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MUC LUC
Bai bao khoa hoc

Trwong Van Anh, Hoang Thanh Son: Phan vung
hiém hoa lii lut do mua 16n trén luc dia két hop véi
muc nude bién dang luu vuce séng Vu Gia Thu Bon

Phan Thi Thay Dwong, Vii Thi Van Anh, Nguyén
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Ha Thi Thuin, Hoang Vin Hoan, Trin Hong
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DS Quy Manh, Nguyén Quéc Huy, Lé Vin Tuit:
Mot s6 két qua budce dau nghién ctru vé rimg ngap
man Nam Trung B§

Chu Thi Thu Hwong, Trin Pinh Linh: Dic diém
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Huynh Luu Trung Phiing, Tran Tuian Hoang, Ho
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giam ngap cho quan 12 trén mo hinh toan

Trén Pinh Linh, Pham Minh Tién, Chu Thi Thu
Huwong: Hinh thé thoi tiét gdy mua 10n trong thoi ky
mua dong trén khu vuc Tay béc bd Viét Nam

Tong két tinh hinh khi twong thiy vin

Tom tit tinh hinh khi tugng nong nghiép va thay vin
thang 08 nam 2019 - Trung tAm Du bao khi twgng
thily vin qudc gia va Vién Khoa hoc Khi twong
Thity viin va Bién ddi khi hau



BAI BAO KHOA HQC

PHAN VUNG HIEM HQA LU LUT DO MUA LON TREN
LUC PIA KET HQP VOI MUC NUOC BIEN DANG LUU
VUC SONG VU GIA THU BON

Trwong Van Anh'!, Hoang Thanh Son?

Tém tat: Vu Gia Thu Bon la lwu viee séng 1om nhat mién Trung, véi dia hinh déc ¢ mién niii, mang
ledi séng sudi phat trién phan nhiéu nhanh lam cho mirc dg tdp trung nwde miea I6n cd vé tong
luong lan cuong do trén pham vi rong va khi dé vé ha du c6 dia hinh thd'p tring, thuong lam ngdp
lut cd ving dong bang gdy nén nhitng thiét hai nghiém trong vé nguoi va cia. Do dé viéc phan viing
hiém hoa lii lut & ddy ¥ nghia ddc biét quan trong trong cong tdc phong chong thién tai do lii lut gdy
ra. Bai bao nay sé xac dinh cd'p dé hiém hoa lii lut do mwa I6n két hop voi muc nuoc bién ddng cho
lwew viee séng Vu Gia Thu Bon. Phirong phdp mé hinh todn két hop véi GIS sé dwoc sir dung dé xdy
dung ban do hiém hoa lii lut cho luu vurc nghién curu. Theo do 30% dién tich vung déng bdng thuoc
cdp dé hiém hoa cao va rat cao, 5% thudc cd'p dé hiém hoa trung binh va 2% thugc ccfp do hiém
hoa thdp va rdt thap. Két qua nay la co sé dé cdc nha ra quyét dinh dwa ra nhitng chién lwoc phat
trién phit hop ciing nhw cdc phirong dn g phé khan cdap véi lii lut dé c6 thé giam t6i da thiét hai

vé nguoi va cua do i lut gdy ra.

Tir khéa: Rii ro thién tai, hiém hoa lii lut, Vu Gia Thu Bon, ccfp dé hiém hoa.

Ban Bién tap nhan bai: 15/7/2019;

1. Giéi thi¢u chung

Hiém hoa la kha nang xuét hién cac hién
twong tu nhién hodc do con ngudi giy ra, c6 thé
gdy thuong tat, chét nguoi hodc anh huong stc
khoe, lam hu hai hogc mit mat tai san, co s& ha
tang, sinh ké, cung cap dich vu va tai nguyén moi
truong [1]. Theo do cap d6 hiém hoa ctia mot ddi
tugng 1a kha ning gip hiém hoa cua dbi tuong
d6 trong twong lai. Néu mot ddi tuong c6 cap do
hiém hoa thip thi di twong d6 it c6 kha niang
gap hiém hoa, nguoc lai, mot dbi tuong co cép
d6 hiém hoa cao c6 nghia 12 né c6 nhiéu kha
nang phai d6i mat hiém hoa trong tuong lai.

Lii lut vén duogc coi 1a mot hién tuong cuc
doan c6 thé gy thiét hai 16n nhét vé nguoi va
cua [10]. Nhu vay, i lut cling co6 thé tao nén céac
diéu kién hiém hoa dén cong dong va moi
truong. Hiém hoa 1ii Iyt 13 kha ning thiét hai vé
nguoi va cua gy nén boi cac hién tuong 1 lut
trong tuong lai. Cap d¢ hiém hoa lii thay d6i theo
do 1lon cua cac tréan I va bi anh hudng boi thudc

Ngay phan bién xong: 12/8/2019;

Ngay dang bai: 25/9/2019

tinh cua trén 1a do, dia hinh vung phoi 10 va cac
ké hoach tng ctru khan cép [2,5]. Tir d6 ban d6
hiém hoa 1ii lut duge xay dung nhu 1a mgt cong
cu hd tro xac dinh cac cép do hiém hoa cua cac
6 ludi trén ban dd [3]. Pay co thé coi 1a mot cong
cu don gian, nhanh va d& hiéu phuc vu ngin
ngira va quan Iy hiém hoa 1ii Iyt hién dang duoc
cong dong toan cau sir dung rong rai [4] .

O Viét Nam khi nghién ctru v& hiém hoa li
lut, nguoi ta thuong tap trung xay dung cac ban
d6 ngap lut tng véi cac tran 1 thiét ké khac nhau
[6-9]. Diéu nay gay khé khin cho cac nha ra
quyét dinh do c6 qua nhiéu ban d6 ngap lut va
nhiing thong tin xung quanh dé dya vao d6 dua
ra cac quyét dinh quy hoach phat trién chién luoc
hay phuong an ng clru cta ting vung. Nguoc
lai, néu c6 mot ban d6 cép d6 hiém hoa ctia mot
vung thi céc cAp c6 tham quyén s& dé dang xac
dinh dugc cac viéc can phai trién khai thuc hién
d6i v6i ving d6 dé phong chdng hiém hoa i lut
trong tuong lai.

