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NGUYEN NHAN GAY MUA PA DIEN RONG
NGAY 24-25 THANG 1 NAM 2020 O BAC BO

Nguyén Vin Thang, Trwong Ba Kién, Tran Duy Thirc, Vii Vin Thang
Vién Khoa hoc Khi tugng Thdy vdn va Bién déi khi héu

Ngay nhén bai 10/2/2020; ngdy chuyén phén bién 11/2/2020; ngay chép nhén déng 3/3/2020

Tém tat: Trong bai bdo nay st dung cdc bén dé syndp, sé liéu tham khéng két hop véi mé hinh sé d6 phdn
gidi cao WRF d€ ly gidi nquyén nhdn gy mua dd vao chiéu ngay 24 va ngay 25 thdng 1 ndm 2020 & khu vic
Bdc Bo. Két qud nghién ciru chi ra hinh thé thoi tiét va co ché déng luc gdy ra dot mua dd dién rong nay ld
do hogt déng ctia khéng khi lanh (KKL) c6 cworng dé manh két hop véi rénh gié Tdy (RGT) va rénh thdp tdn
tai trirdc dé & phia Béc Viét Nam tao diéu kién cho déi lwu phdt trién manh hinh thanh cdc con déng, cting
vdi murc bdng két xuéng thdp khodng 3.500-3.800m dé tao diéu kién thudn loi cho viéc hinh thanh mua rao,
déng va kém theo mua dd trén dién réng géy thiét lai I6n cho khu vurc Béc Bo tir chiéu ngdy 24/1/2020 dén

ngay 25/1/2020.
Tir khéa: Muwa dd, WRE, Bdc BO.

1. M@ dau

Mua da la hién twong giang thiy dudi dang
hat hoac cuc bang cé hinh dang va kich thudc
khdc nhau xdy ra trong thoi gian ngan, kém theo
mua rao, doi khi cé gié6 manh. Mua da hinh
thanh bén trong nhitng ddm may déi luu (méay
déng don 6, da 6, duwdng t8,...) noi ma cé su bat
8n dinh khi quyén I&n v&i dong thang manh mé
va ngudn am doi dao. & nuwdc ta, mua dd ¢ thé
xay ra & hau hét cac dia phuong trén pham vi ca
nuwdc. Noi thuwong xay ra mua da nhat 13 & vung
nui hay khu viee gidp bién, gidp nui, vung déng
bang it xay ra hon. Nguyén nhan cht yé&u 1a hau
hét cac vung mién trén |3nh thé nudc ta déu
nam trong khu vic ban son dia, cac tinh mién
Bac lai hay chiju tac dong cla cac dot khong khi
lanh manh tran vé, két hop véi hdi tu gié Tay
Nam trén cao gay ra [1, 2].

Pot mua da trong hai ngay 24 va ngay 25
thang 1 ndm 2020 x3y ra trén dién rong & Bac Bo
bao gébm céc tinh: Cao Bang, Bic Kan, Lang Son,
Thai Nguyén, Phu Tho, Son La, Vinh Phuc, Hoa
Binh, Quang Ninh, Ninh Binh, Thai Binh, Thanh
Hda, TP. Hai Phong va TP. Ha N&i vdi duwong kinh

Lién hé tdc gia: Vi Vidn Thdng
Email: vwthang26@gmail.com

phé bién tir 0,5 dé€n 3cm da gay thiét hai nang vé
hoa mau va hu héng trén 12.000 ngbi nha, trong
dé Cao Bang thiét hai ndng nhat v&i 6.463 ngoi
nha, Bac Kan cé 3.450 ngdi nha huv hong [3].

2. SO liéu va phwong phap nghién ctru

2.1. S6 liéu

S8 lidu tai phan tich toan cau (FNL) cda Trung
tdm du bdo moi trwang Hoa Ky (NCEP) véi do
phan giai 0,25x0,25 d6 duwoc sitr dung lam dau
vao cho m6é hinh WRF trong nghién ctru dot
mua Ién nay [4, 5].

Ban d6 syndp cla co quan khi twong Thai
Lan [6], gian d6 thién khitram Lang (Ha Néi), s6
lieu quan trac radar Phu Lién (Hai Phong) duoc
st dung, két hgp vdi mé phéng cda mé hinh
s tri WRF nham tim hiéu nguyén nhan, co ché
gay mua.

S6 liéu mua tich 0y trén lwdi & khu vue Bic
BO trong dot mua do Trung tam Dy bdo Khi
tuwong thdy van Quéc gia cung cap dugc st dung
dé danh gia va phan tich tim hiéu nguyén nhan,
co ché gy mua.

2.2. Thiét k€é thi nghiém

Trong nghién cru nay s&t dung mé hinh WRF
[4] v&i 2 lwdi 16ng d6 phan gidi twong tng la:
9km, 3km. Mién 1 bao ph( Bién BPdng, md rong
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dén khoang 30°N nham “ndm bat” dwoc cac
qua trinh quy mé 1&n, cu thé 1a sw xam nhap cla
khong khi lanh. Mién 2 véi d6 phan giai cao bao

pht toan bd khu viec Bic B6 nham mo phdng
dot mua dd (Hinh 1). BAng 1 13 bd tham s& vat ly
cta mé hinh WRF dugc Iwa chon dé mé phong.

®E WE 105°E 10'E MS'E 120°E|

Hinh 1. Mién tinh nghién ctru

Bdng 1. B6 tham s6 mé hinh

L&p bién hanh tinh MY
Tham s6 héa dai lvu Kain-Fritsch
So d6 vi vat ly may Goddard GCE (hail, ice)
Blrc xa séng ngan Dudhia
Blrc xa séng dai RRTM
So d6 dat Noah-MP
Thoi gian mé phong 72 gio tlr 00 gio 24/1/2020

2.3. Phwong phdp

Phuong phdp syn6p: Phan tich ban d6
Synép, cac quan trac dia phwong nham nghién
ctru hoan Iwu quy mé 1&n va hinh thé gy mua.

Phuwong phap mé hinh: S dung mé hinh s8
tri nghiép vu WRF d6 phan giai cao tai Vién Khoa
hoc Khi twong, Thiy van va Bién déi khi hau vdi
dau vao tlr s6 liéu FNL md phéng cho dot mua
da nham ly gidi co ché nhiét déng lyc gady mua.

3. Két qua va thao luin
3.1. Dién bién dot mwa dd

Téng lvgng mua trong hai ngay 24-25/1/2020
& moét s& tinh thudc Bic BO phd bién tur
40-80mm, mét s& noi cé lwong mua trén
100mm nhu Ninh Binh, Nam BDinh, Pht Ly (Hinh
2). Mt s6 hinh anh dién hinh ghi nhan dwoc vé
dot mua da & Bac Bo (Hinh 3).
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Hinh 2. Téng lwong mua tich dot mwa hai ngay 24-25/1/2020
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Mura dd & huyén Binh Gia, tinh Lang Son

vao luc chiéu téi ngay 24/1 [https://thanhnien.vn]

= TR T
Mua dd & Tuyén Quang chiéu ngay 25/1
[https://www.moitruongvadothi.vn]

Muwa dd & Méc Chéu, tinh Son La vdo truva
ngay 25/1 [https://thoidai.com.vn]

L 3 [ i
Muwa dd & huyén Ngén Son, tinh Béc Kan
vao chiéu ngay 24/1 [https://tuoitre.vn]

Muwa ddé & huyén Qudng Xuong (Thanh Héa) vao
chiéu téi ngay 25/1 [https://giaoducthoidai.vn]

: 27 N
Muwa dd & Ninh Binh vao khodng 17 gi¢r 30
ngay 25/1 [https://plo.vn/do-thi]

Hinh 3. Mét s6 hinh dnh vé mwa dd & mét sé dia phuong (Nguén: Internet)

3.2. Hinh thé thoi tiét gy mwa da

Théng qua ban dd khi dp va khuynh hudéng
khi 4p bé mat va cdc myc dang ap trén cao cho
thay, c6 2 dang hinh thé thoi tiét gdy mua rao
va dong kém mua d4 dién rong xay ra trong cac
ngay 24 va 25/1. Cu thé ngay 24/1, trén ban d6
khi 4p myc mat dat cho thdy mét ranh ap thap
6 truc & khodng 23°N-25°N dang bi nén va day
xuéng phia Nam b&i mot khéi khéng khi lanh &
phia Bic (Hinh 4a). Sdng sé&m ngay 25/1, khoi
khoéng khi lanh ti€p duc di chuyén xuéng phia
Nam va bat dau anh hudng truc tiép dén thoi

tiét cac tinh Bac B6 (Hinh 4b). Trong khi d6 vao
nhitng ngay trwdc dé khéi khong khi dm va 4m
dang ton tai trén toan Bac BO.

Trén badn d6 syndp muc 500mb (twong
duwong véi do cao 5.000-5.500m) trong 2 ngay
24 va 25/1 xuat hién mdt nhiéu dong manh
trong dd&i gié Tay (ranh gié Tay) dang co xu
hudng di chuyén vé phia Dong (Hinh 4c, d) va
tao ra mot vung hoi tu gid va dé &m trén mot
cot khong khi di day tir mat dat 1én dén d6 cao
khodng 5.000m va cd thé cao hon trén khu vyc
vung nui. Viéc két hgp céc hinh thé thoi tiét
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mat dat va trén cao nhu da phan tich & trén rat
thuan lgi cho viéc hinh thanh cac dam may déng
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manh gay mua dong manh kem theo mua da va

5/

Hinh 4. Bdn dd syn6p muc bé mdt va va ban dé6 muc 500mb lic 07 gio ngay 24 (a, c)
va 25 (b, d) thdng 1 ndm 2020 (Ngudn: Co quan khi tugng Thdi Lan)

3.3. Nguyén nhdn nhiét déng luvc gdy mwa da
3.3.1. Phén tich sé liéu thdm khéng

Trén ban d6 tham sat cao khéng tai tram
Lang, Ha No&i cho thay: Trong ngay 23/1/2020
(Hinh 5a, b) & tang thap tén tai mét I&p nghich
nhiét kha Ién & d6 cao duwdi 1.500m, cé gid Dong
Nam bé mat vdi lwvgng 4m rat I&n, tuy nhién, ti
khoang 1.500m dén 6.000m I&p khoéng khi rat
khé va dong xiét trén muc 500mb khéng qua
manh (~20m/s), do vay sy bat &n dinh khi quyén
(dwgc phan anh théng qua cic chi nhu CIN,
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CAPE, LFC, KINX, PWAT,...) khong phu hop cho
viéc hinh thanh céc cac 6 may déng déi lvu gay
mua rao va dong (Hinh 5a, b); sang ngay 24/1
(30 Tét), & tang thap (khodng 1.500m) |én dén
dé cao 6.000m déu rat giau 4am va dic biét 13
dong siét manh |1&én déng k& khoang 25-30m/s
(Hinh 4) tao diéu kién cho sy hdi tu trén cao, cic
chi s6 bat 6n dinh khi quyén twong (ng rat 1én
so v&i ngay 23/1 d3 tao tién dé cho ddi lvu phat
trién manh. Ngoai ra, muc bang két (FZL) trong
ngay 23/1 vao khodng 4.500-5.000m, va khéng
khi & muc nay rat khd, tuy nhién, sang ngay 24




thi muc bang két gidm xuéng kha nhanh (vao
khoang 3.500-3.800m) cung véi lwvong am &
murc nay lai vé cung déi dao d3 tao diéu kién cho
bang da hinh thanh va “I&n 1én” nhanh chdng.
Nhu vdy, do sy bat 6n dinh cda khi quyén trong
ngay 24/1 bién d6i manh trong thoi gian ngén
va muc bang két kha thap cung véi I6p khong
khi @ myc nay déi dao 4m d3 tao diéu kién cho
viéc hinh thanh cic con dong kem gié manh va

chi s6 bat 8n dinh khi quy&n gidm nhanh chéng
va khdng con thuan lgi cho d6i luvu phat trién
dé hinh thanh may déng gy mua rao va mua
da (Hinh 5 e, f). Diéu nay cling duoc cing cd
tlr phan tich synép & trén, khéng khi lanh ¢
cwong d6 manh, di chuyén nhanh, tuong tac
v&i 16p khi quyén khu vuc Bic Bo kha dm va
am truwdc d6 d3 tao diéu kién thuan lgi cho viéc
hinh thanh mua rao va déng két hop gay ra dot
mua da trén.

ddc biét la mwa da (Hinh 5 ¢, d). Ngay 25/1, cac
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Hinh 5. Gign dd thién khi tai tram Ldng, Ha Néi cdc ngay 23, 24 va 25 thdng 1 nédm 2020
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3.3.2. Két qud mé phdng ctia mé hinh WRF

Trong muc nay s& phan tich k&t qud mé phéng
treong mua, truong gio cling nhu ty & xdo trén
hoi nudc & modt s thoi diém tai khu vuc Bac
B va mot s6 tram dién hinh nhdm khang dinh
thém cho céc nhan dinh vé nguyén nhan, co ché

23N A

22N -

21N 1

20N A

19N 4

18N

: ; ___ P . S v
1026 103E__ 104E__ 105E__ 106E__ 107E__ 108E

gady mua da néu & trén.

Két qua md phong luvgng mua tich [Ty 24 gio
tlr 13 gi®& ngay 24 dén 13 gio ngay 25/1/2020
(Hinh 6 a) cho thdy mé hinh WRF d3 md phdng
khd tét ¢ dién mua va lvgng mua cho khu viyee
Bac BO (Hinh 6 b).

= @ ** NCHMF **

e
Analysis
13hr - 265/01/2020

a)

b

Hinh 6. Lvong mua tich ldly 24 gior mé phdng (a) va quan trdc (b) tir 13 gior ngdy 24 dén 13 gior
ngay 25/1/2020 (Ngudn: Trung tdm DBKTTVQG)

K&t qua md phéng trudong gié muc 850mb
ngay 23/1 cho thay ring: O khu vuc Bic BO chl
yéu |3 gié Ty Nam (Hinh 7 a, b). Sang ngay 24 khi
khéng khi lanh manh xdm nhap xudng phia Nam,
treong gid muc 850mb d6i sang hwdng Nam va
Dong Nam tao nén vung hoi tu & khu vuc bién
gidi phia Bac nuwéc ta (Hinh 7 ¢, d) d3 tao diéu
kién cho dong thang phat trién rat manh.

M3t cit thang dirng qua mdt s6 tram & Bac
B cla gié thang dirng trong ngay 24/1/2020
cho théy, tai cac thoi diém trua, chiéu va tdi sy
phat trién rat manh mé cla dong thdng & mot
s tram trén khu virc Bic Bo t8c d dong thing
dat 0,6m/s lién tuc tir dd cao 0,5 dén do cao 4km
(Hinh 8). Dong thang rat manh va phat trién trong
mat thoi gian rat ngdn cung véi nén nhiét bé mat
am va am trudc dé da hinh thanh nén nhitng
ddm may dong d6i lwu sau & Bac BO tir trua ngay
24/1. Hinh 9 biéu dién ti I& xdo tron hoi nuéc
dang d4 (Qg) theo kinh dd tai mot s6 thoi diém
trong ngay 24/1/2020 tai Bic Kan (22,15°N), Thai

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 13 - Thang 3/2020

6
—

Nguyén (22,6°N) va Ha Noi (21,09°N) cho thay
thoi diém trua, chiéu téi ngay 24/1 trong cac
dadm may dong déi luu sau chira rat nhiéu nwdc
& dang bang da v&i Qg dat dén 1g/kg (vung dd)
& d6 cao trén 3.000m tai mot s6 khu vye & Bac
BO. Diéu nay rat phu hgp vdi sb liéu tham sat cao
khong vé muyc bang két (Hinh 5).
4. Két luan

K&t qua phan tich ban d6 syndp, s6 liéu tham
khong két hop véi mé phdng mé hinh sé dé
phén gidi cao WRF cho dot mua dé trong hai
ngay 24 va 25 thang 1 nam 2020 trén khu vuc
Bac BO cho thay nguyén nhan, co ché cla dot
mua nhu sau: Do KKL cé cudng d6 manh két
hop véi RGT va rinh thap ton tai & Bic B tao
diéu kién cho dong thang phat trién manh cung
vdi ngudn am doéi dao thuan lgi cho cac dam
may dong phat trién, dac biét muc bing két ha
xuéng thap khoang 3.500-3.800m d3 gay ra dot
mua rao, déng kem theo muwa da nay.
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Hinh 7. Trwdng gid tai muwc 850mb mot sé thoi diém ngay 23/1/2020 va 24/1/2020 khu virc Béc B
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12Z24JAN ot lat 22.15

13Z24JAN ot lat 2215
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Hinh 8. Mt cdt thdng dirng qua mét s6 tram Bdc Kan (22,15°N), Thdi Nguyén (22,6°N ) va Ha Noi

(21,09°N) ctia gié thdng dirng x 100 (m/s) & mét s6 thoi diém trong ngay 24/1/2020
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QGRAUP(x1000) ot 11Z24JAN, lat 22.15
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Hinh 9. Ti 1é xdo trén hoi nudc dang dd (Qg) theo kinh dé tai mét sé thoi diém trong ngay 24/1/2020
tai Bdc Kan (22,15°N), Thdi Nguyén (22,6°N ) va Ha Noi (21,09°N)
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AN INVESTIGATION INTO THE CAUSES OF THE HAILSTORM OVER
THE NOTHERN VIET NAM FROM 24™ TO 25™ JANUARY 2020

Nguyen Van Thang, Truong Ba Kien, Tran Duy Thuc, Vu Van Thang
Viet Nam Institute of Meteorology, Hydrology and Climate change
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Abstract: In this paper, based on the synoptic charts, sounding, data analysis and high-resolution
simulation (3km) by WRF model with FNL data driven to investigate the causes of the hailstorm from 24™ to
25% January 2020 over the Northern Viet Nam. The results show that the penetration of strong and rapid
cold surge into the Nothern Viet Nam associated with westerly trough, pre-existed low trough and upper
convergence as well as lower freezing level that are favored for thunderstorms development. These intense
thunderstorms caused heavy rainfall over the Northern region. In particular, the serveve hailstorms occurced
in 24 afternoon and 25" morning that caused huge damage for this area.

Keywords: Hailstorms, WRF, Nothern Viet Nam.
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DANH GIA KHA NANG DU BAO MUA CUA MO HINH RAMS
CHO KHU VU'C NAM B0

Cong Thanh™, L& Duy Manh®, Vii Van Thang®
@Trwong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha ndi
@\Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu

Ngay nhén bai 2/12/2019; ngdy chuyén phdn bién 3/12/2019; ngay chép nhén dédng 2/2/2020

Tém tat: Trong bai bdo nay, nhém tdc gid thuc hién ddnh gid khé néng dw bdo muwa cia mé hinh RAMS
cho khu vire Nam B6 trong 6 thdng mia mua (thdng 5-11) ctia 3 ndm 2014, 2015 va ndm 2016. Bén canh dé,
thuc hién hiéu chinh BIAS déi vdi két quéd dw bdo mwa clia mé hinh cho mia mua ndm 2016. Két qud ddnh
gid cho thdy, mé hinh RAMS ¢6 khé néing dw bdo tét vé lwong mua & ¢ ba han du bdo 24 gid, 48 gio, 72 gio;
dv bdo khd tét dién muwa & ngudng muwa nhd va mua to, khéng tét déi véi ngudng mua vira. Két qué hiéu
chinh BIAS déi vdi lwong mua trong mia mwa ndm 2016 duoc cdi thién ddng ké, chi s6 ME tét nhét 1d 0,15;
chi s6 RMSE t6t nhét Id 15,63mm. Két qud cda nghién ctvu nay cé thé giup cdc duw bdo vién cé thém théng tin
khi st dung két qué duw bdo mua cho khu vire Nam B6 trong twrong lai bding mé hinh RAMS.

Tir khéa: Dy bdo mura, mé hinh RAMS, ddnh gid, hiéu chinh BIAS.

1. Mé& dau

Cac mo hinh sé tri Dy bdo thoi tiét (NWP)
la xu thé tat yéu trong dy bdo thoi tiét va khi
hdu trong thé ky 21. Cdc mé hinh NWP tao ra
cac dy bdo bang cach giai cac phuong trinh toan
hoc mé ta trang thai khi quyén [8]. Chiing c6 cac
18i dong luc dai dién cho cac dién bién cla khi
quyén va cac so do vat ly gidi quyét qua trinh
thay d6i cha khi quyén quy md dudi ludi. Giai
quyét cac quy md luwdi con doi hdi phai tham sd
hda, chdng han nhu tham s6 héa cac so d6 doi
lwu [9, 14] va céc so d6 vi vat ly [12, 14] c6 anh
hudng I&n dén lvgng mua moé phong va ciing
ddéng mot vai tro quan trong trong viéc xac dinh
cau truc thang dirng ctia nhiét do va do am cla
khi quyén [12].

Viéc sir dung cdc mé hinh NWP trong du bao
lwvong mua da dwoc thiét 1ap & nhiéu trung tdm
dy bdo thoi tiét va khi hdu, mot phan bdi nhu
cau dy bdo lugng mua giup phat trién nhiéu
nganh kinh t&€ nhu néng nghiép, giao théng va
cac hoat déng kinh té khac [6, 7]. Theo ddi va dy
doén lvgng mua chinh xac rat quan trong doi

Lién hé tdc gid: Céng Thanh
Email: congthanh1477 @gmail.com

vdi phan tich bién déi theo khéng gian va thoi
gian [7]. Céng Thanh (2015) [3] d3 thd& nghiém
st dung m6 hinh RAMS, WRF va t6 hgp hai md
hinh dé du bdo muwa cho Quang Ngii, khu vuc
gdbm phan Déng Truwdng Son, tir phia Nam déo
Hai Van dén phia Bac Béo C4. Trong d6, mé hinh
RAMS sir dung so d6 birc xa cda Chen, so d6
ddi luu Kuo, so d6 diéu kién bién xung quanh
cta Klemp va Wilhelmson, so d6 séng dai cla
Mahrer. M6 hinh WRF st dung so d6 déi luu
Kain-Fritsch, so d6 mat dat Noah, so d6 phat xa
séng dai RRTM, so dd vi vat ly Kessler. S6 liéu
duoc st dung trong nghién ctru 13 sé liéu dy
bao toan cau clia NOAA va s6 liéu quan tric cla
cac ngay trong thang 10, 11, 12 nam 2013 tai 3
tram quan trac 1a Quang Ngii, Ba To' va Ly Son.
K&t qua nghién clru cho thay ca ba truong hop
déu cé thé dung dé dy bdo mua Idn v&i ngudng
mua trén 50mm/ngay. Hon nita, c6 thé s&r dung
mo hinh RAMS va t6 hop hai mé hinh dé dy bdo
cho mua han 24 gio va s&t dung mé hinh RAMS
cho mua han 48 gi¢. Cong Thanh va cac cong sy
(2016) [4] d3a nghién ciru kha nang du bdo mua
do b3o han 3 ngay bang mé hinh RAMS trong
19 con b3o d6 bd vao Viét Nam tir ndm 2009
dén 2013. Nhém tac gia da th&r nghiém dung
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phuwong phap ludi 16ng véi 2 so d6 ddi lwu
13 Kuo (K) va Kain-fritsch (KF) dwgc si dung
ludn phién nhau lam luéi 1 va ludi 2. BO s6
lidu duoc sir dung lam diéu kién bién va diéu
kién ban dau cho m6 hinh 1a s6 liéu du bao
GFS cta NCEP. S8 liéu quan trac ca 176 tram
khi twong trén toan quéc duoc st dung dé
dénh gid kha nang dy bdo mua cia mé hinh.
Nghién ctru clia cac tac gia d3 chira rang: Doi
v&i han dy bdo 24 gid cho ngwdng mua vira
(16-50mm) va mua to (50-100mm) thi nén sir
dung phwong dn dung so d6 K cho ca 2 ludi;
déi véi han dy bao 48 gid, du bdo ngudng
mua vira nén s dung phwong én so d6 K cho
lwdi 1 va KF cho ludi 2, dw bdo ngudng mua
to nén s dung so d6 K cho c3 2 ludi; doi vaoi
han 72 gi& thi nén sir dung so d6 K cho ludi
1 va KF cho ludi 2 dé dy bdo cho ca ngudng
mua vira va mua to.

Tuy nhién, ki ndng clia cdc mé hinh NWP
dung dé dy bdo lvgng mua dinh lvgng van con
l[a thach thuc, cac cong trinh nghién ctu dy
bdo mua cho Trung B cla Viét Nam [1-4] déu
that bai trong viéc du bdo mua véi lwgng mua
[&n hon 100mm/ngay. Mac du cé nhitng sai
s6, NWP vin duoc sir dung dé thu hep cac sai
s6 du bao trang thai cta khi quyén bang cach
st dung ludi tinh dd phan gidi cao dé tao ra
cac k&t qua mo ta cic quad trinh hoat déng cla
khi quyén. Ngoai ra, cdc mé hinh NWP thudng
c6 cac sai s6 hé théng [8] c6 thé do chwa md
phdng tét cdc qud trinh hoat déng cla khi
quyén quy md ludi.

