.

S6 lidu quan tric nhiét do cuc dai ngay (Tx)
ctia 25 tram quan tric trén khu vuc Béc Trung
B§ 1983 - 2012 trong cac thang 5 - 7 dugc su

BAI BAO KHOA HQC

dung dé xac dinh ngudng NN ctia mé hinh cho
khu vuc va dang gia kha nang du bdo cua mo
hinh cho dot La Nina 1988 - 1989 va dot E1 Nino
1997 - 1998 (Bang 1, Hinh 1).

Bin d6 mang ludi tram Bic Trung Bo

21
20
19
18-
17

16
103 104 105

106 107 108 109

Hinh 1. Vi tri cac tram quan trdc

2.2. Phwong phap nghién ciru

2.2.1. Phuwong phap mo hinh

Trong nghién ctu nay, mé hinh RegCM
phién ban 4.5 dugc str dung dé nghién ciru kha
nang dy bao NN cho cac nam ENSO 1988 -
1989 va 1997- 1998. Cau hinh mé hinh duoc
thiét ké v6i hai mién tinh 1dng nhau, d6 phan
giai ngang 1an luot 1a 60 km va 20 km véi s nit
ludi twong tng 1a 119x123, 199x175, toa dd tam
la 13,0°N, 107,3°E. Trong d6, mién me dugc
thiét ké du rong dé mé hinh c6 thé nim bét duoc
cac qua trinh hoan luu va céc trung tam khi ap
quy mo 16n c6 kha nang gay NN trén khu vuc
Béc Trung B6 nhu 4p thip Nam A, ap cao cin
nhiét d¢i Bac Thai Binh Duong, gié mua Tay
Nam,... Mién con duoc thu hep pham vi bao
tron khu vuc Viét Nam. S6 muc théng ding
trong mo hinh 1a 18 muc theo hé toa do sigma.
Mién tinh md hinh va dic diém dia hinh dugc
chi ra trén Hinh 2. So dd tham s6 hoa vat 1y lua

chon dugc trinh bay trén Bang 2.

2.2.2. Phuwong phdp xdc dinh ning nong

- Ngay ¢6 NN theo s6 lidu quan tric: Nhiét
d6 tdi cao (Tx) ngay > 35°C

- Nham loai trir phan nao anh hudng sai s6 hé
théng ciia mo hinh, ngudng NN cia mé hinh
RegCM s¢€ dugc xac dinh tir phan vi Tx ngay >
35°C cuia ngudng NN theo s6 liéu quan tric giai
doan 1982 - 2012. Céch xac dinh ngudng NN
mo hinh theo phén vi quan tric nay dugc xéac
dinh dya theo phuong phép trong cac nghién ctru
cua Zacharias va cs (2015) [14].

Bang 2. So d6 vdt Iy sir dung trong thi nghiém

Lép bién hanh tinh Holtslag PBL
Tham s6 héa d6i luu Tiekle

So dd vi vat Iy may Simple Ice
So d6 giang thuy quy mé 16n SUBEX
Burc xa bure xa CCM3

So do dat BATle

TAP CHI KHi TUQONG THUY VAN

S6 thang 09 - 2017

31)



32)

BAI BAO KHOA HQC

Model topography (m)

TOE TSE B0E OSE SOE 95

T00E 10SE VI0E MISE 120E 123€ 130E 1356 1400

Hinh 2. Mién tinh mé hinh

3. Két qua va thao luin

3.1. Xdc dinh ngwéng ning néng ciia mé
hinh RegCMcho khu vwe Bic Trung Bé cho
cdc thang 5 - 7 tir 56 ligu quan trdc tram

Nhu dd dé cap ¢ phan phuong phap & trén,
nham han ché anh hudng cia sai s6 hé thong cua
mo hinh RegCM dén két qua du bao s ngay
ning néng, chung toi tién hanh xac dinh ngudng
néng noéng cua mo hinh dya trén sb liéu nhiét do
t6i cao ngay (Tx ngdy) cac thang 5 - 7 tai 25 tram
tram quan tric trén khu vuc Béc Trung Bo thoi ky
1983 - 2012. Tir két qua phéan vi Tx > 35°C (P35)
tai cac tram quan trdc trén Hinh 3a cho théy, gia
tri P35 tai cac tram trén khu vuc nghién ctru c6 sy
khéc biét dang ké theo ca khong gian va thoi gian.
Trong thang 5, gia tri P35 tai hau hét cac tram
nghién ciru déu dat trén 60%, va c6 xu huéng
chung 13 dat gia tri 16n hon khi vé phia bién ¢
phan 16n cac tinh. Tuy nhién, dbi v6i cac tram
thuoc Thira Thién Hué, phan b6 khong gian cua
P35 tai cac tram la trai ngugc vdi cac tinh khac.
Tai mot sb tram vung nui nhu A Ludi, Nam Dong
rat it khi xay ra ning nong trong thang 5 voi P35
1én dén gan 100%. Trong thang 6, P35 tai cac
tram pho bién trong khoang tir 50 - 60%, mot s6
tram & phia Tay Nghé An, Ha Tinh gia tri c6 thé
xudng dudi 50%. Sang thang 7, ddc trung vé
phan b khong gian P35 tai cac tram trén khu vuc
nghién ctru nhin chung 1a tuong tu nhu thang 6,
tuy nhién tai mot sb tram & Thanh Hoa, Ngh¢ An
c6 gia tri tang 1én so voi thang trude d6 (Hinh 3).

Ngudng NN ctia md hinh tai hau hét cac tram
trén khu vuc trong cac thang 5 - 7 déu 16n hon

TAP CHi KHi TUQNG THUY VAN

35°C, ngoai trir mot s6 tram & ving nai phia Tay
cac tinh Nghé An, Ha Tinh, Quang Binh c6 la
thip hon 35°C (Hinh 4). Trong thang 5, trén hau
hét cac tram & Nghé An, ngudng nang néng phod
bién tir 32 - 34°C, trong khi d6 & Thanh Hoa va
cac tram ven bién tir Ha Tinh dén Quéang Tri
ngudng NN pho bién tir 36 - 38°C (Hinh 4a). Vao
thang 6, trén hau hét cac tram ngudng NN cia
mo hinh phd bién tir 35 - 37°C, riéng cac tram &
Thanh Hoéa la trén 38°C (Hinh 4b).So véi hai
thang trude do sang thang 7, ngudng NN cia mo
hinh 12 16n hon, pho bién tir 36 - 38°C; dic biét tai
mot tram nhu Yén Pinh, Thanh Hoéa, Tinh Gia
gia tri c6 thé 1én téi trén 40°C (Hinh 4c).

Nhu vay, tir ngudng ning nong ctia mé hinh
c6 thé nhan thiy rang, nhin chung mé hinh
RegCM c6 xu hudéng mo phong thién cao nhiét
dd cuc dai trén khu vuc Béc Trung B¢ trong cac
thang xay ra niang noéng nhiéu nhét (thang 6 va
7). Biéu nay con dugc thé hién qua gia tri ME
déu c6 gia tri thién duong & hau hét cac tram.
Riéng thang 5, ¢6 thé do 1a thang chuyén tiép cac
hinh thé gy nang nong trén khu vuc hoat dong
phirc tap va dan xen nhau vi vdy kha niang nim
bét cia mo hinh kém hon, ngudng ning nong tai
céc tram c6 sy khac biét dang ké. Trong thang
nay, mo hinh c6 xu huéng mo phong Tx thién
thap hon so v6i quan trac (ME 4m), tuy nhién tai
mot s6 tram & Thanh Hoéa mo hinh mo phong
thién cao hon so vdi quan trac kha ro rét, tai
Thanh Hoéa ngudng NN trong céc thang 5 - 7
thuong cao hon so v6i cac tinh khac (Hinh 5).
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P35_0BS_05/1983-2012 P35_0BS_06/1983-2012 P35_0BS_07/1983-2012

24N 24N = = 24N 98
95
22N | 22N .
85
B0

20N 20N
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65
18N 4 18N 60
55
50

16N 16N 4
45
102E  104E 106 108E  110E 1026 104 106 10BE  110E  102E  104E  106E  10BE  110F W40

(a) (b) (c)
Hinh 3. Ngudng phdn vi ciia T > 35°C cdc tram quan trac khu viee Béic Trung Bé cdc thang 5 - 7
thoi ky 1983 - 2012
T35_05/1983-2012 oy 135.06/1983-2012 oy 13507/1983-2012 o«

24N
41
40
22N 22N A 22N 4 39
38
. 20N 20N 7
20N "
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e, {: e 35
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! ¢ 33
- 9 3
2 3 bl 32
16N 1 K"\ 16N | 16N | .
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102E 104E 106E 108E 102E 104E 106E 10BE 102E 104E 106E 10BE
(a) (b) (c)

Hinh 4. Nguéng ning néng mé hinh RegCM xdc dinh tir phdn vi quan tréic Tr > 35°C khu viee
Bac Trung Bé cdc thang 5 - 7 thoi ky 1983 - 2012

Nt
21N .4;::ji:;ég%y4““
g .
5

18N 1

: . . Jahd—s . . 15N — . :
104£  106E  108E 04 106 108t 104E 1066 108E

(a) (b) (c)
Hinh 5. Gia tri ME cia nhiét do toi cao (°C) tai cdc quan trac trong cdc thang 5 - 7
giai doan 1983 - 2012

15N
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3.2. Kha nang dw bdo cdc dic trung ning
néng trén khu viee Bic Trung B trong dot La
Nina 1988 - 1989 va dot El Nino 1997 - 1998

3.2.1. Khd nang di bdo s6 ngdy ndng nong

Kha ning dy bao s6 ngdy nang nong, thoi
diém bit dau ning nong trong cac thang 5-7 cua
mo hinh RegCM cho hai dgt ENSO dién hinh
1988 - 1989, 1997 - 1998 tai cac tram trén khu
vue Béc Trung B9 s€ duoc danh gia dua trén
ngudng nang néng di duogc xac dinh & Muc 3.1.

Nam La Nina 1988

- |
MNam !N‘-mﬁ |

S0 ngay ndng nong (Ngay)

S0 ngay ning nong (Ngiy)
Tinh Glab

BThing 5 GThing 6 @EThing7

(a)

Tuy nhién do chu trinh hoat dong cua cac pha
ENSO xay ra trong thoi gian kha dai, thuong
kéo dai khoang hai nim. Vi vay, trong mdi dot,
chung t6i lya chon nam ghi nhan dugc nhi¢t o
cao nht trén khu vuc dé tién hanh so sanh, cu
thé ddi véi dot La Nina 1988 - 1989, giai doan
phat trién manh trong chu trinh 4nh huéng dén
vung B4 roi vao thang 5/1988; dbi voi dot El
Nino 1997 - 1998 thoi ky cyc thinh la thang
5/1998 [6].

Niam El Nino 1998

H
&
2

BThing 5 EThing 6

(b)

O Thding 7

Hinh 6. Mirc chénh léch s6 ngay ndng néng gitka mé hinh va quan trdc tai cac tram khi twong
viung B4 tir thang 5 - 7 cho nam La Nina 1988 (a) va nam EIl Nino 1998 (b)

Dbi véi dot La Nina 1988 - 1989, nhin chung
trong ca 3 thang 5, 6, 7 mo hinh déu co hudéng dy
bao sb ngdy xay ra ning nong thién thap hon so
v6i quan tric trén hau hét cac tram quan tric,
ngoai trr cac tram ¢ Thanh Hoa trong thang 5 va
thang 6 két qua dy bao ctia mo hinh lai thién cao
hon. Giita cac thang, kha nang du bao sé ngay
ning néng cua md hinh trong thang 5 1a tét hon
so voi thang 6 va thang 7 khi khoang sai I¢ch
gitta du bio so vi quan tric tai cac tram thudng
thap hon déng ké. Trong thang 5 mtrc chénh léch
nay pho bién khoang tir 0 - 6 ngay, trong thang 6
la tr 3 - 9 ngay; vao thang 7 kha nang mé phong
ctia md hinh 14 kém nhat voi muc sai s6 phd bién
tr 4 - 10 ngay, dac biét tai mot sb tram vung nui
nhu Twong Duong, Tuyén Héa sai s6 1a trén 10
ngay (Hinh 6a).

Trai ngugc so voi nam La Nina 1988, trong
ndm EI Nino 1998 trong thang 6 md hinh c6 xu
hudng du béo thién thap so véi quan tric trén tat
ca cac tram voi sai s6 dao dong tir 2 - 9 ngay,
trong khi d6 vao thang 7 mo6 hinh du bao thién

TAP CHi KHi TUQNG THUY VA5

cao trén tat ca cac tram voi sai s6 thap hon so véi
thang trude do, sai s6 phd bién tir 2 - 6 ngay. Vao
thang 5, nhin chung mo hinh c6 xu huéng du bao
SNNN thién cao ¢ cac tram phia béic khu vuc va
thién thip & cac tram ¢ phia nam, mic sai sd
trong thang phd bién tir 1 - 5 ngay (Hinh 6b).

Nhu vay c6 thé thay, nhin chung kha nang du
bao sb ngdy ning nong ciia mo hinh cac thang 5
- 7 trong thoi ky cyce thinh cua dot El Nino 1997
- 1998 1a tt hon so voi trong thoi ky cua dot La
Nina 1988 - 1989.

3.2.1. Du bdo thoi diém bat dau nang néng

Két qua so sanh ngay bat dau xay ra ning
noéng cac thang 5-7 nam La Nina 1988 va nam
El Nino 1998 giira mo hinh va quan tric dugc
mo ta & Hinh 7. Trén hinh v€ cac gia tri trén truc
ngang thé hién s6 ngay chénh léch gitra du bao
va quan tric, ddu 4am, dwong mé ta mo hinh c6
xu huéng du bao cham hon (gia tri am) hoac
som hon (gia tri duong) so quan tric.

Két qua cho thy, d6i voi nam La Nina 1988,
tai tit ca cac tram quan tric trén khu vuc, mo
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hinh déu du bao ngay bat dau xay ra ning néng
som hon so v6i quan tric trong thang 5 va cham
hon trong thang 6, thang 7. Trong thang 5, hau
hét cac tram mirc sai 1éch phd bién tir 3 - 5 ngay,
ngoai tru tram Thanh Hoéa. Vao thang 6, sai sb
cua mo hinh 16n hon so véi thang trude do va co
xu huéng tang 1én khi cang vé phia nam B4, tuy
nhién d6i voi cac tram ¢ Quang Binh va Thira
Thién Hué mé hinh lai ndm bat t6t thoi diém bat
dau nang nong. Trong thang 7, md hinh du bao
kém ngay bat dau ning nong vai sai s6 phd bién
déu x4p xi 10 ngay (Hinh 7a).