"Truong Pai hoc tai nguyén va Moi truong Ha Nji
2 Vién Dia ly

Email: tvanh@hunre.edu.vn; hoangson97@gmail.com
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Bai bao nay dé xuit phuong phap xac dinh
hiém hoa 1ii lut gdy nén do mua 16n két hop véi
muc nudce bién dang do bao cho ha luu luu vuc
song Vu Gia Thu Bon, mot luu vuc song mién
Trung hang nam c6 khoang 15 tran 1 16mn bé véi
muc thiét hai binh quan ndm khoang vai tram ty
d6ng (Quang Nam, 2014). Phuong phap mé hinh
toan két hop GIS sé& hd tro cho viée md phong
va ban d hoa hiém hoa ngap lut cho toan ving
ddng bang phoi 16 voi 1i lut cua ving nghién
clru.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu vé khu vue nghién ciru

Vu Gia Thu Bén 1a luu vuc song 16n nhét &
mién Trung Viét Nam bao trum 2 tinh 1a Da
Ning, Quang Nam va mdt phan nho cua tinh
KonTum. Luu vuc ¢o6 dién tich 10350 km2 thu
nude tir phia Pong cua diy Truong Son rdi do ra
bién qua ctra Han (Pa Ning) va Cua Dai (Hoi
An). Hai con song chinh trong h¢ thong 14 song
Vu Gia va Thu Bon chay qua cac dia hinh phirc
tap tir nhitng ddy ndi hep va déc dén ving dong
bang thép triing ven bién nén ngap lut thuong
xuyén xay ra ¢ vung ha du nay (Hinh 1).

Khi hau ¢ day bi chi phéi bai ché do nhiét

déi gié mua vi vay dac tinh cua mua ¢ vung nay
rat phtic tap. Mua thuong nam trong khoang tir
2000 - 4000mm/ nam vé&i khoang 65 - 80% tong
lugng mua phan bd trong mua mua tir thang 9 -
thang 12. Trung binh hang ndm ¢ day don tur 2 -
4 tran bao gay nén ngap lut nghi€ém trong vung
ha du do anh hudng cua hoan luu bao va nude
bién dang. Pé nghién ciru anh hudng cua mua,
15 tram khi tugng va thuy van dugc xay dung va
van hanh trén luu vuc dé thu thap sb liéu khi
tuong va dong chay (Hinh 2).

Vu Gia Thu Bon ciing 1 luu vye ¢6 cac trung
tam du lich va phat trién kinh té ctia ca ving ven
bién mién trung Viét Nam véi 2 thanh phd du
lich 16n 1a Pa Nang va Hoi An. Ngoai ra phat
trién cong nghiép dang dién ra manh mé &
Quang Nam. Ca hai nganh nay déu bi anh
huong bdi cac loai hinh thién tai nhu bao va I
lut. Thiét hai hang nam do I lut & Quang Nam
udc tinh khoang 6,26% gia tri GDP cua tinh. Do
d6 viéc xac dinh dwoc ban dd hiém hoa 1ii lut &
day c6 ¥ nghia rat quan trong trong viéc dinh
hudng phat trién bén vimng kinh té xa hoi cling
nhu an toan cudc sdng ciia cac cong dong dan cu
trén luu vuec.

Ghi chu
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Hinh 1. Dia hinh lvu vuc song Vu Gia Thu Bon
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Hinh 2. Mang lu6i tram khi twong thity vian Luu viee séng Vu Gia Thu Bon

2.2. Phwong phap nghién ciru

2.2.1 Gidi thiéu vé mé hinh MIKE

Mo hinh MIKE 1a bd mé hinh vé tai nguyén
nuoc do vién Thuy Luc Pan Mach xay dung. BO
mo hinh gdm rat nhidu mé hinh nho gitp md
phong cac qua trinh thuy van, thuy dong luc hoc,
van chuyén bun cat, chit luong nuéc,. .. trong d6
mo hinh MIKE NAM la m6 hinh mua rao — dong
chay dang tat dinh, thong s tip trung, gitp mo
phong qua trinh dong chay tai ctra ra cac tiéu luu
vuc song [12]. Hién nay mo hinh nay dang duoc
ung dung rong rai ¢ Viét Nam [6, 7, 8, 9, 11, 16].
Mo hinh nay dugc sir dung dé mé phong qua
trinh dong chay tor mua cac luu vuc thuong
ngudn ving nghién ctru, lam dau vao cho mo
hinh lan truyén séng lii trong song.

Mo hinh MIKE 11 1a m6 hinh thiy dong luc
hoc 1 chiéu gitip mé phong lan truyén song lii
trong song [12]. M6 hinh nay dugc sir dung rong
rai trong cac bai toan vé 1@ lut va xam nhdp man
cho cac hé théng song ¢ Viét Nam [6, 7, 8, 9, 15].

M6 hinh MIKE 21 1a m§t cong cu giup mo
phong cac qua trinh thiy Iyc ving ctra song ven

bién [13]. N6 duoc két ndi véi MIKE 11 thong
qua mo hinh MIKE FLOOD [14] dé m6 phong
ngap lut ving dong bang thap triing luu vuc song
Vu Gia Thu Bon.

2.2.2. Thiét lap mé hinh lii cho lwu vuc séng
Vu Gia Thu Bon

2.2.2.1. Phdn chia tiéu liu vuc phuc vu mo
phong mo hinh MIKE NAM

Vung nghién ctru la toan bo luu vuc séng Vu
Gia Thu Bon, dugc chia thanh 30 tiéu luu vuc
(hinh 3) htng va tiép nudc cho mang luéi thay
luc song ngoi tinh tr Thanh My (trén song Vu
Gia) va Nong Son (trén song Thu Bon) ra dén
bién (hinh 3).

Mo hinh MIKE NAM sé& duogc xay dung dé
tinh toan dong chay tir cac tiéu luu vuc nay tir
cac tran mua thiét ké va két qua cua no s& 1a dau
vao cho mé hinh lan truyén song lii trén séng va
ving dong bang (MIKE 11 va MIKE 21).

2.2.2.2 Thiét Idgp mé hinh MIKE 11

MIKE 11 duoc thiét 1ap cho mang ludi song
tir Thanh My va Nong Son ra dén cira Han va
ctra Pai (hinh 4).