Nam Bd c6é dac diém phan héa rd rét thanh
hai mua trong nam la mua muwa va mua kho.
Mua mua kéo dai tir thdng 5 dén thang 11
v@i lwgng mua trung binh thang cao nhét vao
nhirng thang dau mua va cudi mua (thang 5,
6, 10, 11). Tuy nhién hién nay, v&i sy tdc dong
cla bién daéi khi hau toan cau, dién bién thién
tai @ nwdc ta ngay cang phic tap, nhitng
dot mua |&n bat thudng xady ra ngay cang
nhiéu. Do d6, dé tao ra nhitng cong cu gilp
cadc chuyén gia du bdo cé thém ngudn tham
khado, nhém tac giad thywc hién md phdng du
bdo mua tlr md hinh RAMS va danh gid kha
nang dy bao mua theo 3 giai doan muwa & khu
viec Nam BO clia m6é hinh RAMS truéce hiéu
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chinh va sau hiéu chinh sai s& dé dua ra cau
trd 101 du bdo mwa cia md hinh nay.

2. S04 liéu va phuong phap nghién ctru

2.1. Sé liéu nghién ctru

S6 lidu sir dung bao gdm: S6 liéu ban dau
va sO liéu diéu kién bién duoc 1ay tir sé liéu
toan cau cta NOAA, sd liéu cao khdng va s6
liéu mat dat & Viéet Nam thoi diém 00 gid cac
ngay trong thang 6 dén thang 11 cta 3 ndm
2014, 2015 va 2016.

K&t qua tinh todn 13 két qua dy bdo mua tir
mé hinh RAMS cdc ngay trong mta mua & Nam
BoO trong 3 nadm 2014, 2015 va 2016, mdi ngay
chay 1 an vao lGc 00 gio.

S6 liéu mua quan trac clia 24 tram khu vuc
Nam Bd dugc st dung dé danh gid két qua.

2.2. Thiét ké thi nghiém

M hinh RAMS v&i 2 Iwdi 16ng twong tac hai
chiéu: Ludi 1 (luwdi me): D6 phan giai ngang cé
kich thuwdc budce luvdi 18km cho mién du bdo
gdbm 100 diém ludi theo phuong ngang, tao ra
mién ludi tinh ¢c6 kich thwdc 3.175.524km?2. Tam
mién tinh dwoc d3t tai 10,5°N, 106,5°E; ludi 2
(ludi con): B6 phan gidi ngang cé kich thudc
budc ludi 6km cho mién dy bdo gobm 92 diém
lwdi theo phuwong ngang, tao ra mién tinh cé
kich thudc 298.116km?2. TAm mién tinh dwoc dat
tai 10,5°N, 106,5°E (Hinh 1).

Cac so dd vat ly duoc lwa chon nhu sau: So
d6 birc xa séng ngan Chen, séng dai Mahrer, so
d6 ddi lwu Kuo cho ludi 1 va so d6 KF cho ludi 2,
diéu kién bién xung quanh so do cla Klemp va
Wilhelmson.

Trong bai bdo nay trudc hét s& thuc hién
danh gid k&t qud du bdo lvong muwa cho
nam 2014 va 2015, tr do6 rat ra gid tri sai
s trung binh lvong mua. Trén co s& d6 sé&
ti€n hanh hiéu chinh bang phwong phap BIAS
véi két qua du bdo mua clia md hinh trong
nam 2016 déng thoi thyc hién danh gid két
qua du bdao muwa nam 2016 sau hiéu chinh.
Hai phuvong phap danh gid dy bao duoc
stt dung la phuwong phdp dédnh gid thong ké
phan loai (Categorical Statistical Method)
va phuong phap danh gid théng ké lién tuc
(Continuous Statistical Method).




DOMAIN

Hinh 1. Mién tinh

2.3. Phwo'ng phdp hiéu chinh BIAS

Phuong phép hiéu chinh BIAS hiéu chinh két
qua dy bdo cia mé hinh bang cach st dung gia
tri sai s6 trung binh gitra két qua dy bao thé cla
md hinh va sé liéu quan trdc:

TBC(t) = TRAW(t) — (TREF-OREF)

TBC(t): K&t qua dy bao sau hiéu chinh cla
mé hinh tai thoi diém t.

TRAW(t): K&t qua du bdo thd clia mé hinh tai
thoi diém t.

(TREF-OREF): Gia tri sai sG trung binh giita két
qua du bado thd cia mé hinh va s6 liéu quan trac.
2.4. Phwo'ng phdp ddnh gia

Phwong phdp ddnh gid théng ké phén logi
(Bdnh gid dw bdo pha)

Hits (H) = du bao cé + quan trac c6

Misses (M) = du bao khong + quan trac cé

False Alarm (F) = dy bdo cé + quan trac khong

Correct Negetive (CN) = dy bdo khong + quan
trac khéng

a. Chi s6 FBI (Bias score): Danh gid ty so gitra
vung du bdo va vung tham sat.

FBI < 1: Vung dy bdo nhd hon vung thdm sat

FBI > 1: Vung dy bdo I&n hon ving tham sat

FBI = 1: Vung dy bao trung v&i vung tham sat
(gid tri ly twéng)

_H+F
CH+M

b. Xdc sudt phat hién (Probability of
Detection - POD)

POD = H

H+M

c. Ti phan du bdo phat hién sai (False Alarm

Ratio - FAR)

FAR = F
H+F

d. Diém s6 thanh cong (Critical Success Index
- CSI hay Threat Score - TS)

FBI

CSI=TS=————
M+F+H
e. D6 chinh xac (Percentage Correct - PC)
H +CN
PC=——
H+M+F+CN

Ddnh gid cho cdc bién lién tuc (Continuous
Statistical Method)
a. Sai sé trung binh (ME - Mean Error)
1 n
ME=23(F-0)
i=1
b. Sai s6 quan phuwong (RMSE - Root Mean
Square Error)
N 2
avse - (157 )
i=1 N
Trong d6, n la dung lwgng mau, F la gia tri dv
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bao, O, la gia tri quan trac.

3. Két qua va thdo ludn

3.1. Ddnh gid két qua dw bédo lwg'ng mua
Trong phan nay s& thyc hién danh gid két qua

du bdo lugng mua cho ba giai doan: Pau mua

mua (thang 5, 6), gitta mua mua (thang 7, 8, 9),

cudi mua mua (thang 10, 11) trong hai ndm 2014,

2015 cho ba han dy bao 24 gio, 48 gio, 72 gio.

T&r Bdng 1 cho thay, md hinh cho két qua dy
bdo lvgng mua kha tét. Chi sé ME cho thay, nhin
chung mo6 hinh ¢é xu huéng du bao lwong mua
I&n hon so vdi thyc té, riéng trwdng hop dvw
bdo han 48 gio dau mua, han 48 gid va 72 gio
cudi mua cho lvgng mua thap hon thyc té. Dy
bdo lvgng mua tét nhat cho Nam Bé 1a dy bdo
han 48 gid vao dau mua vdi d6 1dn cha sai s6 13
15,77mm (Bang 1).

Bdng 1. Sai s6 trung binh va sai sé quén phuwong (2014-2015)

Thoi diém Han dv béao Sai s6
ME (mm) RMSE (mm)
PAau mua mua Han 24 gi® 6,77 17,99
Han 48 gio -0,50 15,77
Han 72 gio 0,79 16,46
Gilta mUa mua Han 24 gio 8,37 22,95
Han 48 gio 2,40 21,38
Han 72 gio 4,72 22,92
Cudi mua mua Han 24 gi® 1,25 19,65
Han 48 gio -2,76 19,08
Han 72 gio -1,10 19,53

S dung két qua sai sé trung binh tir Bang
1, tién hanh hiéu chinh bang phwong phap BIAS
cho két qua dy bdo ciia mé hinh ndm 2016 duoc
két qua nhu trén Bang 2.

Tir Bang 2 cho thay, sau khi hiéu chinh, md
hinh cho két qua dy bao lwvong mua tét hon. Chi
s6 ME trong tat ca cac truong hop déu duwong cho
thay rang két qua du bdo mua van Ién hon so voi

thuc té. Tuy nhién sai s6 trwdc hiéu chinh va sau
hiéu chinh déu d3 duogc cai thién. Sai s6 RMSE
gidm it nhat & han dy bao 24 gi dau mua mua
(tr 19,35mm con 19,07mm). Sai s6 RMSE giam
nhiéu nhat & han du bdo 72 gio dau mua mua (tir
21,34mm con 18,35mm). Sau hiéu chinh, két qua
dy bdo lwvgng mua han 48 gid vao dau mua mua
cho két qua t6t nhat vdi sai s6 RMSE = 15,63mm.

Bdng 2. Sai s6 trung binh va sai sé quén phuwong trudc hiéu chinh va sau hiéu chinh (2016)

Thoi diém/Han dv bao Sai s6 ME (mm) Sai s6 RMSE (mm)
Trwdc hiéu chinh | Sau hiéu chinh | Trwéc hiéu chinh | Sau hiéu chinh
Han 24 gioy 9,97 4,78 19,35 19,07
Baumuamua | pap4g gio 0,57 0,15 18,34 15,63
Han 72 gioy 1,82 1,49 21,34 18,35
Han 24 gioy 11,09 4,12 22,00 20,67
Giltamua mua | o 48 giey 5,08 3,5 23,28 21,64
Han 72 giov 7,44 3,96 26,10 24,38
Han 24 gioy 6,24 6,09 22,52 20,97
Cubimuamua | Hap, 48 gity 5,33 2,84 22,81 22,31
Han 72 gioy 5,80 4,82 23,13 22,88
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3.2. Bdnh gid két qud dw bdo pha truwdc va sau
hiéu chinh BIAS cho nédm 2016

Nhan thay hiéu chinh md hinh cho két qua
du bdo lwvgng mua tét hon, nhdm tac gia tiép
tuc danh gid két qua du bdo pha cia md hinh
sau hiéu chinh theo 3 thoi diém: Dau mua
mua (Bang 3), gitta mba mua (Bang 4), cudi
mua mua (Bang 5); theo tirng ngudng mua:
Mua nhé (tlr 1 dé€n 15mm/24 gid), mua vira
(tlr 16 dén 50mm/24 gi®), mua to (tir 51 dén
100mm/24 gio).
3.2.1. Bdu mua mua

K&t qua Bang 3 cho thay, vao dau mua mua,
trwdc hiéu chinh, hau hét chi s6 FBI & cac han
du bdo déu I&n hon 1, tic a dién mua du bao
thuwong 16n hon so véi dién mua thuc té. Sau
hiéu chinh, nhin chung chi s6 FBI & céc han dy
bdo déu ting lén, ngoai trir han 24 gio d6i vdi
nguwdng mua vira va mua to. Nhu vay, sau hiéu
chinh, kha nang dy bao dién muwa cia md hinh
kém di.

Vé chi s6 POD, & ca 3 han du bdo déi vdi
nguwdng mua nhé va mua vira chi s6 POD déu
duoc cai thién sau hiéu chinh (chi s6 POD déu

tadng thém 0,1), tuy nhién chi s6 POD lai gidm
manh d6i véi ngudng mua to. Nhu vy, xac suat
phat hién ding hién tuwgng mua to gan nhu
bang khéng nhung lai khd t6t d6i véi ngudng
mua nhd va mua vira.

Vé chi s6 FAR, két qua trudc va sau hiéu chinh
cho thay, & ca 3 han dy bdo mé hinh RAMS cho
du bdo tét nhat & nguwdng mua nhd, chi sé FAR
déu gidm gia tri sau hiéu chinh & ngudng mua
nhd, tuy nhién khéng dang ké. Chi s6 FAR tang
dan theo ngudng mua va bang 1 & ngudng mua
to, chirng té rang md hinh dy bdo tdt nhat &
ngudng mua nhd, con vdi ngudng mua to hau
nhu |a dy bdo khdng.

Két quad vé céc chi sé CSl va PC ciing cho
thdy, ngwdng mua cang ldn thi diém s thanh
cdng cang giam, tuy nhién d6 chinh xac ciia mo
hinh lai tdng & ca ba han du bdo (PC dat 0,95
tr& 1én déi v&i ngwdng mua to). PO chinh xac
cao trong khi diém s thanh céng thap la do
trong chudi s6 liéu nghién ctru, s& ngay xay ra
mua to la it. D8i véi ngwdng mua nay, diém sé
thanh céng CSI & cd ba han dy bdo cling déu rat
thap (CSI=0).

Bdng 3. Cdc chi sé ddnh gid dv bdo pha d6u mta mwa ndm 2016

Muwa nhé Mua vira Mua to
Han dy bdo/chis6 pha | g hiéu | Sauhiéu | Trwéchiéu | Sauhiéu | Trwédc hiéu| Sau hiéu
chinh chinh chinh chinh chinh chinh
FBI 1,09 1,14 3,68 2,69 1,38 0,59
POD 0,36 0,46 0,52 0,65 0,10 0,07
Han 24 gioy FAR 0,67 0,55 0,83 0,80 0,93 0,88
CSl 0,20 0,30 0,15 0,17 0,05 0,05
PC 0,50 0,52 0,54 0,57 0,96 0,97
FBI 1,40 1,53 1,19 1,25 0,41 0,50
POD 0,60 0,70 0,37 0,50 0,00 0,00
Han 48 gy FAR 0,56 0,55 0,77 0,76 1,00 1,00
Csl 0,34 0,40 0,14 0,16 0,00 0,00
PC 0,53 0,60 0,78 0,80 0,97 0,97
FBI 1,31 1,37 1,34 1,43 1,03 1,04
. POD 0,56 0,67 0,30 0,40 0,00 0,00
Han 72810 " t\k 0,57 0,56 0,78 0,76 1,00 1,00
Csl 0,32 0,35 0,14 0,16 0,00 0,00
0,52 0,49 0,76 0,78 0,96 0,95
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3.2.2. Giita mta mua

Bang 4 1a két quad danh gid cic chi s6 pha
thoi diém gitta mba mwa nam 2016. Cho thay,
vao gitta mua mua, sau hiéu chinh, kha nang dy
bdo dién mua cla mé hinh tuwong doi tét doi
véi ngudng mua nhd va mua to (gid tri FBI dao
déng quanh 1 vdi bién d6 dao dong nho). M6
hinh nhin chung cho dy bao dién muwa cao hon
so v&i thuec té. Viéc hiéu chinh mé hinh khéng
dem lai nhiéu hiéu qua trong trudng hop nay,
céc chi s6 FBI duoc cai thién khéng nhiéu, cé
trudng hop con kém di nhuw & du bdo han 24 gi
déi vdi ngwdng mua to.

Vé kha nang phat hién ding hién twong cla
mo hinh, sau hiéu chinh md hinh cho két qua
du bdo kha tét ddi véi ngwdng muwa nhd & ca
ba han du bdo (POD = 0,56 & han 72 gio, POD
= 0,58 & han 48 gio, POD = 0,6 & han 24 gio).
Trong d6, chi s6 POD dugc cai thién nhiéu &
nguwdng mua nho han 24 gio (POD ting 0,32 |én

0,60). Tuy nhién, ngudng mua du bao cang lon,
chi s6 POD cang gidm, tire 1a kha ndng phat hién
dung cédc ngwdng mua vira va mua to cla mod
hinh khéng tét.

Vé kha nang phat hién du bdo sai cia md
hinh, sau hiéu chinh d3 cai thién duoc két qua
du bdo & cac ngudng mua nhd va mua vira (chi
s6 FAR giam). Trong d, md hinh cho két qua tot
nhat déi véi ngudng mua nhd & ca ba han dv
béo (chi s6 FAR dat 0,57 trd xuéng).

Sau hiéu chinh, dé chinh xac ciia mé hinh tang
I&n, thé hién & chi s6 PC sau hiéu chinh duoc
cai thién dang ké d6i vdi cac ngudng mua nho
vira va mua vira. Trong d6, chi s& PC han 24 gi®
& ngudng mua vira tang tir 0,43 lén 0,68. Tuy
nhién, diém s6 thanh cdng CSl sau hiéu chinh chi
dat 0,32 dén 0,36 ddi véi ngudng mua nhd va
giam xuéng khi ngudng mua dy bdo ting Ién,
déng nghia vé&i kha nang du bdo & cic ngudng
mua vira va mua to ctia mé hinh con kém.

Bdng 4. Cdc chi sé ddnh gid dw bdo pha gitta mua mua ndm 2016

Muwa nho Mua vira Mua to
Han du bao/chi s6 pha | Try¢c higu | Sauhiéu | Trwéchiéu | Sauhiéu |Trwéchiéu | Sau hiéu
chinh chinh chinh chinh chinh chinh
FBI 0,71 1,12 4,28 2,55 1,18 0,63
. POD 0,32 0,60 0,66 0,51 0,17 0,08
Han 2410 " \R 0,55 0,50 0,85 0,80 0,86 0,86
csl 0,23 0,36 0,14 0,17 0,08 0,05
PC 0,49 0,57 0,43 0,68 0,95 0,95
FBI 1,16 1,21 1,83 1,87 0,63 0,58
. POD 0,55 0,58 0,31 0,34 0,04 0,04
Han 48 gi0 ™\ q 0,53 0,52 0,83 0,82 0,94 0,94
csl 0,34 0,35 0,12 0,13 0,02 0,02
PC 0,49 0,55 0,68 0,75 0,95 0,95
FBI 1,25 1,30 2,14 2,05 1,19 1,15
B POD 0,51 0,56 0,36 0,34 0,07 0,08
Han 72 gi0 ™ "0\r 0,60 0,57 0,83 0,82 0,94 0,93
csl 0,29 0,32 0,13 0,13 0,03 0,04
PC 0,47 0,54 0,65 0,72 0,94 0,95

3.2.3. Cubi mua mua

Bang 5 13 két qua danh gia cac chi sé pha thoi
diém cudi mua muwa ndm 2016. Cho thay, vao
cudi mua, sau khi hiéu chinh két qua mé hinh,
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céc chi s6 danh gia hau nhu déu dugc cai thién.
M6 hinh vin cho két qua dy bao dién mua tét
hon d6i v&i cdc ngudng mua nhd va mua vira
(cdc chi s6 FBI dao déng quanh gid tri 1 vdi bién




dé nhd).

DG6i vdi khd ndng phat hién dung hién
twong mua, chi s6 POD la kha t6t & han 48
gior va 72 gid déi v&i ngudng mua nhé (POD
dat 0,60 va 0,61). Tuy nhién, khd ndng phat
hién dung hién tugng déu giam di nhiéu &
cdc ngudng mua I&n hon. Dai véi kha nidng
phdat hién dy bdo sai, mé hinh cho két qua
du bdo khé t6t & mua nho (chi sd FAR dat 0,6

trd@ xudng). Tuy nhién, chi s& nay cling giam
nhiéu khi ngudng mua tdng 1&n. Mé hinh cé
dé chinh xac khad cao & nguéng mua nho (PC
dat 0,53 dén 0,60) va dd chinh xdc cia md
hinh tang l1én khi ngudng muwa dy bdo tang.
Nguoc lai, diém sé thanh céng cha mé hinh
lai giam khi ngu&ng mua dy bdo tang. Tic la
muc do trung khép cia md hinh véi quan trac
giam di & cadc ngudng mua lén.

Bdng 5. Cdc chi s6 ddnh gid dw bdo pha thdi diém cubi mua mua 2016

Muwa nhé Mua vira Mua to
Han dy bdo/chi s6 pha | ryec hiéu | Sauhiéu | Trwéchiéu | Sauhiéu | Trwédc hiéu| Sau hiéu

chinh chinh chinh chinh chinh chinh

Han 24 gio FBI 1,02 0,97 2,69 2,51 0,96 0,85
POD 0,41 0,42 0,52 0,51 0,02 0,02

FAR 0,6 0,57 0,81 0,8 0,98 0,98

CSl 0,26 0,27 0,16 0,17 0,01 0,01

PC 0,47 0,53 0,59 0,71 0,94 0,95

Han 48 gio FBI 1,32 1,56 1,54 1,8 0,79 0,85
POD 0,58 0,60 0,29 0,34 0,04 0,04

FAR 0,56 0,60 0,81 0,81 0,95 0,95

CSI 0,33 0,31 0,13 0,14 0,02 0,02

PC 0,49 0,55 0,62 0,75 0,95 0,96

Han 72 gio FBI 1,13 1,10 1,97 2,02 1,15 1,2
POD 0,55 0,61 0,4 0,4 0,11 0,12

FAR 0,56 0,53 0,8 0,8 0,91 0,9

CSlI 0,31 0,32 0,16 0,15 0,05 0,06

PC 0,5 0,56 0,66 0,72 0,94 0,95

4. Két luan

S dung phuong phap BIAS dé hiéu chinh
lvgng mua dy bao tr mé hinh RAMS cho
thay, két qua du bdo lwgng mua trong nam
2016 duoc cai thién dang ké, cac chi s6 ME
sau hiéu chinh déu nhé hon 1, chi s6 RMSE
t6t nhat 13 15,63mm. M6 hinh c6 d6 chinh xac
khd cao & ca ba ngudng dy bdo, cao nhat déi
véi ngudng mua to (chi s6 PC dat 0,95 tré&

|én). D8I v&i ngudng mua nhd, md hinh cé
xac suat phat hién dang hién tuong, kha nang
phét hién du bdo sai va diém sé thanh cong
kha t6t. Mé hinh chuwa dy bdo t6t vé dién
mua d6éi v&i hién tugng muwa vira. Cac chi sé
dénh gia POD, FAR, CSI déu gidm nhiéu khi
tdng ngudng mua, cho thay khad nang phat
hién ding hién twvgng muwa vira va mua to cla
mé hinh chua tot.

Lé&i cdm on: Bai bdo la mét phén két qua nghién ciru cda PEé tai “Nghién ciru xdy dwng hé théng
nghiép vu dw bdo dinh lvong muwa khu viee Nam Bé va cdnh bdo mua I6n han cuwc ngdn cho Thanh phé

H6 Chi Minh”, mé s6 KC.08.14/16-20.
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EVALUATION OF RAINFALL FORECAST IN THE SOUTH OF VIET NAM
IMPLIMENTED BY USING RAMS MODEL

Cong Thanh®, Le Duy Manh®, Vu Van Thang?
WVNU University of Science, Viet Nam National University, Ha Noi
Vet Nam Institute of Meteorology, Hydrology and Climate Change

Received: 2/12/2019; Accepted: 2/2/2020

Abstract: In this study, we assess the quality of rainfall forecast using the RAMS model for the south
of Viet Nam in the six months of the rainy season in three years from 2014 to 2016. Besides, the BIAS
correction method is used for model’s forecast results in 2016. Our results show that the RAMS model is good
at forecasting rainfall quantity and pretty good at forecasting light and heavy rainfall areas. However, the
model does not forecast well for moderate rainfall areas. The results of forecasting rainfall quantity after
BIAS correction are significantly improved. The best ME index after correction is 0.15 and the best RMSE
index is 15.63mm. The results of this study can help the forecaster get more information to predict rainfall
using numerical model for the south of Viet Nam in the future.

Keywords: Rainfall forecast, RAMS model, verification, BIAS correction.

19

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

S6 13 - Thang 3/2020 ||




NG DUNG MO HINH MIKE 21/3 FM COUPLE MO PHONG CHE PO
THUY PONG LU'C VUNG CUA SONG PA NONG

Phuing Btrc Chinh®, Ping Dinh Kha®, Nguyén Tho Sao®?,
Nguyén Tién Giang?, Ding Thj Lan Phuwong®
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu
@Trwong Pai hoc Khoa hoc Tw nhién - Bai hoc Quéc gia Ha Nbi

Ngady nhén bai 2/11/2019; ngdy chuyén phén bién 3/11/2019; ngay chép nhén déng 2/1/2020

Tém tat: Bai bdo trinh bay két qud trng dung mé hinh MIKE 21/3 FM Couple dé mé phdng ché dé thiy
déng lwc ving clra séng Ba Néng. Nghién ciru dd st dung chudi sé liéu cla 2 dot khdo sdt tir ngay 13-
23/11/2015 va tir ngay 18/5-01/6/2016 dé hiéu chinh va kiém dinh mé hinh. Sau khi lwa chon duoc b
théng s6 mé hinh, tién hanh mé phdng ché dé thuy déng luc vdi 3 nhém kich ban khdc nhau dé€ phén tich
nguyén nhdn boi lép, sat I&. Két qud mé phéng cho théy: Ché dé thdy ddng luc viing clra séng Ba Néng bién
déng manh trong mua gié Pbng Bdc, it bién déng trong mua gié Tdy Nam, téc dé dong chdy trong mua gié
Déng Bdc Idn hon trong mua gié Tdy Nam; do dnh hu'éng cia hwdng séng, dong chdy ven b va dong chdy
trong séng, dia hinh khu vire cira séng ludn bj bién déi. O khu vurc phia Bdc cira séng va xung quanh bor ke,
hién twong bdi xdy ra & trong pham vi tir duong bo ra bién khodng 50m, hién twong xdi xdy ra trong pham
vi cdch dwong b khodng tir 50-200m. O khu vire hong séng luén hinh thanh 1 cdn cdt, cén cdt ndy cd kich
thwdc khdc nhau, tiy thuéc vao huwdng séng va dong chdy ven bo. O khu viee phia trong cira séng hinh thanh
nhitng diém bdi x6i cuc b do twong tdc gitta dong chdy ven bo, séng tir bién va dong chdy tir séng ra.

Tir khéa: Cira séng Pa Néng, mé phdéng, thuy déng lwe, MIKE 21/3 FM Couple.