Trong nam EI Nino 1998, ngoai trir hai tram
phia Tay Nghé An trong thang 6 thi tai hau hét
céc tram mo hinh déu du bao ngay bat dau nang
néng dén sém hon so vai thyc té trong cac thang

Niim La Nina 1988

Yén Binh

Wihir Xidn

Thanh Hoa
Quy Hop
Tuwomg Duromg

Viah

Tram

Hirong Khé

Ha Tinh

1yén Hisa

Bifmg Ha

Nom Béng

Hué [===1

®BThing § OThing$ ®Thing 7

(a)
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tir 5- 7. Trong thang 5, hau hét cac tram tir Nghé
An dén Thira Thién Hué sai sb giira két qua du
béo ctia mé hinh véi quan trac pho bién tir 0 - 1
ngay, tuy nhién ddi voi cac tram thudc Thanh
Hoa sai léch pho bién trén 10 ngay. Vio thang 6,
sai sO gitta m6 hinh va quan tric phd bién tir 0 -
2 ngay. Tuong ty nhu nam La Nina 1988, m6
hinh du bao kém nhat trong thang 7, sai s6 dao
dong tir 4 - 10 ngay (Hinh 7b).

Dong thoi so sanh két qua du bao gitra hai dot
ENSO c6 thé thiy, di mé hinh cho sai s6 16n tai
mot s tram ¢ Thanh Hoa thang 5 trong nim El
Nino 1998 tuy nhién nhin chung mo hinh van
cho thay kha nang ndm bit tot thoi diém bat dau
NN ¢ B4 ot hon so v6i La Nina 1988.

Nim FEl Nino 1998

Ngay .

Yén Binh

Nhir Xuin

Thanh Hda

Tram

®Thing 5 BEThing 6 BThing 7

(b)

Hinh 7. So sanh ngay bdt dau ndng néng giita mé hinh va quan trdc tai cdc tram khi twong ving
B4 cac thang 5 - 7 cho nam La Nina 1988 (a) va nam El Nino 1998 (b)

4. Két luan

Nham han ché anh huong cua sai s6 hé thong
ctia md hinh RegCM4 dén két qua du bao sd
ngdy nang nong, ngudng ning néong ctia md hinh
RegCM4 da dugc xac dinh dya trén s6 liéu nhiét
d6 tbi cao ngay trong cac thang tir 5 - 7 tai 25
tram quan tric trén khu vuc Béc Trung B¢ thoi
ky 1983 - 2012. Két qua phan tich cho thiy,
NNN ctia mé hinh tai hau hét cc tram trén khu
vuc trong cac thang 5 - 7 déu 16n hon 35°C,
ngoai trir mot s tram & viing nui phia Tay céac
tinh Nghé An, Ha Tinh, Quang Binh c6 1a thip
hon 35°C.

Tir ngudng nang néng ctia md hinh tai cac
tram trong mdi thang, kha nang du bao s ngay

ning néng va ngay bat dau ning nong ciing duoc
chi ra. Két qua cho thay, trong ca 3 thang 5 - 7
doi voi La Nina 1988 mé hinh déu dy béo s6
ngdy xay ra nang néng thién thap so voi quan
trac trén hau hét cdc tram quan tric; trong khi doi
v6i El Nino 1998 mé hinh dy bao thién thip
trong thang 6, thién cao vao thang 5 va thang 7.
Nhin chung sai s6 du bao cho nim El Nino 1998
(dudi 10 ngay) 1a thap hon so voi La Nina 1988
(c6 thé trén 10 ngay). Vao thang 5 md hinh dy
bao SNNN t6t hon so v6i hai thang sau do, v6i
sai s6 phd bién tir 0 - 6 ngay.

Ddi v6i nam La Nina 1988, tai tat ca cac tram
quan tric trén khu vye, md hinh déu du bao ngay
bét dau xay ra ning néng sém hon so voi quan
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tric trong thang 5 va cham hon trong thang 6, s6 pho bién dudi 5 ngay), dic biét voi El Nino
thang 7; trong khi E1 Nino 1998, két qua du bao 1998 mirc sai 1éch gan nhu déu bang 0 & hau hét
déu som hon so v&i thuc té trong ca 3 thang. MO céc tram; du bao kém nhét vao thang 7.

hinh cho két qua du béo tot nhat vao thang 5 (sai

Loi cam on: Bdi bdo hoan thanh trong khudn khé dé tai cap Nha nwée “Nghién ciru xdy dung
he théng nghiép vu dw bdo khi hqu han mua cho Viét Nam bc%ng cdac moé hinh dong lyc”, ma 56
KC.08.01/16-20, thuoc chwong trinh Nghién cutu khoa hoc va cong nghé phuc vu bao vé moi truong
va phong tranh thién tai
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PANH GIA TAC PONG CUA TUYEN PUONG CAO TOC
PA NANG - QUANG NGAI PEN DIEN BIEN NGAP LUT
THANH PHO PA NANG KHI CO SU VAN HANH
LIEN HO CHUA LUU VUC SONG VU GIA - THU BON

Buii Anh Tuén!, Hoang Thanh Son', Nguyén Thi Nhan!, Nguyén Vin Tam',
Nguyén Vin Minh', Nguyén Bach Tung'

Tém tit: Ngodi nhiing tac dong tich cwc khong thé phii nhdn cia tuyén dwong cao téc Pa Ning
- Quang Ngdi cho s phat trién kinh té - xa hoi ciia thanh phé Pa Nang thi né luén tiém an cdc tac
dong tiéu cye téi dong chay I noi tuyén dwong di qua. Bai bdo tong hop két qua nghién ciru, phdn
tich cdc tac déng cia tuyén dwong nay t6i ché do dong chay lii va dién bién ngdp lut thanh phé Pa
Néng khi ¢6 sw van hanh lién ho chira leu vue séng Vu Gia - Thu Bon. Trén co sé sir dung két hop
cac mo hinh toan thuy van, thuy luc nhu MIKE NAM, MIKE FLOOD, HEC RESSIM.

Tir khéa: Ngdp lut, cao toc Pa Nang - Quang Nam, vdn hanh lién ho chira, HEC-RESSIM, MIKE

FLOOD.

Ban Bién tap nhan bai: 12/8/2017 Ngay phan bién xong: 10/9/2017 Ngay dang bai: 25/9/2017

1. Mé diu

Puong cao toc Pa Nang - Quang Ngii duoc
xdy dung c6 ¥ nghia rat 16n, phat huy ti da cac
tiém luc to 16n ctia mdi dia phuwong noi c6 tuyén
cao tbc ngang qua, dong thoi 1a sgi day trong
mdi lién két ving ciia toan dai Duyén hai mién
Trung 1 phuc vu phat trién kinh té x4 hoi. Tong
chiéu dai toan tuyén 139,52 km c6 diém dau tai
nut giao Ty Loan va diém cudi tai niit giao Tam
Ky. Véi hanh trinh theo huéng Bic - Nam, tuyén
duong nhu mot con dé chay ngang qua Iuu vuc
song Vu Gia - Thu Bon. Theo thiét ké, tuyén
duong c6 nhiéu cng thoat nude, tuy nhién trong
truong hop xdy ra mua 16n hé thdng cau cong
khong du dam bao cho viéc thoat lii tir thugng
ngudn va mua 16n ndi dong s& gay anh huong
dén dong chay 1ii va ngap lut. Luu vuc séng Vu
Gia - Thu Bdn di xay dung nhiéu ho thuy dién
nhung hiéu qua cét giam 1ii thap, dung tich phong
Ii nhoé, muc ti€éu phat dién la chinh. Ngay
07/09/2015, Tha tudng chinh phu ra quyét dinh
1537/QD-TTg ban hanh quy trinh van hanh lién
hd chira cho luu vuc séng Vu Gia - Thu Bdn
nhim nang cao hiéu qua cit giam 1ii cho ha du vé
mua mua va giam tinh trang han han vé mua kho.
"Vién Dia ly
Email:igtuan253@gmail.com,; hoangson97@
gmail.com

Chinh vi vay, cAn danh gi4 lai dién bién dong
chay 11, ngap lut trong tinh hinh méi, tir 46 dua
ra dugc nhiing bién phap tng pho kip thoi vi
muyc tiéu phét trién bén vimng, dam bao an toan
cho dan cu vung ngap lut.

2. Phuong phap nghién ctru va co sé dir liéu

2.1. Phwong phdp nghién ciru

bé danh gia dugc tinh hinh ngép lut tai thanh
phé Da Ning do tac dong cia tuyén duong cao
tdc Pa Néang - Quang Ngai khi c6 van hanh lién
hd chua véi do tin cdy cao, cac tac gia da su dung
bd phan mém Mike DHI (module Mike Nam,
Mike Flood) va mé hinh Hec-Ressim diéu tiét hd
chtra tinh toan vai tran lii lich stir (Hinh 1).

2.1.1. M6 hinh Mike-Nam

Mo phong qua trinh lugng mua - dong chay
mit bang cach xem xét lién tuc cac thanh phan
cua nude trong chu trinh thuy van. Trong bai
bao, mo6 dun Nam dugc st dung dé tinh toan
dong chay tir mua lam dau vao cho cac hd chira
va mo hinh thuy lyc Mike Flood [6].

2.1.2. Mike Flood

M6 dun Mike Flood [9] tao lién két gitta mo
hinh 1 chiéu (Mike 11HD) [7] va md hinh 2
chiéu (Mike 21FM) [8] 1a cong cu du bao va
canh bao 10 lyt mot cach hiéu qua va nhanh
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chong da va dang duoc tng dung thanh cong
trén thé giéi. Két qua ctia mo hinh Mike Flood
cho phép xac dinh d¢ sau ngép Ilut, truong van
tdc va cao dd mat nude vung ngap i tai moi thoi
diém mo phong.

2.2. Co so dirliéu

S6 lidu khi twong: s6 liéu mua (6 gid) cac tram
Hién, Kham Dtrc, Thanh My, Nong Son, Giao
Thity, Hoi Khach, Ai Nghia, Cau Lau, Hoi An,
Pa Ning, Tra My, Tién Phudc, Hiép Duc [1].

S6 lidu luu luong tai tram Thanh My va Nong
Son. Myc nudc triéu tai Cira Han, Cira Dai. S6
li¢u myc nudc gio tai tram Cam Lé va tram Cau
Lau [2].

Thong sé thiét ké cua cac hd chira: Song
Bung 4, A Vuong, Song Bung 4A, Song Bung 5,
bak Mi 4, Song Tranh 2 [3].

Hé théng 6 ho thuy dién st dung dién toan 1
va céc thong s6 hd thuy dién theo quy trinh van
hanh lién hd lwu vuc soéng Vu Gia - Thu Bon
2015 (Bang 1).

S4 lidu dia hinh: S6 liéu mat cat ngang cac
song vung ha luu séng Vu Gia - Thu Bén [1].
Ban dd nén ha luu luu vuc song Vu Gia - Thu
Bon ty 1& 1:10000 [1]. Ban vé& thiét ké tuyén
duong cao tbc Pa Ning - Quang Ngii [4].

Bdng 1. Théng s6 6 hé chira theo Quy trinh vin hanh lién ho 2015[3]

Théng sb A Séng Séng Di.lk Séng Song
Vuwong Tranh2 Bung4 Mi4 Bung4ABung5

MNL kiém tra (m) 3822 17851 228.11 26033 98.87 67.22
MNL thiét ké (m) 380 17576 225.82 2582 9741 64
MNDBT (m) 380 175 2225 258 974 60
MNC (m) 340 140 205 240 954 585
MN trurée 1 cao nhat(m) 376 172 217.5 255
MN dén lii (m) 370 165 2143 251
Cao trinh dinh d4p (m) 3834 180 229 262
Chiéu dai dép theo dinh (m)  228.1 640 345 472

Dung tich phong 1ii ( 10° m®)  84.83

185.33

120.586 68.812

Dit liéu dia hinh HEC RESSIM (Vin
$6 ligu KT-TV MIKE NAM hanh ho theo QT
Théng sé hé chira VHLH 07/09/2015)

- Dién toin li
- Mo phong di¢n ngip va 4 siu

|

‘ MIKE FLOOD

Diinh gii tic Ajng ciia tuyén dwing cao tic Da Ning - Quing Ngil dén
dién bién ngip lut TP Da Ning khi c6 Quy trinh vin hanh liéa ho hru
vire song Vu Gia - Thu Ban 2015.

Hinh 1. So do phwong phép nghién ciru

Hinh 2. Mang luoi song luu viee song
khu vuc nghién ciru
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3. Két qua va thao luin

3.1. Thiét Igp mé hinh Mike Nam

M0 hinh thuy van Mike Nam dugc xay dung
nham xéac dinh luu lugng tai céac vi tri bién hd
chtra, bién nhép luu vao mé hinh thuy lyc. Trén
luu vuce song Vu Gia - Thu Bdn chi ¢6 2 tram do
lwu luwgng tai tram Nong Son trén song Thu Bon

Hi€u chinh mo6 hinh cho tran lii ngay 08/11 -

Nong Son
12000

10000

——— Thucdo

8000 1 weeenene Tinh todn

6000 NASH =0.90

Luu lugng (m?)

4000

2000

Luu lugng (m3)

Thoi gian (ngay)

BAI BAO KHOA HQC

va tram Thanh MY trén song Vu Gia. Do vay, b
thong s sau khi hiéu chinh, kiém dinh mé hinh
Nam tai 2 tram nay dugc su dung cho céc vi tri
khac twong ty vé mat thiry van. Két qua tinh toan
sau hiéu chinh va kiém dinh cua Mike Nam s&
dua vao md hinh Hec Ressim va Mike 11 HD
qua cac bién (Q~t) va dong nhap luu khu gitra.

14/11/2007:

Thanh My

Thucdo

""""" Tinh todn
3000

NASH =0.89

Thoi gian (ngay)

Hinh 3. Két qua hiéu chinh Mike Nam tai Néng Son va Thanh My

Tién hanh kiém dinh cho tran 1ii 28/9 - 03/10/2009:

Nong Son
8000
7000 -
6000 -
5000 -
4000 -
3000 -
2000
1000 1

Thucdo
......... Tinh toan

NASH =0.89

Luu lugng (m3)

Luu lugng (m3)

Thanh My
4000
3500
3000
2500
2000
1500
1000

500

Thyc do
......... Tinh toan

NASH =0.87

Thoi gian (ngay)

Hinh 4. Két qua kiém dinh Mike Nam tai Néng Son va Thanh My

Két qua hiéu chinh, kiém dinh tai cac tram
Néng Son va Thanh My déu cho chi s6 Nash >
0.8, dam bao d9 tin cay cua bo thong s6, va duoc
sir dung dé tinh toan cac bién luu lwong tir mua.

3.2. Thiét Igp moé hinh Hec Ressim

Luu lugng dén hod trong cac tran It duoc tinh
toan tor m6 hinh Mike Nam trong 2 nam 2007,
2009 sau d6 dugc nhap vao mo hinh Hec
Ressim [5] m6 phong qué trinh van hanh ho
chtra (Hinh 5).