TAP CHI KHi TUQONG THUY VAN
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Hinh 3. Tiéu lwu viee séng Vu Gia - Thu Bon

2.2.2.3. Thiét lap mé hinh MIKE 21 - MIKE
FLOOD

Mo hinh MIKE 11 sau khi duoc thiét 1ap s&
dugc két ndi véi ludi dia hinh ciia md hinh
MIKE 21 thiét 14p cho vung dong bang trong
MIKE FLOOD dé mé phong qué trinh lan
truyén séng i trong song va ving dong bang
ngap 1l [hinh 5]. M6 hinh nay s€ dugc su dung
dé mo phong ngap lut ving ha du theo céc kich
ban dong chay dugc tinh toan tr m6 hinh MIKE
NAM va kich ban muc nuéc bién dang nhu
trinh bay ¢ bang 1.

2.2.2. Xay dung kich ban li

Dé xac dinh dugc ban d6 hiém hoa, cac kich

Hinh 4. Mang lzféi song dwoc mé hinh hoa
bang MIKE 11

ban 1 dugc thiét ké cho phu hop v6i muc dich
nghién ctru. Trong bai bao nay, kich ban 1d s€ 1a
su két hop gitra cac trdn mua thiét ké theo tan
sut trén luu vuc va muc nude bién thiét ké theo
tan sudt tai hai ctra song 1a Cira Han va Cua
Pai. 5 kich ban Iii duoc thiét ké nhu bang 1.

Céc kich ban nay s& dugc mé phong bang bo
md hinh MIKE da dugc hiéu chinh va kiém
dinh cho toan vung nghién ctru. Sau d6 cac ban
d6 ngap lut twong tng vai timg kich ban dugc
phan tich dé dua ra duoc ban d6 hiém hoa lii Iyt
luu vuc séng. So dd tinh toan dugc thé hién &
hinh 6.

Hinh 5. Két noi luéi song (MIKE 11) va ludi dia hinh (MIKE 21) trong MIKE FLOOD

TAP CHi KHi TUQNG THUY VAN
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Bdng 1. Cdc kich ban lii thiét ké phuc vu nghién citu ban do hiém hoa i

) Tran Mua thiét ké Muyc nuéc
Kich ban . , - - S A1 A
Tan suat Thoi ky lap lai Bién thiet ke
KB1 20% 5 nam Triéu cudng
KB2 10% 10 nam 1%
KB3 5% 20 nam 2%
KB4 2% 50 ndm 5%
KBS 1% 100 nam 10%

Dir liéu KTTV, dia hinh, vet i, mang lwéi song ngoi vi tram
KTTV

] !

Bo Mo hinh MIKE NAM - MIKE Bo kich ban la
11 - MIKE 21 - MIKE FLOOD

!

Bé ban do ngap lut theo cic kich
ban

]

Bo tiéu chi xac dinh cip o hiém
hoa lii lut

)

‘ Bin do hiém hoa I lut ‘
Cap d6 hiém hoa timg 6 lwdd trén ban do

Hinh 6. So do nghién citu

2.2.3 B¢ tiéu chi xac dinh cdp dé hiém hoa lii
lut

Trong nghién ctru ndy, cdp d6 hiém hoa 1ii lut
dugc gan cho ting vung dya vao kha nang bi 1t
lut ctia timg 6 ludi trén ban d6. Néu mot ving
thuong xuyén bi ngap lut thi ving d6 c¢6 cap do
hiém hoa 1 lut cao va nguoc lai, néu vung do rat
it khi bi ngap lut, ving d6 c6 cip d6 hiém hoa
thap.

Céip d6 hiém hoa trong nghién ctru nay duoc
xdy dung dua trén két qua cta cac nghién ciru
gan day [16,17,18,19, 20] va tir kinh nghiém cta
tac gia xem xét cac diéu kién trén luu vuc song
cling nhu két qua mo phong mé hinh. Theo d6 5
thang céip d% hiém hoa duoc xac dinh véi cac
tiéu chi ¢ bang 2.

Bang 2. Tiéu chi xac dinh ccfp dé hiém hoa lii
lut viing nghién ciru
Ky KB

Cép dd hiém hoa hid N Mo ta
iéu 1
1. Hiém hoa rat H5 KBI Vung rat
cao thuong xuyén
bi ngép lut
2.Hiémhoacao H4 KB2 Vung thuong
xuyén bi ngip
lut
3. Hiém hoa H3 KB3 Vung thinh
trung binh thodng bi ngap
lut
4. Hiémhoathdp H2 KB4 Hiém khi bi
ngép lut
5.Hiém hoa rit H1 KB5 Hau nhu
thap khong bi ngép
lut

3. Két qua va thao luin

3.1. Hiéu chinh va kiém dinh mé hinh
MIKE NAM

Mo hinh MIKE NAM duoc thiét 1ap cho 30
tiéu luu vuc trén. Do chi c6 2 tram do luu lugng
trén luu vuc la Nong Son va Thanh My nén mo
hinh dwoc higu chinh va kiém dinh cho 2 tiéu luu
vuc nay trong 2 tran 1i 16n vao cubi thang 9 dau
10 nam 2007 va 2009. Két qua twong dbi tt nhur
thé hién & bang 3.

B0 thong s sau kiém dinh ctia 2 m6 hinh nay
duogc ap dung cho cac tiéu luu vuc tuong tu dé co
thé md phong dugce dong chay tir mua.

3.2. Higu chinh, kiém dinh mé hinh MIKE
FLOOD

M0 hinh nay da dugc hi¢u chinh va kiém dinh
béing s6 liéu thuc do cua tran 1 2007 va 2009
trén mot s vi tri khéng ché nhu Giao Thuy, Ai

TAP CHI KHi TUQONG THUY VAN
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Nghia, Cau Lau va Cam L& (Bang 4) va mot s6 1 kha tt, dam bao bo thong s6 ciia m hinh thay
vét 1di ctia tran 1& nam 2009 thu thap dugc rairac  luc 1 chiéu va 2 chiéu ¢6 thé duoc st dung dé
trén ving dong bang ngp li (Hinh 7). Két qua  mo phong ngap lut ving nghién ciru.