1. Mé& dau

Da Nong 1a clra séng Ban Thach, nam trén
dia phan huyén Béng Hoa, tinh Phu Yén, la noi
ra vao, neo dau cac tau thuyén danh bat ca cla
céc xa Hoa Hiép Bac, Hoa Hiép Nam va Hoa Hiép
Trung. Thoi ky trwdc ndm 2001, clra séng ludn
bi béi I4p, sat 1& va dién bién phurc tap. Tir ndm
2001-2004, Uy ban nhan dan tinh Phu Yén tién
hanh xay k& & bd Bic dai 120m [6], nén trong
nhitng ndm 2005-2009, d6 réng vlung clta séng
it bién dong, clra séng twong déi 6n dinh. Tuy
nhién tlr ndm 2009-2013, clra séng bi boéi 1ap
trd lai, gy kho khan cho tau thuyén danh bat
cd lwu thong, nhat 1a vao mua can [4]. T¥ ndm
2013-2016, Uy ban nhan dan tinh Phu Yén tién
hanh nao vét khai thdng long dan [3], do chua
mo phdng ché do thiy dong lwc ving clra sdng,
nén sau khi nao vét, clra séng dugc md rong,
Lién hé tdc gid: Phing Birc Chinh
Email: ducchinh.imh@gmail.com
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séng va triéu xdm nhap sdu vao trong séng gay
b6i, x6i & khu vye clra séng. Do vay, tac gid d3
st dung m6 hinh MIKE 21/3 FM Couple [6] dé
tinh todn ché dé thdy déng luc vung clra séng
Da Néng, 1am co s& chinh tri long dan, tao diéu
kién cho tau thuyén ra vao duoc thuan loi.

2. Phuwong phap va dit liéu

2.1. Phwong phap

Trong nghién ctru, bd mé hinh MIKE dugc st
dung dé tinh todn, trong d6: Md hinh MIKE-NAM
duoc sir dung dé tinh dong chdy tai cac tiéu luu
vuc lam dau vao cho md hinh thly lyc MIKE 11
va lam bién dau vao cho mé hinh MIKE 21 FM/3
Couple; mé hinh MIKE 21 duoc st dung dé tinh
todn cac bién dau vao cho mé hinh MIKE 11 va md
hinh MIKE 21FM/3 Couple; mo hinh MIKE 21 FM/3
Couple duoc st dung dé tinh todn ché dé thuy
ddng lwc viing clra sdng Da Nong.
2.2. Di¥ liéu diing cho cdc bién cia mé hinh

- S6 lidu khi twong ndm 2015, 2016 tai tram




Tuy Hoa va s6 liéu mua ngay ndm 2015, 2016 tai
tram Hoa Pong va Phu Lac 1am d3u vao mé hinh
MIKE-NAM [1, 2];

- S8 liéu lwu lugng khao séat tai chan cau
Bén CUi tir ngay 17-27/11/2016 va tir ngay 21-
28/11/2015 dé hiéu chinh va kiém dinh m6 hinh
MIKE- NAM [1];

- D liéu ban dd sé dia hinh DEM 15x15 dé
thiét 13p céc tiéu luu vee trong moé hinh MIKE-
NAM [2];

- Dit lieu mat cit ngang long dan luu vuc
sdng Ban Thach gébm 28 mét cat [1, 2];

- S8 liéu myc nuwdc thuc do trong 2 dot

Hinh 1. Vi tri cdc diém do dac kh

2.3. Cdc budc thue hién

- Thiét |ap, hiéu chinh va kiém dinh md
hinh, lwa chon bd théng s& md hinh MIKE-
NAM: K&t qua hiéu chinh va kiém dinh mé

khdo sat tlr ngay 13-20/11/2015 va tlir ngay
21- 28/11/2015 tai chan ciu Da Nong (vij tri
A1, A2) dé hiéu chinh, kiém dinh mé hinh
MIKE 11 [1];

- S& lidu sdng va muc nudc cla tram F1 va
B1 tir ngay 13-28/11/2015 dé hiéu chinh, va cua
tram F2 va B2 tir ngay 18/5-01/6/2016 dé kiém
dinh mé hinh MIKE 21 FM/3 Couple [1]. Vi tri
céc diém do dac khao sat khu vuc clra séng Pa
Nong dugc thé hién & Hinh 1.

- Dit liéu dia hinh ddy & khu vuc clra séng cé
ti 16 1/5.000 va di¥ liéu dia hinh khu vuc Bién
Dong co ti 1é 1/50.000 [1].

Go sdt khu vyc ctra séng Ba Néng

hinh MIKE- NAM cho chi s6 Nash-Sutcliffe dat
0,76 va 0,71. S dung bd thong s6 tim duoc
dé tinh toan dong chay san sinh tir mua cho
cac tiéu lwu vuc, lam bién dau vao cho md
hinh thay lwc MIKE 11.
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Hinh 2. Két qud hiéu chinh mé hinh MIKE-NAM
tai vj tri cdu Bén Ci tir ngay 17-27/11/2016

Hinh 3. Két qud kiém dinh mé hinh MIKE-NAM
tai vj tri cdu Bén Cdi ttr ngay 21-28/11/2015
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- Thiét |ap, hiéu chinh va kiém dinh mé hinh
MIKE 11: Lwa chon bd théng s& mé hinh MIKE
11, tién hanh tinh todn dong chay lam bién dau
vao cho m6 hinh MIKE 21/3 FM Couple.

St dung chudi s6 liéu myc nwdc dot khao sat

Nhip leu

tai vi tri cdu Da Nong tir ngay 13-20/11/2015 va
tir ngay 21-28/11/2015 dé hiéu chinh va kiém
dinh mé hinh MIKE 11. Két qua hiéu chinh va
kiém dinh mé hinh cho chi s6 Nash-Sutcliffe dat
0,94 va 0,92 (Hinh 5, 6).
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Hinh 5. Két qud hiéu chinh mé hinh
tai cdu Pa Néng tir ngay 13-20/11/2015

- Thiét 1ap m6é hinh MIKE 21/3 FM Couple
vung clra sdng Da Nong.

Mién tinh cla khu viec nghién clru cé toa dé:
Diém phia Tay co toa do: 12°58’59”; 106°8'24”;
diém phia Bic c6 toa do: 12°58’88”; 106°9'14”;
diémphiabéngcdtoadd: 12°55'427;106°10°59";
diém phia Nam c6 toa do: 12°56'17”’; 106°12°0".
Khodng cach tir cau Pa Nong tdi vi tri ngoai khoi
cach ctra séng 4km (Hinh 7).

Ludi tinh toan Bién Déng (Mesh BD) 13 ludi
tam gidc co toa d6: Tir vi d6 1° dén 25°, kinh do
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Hinh 6. Két quéd kiém dinh mé hinh
tai cGu Pa Néng tir ngay 21-28/11/2015

99° dén 121°, kich thudc trung binh mébi & luéi
|4 500m. Luwéi tinh toan Bién Pong (Mesh BD)
phuc vu tinh thay triéu trén toan Bién Pong va
séng ngoai khoi truyén vao lam diéu kién bién
cho ludi tinh clra khu vuc nghién ciru (Mesh
). T6ng s6 phan tr dugc dua vao tinh toan 1a
12.423, kich thuéc mdi phan tlir khodng 20-
400m, trong d6 khu vuc lubng tau ra vao clra
Da Néng dugec chi tiét hda véi kich thudce 6 lwdi
tlr 10-30m, khu vire ngoai bién kich thuwdc céc 6
lwdi tlr 50-400m (Hinh 8).
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Hinh 7. Ludi tinh todn 2 chiéu khu vure ctra Do Néng

St dung chudi s8 liéu séng quan trac tir ngay
18/5-01/6/2016 tai tram F2 va B2 dé hiéu chinh
mo hinh. K&t qua hiéu chinh cho thay, tai tram
F2 chi s6 Nash-Sutcliffe dat 97%, tai tram B2 chi
s6 Nash-Sutcliffe dat 96% (Hinh 9, 10).

St dung chudi s6 liéu myc nudc tai tram F1
va dd cao song tai tram B1 tir 13-28/11/2015 dé
ki€ém dinh m6 hinh. D6 tin cdy ciia mé hinh dugc
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Hinh 9. B4 cao song thuc do va tinh todn
tai tram F2
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Hinh 11. Buwong qud trinh muc nwdc thuc do
va tinh todn tai tram F1
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Hinh 8. Lwdi tinh cho khu virc Bién Péng

danh gia theo chi s6 Nash-Sutcliffe. Tai tram F1,
chi s6 Nash-Sutcliffe dat 92%; tai tram B1 chi s6
Nash-Sutcliffe dat 76% (Hinh 11, 12).

K&t qua hiéu chinh va kiém dinh md hinh
tai cac diém khao sat 1a kha t6t, nhu vay c6 thé
sir dung bd théng sé cla md hinh dé tinh toan
ché& dd thuy déng luc cho khu viee clra séng Pa
Nong.
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Hinh 10. Bé cao song thuc do va tinh todn
tai tram B2
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Hinh 12. Bé cao song thuc do va tinh todn
tai tram B1
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3. Két qua

3.1. Két qué mé phéng ché dé thiay déng lwe
cho kich ban hién trang

K&t qua tinh todn, mé phdng ché do thdy
dong luc trong cac thoi ky quan trac (Hinh 13-
15) cho thay:

- Trong thoi gian tlr ngay 13-28/11/2015,
song truyén theo hwdng Pong Bac. Do cao séng
& khu vy clra song dat 1,2-1,5m, & phia trong
clra séng tir 0,4-1,2m (séng danh thang vao khu
vire don bién phong va khu vire cang cd, gay sat
|& nghiém trong & cac khu vye nay). Vao thoi ky
triéu |&n, dong chay chay tir bién vao séng, téc
dd dong chay I&n nhat phia trong clra sdng tai
thoi diém dinh triéu tir 0,2-0,4m/s. Vao thoi ky
triu rat, dong chay tir séng chay ra bién, tc d6
dong chdy dao dong tir 0,2-0,5m/s. Trong thoi

=]
00

Ty Stap 198 04700

Trwdrng séng khu vuee ctra séng Ba Néng

ky nay, bién déng dia hinh ddy khu vuc clra séng
khd manh, hién tuong boi 1ap, sat |& xdy ra dong
thoi. Hién tuong xoi 16 xdy ra & phia b Bic, bo
Nam va phia trong clra séng, d6 sau cla cac hé
x6i khoang tir 10-20cm. O khu vuc dau mii ke
c6 hién tugng dong bun cat van chuyén doc be
hudng Bac Nam vuot qua mii ké vao boi 1ap
clra sdng, chiéu day cla 1&p bdi nay khoang tir
60-70cm.

- Trong thoi gian tr ngay 18/5-01/6/2016,
séng truyén theo huwdng Déng Nam, dd cao séng
& khu viee clra séng tir 0,10-0,12m, d6 cao séng
phia trong clra séng tir 0,06-0,1m. Vao mua nay,
dong chay khu vuc clra séng rat nho, khoang
0,1m/s. Trong thai ky nay, dia hinh day khu vuc
clra sdng Da Nong it bién ddng, tuy nhién khu
vue clra séng va phia ngoai bién dan hinh thanh
cdc con cat co dod cao khoadng tir 5-10cm.

Hn P o

Trwong dong chdy khu viee ctra séng Ba Néng
tai thoi diém dinh triéu

Hinh 13. Két qud mé phdng trudng séng va trudng dong chdy tir ngay 13-28/11/2015

Tirse Sieg 290 ol 672

Truong séng khu vure ctra séng Pa Néng

—
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[
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Truwo'ng dong chdy khu vue ctva séng Ba Néng
tai thoi diém dinh triéu

Hinh 14. Két qué mé phdéng truwdrng séng va trudng dong chdy tir ngay 18/5-01/6/2016
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Hinh 15. Bién déng dia hinh ddy khu vuc

ctra séng Ba Néng tir ngay 13-28/11/2015
3.2. Két qua mé phéng ché dé thiay déng luc
theo cdc kich ban
3.2.1. Cdc yéu t6 tdc ddng dén ché dé thuy déng
lwe khu viyee cda séng Ba Néng

Ché& d6 thay déng luc khu vue clra séng phu
thudc ché d6 dong chay trong séng, ché d6 séng
va triéu:

I o

m W v

Vi

Hinh 16. Bién déng dia hinh ddy khu vire
ctra séng Pa Néng tir ngay 18/5-01/6/2016

Dong chay trong séng c¢é 2 mua nhat dinh,
mua Iti vd mUa can. MUa can bat dau tir thang
| d&€n thang IX, mua I bat dau tir thang X dén
thang XII (Hinh 17);

Séng & khu vue clra séng Da Néng chiu tac
doéng cla ché dé gié & khu vie nay (Hinh 18),
hudng séng chl yéu 1a hudng séng Dong Bac,
Dong, Nam, Tay Nam va Dong Nam (Bang 1).

VII VI IX X XI XU
Thing

Hinh 17. Lwu lwong nude trung binh thdng tai cdu Ba Néng (1982-2016)
Bdng 1. Bdng tén sudt cdc hudng séng trung binh nhiéu ndm tai cira Pa Néng

Hwéng | 1 1] v \) Vi Vil Vill IX X Xl Xl Tong
séng\
Thang
N 0,1 0,3 0,2 0,1 0,88
NE 7,9 6,0 4,7 3,3 1,9 0,3 0,1 0,2 2,8 7,3 7,5 8,2 | 50,20
E 0,6 1,6 3,2 3,5 2,8 0,8 0,4 0,6 1,1 0,7 0,6 0,3]16,10
SE 0,1 0,6 1,3 1,9 1,1 1,0 0,8 0,9 0,1 7,84
S 0,1 1,6 3,5 3,8 3,2 1,8 0,1 14,10
SW 0,3 2,2 3 3,3 1,0 9,80
w 0,3 0,2 0,3 0,2 0,97
NW 0,1 0,1 0,19
Téng 8,5 7,7 8,5 8,2 8,5 8,2 8,5 8,5 8,2 8,5 8,2 8,5 100
TAP CHi KHOA HQC BIEN POI KHI HAU || ™25
$6 13 - Thang 3/2020 || m—m




3.2.2. Lwra chon cdc kich bén mé phdng

Dé xic dinh dugc nguyén nhan gay boi
|ap, sat 1& khu vyc clra séng Pa Nong, trén co
s& phan tich thoi gian va cac yéu té tac dong
dén ché d6 thady déng luc khu vire cha séng Pa
Nong, tac gid d3 luva chon 3 nhém kich ban dé
mo phdng, gbm:

Nhdm kich ban 1: M phéng ché d6 thay

Mua gio BB-TN

Mua gi6 TN-DB

dong luc khu vy clra séng Da Nong theo mua
gid va mua dong chay (Hinh 18);

Nhém kich ban 2: M6 phdng ché dé thiy dong
luc khu vire clra séng Da Nong khi ¢ bdo d6 bo;

Nhém kich ban 3: M6 phong ché  dé  thay
dong lwc khu vye clra sdbng Da Nong theo thoi
gian lién tuc trong nam (nam 2016 la nam dai
dién).

Mua gié BB-TN

i B —a
|T1 I‘rz | T3|T4|T5|‘r6 | T7|T8|T9 |T10|T11|T12|

Miua can

na I

Hinh 18. Phén b6 mua gié chd dao va mua dong chdy theo cdc thdng

3.2.3. Két qué méb phdng ché dé thuy déng luc
theo nhom kich ban 1

Dua vao dac diém dong chay va phan bé mua
gio trong nam (Hinh 17 va Hinh 18), tac gia d3
chia nhém kich ban 1 thanh 3 thai ky tinh toan,
gébm: Thai ky tir thdng | d&n thang IV; thoi ky tir
thang V dén thang IV; thai ky tir thang X dén
thang XIl:

Do duwong bo khu vuce clra sdng Da Nong cé

hwéng Tay Bic - Dong Nam nén séng hudng Nam,
Tay Nam, Tay va Tay Bac khong tac dong dén khu
vuc duong bo, bdi vay trong nhém kich ban 1 chi
xem xét 4 hwdng séng gdbm: Hudng Bac (KB B1,
KB B5, KB B9); Déng Bic (KB B2, KB B6, KB B10);
Péng (KB B3, KB B7, KB B11) va Dng Nam (KB B4,
KB B8, KB B12). K&t qua m6é phong ché do thdy
dong luc khu vuce clra sdbng Pa Nong theo nhdm
kich ban 1 dwoc trinh bay trong Hinh 19, 20, 21.

N N
- - _:,‘p
| = T
- R ] -~ \"ﬁ
e - - -
e KB B2
o
\.‘- \
} -~ ) SO
| — S
g .\
» g
KB B3 KB B4

Hinh 19. Bién déng dia hinh ddy khu virc cira Da Néng theo cdc hudng séng thoi ky tir thdng | dén thdng IV

KB B5

KB B7

KB B8

Hinh 20. Bién déng dia hinh ddy khu vuee ctra Ba Néng theo cdc hudng séng thoi ky tir thdng V dén thdng IX
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Hinh 21. Bién déng dia hinh ddy khu vue ctra Ba Néng
theo cdc huéng séng thoi ky tir thdng X dén thdng Xli

K&t qua phan tich tinh todn cho thay:

- Ché& dd dong chay khu vuc clra sdng Pa
Nong it bi anh hudng cla ché d6 dong chay
trong sdng, van tdc dong chay phia trong clra
sdng & cac thoi ky déu dudi 0,05m/s;

- Khi séng & khu vuc clra séng Da Néng cé
hudng Bac, Pong Bic va hudng Dong thi dong
chay khu vuc ven bién cé hudng tir Bc xudng
Nam, khi séng & khu vy clra séng Da Nong cé
hudng Dong Nam thi dong chdy ven bién cé
hudng tir Nam 1én Bac;

- Khi xuat hién séng hudng Bic, Dong Bac
va Dong Nam dong chay phia Bic va dong chay
phia Nam clra séng hinh thanh céc diém cé van
tdc dong chdy tir 0,15-0,40m/s trong thoi ky tir
thang | dén thang IV, tir 0,20 dén trén 0,55m/s
trong thoi ky tir thang X dén thing XII va dudi
0,15m/s trong thoi ky tir thang V dén thang IX.
Nhw vay, van téc dong chay ven bd trong mua
gié Bong Bic 1&n hon dong chay ven bd trong
mua gié Tay Nam;

- Dia hinh khu vuec clra séng ludn bi bién dai
theo céc huéng song va huéng dong chdy, mirc
do bdi xdi & cac khu vue 1a khac nhau, cu thé:

+ Khu vic phia Bac, phia Nam clra séng va
xung quanh b& ké: Boi x6i dong thoi xay ra, hién
tugng boi xay ra trong pham vi 50m, mdc do

boi 1ap tr 0,16 dén trén 0,55m, hién tugng xoi
xay ra trong pham vi tir 50-200m, murc d6 xoi tir
0,24-0,4m.

Khi xuat hién séng huéng Bac, Dong Bic va
hudng Béng, dong chdy ven bd cd hudng tir
Bac xuéng Nam dem bun cat van chuyén doc
bo tir Bac xudng Nam gay boi 1ap & khu vure ven
b& trong pham vi tir 50m va xung quanh bo ke.
Ngoai ra, séng tlr bién hudng Bic, Dong Bac va
huéng Dong x46i (ddy) bun cat & khu vue cach by
tlr 50 dén 200m vao boi lap.

Khi xuat hién séng hudng Péng Nam, dong
chay ven b& cé huwdng tir Nam |én Bic, do anh
hudng cha bai da gbc va clra sdng va bo ké nén
bun cat bi ngan gilr lai & phia Nam, hodc bi dua
vao trong séng béi vdy dong chay tir Nam lén
Bac khong dem theo bun cat dé boi 1ap. Trong
thoi diém nay, séng hwdng Ddng Nam xoi (day)
bun cat & khu vyec cach bo 50 dén 200m vao boi
|&p phia trong khu vurc gan bo.

+ Khu vure hong song: O gitta hong séng ludn
hinh thanh 1 cén cat, cdn cét nay cd kich thudc
khac nhau va cé d6 day dudi 0,08m, kich thudc
cla cbn cét tuy thudc vao huwéng séng, dong
chdy ven b& va dic biét khi cé bdo dé bo.

+ Khu viee phia trong clra sdng: Béi xdi xay ra
chl yéu trong mua G tir thang X dén thang XII
TAP CHi KHOA HOC BIEN P81 KHi HAU || =7
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nh&t 13 trong mua gi6 Bic, Pong Bic. O day hinh
thanh nhirng diém bdi xdi cuc bd, mirc d6 boi tir
0,08-0,24m, murc d6 x4i tir 0,16-0,24m, nguyén
nhan chinh |3 do twong tac gitta dong chay ven
bd, séng tir bién vao va dong chay tir séng ra.

Trong céc thang mua can (tir thang | dén
thang IX), dia hinh & khu vuc nay cling bién déi
khac nhau theo cac hudng séng khac nhau, song
mic d6 boi, xéi & khu viec nay kha nho (dudi
0,08m).

3.2.4. Két qué mé phdng ché dé thuy déng luc
theo nhém kich bén 2

Khi c6 bdo d6 bd, téc dd gid vung gan tam
b3o rat lon. Pudng di cda bdo cb thé lam gia
tang van tdc dong chay va dé cao séng dé bd vao
khu viee clra séng lam cho ché d6 thdy dong luc
vlng clra sdng bj thay déi.

D& danh gid mirc d6 anh hudng cla céc tran
bdo dén qua trinh boi 14p, sat |1& clra sdng, trong
nhédm kich ban 2, tac gid chon 3 tran b3o dién
hinh d3 tirng xay ra va tac déng vao khu vuc phia
Bac clra song (b3o s& 8 nam 2001), phia Nam
clra séng (bdo s6 10 ndm 2008) va khu vuc clra

song (bdo s& 12 ndm 2017) dé md phong. Két
qua md phdng ché dé thiy dong luc khu vuc
clra song Da Nong theo nhdm kich ban 2 (Hinh
22, 23, 24) cho thay:

- Song & khu vuce clra sdng Da Nong kha ldn,
séng tac déng manh vao khu vic ven bo va 1an
sdu vao phia trong clra sdng.

- Cac trdn b3o nay déu xuét hién trong thang
XI, day la thoi ky mua i trong séng, nén khi co
b3o d6 bo, dong chady do séng bdo twong tac vdi
dong chdy trong séng hinh thanh mot s diém
xody & phia trong clra sdng, tai cac diém nay
thudng cé van téc dong chay 1én hon céc vi tri
khac.

- Bi€én déng dia hinh cé co ché cung véi nhém
kich ban 1, tuy nhién do cwong d6 cla cac tran
b3o khac nhau, vi tri d6 bé cling khidc nhau nén
dd cao séng, t6c d6 dong chay va mirc d6 bodi xdi
khu vuece clra séng sé khac nhau. & khu vue hong
séng va phia trong clra séng tuong tac dong
chay ven bd, séng tir bién vao thang thé dong
chdy trong sbng, cac con cat bi dich chuyén vao
phia trong clra séng.
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Hinh 22. Bién déi ddy theo kich bén bdo dé bd

phia Bdc ctra séng (bdo sé 8 ném 2001)

Hinh 23. Bién déi ddy séng theo kich ban bdo
dé bé clra séng (béo s6 12 ndm 2017)
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Hinh 24. Bién déi ddy theo kich ban béo d6 bé phia Nam cira séng (bdo sé 10 ndm 2008)
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3.2.4. Két qud mé phdng ché dé thuy déng luc
theo nhém kich bén 3

DE mb phong ché dé thay déng luc lién tuc
trong ndm, tac gia chon ndm 2016 1a ndm dién
hinh vi ndm nay cé nhiéu ngudn s6 liéu dap rng
nhu cau tinh toan. Cac diéu kién bién cda mo
hinh gém: Bién séng dugc trich tir md hinh séng
todn cau trong thoi gian tinh todn (ngudén sé liéu
tlr ECMWEF); bién séng duoc tinh toan tr moé
hinh thay lyc 1 chidu tai cdu Da Noéng; dia hinh
thang 11/2015 [1].

Két qud md phéng ché d6 thiy déng luc
lién tuc trong ndm 2016 cho thay: Ché dé thay
dong lyc khu vire clra séng trong nam 2016 bién
d6i manh trong mua gié Dong Bac, it bién d6i
trong mua gid Ty Nam; ché d6 séng, ché do
dong chay va bién déng dia hinh ddy vé co ban
cé cung co ché véi nhém kich ban 1, song két
qua mé phdng duoc chi tiét hda cho tirng thang
trong nam.

T&r két qua mé phong ché dé thay déng lwc

724.302

4.506

cho tirng thang trong nam, tién hanh tinh toan
lvong bun cat van chuyén qua mot s& mat cat
khu vie clra sdng. K&t qua duoc trinh bay trong
Hinh 25, Bang 2.

- Gia tri dwong la bun céat di tir phia Bac
xuéng phia Nam; gid tri am |3 bun cat di tir phia
Nam lén phia Bac.

Két qud tinh todn cho thay: Trong thdi doan
tir thang I-lll va X-XIl bun cét c6 xu thé van
chuyén tir phia Bac xuéng phia Nam; trong thoi
ky tlr thang IV dén thang IX lai cé xu thé nguoc
lai (ttr phia Nam Ién phia Bic). Xét pham vi clra
Da Nong dugc gidi han bdi mit cat MC8, MC9
va cau Da Nong, hién tuong boi tai clra sdng xay
ra trong ca 1 ndm trung binh khoang 517.000m3,
chu yéu trong thang I-1l va XI-XII chiém khoang
91%. Trong d6, ngubn tlr séng ra khoang
6.500m?, lvgng bun cat van chuyén xudng phia
Nam khodng 87.000m?3, trong khi d6 lwong bun
cat lvgng bun cat tir Bic clra Pa Nong di xudng
khoang 598.000m3.