Hec-ResSim sur dung phuong phap Musk-

ingum dé dién toan dong chay trong mot doan
song tu nhién. Thong sé can xéac dinh: K 1a thoi
gian chay truyén va X 1a hé sb ton that doc
duong. Két qua hiéu chinh, kiém dinh Hec
Ressim trong thoi gian tir 8/11 - 14/11/2007 va
tran 1 tr 28/9 - 3/10/2009 (Hinh 6).

Qua kiém dinh, véi chi s6 Nash déu 16n hon
0,7, nhan thiy co thé s dung bo thong sb mo
hinh dé nghién ciru van hanh hé thng lién hd
chua (Hinh 7, bang 2).
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Hinh 5. So @6 thiét ldp mé hinh Hec Ressim

Nong Son

NASH =0.88
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Hinh 6. Hiéu chinh mé hinh Hec - Ressim cho tram Nong Son va Thanh My

Luu lugng (m?3/s)
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8000
7000
6000
5000
4000
3000
2000
1000

Nong Son
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E = Thuc do
) Tinh toan
ST O N LOAANAWNO—F >0
— ANt OO —~ Nt n I~ oo

Thoi gian (gio)

Thanh My

NASH=0.78

=Thuc do

Tinh toan

109

QN — 0w T~
< O >~ 0 &

—
™
—

Thoi gian (gid)

133
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181

Hinh 7. Kiém dinh mé hinh Hec - Ressim tai tram Nong Son va Thanh My
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Bdng 2. B théng s6 mé hinh Hec Ressim

B thong sb Nong Son  Thanh My
K ( Thoi gian truyén I) 7 6
X (Hé sb ton thit) 0.25 0.25




Quy tdc van hanh lién hd chira mua 1 duoc
thuce hién theo cac budc sau:

1. Can ctr vao du bao 1 va muc nudce hién tai
tai cac tram thily van ha luu 1a Cau Lau va Ai
Nghia dé dua muc nude hd vé cac muc nude don
I&i dugc quy dinh trong vong 24 - 48 gio.

2. Khi i 1én thi x4 bang luu luong dén ho,
giit hd & muc nude don 1. Néu luu luong dén
bang luu lwong cit 1ii d duoc chon (nhé hon luu
lwong dinh) thi chuyén sang diéu tiét cit 1d).

3. Cit 1t bang cach: xa mot luu luong bang

AVuong
1600
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lru lwong xa cudi cung & bude (2). Tich nude
trong hd dén muc nudc dang binh thuong
(MNDBT).

4. Khi myc nudc hd  MNDBT thi tiép tuc xa
1it bang luu luong dén hd va mo hét cia xa dé
giit hd & myuc nude dang binh thudng.

5. Khi dd mo hét cira xa ma 1 van [én thi van
hanh an toan hd, str dung dung tich phﬁn trén va
bao cdo co quan c6 trach nhi¢m.

Luu luong tai ctra ra ctia 4 ho theo quy trinh
van hanh:

Dak Mi 4

——Qdén
——Qdiéu tiét

1400 A
1200 A
1000 A
800 4
600
400
200 A

——Qdén
—— Qdiéu tiét

Song Bung 4
1500 ong Bung

——Qdén
—— Qdiéu tiét

3000 A

2500 A
2000 A
1500 A
1000 A
500 4

——Qdén
——Q diéu tiét

Hinh 8. Két qua diéu tiét 4 hé bang mé hinh HEC-RESSIM

Van hanh hd theo quy trinh ban hanh ngay
07/09/2015 dem lai hi¢u qua kha lon, luu lugng
dinh 1ii tai Ai Nghia va Giao Thuy giam tir hon
1000 m*/s dén 2000 m3/s, gop phan lam giam

Ai Nghia
4000 -
3500 ——Ko hd
E 3000 —Cohd
%0 2500
_§' 2000
E 1500 |
—
1000
500 |
0
—_ NN =0V =N =N
~~Nmm<r<rm~ocl\l\occ~oxgg
Thoi gian (h)
(a)

Luu lugng (m¥/s)

dién tich ngap lut, do sau ngép va thoi gian ngap
cho ving ha luu Iuu vuc séng Vu Gia - Thu Bon
cling nhu thanh phd Da Néng.

9000 Giao Thiiy

8000 -
7000 -
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

=Ko hd

=6 hd

Thoi gian (h)

(b)

Hinh 9. Luu lwong tai Giao Thity (a) va Ai Nghia (b)

khi co van hanh ho va khong co van hanh ho

3.3. Thiét ldgp mé hinh Mike Flood
a) Mike 11 HD
Mang song dua vao tinh toan thuy luc bao

gdm dong chinh tir Ai Nghia va Giao Thuy ra
dén bién. Bién trén 1a luu luong tai tram Ai
Nghia va Giao Thuy, bién dudi 1a muc nude triéu
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tai 2 Ctra Han, Cua Pai va 6 nhap luu khu gitta  tin cay (Bang 3).
tur cac luu vye bd phan. b) Mike 21 FM

Lya chon tran 1t nam 2007 va 2009 tuong Mike Flood tich hgp m6 hinh Mike 11 va Mo
g voi tan suét 1d 5% va 10% tai tram Cam L& hinh 2 chiéu Mike 21 mé phong din bién ngap
dé hiéu chinh va kiém dinh mo hinh. Két qua  lut vang ha luu luu vuc séng Vu Gia - Thu Bon.
hiéu chinh kiém dinh tai cdc tram Cdm Lé va K&t qua hiéu chinh, kiém dinh dat chi s6 Nash >
Cau Lau déu cho chi s6 Nash > 0.8, dam bao d6  0.80 (Bang 4).

Bang 3. Chi s6 Nash hiéu chinh va kiém dinh mé hinh MIKE 11

Chisé Nash Nim CimLé CéuLiu
Higu chinh 2007  0.89 0.88
Kiémdinh 2009  0.97 0.85

Bdng 4. Chi s6 Nash hiéu chinh va kiém dinh mé hinh MIKE FLOOD

Chi titu Nash  Nim  Cam Lé Ciu Lau

Hi¢u chinh 2007 0.81 0.85
Kiém dinh 2009 0.80 0.81
CimLé¢ Céu Lau
4.5 6
4 - Tinh toan s | Tinh toan
3.5 1 ——— Thyc do N ~_ Thucdo
E 3 4 54 i
825 2
E 21 23
515 5.
= 52
0.5 1 14
0
0 A
0.5 T3S OIS TSTTI92T232527293 13335 — -
v—‘NNmﬁ-lnlnxol\l\eoc\mg::I‘
Thoi gian (h) Thoi gian (h)
(a) (b)

Hinh 10. Két qua hiéu chinh mé hinh Mike flood véi trn lii ndm 2007
(a) Cam L¢; (b) Cau Lau

CimL¢ CauLiu

w
[
[=}

3 ——— Thuc do
Tinhtoan

w

Thuc do
Tinhtoan

Muyc nudc (m)
~

Muc nude
o

(a) (b)
Hinh 11. Két qua kiém dinh mo hinh Mike flood vdi trgn lii nam 2009:
(a) Cam Lé; (b) Cau Lau

3.4. Két qud va thdo ludn thon Tuy Loan, xa Hoa Phong, huyén Hoa Vang,

Puong cao toc Pa Ning - Quang Ngdi la du  thanh phd Pa Ning; va diém cudi 1a nut giao
an dudng cao toc thudc tuyén duong cao toc Bac  thong dudng vanh dai quy hoach thanh phd
- Nam Viét Nam. Puong cao toc ndy ndi Pa Quang Ngii thuéc xd Nghia Ky, huyén Tu
Néng v6i Quang Ngii, co diém dau tuyén tai  Nghia, tinh Quang Ngai.
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Hinh 12. Vi tri cdc mat cdt so sanh dinh lii

Nhu vay, tuyén duong cao tdc cit qua con
song Tuy Loan va song Yén thudc pham vi thanh
phé Pa Néng, dé danh gia anh huong cia tuyén
duong dén din bién ngép lut, bao cao lwa chon
cac mit cit song trude va sau tuyén duong thudce

céc doan song Ty Loan, séng Yén va Cam Lé.
Vi tri cic mit cit so sanh duge biéu dién trén
hinh 12.
a) Bién dong cua dinh 1 trudce va sau khi co
tuyén duong cao toc Pa Ning - Quang Nam

Badng 5. Hmax va Qmax tai cdc vi tri mdt cdt séng khi ¢é dwong va khéng c6 dwong

Mue nuée - Hmax Luu lwong -
STT Vi tri mit cit (m) Qmax(m’)

Truéc Sau Truéce Sau
1 MC 1 4.51 4.65 480 580
2 MC 2 4.52 4.7 485 591
3 MC 3 4.53 4.64 491 560
4 MC 4 4.54 4.65 496 550
5 MC 5 4.5 4.66 860 1180
6 MC 6 4.53 4.71 890 1200
7 MC 7 4.57 4.52 930 1150
8 MC 8 4.58 4.55 951 1184
9 MC9 4.59 4.63 1481 1660
10 MC 10 4.55 4.57 1615 1732
11 MC 11 3.4 3.46 2990 3009
12 MC 12 3.2 3.24 4790 4800
13 MC 13 3.85 3.95 7700 7800

Nhu véy, trude khi c6 tuyén dudng cao tc thi
dién bién 10 déu c6 dinh I xét theo muc nude
cao nhat (Hmax) va luu luong dinh 1& (Qmax)
thap hon so v&i khi ¢ tuyén duong. Sau khi co
tuyén dudng cao tde thi muc nudc va luu lugng
mit cit song Tay Loan va song Yén cé su bién
dong. Cu thé, d6i v6i song Tay Loan, so v6i khi
chua ¢ tuyén duong cao te thi muc nude tai 2

mat cat & phia trudc con dudng déu cao hon:
Hmax khi chua c6 duong tai mat cat11a4.51 m,
Qmax la 480 m?/s, sau khi c6 duong thi Hmax
la 4.65 m, Qmax la 580 m?*/s, muc nudc ting
0.14 m, luu lugng tang 100 m?/s; tai mat cit 2
thi Hmax trudc khi c6 duong 1a 4.52 m, Qmax la
485 m?/s, sau khi c6 duong Hmax la 4.7 m,
Qmax 591 m’/s, myc nudc tang 0.18 m, luu
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luong ting hon 100 m*/s. Tuy nhién, trude khi
xay dung duong, ¢ cac vi tri mat cit song Tay
Loan va song Yén muc nude 1i khong bi bién
d6ng nhiéu, con d6i voi truong hop da xay dung
duong thi muc nude tai cac mat cit song Tay
Loan va song Yén bén trai con duong bi gidm

Bdng 6. Dién tich ngdp thanh phé Pa Néng g véi tan sudt li 5% khi c6 quy trinh van hanh
lién ho nam 2015 trong truong hop co khong co dwong cao toc va co dwong cao toc

xubng. Nhu vay, tuyén duong nhu con dé khi
chay qua song Tty Loan va song Yén da lam tao
su chénh I¢ch myc nudc cling nhu luu lugng

dinh 1t ¢ trude va sau con duong.

thoi gian ngép lut.

Pa Nang - Quang Ngdi

Anh hudng dén dién ngap, do sau ngap lut va

Céip ngép Dién tich Tén
Quéan/Huyén | Xa/Phwong 0- 1- 2- 3- ng@? zg
(km”)
Im | 2m | 3m | 4m (km")
Hoa Chau 1.95 | 3.11 | 1.45 | 091 7.42
Hoa Khuong | 3.2 | 1.13 1 0.59 5.92
. Hoa Nhon 1.52 1 0.45 | 0.43 | 0.36 2.76
Hoa Vang - -
Hoa Phuéce 1.66 | 1.94 | 0.93 | 2.01 6.54
Hoa Phong 3.35(2.03]0.89 | 1.27 7.54
Hoa Tién 4341811091 ]0.32 7.38
N Hoa Tho Pong | 0.45 | 0.1 | 0.09 | 0.04 0.68
Khong - —
dwong Cim La Hoat Tho :Fay 0.44 | 034 | 0.33 | 0.31 1.42
’ Hoa Xuéan 3.87 | 0.78 | 0.31 | 0.43 5.39 63.46
Khué Trung 04 | 0.1 |0.05 0.55
HOaB%‘c“mg 0.39 0.39
Hai Chau Hoa Cu
0aLuong o1 0.11
Nam
Hoa Hai 14 | 1.06 | 093 | 1.71 5.1
Ngii Hanh Hoa Quy 1.18 | 2.21 | 0.88 | 6.51 10.78
Son Khué My 0.21 | 035 ] 0.26 | 0.64 1.46
My An 0.02 0.02
) , i Cap ngap D1¢nAtlch Tfmg
Quan/Huyén Xa 0- 1- 2- 3- ngap 2
K (km")
Im | 2m | 3m | 4m | (km)
Hoa Chau 243 (321|225 1.66 9.55
Hoa Khuong | 3.5 | 1.56 | 0.98 | 1.64 7.68
. Hoa Nhon 1.52 1 0.32 | 0.56 | 0.36 2.76
Hoa Vang N .
Hoa Phudce 1.66 | 1.37 | 1.5 | 2.01 6.54
Hoa Phong 3.87 | 2.04 | 1.52 | 1.65 9.08
Hoa Tién 594 | 1.45 | 1.64 | 0.87 9.9
Cé Hoa Tho Pong | 0.61 | 0.1 | 0.12 | 0.05 0.88
duong Cim L¢ H(‘)at Tho :Féy 0.63 | 0.45 | 043 | 047 1.98
Hoa Xuéan 3.87 | 0.67 | 0.42 | 0.43 5.39 72.17
Khué Trung 04 | 0.1 |0.05 0.55
HOaB%‘c“mg 0.39 0.39
Hai Chau Hoa Cuon
& o1 0.11
Nam
Hoa Hai 14 | 1.04 1095|171 5.1
Ngii Hanh Hoa Quy 1.18 | 2.37 | 0.72 | 6.51 10.78
Son Khué My 0211031 ] 03 | 0.64 1.46
My An 0.02 0.02
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Sau khi ¢ tuyén dudng cao toc Pa Néng -
Quang Ngii thi tinh hinh ngap lut c6 nhitng bién
dong dang ké. Dién tich ngap lut tang 1én, cu thé
véi tran [ ndm 2007, trén nén dia hinh nam 2015
khi c6 van hanh lién ho chua thi dién tich ngap
lut thanh phd Pa Ning khi chua co dudng 1a
63.46 km?, khi c6 duong 1a 72.17 km?, ting gan
9 km?, chi yéu ting & cic xa Hoa Chau, Hoa
Tién, Hoa Phong, Hoa Khuong, Hoa Tho Bong
va Hoa Tho Téy. Tong thoi gian ngap ting, trudc
khi c6 duong cao toc 1a thi tong thoi gian ngap
trén toan thanh phd 1a 1a 834 gio, sau khi co
dudng tong thoi gian ngp tang 1én 918 gio.