Badng 3. Két qud hiéu chinh va kiém dinh mé hinh MIKE NAM

» Hé s6 Nash Hé sb twong quan R
Tiéu luu vuc
Nam 2007 Nam 2009 Nam 2007 Nam 2009
Nong Son 0,97 0,96 0,97 0,94
Thanh M¥ 0,96 0,81 0,96 0,96

Bang 4. Két qua hiéu chinh va kiém dinh mé hinh

Hiéu chinh Kiém dinh
vO1 tran 14 nam 2009 vO1i tran 1d nam 2007
STT Tén tram Soéng : -
Chi ) } Chi s6 }
Panh gia Panh gia
Nash Nash
1 Ai Nghia VuGia 0,89 Tét 0,86 Tét
2 Cam Lé VuGia 0,85 Tét 0,85 Tt
3 Giao Thay ~ ThuBdén 0,90 Tét 0,90 Tét
4 Cau Lau ThuBon 0,86 Tt 0,87 Tét

: trong nudc. Tiép dén 12 Hoi An, Thang Binh,
"\L Pai Loc tinh Quang Nam va Hoa Vang, Ngil

Z A Hanh Son ctiia Da Ning déu c¢6 dién ngp xap xi
y <1 ‘&_I 20%. D9 ngdp sau trung binh khodng 1m va
o “_‘:‘ _w‘ ) ngdp ung cuc bd ndy mot phan giy ra boi hé
X s m‘ 4 \ . A S A T
i, P T g thong duong giao thong chia cat tuyén thoat 1a.
it € W
ol Saw
T B ™)
;i >

~ N

Hinh 7. So sanh vét lii va mé phong tran li
Chu glal

nam 2009 T emanen
4.4. M6 phéng ngap lut ma

Sau khi dé c6 bo thong s6 duoc kiém dinh cua e
mo hinh 18, cac kich ban 1t dugc mo6 phong va
phan tich. — L
[ -—'-—'—‘—=—:;_.m.-,

Hinh 8. Do ngdp sdu lon nhat kich ban mua

tan sudt 50% két hop triéu cuwong

Két qua cho thdy ngay ca v6i tran mua 50%
két hop véi triéu cuong, ving ha du VGTB da
¢6 nhitng diém ngap cuc bo (Hinh 8). Theo két
qua md phong, ddy thuong 1a nhitng ving dat Két qua kich ban mua 20% két hop véi triéu
triing, phan b & cac huyén ving dong bang thap ~ cuong (KB1) cho thiy dién ngap da ting 1én gan
triing trong d6 ba huyén Qué Son, Pién Ban, 1.5 lan (tu khoang 23860ha 1én khoang 33660
Duy Xuyén tinh Quang Nam 1 ngap ning nhat, ha) (hinh 9). Pay chinh 1a kich ban phan vung

v6i trén dudi 40% dién tich cia cic huyén chim 0 hiém hoa rat cao, cdc xa c6 dién tich nam

TAP CHi KHi TUQNG THUY VAN
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trong vung ngap do kich ban nay gay ra s€ duoc
gan muc do hiém hoa H4. H¢ théng duong giao
thong & day, dic biét tuyén duong qudc 16 1A da
gy ngap sau O thugng ngudn va ngin khong co
lii tiéu thoat vé ha du. Mirc ngép sau phd bién da
tang lén 2m.

Chu glal

—— sorg chnn
—
Kich ban lu 20%
Do ngap sau lon nhat

a3
0s-1
1-13
15-2
3.4
=
| =1
LB

Hinh 9. Do ngdp sdu lon nhat kich ban mua
tan sudt 20% két hop triéu cieong (KB1)

Chu giai

—— sy et

[ rarngenipes

Do ngap sau lon nhat

0.5

—— Duong g mang = s

Hinh 10. Bo ngdp sau lon nhat kich ban mua
tan sudt 10% két hop muc mede bién (MNB)
1% (KB2)

Chu gial
— somg enem g
T ramgoniyen
Do ngap asu lon nhat N

05
06-1
1.15

15-2
2.3
-4
.
e
—
—— [uosg gactrang [ i .

Hinh 11. Bo ngdp sau lon nhdt kich ban mura
tan sudt 1% két hop muwc mede bién (MNB)
10% (KB5S)

BAI BAO KHOA HQC

Dbi v6i tran mua c6 thoi ky xuat hién lai 1a 10
nam két hop v6i muc nude bién 100 nam (KB2).

Dbi v6i tran mua co thoi ky xudt hién lai 1a
100 nam, d6 ngap sau va dién ngap tang lén dang
ké (hinh 11). Néu xem xét muc nudc tai cac tram
khéng ché & ha luu, Cau Lau va Cam Lé (xem
hinh 2 dé xac dinh vi tri cac tram nay), co thé
nhan thay céc tran Ii thiét ké dugc xay dung co
muc nude 16n hon nhiéu so vdi cac cap bao dong
(Myc nuéde BD trong hinh 12 va 13).

Ngay véi tran mua c6 thoi ky xudt hién lai 2
niam két hop véi tridu cuong (RP2), muc nude
dinh It da vuot bao dong 1 ¢ tram Cau Lau va
bao dong 2 ¢ tram CAm Lé&. Vi tran mua c6 thoi
ky xudt hién lai 5 nim (RP5) va trdn mua c6 thoi
ky xuat hién lai 10 nim (RP10), myc nudc da
vuot bao dong 2. Tran mua 20 ndm (RP20) muc
nude da vuot bao dong 3 va tran mua 16n hon 50
nam (RP50 va RP100), myc nudc vugt muc lich
str, do duoc nam 2009 va 1964.
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Néu chi so sanh vé dién ngap, co thé nhan
thdy dién ngap thay doi khong 16n do dia hinh
thap triing ving dong bang tiép giap véi dia hinh
nui cao ving thuong ngudn luu vire. Tuy nhién
d6 ngap sau thi tang 1én dang ké.

Tir cac két qua phan tich trén, tién hanh xay
dung ban do hiém hoa i lut ving nghién ctu.