479.134

226.661

Hinh 25. Biéu dién khéi lugng béi xdi tai khu vire clra Da Néng trong cdc giai doan ndm 2016
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Bdng 2. Khéi lwgng bun cdt van chuyén qua cdc mét cat (m?)

Théng Théng Thang Thang Théng Thang Thang Théng Thang Thang Théng Thang Téng
| l 1] \% \ \ Vil VI IX X Xl XH
MC7 420.645 | 284.189 19.968 -1.655 -473 -743 -774 -1.322 -18 10.831 | 122.044 | 346.259 | 1.198.950
[} 128.334 | 205.838 | 43.843 -1.792 -972 -498 -572 -987 -1.280 6.034 | 96.047 | 124.580 598.575
[ [et] 12.261 35.708 6.165 -2.306 -1.120 -482 -510 -1.191 -1.201 2.462 15.827 21.746 87.357
MC10 | 283.729 | 376.569 40.657 -1.218 -684 -572 -586 -814 -414 8.725 | 173.222 | 301.539 | 1.180.154
Séng 648 380 324 260 257 234 191 188 353 1.062 1.431 1.179 6.506
B6i-X6i | 116.721 | 170.510 | 38.003 774 405 218 129 392 273 4.634 | 81.651 | 104.013 517.723

4. Két luan

T cac kich ban mé phéng ché dé thay dong
lwe khu viee clra sdng Pa Nong, cd két luan sau:

Ché dd thay déng lwc vung clra séng Pa
Nong dién bién rat phitc tap, bién dédng manh
trong mua gié Dong BAc, it bién dong hon trong
mua gid Tdy Nam. T6c d6 dong chay trong mua
gi6 Bong Bac I6n hon trong mua gié Tay Nam.
Séng trong mua gié Tay Nam & phia trong clra
séng rat nho;

Ché dd song khu vuc clra séng Da Nong
chiu 3nh huwéng cha ché do gid tai khu viee nay.
Vao mua gié Dong Bic, hwdng séng chl dao 13
hudng Dong Bac va hudng Ddng. Do b& bién
khu vyc clra sbng Da Nong chay theo hudng Tay
Bac - Bong Nam nén vao mua gié Dong Bac, tir
thang X dén thang IV ndm sau, séng 14n sau vao
trong séng gay boi, xoi |& vung clra séng, dac
biét |1a khi c6 bdo d6 bo.

Do &nh hudng clia hudng séng, dong chay
ven b va dong chay trong séng, dia hinh khu
vieec clra séng ludn bi bién d6i, mirc d6 boi
x6i & cac khu vuc 13 khic nhau. & khu vuc
phia Bac clra séng va xung quanh b ke, hién
twong béi xdy ra & trong pham vi tir duong
b ra bién khoang 50m, hién twgng xoi xay
ra trong pham vi cach duong bo khoang tlr
50 dén 200m. O khu vuc hong séng ludn hinh
thanh 1 cbn cét, cdn cat nay cé kich thudc
khac nhau, kich thudc cla cén cét tuy thudc
vao huéng song va dong chdy ven bo, dic biét
cbn cat nay bi day vao phia trong clra sdng khi
c6 b3o dé bd. O phia trong ctra song, hién
twong bodi, x6i xay ra chd yéu trong mua I
tlr thang X dén thang XlI, & khu vue nay hinh
thanh nhitng diém bdi xdi cuc bd do twong
tac gitra dong chady ven bd, sdng tir bién va
dong chay tir séng ra.

L&i cdm on: Tdc gid xin gui I cém on sw hé tro clda Pé tai cdp Nha nwdc “Nghién ciru co sé khoa
hoc dé xdc dinh co ché bdi lap, sat 16 va dé xudt cdc gidi phdp én dinh cdc cira séng Ba Dién va Da Néng
tinh Phu Yén phuc vu phdt trién bén vitng co s& ha téng va kinh té - xd h6i”, Mé s6 BTPL.CN.15/15 va Dé
tai cdp B6 “Nghién curu co' sé khoa hoc va thuc tién dé cdnh bdo va dé xudt gidi phdp kiém sodt ngdp lut
& lwu vire séng Ban Thach”, Md s6 TNMT.2018.05.36. Tdc gia ciing xin cdm on cdc phan bién vé nhitng

gop y dé bai bdo hoan thién hon.

Tai liéu tham khao

Tai liéu tiéng Viét

1. Tailiéu khao sat Dé tai cap Nha nudc: “Nghién ciru co sé khoa hoc dé xdc dinh co ché béi lép, sat I&
va dé xudt cdc gidi phdp én dinh cdc cira séng Da Dién va Ba Nong tinh Phu Yén phuc vu phdt trién
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APPLICATION OF MIKE 21/3 FM COUPLE TO SIMULATE THE HYDRAULIC
OF DA NONG ESTUARY OF PHU YEN PROVINCE

Phung Duc Chinh™, Dang Dinh Kha®, Nguyen Tho Sao®?,
Nguyen Tien Giang®, Dang Thi Lan Phuong®
@Viet Nam Intitute of Meteorology, Hydrology and Climate change
@VNU University of Science

Received: 2/11/2019; Accepted: 2/1/2020

Abstract: The paper presents the results of applying the model MIKE 21/3 FM Couple to simulate the
hydrodynamic regime of Da Nong estuary. The data series of 2 surveys from 13 to 23 November 2015
and from May 18 to June 1, 2016 were used to calibrate and verify the model. After selecting the model
parameters, hydrodynamic mode simulation with 3 different scenario groups to find the causes of
sedimentation and erosion. The simulation results show that: During the northeast monsoon season, the
hydrodynamic regime in the Da Nong estuary area is more changed than during the southwest monsoon.
The flow velocity in the northeast monsoon season is greater than in the southwest monsoon. Velocity and
hight of waves during the southwest monsoon in the estuary are very small; Due to the influence of wave
directions, coastal currents and currents in the river, the topography of the estuary area is always changing.
In the northern part of the river mouth and around the embankment, sediments occur within a distance of
about 50m from the shoreline to the sea, erosion occurs within a distance of 50 to 200m from the shoreline.
In the river mouth area is always formed a sand dune, this sand dunes have different sizes depending on the
wave direction and coastal currents. In the area inside the estuary, there are erosion accretion points due to
the interaction between the coastal currents, the waves from the sea and the flows from the rivers.

Key words: Da Nong estuary, simulations, hydrodynamics, MIKE 21/3 FM Couple.
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TiNH TOAN CAN Bi\yG NUOC HIEN TRANG
VA THEO CAC KICH BAN BIEN OI KHi HAU CHO TINH QUANG NAM

Nguyén Kim Ngoc Anh, Tran Ngoc Anh
Trwong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha Néi

Ngay nhén bai 8/11/2019; ngdy chuyén phdn bién 9/11/2019; ngdy chép nhén ddng 10/1/2020

Tém tat: Bai bdo gidi thiéu két qud tinh todn cén bang nudc cho tinh Qudng Nam. Trudng hop hién trang
(ném 2015 va giai doan 1986-2005), sé liéu dong chdy déu vao khéi phuc bdng mé hinh MIKE NAM dd dwoc
hiéu chinh, kiém nghiém bo théng sé khd tét (tai tram Thanh My gid tri hiéu chinh, kiém dinh dé pht hop R2 lén
lwot I 80,3% va 83,5%, tai tram Néng Son la 86,2% va 86,7%), s6 liéu st¥ dung nuwdc cla cde hé st dung nurde
tinh dya trén Nién gidm théng ké 2015 clia cdc huyén thude tinh Quéng Nam. Qua tinh todn téng nhu cdu st
dung nuwéc cdc hé ndm 2015 Ia 1.100,545 triéu m?. Tir d6 tinh todn cdn bdng nuwdc cho ndm 2015, giai doan
1986-2005 va kich bén phdt trién kinh té - xd héi dén ndm 2025, tédm nhin 2030 du'di tdc déng cua bién déi khi
héu va nudc bién déng, nhén thdy tinh trang thiéu nwdc tép trung vao cdc thdng mua kiét va ngdy cang gia
tdng. Theo két qud tinh todn, trung binh giai doan 1986-2005 lwong nwdc thiéu la 141,237 triéu m?, dudi tdc
ddng cta bién déi khi hdu , lwgng nwdc thiéu theo cdc kich bdn gia téng 6% dén 34%.

Ttr khéa: Quang Nam, MIKE BASIN, cdn béng nudc.

1. Gi@i thiéu vung nghién ctru

Quang Nam 13 tinh thudc vung kinh té trong
diém mién Trung, v&i toa do dia ly: tir 14°57°10”
dén 16°03’50” vi d6 Bac va tir 107°12’40” dén
108°44’20” kinh d6 Béng. Quang Nam c6 03 hé
théng séng chinh la séng Vu Gia, séng Thu Bon
va song Tam Ky. Ngoai cdc sdéng chinh nay, doc
theo b& bién con cé sdng Trwdng Giang, day 1a
sdng tieu thodt Iti & khu vuc vung dong bang,
néi lién séng Thu Bdn va sdng Tam Ky vdi chiéu
dai khodng 70km [1]. Bén canh d6, Quang Nam
con cé nhiéu ho I&n nhu: Phd Ninh, Khe Tan,
Viét An, H8 Hoang, Thai Xuan, Thach Ban, Phu
Ldc, Vinh Trinh, Phwdc Ha, Pong Tién,...

Ty |1& tdng dan s6 binh quan nam 2016 13
10,11%eo. Sy phan b6 dan cu gilra cac vung mién
co su chénh léch I&n: Hon 73% dan cu tap trung
sinh séng & vung déng bang ven bién, mic du
dién tich chi chiém 25% t6ng dién tich dat ty
nhién. Trong nhitng nam gan day kinh té cla
tinh phat trién kha nhanh, nhip d6 tidng trudng
kinh t€ binh quan ndm 2016 dat 119,55% [2].

Lién hé tdc gid: Nguyén Kim Ngoc Anh
Email: ngocanhnk@hus.edu.vn
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Bén canh d6, vao mua khd tinh trang thiéu nudc
san xuat trén dia ban tinh ngay mot gia tang.
Khéng chi vay, bién d6i khi hau (BDKH) tac déng
dén cdn can can bang nwdc tinh Quang Nam.

Chinh vi vy can tinh todn can bang nuéc hé
théng dé cé thé duwa ra cac danh gia, phuong
an, bién phap khai thac tai nguyén nudc hiéu
qua va bén virng. M6 hinh MIKE BASIN lam viéc
trong moi trudng ArcGIS 13 cong cu kha tot dé
ap dung gilp gidi quyét bai todn can bang nuéc
hé théng.
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Hinh 1. Ban dé hanh chinh tinh Qudng Nam [1]




2. Phuwong phap, ky thujt sir dung

Phwong phdp s dung la dung mé hinh todn
dé mé phdng.

Nghién ciru st dung mé hinh MIKE BASIN dé
tinh todn can bang nuwdc cho tinh Quang Nam.

Vién Thuy luc Dan Mach (DHI) xdy dung cac
phan mém dé danh gid va phan tich cic van dé
vé chat lwvong va sé lugng nudc, day 1a céc phan
mém hitu ich trong cong tac l1ap k& hoach phat
trién va quan ly ngudén nuéc theo quan diém
bén vitng. Phan mém MIKE BASIN vdi giao dién
ArcGIS GIS 1a mdt md hinh md phong nguén
nudc lwvu vue song. MIKE BASIN la m6ét mo hinh
tinh todn phan phdi nudc theo khdng gian va thoi
gian. Vé ky thuat, né la mé hinh mang ludi ma
céc sdng va cac nhanh chinh dwoc dic trung bai
mang ludi cda cac nhdnh va cdc nat. Cac nhanh
dac trung cho céc phan dong chdy riéng trong khi

Phén chia ving tinh

!

- 58 liéu mua ngay nhigu ndm: cac
tram
- Béc hoi ngay nhiéu ndm: céc tram

cac nut thé hién chd hop dong, tach dong, hodc
nhitng noi ma md hinh yéu ciu tinh toan [9, 10].

Do tinh hinh s& liéu quan tréc lvu lwgng trong
khu vue nghién ctru rat han ché (2 tram do lwu
lrong: Tram Nong Son, Thanh M), do vay cach
ti€p can phu hop nhat 1a mé phdng va khdi phuc
s8 liéu lvu lwong tir mwa bang mé hinh mua -
dong chay (m6 hinh thiy van) cho céc vung tinh
can bang nudc. Trén thuc t&€ hién nay co rat
nhiéu cdc m6 hinh khac nhau dién toan dong
chay ctra ra lwu vue tir muwa nhw TANK, SSARR,
WETSPA, mé hinh séng dong hoc,... Tuy nhién,
nghién ctru sir dung mé hinh NAM do céu truc
don gian, dé st dung, va d3 cé nhiéu &ng dung
thanh cOng tai Viét Nam, da duoc tich hop nhu
la mét moédun trong bé mo hinh MIKE.

Cac budc tinh toan duwgc mo ta nhu trong
Hinh 2.

- Tai liéu khi hdu: mua, nhiét d§, 45

- Liru lugng ngay nhigu ndm (diing Binkymirc am, s gi& néng, toc d6 gié
hiéu chinh, KB) Nign gidm thongké - l;hc'ﬂ vy tinh todn cla cac loai cay
- k! l trong
| Théng ke, tinh dai 56 =y
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Céng trinh: hd chira, thiy dién

Hinh 2. So' d6 khéi dp dung mé hinh trong tinh todn cén béng nudc

3. Di¥ lieu phuc vu tinh toan can bang nwéc
tinh Quang Nam
3.1. Phén viing tinh cn bdng nwoc

Trén co s& cac quan diém, nguyén tic phan

vung tinh can bang nuéc nhu dic diém tu

nhién, sy phan cat cla dia hinh, phan khu thay

lgi, bdn d6 phan vung thay loi [3], hé théng hé

chtra d3 chia toan tinh thanh 19 vling can bang

nuwdc (Bang 1 va Hinh 3).
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CHU GIAI
Ranh gidi Qudc gia
— Ranh gitsi Tinh

~wf~- Stnghé

[ Viing tinh cén bing
Tram khi tgng
Tram thiy vén

Hinh 3. So d& phén viing tinh cén bdng nudc
Bdng 1. T6ng hop cdc viing tinh cdn béng nuwdc

1T Tén Ki Dién Nguén | TT Tén Ki Dién | Ngudn nuédc
hiéu tich nuwéc hiéu tich chinh
(km?) chinh (km?)
1 Ving song QN1 | 1455,39 | Song 11 | Vung Trudng | QN11 | 153,298 | SOong Trudng
Bung Bung Giang 1 Giang
2 Vung song A QN2 | 923,606 | Song A | 12 | Vung Trwong | QN12 | 120,064 | SOng Trudng
Vuong Vuong Giang 2 Giang
3 Vung séng QN3 | 623,489 | S6ngVu | 13 | Vung Trwong | QN13 | 983,704 | Song Truong
Con Gia Giang 3 Giang
4 | Vungthuong | QN4 | 868,235 | Séng | 14 | Vung thwong | QN14 | 222,13 | H5 Phu Ninh
Vu Gia 2 Thu Bén hé Pha Ninh
5 | Vungthwong | QN5 | 3258,8 Séng | 15 | Vunghahd | QN15 | 144,659 | H6 Phu Ninh
Thu Bén Thu Bén Phu Ninh
6 Vung trung QN6 | 356,251 Séng 16 | Vungsbéng | QN16 | 260,741 | Song Tam Ky
Thu Bén Thu Bén Tam Ky 1
7 | VungtrungVu | QN7 | 355,226 | S6ngVu | 17 | Vungsdng | QN17 | 973,882 | S6ng Tam Ky
Gia Gia Tam Ky 2
8 Vung ha Vu QN8 | 256,75 Séng 18 | Vungsbng | QN18 | 173,187 | Song Tam Ky
Gia Thu Bén 1 Thu Bén Tam Ky 3
9 Vung ha Vu QN9 | 218,981 Séng 19 | Vung thwong | QN19 | 644,2 Séng Vu Gia
Gia Thu Bbn 2 Thu Bén Vu Gia 1l
10 Ving song QN10 | 305,03 | Séngly
Ly Ly Ly
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3.2. Khéi phuc sé liéu dong chdy dén si dung
mo hinh MIKE NAM

Théng qua hiéu chinh, kiém dinh mé hinh
MIKE NAM cho luu vic séng Vu Gia khéng ché
dén tram Thanh My va lwu vuc séng Thu Bdn
khdng ché dén tram Néng Son vdi két qua
déanh gia nhuv Bang 2, nghién ctru d3 tim duwoc
bd théng sé ctia md hinh NAM phlu hop (Bang
3), bd thong s6 nay dugc sir dung dé tinh toan
dong dén cho cac vung tinh can bang nuérc.

D{t liéu phuc vu hiéu chinh va kiém dinh md
hinh:

SO liéu muwa ngay (giai doan 1980-2010) tai
cac tram: Tra My, Tam Ky, Qué Son, Hién, Nong
Son, Thanh My, Ai Nghfa, CAm L&, Cau Lau, Vinh
Dién, Hoi An, H6i Khach, Kham Durc, Giao Thay,
Hiép Dlrc, Tién Phudc.

S8 liéu béc hoi ngay tai cac tram: Tra My (giai
doan 1980-2010), Tam Ky (giai doan 1980-2010).

S8 liéu lvu luong ngay tai cac tram: Nong
Son (giai doan 1980-2010), Thanh My (giai doan
1980-2010).

Két qua hiéu chinh (giai doan 1980-1995),
kiém dinh (giai doan 1996-2010) mé hinh MIKE
NAM cho luu vue séng Vu Gia (tram Thanh My)
va lru vue sdng Thu Bén (tram Néng Son) cho
thdy d6 phu hop kha tét gitra luu luvgng va tdng
lwong dong chay quan trac va tinh toan (Bang 2
va céc Hinh 3-6). K&t qua bo thong s6 mé hinh
(Bang 3) c6 thé sir dung dé khéi phuc s6 liéu lvu
luong.

S& dung bd théng sé thu duoc, tinh todn s6
lidu Iy lwong can bang nwdc cho cac vung. Két
qua khdi phuc s6 liéu dong chay cho cac vung
giai doan 1986-2005 trinh bay trong Hinh 8.

Bdng 2. Bdnh gid két qud

Lwu vuc Tram Do phu hgp R? (%) Sai s téng lwgng WBL (%)
Hiéu chinh Kiém dinh Hiéu chinh Kiém dinh
Séng Vu Gia tinh dén | Thanh My 80,3 83,5 -6,9 -3,2
tram Thanh My
Séng Thu Bén tinh dén | Nong Son 86,2 86,7 9,6 11,3
tram N6ng Son
Bdng 3. B6 théng s6 mé hinh NAM
T Tén Umax Lmax CQOF CK1,2 TOF TIF TG CKBF
Thanh My 17,8 294 0,512 574,2 23,7 0,795 0,058 0,469 1819
2 Nong Son 18,6 291 0,993 234,7 31,5 0,852 0,217 0,122 1134

T Gl SR
108 St B 3

T T T
PO S L LI VR L

Hinh 4. Budng qud trinh thyc do va
mé phéng dong chay tai tram Thanh My
giai dogn 1980-1995

Hinh 5. Budng qud trinh thyc do va
mé phong dong chay tai tram Thanh My
giai dogn 1996-2010
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Hinh 6. Puong qud trinh thuc do va mé phéng
dong chay tai tram Néng Son
giai dogn 1980 -1995

Hinh 7. Buong qud trinh thue do va mé phdng
dong chdy tai tram Néng Son
giai dogn 1996 - 2010
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= Téng lwong déng chay maa G
= Téng lueng dong chay mia kiét

Hinh 8. Téng lwong dong chdy dén cdc ving trung binh giai doan 1986-2005

V&i muc dich danh gid trlr lvogng dong
chdy mat dén cac tiéu luu vuce trong twong lai,
nghién ctru ti€n hanh md phdng dong chay bang
md hinh NAM véi cac diéu kién theo kich ban
bién d6i khi hau tinh d&n ndm 2025, 2030. Tinh
todn sl dung 2 kich ban bién déi khi hau RCP 4.5
(kich ban ndng dd khi nha kinh trung binh thap)
va RCP 8.5 (kich ban ndng d6 khi nha kinh cao)

[4] v&i lvgng mua dén nam 2025 va 2030 thay
déi so vdi giai doan nén nhu trong Bang 4, dir
lieu b&c hoi tam 18y bang giai doan nén. So véi
thoi ki nén, nhiét d6 trung binh ndm giai doan
2016-2035 tang khoang 0,7°C (kich ban RCP4.5),
0,8°C (kich ban RCP8.5), lwgng mua trung binh
nam doan 2016-2035 tang khoang 18,2% (kich
ban RCP4.5), 17,5% (kich ban RCP8.5).

Bdng 4. Kich bén bién déi khi hdu déi véi lwong mua tinh Quédng Nam [4]

STT Tiéu chi 2025 2030
Kich ban Kich ban Kich ban Kich ban
RCP4.5 RCP8.5 RCP4.5 RCP8.5
1 | Lwgng mua mua xuan (%) 0,2 -7,6 5,4 -3,7
2 | Lvong muwa mua he (%) -1,9 24,4 2,9 34,4
3 | Lwgng muwa mua thu (%) 28,9 22,7 30,8 26,0
4 | Lvgng mua mua doéng (%) 5,9 6,1 9,7 11,4
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3.3 Tinh todn nhu céu diing nwérc tai cdc tiéu viing
Cac hé nganh s dung nuwdc chinh trén lwu
vire gdbm cé: Sinh hoat, cdng nghiép va tiéu tha
cong nghiép, thwong mai, du lich va hoat déng
d6 thi, néng nghiép, thady san va nuédc dung bao
vé moi trwong .
Theo cac dinh mrc s&t dung nuwdce [5] va nién

gidm théng ké tinh Quang Nam 2015 [2], nién
gidm cac thanh phé, thi xa, huyén thudc Quang
Nam ndm 2015 [6] tinh nhu cau s& dung nudc
hién trang cla cac hd st dung nudec, riéng nhu
cau tudi st dung céng cu Cropwat tinh toan
[11]. T6ng nhu cau st dung nudc ndm 2015 cua
tinh Quang Nam la 1.100,545 triéu m?.

3% 5%

Sinh hoat
Néng Nghiép
m Thay san
B C6ng nghiép va tiéu thu

cong nghiép

B Thurong mai, du lich,
Hoat déng dé thij

Hinh 9. Co cdu nhu cbu nudc cla cdc hd diung nuwdc chd yéu ném 2015

Trén toan bd lwu vuc, co cdu nhu cau nudc
cla cac hd dung nudc chinh hién nay, nhu cau
nuwédc cho néng nghiép la chd yéu, chiém 81%
téng nhu ciu, nhu ciu nudc cho céng nghiép va
tiéu thu cédng nghiép 1a 8%, nhu ciu nudc cho
sinh hoat 1a 5%, nhu cidu nwdc cho nudi trong
thdy san 13 3%, thuwong mai va du lich va hoat
déng dé thi 3% chiém ti trong nhé nhat (Hinh 9).

Dy bdo nhu cau s dung nudc phuc vu tinh
theo cac kich ban BPKH: Luvgng nuwdc st dung
du bado dua trén “Bdo cdo téng hop Quy hoach
téng thé Phdt trién kinh té - xd hoi tinh Qudang
Nam giai doan dén ndm 2025, tdm nhin 2030”
cGa Uy ban nhan dan tinh Quang Nam (2014),
trong dé dy bdo dan s6 dwa vao nhip do tang
dan s, trong trot tdng dién tich cay trong mot
s6 vung, chan nudi dua vao phan dau téc do
tdng trwdng binh quan, thay san dwa trén
ké hoach mé& réng dién tich nudi tréng, céng
nghiép dwa trén md& rong cac khu/cum cong
nghiép. Nhu ciu s dung nuwdc tang Ién so véi
hién trang, cu thé nhu ciu s dung nuwdc theo
phuwong an quy hoach dén ndm 2025 va kich
ban RCP 4.5 |3 1.289,551 triéu m? (tdng thém
22% so vdi hién trang), nhu cau sir dung nuéc
cac vung theo phuong an quy hoach dén nam
2030 va KB RCP 8.5 |a 1.523,354 triéu m? (tang

thém 30% so vai hién trang).
3.3. Céng trinh hé chira

H6 thdy dién: Trong nghién ciru dua 7 hd
thay dién vao tinh todn, bao gém: A Vuong, Dak
Mi 4, song Tranh 2, s6ng Bung 4, song Bung 4A,
sdng Bung 5, sdng Bung 6; ho thay lgi: Toan tinh
c6 73 hd chira nuwdc [3]. Trong nghién clru nay
do diéu kién thu thap dir liéu, dua 18 hd thay
lgi c6 dung tich hiru ich trén mot triéu mét khoi
vao tinh todn.

4. Két qud

So d6 mé hinh héa tinh todn can bang nuéc
hién trang cho tinh Quang Nam trong mé hinh
MIKE BASIN v&i cac nat can bang, cac ho sl
dung nudc (Hinh 8) gbm: 90 nut sir dung nudc
thudc cac nhu ciu: Sinh hoat (19), céng nghiép
va tiéu thd céng nghiép (19), thuong mai, du
lich va hoat dong d6 thi (19), ndng nghiép (19),
thdy san (19), 7 nat ho thay dién, thdy dién va
18 nat hd thay loi.