Véi nén dia hinh 2015, xa Hoa Xuéan thugc
huyén Hoa Vang c6 cao d6 cbt nén dugc ning
cao hon so véi cac x3 Hoa Chau va Hoa Tién, va
khi xay dung tuyén duong cao toc Da Nang -
Quang Ngai da lam cho cac xa Hoa Chau va Hoa
Tién tré thanh khu vuc gitr nudc, 1am ting dién
tich ngap, do sau ngap cling nhu thoi gian ngap
O cac xa nay. Sau khi c6 duong cao tc, dién tich
ngap tai Xa Hoa Chau tang lén tir 7.42 km? 1én
9.55 km?, dién ngdp cac cap déu tang, dic biét
cAp ngap tir 3 - 4 m tang tir 0.91 km? 1én 1.66
km?, ddng thoi kéo theo thoi gian ngdp tai x3 nay
cling tang 1én, khi chua c6 duong tong thoi gian
ngap do 1ii 13 74 gid thi sau khi c6 duong tong
thoi gian ngap tang 1én 1a 88 gio, ngap tr 0 - 1 m
tang thoi gian ngap tur 24 gio 1én 28 gio, ngap tu
1 - 2 m c6 thoi gian ngap tang 1én tir 28 1én 32
gi0, ngap tur 2 - 3 m ¢ thoi gian ngdp tang tir 12
1€n 14 gid, ngap tr 3 - 4 m co thoi gian ngap tang
tir 10 1én 14 gio; xa Hoa Tién co6 dién ngap ting
tir 7.38 km? 1én 9.9 km?, dién ngap céac cip déu
tang, ngdp tir 0 - 1 m tang tir 4.34 km? 1én 5.94
km?, ngdp tir 2 - 3 m tang tr 0.91 - 1.64 km?,
ngdp tir 3 - 4 m tang tir 0.32 - 0.87 km?, tong thoi
gian ngap tang tir 84 gio 1én 100 gid, cap ngap 0
- 1 m tang tir 26 gid 1én 30 gid, cAp ngap 1 -2 m
c6 thoi gian ngp tang tir 30 gid 1én 34 gid, cp
ngap 2 - 3 m c6 thoi gian ngap tang tr 16 - 20
gio, cAp ngap 3 - 4 m c6 thoi gian ngdp tang tir
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12 gio 1én 16 gio. Bén canh d6, 2 xa Hoa Phong
va Hoa Khuong thudc huyén Hoa Vang cling
thudc pham vi dudng cao téc chay qua, chinh vi
vay cao do cua con duong da lam can tro su
thoat Iii & 2 xa nay, hé qua la dién ngap, do sau
ngap cling nhu thoi gian 10 ¢ 2 xa nay cling tang
1én. Cu thé, xa Hoa Khuong, dién tich ngap ting
tir 5.92 km? 1én 7.68 km?, do dién ngap cac cap
déu ting; xa Hoa Phong dién ngdp ting tir 7.54
1én 9.08 km?, dién ngép cac cap déu ting. Tong
thoi gian ngdp trude va sau khi c6 duong tang
va thoi gian ngap theo cac cip tai 2 x4 nay ciling
déu tang tir 2 dén 4 gio.

4. Két luan

Viéc ap dung bd cong cu mo hinh mo phong
dién bién tran i ndm 2007 va 2009 da cho két
qua tuong d6i phu hop véi thyuc té. Chi s6 danh
gid murc d6 chinh xac déu 16n hon 0,7. Két qua
c6 thé duogc st dung dé mé phong céac tran li da
ting xay ra hodc cac kich ban theo yéu cau.

Sau khi xay dung tuyén dudng cao téc Da
Ning - Quing Ngii da lam chénh léch muc nudc
va luu luong dinh 1ii ¢ cac vi tri song ma tuyén
duong chay qua: myc nudc va dinh 14 dang cao
hon ¢ bén phai va giam & bén trai tuyén dudng,
dac biét la & doan song Tuy Loan va song Yén.
Khi ¢6 quy trinh van hanh lién ho thi luu lugng
1l vé dén ha luu da giam tir 1000 - 2000 m? tai Ai
Nghia va Giao Thuy, tuy nhién dudi tac dong cua
tuyén dudng cao tbc Pa Ning - Quang Ngai da
1am cho dién tich ngp ting 1én gan 9 km?, tong
thoi gian ngap ting 84 gior ddi véi tan sudt i 5%
(2007), dic biét cac xa Hoa Chau, Hoa Tién, Hoa
Khuong va Hoa Phong dién ngap cling nhu thoi
gian ngap theo cac cap déu ting manh. Vi vay,
cung véi giai phap diéu tiét 1d bang cac cong
trinh thay dién can phai xay dung cac giai phap
thich nghi va tmg pho tai chd hiéu qua & cac xa
nay nham giam thiéu thiét hai do 1ii gy ra.
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ASSESSMENT OF THE IMPACT OF DANANG - QUANG NGAI HIGHWAY ON THE
DEVELOPMENT OF INUNDATION IN DA NANG PROVINCE UPON THE
MULTIL-RESERVOIR OPERATION AT VU GIA - THU BON RIVER BASIN

Bui Anh Tuan', Hoang Thanh Son', Nguyen Thi Nhan', Nguyen Van Tam!,
Nguyen Van Minh', Nguyen Bach Tung'
Institute of Geography

Abstract: Apart from the positive benefit of Da Nang - Quang Ngai expressway to socio-eco-
nomic development in Da Nang city, there are some potential negative impacts on the flow of flood
where the expressway passes. This paper synthesised results of study and analysed the impacts of
the Da Nang - Quang Ngai expressway on the inundation in Da Nang city upon the operation of mul-
til-reservoir at Vu Gia - Thu Bon river basin, based on the combination of hydrological and hy-
draulic models, such as MIKE NAM, MIKE FLOOD, HEC-RESSIM.

Keywords: Innundation, Da Nang - Quang Ngai expressway, multi-resrvoir operation, HEC-
RESSIM, MIKE-FLOOD.
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BIEN PONG NAM CUA MOT SO PAC TRUNG GIO MUA
MUA HE O KHU VUC VIET NAM

Nguyén DPiing Mau!, Mai Vin Khiém!

Tém tat: Bai bdo trinh bay két qua danh gid bién dong nam ciia mét sé ddc trung gié mila mia
hé (GMMH) ¢ khu vuc Viét Nam trén co so phan tich bo s6 liéu tdi phan tich CFSR (Climate Fore-
cast System Reanalysis) thoi ky 1981 - 2010. Két qua nghién citu cho thdy, cac déic trung GMMH
khéng duy tri én dinh, ma bién déng tir ndm ndy qua ndam khéc. Thoi diém bat dau GMMH dién ra
vao hdu thir 27 va bién dong véi SD la 2,2 hdu. Thoi diém két thic GMMH dién ra vao hdu thir 56,5
va bién dong voi SD la 2,6 hdu. Mua GMMH kéo dai trong 29,5 hdu va bién dong voi SD la 3 hau.
S6 dot gian doan la 1,4 dot va bién dong véi SD la 1,3 dot. Cuong d6 GMMH la 4,97 m/s va bién
dong v6i SD la 1,1 m/s. Hoat dong ciia ENSO, dp cao Tay Bdc Thdi Binh Dirong va dp cao Tdy Tang

co tac dong ro rang dén bién dong cua GMMH o khu vuc Viét Nam.

Tir khéa: Pong bang séng Hong, chi s6 SWSI, han hdn.

Ban Bién tép nhan bai: 05/08/2017

1. Mé dau

Gi6 mua 1a hé théng hoan luu quy mé 16n ¢o
vai trd quan trong trong can bang nhiét, 4m & quy
mo toan cdu va 1a nhan t chinh quy dinh diéu
kién thoi tiét cuia khu vuce chiu anh huong. Trén
khu vyuc chau A Thai Binh Duong bao gom 3 hé
théng GMMH chinh: GMMH Nam A (ISM);
DPong A (EASM) va Tay Bac Thai Binh Duong
[6]. Lanh thd Viét Nam nam trong ving giao
tranh cua 3 hé thong GMMH nay. Hay noi cach
khéc, hoan luu gi6 ¢ Viét Nam c6 nhiing nét
riéng va chiu sy tdc dong boi su bién dong
(manh/yéu) cia cac hé thong GMMH nay. Nhu
vay, hoan luu gi6 trong mua he ¢ khu vuc Viét
Nam vé co ban 13 phtc tap hon va bién dong
manh mé hon.

Hoan lvu GMMH 6 khu vuc Viét Nam thuc
chat 1a d6i gi6é Tay Nam hoat dong trong mua hé
c6 ngudn goc tir ving xich dao An Do Duong
(xudt phat tir dong vuot xich dao hodc phat sinh
tai chd) [21]. Hoan luu gi6 nay cé dic tinh 1a
ludng khong khi néng, am va giy mua. Tuy
nhién, khi dén 1anh thd Viét Nam, hoan luu gi6
Tay Nam nay di bién tinh déng ké; déc tinh cta
d6i gié nay chi con 16 rang nhat & khu vuc Tay
"Vién Khoa hoc Khi twong Thiy van & Bién doi khi
hdu
Email: mau.imhen@gmail.com,
maikhiem?77@gmail.com

Ngay phan bién xong: 12/09/2017 Ngay dang bai: 25/09/2017

Nguyén va Nam Bg. Hon nita, do tac dong cua
dia hinh va lanh thd Viét Nam trai dai trén nhiéu
vi d0, tac dong cia GMMH dén cac ving khi hau
1a khac nhau. Theo Nguyén Pang Mau va nnk
(2016), hoat dong cia GMMH ¢ khu vyc Viét
Nam chi dién hinh trén khu vuc nam dudi
17°N [1].

Tt phan tich trén cho thay, hoan luu GMMH
& khu vue Viét Nam 1a rat phuec tap va bién dong
manh mé&. Sy bién dong cia GMMH kéo theo
nhimng bién dong vé& hé qua thoi tiét kém theo,
dac biét la cac hi¢n tuong cuc doan. Tuy nhién,
nghién ctru vé bién dong GMMH & khu vuc Viét
Nam van con nhiéu han ché. Hau hét cac nghién
clru moi tip trung vao phan tich vé hinh thé
synop va co ché hoat dong theo mua. Dé giai
quyét van dé nay, nghién cuu s€ dua ra cac két
quéa danh gia bién dong nam cia GMMH. Pic
biét, cac phan tich bién dong trong cac pha
ENSO ciing dugc thuc hién.

2. S0 liéu va phwong phap nghién ciru

2.1. 86 ligu nghién ciru

Céc loai s6 liéu duogc sir dung trong nghién
ctru bao gom:

- Trudng US50hPa tir bo s6 liéu tai phan tich
CFSR thoi ky 1981 - 2010 [3];

- S6 liéu cac dot ENSO cua Trung tam Dy

TAP CHI KHi TUQONG THUY VAN
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bao Khi hau, Hoa Ky (CPC) [4].

2.2. Phwong phap nghién ciru

Céc dac trung GMMH:

Trong nghién ctru nay, cac dac trung GMMH
bao gom: Thoi diém bét dau, thoi diém két thuc,
s6 dot gian doan, d¢ dai mua, cuong do0 GMMH.
Cac dac trung nay dugc xac dinh theo chi sb
VSMI [1]. Chi s§ VSMI dugc tinh bang
U850hPa (5°N - 15°N; 100°E -110°E) (m/s). Chi
tiéu xac dinh cac dac trung nhu sau:

- Thoi diém bét dau 1a hau dau tién trong 2
hau lién tiép ton tai dau “+” cua gia tri chi )
VSMI (nghia 1a gi6 Tay thay thé gié Pong va
duy tri lién tuc trong 2 hau (pentad) lién tuc);

- Thoi diém két thuc 14 hau dau tién trong 3

(T3]

hau lién tiép ton tai dau cua gia tri chi s6

VSMI (nghia 1a gié Dong thay thé gi6 Tay va
duy tri lién tyc trong 3 hau lién tuc);

- Sb dot gian doan dugc xac dinh 1a thoi ky
xudt hién gi6é Pong thay thé gi6 T4y trong mua
GMMH, hay néi cach khéc 1a khi chi sé VSMI
¢6 ddu “-”. Do vay, mot dot gian doan c6 thé chi
ton tai trong 1 hau hoac nhiéu hon 1 hau.

- Cuong d6 GMMH 1a gia tri cua chi sb
VSMI (m/s).

Xac dinh mua he ENSO:

Mua hé ENSO dugc xac dinh 1a phai nam
trong dot ENSO duoc cong bd boi CPC va ton
tai 3 thang lién tiép co chi s6 ONI dat ngudng
ENSO (£0,5°C). Két qua xac dinh mia GMMH
ENSO dugc trinh bay trong bang 1.

Bdng 1. Két qua xdc dinh mia hé ENSO trong giai doan 1981 - 2014

SST Mua hé El Nino Mua hé La Nina
1 1982 1985
2 1987 1988
3 1991 1998
4 1997 1999
5 2002 2000
6 2004 2007
7 2009 2010
Danh gia bién dong: 3. Két qua va thio luin

Bién dong dugc xac dinh la muc thay doi
thang/giang xung quanh trang thai trung binh
nhiéu nam [5]. Nghia 13, bién dong chi sy thay
d6i 16n hon hodc nho hon so véi trung binh nhiéu
nam. Muc d6 bién dong duoc x4c dinh théng qua
do 1éch (4nomaly) va do l1éch chuin (Standard
Deviation-SD).

Do 1éch duoc xac dinh:

A=x, —x (1)

Trong do: x:1a gia tri cia yéu t6 X tai thoi
diém t (t=1...n) va X [a gi4 tri trung binh thoi ky
1981 - 2010.