4.5. Xdy dung bén do hiém hoa

Sau khi c6 6 liéu mé phong ngap lut cua 5
kich ban i, ban dd hiém hoa duoc xay dung
dua trén bg tiéu chi ¢ bang 2 va duogc thé hién
6 hinh 14.
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Hinh 14. Ccfp dé hiém hoa lii lut lwu luu viee
song Vu Gia Thu Bon

Huyén cé hiém hoa lii lut cao nhét 1a Thang
Binh va Pi¢n Ban voi khoang 88% va 70% dién
tich ctia cac huyén nam trong ving c6 hiém hoa
trong d6 hiém hoa rit cao chiém hon 40%. Tiép
dén 12 Hoi An c6 tong dién tich ndm trong ving
hiém hoa 1an lugt 1a 64% véi hiém hoa rat cao
chiém 14%. Qué Son va Duy Xuyén c6 dién tich

hiém hoa chiém 54%, Pai Loc chiém X'Qip X1
40%. Mot s6 huyén ciia Da Nang ciing co dién
tich chiu hiém hoa twong d6i 16n nhu Cam L&,
Hoa vang, Ngii hanh Son v6i dién tich hiém hoa
chiém trén 40% trong d6 hiém hoa rat cao chiém
khoang trén dudi 10%.

4. Két luan va kién nghi

Trong nghién ctru nay, cong cu GIS duoc két
hop v&1 mo hinh thuy van, thuy luc MIKE 11 -
21 dé dua ra duoc ban dd hiém hoa luu vuc song
Vu Gia Thu Bon trong diéu kién hién trang. Day
la mot trong nhitng dau vao quan trong cho
nghién ctru vé danh gia rui ro 1d Iyt ving nghién
ctru, dé tir d6 cac nha ra quyét dinh dua ra duogc
chién Iugc phat trién phi hop nham giam nhe cac
thiét hai do n6 gay ra, béi véi vung ha du luu
vue Vu Gia Thu Bon, c6 thé théy hiém hoa Iii lut
1a rat 16n, 7 huyén co hiém hoa ngap lut cao va
rat cao la cac huyén Pai Loc, Dién Ban, Duy
Xuyén, Thing Binh, Qué Son ctua Quang Nam
va Hoa vang, Ngii Hanh Son ciia Pa Nang. Dia
hinh Ivu vuce twong dbi dbc & mién nui va thap va
bang phang ¢ ving dong bang nén dién tich nam
trong ving ¢ hiém hoa thap 1a rét it.

Dua vao két qua nay c6 thé thiy cac huyén
trén can c6 dinh huéng phat trién cho phu hop
v6i cAp d6 hiém hoa cta ving. Cac nghién ciru
tiép theo nén tap trung phén tich vé mirc d6 phoi
16 va tinh dé bi ton thuong cta cac cong dong
ndm trong cac ving hiém hoa. Tir d6 d& xuit
duoc cac bién phap giam thiéu rai ro 1d lut cho
su phat trién bén viing cap luu vuc song ctia Vu
Gia Thu Bén.

Loi cam on: Bai bao nay dwoc xay dung su dung két qua cua dé tai cd'p co so Truong Dai hoc
Tai nguyén va Méi truong Ha Noi “Nghién ciru xdy dwng ban do hiém hoa lii lvu viee séng Vu Gia
Thu Bon trong diéu kién bién doi khi hdu” thuc hién béi chinh tac gia Truwong Van Anh. Phan thiét
lap, hiéu chinh va kiém dinh mé hinh duoc thuce hién béi tac gia Hoang Thanh Son, Vién Bia ly.
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CLASSIFICATION OF FLOOD HAZARD CAUSED BY HEAVY RAIN-
FALL AND SEA LEVEL RAISE IN VU GIA THU BON RIVER BASIN

Truong Van Anh', Hoang Thanh Son?
"Hanoi University of Natural Resources and Environment
nstitute of Geography

Abstract: Vu Gia Thu Bon is the biggest river basin in Central part of Vietnam. This basin has
very steep mountainous area and sparse river network that make the big volume and intensity of
rainwater concentration over large mountainous area and send to the low land of the basin caused
huge flooding area with extreme damage to people and asset. Therefore the classification of flood
hazard zone will be meaningful work for flood risk management. This paper will classify the flood
hazard zone which caused by heavy rainfall in combination with sea level raise in Vugia Thu Bon
river basin. The main method is applying modelling and GIS to develop the flood hazard map of the
basin. The result show that, 30% of low land area belongs to very high and high hazard level, 5%
belongs to moderate one and 2% belongs to low and very low ones. This result will be a basic in-
formation for the decision maker who can used it to define a strategic development of region as well
as to design an emergency plan for responsing extreme flood event to reduce as much as possible
the damage.

Keywords: Natural disaster risk assessment, flood hazard, Vu Gia Thu Bon, hazard level.
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DU’ TINH KHI HAU TUONG LAI O LUU VUC SONG BA
TRONG BOI CANH TiNH KHONG CHAC CHAN CUA
CAC MO HINH KHI HAU
Phan Thi Thay Dwong!, Vii Thi Van Anh'?, Nguyén Thi Tuyét!

Tém tit: Bai bdo danh gid tinh khong chdc chdn trong két qud cdc mé phong bién khi hdu ¢ leu
viee song Ba (LVSB) cua 4 nhom moé hinh: GCMs, RCMs, GCMs dwoc hiéu chinh sai 56 hé théng
(BC-GCMs); RCMs duwoe hiéu chinh sai sé hé thong (BC-RCMs). Phuwong phdp ddanh gid tinh khéng
chdc chdn trong thoi ky nén dwa trén phdn tich cac sai so thong ké. Viéc so sanh bién trinh cdc thang
trong ndm gitka cdc két qua mé phong dwoc tién hanh véi s6 liéu quan trdc tai 3 tram do nhiét do
va 6 tram do mua. Viéc danh gia dy tinh khi hdu LVSB trong tuwong lai bcing cach phan tich do léch
chuan (SD) cua két qua dy tinh khi hdu tai cdac bach phan vi khdac nhau. Sau do, bai bao lwa chon
nhém mé hinh c6 tinh khéng chdc chdn thdp nhat dé di tinh khi hdu twong lai trén toan LVSB. Két
qud cho thay, nhém BC-RCMs ¢6 tinh khéng chdc chdan nhé nhat, do d@é bai bdo lira chon nhém BC-
RCMs dé du tinh khi hdu twong lai trén LVSB. Péi véi cac bién nhiét do, mirc tang dao dong tir 0-
4,8°C s0 Vi thoi ky nén ¢ tdt ca cdc thoi ky, tang nhiéu hon & khu viee ¢6 nén nhiét @ trung binh
cao hon. Poi véi bién lwong mwa, mirc tang tai cac tram co su khac nhau, xu thé tang nhiéu hon &
nhitng khu viee ¢6 lwong muwra nam Ién, mirc tang heong mira miia muwa thap hon so véi mia khé.