Theo Kich ban bién d&i khi hdu va nwdc bién
dang [4] (kich ban RCP4.5 va RCP 8.5) tinh cac
kich ban nwdc dén cac vung.

Theo tinh todn can bang nudc cho tinh
Quang Nam, kha ndng dap &rng nhu cau s dung
nuwdc cla cac vung dugc tdng hop trong Bang 5
va trong céc Hinh 11 dén 16.
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Hinh 10. So d6 thiét Iap tinh todn trong MIKE BASIN cho Qudng Nam

Bdng 5. Kha ndng ddp trng nhu céu st dung nudce tai cdc viing

(“0”: ddp wtng du, “-”:

thiéu nworc)

Pon vi: 10°m?

TT | Vung 2015 Trung binh giai | 2025 RCP | 2025 RCP | 2030 RCP | 2030 RCP
doan 1986-2005 4.5 8.5 4.5 8.5
1 | Vlung song Bung 0,000 -1,408 -13,549 -12,138 -14,253 -7,324
2 | Vungsong AVuong 0,000 0,000 0,000 0,000 0,000 0,000
3 | Vungsong Con 0,009 -2,957 -5,543 -0,160 -5,684 -0,068
4 | Vung thugng Vu Gia 1 0,000 0,000 -4,448 -4,705 -4,559 -4,792
5 | Vung thugng Vu Gia 2 0,000 0,000 -5,774 -6,109 -6,040 -5,421
6 | Vungthugng Thu Bon 0,000 0,000 -28,498 -24,417 -30,906 -27,131
7 | Vung trung Thu Bén 0,000 0,000 0,000 0,000 0,000 0,000
8 | Vung trung Vu Gia 0,000 0,000 0,000 0,000 0,000 0,000
9 |VunghaVuGiaThuBén1 | 0,000 0,000 -2,538 -4,493 -3,161 -5,576
10 | Vung haVu GiaThuB6én2 | 0,000 0,000 0,000 0,000 0,000 0,000
11 | Vungsoéng Ly Ly -3,373 -15,707 -12,509 -4,877 -16,368 -5,882
12 | Vung Trwong Giang 1 0,000 0,000 0,000 0,000 0,000 0,000
13 | Vung Truvong Giang 2 0,000 0,000 0,000 0,000 0,000 0,000
14 | Vung Trwong Giang 3 0,000 0,000 0,000 0,000 0,000 0,000
15 | Vung thwgng hé Phd Ninh | -18,749 -29,415 -47,991 -53,920 -53,930 -59,180
16 | Vung ha hd Phd Ninh -0,655 -4,264 -15,198 -14,485 -19,930 -17,488
17 | Vung séng Tam Ky 1 -28,916 -84,673 -1,629 -1,516 -3,403 -1,483
18 | Vung sdng Tam Ky 2 -4,050 -2,254 -9,144 -9,126 -12,505 -11,799
19 | Vung s6ng Tam Ky 3 -4,074 -0,560 -15,328 -13,604 -19,448 -17,757
Tong -59,827 -141,237 -162,149 | -149,551 | -190,186 | -163,901
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Nhan xét:

Giai doan 1986-2005

Lvong nwdc thiéu tap trung vao céic thing
cudi mua kiét: 6, 7, 8 trong d6 thang 7 lwong
thiéu hut I&n nhat (61,352 triéu m?).

Cac vung thiéu nudc: QN1 (vung sdng Bung),
QN3 (vung séng Co6n), Q15 (vung ha hd Phu
Ninh), QN17 (vung s6ng Tam Ky 2), QN18 (vung
song Tam Ky 3) thiéu lwong nhd, QN10 (vung
song Ly Ly), QN14 (vung thugng hé Phu Ninh),
va QN16 (vung séng Tam Ky 1) thi€u nudc nhiéu
nhat trong cac vung.

Theo kich ban phét trién kinh té - x3 hoi dén
nam 2025, tdm nhin 2030 dudi tic dong cla
BDKH&NBD

Lugng nudc thi€u tap trung vao cac thang:
3,4,5,6, 7, 8 trong do thang 7, thang 8 lugng
thi€u hut I&n nhat.

Cac vung thiéu nudc (Hinh 16): QN1 (vung
séng Bung), QN4 (vung thuong Vu Gia Thu Bén
2), QN8 (vung ha Vu Gia Thu Bén 1), QN16 (vung

CHIGIAL
Ranh g ving

=t

I Fiash gisi x3

Hinh 13. Cdc ving thiéu nwdc dén ndm 2025
kich bén RCP 4.5

song Tam Ky 1), QN17 (vung séng Tam Ky 2),
QN19 (vung thwong Vu Gia 2) thiéu lwgng nho,
trong khi QN5 (vung Thuong Thu Bén), QN15
(vung ha hé Pha Ninh), QN18 (vung séng Tam
Ky 3), va QN14 (vung thugng hé Phu Ninh) thiéu
nuwdc nhiéu nhat trong céc vung.

Céac vlung: Vung séng A Vuong, vung trung
Vu Gia, Thu B6n, vung ha Vu Gia Thu Bon 2,
vung ven bién doc sdng Trwdng Giang cé kha
ndng dap rng 6n dinh cho cac nhu cau s dung
nuwdc trong tat cad céc trudng hop tinh toan.
Cac vung thuwong Vu Gia, Thu Bdn va ha Vu Gia
Thu Bbn 1 hién trang cé kha nang ddp &ng én
dinh cho cac nhu ciu st dung nudec, tuy nhién
theo cac kich ban phat trién kinh té - xa hoi dén
nam 2025, tdm nhin 2030 dudi tic déng cla
bi€n d6i khi hau va nuwdc bién dang thi khéng
con kha nang dép ng dd. Cac vung ngay cang
gia tang lvong nudc thi€u hut gbm: Vung séng
Cén, vung séng Ly Ly, vung thugng hé Pha
Ninh, vung ha hé Pha Ninh, viing séng Tam Ky.
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Hinh 12. Cdc viing thiéu nudc trung binh thoi ky
1986-2005
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Hinh 14. Cdc ving thiéu nudc dén ndm 2025
kich bén RCP 8.5
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Hinh 15. Cdc viing thiéu nuwdc dén nédm 2030
kich bén RCP 4.5

5. K&t luan

TUr két qud tinh todn can bang nudc hién
trang va theo kich ban phat trién kinh té - xa
hoi dén nam 2025, tdm nhin 2030 dudi tac
déng cha BDKH, nhan thady céc thang thiéu
nudc chu yéu roi vao thang 3, 4, 5, 6, 7, 8 (chd
yéu cac thang mua kiét) va ngay cang gia tang.

CHU GIAI Sl
Ranh giti ving o
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Butnggeaming M.
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Hinh 16. Cdc ving thiéu nudc dén ndm 2030
kich bén RCP 8.5

lwgng nudc thiéu gia ting 6% dén 34%. Vi vay,
can cé cac gidi phap céng trinh nhu bé sung,
nang cap cac hd chira hay thiét [ap hé théng
thu gom nwdc mua,..., bén canh d6 la cac gidi
phap phi cong trinh nhuw: Nang cao nhan thic
cla nguwdi dan, trong rivng dau ngudn, thay doi
co cdu mua vu,... Nghién ctru 13 buédc dau giup

cho céc dinh hudng quy hoach tai Quang Nam
trong thoi gian tdi.

Trung binh giai doan 1986-2005 lwgng nudc
thiéu 1a 141,237 triéu m3, BDKH cé thé lam

Lé&i cdm o'n: Nhém tdc giG xin cdm on Dy dn “Khoanh dinh viing cdm, ving han ché, viing phdi ddng ky
khai thdc, st dung nwdc dudi dét trén dia ban tinh Quéng Nam”; cdm on su hé tro vé sé liéu, hé théng tinh
todn hiéu ndng cao cta Trung tém Ddéng luc hoc thiy khi méi trwdong - Pai hoc Khoa hoc Tw nhién, Pai hoc
Quéc gia Ha Ni va Phong Nuwdc - Khi tuong Thiy vén, S& Tai nguyén va Méi truwdng tinh Quéang Nam dé
hoan thanh nghién ctru nay.
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WATER BALANCE CALCULATION IN CURRENT STATUS
AND THE CONTEXT OF CLIMATE CHANGE IN QUANG NAM PROVINCE

Nguyen Kim Ngoc Anh, Tran Ngoc Anh
Ha Noi University of Science, VNU

Received: 8/11/2019; Accepted: 10/1/2020

Abstract: This paper deals for water balance calculation in Quang Nam province. Present (2015 and
1986-2005) in case, discharge input data that restored by MIKE NAM model was calibrated and tested
model parameters quite well, water use of households data were based on Statistical Yearbook Quang Nam
province in 2015. From which, applied the model parameters to the water balance calculations in 2015,
1986-2005 and Socio-economic development scenario until 2025, vision 2030 affected by climate change,
the result show that water shortage focus on dry seasion month and increasing day by day. According to the
calculation results, the average period of 1986-2005 the amount of water shortage was 141,237 million m>;
the impact of climate change, the amount of water shortage increased by 6% to 34%.

Keywords: Quang Nam, MIKE BASIN, water balance.
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ANH HUONG CUA DIEU KIEN KHI HAU VA BIEN D61 KHi HAU
DEN THAM DO, KHAI THAC, CHE BIEN VA SU DUNG QUANG BAUXIT
TREN CAC MO O VIET NAM

Trwong Thi Thanh Thay™, Vii Van Thing®,

Nguyén Hiru Quyén®,Nguyén Trong Hiéu®?, Tran Duy Hién®
@Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu
@Trung tdm Khoa hoc céng nghé Khi twong Thuay vén va Méi trudng
Gy Khoa hoc va Céng nghé, B6 Tai nguyén va Méi truong

Ngay nhén bai 6/2/2020; ngdy chuyén phén bién 7/2/2020; ngdy chép nhdn déng 1/3/2020

Tém tat: Trong bai bdo nay, s6 liéu khi hdu tai 25 tram quan trdc trong giai doan 1981-2018 va s6 liéu
kich ban bién déi khi hdu dworc sir dung cho muc dich nghién ctru. Két qua cho thdy: Bién déi khi hdu dé va
dang dnh huéng dén hoat déng khai thdc khodng sén & Viét Nam. Ddc biét, tdc déng clia ndng, nhiét dé,
lwong mua ld ddng ké & cdc mé phia Nam. Trong giai doan déu thé ky 21, trén cdc khu virc mé bauxit, nhiét
dé va lwong mua déu cé xu thé ting 1én; sé thdng lanh cé xu thé gidm; s6 thdng ndng; s6 thdng mua rét
nhiéu & cdc md phia Bdc va sé thdng muwa ddc biét nhiu & cdc md phia Nam ciing cd xu thé gia tdng gdy énh

hwéng dén khai thdc, ché bién va si¥ dung qudng bauxit.

Tir khéa: Khi hdu, bién déi khi hGu, bauxit.

1. Gi¢i thiéu

Bauxit la mét trong nhitng khodng san cé
tai nguyén rat Ién cha Viét Nam va duoc s
dung dé ché bién thanh nhém kim loai, dwoc
rng dung nhiéu trong moi mat cla doi séng
vé s6 lvong va gid tri [5, 12]. Do dd, bauxit 13
mot trong cac ngudn lyc quan trong trong qua
trinh céng nghiép hda, hién dai hda dat nudc,
can duoc nghién ciru khai thac va st dung hop
ly. Gan day nhét, theo cdng bd cla cuc khao sét
Dia chat My vao thang 1/2020, Viét Nam Ia mét
trong cac nwdc cé tiém nang I&n nhat vé bauxit
trén thé gidi [15].

Bauxit phan bd tir Bac dén Nam, chi yéu &
Tay Nguyén [5, 12]. Theo Quy hoach phéan vung
tham do, khai thac, ch& bién, s dung quing
bauxit giai doan 2007-2015, c6 xét dé€n nam 2025
dugc Thi twdng Chinh pha phé duyét tai Quyét
dinh s6 167/2007/QP-TTg, ngay 01/11/2007
quang bauxit & nwdc ta wdc tinh khoang 5,5 ty
tan, trong d6 khu virc mién Bac khodng 91 triéu

Lién hé tdc gia: Truong Thi Thanh Thay
Email: thuytruong021088@gmail.com
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tan, khu vi'c mién Nam va Tay Nguyén khoadng
5,4 ty tn [7]. Cling theo quy hoach nay, giai
doan 2016-2025 s& dau tu gia tang cdng suat
khai thac bauxit va san xuat alumin dé dap &ng
nhu ciu xuat khau va cung cap nguyén liéu cho
dién phan nhém trong nuwérc.

Nganh cong nghiép bauxit - nhdm dang la
mét trong cac ddng lywc quan trong thic day
phat trién kinh té - xa hdi nwdc ta, dac biét vung
Tay Nguyén [7, 14]. Tuy nhién, viéc khai thac va
st dung can phai hop ly, ddm bao céc van dé vé
méi trudng. Thue té, trong nhirng ndm gan day
cho thay, anh hudng cla diéu kién khi hdu va
bi€n déi khi hdu dén nhiéu nganh ngh@, linh vyc
khac nhau nhu néng nghiép, 1am nghiép, cong
nghiép, tai nguyén nuwdc, du lich,... [2, 3, 9, 13]
trong do6 cd hoat dong thdm do, khai thac, ché
bién va sir dung khoang san néi chung va bauxit
noi riéng [4, 10].

Bién d6i khi hau lam gia tang tan suat va cuong
do clia cac cuc doan khi hau nhu ndng néng, han
han, mua l&n, bdo,... |am anh hudng tiéu cuc dén
viéc thdm do, khai thac, ché bién va st dung bauxit
[8]. Bai bdo trinh bay anh hudng cta khi hdu va




bién d&i khi hau dén tham do, khai thac, ché bién
tai cdc mé quing bauxit & Viét Nam nham lam co
s& cho viéc thuc hién quy hoach phat trién cong
nghiép bauxit cling nhu khai thac s& dung hop ly,
6 hiéu qua ngudn tai nguyén khodng san, bao vé
moi truwdng va tranh dugc nhitng rdi ro trong cac
hoat dong khai khoang.
2. Phwong phap va sd liéu nghién ciru
2.1. Phwong phdp phén cép cdc tri sé khi héu
Su phan cap tri s6 cla cac yéu t6 khi hau chd
yéu dya trén cdc tai liéu nghién ciru vé sinh khi
hau ngudi, vé anh hudng cda diéu kién thoi tiét,
khi hau dén ngudi hoat déng trong linh vire du lich,
diéu dudng cling nhu cac hoat déng san xuét, lao

déng ngoai troi, két hop vdi phuong phap chuyén
gia [2, 3, 6, 11, 13]. Dudi day la két qud phan cap
ddi vdi cac yéu td khi hau d3 duwoc xac dinh 1a cé tac
dong dén hoat déng khai thac bauxit.

a. Phén cép tri sé ndm cua cdc yéu t6 khi hdu

Phan cap tri s6 ndm nham xac dinh do lén
cla cac yéu t8 khi hau duoc lwa chon.

Duya trén cac phan tich & trén va bang phuong
phép chuyén gia, nhdm tic gid phan chia trj s6
cla nhiét d6 trung binh nam (T2m nadm) thanh
11 cap; s6 gi® nang trung binh ndm (S ndm),
lvgng mua trung binh nam (R ndm) thanh 10
cap; nhiét do t6i cao tuyét d6i ndm (TXx nam)
va lwong mua ngay 1én nhat ndm (Rxlday nam)
thanh 6 cdp (Bang 1, 2, 3).

Bdng 1. Phén cdp T2m ndm

T2m nam (°C) Cap
<18 1
18,0-19,0 2
19,1- 20,0 3
20,1-21,0 4
21,0- 22,0 5
22,1-23,0 6
23,1-24,0 7
24,1-25,0 8
25,1-26 9
26-27 10
>27 11
Bdng 2. Phén cép S ndm va R ndm
S nam (gio) R nam (mm)
Khoang gia tri Cap Khoang gia tri Cap
1.500 1 <1.400 1
1.501-1.650 2 1.401- 1.800 2
1.651-1.800 3 1.801- 2.200 3
1.801-1.950 4 2.201-2.600 4
1.951-2.100 5 2.601-3.000 5
2.101- 2.250 6 3.001-3.400 6
2.251-2.400 7 3.401-3.800 7
2.401-2.550 8 3.801-4.200 8
2.550-2.700 9 4.201-4.600 9
>2.700 10 >4.600 10
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Bdng 3. Phén cép TXx ndm va Rx1day ndm

TXx nam (°C) Rx1day nam (mm)
Khoang gia tri Cap Khoang gia tri Cap Y nghia
<38 1 <100 1 Rat nhd
38-39 2 100-200 2 Nhé
39-40 3 200-300 3 Vira phai
40-41 4 300-400 4 Lén
41-42 5 400-500 5 Rat I&n
> 42 6 > 500 6 Ddc biét lon

b. Phén cép tri sé thdng cua cdc yéu t6 khi
hdu

Phan cap tri s6 thang nham xac dinh mirc do
tac dong truc tiép va gidn ti€p dén con ngudi va
cong cu trong hoat déng tham do, khai thac, ché

bi€n bauxit vao cac thoi diém trong ndm cuia cac
yéu t8 khi hau.

Nhém tac gia dé xuat phan chia trj s6 thang
cla cac yéu td khi hau duoc lya chon thanh 6
cap vdi cac y nghia khac nhau (Bang 4).

Bdng 4. Phén cép tri sé thdng cdc déc trueng khi hu

S thang (gio) T2m thang (°C) R thang (mm)

Gia tri Y nghia Gia tri Y nghia Gia tri Y nghia

<50 Rat it <18 Lanh <50 Khé han
50-100 it 18-20 Hoi lanh 50-100 it mua
100-150 Vira phai 20-22 Vira phai 100-200 Vira phai
150-200 Nhiéu 22-24 Dé chiu 200-300 Nhiéu
200-250 R4t nhiéu 24-26 Hoinéng 300-400 R4t nhiéu

> 250 Dic biét nhiéu >26 Néng > 400 P3c biét nhiéu

c. Thuyét minh vé cdc cdp kién nghj va tiéu chuén

e Ning

- C6 bién phap phong chéng ndng trong mua
nang: S ndm > cip 3 (1.650-1.800 gid) va 3-6
thdng c6 S thang > cap 4 (150-200 gid).

- C6 bién phap phong chéng ndng trong mua
nang va cac thang k& can: S ndm > cap 3 va 7-10
thang cé S thang > cép 4.

- C6 bién phap phong chéng nang quanh
ndm: S ndm > cap 3 va 11-12 thang ¢6 S thing
> cép 4.

e Nhiét do

- C6 bién phap phong chéng lanh trong céc
thang mua lanh: T2m nam < cép 2.

- C6 bién phap phong chéng néng trong mua
néng: T2m nam > cap 8 (24-25°C) va 3-6 thang
c6 Ttb > cap 5 (24-26°C).

- C6 bién phap phong chdng néng trong mua
néng va cac thang k& can: T2m ndm > cap 8 (24-
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25°C) va 7-10 thang c6 Ttb > cap 5 (24-26°C).

- Cé bién phap phong chéng ndéng quanh
nam: T2m > cap 8 va 11-12 thdng c6 Ttb > cap 5
(24-26°C).

e Lurgng mua

- C6 bién phap phong chéng mua 1én trong
mua mua: R ndm 2 cdp 3 (1.800-2.200mm) va
3-6 thang cd R thang > cdp 4 (200-300mm).

- C6 bién phap phong chéng mua lén trong
mua mua va cac thang ké can: R nam > cip 3 va
7-10 thang c6 R thang > cap 4.

- C6 bién phap phong chéng mua I&n quanh
nam: R ndm > cdp 3 va 11-12 thang cb R thing
> cap 4.

2.2. S6 liéu

2.2.1. 56 liéu quan trdc

S6 lidu quan trac cac yéu t6 khi twong bao
gdm: S8 gi& nang, nhiét do trung binh, nhiét
do tdi cao, nhiét do tdi thap, lwgng mua tai




25 tram quan trac dai dién cho cac khu vuc
mé bauxit: Ha Giang, Cao Béng, Lang Son,
Konphong - Ka Nak, Dac Néng, Bao Loc, Di

Linh, Quang Ngai, Van Hoa, Binh Phudc duwoc
sir dung (Bang 5). Do dai chudi s8 liéu tlr ndm
1981-2018.

Bdng 5. Danh sdch cdc tram khi twong duoc st dung

Khu mé Tram daidién | Kinhdo | Vido Khu mé Tram dai dién | Kinh do Vido
Ha Giang Ha Giang 105,0 22,8 | Konphong - |DacTo 107,8 14,7
Hoang Su Phi 104,7 22,8 | KaNak Kon Tum 108,0 14,3
Bac Mé 105,4 22,7 Pleiku 108,0 14,0
Bac Quang 104,9 22,5 An Khé 108,7 14,0
Cao Biang | Bdo lLac 105,7 23,0 |DacNéng |DécNéng 107,7 12,0
Trung Khanh 106,5 22,8 Bao Lbc - Lién Khuong 108,4 11,8
Cao Bing 106,3 | 22,7 |Dilinh Bao Loc 107,8 11,5
Nguyén Binh 106,0 22,7 | Quang Ngdi | Quang Ngai 108,8 15,1
Lang Son That Khé 106,5 22,3 Ba To 108,7 14,8
Bac Son 106,3 21,9 Van Hoa Son Hoa 109,0 13,1
Lang Son 106,8 21,8 Tuy Hoa 109,3 13,1
Pinh Lap 107,1 21,5 Binh Phuéc | Ddng Phu 106,9 11,5

Hitu Liing 106,4 21,5

2.2.2. 56 liéu kich bén bién déi khi hdu

S8 lidu dy tinh nhiét d6 va lwong mua trong
twong lai theo cac kich ban RCP4.5 va RCP8.5
duoc 13y tir “Kich ban bién d6i khi hau va nwéc
bién dang cho Viét Nam” do Bd Tai nguyén va
Mdi trudng cdng bd nam 2016 [1].
3. Két qua va thao ludn

3.1 Phén bé cép dé cta cdc yéu té khi héu tai
cdc mé

3.1.1. Néng
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Hinh 1. Phén cép ndng tai cdc mé bauxit
& Viét Nam trong thoi ky 1981-2018

Nhin chung, s& gi&* nang & cadc md phia Nam
cao hon nhiéu so véi cdc mé & khu vic phia
Bac (Hinh 1). Trong khi s& gi® nang chi dat cap
1-2 & cac md phia Bac thi s6 gio ndng dat cap
7-8 & cdc md Konphong - Ka Nak, Van Hoa,
cip 5-7 & mo6 Bao Loc - Di Linh, cdp 7 & mé
Dac Noéng, cap 5-6 & md Quang Ngdi va cap 9
@ mo Binh Phudc.

3.1.2. Nhiét d¢

T Hinh 2 cho th&y, nhiét dd trung binh
nam dat cdp 5-7 & md quang Ha Giang, cap
4-6 & moé Cao Bang, cap 5-7 & mo Lang Son,
cap 6-7 & md Konphong - Ka Nak, cdp 6 & md
Dac Nong, cap 5-6 & md Bao Loc - Di Linh, cap
9-10 & md Quang Ngai, cdp 10 & cdc md Van
Hoa, Binh Phudc. Nhuw vy, nén nhiét & céc
md bauxit phia Nam cao hon so vé&i phia Bac,
dac biét cac md Quang Ngai, Van Hoa va Binh
Phudc.

Nhiét d6 cao nhat tuyét ddi nam (Hinh 2)
dat cdp 3-4 & md Ha Giang, cdp 1-5 & cdc méd
Cao Bang, Lang Son, cap 1-2 & mé Konphong -
Ka Nak, cdp 1 & cdc md Dac Nong, Bdo Loc - Di
Linh, cdp 4-5 & mo6 Quang Ngai, cdp 4-6 & Van
Hoa va dat cdp 4 &@ mo Binh Phudc.
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Hinh 2. Phén cdp T2m (trdi), TXx (phdi) tai mé qudn

3.1.3. Lvgng mua

Lwong mwa nam & cadc mo phia Nam cao hon
so v&i phia Bac (Hinh 3): Lwgng mua dat cap 2-3
& phia Bic va cap 10 & phia Nam mé Ha Giang;
cap 1-2 & cdc mé Cao Bang, Lang Son; cap 2-3 &
cdc md Konphong - Ka Nak va Van Hoa; cdp 4 &
méd Dac Nong; cap 2-5 & md Bao Loc - Di Linh;
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g bauxit trong thoi ky 1981-2018

cap 4-7 & mé Quang Ngai; va cdp 4 & mo Binh
Phudc.

Rx1lday ndm dat cip 6 & cac md Quang Ngai,
Van Hoa, cap 3-5 @ md Ha Giang, cap 2-3 & mo Cao
Bang, cap 3-5 & md Lang Son, cap 2-3 & cac md
Konphong - Ka Nak va B3o Loc - Di Linh, c3p 4 & mé
Déc Nong va cap 3 & mo Binh Phudc (Hinh 3).
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Hinh 3. Phdn cdp R ndm (trdi), Rx1day ndm (phdi) tai cdc mé bauxit thoi ky 1981-2018

3.2. Anh huwéng cua cdc yéu té khi hdu dén
tham do, khai thdc qudng bauxit
3.2.1. Néng

Hinh 4 thé hién két qua phan cap anh hudng
clia nang trén cac khu vuc mé bauxit & Viét Nam.
Nhin chung, anh hudng clia nang trén cac mo phia
Bac dong déu hon so véi cdc mo phia Nam.