Do 1éch tiéu chuan duge xéac dinh:

SD, = [+ 3 (x, %) @)
no

TAP CHi KHi TUQNG THUY VAN

3.1. Bién dpng nam ciia cdc dic trung gié
mua mua hé

Hinh 1 cho thdy, bit dau miua GMMH vao
hau 25 (ngay 1/5) va thoi diém két thic vao hau
58 (ngay 15/10). Trung binh giai doan 1981 -
2010, mia GMMH kéo dai tir hau 25 dén hau 58
(34 hau, tuong g 170 ngay), vdi cuong do 1a
4,97 m/s. Tuy nhién, cuong 40 GMMH khong
duy tri 6n dinh trong mua va bién dong qua cac
thoi diém khac nhau véi SD 1a 2,26 m/s (tuong
mg bién suét 1a 45,4%). Trong mia GMMH,
cudng do dat cyc dai hai 1an vao cac hau thir 36
(6,7 m/s) va 44 (7,4 m/s). Bién dong trong mua
cua cuong d0 GMMH c6 chu ky 35 - 85 ngay.
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CHi sO vsmi

CUONG DO GMMH (M/S)

28 31 34

-IIIIIIIII“IIIIIII“IIIII.I_

43 46 49 52 55 58

HAU

Hinh 1. Bién trinh nam ciia chi s6 VSMI trung binh hau (m/s) trung binh thoi ky 1981-2010 theo
56 liéu CFSR

Két qua tinh toan dic trung trung binh va chi
s6 SD trong bang 2 cho thay, cac dic trung cia
GMMH bién dong rd rang qua cic nam. Thoi
diém bat ddu GMMH vao hau thir 27 va bién
dong nam voi SD 14 2.2 hau. Thoi diém két thac
GMMH vao hau thir 56,5 va bién dong nam véi
SD 1a 2,6 hau. Mua GMMH kéo dai trong
khoang 29,5 hau va bién dong nam véi SD 12 3,0
hau. Trung binh thoi ky 1981-2010, s dot gian
doan trong miia GMMH 1a 1,4 dot va bién dong
v6i SD 1a 1,3 dot. Nhu vay co thé thay, s6 dot
gian doan GMMH 1a rat manh mé (v&i bién suat
lén té1 khoang 93%). Cuong A0 GMMH dat gia
tri 4,87 m/s va bién dong v6i SD 1a 1,1 m/s.

Bang 3 cho théy, bién dong cua céac dac trung
GMMH c6 quan hé v6i nhau rd rang. Trong do,
c6 thé thdy mot s6 diém rat dang chu y:

- Hé s6 twong quan gitta thoi diém bét dau véi
do dai mua Ia -0,6 dat ngudng do tin cay trén
95% cho thy rang, nhitng nim GMMH dén s6m
kéo theo mua GMMH kéo dai hon. Tuy nhién,
thoi diém bat dau khong ¢ quan hé tot voi thoi
diém két thic, sb dot gian doan va cuong do
GMMH; dac biét 1a voi cuong do va sb dot
gian doan.

- Hé s6 twong quan gitra thoi diém két thuc
voi do dai mua, cuong do va s6 dot gian doan
déu dat ngudng do tin cdy trén 95%. Trong do,
moi quan hé giira thoi diém két thuc voi do dai
mua va cuong do 1a rat rd rang (lﬁn luotla 0,7 va
-0,6). Cac két qua nay cho thdy, nhiing nim
GMMH két thiic mudn 1a nhitng nim c6 mua
GMMH kéo dai hon, cudong do yéu hon va sé dot
gian doan nhiéu hon.

- Hé sb twong quan gitra s dot gian doan véi
do dai mua va véi thoi diém két thic déu vuot
ngudng do tin cdy 95%. Piéu nay cho thay,
nhitng ndm c6 nhidu dot gian doan thuong la
nhitng nam c6 d6 dai mua kéo dai hon va két
thic mudn hon.

- Hé sb twong quan gitta cudng d6 GMMH
voi thoi diém két thiie, do dai mua va véi sé dot
gian doan déu dat ngudng do tin cdy trén 95%;
dic biét 1a véi s6 dot gian doan. biéu nay cho
thiy, cudng d6 GMMH phu thudc chinh vao s6
dot gian doan, d6 dai mua va thoi diém két thuc.
Nhitng nam c6 sé dot gian doan nhiéu (mua gio
mua mua he kéo dai va két thic mudn), cuong do
GMMH s& yéu hon.

Bdng 2. Mot s6 chi s6 théng ké cia cdc dic triung GMMH thoi ky 1981-2010

Thoi diém

Thoi diém

D§ dai mua Gian doan VSMI

Pic trung bit diu Kkét thiic £ A I

(hiu) (hiu) (S0 hju) (So dot) (m/s)
Trung binh 27,0 56,5 29,5 1,4 4,97
SD 2,2 2,6 3,0 1,3 1,1
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Bdng 3. Ma trdn hé so twong quan giita cdc ddc trung GMMH

Pac trung Bit diu Két thic Gian doan P) dai mia Cuwong dong
Thoi diém bat dau 0,2 -0,1 -0,6 0,0
Thoi diém két thic 0,2 0,4 0,7 -0,6

S6 dot gian doan 0,2 0,4 -0,5 -0,8

Do dai mua -0,6 0,7 0,5 -0,5
Cuodng dong 0,0 -0,6 -0,8 -0,5

Hinh 2 trinh bay két qua tinh todn chénh léch
d6 cao dia thé vi (HGT) va gié muc 850hPa giita
niam c6 cudng d6 GMMH manh véi nam yéu.

Hinh 2a cho thay, hinh thé néi bat & muc
850hPa la sy suy giam HGT ¢ ving bién phia
DPéng Trung Qudc va ting cudng & khu vyc trén
300N (luc dia chau A va phia Pong Bic cua
mién phan tich). Piéu nay cho thdy, ap cao Tay
Thai Binh Duong dich chuyén 1én phia Bic
nhiéu hon trong nhirg nim GMMH manh so
v6i nam yéu; ap cao Tay Tang phat trién manh
me hon. Su dich chuyén 1én cao hon vé phia Bic
ctia ap cao Ty Thai Binh Duong va phat trién
cua ap cao Tay Tang tao diéu kién thuén loi cho
ddéi gi6 Tay. Tuy nhién trong truong hop nay, sy
bién ddi ciia 4p cao Mascarene va ap cao chau
Uc 1a khong rd rang.

Tuong tng voi sy bién dong cua cac trung

Strong — Weak HGT

tam khi ap, su bién dong vé hoan luu gi6 myc
850hPa giita nam GMMH manh v6i nam yéu
cling duogc thé hién rd rang trén hinh 2b. Két qua
cho théy, hinh thé ndi bat la su phat trién ctia mot
xody thuan ¢ Béic Bién Dong va sy phat trién
manh mé cua déi gio Tay trén khu vyc tur xich
dao dén 15°N.

Tir cac két qua nay cho thdy, su vai tro cta ap
cao Tay Thai Binh Duong va ap cao Tay Tang &
muc 850hPa dbi voi su manh/yéu cua GMMH &
khu vuc Viét Nam 1a rat rd rang. Tuy nhién, vai
trd cua ap cao Mascarene va ap cao chau Uc la
khong 1o rang. Trong nhitng nam GMMH hoat
dong yéu, ap cao Tay Thai Binh Duong l4n sau
xubng phia Nam, ngin can sy phat trién cua
dong vuot xich dao tur ban ciu Nam 1én ban
cau Bic.

Strong — Weok monsoon

30N 1,
1sn 4

EQ+

155

(a)
Hinh 2. Chénh léch giita nam gié mia manh véi nam gié mia yéu ¢ myee 850hPa: (a) Trieong dé
cao dia thé vi (HGT), (b) Truong hoan luwu gié

3.2. Tdc djng ciia ENSO dén bién dgng ciia
cac dac trung GMMH

Thoi diém bat ddu GMMH:

Hinh 3 trinh bay két qua tinh toan dién bién
d6 1éch cua thoi diém bit dau GMMH so véi
trung binh thoi ky 1981 - 2010. Két qua tinh toan
cho thay, thoi diém bit ddu GMMH bién dong

TAP CHi KHi TUQNG THUY VAN

(b)

tir nm nay qua nam khac va c6 xu thé giam (dén
soém hon). Tuy nhién, xu thé nay khong dat
ngudng tin cdy 95%. Hay néi cach khac, bién
dong nam cua thoi diém bat ddu GMMH 1a rét rd
rang. Chi s SD cuia thoi diém bét du trong thoi
ky 1981 - 2010 1a 2,2 hau; nim dén sém nhat 13
1999 (s6m hon 6,1 hau so véi trung binh); nam
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dén mudn nhat 1a 1991 (mudn hon 4,9 hau so véi
trung binh).

Trong cac mua 7 mua GMMH El, c6 5 mua
(1982, 1987, 1991, 1997, 2009) dén muodn hon
trung binh thoi ky trong. Trong do, nhitng nam
GMMH dén mudn nhat déu tring v6i nam co
mua hé El Nino, dién hinh 12 mua hé nim 1982
va 1991. Trong 2 mia GMMH EINino dén sém
(2002 va 2004), d6 léch thoi diém bt dau chi
khoang -0,1 hau (xap xi trung binh nhiéu nam)
(Hinh 3).

Trong 7 mua GMMH La Nina, c6 4 mua dén
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som (1985, 1999, 2000 va 2007); 3 mua dén
muon véi do 1éch tir 0,9 dén 1,9 hau. Trong do,
nhitng nim c6 GMMH dén sém nhat 1 tring véi
mua he La Nina (1999, 1985, 2000) (Hinh 3).

Diéu nay cho thdy, ENSO c6 tac dong dong
thoi dén thoi diém bat ddu GMMH & khu vuc
Viét Nam. Trong do, bét ddu dén sém nhét trong
mua GMMH La Nina va mudn nhat trong mua
GMMH El Nino. Tuy nhién, tac dong cua El
Nino dén thoi diém bat ddu GMMH 1a rd rang
hon so voi tac dong cua La Nina.

& Hau

mm Mia hé El Nino

= Muia hé La Nina

mm Mua hé trung gian ENSO

(héu) thoi ky 1981-2010

Thoi diém két thic GMMH:

Thoi diém két thuc hoat dong cia GMMH
ciling bién dong rd rang qua cac nam, voi chi s6
SD 1 2,6 hau. P9 1éch hau két thuc dao dong tir
-5,8 dén 5,2 hau. Nhu vy c6 thé thiy, thoi diém
két thic bién dong manh mé hon thoi diém bat
dau GMMH ¢ khu vuc Viét Nam. Trong giai
doan 1981-2010, thoi diém bat dau GMMH c6
xu thé mudn dan (xu thé ting ctia hau két thuc).
Tuy nhién, xu thé bién d6i cua thoi diém két thiic
GMMH ¢ khu vyc Viét Nam cling khong dat
ngudng tin cdy 95% (Hinh 4).

Trong 7 mua GMMH EI Nino xay ra 5 mua
(1982, 1987, 1997, 2002 va 2004) co6 két thiic
som hon trung binh thoi ky, voi do 1éch dao
dong tur -3,5 dén -0,5 hau. Trong do6, thoi diém
két thiic sém nhét 12 vao mua hé 1987 va 2004,
som hon 3,5 hau. Nhu vay, mua c6 GMMH két
thac som nhit khong tring véi mua hé El Nino.
C6 hai miia c6 GMMH két thiic mudn 1a 1991
va 2009, v6i do 1éch 1an luot twong tmg 13 1,5 va
3,5 hau (Hinh 4).

Trong 7 mua GMMH La Nina xay ra 6 mua
(1985, 1988, 1998, 2000, 2007 va 2010) két thiic
muon, voi do 1éch dao dong tur 1,5 dén 5,5 hau.

Trong d6, hau hét cac nim c6 két thtc GMMH
mudn nhit déu tring v&i pha La Nina (Hinh 4).

Tt phan tich trén cho thdy, ENSO c6 tac dong
dong thoi dén thoi diém két thac GMMH ¢ Viét
Nam. Trong d6, GMMH thudng két thuc som
trong pha El Nino va mudn trong pha La Nina.
Tuy nhién, tac dong cua pha La Nina dén thoi
diém két thtc GMMH 1a rd rang hon pha El
Nino.

Po dai mia GMMH:

Do dai mua GMMH c6 mdi quan h¢ chat ché
v6i thoi diém bat dau va thoi diém két thic. Do
vay, do dai mua GMMH ciing bién dong manh
m¢é tr ndm nay qua nadm khac. Nam c6 d¢ dai
mua ngén nhét 1a 23 hau (1984) va dai nhat 1a 37
hau (1985). Trong giai doan 1981-2010, d¢ dai
mua c6 xu thé tang nhe (Hinh 5). Tuy nhién, xu
thé ting ctia 46 dai mua khong dam bao do tin
cay 95%.

Trong 7 mua GMMH EI Nino xay ra 6 mua
(1982, 1987, 1991, 1997, 2002 va 2004) c6 do
dai ngén hon so véi trung binh nhiéu nam. Trong
d6, nhitng ndm c6 d6 dai mua ngin nhat hau hét
trung v&i pha El Nino (Hinh 5).

Trong 7 mua GMMH La Nina xay ra ca 7
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mua c6 do dai mua I6n hon trung binh nhiéu
nam. Cac nam c6 do dai mua 16n nhit déu tring
v6i pha La Nina (Hinh 5).

Két qua nay cho thiy, tac dong dong thoi caa

ENSO dén do dai mua la rat rd rang. Trong céac
pha El Nino, d6 dai miia GMMH thuong ngan
hon; nguoc lai, dai hon trong pha La Nina.

mm Mia hé El Nino == Mua hé La Nina

mm Mia hé trung glan ENSO

Hinh 4. Dién bién dg léc h S0 VOTi trung bmh nhiéu nam (1981 2010) cua thoi dién két thuc GMMH

(hdu) thoi ky 1981-2010

50 Hau

mm Moahé El Nino ™ Mdia hé La Nina s Moa hé trung gian ENSO

B9 dai mia trung binh 1981-2010

Hinh 5. Dién bién dp léch so véi trung binh nhiéu nam (1 98

2010) cua do dal mua GMMH (hdu)

thoi ky 1981-2010

Gian doan GMMH:

GMMH khong hoat dong lién tuc ma ton tai
nhimng thoi diém gian doan (gié Pong thay thé
gi6 Tay). Hinh 6 cho thay, s6 dot gian doan cta
GMMH ciing bién dong qua cac nim, nim cd
nhiéu dot gian doan nhat 1én téi 4 dot (1983,
1985, 1996 va 1998). Nguoc lai, nhiéu nim c6
GMMH dugc duy tri lién tuc (khong xay ra gian
doan), nhu: 1986, 1991, 1993, 1994, 2002, 2004
va 2005. Trong giai doan 1981-2010, s dot gian
doan GMMH c¢6 xu thé giam nhe va khong thoa
man do tin cdy 95%.

Trong mia GMMH EI Nino, sé dot xay ra
gian doan la it, dao dong tur 0 dén 2 dot. Trong

d6, mdi dot gian doan chi tdn tai trong 1 hau
(Hinh 6).

Trong mua GMMH La Nina, s6 dot gian doan
phé bién dao dong tir 2 dén 4 dot. Trong do, co
nhitng dot gian doan kéo dai trong 4 hau (1985
va 2000) (Hinh 6).