Tir khéa: Tinh khéng chic chan, Két qua mé hinh khi hdu, L viee séng Ba, Bién doi khi hdu.

Ban Bién tép nhan bai: 5/7/2019  Ngay phan bién xong: 22/8/2019 Ngay dang bai: 25/09/2019

1. Mé dau

Trong nghién ciru vé tac dong cua bién doi
khi hau (BPKH) dén hé thdng tai nguyén nudc
(TNN) trén luu vuce séng, cach tiép can tir trén
xudng (top-down) thuong dugc st dung phd bién
[24]. Céch tiép can nay duoc dua ra dudi dang
khung phan tich tai Hoi nghi cac thanh vién lan
thir nhat trong khuon kho Cong ude khung cua
Lién Hop qudc vé BPKH vao nam 1995 [9].
Theo d6, viéc danh gia tac dong cuia BDKH bt
dau véi dy tinh khi hau tir cdc md hinh khi hau
toan cau (GCMs). Cac két qua dy tinh khi hau
sau d6 duoc chi tiét hoa théng ké hodc dong luc
bang mo hinh khi hau khu vuc (RCMs) va hiéu
chinh sai s6 hé théng dé dua két qua tir RCMs
gan hon voi sd liéu quan tric. Sau do, cac bién
khi hau dugc str dung lam dau vao cua md hinh
thity van va tiép theo 1a mé hinh thuy luc hodc/va

'Pai hoc Tai nguyén va Moi truong TP.HCM
’Pai hoc Bach khoa TP.HCM
Email: pttduong@hcmunre.edu.vn

cac md hinh hé théng TNN khac. Sau khi dy tinh
duogc su thay ddi ciia TNN trén luu vuc trong bdi
canh BDKH, cac d& xuat vé cac giai phap thich
ung cho luu vuc nghién ctru dugce dua ra [6, 10,
22, 23, 25]. C6 thé noi, cach tiép can top-down
d3 cung cap dugc cac thong tin vé tac dong tiém
tang cua BbDKH dbi vai mot luu vue song cu thé
bang cach st dung cac kich ban phat trién kinh
té x4 hoi, bao vé moi truong va kich ban néng
do khi nha kinh khac nhau trong tuong lai [8].
Tuy nhién, két qua cua cach tiép can nay da gay
ra kho khan cho cac nha hoach dinh chinh sach
trong viéc ra quyét dinh vé cac giai phap thich
{mg do su khong chic chin tir cac két qua duy tinh
khi hau [5, 7, 15, 16, 21].

Sy khong chic chin trong két qua danh gia
tac dong cia BDKH theo céach tiép can tir trén
xudng dén tir nhiéu ngudn khac nhau. Ngudn goc
dau tién 1a do su phu thudc vao céac kich ban phat
trién kinh té-xa hoi (KT-XH) va phat thai khi nha
kinh (KNK) trong twong lai, bao gdbm dan sd,
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quy md cua cac nganh kinh té, sy phat trién vé
khoa hoc k¥ thudt va cac chinh sach vé bao vé
moi trudng [12, 24]. Ngudn gdc tiép theo lién
quan dén qué trinh mé hinh hoa, bao gdm mo
hinh khi hdu GCMs (cung cac ky thuat chi tiét
héa va hiéu chinh sai s hé théng) va cac mo
hinh mé phong tac dong dén hé thong nhu mo
hinh thity vin, mé hinh thay lyc, mé hinh t6i vu
hoa... [10, 15]. Cubi cung 1a sy dao dong khi hau
tu nhién ¢ pham vi dia phuong ciing 1a ngudn
gbc gop phan tiép theo cho chudi khong chic
chan trong két qua danh gia tic dong cia BDKH
theo cach tiép can tir trén xudng [15]. Nhiéu
nghién ciru di dinh lugng tinh khong chic chin
tir cac ngudn khac nhau, két luan dua ra 1a tinh
khong chic chin trong qua trinh dy tinh khi hau
tir GCMs, cac qua trinh chi tiét hoa va hiéu chinh
sai s6 hé thdng 13 16n nhat, trong khi cac ngudn
khac ciing rat dang ké [10, 13, 14, 18, 19].

Luu vuc song Ba (LVSB) 1a luu vuc song 16n
nhét mién Trung Viét Nam véi téng dién tich tu
nhién 14 13.417km?, trai dai tir 12°55” dén 14°58’
vi do Bic va 108°00° dén 109°55” kinh d6 Pong.
Phan 16n luu vuce thude ranh gidi cac tinh Gia
Lai, bak Lak va Pha Yén. Khi hau trén LVSB
chiu anh huong ctua day nai Truong Son, bao
gém 3 ving khi hau kha rd rét: ving Pong
Truong Son, vung Tay Truong Son va vung
Trung gian. So vdi cac luu vuc song khac ¢ Viét
Nam, LVSB c¢6 tai nguyén nudc han (TNN) han
ché v6i mo6 dun dong chay trung binh hang nim
vao khoang 25,72 1/s.km?. Hon nira, do lugng
mua trén luu vuc phan bd khong déu theo thoi
gian, lugng mua trong 4 thang miia mua chiém
80-85% tong lwong mua nim, dan dén sy chénh
léch gitra luu lugng dong chay 16n nhat va nho
nhét tai cac tuyén do 1a rt 16n, vi du tai An Khé
13 69,9 lan, tai Cung Son 1a 25 lan [2]. Hau qua
1a cac thién tai lién quan dén tai nguyén nuée
nhu han han, 1 lut, xdm nhap min, 6 nhiém
nude xdy ra ¢ rat nhidu noi trong luu vie. Cac
nghién ctru trude day vé BPKH va tac dong dén
TNN ¢ LVSB & Viét Nam déu dugc tién hanh
theo cach tiép can tir trén xudng [1-4]. Nhu da
phan tich & trén, két qua ctia nhitng nghién ctru
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nay da giy nén nhirng khé khan cho nha hoach
dinh chinh sach trong viéc ra quyét dinh céc giai
phép thich tng trén luu vuc.