O cac md phia Bic, ndng anh hudng & cép it
dén nhiéu trén cac khu mé Ha Giang, Cao Bing
va cap rat it dén nhiéu trén khu mo Lang Son.

46 TAP CHi KHOA HOC BIEN DOI KHi HAU

Phan |&n thoi gian trong ndm (3 dén 6 thang),
nang tdc dong & cap vira phai, rieng khu mo
Lang Son & cap nhiéu.

O cac md phia Nam, néng tac ddong & cép it
dén rat nhiéu trén cac mé ven bién mién Trung,
cip vira phai dén dac biét nhiéu trén khu méd
Bdo Ldc - Di Linh, cp nhiéu dén dac biét nhiéu
trén cac khu md Konphong - Ka Nak, Dac Nong
va Binh Phudc. Trong ndm cé khoang 2 dén 5
thang nang nhiéu, 3 dén 5 thang ndng rat nhiéu
va 1 dén 3 thang nang dic biét nhiéu.
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3.2.2. Nhiét dé

Hinh 4. Phén cép énh hwdng cla ndng tai cdc khu mé bauxit & Viét Nam

thdm do cta con nguwoi vira chiu tic déng cla

V& anh hudng clia nhiét d6 d6i vdi co thé con lanh trong mua déng, vira chju tac déng clia ndng
nguoi tai cac khu mé bauxit & Viét Nam (Hinh 5) trong mua hé. Trong ndm phd6 bién cé khoang 3-5
¢4 thé nhan xét nhu sau: thang lanh, 1-2 thang hoi lanh, 2 thang vira phai

O cac mo khu vuc phia Bac, viéc khai thac va dé chiu, 2-3 thang hoi néng va 2-5 thang néng.
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Hinh 5. Phén cdp mirc dé dnh hwdng cla nhiét dé déi vdi co thé con ngudi

tai cdc khu mé bauxit & Viét Nam

TAP CHi KHOA HOC BIEN DOI KHi HAU || =7

S6 13 - Thang 3/2020 ||



O cic khu md phia Nam, viéc khai théc,
thdm do cla con ngudi chiu tadc déng phd bién
& murc vira phai dén hoi ndng trén cac khu méd
Konphong - Ka Nak (5-8 thang vira phai va dé
chiu, 2-7 thang hoi néng), Pac Noéng (10 thang
dé chiju va vlra phai, 2 thang hoi néng); murc vira
phai va dé chiju trén khu mé Bao Ldc - Di Linh (10-
12 théng); mirc vira phai dén ndng trén céc khu
méd Quang Ngii (3-4 thang vira phai va dé chiu,
2-3 thang hoi ndng, 6 thang ndng), Van Hoa (2-3
thang vira phai va dé chiju, 3 thang néng, 6-7

thang hoi néng); mic hoi ndng va néng trén khu
mé Binh Phudc (3 thang hoi néng, 9 thang ndng).
Nhu vay, trong ndm, tac déng cla ndng xay ra
phan 1&n thoi gian & cac khu mé ven bién mién
Trung, toan bd thoi gian & khu mé Binh Phudc va
khéng xay ra & khu md Bao Léc - Di Linh.
3.2.3. Lvgng mua

Hinh 6 thé hién phan cdp mic dd anh huwéng
cla luvgng mua trén cac khu vwec md bauxit &
Viét Nam.
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Hinh 6. Phén cép mirc dé dnh hudng cua lvgng mua tai cdc khu vire mé Bauxit & Viét Nam

O cac khu md phia Béc, tac dong cla lugng
mua trong ndm phé bién & cip khdé han dén
mua nhiéu; cdp mua rat nhiéu chi xdy ra khoang
1-2 thang & khu mo Ha Giang va 1 thang & mot
vai noi thudc cac khu md Cao Bang, Lang Son;
cadp mua dic biét nhiéu chi xay ra & khu mo Ha
Giang nhung |én téi 3-5 thang & mot vai noi
thuéc khu mé.

O cac khu vuc md phia Nam, lvgng mua tac
dong & cap kho han dén cip dac biét nhiéu,
riéng khu mé Quang Ngai khdng xay ra cap dé
mua nhiéu, khu mo Binh Phude khdong xay ra cap
it muwa. Trén cac tram dai dién, trong ndm phé
bi€n c6 khoang 3-4 thang khod han, 1-4 thang
mua it, 1-6 thdng mua vira phai, 0-3 thang mua
nhiéu, 1-4 thdng mua rat nhiéu va 0-3 thang
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mua déc biét nhiéu. Trong d6, cdc khu md cé
thoi gian khé han nhiéu nhat la Konphong - Ka
Nak, Van Hoa, Binh Phudc (4 thang).

Qua phan tich & trén cé thé thay rang, cac
yéu t8 khi hdu d3 va dang tdc déng dén cac
mo bauxit & Viét Nam. Do d6, can cé céc giai
phap cu thé phu hop trong hoat déng khai thac
san xuat bauxit, ddm bao sirc khde con ngudi,
trang thiét bj, mdy mdc,... Bang 6 thé hién chi
tiét két qua tdng hop cap do cac yéu té khi hau
duoc xem 13 s ¢6 anh huédng bat loi dén hoat
doéng t6 chire khai thac bauxit, day chinh 1a co
s&@ khoa hoc quan trong dé dua ra kién nghi cac
bién phap phong chéng trong hoat déng tham
do, khai thac, ché bién va san xuat bauxit trén
mdi khu maé.
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Bdng 6. Cap dé cdc yéu té khi hdu dnh hudng dén té chirc khai thdc khodng sén bauxit
va cdc bién phdp phong chéng

Khu Tram Nhiét do Lwong mua S6 gio ndng Bién phap phong
viremo T2m | Tx 6 R | Rx | $6 [Snim| s& chéng kién nghi
nam | (Cap) | thang | Nam | (Cap) | thang | (Cap) | thang
(cap) c6 T2m | (Cap) c6R2> c6S>
>cap 5 cip 4 cip 4
Ha Ha Giang 7 4 7 4 3 5 1 4 Phong chéng mua
Giang H. . Phi 5 3 5 4 3 2 4 |!0n trong mua mua;
- va cdc thang ké can &
Bac Mé 6 4 5 2 3 4 X X phia Nam khu mo
Bac Quang 7 4 7 10 5 7 1 3
Cao Bdo Lac 6 5 6 1 2 3 1 3 | biéu kién khi hau
Bang | frungkhanh | 4 1 5 2 3 4 1 o |thuanloi
Cao Bang 5 4 5 2 2 3 2 5
Nguyén Binh 4 1 5 2 2 4 X X
Lang That Khé 5 3 5 2 3 3 1 3 | biéu kién khi hau
Son BAc Son 5 1 5 2 3 4 1 4 |thuanloi
Lang Son 5 2 5 1 3 2 2 6
Dinh Lap 5 3 5 2 5 4 1 6
H{ru Llng 7 5 7 2 3 3 1 6
Kon- PicTo 6 1 3 3 3 5 7 8 | Phong chéng niang
phong Kon Tum 7 2 7 3 2 5 8 g | trong cac thang mua
—Ka nang va cac thang
Nak Pleiku 6 1 2 3 3 6 8 9 k& can; phong chéng
A mua lén trong mua
An Khé 7 2 6 2 3 2 7 10 mua.
Déc Dac Nong 6 1 2 4 4 6 7 8 | Phong chéng nang
Nong trong mua nang va
cdc thang k& can;
phong chéng mua
I&n trong mUa mua
Bao Lién Khuong 1 2 2 3 7 9 | Phong chéng nang
LQC. ~Di Bao Léc 6 1 5 3 7 tr,ong n:]ua ning Ava
Linh cac thang ké «can;
phong chéng mua
Ién trong mua mua
va cac thang ké can &
phia Nam
Quang Quang Ngai 10 4 4 6 4 6 Phong chéng nang
Neai Ba To 9 5 7 6 4 5 trong mua nang va
cac thang ké can;
Van Son Hoa 10 6 2 6 2 7 9 phong chéng néng
Hoa R trong mlua nong va
Tuy Hoa 10 4 10 3 6 4 8 10 cic thang k& can;
phong chéng mua
[&n trong mUa mua
Binh Ddng Phu 10 4 12 4 3 6 9 12 | Phong chéng nang
Phudc va nong quanh nam;
phong chéng mua
I&n trong mUa mua
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3.3. Bién déi khi hdu trén cdc mé qudng bauxit
3.3.1. Nhiét dé

Theo kich ban RCP4.5, nhiét d6 trung binh
nam trong giai doan 2016-2035 duoc dy tinh
gitt nguyén hodc ting 1én 1 cip so vdi thoi ky
co s& trén cac khu mé phia Bic, dat t&i cac cap:
4-7 & mé Cao Bang, 6-7 & md Ha Giang, 5-8 &
mo Lang Son va tang 1én 1 cip trén cac vung mo
phia nam, dat t&i cic cip: 6-8 & md Konphong -
KaNak, 7 & md Dac Néng, 6 & méd Bao Loc - Di
Linh, 10 & mé Quang Ngdi, 10-11 & mé Van Hoa
va 11 & mo Binh Phudce (Hinh 7).

Theo kich ban RCP8.5, nhiét dé trung binh

nam & hau hét cdc khu méd bauxit (trir phia
Pong md Van Hoa) trong giai doan 2016-2035
duoc dy tinh tdng [én 1 c8p so vdi thoi ky co
s&, dat t&i céc cap: 6-8 @ mo Ha Giang, 5-7 & mod
Cao Bang, 6-8 & cac mé Lang Son, Konphong -
KaNak, 7 & mé Dac Nong, 6 & md Bao Loc - Di
Linh, 10 @ mé Quang Ngai, 10-11 & m6 Van Hoa
va cap 11 & md Binh Phudc (Hinh 7).

Vé mirc do tac dong tryc ti€p cla nhiét do
theo tirng thang trong nam tai cadc md bauxit, cac
két qua dy tinh cling cho thay s6 thang lanh gitt
nguyén hodc gidm di, s6 thang ndng gilr nguyén
hodc tang 1én 1 dén 3 thang theo ca hai kich ban.
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Hinh 7. Dy tinh nhiét dé trung binh nam giai dogn 2016-2035

theo kich ban RCP4.5 (trdi) va RCP8.5 (phdi)

3.3.2. Lvgng mua

Theo kich ban RCP4.5, so vai thoi ky co sd,
lvgng mua nam trong giai doan 2016-2035
dugc dy tinh gilt nguyén hodc tang lén 1 cdp &
cac mo phia Bic va gilt nguyén hodc ting lén 1
dén 2 cdp & cdc mo phia Nam. Lugng muwa ndm

phia Nam mo Ha Giang, cdp 1-3 & mo Cao Bang,
cap 2 & md Lang Son, cap 3-4 &@ md Konphong -
KaNak, cdp 5 & md Dac Noéng, cip 2 & phia Bac
mé Bao Léc - Di Linh, cip 6 & phia Nam mé Bao
Loc - Di Linh, cp 6 dé€n 9 & md Quang Ngai, cap
3-4 & mé Van Hoa va cidp 5 & mo Binh Phudc
(Hinh 8).

s& dat cap 2-4 & phia BAc mé Ha Giang, cap 10 &
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Hinh 8. Dy tinh lwgng mwa ndm giai dogn 2016-2035

theo kich ban RCP4.5 (trdi) va RCP8.5 (phdi)
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Theo kich ban RCP8.5, so vdi thoi ky co sé,
lwrong mua nam trong giai doan 2016-2035
duoc du tinh gilt nguyén hodc tang lén 1 cap
& cac md phia Béc va gitt nguyén hodc ting 1én
1 dén 3 cap & cdc md phia Nam. Lwgng mua
nam dwoc dy tinh dat cap 2-4 & phia Bac mé Ha
Giang, cap 10 & phia Nam méd Ha Giang, cap 1-3
& mo Cao Bang, cap 2-3 & mé Lang Son, cap 3-4
& mo Konphong - KaNak, cdp 5 & moé Dac Nong,
cap 2 & phia Bdc md Bao Loc - Di Linh, cdp 6 &
phia nam mo Bdo Léc - Di Linh, cdp 7-10 & mé
Quang Ngai, cp 3-5 & mo6 Van Hoa va cdp 6 &
mé Binh Phudéc (Hinh 8).

Vé murc d6 tac déng tryc ti€p cla lwvong mua
dén thoi gian trong ndm tai cac khu mo bauxit,
cac két qua du tinh cho thay: Trong tuong lai,
gidm di vé s6 thang khd han, giltr nguyén hodc
tang 1én 1 thang so vdi thdi ky co s& vé sb thang
mua rat nhiéu & cac khu mé phia Bic va s6 thang
mua dac biét nhiéu & cac khu mé phia Nam theo
cd hai kich ban.

4. K&t luan
1) Cac yéu té khi hau d3 va dang tdc dong dén

toan bd cdc méd khai thac bauxit tai Viét Nam,
trong d6 dang chi y nhat 1a ndng nhiéu gan nhu
quanh ndm & cdc md phia Nam; muwa nhiéu &
mé Nam Ha Giang thudc phia Bac va cac mé phia
Nam (trir Konphong); néng nhiéu & cdc mé Quang
Ng3i va Binh Phudc; lwvong mua 1 ngay Ion nhat &
cdc mo6 Nam Ha Giang va cac mo duyén hai mién
Trung; nhiét d6 cao nhat tuyét déi & cdc mo phia
Bac, Quang Ngdi va Binh Phudrc.

2) Theo c3 hai kich ban RCP4.5 va RCP8.5,
nhiét d6 va lwgng mua trén cac khu vwc mé
bauxit déu cé xu thé ting |én so védi thai ky co
s& trong giai doan 2016-2035:

- Nhiét d6 trung binh nam & cac khu vuc mé
duoc du tinh gilt nguyén hodc tang lén 1 cap
theo kich badn RCP4.5 va tdng 1én 1 cp & hau hét
cac khu vuc mé theo kich ban RCP8.5.

- Lvgng muwa nam duwoc du tinh gilt nguyén
hodc ting Ién 1 cdp & cadc md phia Bic va giit
nguyén hodc tdng l1én 1 dén 2 cip & cdc mod phia
Nam theo kich ban RCP4.5; gilt nguyén hodc
tdng 1én 1 cap & cdc md phia bac va gilt nguyén
hodc tang 1én 1 dén 3 cap & cdc md phia Nam.

Lé&ri cdm orn: Bai bdo la mét phan két qua cua dé tai “Nghién ciru xdy dung mé hinh khai thdc mét sé
khodng sén chi yéu dédm bédo st dung hiéu qud, bén vi¥ng tai nguyén, bdo vé méi tru'dng va thich tng bién

d6i khi hdu, Mé& s6 BDKH”, Mé s6: BDKH.36/16-20.
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Abstract: In this paper, the climatic data of 25 observation stations in the 1981-2018 period were used to
access the impact of climatic conditions and climate change on the exploration, mining, processing, and use
of bauxite ore in Viet Nam. These impacts have been affecting strongly on the bauxite mining in Viet Nam.
Particularly, the impact of sunshine, temperature, and rainfall show significantly in the southern mines. By
the early 21 century, the temperature and precipitation are likely to increase across all bauxite mines; the
number of warm months is projected to increase meanwhile the number of cold months is projected in vice
versa; the number of high rainfall months in the northern mines and the number of extremely high rainfall
months in the southern mines also tend to increase that taking a toll on the bauxite industry in Viet Nam.

Keywords: Climate, climate change, bauxite.
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NGHIEN CU’'U UNG DUNG ANH VE TINH LANDSAT
TRONG DANH GIA DIEN BIEN TAI NGUYEN VUNG BO'
CA MAU - KIEN GIANG

Lé Brc Dling!, Nguyén Hoang Anh®, Tran Dang Hung®?, Ha Thj Hién®
W\ién Nghién ctru bién va héi ddo
@\Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hdu
B)Vién Vit ly, Vién Khoa hoc Céng nghé Viét Nam

Ngay nhén bai 5/3/2020; ngay chuyén phdn bién 6/3/2020; ngay chép nhan ddng 20/3/2020

Tém tat: Anh vé tinh Landsat dd va dang duoc st dung hiéu qud trong gidm st va dénh gid dién bién tai
nguyén va méi trudong trong dé cé ddnh gid dién bién tai nguyén viing bo. Viéc gidm sdt va ddnh gid nhdm
quy hoach téng thé khai thdc, st dung tai nguyén viing bo va déy ciing 1d nhiém vu rét quan trong dé thuc
hién thanh céng Quyét dinh sé 798/QD-TTg cla Thu twdng Chinh phi ngay 11/5/2016 vé ban hanh ké hoach
thuc hién chién lwoc khai thdc, st dung bén virng tai nguyén va bdo vé méi trurong bién dén ndm 2020, tdm
nhin dén ndm 2030. Bdi bdo tdp trung nghién ctru tng dung énh vé tinh Landsat dé ddénh gid dién bién tai
nguyén viing bo Ca Mau - Kién Giang. Két qué cla nghién ciru I co s& phuc vu quy hoach téng thé khai thdc,
st dung bén virng tai nguyén ving b& Ca Mau - Kién Giang.

Tir khéa: Anh Landsat, rirng ngdp mdn, nuéi trong thay sén, ving bo.

1. Dat van dé

Vung bo Ca Mau - Kién Giang la noi tap trung
phét trién kinh t& - xa hoi cta tinh, déng thoi
day cling la khu vuc cé hé sinh thai da dang. Tuy
nhién hién nay khu virc ndy dang phai déi mat véi
cac van dé nhu: Xoi 1& b bién, suy thodi hé théng
rirng ngap man, xung doét loi ich gilta cdc nganh
trong khai thac, st dung tai nguyén ving bg. Do
d6, can cé nhitng danh gid cu thé vé dién bién tai
nguyén vung bo tai khu vuc nay lam co s& phuc
vu quy hoach téng thé khai thac, s dung bén
virng tai nguyén vung bo Ca Mau - Kién Giang.
Anh vé tinh Landsat 13 mét cong cu hitu hiéu dé
thue hién va danh gia dién bién tai nguyén vung
bd, cu thé 1a viec danh gia dién bién hai dang tai
nguyén chinh tai khu vuc nay: Dién bién rirng
ngap man va dién bién dat nudi trong thay san.

2.1 Dir liéu anh vé tinh Landsat

D{ liéu dé phuc vu trong nghién ctru nay la
anh Landsat duoc tai mién phi tai trang https://
Lién hé tdc gia: Lé Pirc Diing
Email: dung.ld.visi@gmail.com

landsatlook.usgs.gov/. Trang web clia Cuc khao
sat dia chat Hoa Ky cung cdp. Thoi gian thu thap
la cac nam 2012, 2013, 2014, 2015, 2016 va
2019 v3i d6 phan gidi khéng gian 30m x 30m,
dinh dang anh Geo TIFF. Ngoai ra, dit liéu thuc
dia bao gbm 54 diém khao sat do nghién ctru
thwe hién dugce sir dung dé xay dung khoa giai
doén va dénh gia do chinh xac két qua phan loai.
2.2. Dir liéu khdo sdt thue dia

Trén co s& pham vi thuc hién nghién cru va
déi twong nghién cliru tién hanh diéu tra, khao
sat dé thu thap cac tai lidu dé lam co s& cho
viéc xay dyng CSDL tai nguyén vung b& Ca Mau
- Kién Giang va chup anh, dinh vi toa do, mo ta
hién trang khu viec xung quanh dé phan tich va
kiém chirng céc két qua phan tich tir di¥ liéu dnh
vién tham. DI liéu khao sat chi tiét tai Hinh 1.
2.3. Phwong phdp xtr ly anh vé tinh Landsat

Trong nghién cltu nay nhém tac giad sir dung
ngudn dit liéu anh vé tinh Landsat da thoi gian
dé danh giad dién bién tai nguyén vung bo Ca
Mau - Kién Giang, phuwong phap x& ly anh vé
tinh Landsat bao gdbm cdc buwdc nhu Hinh 1.
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Bdng 1: Di¥ liéu énh vé tinh Landsat sit dung trong nghién ctru

S6 hiéu anh B6 cdm Path Row Théi gian Manh
L71EDC1112152050200 B6 cam 125 54 31/5/2012 1
L72PFS1112111070100 ETM+ 126 53 20/4/2012 2
L72EDC1112143050200 126 54 22/5/2012 3

LC81240532013363LGNO1 125 54 29/12/2013 1
LC81250532013322LGNO1 126 53 18/11/2013 2
LC81250542013322LGNO1 126 54 18/11/2013 3
LC81250542014037LGNO1 125 54 06/2/2014 1
LC81260532014028LGNO1 126 53 28/1/2014 2
LC81260542014012LGNO1 126 54 12/1/2014 3
LC81250542015008LGNO1 BO cam OLI 125 54 08/1/2015 1
LC81260532015079LGNO1 va TIRS 126 53 20/3/2015 2
LC81260542015079LGNO1 126 54 20/3/2015 3
LC81250542016059LGN0O2 125 54 28/2/2016 1
LC81260532016050LGNO1 126 53 19/2/2016 2
LC81260542016002LGNO2 126 54 02/1/2016 3
LC81250542219054LGNO1 125 54 31/1/2019 1
LC81260532019050LGNO1 126 53 31/1/2019 2
LC81260542019002LGN0O2 126 54 6/2/2019 3
Thu thap
div !iéu
Dir liéu diéu tra Dir liéu anh
e thuc dia Landsat
widaie J,
8 Tién xtr
—— ly anh
s Phan loai
anh
| Danh gia do
2 chinh xac
Kié’m{,ﬁnh
thuc té
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3. Két qua va thao luin

3.1. Két qua ddnh gig dé chinh xdc va kiém
dinh thuc té

Nghién clru tién hanh danh gid két qua
phan loai mau cho ndm 2016 bang cach lay
54 mau theo phuwong phdp creat random
point cho tirng d&i twong sir dung dat. Cac
diém tham chiéu s dung anh chup thuc dia
dé kiém dinh d6 chinh xac. Sau khi phan loai,
k&t quad phan loai duvoc danh gid bang chi s6
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Hinh 2. Két qud gidi dodn rirng ngdp mdn ndm 2019

Tai khu viyc tinh Ca Mau dién tich rirng ngap
man phan bd tai cdc huyén ven bién gdm: Dam
Doi, Nam C3n, Ngoc Hién, Phu Tan, Tran Van
Thoi va U Minh. Trong dd, dién tich rirng ngap
man I&n nhat phan b6 & huyén U Minh va huyén
Ngoc Hién, khu vuc cé it dién tich rirng ngap
man nhat 1a huyén Phd Tan. Trong giai doan
2012-2019 vé téng thé dién tich rirng ngdp man
tai tinh C& Mau cé xu thé tang tir 69.935,74ha
nam 2012 |én 74.397,85ha nam 2019.

Tuy nhién, cuc bd tai mot sé huyén dién tich
rirng ngap man bi giam di, cu thé tai huyén Dam
Doi dién tich rirng ngdp man giam tlr 5.466,47ha
nadm 2012 xuéng con 2711,07ha ndm 2019 va tai
huyén Phu Tan dién tich rirng ngdp man giam tur
2.518,08ha ndm 2012 xuéng con 1.524,39ha nam
2019. Theo két qua diéu tra thuc dia cda dé tai,

Kappa dwa trén 54 diém khao sat thuc dia.
K&t qua danh gid cho thay do chinh xac toan
cuc dat 83,33%, chi s6 Kappa c6 gid tri 13 0,8.
Nhu vay, két qua phan loai va kiém dinh dam
bado dd chinh xac cho phép.
3.2. Két qua giai dodn rirng ngdp mdn khu vuc
Ca Mau - Kién Giang (2012-2019)

K&t qua sau giai doan rirng ngap min bang
anh vé tinh Landsat tai khu vuc Ca Mau - Kién
Giang trong 5 nam (2012-2019):

f DIEN BIEN RITNG NGAP MAK TIF NAM 2012 - 2019
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Hinh 3. Bién déng rirng ngép mdn 2012-2019

viéc chuyén d6i muc dich dat canh tac cling nhw
pha rirng dé nuoi thiy san da dién ra trong nhiéu
ndm qua tai huyén Dam Doi va huyén Phu Tan.

K&t qua phan tich dnh vé tinh t&r ndm 2012
dén nam 2019 cling cho phép danh gid mot
céch cu thé vé bién dong dién tich rirng ngap
man trong giai doan nay gdm dién tich rirng gitr
nguyén, dién tich rirng mat di va dién tich rirng
tang thém. Vé téng thé tir ndm 2012 dén 2019
dién tich rirng ngdp man tang thém khoang
25% so vdi dién tich rirng mat di twong (ng la
22.487,96ha tang thém con 18.025,86ha mat
di. Huyén cé dién tich rirng ngdp man bi mat di
nhiéu nhat 1a huyén U Minh v&i 6.319,59ha bi
mat di va day cling 1a huyén cé dién tich rirng
tang thém nhiéu nhat vdi 9.944,11ha tang thém
trong giai doan 2012-2019.
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Tai khu vire bo bién tinh Kién Giang rirtng ngap
man tap trung chd yéu & cic huyén An Minh,
An Bién, thanh phd Rach Gig, huyén Hon D4t va
huyén Kién Luong. Trong giai doan 2012-2019
téng dién tich rirng ngdp man trén toan tinh
Kién Giang tdng khoang 56% so vdi nam 2012,
twong &rng nam 2012 dién tich rirng trén toan
tinh chi 3.232,34ha dén nam 2019 d3 tang lén
5.037,55ha. Khu vue cé dién tich rirng ngap man
I&n nhat 13 tai huyén An Minh véi 2.166,81ha
nam 2019 va khu viec cé dién tich rirng it nhat 13

huyén Kién Luong vdi 36,94ha nam 2019. Mac
du, vé téng thé dién tich rirng ngdp man ting,
tuy nhién, huyén Kién Luong dién tich rirng ngap
man bi gidm di t&r 49,85ha ndm 2012 xudéng con
36,94ha nam 2019.