Tt céc phan tich trén cho thiy, tac dong dong
thoi cua ENSO dén sb dot gian doan la kha ro
rang. Trong do, trong cac pha El Nino, sé dot
gian doan 1a rat it va ton tai trong thoi gian ngan;
tham chi la khong xay ra gian doan. Nguoc lai,
trong pha La Nina, s dot gian doan nhiéu hon
trong pha El Nino, v6i s6 dot gian doan dao dong
tir 2 dén 4 dot.

mm Mia hé El Nino

Soado
AE] —
T —
M
1054 ——
T
1967

== Mua he La Nina

x.‘v.w

mm Mua hé trung gian ENSO

zz::z;::';;;_;;;;-_-

Hinh 6. Dién bién d¢ léch so véi trung binh nhiéu nam (1981-2010) ciia sé dot gidn doan GMMH
(dot) thoi ky 1981-2010
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Cuong do GMMH:

Cuong 46 GMMH c6 mdi quan hé rd rang
voi do dai mua, sd dot gian doan va thoi diém
két thuc. Do véy, cuong 40 GMMH ciing bién
dong tir nam nay qua nam khac, vai do 1éch dao
dong tur -2,5 dén 1,5m/s. Trong giai doan 1981-
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2010, cuong d6 GMMH gan nhu khong c6 xu
thé bién d6i 16 rang (Hinh 7).

Cuong d0 GMMH manh hon trung binh
nhiéu niam trong 6 - 7 mua c6 pha EI Nino.
Nguoc lai, cuong 3 GMMH yéu hon trong céc
pha La Nina (Hinh 7).

mm Mia he El Nino = Mdia hé La Nina

Curtrng di

mm Mua hé trung gian ENSO

| N

Hinh 7. Dién bién d¢ léch so véi trung binh nhiéu nam (1981-2010) ciia cwong do GMMH (m/s)
thoi ky 1981-2010

4. Két luan

Ttr cac két qua phan tich trén cho thay, cac
dac trung GMMH ¢ khu vuc Viét Nam co sy
bién dong manh m@& tir nim nay qua nam khéc.

(D Bién dong cuia mot s6 dac trung GMMH
c6 quan hé chat ché vdi nhau va déu dam bao
ngudng tin cdy 95%. Trong do6, do dai mua co
mbi quan hé 1 rang véi thoi diém bat dau va
thoi diém két thuc; ddc biét 16 rang hon vai thoi
diém két thac. S6 dot gian doan GMMH c6 mbi
quan hé 13 rang voi thoi diém két thuc va do dai
mua. Cudng d6 GMMH c6 mdi quan hé rd rang
v6i s dot gian doan, d6 dai mua va thoi diém
két thuc; dic biét 1a vai sb dot gian doan.

(2) Bién dong manh/yéu cua cudng do
GMMH 6 khu vuc Viét Nam gén lién véi su bién
dong cua ap cao Tay Thai Binh Duong va ép cao
Tay Tang & muc 850hPa. Tuy nhién, vai tro cua
4p cao Mascarene va ap cao chiau Uc ¢ muc
850hPa 12 md nhat. Hinh thé ni bat gitra chénh
1éch hoan luu gié muc 850hPa gitta nam GMMH
manh véi naim GMMH yéu la hinh thanh mot
xody thuan & Bic Bién Pong va phat trién doi
gi6 Tay & khu vuc tir xich dao dén 15°N.

(3) Thoi diém bat ddu GMMH

Trung binh thoi ky 1981 - 2010, thoi diém bat
dau GMMH dién ra vao hau tht 27 va bién dong
manh mé qua cac nam véi chi s6 SD 14 2,2 hau.
Trong thoi ky nghién ctru, thoi diém bat dau
GMMH c6 xu thé dén sém hon vé6i do tin cay

dudi nguong 95%. Hoat dong cia ENSO c6 tac
dong rd rang dén thoi diém bat dau: dén muodn
hon trong mua he¢ El Nino; sém hon trong mua
he La Nina. Tuy nhién, tdc dong ctia pha El Nino
dén thoi diém bat dau 1a rd rang hon tic dong
cta pha La Nina. Nhitng naim ¢c6 GMMH dén
mudn nhat déu tring véi mua hé El Nino.

(4) Thoi diém két thac GMMH

Trung binh thoi ky 1981 - 2010, thoi diém két
thic hoat dong cia GMMH xay ra vao hau thu
56,5 va bién dong tir nam nay qua nam khéc voi
SD 14 2,6 hau. Nhu vdy, thoi diém két thuc bién
d6ng manh mé hon thoi diém bét dau. Thoi diém
két thic GMMH c6 xu thé dén mudn dan voi do
tin cay dudi ngudng 95%. Hoat dong cia ENSO
cling tac dong rd rang dén thoi diém két thuc
hoat dong cia GMMH ¢ khu vyc Viét Nam.
Trong d6, thoi diém két thuc c6 xu thé dén muodn
hon trong mua hé La Nina; nguoc lai, sém hon
trong mua he El Nino. Trong do, tac dong cua La
Nina dén thoi diém két thic 1a rd rang hon. Hau
hét nhitng nim c6 thoi diém két thic mudn nhat
déu trung v6éi mua hé La Nina.

(5) bd dai mua GMMH

Trung binh giai doan 1981 - 2010, mua
GMMH ¢ khu vuc Viét Nam kéo dai trong 29,5
hau va bién dong rd rang tir nim nay qua nim
khac véi chi s6 SD 1a 3 hau. D§ dai mia GMMH
c¢6 xu thé ting nhe véi do tin cdy dudi ngudng
95%. Tac dong ciia ENSO dén d6 dai mua
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GMMH 1a rat 16 rang: do dai mua ngin hon
trong pha El Nino; nguoc lai, dai hon trong pha
La Nina.

(6) S6 dot gian doan GMMH

Trung binh giai doan 1981 - 2010, s6 dot gian
doan GMMH 1a 1,4 dot va bién dong nam véi
chi s6 SD 1a 1,3 dot (twong g bién suat 1a
93%). S6 dot gian doan dao dong tir 0 dén 4 dot;
6 dot chi ton tai trong 1 hau; cé dot dai nhat kéo
dai trong 4 hau. Piéu nay cho thiy, c6 nhiing
nam GMMH gan nhu duy tri lién tuc (khong c6
gian doan); nguoc lai, c6 nhitng nam xay ra gian
doan kha nhiéu. S6 dot va do dai dot 1a it hon
trong pha El Nino; nguoc lai, s6 dot va do dai

dot 1a 16n hon xay ra trong pha La Nina. Trong
giai doan nghién ciru, s dot gian doan c6 xu thé
giam voi do tin cay dudi ngudng 95%.

(7) Cuong 460 GMMH

Trung binh giai doan nghién ctru, cuong do
GMMH dat gia tri 4,97m/s; bién dong 1o rang
qua cdc nam v&i chi s6 SD 1a 1,1m/s va do léch
dao dong tir -2,5 dén 1,5m/s. Xu thé bién dbi
cuong d0 GMMH 1a khong ro rang va khong dat
ngudng tin cdy 95%. Cuong d6 GMMH manh
hon trong mua hé El Nino; nguoc lai, yéu hon
trong muia h¢ La Nina. Diéu nay 14 do d6 dai mua
1a dai hon va sb dot gian doan la nhiéu hon trong
mua he La Nina.
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INTERANNUAL VARIABILITY (IAV) OF VIETNAM SUMMER MON-

SOON CHARACTERISTICS

Nguyen Dang Mau', Mai Van Khiem'
Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: This article presents an assessment of interannual variability of Vietnam summer mon-
soon characteristics based on CFSR data (Climate Forecast System Reanalysis) during 1981-2010.
The results showed that the Vietnam summer monsoon characteristics are not stable and clear in-
terannual variability. The onset date is the pentad of 27 and interannual variability with the SD is
2.2 pentad. The withdrawal date is the pentad of 56.5 and interannual variability with the SD is 2.3
pentad. The duration range of summer monsoon is remaining in 56.5 pentad and interannual vari-
ability with the SD is 3 pentad. The break times of summer monsoon is 1.4 and interannual variability
with the SD is 1.3 event. The intensity of summer monsoon is 4.97 m/s and interannual variability
with the SD is 1.1 m/s. The activity of ENSO, Northwest Pacific high-pressure region, and Tibet
high-pressure region have a clear impact on variability of Vietnam summer monsoon.

Keywords: Summer monsoon, onset, withdrawal, duration, break, intensity.

TAP CHi KHi TUQNG THUY VAN
S thang 09 - 2017




TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 8 NAM 2017

rong thang 8/2017 dd xudt hién 2 con bdo va 1 Ap thap nhiét déi (ATNB) trén khu viec
Z Bién Péng, trong dé hai con bio sé 6 va bdo s6 7 tuy khéng do b vao nude ta nhung
di vao dia phdn phia nam Trung Quéc ciing di gdy ra mura dién réng & khu viee viing
niti phia bdc nwée ta.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo, Ap thap nhiét déi (ANTD)

Trong thang 8 nam 2017 c¢6 hai con bdo va mot 4p thap nhiét d6i hoat dong trén khu vuc bién
Pong, dién bién cy thé nhu sau:

- Bio s6 6: Chiéu ngay 20/08 mdt ap thap nhiét d6i trén khu vire Tay Bac Thai Binh Duong manh
1én thanh bdo va c6 tén qudc té 1a Hato. Dén sang ngay 22/06 bio Hato vuot qua khu vuc phia bic
ctia dao Lu Dong (Philippin) va di vao Bién Pong (con bio s 6), sau khi di vao Bién Pong bio sb 6
di chuyén rat nhanh theo hudng Tay Tay Béc vai toc do trung binh tir 25 - 30 km/h dén trua ngay 23/08
bio s6 6 @6 bod vao phia Nam tinh Quang Pong (Trung Qudc), sau d6 bio di chuyén theo hudng Tay
Tay bic va suy yéu thanh mot ving 4p thip trén khu vuc tinh Quang T4y (Trung Quéc). Do anh
hudng cta hoan Iuu bdo s 6 nén ¢ Bic Bo tir ngay 23 - 24/08 di xay ra mua rao va dong trén dién
rong, véi lugng mua phé bién tir 30 - 50 mm, mot sd noi ¢6 mua 16n hon nhu Sapa (Lao Cai) 55 mm,
Ha Giang 90 mm, Mau Son (Lang Son) 109 mm,...

- Bdo s6 7: Chiéu ngay 24/8 mot ATND ¢ phia dong cia dao Lu-dong (Phi-lip-pin) manh 1én
thanh bdo va ¢ tén qudc té 1a Pakhar. Sang ngay 26/08, bio Pakhar da vuot qua kinh tuyén 120 do
Kinh Péng, di vao phia Pong khu vuc Bic Bién Pong, con bio s6 7 nam 2017. Sirc gié manh nhét
& viing gan tim bio manh cap 9 (75 -90 km/gid), giat cap 11. Bio cha yéu di chuyén nhanh theo
hudng Tay Bic va co xu huéng manh thém; Dén trua ngy 27/8 trudce khi d6 bo vao khu vuc phia
Nam tinh Quang Pong (Trung Qudc), stc gié manh nhéat ¢ ving gan tdm bdo dat cap 11 (100 - 115
km/gid), giat cip 13. Sang ngay 28/8, sau khi di sdu vao dat lién tinh Quang Tay (Trung Qudc), bdo
s6 7 da suy yéu thanh ap thap nhiét doi, tiép tuc di chuyén theo hudng tay bic sau d6 thanh mot ving
ap thap va tan dan.

- ATND thang 8: Ngay 26/8, mot ATND hoat dong trén khu vuc gitra bién Dong, ATND nay it
di chuyén va chiéu toi ngay 26/8 di suy yéu nhanh thanh mot ving ap thap va tan dan, khong anh
huong dén dat lién nudc ta.

+ Ndng néng

Trong thang 8/2017 tai da xay ra ba dot ning néng, cu thé nhu sau:

Dot thir nhit tir ngay 01 - 03/8 khu vuc Bic va Trung Trung Bé (céc tinh tir Thanh Hoéa tré vao
dén Quang Ngii) v6i nhiét d6 cao nhat phd bién tir 35,0 - 38,0°C.

Dot tht hai tir ngay 06 dén ngay 11/8 & khu vuc Trung du va dong bang Bic Bo va kéo dai dén
ngay 14/8 & khu vyc tir Thanh Hoa dén Pha Yén, nhiét do cao nhét trong ngay phd bién tir 35,0 -
38,0°C, mot sd noi c6 nhiét do cao trén 38°C nhu: Tinh Gia (Thanh Hoéa) 38,6°C, Tay Hiéu (Nghé
An) 38,0°C, Huong Son (Nghé An) 38,2°C, Huong Khé (Nghé An) 39,1°C.

Dot thir ba tir ngay 21 - 23/8 & khu vuc Bic Bo va Trung Bo voi nhiét o cao nhat trong ngay phd
bién tir 35 - 37°C, mot s6 noi trén 38°C nhu: Cho Ra (Bic Kan) 38,9°C, Bic Mé (Ha Giang) 38,2°C,
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Huong Son (Ha Tinh) 38,5°C, Hoi Xuan (Thanh
Hoa) 38,1°C.

2. Tinh hinh nhiét do

Nhiét do trung binh thang 8/2017 trén pham
vi toan qudc phd bién cao hon so véi trung binh
nhiéu nam (TBNN) cung thoi ky tir 0,5 - 1,5°C.

Noi c6 nhiét d6 cao nhét 1a Quy Hop (Nghé
An): 40,0°C (ngay 11).

Noi c6 nhiét d6 thip nhit 1a Pa Lat (LAm
Pong): 15,1°C (ngay 11).

3. Tinh hinh mua

Trong thang 8, trén khu vuc Bic By va Tay
Nguyén - Nam B¢ xuét hién nhiéu ngay, luong
mua phan bd nhiéu hon ¢ khu vuc Bic Bo, véi
bbn dot mwa dang chu ¥ sau:

- Tt ngay 01 - 06/8, do 4anh hudng cua ranh
ap thap két hop v6i viing xody thip phat trién ¢
Bic BO nén d3 c¢6 mua vira, mua to trén dién
rong v6i lwong mua phd bién tir 100 - 150 mm;
riéng khu vyuc ving ndi va trung du Bic Bo
lugng mua phd bién tir 150 - 200 mm, mot sd
noi co lugng mua 16n hon nhu: Muong T¢ (Lai
Chau) 250 mm, Muong Lay (Pién Bién) 219
mm, Tam Do (Vinh Phuc) 245 mm, Bai Chay
(Quang Ninh) 201 mm,...

- Do anh hudng cua ranh ap thap két hop voi
ving xody thap phat trién nén Bic Bo va Bic
Trung B da c6 mua vura, mua to trén dién rong
dién ra tir ngay 14 - 18/8 & Bac B9 va mé rong
dén khu vuc phia bac mién Trung kéo dai sang
ngay 19/8, lugng mua phd bién tir 70 - 150 mm,
& khu vuc ving nui phia bac pho bién tir 150-
200 mm, c6 noi cao hon nhu: Pha Din (Pién
Bién) 225 mm, Lao Cai 215 mm, Bic Quang (Ha
Giang) 417 mm, Ham Yén (Tuyén Quang) 227
mm, Bic Ninh 248 mm.