CHU [DAN

= Ranh gidi lu virc

— ‘.5\\|u_"1h|nh
* Tram ma
# Tram|khi tong

Hinh 1. Ban dé mang ludi song suoi luu viee
song Ba

Bai bdo nay tap trung danh gia tinh khong
chéc chin lién quan dén du tinh khi hau, bao
g6m két qua du tinh ttr GCMs; ky thuat chi tiét
hoa va ky thuat hidu chinh sai s6 hé thong cua
cac két qua dy tinh khi hdu ¢ LVSB, tir d6 lua
chon nhém mé hinh c¢6 tinh khong chic chin
thép nhéat nham dua ra du tinh khi hau cho toan
LVSB trong twong lai. Két qua ciia bai bao co y
nghia quan trong trong viéc lam ting tinh chéc
chan trong két qua du tinh cta cac bién khi hau
lam d4u vao cho mé hinh thay vin va cic mo
hinh hé théng khac dé danh gia tac dong cua
BDKH dén hé théng TNN trén luu vuc mot cach
hi¢u qua.

2. S6 liéu thu thap va phwong phap nghién
ciru

2.186 liéu

- S ligu quan tréc: s6 lidu nhiét do va luong
mua ngay trong giai doan 1986-2005 tai 3 tram
nhiét d0 (An Khé, Pleiku va Tuy Hoa) va 6 tram
mua (An Khé, AuynPa, Pleiku, MDrak, Buon
Hb va Tuy Hoa) dugc sir dung 1am co so dé danh
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gia tinh khong chic chin ctia mé hinh khi hau
thoi ky nén.

- S6 liéu mo hinh khi hau: tong s6 43 thanh
phan trong két qua cua 21 GCMs tuong g véi
4 kich ban ndng d6 khi nha kinh trong AR5
(RCP2.6, RCP4.5, RCP6.0, RCP8.5) cua IPCC
dugc str dung dé dy tinh khi hau tuong lai trén
LVSB. Céc két qua nay dugc noi suy tir cac diém
ludi vao toa d cua 3 tram khi tugng va 6 tram
mua bang phuong phap ndi suy song tuyén.

2.2 Phwong phdp ddnh gid tinh khong chdc
chin ciia két qua dw tinh khi hdu tic mé hinh
khi hau

C6 nhiéu nghién ciru d dinh luong tinh
khong chéc chan tir cac két qua du tinh khi hau,
trong d6 ap dung nhiéu phuong phéap véi cac
budc thuc hién khac nhau [11, 17, 26]. Tuy
nhién nhin chung, ¢6 2 cach tiép can chinh: (1)
thong qua qué trinh phan tich tinh nhat quan giita
cac két qua md phong cta cac thanh phan mo
hinh khi hau va (2) so sanh gitta cac két qua mo
phong khi hau trong qua khtr véi dir 1iéu thuce do
[11,20].

Trong bai béo nay, tinh khong chac chan ctia
cac két qua dy tinh khi hau ttr cac nhém mo hinh
dugc danh gia qua cac chi s6 thong ké theo hai
budc:

- Panh gi4 két qua mo phong khi hau LVSB
trong thoi ky nén: Phan tich sai s trung binh
(ME), sai s6 tuyét d6i trung binh (MAE) va so
sanh bién trinh cac thang trong nam giita cac két
qua mod phong voi sd lidu quan trac tai tram.
Cong thtc tinh ME va MAE nhu sau:

-1 =0
ME - NZiN:1(F1 01) (1)

N
MAE=%;|I~1 o )

Trong d6 Fi va O twong ting 1a gia tri mo6 hinh
va gia tri quan tric ctia mot bién nao do (nhiét
d6, lugng mua); N 1a s6 luong mau.

- Panh gia két qua dy tinh khi hdu LVSB
trong twong lai: Phan tich d 1éch chuan (SD)
cua két qua dy tinh khi hau tai cac bach phan vi
khac nhau.
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Gia tri cia ME cho biét xu huéng léch trung
binh cua gia tri dy bao so v6i gia tri quan tréc.
Gia tri MAE biéu thi do léch trung binh cua sai
s6 mo hinh nhung khong néi 1én xu hudng léch
cua gia tri du bao va quan tric. Do 1éch chuan
SD cho thay sy chénh léch vé gia tri cua ting
thoi diém danh gia so voi gia tri trung binh. Cac
sai s6 trén dugc ap dung vao bai toan dé danh gia
tinh khong chic chin cua cac nhém mé hinh khi
hau so véi gia tri thuc do. Trong thoi ky nén, néu
ME va MAE cang 16n thi tinh khong chic chin
cuia md hinh cang cao, va nguoc lai, néu ME va
MAE cang nho thi tinh khong chic chin ciia mo
hinh cang thap. Gia tri SD trong thoi ky tuong
lai cang 16n thi tinh khong chic chin ciia md hinh
cang cao va nguoc lai. Bai bao so sanh cac sai s6
nay cua 4 nhém mo hinh khi hau va lga chon
nhém mo hinh c6 tinh khong chéc chin thip nhat
dé dy tinh cho mé hinh khi hau twong lai.

Céc thoi doan nghién ctru gdm: 1986-2005
cho thoi ky nén, 2016-2035 cho thoi ky twong
lai gan, 2046-2065 cho thoi ky giita thé ky va
2080-2099 cho cudi thé ky. Bén nhém mé hinh
khi hau dugc su dung gém:

1) GCMs: Nhém nay gém tong s6 43 thanh
phan két qua tir 20GCMs trong cac kich ban
AR5 khic nhau (RCP2.6: 10 thanh phan,
RCP4.5: 20 thanh phan, RCP6.0: 10 thanh phén,
RCPS8.5: 10 thanh phan);

2) RCMs: Nhom nay goém tong sé 20 thanh
phan két qua, c6 ngudn gbc tir mot sé GCMs
dugc chi tiét hoa bang RCMs (CCAM, cIWRF
va PRECIS) tuong ung voi cac kich ban khac
nhau;

3) GCMs sau khi hiéu chinh sai s hé thong
(BC-GCMs): céac két qua tir nhém 1 duoc hidu
chinh sai sé hé théng bang phuong phap hiéu
chinh phan vi (quantile-mapping) [6];

4) RCMs sau khi dugc hi€u chinh sai s6 hé
thong (BC-RCMs): cac két qua tir nhom 2 duoc
hiéu chinh sai sé hé théng bang phuong phap
hi€u chinh phan vi (quantile-mapping) [6].