Bién déng rirng ngdp man tai cdc huyén ven bién
tinh Kién Giang tir 2012-2019 cho thay t6ng dién
tich rirng gilt nguyén trén toan tinh 1a 2.920,47ha,
mat di 311,88ha va tang thém 2.117,9ha. Bién
déng rirng ngdp man tai cac huyén ven bién tinh
Kién Giang duoc thé hién trén Hinh 3.

Bdng 2. Dién bién rirng ngdp mdn khu vire Cd Mau (ha)

Nam 2012 2013 2014 2015 2016 2019
Tén huyén
Huyén Dam Doi 5.466,47 5.450,7 4.510 3.725 3.058 2.711,07
Huyén Nam Can 7.072,08 7.102 7.235 7.295 7.320 7.357,54
Huyén Ngoc Hién 15.327,03 15.216 15.495 16.250 17.019| 17.309,53
Huyén Phu Tan 2.518,80 2.530 2.327 2.109 1.854 1.524,39
Huyén Tran Van Thoi 7.011,06 7.512 8.003 8.566 9.210 9.330,50
Huyén U Minh 32.540,30 33.670 33.765 34.502 35.788 | 36.164,82
Téng 69.935,74 71.481 71.335 72.447 74.249 | 74.397,85
Bdng 3. Dién bién rirng ngdp mén khu vue Kién Giang (ha)
Nam 2012 2013 2014 2015 2016 2019
Tén huyén
Huyén An Minh 1.760,13 1.735 1.853 1.937 2.106 2.166,81
Huyén An Bién 708,02 835 917 1.037 1.125 1.290,35
Thanh phé Rach Gia 26,83 37,53 68,16 75,25 98,71 126,04
Huyén Hon P4t 687,51 688,73 758,18 913,12 1.207,54 1.417,41
Huyén Kién Luong 49,85 50,12 45,28 37,4 37,17 36,94
Tong 3.232,34 3.346,38 3.641,62 3.999,77 4.574,42 5.037,55

3.3. Két qua gidi dodn ddt nudi tréng thay san
khu vwe Ca Mau - Kién Giang (2012-2019)
Bang 4 thé hién dién tich nudi trong thay
san tai cac huyén ven bién tinh Ca Mau tir nam
2012 dén ndm 2019. Vé téng thé tai khu vyc Ca
Mau dién tich nudi trong thay san cé xu thé tang
twr 203.493,8hanam 2012 1én 234.087,8ha nam
2019, twong duong 15% so v&i nam 2012. Khu
vire cé dién tich nudi tréng thay san 1&n nhat
13 huyén Dam Doi vdi dién tich |a 72.849,21ha,
tiép theo 1a huyén Ngoc Hién cé dién tich nudi
trong thiy sdn 13 42.999,01ha ndm 2019.
Trén co s& dir liéu phan tich vé dién tich
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nudi trong thay san tién hanh danh gia dé xac
dinh cac khu vuc cé dién tich nudi tréng thay
san khéng ddi, dién tich nudi trong thay san
mat di va dién tich nudi thdy sdn tdng thém.
Tl ndm 2012 dén 2019 téng dién tich nudi
trong thay san tdng thém 47.469,54ha, trong
khi d6 dién tich mat di l1a 16.875,49ha. Dién
tich nudi trong thdy san mat di nhiéu nhat tai
huyén Ngoc Hién vé&i 4.168,21ha va huyén U
Minh 13 huyén cé dién tich nudi trong thuay
san tdng |én nhiéu nhat véi 12.213,62ha. Bién
dong dién tich nudi trong thdy sadn duwgc thé
hién chi tiét tai Hinh 5.




Bdng 4. Dién bién nuéi tréng thdy sén khu vurc Ca Mau (ha)

Nam 2012 2013 2014 2015 2016 2019
Tén huyén
Huyén Dam Doi 66.750,12 67.550 68.753,2 70.105,4 71.553,6 | 72.849,21
Huyén Ngoc Hién 36.667,31 37.235,3 38.217,5 39.068,2 41.788,1| 42.999,01
Huyén Nam Can 29.722,67 32.753,2 33.861,5 34.192,4 34.244,7 | 35.901,05
Huyén Phu Tan 36.101,67 37.088,1 37.753,3 38.261,6 39.433,4| 39.991,55
Huyén Tran Van Thoi 18.529,37 18.233,3 18.190 17.856,3 17.874,4| 18.175,15
Huyén U Minh 15.722,64 16.833,5 18.557,4 19.786,5 21.871,2 | 24.171,85
Téng 203.493,8 209.693 215.333 219.270 226.765 | 234.087,8
Bdng 5. Dién bién nuéi tréng thdy sdn khu vure Kién Giang (ha)
Nam 2012 2013 2014 2015 2016 2019
Tén huyén

Huyén An Minh 19.988,57 24.107,5 32.356,3 37.278,8 43.755,6 | 47.535,02
Huyén An Bién 8.179,47 9.715,3 11.766,4 14.012,1 15.285,7 15.740,58
Huyén Chau Thanh 495,12 590 655 743 826 866,48
Thanh phé Rach Gid 355,84 350 365 345 320 323,64
Huyén Hon P4t 2.461,67 2.746,2 3.102,2 3.580 3.756 3.789,61
Huyén Kién Luong 9.214,05 9.827,4 10.527,7 11.233,5 11.785,5 11.930,02
Thixa Ha Tién 2.876,58 2.954 3.570 4125 4.773 4.957,65
Téng 43.571,3 50.290,4 62.342,6 71.317,4 80.501,8 85.143
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Hinh 4. Két qud giGi dodn ddt nubi tréng
thidy sén ndm 2019

Hinh 5. Dién bién ddt nudi trong thiy sén
2012-2019
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Két qua phan tich anh qua cac ndm tir 2012
dén 2019 vé dién tich nudi tréng thay san chi
tiét tai tirng huyén cla tinh Kién Giang cho thay
trong giai doan nay khu vuc tinh Kién Giang c6
sy bung nd vé dién tich nudi thly san vdi dién
tich tang tir 43.571,3ha nam 2012 |én 85.143ha
nam 2019. Huyén An Minh la khu vuc cé dién
tich nudi thiy sdn I&n nhat trén toan vung b&
bién tinh Kién Giang véi dién tich ndm 2019 la
47.535,02ha va huyén An Bién vd&i dién tich la
15.740,58ha.

Bién dong dién tich nudi trong thdy san ven
bién tinh Kién Giang tir 2012-2019 cho thay
toan bd cac huyén ven bién tinh Kién Giang déu
c6 bién dong vé dién tich nudi tréng thay san,
vé téng thé trong giai doan nay cé 5.900,18ha
dién tich nudi tréng thdy san bi mat di va dién
tich nudi trong thdy san bj mat di nhiéu nhat
tai huyén Kién Luong véi dién tich 2.185,97ha
va huyén Hon D4t véi dién tich 1a 1.686,82ha.
Trong khi d6 dién tich nudi tréng thy san tang
thém trén toan tinh giai doan 2012-2019 Ia
47.471,87ha va dién tich tang lén I&n nhét tai
huyén An Minh v&i dién tich la 28.162,89ha va
huyén An Bién la 7.729,62ha.

4. K&t luan

K&t qua nghién ctru da danh gid duoc dién
bién hai dang tai nguyén chinh khu vue Ca Mau
- Kién Giang giai doan 2012-2019 13 dién bién
dién tich rirng ngap mén va dién bién dién tich
nudi trong thuay san trén co sé& dir liéu anh vé

tinh Landsat. Sau d6, danh gid do tin cay bang
chi sé Kappa, két quad do chinh xac toan cuc dat
83,33%, chi s6 Kappa c6 gia tri la 0,8 d3 cho thay
két qua phan loai c6 dd chinh xac cao.

Vé téng thé dién tich rirng ngdp man trén
dia ban hai tinh cé xu thé tang trong giai doan
2012-2019. Tai Ca Mau dién tich rirng ngap
man tang tur 69.935,74ha 1én 74.397,85ha con
tai Kién Giang dién tich rirng ngap man tang tr
3.232,34ha |Ién 5.037,55ha. Trong d6 huyén co
dién tich rirng ngdp man I&n nhat tai Ca Mau 13
huyén U Minh, v&i dién tich |a 42.484,41ha nam
2019 va huyén An Minh tai Kién Giang, vdi dién
tich 12 2.166,81ha.

Trong giai doan 2012-2019 dién tich nudi
trong thy san tai Ca Mau - Kién Giang déu cé xu
thé tang. Tai Ca Mau dién tich nudi trong thly san
nam 2019 tang 15% so vd&i dién tich nam 2012,
tai Kién Giang dién tich nudi tréng thdy san nam
2019 tang 95% dién tich so v&i nam 2012.

Trén co sé& két qua danh gia chi tiét vé dién
bién dién tich rirng ngdp man va dién tich nudi
trong thdy san qua tirng ndm bang anh vé tinh
Landsat (2012-2019), dwa ra dugc bire tranh tdng
thé va s6 liéu dinh luvong vé dién tich rirng ngap
man va dién tich nudi tréong thdy san cla tirng
huyén ven bién khu vire Ca Mau - Kién Giang, tir
dé cho phép céc co quan quan ly gidm sat, danh
gid qua trinh bién dong theo khéng gian va thoi
gian cla yéu td nay, déng thadi lam co s& cho viéc
quan ly va quy hoach str dung dat hop ly cho tirng
huyén ven bién Ca Mau - Kién Giang.

Loi cdm on: Nhom tdc gid trén trong cdm on sw hé tro' cla Pé tai khoa hoc va cong nghé “Nghién
ctru ting dung céng nghé GIS va vién thdm phuc vu quy hoach téng thé khai thdc, st dung bén viing tai
nguyén viing bo' Ca Mau - Kién Giang”, Mé& s6 TNMT.2016.06.11.
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APPLICATION LANDSAT IMAGERY FOR ASSESSING CHANGES OF COASTAL
RESOURCES IN CA MAU - KIEN GIANG

Le Duc Dung!¥, Nguyen Hoang Anh¥), Tran Dang Hung?, Ha Thi Hien®
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@Viet Nam Institute of Meteorology, Hydrology and Climate change
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Abstract: Landsat imagery has been used effectively in monitoring and assessin changes in natural
resources and environment, including assessing changes in coastal resources. The monitoring and
evaluation for the overall planning of exploitation and use of natural resources in coastal zones and this
is also a very important task to successfully implement the Prime Minister’s Decision No. 798/Qb-TTg of
May 11, 2016. The paper focuses on the application of Landsat imagery to assess the changes of coastal
resources in Ca Mau - Kien Giang. The results of the study are the basis for overall plan of exploitation and
sustainable use of coastal resources in Ca Mau - Kien Giang.

Keywords: Landsat imagery, mangrove forest, aquaculture, coastal zone.
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AP DUNG BO MO HINH MIKE DANH GIA TAC DONG
CUA HE THONG HO CHUA TOI NGAP LUT HA DU LU'U VU'C SONG CA

Nguyén Xuan Tién, Nguyén Thanh Son®, Nguyén Vin Linh®
Wpai Khi twong Thay vdn khu vuee Bdc Trung B
@Pai hoc Khoa hoc Ty nhién, Bai hoc Quéc gia Ha Noi
B)Trung tdm Dw bdo Khi tugng Thuy vdn quéc gia

Ngay nhén bai 27/2/2020; ngdy chuyén phdn bién 28/2/2020; ngay chép nhén ddng 21/3/2020

Tom tat: Dudi tdc ddng cua bién déi khi hdu, cdc hién twong khi twong thdy vdn nguy hiém nhuw: Bdo, dp
thép nhiét d&i, mwa Ion, Id,... ¢é xu hudng xdy ra cwec doan va dc liét. Tac déng cua hé théng hé chira thiy
loi, thay dién & thuong ngudn dén vén dé ngdp lut & ha du lwu vire séng Cé ngdy cang ré rét. Nghién ciru xdc
dinh nguyén nhén gdy ngdp lut dé dwa ra cdc gidi phdp pht hop nhdm gidm nhe thiét hai ld vén dé cdp thiét
hién nay. Bai bdo nay trinh bay viéc dp dung bé mé hinh MIKE (MIKE NAM, MIKE 11 va MIKE 21) d€ ddnh
gid tdc déng cta hé théng hé chira téi ngdp lut ha lwu du lwu vire séng Ca. Nghién ciru dé st dung két qué
vé viéc xdy dwng mé hinh mé phdng ngdp lut trén séng Cé; xdy dwng kich ban xa lii cia hé théng ho chira:
Ban V&, Ban Ang, Ban Mdng, H6 H6 va Ngan Truwoi; ddnh gid tac déng gdy ngdp lut cua hé théng hd chira

tdi ha du lwu vuee séng Ca.

Tir khéa: S6ng C4, mé hinh MIKE NAM, MIKE 11, MIKE 21, ngdp lut.

1. Dat van dé

Ngap lut, ngap ung cd thé phan thanh 3 dang
chinh: Ngap ung do mua I&n lam cho nuwdc
khong thé thodt kip (loai ngdp Ung nay xdy ra
& moi noi); ngdp ung do Il chdng 1én 1T (1T trén
soéng, |G do xa |G cha thay dién) va hanh lang
thodt Il kém; ngap ung do quad trinh d6 thj hda
nhanh chdng, hé théng tiéu thoat nudc kém do
quy hoach khéng hop Iy két hop tac dong cla
bién ddi khi hau lam gia ting lvgng mua cuc
doan va triéu cudng. Trong bai bdo nay, tac gia
tap trung vao dang ngap lut, ngap Ung do tac
dong cta xa I cha hé thdng thay dién géy ra.

Ngay 13/11/2019, Thd tudng Chinh phu
quyét dinh viéc ban hanh Quy trinh van hanh
lién ho chira trén lwu vee séng C3 [7]. M6t loat
hé chira dwoc dwa vao Quy trinh gdbm: Trén
dong chinh séng Ca: Ban V&, Nam Non, Khe B,
Chi Khé; trén song Nam Mo6: Nam Mo, Ban Ang;
trén séng Hi€u: Nhan Hac A, Chau Thang, Ban

Lién hé tdc gid: Nguyén Xudn Tién
Email: tien1967@gmail.com
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Mong; trén séng Ngan Sau: H6 HO, Ngan Truoi.

Trong nhitng nam gan day lién tuc xdy ra céc
tran 10 gy ngap lut ha du séng C3, dac biét nam
2002, 2007, 2010, 2013, 2018. Ngap lut d3 gay
nhiéu thiét hai vé nguwdi va ctia cho nhan dan.
Pong thoi, hé théng hd chira thdy dién ngay
cang déng mot vai tro rat quan trong dén viéc
kiém sodt ngap lut & ha du lvu vyc séng Ca.
Nghién clru nhitng anh huwdng dé dé dua ra cac
gidi phap hitu hiéu cho viéc gidam nhe thiét hai
do ngap lut gay ra la mot yéu cau cap béch.

D3 c6 nhiéu nghién clru mo phéng i, ngap
lut trén céc hé théng séng ¢ sy tadc dong cla
hé théng ho chira thay dién [1, 2, 3, 5, 8, 9], tuy
nhién & mdi lwu vue song déu cé mot dic diém
khi hau thuay vin, dia hinh, dia chat, thdm phd
thwe vat, hé théng cdng trinh thay loi, thay dién,
giao théng,... khac biét nhau. Vi vay, nghién ctru
sy tdc dong cla hé thdng ho chira trén hé thong
séng Ca vira mang y nghia khoa hoc, vira mang
y nght thuc tién cao. Trong nghién cru nay, tac
gia d3 sir dung bé m6 hinh MIKE mo phéng ngap
lut cho ha du sdng Ca [4], xdy dwng cac kich ban
xa |0 cha hé théng ho chira trén thuong ngudn,




tinh todn mwrc d6 ngap lut, dwa ra cdc danh gia
tadc déng cla tirng hod chira riéng ré va két hop
céc ho chira dén kha néng ngép lut & ha du.

2. Phuong phap nghién ctru va thu thap dir liéu

2.1. Téng quan vé khu vuc nghién ciru va hé
théng hé chira

Lwu vuc sébng C3 trdi dai tlr 18°15’50”
dén 20°10'30” vi d6 Béc, tir 103°45'10” dén
105°15’20” kinh d6 Déng. Phia Bic gidp luwu

vuc séng Chu, phia Tay giap lwu vuc séng Mé
Cong, phia Nam gidp luu vuc song Gianh va
phia BPong gidp Bién Pong. Téng dién tich Ivu
vie 13 27.200km?, phan dién tich & Viét Nam
Ia 17.730km?, chiém 65,2% dién tich lwu vuec.
Dién tich thudc Lao 13 9.470km? chiém 34,8%
dién tich luvu vire. Dong chinh séng Ca cé chiéu
dai 531km, trong dé 170km chay qua lanh
thé Lao va qua dia phan Nghé An - Ha Tinh I3
361km (Hinh 1).

CHU GIAL

Tram Kkhi tugng o
Tram thiy vin
Tram do mua
Thiiy dign

Sdng nhinh
m—— Sing chinh

C3 Ranh gidi hru vy
“71 Rang giti huyén

by ¥

* & q B

/\ﬂ

E_ &' Ranh giéi tinh ———

Lr‘)--.__g

Hinh 1. Bdn db lwu vure séng C4 trén lanh thé Viét Nam [4]

Céc sbéng sudi d6 vao dong chinh déu ngdn
va déc bat ngudn tir viung nui cao thudc cac tinh
Xiéng Khoang (Lao), Nghé An, Ha Tinh. Téng
s6 c6 44 séng nhanh cap |. Nhitng séng nhanh
I&n cla séng Ca 1a Nam M@, Hudi Nguyén, sdng
Hiéu, séng Gidng va song La.

Trén lwu vue sdng C3 ¢d rat nhiéu, trong dé
c6 11 ho chira dwoc duwa vao Quy trinh van hanh
lién hé chira trén luwu vue sdng Ca [7], nghién
ctru chon céc hd chira sau dé€ dua vao tinh toan
gdm: Ban Ang (trén sdbng Nam M), Ban V& (séng
Nam Non), Ban Méng (sdng Hiéu), H& Hb (sbng

Ngan Sau), Ngan Truoi (séng Ngan Truoi). Mot
s6 théng s6 cla cac hoé chira trén séng Ca duoc
lap tai Bang 1.
3. Tinh toadn ngadp lut vung ha du lwu vuc
séng Ca

Trong nghién ctru nay, ngdp lut & ha du luu
vue séng Ca duoc tinh toan khi tirng hd chira
xa va két hop gilra cac ho chira, trong diéu kién
trudce khi xa ha du dang & cdc mirc bdo déng 1,
2, 3 va trén cip bdo dong 3 (Bang 4). Luu luvong
xa |0 thiét ké tai cdc ho chira duoc 1ap tai Bang 5.
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Bdng 1. Cdc théng s6 mét sé ho chira trén lwu vire séng Ca [7]

1T Théng s6 Pon vi H6 chira
Ban vé Ban Ang | B&n Mong | HO H8 | Ngan Truoi
Dién tich lvu vuc km? 8.700 3.829 2.800 278,6 408
Luu lugng trung binh nhigu | m3/s 134 101 95,90 19,6 31,2
nam
3 | Luu lwong It kiém tra m?3/s 10.500 6.279 7.750 3.549 7.077
4 | Lwu lvong b thiét ké m3/s 7.770 3.945 6.180 2.758 5.312
5 | Hinh thie diéu tiét Nhiéu ndm | Ngay Nam Ngay | Nhiéu nam
6 | Myc nudcdang binh thudng m 200 85,0 76,40 70,00 52,00
7 | Myc nudce chét m 155 83,0 65,00 67,50 25,00
8 | Muc nudc It kiém tra m 204,76 90,2 77,37 71,49 55,86
9 | Muc nudc i thiét ké m 202,23 86,05 76,40 70,00 54,64
10 | Dung tich toan b6 (W) 10°m3 1.834,6 2,977 224,78 38,0 775,7
11 | Dung tich hitu ich (W, ) 108m? 1.383 0,865 170,45 6,00 704,0
12 | Dung tich chét (WC) 10°m? 451,6 2,112 54,33 32,0 71,7

Bdng 2. Cdc murc bdo déng lii tai tram thiy vin Cho Trang [6]

Cap bao dong Muc nwéc tai Cho Trang (m)
1 3,00
2 4,00
3 5,00

Bdng 3. Lwu lugng xd trng vdi 1 thiét ké tai cdc hd chira trén séng Ca [7]

H6 chira Q xa thiét ké (m3/s)
Ban v& 5.981
Ban Ang 3.945
Ban Mong 6.180
H& HO 2.758
Ngan Truoi 2.464

3.1. Khi cdc hd chiva x4 Iii tirng hé riéng ré

Khi cdc hé chira trén luu vee séng Ca xa riéng
ré véi luvu lugng xa thiét ké (Bang 3) va hién
trang & ha du séng Ca & céc cap bdo dong 1, 2,
3 va trén cap bdo doéng 3 1a 1,0m thi myc nwdc
|&n nhat tai tram thdy van Cho Trang dat dugc
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nhu & Bang 4.

Nhan xét: Khi xa riéng ré tirng ho chira, hd
Ban Mdng c6 anh huéng I&n nhat téi ngép lut &
ha du luu vye séng Ca (muc nudc gia ting 1,2-
1,8m), hé Ngan Trwoi c6 anh hudng it nhat (muyc
nudc gia tang 0,2-0,6m).




Bdng 4. Myc nudc tai Cho Trang sau khi tirng h6 chiva xd 1 thiét ké (m)

Hién trang lii tai Cho Trang Ban V@& Ban Ang Ban Mbng H& Hb Ngan Truoi
BD1 5,3 4,2 4,8 3,7 3,5
BD2 5,6 51 5,7 4,7 4,6
BD3 6,2 5,6 6,2 5,3 5,2
BD3+1m 7,5 6,9 7,5 6,6 6,5

Bdng 5. Myc nwdc gia tdng tai Cho

Trang sau khi tirng hé chiva xa 1 thiét ké (m)

Hién trang lii tai Cho’ Trang Ban vé Ban Ang Ban Méng H8 Hé Ngan Truvoi
BD1 2,3 1,2 1,8 0,7 0,5
BD2 1,6 1,1 1,7 0,7 0,6
BD3 1,2 0,6 1,2 0,3 0,2
BD3+1m 1,5 0,9 1,5 0,6 0,5
7 (m] q
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Hinh 2. Két qud ngdp lut I&n nhét khi hé chira Ban VE xa luwu lwong thiét ké

va hién trang 1 & ha du séng C4 & mirc bdo déng 3
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Bdng 6. Muc nudc tai Che Trang sau khi mét sé h6 chira két hop xa i thiét ké (m)

Hién trang lii Ban V& Ban V& + Ban Ang Ngan Truoi Ban V& Ngan Truoi
tai Cho' Trang | +Ban Ang + Ban Mong +HO Hb + Ban Méng
BD1 5,7 7,1 4,5 6,4 0,5
BD2 6,7 7,8 5,5 7,3 0,6
BD3 7,2 8,3 5,9 7,7 0,2
BD3+1m 8,0 9,1 7,2 8,5 0,5

Bdang 7. Muc nudc gia téng tai Cho Trang sau kh

i moét s6 ho chira két hop xa i thiét ké (m)

Hién trang Iii Ban vé Ban Vé + Ban Ang Ngan Truoi Ban vé Ngan Truoi
tai Cho' Trang | +Ban Ang + Ban Méng +HO Hb + Ban Mbng
BD1 2,7 4,1 1,5 3,4 0,5
BD2 2,7 3,8 1,5 3,3 0,6
BD3 2,2 3,3 0,9 2,7 0,2
BD3+1m 2,0 3,1 1,2 2,5 0,5
P m] S
2100000
2000000
2080000
2070000
2060000
2050000
2040000
2030000
2020000 DO SAUNGAP
- Treném
£.000 - & 000
20710000 B 4 000 - £ 000
B :000- 4000
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u B | .000- 2000
2000000 i e
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500000 520000 540000 560000 580000
[m]
/]

64
]

va hién trang Iii & ha du séng Cé & mirc bdo déng 3

S6 13 - Thang 3/2020

TAP CHi KHOA HOC BIEN DOI KHi HAU

M
Hinh 3. Két qud ngdp lut I6n nhdt khi 02 hé chira Ban VE va Ban Ang xd luu liong thiét ké




[m]

2100000

2000000

2080000

20700001

2060000

2050000

20400000

2030000

2020000 DO SAUNGAP
Bl 1udm
[ 1 5.000 - 6000

2010000 <000 - S 000
B 3.000 - 4000
B 000 - 3 000

2000000 | 000 - 2 000
I 0.000 - 1000

| i 0 m
SO0 520000 SA0000 SH0000 SBOHH)
[m]

Hinh 4. Két qud ngdp lut Ién nhét khi 02 hé chira Ban VE va Ban Mdng
XG lwu lwong thiét ké va hién trang It & ha du séng C& & mire bdo déng 3
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Hinh 5. Két qud ngdp lut Ién nhét khi 03 hé chira Bén V&, Ban Ang va Ban Mdng
XG lwu lwgng thiét ké va hién trang i & ha du séng Cé & mire bdo déng 3
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3.2. Khi cdc hé chiva két ho'p xa lii déng thoi

Khi mot s6 ho chira trén luu vure sdng C3 xa
dong thoi vai luu lwong xa thiét ké (Bang 3) va
hién trang & ha du sdng Ca & cac cip bdo déng
1, 2, 3 va trén cap bdo dong 3 1a 1,0m thi muyc
nwdc |&n nhat tai tram thdy vdn Cho Trang dat
duwoc nhu & Bang 6.