- Tir chiéu toi ngay 23/8 dén hét ngay 26/8
chiu anh hudng cua hoan luu ving ap thip nhiét
d6i, sau 1a viing ap thap suy yéu tir bao Hato (bdo
s 6) di chuyén sang phia Tdy nén Bic BO,
Thanh Hoéa va Nghé An c6 mua vira, mua to, c6
noi mua rat to. Téng lugng mua phd bién tir 50
- 100 mm, riéng khu vuc vung ntii va mém Dong
Bic luong mua Ién ti 100 - 200 mm, ¢6 noi cao
hon nhu Dinh Hoéa (Thai Nguyén) 316 mm.
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- Tungay 28 - 31/8, do anh huong cua dai hoi
tu nhiét déi di qua khu vuc phia nam Pong bang
Bic Bo két hop véi gio dong nam cua ria phia
tay ludi ap cao can nhiét doi, nén céac tinh Béc
B da c6 mot dot mua vira, mua to trén dién rong
v6i luong mua phd bién tir 50 - 100 mm, mot s6
noi c6 mua lon hon nhu: Sa Pa (Lao Cai) 187
mm, Van Ly (Nam Dinh) 175 mm, Bai Chay
(Quang Ninh) 150 mm, Quang Ha (Quang Ninh)
149 mm, Thai Binh 147 mm, Luc Yén (Yén Bai)
147 mm, ...

Trong thang 8, tai céc tinh mién Béc dic biét
tai khu vuc trung du va vung nui phia Bic va cac
tinh thudc Trung B tir Quang Nam dén Phii Yén
déu c6 tong lugng mua cao hon TBNN tir 30 -
70%. Cac khu vuc con lai trén toan qudc phd
bién thiéu hut so véi TBNN tir 20 - 60%.

Noi ¢6 luong mua thang cao nhat 1a Bac
Quang (Ha Giang): 1019 mm, cao hon TBNN la
336 mm. Noi c6 lugng mwa ngay 16n nhét 1a
Dinh Hoa (Thai Nguyén): 273 mm (ngay 25).

Noi c6 tong lwong mua thang thip nhat la
Phan Rang (Ninh Thuan): 38 mm, thap hon
TBNN la 22 mm.

4. Tinh hinh ning

Tdong s gid néng trong thang 8/2017 tai cac
tinh Bic Bo va Bic Trung Bo pho bién thap hon
TBNN cung thoi ky. Con lai cac noi khac phd
bién cao hon TBNN cung thoi ky.

Noi ¢6 s6 gio ning cao nhat 1a Tuy Hoa (Pha
Yén): 275 gio, cao hon TBNN la 50 gio.

Noi ¢6 sb gio néng thip nhat 1a Sa Pa (Lao
Cai): 85 gid, thip hon TBNN 1a 29 gio.

KHi TUQNG NONG NGHIEP

Thoi tiét thang 8 nhin chung thuén loi cho san
xudt nong nghiép véi nhiét d6 khong khi trung
binh trong khoang tir 19 - 30°C; s6 gid nang 4.4
-9 gio/ngay; mua nhiéu trén hau hét cac ving
mién. Trir Nam Trung B9, phan 16n cac noi co
lwong bdc hoi thip hon luong mua.

Nhiém vy cha yéu cia nganh trong trot trong
thang 8 1a gieo cdy, cham soc lia miia & cac tinh
phia Bic, chdm séc va thu hoach laa hé thu ¢ cac
tinh phia Nam. Tinh dén cudi thang 8, ca nudc da
gieo cdy dat 1.362,5 ngan ha laa mua, bang
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100,1% cung ky nam trudc va dat 81,2% ké
hoach, trong dé céc tinh mién Béc gieo ciy dat
1.136,3 ngan ha dién tich gieo ciy, bang 100,1%
cung ky. Cac tinh mién Nam da xubng giéng dat
1.930,5 ngan ha lua he thu, tang 0,3% so voi
cung ky nam trudc, riéng ving Pong bang song
Cuu Long (PBSCL) dat 1.651,8 ngan ha, giam
0,7% so voi cung ky. Hién cac dia phuong mién
Nam da thu hoach dat 1085 ngan ha, chiém
56,2% dién tich xubng giéng. Ning suit udc tinh
binh quan trén dién tich thu hoach dat khoang
55,9 ta/ha.

1. Doi véi cay hia

+ Lta mua: Tinh dén cubi thang 8, ca nudc
da gieo ciy dat 1.362,5 ngan ha laa mua, bang
100,1% cung ky nim trudc va dat 81,2% ké
hoach. Phan 16n dién tich ltia mua tap trung & cac
tinh mién Béc v6i 1.136,3 ngan ha dién tich gieo
ciy, bang 100,1% cung ky. Trong d6 Pong bang
song Hong da co ban két thuc gieo cay, dat 544,7
ngan ha, bang 99,4% cung ky. Cac tinh mién
Nam ciing d xudng gidng dat 226,3 ngan ha,
vuot 0,2% so véi cung ky nam trudce, tap trung
chu yéu tai cac tinh thugc dia ban Nam Trung bo
va Tay Nguyén.

Do anh hudng cua diéu kién thoi tiét, dién
bién ciia mua béo phirc tap di gdy anh hudng 16n
dén san xuét lta vu mua. T khi budc vao vu
gieo cay dén nay, dic biét trong khoang nira cudi
thang 7 dau thang 8 vira qua, mua 16n trén dién
rong da gay ngdp ung 11 nghin ha lta va hoa
mau tai cac tinh phia Béc, trong d6 dién tich laa
bi mét tring do sat 16 va vui 1ap 1a 387 ha, dién
tich laa phai cdy lai 1a 6,8 nghin ha. Dén thoi
diém bao cdo, cac dia phuong da chi dao bom
tiéu ung ctru lta, dong thoi chu dong khic phuc
nhanh hau qua cua mua bao. Hi¢n nhiing dién
tich lua mua khong bi anh huéng mua 1t dang
sinh trudng, phat trién tot.

+ Lua hé thu: Tinh dén cubi thang, di¢n tich
gieo cdy ltia hé thu ca nude wdc dat 2.101 ngan
ha, cao hon 0,6% cung ky nam ngoai va dat
99,1% ké hoach dé ra. Trong d6 tap trung chii
yéu & cac tinh mién Nam dat 1.930,5 ngan ha,
tang 0,3% so v4i cung ky ndm trudc, riéng vung
DBSCL dat 1.651,8 ngan ha, giam 0,7% so véi

TINH HINH KHi TUQNG THUY VAN

cung ky. Hién cac dia phuong mién Nam da thu
hoach dat 1.085 ngan ha, chiém 56,2% dién tich
xudng gidng, trong d6 ving PBSCL thu hoach
dat 1.026,6 ngan ha, bang 62,2% dién tich xudng
gidng. Ning sudt udc tinh binh quan trén dién
tich thu hoach cua cac tinh phia Nam dat khoang
55,9 ta/ha.

+ Lua thu dong: Tinh hinh san xuat vy lta
Thu dong ndm nay gip khé khin do mua nhiéu,
nude 1t vé sém va dang cao. Hién nay, nudc 1
cao hon cung ky tir 1 - 2 m, va cao hon cung ky
nam 2011 (nam 1a 16m) t 0,1 - 0,2 m. Déng thoti
do nam 2017 nhuan 2 thang 6 am lich, nén vu heé
thu néng dan xudng gidng kéo dai hon lam kéo
dai thoi gian xudng giéng vu thu dong. Tinh dén
cudi thang 8, cac tinh PBSCL da xudng gidng
dat 466,7 ngan ha lua thu dong, chi dat 93,9%
cung ky nim ngoai va bang 55,4% muc ké
hoach. Tinh dimg dau vé dién tich xudng gidng
1a Pong Thap, dat gan 115 ngan ha, tiép theo la
Kién Giang 83,5 ngan ha. Lta Thu dong hién
dang phat trién kha tot, sau bénh gy hai khong
dang ké. Poi véi cac loai rau mau va cdy cong
nghiép Ngoai viéc thu hoach laa he thu va gieo
trong laa thu dong, mua, cac dia phuong tiép tuc
trién khai viéc gieo trong cac cdy mau luong
thuc khac. Do anh hudng cuia mua bao, ngap ung
trén dién rong nén tién do gieo tr@)ng rau mau
thap hon cing ky. Tinh dén cudi thang dién tich
gieo trong cac cdy mau luong thuc ca nudc ude
dat 1.486,1 ngan ha, giam 2,2%; trong do dién
tich ngo dat 922,6 ngan ha, dat 78,2% 4 ké
hoach; khoai lang dat 98,2 ngan ha, béng 69,6%
ké hoach; sin dat 457,1 ngan ha, béng 83,1%
muc ké hoach. Hién ba con nong dan cac tinh
phia Bic dang dugc khuyén cédo ddy nhanh tién
d6 gieo trong cay mau cho kip thoi vu trén nhiing
dién tich lua khong c6 kha nang phuc hoi do ung
ngdp sau dot mua li vira qua. Dién tich gieo
trong cdy cong nghiép ngin ngay ca nudc dat
412,6 ngan ha, tang 0,8% so v&i cung ky nam
trudc; trong do dién tich lac wdc dat 175 ngan
ha, béng 77,8% muc ké hoach; dién tich dau
tuong dat 65,8 ngan ha, bfmg 54,8% ké hoach;
thudc 14 dat 16,2 ngan ha, bang 93,2% so véi
cung ky; mia trong méi dat 155,6 ngan ha, ting
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6,1%% va dién tich rau, dau cac loai 843,1 ngan
ha, bang 97,7 % cung ky nam trudc va dat 78,4%
ké hoach ca nam.

Tai Hoai Puc cam ra 1a mdi, sinh trudng
trung binh trén nén dat qua am.

Lac: dang trong giai doan ra hoa ¢ khu vuc
Thanh Hoa, trang thai sinh trudng binh thuong.

Ché 16n 14 that thir nhét; sinh truong kha trén
nén dat 4m & Moc Chau; sinh truong trung binh
trén dat 4m trung binh & Pha Ho va Ba Vi.

Ca phé trong giai doan hinh thanh qua, sinh
truong tot & Tay Nguyén, sinh trudng trung binh
& Xuan Loc.

3. Tinh hinh sau bénh

Theo bao cao cua Cuc Bao v¢ thuc vat trong
thang 8 mot s6 dich bénh hai lua tiép tuc gia tang
s0 v6i ciing ky nam ngoai nhu bénh rdy nau, ray
nau tréng hai laa, bénh bac 14 hai lta, bénh kho
van hai lta, bénh lem 1ép hai lua.

Riéng mot sb6 bénh nhu bénh dao 6n hai lua,
¢ buou vang, sdu cudn 14 nho da giam dang ké
s0 v6i cung ky nam ngoai. Phan 16n céc sinh vat
gdy hai gia tang tap trung & cac tinh Bic Bo, phia
Nam, céc tinh khu IV. Dién tich nhiém va phan
bd cua mot sb sinh vat gay hai nhu sau:

- Riy néu - rdy lung trang: dién tich nhiém
118.732 ha, ning 4.86%ha. Tap trung chu yéu tai
cac tinh Bic B9, phia Nam

- Bénh VL-LXL: Dién tich nhiém 4.893 ha,
nhiém ning 586 ha. Tap trung chu yéu tai Dong
Théap, Long An, An Giang, Hau Giang va Soc
Trang.

- Oc buou vang hai lua: Dién tich nhiém
34.32 ha, nhidm ning 4752ha. Phan b tai cac
tinh phia Nam.

- Sau cudn 14 nho hai lta: Dién tich nhiém
123.792 ha. Tap trung tai cac tinh phia Bic.

- Bénh bac 14 hai laa: Dién tich nhiém 32.286
ha, nang 2.538 ha. Tap trung tai céac tinh phia
Nam, khu IV.

- Bénh dao 6n c6 bong hai lta: dién tich nhiém
12.137 ha. Tap trung tai céc tinh phia Nam.

- Bénh khé vén hai lua: Dién tich nhiém
57.055 ha

- Ngoai ra con c6 cac ddi tuong sinh vat gy
hai khac: Bénh lem 1ép hat (33.230ha), bénh kho
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van (26.077 ha), chudt hai lta (9.038 ha)...
TINH HINH THUY VAN

1. Bac B)

Trong thang 8§, trén hé théng song Hé)ng da
xuit hién mot 4 dot 1d 1én. Pinh 10 trén song
Thao tai Yén Bai, trén song L6 tai Ha Giang, trén
song Chay tai Bao Yén déu vuot muc BD 2. Li
16n xuat hién trén song Thao tai Yén Bai voi dinh
lii trén mtrc BD 3. Trén song Pa, dong chay dén
h6 Lai Chau (song Pa) xuat hién 1i dic biét 16n
v6i luu lugng dinh 1i: 8140 m¥/s (12h ngay 2/8),
h6 Son La 9860 m%/s (17h ngay 2/8).

Thyc hién Quy trinh van hanh ho chira trén
luu vyc song Hong, thuy dién Hoa Binh dd mo
2 ctra xa day, Son La 1 ctra x4 day, Tuyén Quang
3 ctra xa day, Thac Ba m¢ 2 ctra x4 mat trong
thang 8; dac biét trong ngay 2/8, thuy dién Lai
Chau mé 5 ctra xa mat va 2 cura xa day.

Lii 6ng, Iii quét gay thiét hai nang né da xay ra
tai huyén Mu Cang Chai (Yén Bai), huyén
Muong La (Son La) vao sang sém ngay 3/8, xa
Trinh Tuong, huyén Bat Xat, tinh Lao Cai vao
khoang 3 gir ngay 26/8. Sat 16 dat d4 da xay ra tai
tinh Lai Chau (huyén Muong T¢, Nam Nhun),
Pién Bién (Qudc 16 12 va 4H, huyén Nam Pd),
Yén Bai (huyén Mu Cang Chai), Son La (huyén
Muong La) trong ngay 2 - 3/8, Ha Giang, Lao
Cai, Thai Nguyén ngay 25 - 26/8 va Thai
Nguyén. Ngap Ung cuc bd da xay ra tai Yén Bai
ngay 20/7, huyén Di¢n Bién, tinh Dié¢n Bién ngay
2 - 3/8, Ha Giang va Thai Nguyén ngay 26/8.

Do ¢6 nhiéu dot mua, 1d 16n, nguén dong
chay trén thuong luu séng Hong phd bién cao on
trung binh nhiéu nam (TBNN) tir 10 - 50%, vuot
nhiéu nhat tai ving hd Tuyén Quang va Thac Ba.