Nhén xét: Khi xa két hop 02 hé chira véinhau,
hd Ban V& + BAn Mong c6 dnh hudng I&n nhat
(muc nudce gia ting 2,5-3,4m), hé H6 H6 + Ngan
Truoi ¢é anh hwdng it nhat (muc nudce gia ting
0,9-1,5m). Khi xa két hop |G thiét k& ho chira Ban
V& + Ban Mong khi hién trang It & ha du & murc

BD3 +1m trd I&n hodc khi x3 két hop [T thiét ké
hoé chira Bdn V& + Ban Ang + Ban Mong khi hién
trang |G & ha du &@ mirc BD3 trd [én thi khd nang
muc nudce I tran dinh dé & ha du lwu vyc song
Ca (tai Cho Trang, dinh dé la 8,5m).
4. K&t luan

Nghién ctru d3a xac dinh mdc do ngap lut & ha
du luu vire séng Ca khi tirng ho chira riéng ré va két
hop xa |G, trong diéu kién myc nudc tai ha du dang
& murc bdo dong 1, 2, 3 va trén bao déng 3 1a 1m.
K&t qua cla nghién clru cd thé sir dung trong cong
tac phong chéng thién tai va gidm nhe thiét hai do
ngap lut gdy ra & ha du luu vre séng Ca.

L&i cém on: Nghién ciru nay duroc hd tro bdi DBé tai cdp B s6 TNMT.2018.05.32 (M6 hinh mé phdng
ngép lut ha du lwu vire séng Caé va s6 liéu). Tap thé tdc gid xin chdn thanh cédm on.
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AN APPLICATION OF HYDROLOGIC- HYDRAULIC MODELLING FOR
ASSESSING TO THE IMPACT OF THE RESERVOIR SYSTEM FOR
INUNDATION SIMULATION ON THE DOWNSTREAM CA RIVER

Nguyen Xuan Tien!”, Nguyen Thanh Son?, Nguyen Van Linh®
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G)National Center for Hydro-meteorological Forecasting
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Abstract: Under the impact of climate change, dangerous hydro-meteorological phenomena such as
storms, tropical depressions, heavy rain, flood,... tend to be extreme and fierce. The impact of the upstream
irrigation-hydropower reservoirs on the flooding problem in the downstream of Ca river basin is increasingly
clear. As a result, a finding of the causes of flooding in this paper to provide appropriate solutions to reduce
damage is urgent nowadays. This article presents the apply of MIKE model( including MIKE NAM, MIKE 11
and MIKE 21) to access to the impact of reservoir system in the downstream of the Ca basin river. The study
used results that published in the Hydro-meteorological Journal [1]; creating flood discharge scenarios of
the reservoir system: Ban Ve, Ban Ang, Ban Mong, Ho Ho and Ngan Truoi; assessing the factor that caused
inundation from reservoir system on downstream of Ca river basin.

Keywords: Ca River, Mike NAM, MIKE 11, MIKE 21, Inundation.
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NGUYEN NHAN, cO CHE GAY MUA LON KHU VUC
THANH PHO HO CHi MINH NGAY 24-26 THANG 10 NAM 2016

Trwong Ba Kién, Tran Duy Thire, L3 Thi Tuyét
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi hdu

Ngay nhén bai 15/11/2019; ngdy chuyén phdn bién 16/11/2019; ngdy chép nhén déng 16/12/2019

Tém tat: Trong bai bdo nay, trén co sé cdc bén d6 syndp va tdi phdn tich JRA55 cda co quan khi tuong
Nhdt Ban két hop vdi két qué moé phdng s6 bdng mé hinh WRF dé phdn gidi cao (3km) vdi déu vao FNL sé
phdn tich nguyén nhdn, co ché gdy dot muwa tir 24-26/10/2016 & khu vire Nam Bé. Két qud nghién ciru cho
thdy, do réinh thdp xich dao tbn tai trén khu vure bdn ddo Ca Mau két hop vdi hoat déng ciia mét xody thuén
nhiét ddi (XTND) trén khu v vinh Bengal. Khi XTND & vinh Bengal chua di chuyén 1én phia Bdc thi trwong
gié & Nam Bé chii yéu hudng Téy Bdc, tuy nhién khi XTND di chuyén theo huéng Tdy Bdc (xa Nam B) thi gid
Péng, Déng Nam dd manh tré lai va chi phéi toan bé khu vue. Cdc qud trinh tuong tdc nay dé gdy nén sw
nhiéu déng trong ddi gié Péng muyrc thdp, déng thoi mang hoi @m tir ngodi khoi vao khu virc Nam B6 va gdy

dot mua trén khu vyece tir ngay 24-16/10/2016.

Tir khéa: Phén tich synép, WRF, co' ché mura Ién, Thanh phé H6 Chi Minh.

1. M@ dau

Dy bdo chinh xac mua dinh lvgng hién nay
khong chi 1a vdn dé & Viét Nam ma con |a bai
toan khé chung cla thé gidi. P& nang cao chéat
lwong du bao mua thi viéc nghién clru nguyén
nhan, d3c diém va co ché gdy mua cho mot dia
phuwong cu thé ludn 13 rat quan trong va dugc
cac nha khoa hoc du bao trong va ngoai nudc
quan tam.

Cac nghién ctu clia Chang va cong sw (1993)
[9], Wu va cong sy (2001) [18] déu nhan manh
rang hiéu &ng dia hinh phtrc tap trén khu vyc
Dai Loan ¢6 anh huwdng rat I&n dén céc dac
trung bdo, hoan Iwu va cic hé théng thoi tiét
anh hudng dén khu vue.

Colle (2003) [10] d3 nghién clru vé co ché
gay ra tran mua lén & khu vuc phia Bac Jersey
va bong Nam New York dua trén nhitng dac
trwng co ban trong qua trinh tién trién cba con
bao Floyd, con bao duwgc cho la cé lién quan mat
thiét dén tran mua l&n nay. Kumar va cac cong
sw(2008) [12] cho rang, su két hop dong thoi cla

Lién hé tdc gid: Truong Bd Kién
Email: kien.cbg@gmail.com
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nhiéu yéu t6: Phat trién cda vung ap thap trén
khu vire Tay Bic vinh Bengal; hoi tu am muc thap
& phia Bac va gié Tay Bic, hoan lvu tir hwéng
Dong Bac trén khu vire Mumbai; di thwérng manh
clia gradient nhiét do6 theo hwéng Bic - Nam;
hoat déng cha xody ngoai khoi gan Mumbai,
dia hinh va an nhiét t* bé mat d3 tao nén diéu
kién thuan lgi nhat gdy nén trdn mua Ién lich
st ngay 26/7/2005 tai Mumbai, An D. Yokoi,
Matsumoto (2008) [19] d3 nghién ctru vé trudng
hop mua 1dn ky luc & mién Trung Viét Nam xay
ra vao ngay 2-3/11/2009 va nhan dinh song lanh
va 4p thap nhiét ddi |a hai nhiéu dong khi quyén
ddng vai tro quan trong trong dot mua I&n nay.
Gao va cs (2009) [11] d3 s& dung m6 hinh WRF
dé phan tich co ché gdy mua lén do con bao
Bilis (2006) sau khi d6 bé vao dat lién Trung Quéc
chi ra vai tro clia dia hinh. Wang (2009) [17] cho
rang bdo Songda déng vai trd 1&n trong trdn mua
I&n & Nhat Ban tlr ngay 2-5/9/2004. Céc tac gia
nhan dinh mua I&n trong trwong hop nay la do
c6 sy ton tai dong thoi va két hop cac hinh thé
da lam tang hoi tu myc thdp gitra hai hoan lwu
xody nghich, tao diéu kién thuan loi cho dong
thdng phat trién va héi tu am manh gdy mua
I&n. Nguyén Vin Hiép va cong su (2011) [13] cho




rang suw k&t hop ctia khong khi dm dwoc thinglén
nho hiéu rng dia hinh tlr hoan lwu bdo Morakot la
nhitng nhan t6 quan trong gy nén dot mua lén ky
luc hon 3.000mm tir ngay 6-13/8/2009 & phia Nam
Dai Loan. Van der Linden va cong su (2017) [14] ng-
hién cru vé dot mua ky luc tai Quang Ninh cudi
thang 7/2015 d3 chi ra nguyén nhan do su dich
chuyé&n cham cla ludi dp cao trén cao két hop vdi
vung thap bé mat trén vinh Bac B6 da cung cap
am 6n dinh cho qua trinh hdi tu va phat trién d6i
lwu sau cho khu vire Dong Bic, ngoai ra, hoi dm
tir vinh Bengal dugc van chuyén dén. Van der
Linden va cong su, 2018 [15] d3 chira hai nguyén
chinh gay ra dot mwa 26-28/9/2016 tai Thanh
phd H6 Chi Minh (TP.HCM) 13 do hoat déng cla
gié mua va anh huwdng cta hoan lvu bio Megi.

Nghién clru vé cac hinh thé gdy mua |6n tur
gbc nhin syndp & Viét Nam da c6 nhiéu cong
trinh nhu: Pham Thi Thanh Hwong (2009)
nghién cru cho Bic B [3]; Vi Anh Tuan (2012),
Bui Minh Tang (2014) nghién clru cho mién
Trung, Tay Nguyén [1, 4, 5]; Nguyén Khanh Van
(2013) nghién ciru cho duyén hai mién Trung
[2]; gan day, Vi Van Thang (2016, 2019) d3 cé
nghién ctru vé co ché nhiét dong lyc gdy mua
I&n cho Nam B6 va Nam Tay Nguyén do twong
tac gid mua Tay Nam va b3o trén Bién Déng.
K&t qua nghién clru da phan tich chi tiét vé co
ché&, doéng thoi tdng quat lai dwdi dang céac so
do [6, 7, 8].

Nhin chung cé nhiéu nghién ciru & nwdc ta da
budc dau tim hiéu co ché, nguyén nhan giy ra
cac dot mua lén cho cac khu vuc trong ca nudc,
tuy nhién hau hét cac nghién ctru méichidirng &

viéc phan tich quy mo I&n, hoan Iwu chung, chua
di sdu phan tich vé co ché& dong luc hoc.

T&r ngay 24-26/10/2016, & khu vuc TP.HCM
va cac tinh Nam Bo d3 xay ra mét dot mua vira,
mua to trén dién réng véi téng lvong mua cla
cd dot phé bién trong khoang 50-100mm. Bai
bdo nay s& tim hiéu nguyén nhan, co ché gay nén
dot mua nay trén co so tiép can phan tich synép
két hop md phong déng luc dd phan gidi cao.

2. Sd liéu va phuong phap nghién ciru
2.1. 56 liéu

S8 liéu tai phan tich toan cau (FNL) cda Trung
tdm du bdo méi trwong Hoa Ky (NCEP) véi do
phan gidi 0,5x0,5 dd duoc sir dung lam d4au vao
cho md hinh WRF. Ngoai ra, bo sé liéu tai phan
tich (JRA55) cla co quan khi twong Nhit Ban
(JMA), ban d6 syndp clta co quan khi twgng Thai
Lan (TMD), s6 liéu mua tich Iy ndi suy trén ludi
tram khu vic Nam B cling dwoc sit dung nham
nghién cru nguyén nhan, co ché gy mua.

2.2. Thiét ké thi nghiém

Trong nghién ctru nay mdé hinh WRF phién
ban V3.9 vdi 2 Iwdi 16ng twong tac hai chiéu,
doé phén gidi twong (ng la: 9km, 3km (Hinh 1).
Mién 1 gdm 100x97 diém ludi véi toa do tam 13
10,0°N; 106,0°E; mién 2 gdbm 106x100 diém ludi
v&i 52 muyrc thang dirng. Mién 1 duoc thiét k& da
rong dé mo hinh cé thé ndm bat duwoc cac qua
trinh hoan luvu quy md 1én anh hwdng dén Nam
BO, cadc mién con dugc thu hep pham vi bao tron
khu viec TP.HCM. Bang 1 13 bé tham sd vat ly cla
mo hinh WRF dugc lwa chon d& md phdng mua
khu vuc TP.HCM.

Bdng 1. So dé vét ly ciia WRF st dung
trong nghién ctru

L&p bién hanh tinh

Mellor-Yamada-Janjic

Tham s6 héa déi luu Grell-Devenyi
(chi cho mién 1)
So d6 vi vat ly may WSM 6-class
Blrc xa séng ngan Dudhia
Blrc xa séng dai RRTM
So d6 dat Noah-MP

WE 104°E 1S'E W0HE MEE ME

Hinh 1. Cdc mién tinh cia mé hinh
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2.3. Phwong phdp

Trong bai bdo s& st dung md hinh WRF dé
mo phong, két hop phan tich synép. Cu thé:

+ S& dung md hinh WRF dy bdao mua han
60 gio, trong d6 12 gid tich phan dau khong
duoc s&r dung vdi hai ly do: (1) Loai bd sé
lieu trong khoang thoi gian can bang mo hinh
(spin-up time); (2) D& lvgng mua md hinh dwoc
13y cung thoi gian véi mua quan trac tir 12 gio
ngay héom truwdc dén 12 gio ngay hém sau (gio
GMT), twong &ng v&i mua quan trac tai tram &
Viét Nam duoc tinh tlr 19 gio ngay hom trudc
dén 19 gi®& ngay hém sau.

+ Phan tich cac ban d6 syndp, bidu dién cac
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truwong nhiét dong luc hoc tir mé phong cia moé
hinh WRF dé chi ra nguyén nhan, co ch& gay nén
dot mua 24-26/10/2016 cho Nam B9, trong dé
cO6 TP.HCM.

3. Két qua va thao luin
3.1. Hinh thé, hoan lwvu

Trén ban d6 syndp va tai phan tich trudng khi
ap va truong gié myc bé mat thoi diém 07 gior ngay
25/10va 26/10/2016 cho thay: Ngay 25/10 (a, c) c6
mot ranh ap thap ¢ truc di qua ban ddo Ca Mau va
ndi véi xody thuan nhiét ddi (XTND) trén khu vurc
vinh Bengal; sang ngay 26/10 (b, d), rinh &p thap bi
d4y sau xuéng phia Nam (Hinh 2).

Analysis
OThe - 2502016

e i o e DR
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&

Hinh 2. Bdn dé synép va tdi phén tich truwdrng khi ép, gié muc bé mdt thoi diém 00 gicr
ngay 25/10 va 26/10/2016 [Ngubén TMD, JRA55]
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Trén ban db tai phan tich muc 925mb cho thay
rat rd hoat dong cla mot xody thap trén khu vuc
ngoai khoi phia Ddng Nam clia Nam B9, tuong tu
cling ¢ thé thay trén ban d6 muc 850mb (Hinh 3
a, b ). Bén canh d6, trén ban d6 tai phan tich muyc
850mb con thdy mét ludi dp cao can nhiét ddi
dang trai dai vé phia Tay (Hinh 3 ¢, d).

Nhu vdy, qua cdc ban d6 syndp va tai phan
tich c6 thé thay ranh thap xich dao di qua khu vurc
ban ddo Ca Mau két hgp véi hoat déng clla XTND

trén khu vuc vinh Bengal la nguyén nhan chinh
gay nén dot mua I&n dién rong nay & Nam B6.
Qua trinh di chuyén cda XTND theo hudng Tay
Bac, hoan lwu xody thuan nay twong tac véi ranh
thap xich dao trén gy nén qud trinh hdi tu va
gay mua trén khu viec Nam B6 trong ngay 24, 25
thdng 10 ndm 2016. Qud trinh |an vé phia Tay cla
khéi &p cao can nhiét déi trong ngay 26/10 lam
giam di hoi tu gio trén khu viec Nam B6 la nguyén
nhan khi€n mwa giam nhanh trén khu viec.
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Hinh 3. Bdn d6 tdi phén tich trirudong gié va dé cao thé vi mwe 925mb (a, b) va 850mb (c, d) thoi diém
07 gio ngay 25/10 va ngdy 26/10/2016 [Ngudn JRA55]

kha tét vé dién mua nhung vé cudng d6 mua

mo phdng chua phlu hop d6i véi toan bd khu

3.2. Bdnh gid két qua mé phdng trwerng mua
Hinh 3 biéu thi lwgng mua tich Ity mé phong
48 gid (tr 00 gi®r ngay 24/10 dén 00 gid ngay
26/10) va lvong mua quan trac, thay rang dai
voi dot muwa nay md hinh WRF d3 md phong

vie Nam Bo. Két qud md phdng mua cho thay
kha nédng téi tao trwvong hoan lwu khi tuong cho
Nam Bo6 bang WRF tir s6 liéu FNL d&i véi dot
TAP CHi KHOA HOC BIEN P81 KHi HAU || =1
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mua nay kha tét. Trén co s& dé, trong céc phan

hon vé cac yéu t6 nhiét dong lyc gdy dot mua
I&n nay (Hinh 4).

07hr - 26110/2016
£ No data

. 40
Analysis Iw
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Hinh 4. Lwrong mua tich ldy 48 gior mé phdng (a) va quan trdc (b) dot muwa 24-26/10/2016

3.3. Trworng gioé va Gm

Tai thoi diém 00 gio ngay 24/10, ddi gidé Déng
trén khu vire Nam B con yéu, téc dé gid phé bién
1-3m/s. Dén thoi diém 06 gid, van téc gid ting 1én
phd bién 3-5m/s, & khu vire phia bac TRHCM t6c
dé gi6 1&n tdi 5-7m/s (Hinh 5). Tai cac thoi diém
12 gi®r va 18 gi& ngay 24/10, téc d6 gid trén khu
vuc Nam Bd gidam nhung két qud mé phdng cho
thay cé sw nhiéu loan trong hudng gié tai khu vuc.
Mat khac, trén khu vic ven bién phia Déng Nam
TP.HCM xuat hién vung phan ky gi6 (Hinh 5). Tai cac
thoi diém trong ngay 24/10, téc dé gid trén khu ve
dat lién Nam B0 tiép tuc duy tri phé bién & nguéing
1-3m/s, & ven bién phia Dong t8c dd gié phd bién
trong ngudng 3-5m/s. Sang ngay 25/10, gid trén
bién cé biéu hién déi hudng, tai cac thoi diém sau
dé, dai gié Dong tir bién théi vao khu vye dat lién
Nam B6 kha manh, van téc gié phd bién 9-11m/s.
Gi6 trong d4t lién cac thoi diém nay cd tdc do thap
hon kha nhiéu, phé bién 3-5m/s, thanh phan chd
dao la gié bong va Béng Nam (Hinh 6). Cling tai
thdi diém trén, XTND & vinh Bengal chua di chuyén
nhiéu (con gan Nam Bd) nén gié Tay Bac manh hon,
tuy nhién khi XTND nay di chuyén theo hudng Tay
Bac (xa Nam Bd) thi gi6 Dong, gié Dong Nam bat
dau manh tré lai va chi phéi, gy nén su nhiéu loan
trong ddi gid déng gdp phan gdy mua lén.

Su bién thién cla van tai 4m trong cac ngay
24 va 25/10 dién ra kha nhanh theo chiéu huéng
gid tri van tai 4m tang dan & khu viyrc TP.HCM. Tai
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thoi diém 00 gio ngay 24/10, van tai am & khu
vuc TP.HCM chi phd bién tir 0-10 (kg m-1s-1).
Dén thoi diém 06 gid, van tai am ting 1én 10-30
(kg m-1s-1), sau do tang lén 40-50 (kg m-1s-1)
vao thoi diém 18 gior (Hinh 5).

Sang ngay 25/10 dai van tai 4m theo déi gid
Dong tang lén khd nhanh tai Nam B6. Tai thoi
diém 12 gi®, van tai &m tai khu vuc TPHCM phd
bién trong ngudng 60-70 (kg m-1s-1). Cling tai thoi
diém nay & khu vie phia Bong khu vuc xuat hién
vung héi tu 4m vdi gid tri tir 80-90 (kg m-1s-1).
Vung hdi tu 8m nay cd xu hudng di chuyén vé phia
Tay, di qua khu vic TPHCM va dén khu vue bién
gidi Tay Nam B6 vao 00 gio ngay 26/10 véi pham vi
da duoc thu hep rat nhiéu (Hinh 6).

3.4. Dong thdng

Hinh 7 biéu dién méit cat thang ding dirng
qua tram Nha Bg, tai vi d0 10,65°N cla gié thang
dirng mé phong d3 nhan véi 100 (ms-1) tai mot
s6 thoi diém trong ngay 25 va 26/10/2016.

Tai thoi diém 08 gitr ngay 25/10, két qua md
phdng cho thay sy phat trién rat manh mé cla
dong thdng & khu vuc TP.HCM, téc dd dong
thang dat 0,6m/s lién tuc tir d6 cao 0,5 dén
4km. Dén 09 giv, dong thing van tiép tuc dwoc
duy tri va phat trién tuy nhién véi pham vi hep
hon. Dén 18 gid, dong thing khu vyc TP.HCM
d3 giam han, chi con phat trién & myc do cao
3-4km v@i tdc d6 gidm con 0,2-0,3m/s (Hinh 7).




4. Két luan

Trong bai bdo nay, trén co s& phéan tich cac
ban d6 synép va tai phan tich JRA55 clia co quan
khi twgng Nhat Ban, két hgp véi md phong sé
bang md hinh WRF d6 phan giai cao d3 nghién
ctru tim nguyén nhan, co ché gay nén dot mua
tlr 24-26/10/2016 trén khu viee Nam BO trong dé
c6 TP.HCM. K&t qua nghién ctru cho thay nguyén
nhan, co ché gdy mua I&n nay do ranh thap xich

dao di qua khu vic bdn ddo Ca Mau két hop vdi
hoat déng clha XTND trén khu vuc vinh Bengal.
Khi XTND di chuyén vé huéng Tay Bac, di xa khdi
Nam Bo d3 tao diéu kién cho déi gidé Dong va
Dong Nam hoat ddng manh trd lai, mang theo
am tlr bién vao khu vuc Nam Bd. Ciing chinh
qua trinh nay d3 gay nén nhitng nhiéu dong, tao
nhirng vung hoi tu gid, 4m, gép diéu kién thuan
lgi cho mwa 1&n xay ra.

Moisture transport(shaded), Wind(vector) AT 00224-OCT

Moisture transport(shaded), Wmd(vector) AT 06224OCT

IGES

LA/ES 5

Hinh 5. Van téi &m va truong gié 10m vao cdc thoi diém 00 gid, 06 gio, 12 gid, 18 gidr
ngdy 24/10/2016

TAP CHi KHOA HOC BIEN P81 KHi HAU || =3

S6 13 - Thang 3/2020 ||



Moisture transport(shaded), Wind(vector) AT 06Z250CT Moisture transport(shaded), Wind({vector) AT 12Z250CT
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Hinh 6. Van téi dm va tru'o'ng gié murc 10m vao cdc thoi diém 00 gio, 06 gio, 12 gio, 18 gic
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Hinh 7. M@t cdt thdng dirng qua tram Nha Bé, tai vi d6 10,62°N cua gié thdng dirng
mé phdng*100 (m s-1) tai mét s6 thoi diém trong dot mua ngdy 24-26/10/2016
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L&i cém orn: Bai bdo durgc hoan thanh nho két qua nghién ciru cua Bé tai khoa hoc va cdng nghé cép
co sé& “Nghién ciru co ché hinh thanh, phdt trién cia mét sé hién twong muwa Ién bat thudng & Thanh
phé H6 Chi Minh trong 2 ndm 2015-2016".
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AN INVESTIGATION INTO THE CAUSES OF THE THE HEAVY RAINFALL
AFFECTING HO CHI MINH CITY FROM 24 TO 26 OCTOBER 2016

Truong Ba Kien, Vu Van Thang, La Thi Tuyet
Viet Nam Institute of Meteorology, Hydrology and Climate change
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Abstract: In this paper, based on the synoptic charts, JRA55 re-analysis maps and high-resolution
simulation (3km) by WRF model with FNL data driven to investigate the causes of heavy rainfall from 24
to 26 October 2016 in the Southern region. The results show that the equatorial low trough which located
above the Ca Mau peninsula interacted to a tropical cyclone in the Bay of Bengal area that induced this
heavy rainfall event . In the early time, the TC locate close Southern region that indicated the northwest wind
direction. And when TC moved away, the dominant wind direction is eastward. This interaction created the
turbulence in the atmospheric circulation and moisture from offshore transported into the Southern region
that causing heavy rainfall for Ho Chi Minh city from 24 to 26 October 2016.

Keywords: Synoptic-dynamical analysis, WRF, heavy rainfall causes, Ho Chi Minh city.
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