Trén song Ba, myuc nude cao nhat thang tai
Mudng Lay 1a 213,61 m (22h ngay 31), thip
nhét 1a 199,20 m (22h ngay 01), trung binh thang
14 208,42 m; tai Ta Bl muc nudc cao nhat thang
1a 114,71 m (10h ngay 18); thip nhét 14 110,06 m
(3h ngay 04), trung binh thang 1a 113,28 m. Luu
luong 16n nhat thang dén hd Hoa Binh 1a 7200
m?/s (20h ngay 23), nho nhat thang 1a 2330 m%/s
(06h ngay 29), trung binh thang 4090 m’/s. Luc
19 gio ngay 31/8 muc nuéc hd Hoa Binh la
112,65 m, cao hon cung ky nam 2016 (103,35 m).
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Trén song Thao, tai tram Yén Bai, myc nudc
cao nhit thang 1a 31,28 m (10h ngay 18), trén
mirc BD 2: 0,28 m; thap nhat 12 27,14 m (16h
ngay 01), trung binh thang la 28,94 m, cao hon
TBNN cung ky (27,28 m) 1a 1,66 m.

Trén song L6 tai Tuyén Quang, myc nudc cao
nhat thang 13 22,32 m (03h ngay 27), trén mirc
BD 1: 0,32 m; thap nhét 16,52 m (16h ngay 11),
trung binh thang 1a 18,72 m, thip hon TBNN
cung ky (20,24 m) 1a 1,52 m.

Trén song H6ng tai Ha NoOi, muc nudc cao
nhat thang 13 8,08 m (04h ngay 28), thap nhit la
3,10 m (13h ngay 03); trung binh thang 1a 4,90
m, thap hon TBNN (7,79 m) 13 2,89 m.

Trén hé thong song Thai Binh tai Pha Lai
muc nudc cao nhat thang 1a 3,44 m (11h ngay
28), thap nhat 0,86 m (09h ngay 03), trung binh
thang 14 2,07 m, thAp hon TBNN cung ky (3,26
m)la 1,19 m.

2. Trung B9 va Tay Nguyén

Tur ngay 5 - 9/8, trén sdng Ma va song Cam
Ly da xudt hién 1dot i v6i bién do 1ii 1én tir 2,8
- 4,5 m; dinh 10 trén song Cam Ly tai Thanh
Binh: 832,68 m (5h ngay 09), du¢i BD3 0,32 m;
cac song khac con dudi muc BD1.

Tur ngay 16 - 18/8, trén song Ma, song Budi,
thuong ngudn séong Cai Phan Rang va song Cam
Ly tai Thanh Binh xudt hién 1 dot Iii voi bién do
1 1é€n ¢ song Buoi va thugng luu song Ma tur 3,0
- 4,0 m, trung luu song M3 va cac song khac tur
1,1 -2 m.

Dinh i trén song Cai Phan Rang tai tram Tan
My: 36,7 m (20h ngay 16), du6i B2 0,3 m,
song Cam Ly dao dong ¢ trén mirc BD2; trén
song Buoi va song Ma con dudi miac BD1.

Tu ngay 24 - 30/8, trén song Buoi, thugng
ngudn song Cai Phan Rang, song Liiy, thugng
ngudn song Ba, song Dk Nong va song Cam Ly
da xuat hién 1ii nho véi bién do I lén tir 1,3 - 1,8;
riéng tai Pomoré (song la Ayun) bién d¢ 1ii 1én 1a
4,5 m. Dinh 1 trén cac song con dudi muac BD1;
riéng song Cai Phan Rang tai Tan My, song Lily
tai Song Liy dao dong & muc BD1; song Dak
Nong tai BPak Nong, song Cam Ly tai Thanh
Binh dao dong ¢ muc BD2.

TINH HINH KHi TUQNG THUY VAN

Trong thang, cac song tu Khanh Hoa dén
Binh Thuén va khu vuc Tay Nguyén d xudt hién
2 - 3 dot dao dong, muc nudc cac song khac bién
doi chAm. Trén mot sb song, myuc nuoc xuéng
mirc thap nhét trong chudi sé liéu quan tric nhur
song Cai Nha Trang tai Dong Trang: 2,84 m (19h
ngay 04/8), song Ta Trach tai Thugng Nhat
xudng mirc 57,21 m (1h ngay 24).

Luong dong chay trung binh thang trén phan
16n céc song ¢ Trung B va khu vuc Tay Nguyén
thip hon TBNN cung ky tir 15 - 60%, song Cai
Nha Trang tai Pong Tring thip hon khoang
77%; riéng song Ngan Phd, song Tra Khuc, song
Cai Phan Rang cao hon tir 50 - 80%; song Thu
Bon tai Nong Son va song Lily tai tram song Lily
cao hon tir 130 - 190%.

Tinh hinh ho chita dén ngay 01/09:

HO thuy loi: Dung tich phan 16n cac hd chira
thity loi ¢ Trung B6 va khu vuc Tay Nguyén déu
dat trung binh tir 50 - 95% dung tich thiét ké
(DTTK), nhiéu hd thudc cac tinh Thanh Hoa,
Nghé An, Ha Tinh, Gia Lai, Laim Pong va Dak
Nong da diy va dang tran nudc, riéng cac hd &
Quang Ngai, Binh Dinh, Pht Yén chi dat tur 18-
35% DTTK.

Hb thuy dién: Muc nudc hau hét cac hd chua
& Trung Bo va khu vuc Tdy Nguyén thip hon
muc nudc dang binh thuong (MNDBT) tur 0,5 -
5 m; cac hd thidp hon MNDBT tir 6 - 9 m nhu
Ban V&, AVuong, Vinh Son B, Song Hinh,
PleiKrong, Thic Mo; mot sé hd thap hon
MNDBT tir 12 - 15 m gdm Séng Tranh 2,
KaNak, Ham Thuan.

3. Khu vwe Nam B9

Trong thang, myc nudc song Curu Long chiu
anh huong ciia 2 dot triéu cudong. Muc nude cao
nhét thang, trén séng Tién tai Tan Chau: 3,23 m
(ngay 11/8), trén song Hau tai Chau Ddc: 2,72
m (ngay 12/8) déu thap hon TBNN tir 0,05 - 0,1
m; muc nude cudi ngudn séng Ciru Long & mirc
BD1 va trén BD1.

Trong thang, trén song Pong Nai tai Ta Lai
c6 dao dong, muc nudc 16n nhat thang tai Ta Lai
112,04 m (ngay 27/8).

TAP CHI KHi TUQONG THUY VAN
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PAC TRUNG MOT SO YEU TO KHi TUQONG

sé Nhiét dd ( °C) P Am (%)
th TEN TRAM Trung | Chuan Cao nhat Thap nhat Trung | Thip

tu binh sai | Trune | Tuvet | Trung | Tuyet . binh | nhat | Ngay

binh | abi | N2 | bh | adi | N

1 |Tam DPuong 234 0.6 | 272 | 334 | 21 21.2 | 20.0 1 92 62 21
2 |Pién Bién 257 0.1 | 30.2 | 345 22 2351 224 24 82 57 27
3 |SonLa 251 05 1297 339 | 22 2251 21.0 19 85 55 23
4 |[SaPa 201 | 0.6 | 22.7 | 27.2 22 182 | 153 23 91 66 8
5 |Lao Cai 286 | 1.3 | 329 | 37.7| 22 258 | 22.3 23 83 50 22
6 |Yén Bai 28.1 | 0.6 | 31.7 ] 355 22 256 | 239 24 89 61 9
7 |Ha Giang 2741 -02 ] 322 ] 369 | 23 250 | 23.2 19 89 55 20
8 |Tuyén Quang 283 0.7 | 32.1 | 35.7 8 25.6 | 24.1 17 86 53 20
9 |[Lang Son 269 03 | 31.5| 36.8 22 2441 23.0 15 87 53 21
10 |Cao Bﬁng 2721 04 | 32.8 | 36.5 22 243 | 22.5 24 89 55 21
11 |Thai Nguyén 284 0.5 | 32.1 | 36.3 22 26.1 | 23.6 15 87 57 20
12 |Bic Giang 285 0.2 | 32.3 | 35.7 11 26.2 | 23.4 15 88 56 8
13 [Phta Tho 2811 03 | 32.0 | 364 8 2551 236 | 23 87 55 8
14 |Hoa Binh 286 | 09 | 33.1 ] 375 8 2591 239 1 85 47 8
15 [Ha Noi 29.5 1.3 | 335 37.6 8 27.0 | 244 15 79 47 11
16 [Tién Yén 279 | 0.6 | 31.9 | 358 22 255 | 23.5 16 91 61 31
17 |Bai Chay 284 | 0.7 | 31.7 | 34.6 9 26.0 | 23.6 16 86 58 26
18 |Phu Lién 282 0.5 [ 31.8 | 35.2 8 26.0 | 22.5 17 91 62 8
19 [Thai Binh 289 | 0.6 | 32.1 | 359 9 263 | 23.8 16 87 55 9
20 |Nam DPinh 29.1 | 0.5 | 329 | 37.0 7 26.5 | 23.0 15 85 49 28
21 |Thanh Hoa 2871 0.5 | 32.8 | 36.7 9 2631240 | 24 86 60 8
22 |Vinh 299 1.2 | 33.9 | 382 12 278 1 240 | 27 75 44 11
23 Déng Héi 299 | 0.8 | 334 | 37.6 14 | 273 | 240 | 27 76 47 9
24 |Hué 288 | -0.1 | 344 | 37.0 10 | 25.3 | 23.9 28 82 48 3
25 |ba Nﬁng 2971 09 | 342 | 38.0 2 2741 246 | 27 77 48 10
26 [Quang ngai 2971 09 | 353 | 38.0 5 260 | 244 | 31 79 44 5
27 |Quy Nhon 30,0 | 0.2 [ 33.3 | 36.6 3 27.6 | 25.5 7 78 45 2
28 |Play Cu 2371 1.5 | 28.1 | 31.6 13 21.2 | 19.8 4 89 59 12
29 |Bu6n Ma Thuot 25.5 1.3 |1 304 | 324 11 22.7 | 21.5 4 84 55 1
30 |balLat 20.1 1.2 | 253 ] 26.8 7 17.7 | 15.1 11 94 65 6
31 |Nha Trang 2911 09 | 332 359 3 26.2 | 24.9 8 79 61 22
32 |Phan Thiét 276 | 0.6 | 31.6 | 344 31 254 233 5 86 57 31
33 |Viing Téu 284 | 1.0 | 31.8 | 33.5 21 26.2 | 24.2 19 82 64 21
34 |Tay Ninh 2771 09 | 32.8 | 343 8 249 | 234 | 26 87 52 8
35 |T.P H-C-M 289 1.8 | 33.6 | 35.7 9 258 | 23.5 27 79 50 29
36 |Tién giang 2781 1.0 | 32.3 | 34.1 8 255 | 244 19 86 56 12
37 |Cén Tho 27.6 | 09 | 322 344 10 | 25.3 | 23.8 18 86 51 31
38 |Séc Trang 2751 0.5 | 31.8 | 34.0 11 249 | 23.5 17 86 57 31
39 |Rach Gia 285 0.7 | 309 | 32.6 8 26.0 | 24.0 18 83 68 8
40 [Ca Mau 2771 0.7 | 31.5 | 33.7 12 25.1 | 22.6 18 86 59 31

Ghi chii: Ghi theo cong dién khi hdu hang thang
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CUA CAC TRAM THANG 8 NAM 2017

Lwgng mwa (mm) Lu‘q’r;gnll)no)c hot Gio néng S6 ngay
ﬂ q Songaylién [ So | ] | Gio tay kho
Tépg Chuan Caf) Ngay tuc ngay T(A)%lg Cap Ngay T()pg Chuan néng Mua
s sai | nhat 5 ; co s0 | nhat s0 sai Dén hun
| 6 | s [ "
567 | 215 | 71 17 2 20 26 33 3 21 | 105 | -44 0 0 15 0
520 | 199 [ 119 | 15 4 10 25 48 3 20 | 113 -32 0 0 8 0
319 39 73 5 4 7 24 62 4 22 | 145 -12 0 0 16 0
566 88 88 17 3 9 25 40 4 8 85 -29 0 0 4 0
495 | 165 | 128 | 17 3 5 22 92 6 23 | 143 | -25 5 0 15 0
437 37 107 5 4 7 19 69 4 11 | 136 | -37 0 0 17 0
573 | 152 | 113 | 24 3 18 25 51 4 20 | 121 | -53 0 0 21 0
455 | 151 | 150 5 4 7 20 48 3 20 | 153 | -29 0 0 15 0
179 | -76 51 24 3 8 23 53 4 8 150 | -17 0 0 11 0
331 64 49 4 3 11 23 38 2 8 137 | -49 1 0 23 0
397 7 97 15 4 6 19 81 5 28 | 126 | -56 0 0 12 0
427 | 123 | 103 | 15 8 6 17 66 4 8 123 | -66 0 0 13 0
360 32 53 25 5 7 18 52 3 8 127 | -51 1 0 15 0
394 52 104 1 8 6 18 56 4 8 134 | -28 3 0 14 0
283 | -35 90 4 7 7 18 93 7 9 107 | -56 5 0 15 0
763 | 287 | 128 5 3 8 21 48 3 21 | 136 | -17 0 0 16 0
646 | 188 [ 143 5 3 5 17 55 4 9 139 | -31 0 0 15 0
412 63 79 17 8 5 15 39 3 9 126 | -40 0 0 15 0
318 | -24 87 29 9 5 16 66 6 9 133 | -41 1 0 13 0
376 51 58 29 9 5 16 77 6 8 114 | -60 2 0 10 0
241 -37 | 48 24 10 5 15 82 5 9 158 -9 0 0 13 0
268 80 102 | 19 9 6 12 1129 ] 10 9 187 20 10 1 7 0
182 42 89 27 10 5 11 | 133 8 9 206 30 7 0 4 0
134 30 51 26 5 6 11 69 4 2 238 37 9 0 12 0
179 40 67 26 7 4 9 109 6 3 253 39 10 0 7 0
93 -29 39 31 17 4 7 80 4 4 242 8 6 1 7 0
147 88 54 18 9 4 9 148 | 11 2 264 31 6 0 4 0
256 | -237 | 49 27 4 9 23 43 3 10 | 143 25 0 0 12 0
165 | -128 | 61 18 3 5 17 65 5 2 176 14 0 0 18 0
295 86 57 8 3 10 22 33 2 2 155 11 0 0 11 0
46 -5 13 18 9 5 11 | 128 5 10 | 259 20 0 0 4 0
149 | -26 55 15 9 5 13 82 4 16 | 236 | 40 0 0 11 0
167 | -11 42 4 7 7 18 95 4 20 | 234 36 0 0 9 0
206 | -19 59 18 2 12 27 72 3 24 | 206 13 0 0 8 0
320 50 41 23 2 6 21 84 4 21 | 167 -5 3 0 14 0
182 20 31 27 2 6 20 64 3 20 | 191 -7 0 0 23 0
301 84 107 | 11 4 9 22 64 3 9 249 70 0 0 11 0
253 | -13 60 11 3 11 25 54 3 31 | 186 | 28 0 0 9 0
279 | -51 55 16 3 9 23 74 4 10 | 215 53 0 0 8 0
381 32 56 17 2 10 25 56 3 31 | 149 -1 0 0 11 0
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