Bang 1 thé hién danh sich cac GCMs va
RCMs va cac thanh phan mo hinh khi hau sir
dung trong nghién ctu.

TAP CHi KHI TUQNG THUY VAN
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Bang 1. Danh sach cac GCMs va RCMs dwoc sur dung trong nghién citu

GCMs RCMs
M hinh Kich thuéc 6 M5 hinh Kich thuéc 6 . . D6 phan giai,
luéi (km) lwoi (kmy ~ MOhinh - Thanh phin miérf) tinh }(gkm)
ACCESSI1-0 210x 130 HadCM3 410 x 280 ACCESS1-0; 10 km, 5-30N
BCC-CSM1-1  310x310  HadGEM2-AO  210x 130 CCSM4; va 98-115E
CanESM2 310310 HadGEM2-CC  210x130 ...\ CNRM-CMS;
CCSM4 130x100  INMCM4 220 x 165 GFDL-CM3;
CESMI-CAM5 130x100  IPSL-CMSA-LR 410210 MPI-ESM-LR;
NorESM1-M
CNRM-CM5  155x155  MIROCS 155 x 155 30 km, 3,5-27N
CSIRO-Mk3-6- 210x210  MPI-ESM-LR 210x210  cIWRF  NorESMI-M  va 97,5-116E
0 25
GFDL-CM3 275x220  MPL-ESM-MR  210x 210 CNRM CM5; 25 km, 6,5-25N
GFDL-ESM2G ~ 275x220  MRI-CGCM3 120x 120  PRECIS GFDL-CM3;  v&99,5-115E
GFDL-ESM2M  275x220  NorESMI-M 275 x 210 HadGEM2-ES

2.3 Phwong phdp dinh gid sw bién doi ciia
cdc yéu to khi hiu twong lai

Muc do bién ddi cua cac bién khi hau duge
tinh toan so v6i thoi ky nén voi cong thie nhu
sau:

- D6i v6i nhiét d6 trung binh:

ATfuture = Tfilture - T1986_2005 (3)

- P6i v6i lwong mua:

—k

_ P — P1986-2005

future x100  (4)

P1986-2005

*

AP

future —

Trong d6 AT 12 bién ddi ctia nhiét do trong
tuong lai so véi thoi ky nén (°C); T, 1a gid tri
nhiét d¢ trong twong lai m6 phong tir mo hinh
(°C); Tiss200s 13 nhiét do trung binh cta thoi ky
nén (1986-2005) (°C); AP 12 bién ddi cua
luong mua trong twong lai so véi thoi ky nén
(%); szture la luong mua trong tuong lai md
phong tir m6 hinh (mm).

Pl9g6—2005 la lrgng mua trung binh cua thoi ky

nén (1986-2005) (mm)

3. Két qua

3.1 Pdnh gid tinh khéng chic chdn ciia cdc
két qua duw tinh khi hiu 6 lwu viee séng Ba tiv
mé hinh khi hdu

3.1.1 Tinh khéng chdc chdn ciia mé hinh khi
hdu thoi ky nén

Déi v6i cac bién nhiét do: Tai tat ca cac tram
trén LVSB, két qua mé phong ctia GCMs ¢ xu
hudng 16n hon s liéu thuc do, trong khi két qua
tir RCMs c6 xu hudng nhd hon (trung binh trén
toan luu vuc, ME ciia GCMs 1a 0,23 va RCMs la
-0,65). Chi s6 MAE cua két qua GCMs 16n hon
so voi két qua ciia RCMs (trung binh trén toan
luu vuc, MAE cia GCMs la 1,7 so voi 0,84 cua
RCMs). Sau khi &p dung phuong phap hiéu
chinh sai s6, cac két qua cia mé hinh GCMs va
RCMs tét hon nhiéu. Cu thé, gia tri ME tai tat ca
cac tram trong luu vuc béng 0,02 dbi v6i BC-
GCMs va 0,0 dbi véi BC-RCMs.

Bang 2. Sai s6 tuyét doi va sai s6 tuyét doi trung binh ciia nhiét dg thoi ky nén trong mé hinh khi
hdu so véi s6 liéu quan trac

Mb GCMs RCMs BC-GCMs BC-RCMs
hinh Mua  Mua Ca Mua Mua Ca Mua  Mua Ca Mua Mua Ca
mua kho nam mua kh6 nim mua kho nam mua kho nam
ME 24,0 42,7 -85 -3,8 85,7 144 1,6 6,0 2,6 1,4 3,9 1,5
MAE 39,3 794 34,1 37,1 116,6 39,3 31,5 55,0 27,2 31,2 49,6 25,7

Dbi v6i cac bién luong mua: Bang 3 cho thiy
cac gia tri sai s ciia md hinh GCMs va RCMs ¢
su khac nhau, véi ME (GCMs) = (-8,5) va ME

TAP CHI KHI TUQNG THUY VAN

(RCMs) =14,4. Dic biét vao mua kho, két qua
md hinh so véi két qua thuc do c6 su sai léch
dang ké (ME trong mua kho ctia GCMs 1a 42,7;
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cua RCMs la 85,7). Sau khi hi¢u chinh sai s, sai
sd trung binh cia GCMs va RCMs déu giam
dang ké, két qua cia ME (BC-RCMs) = 1,5 t6t
hon so vo1i ME (BC-GCMs) = 2,6). Tuy nhién,
sai sO tuyét d6i trung binh cai thién khong dang
ké (MAE hang nam cia BC-GCMs va BC-
RCMs lan lugt 1 27,2 va 25,7). Vi tat ca cac
nhoém mo6 hinh, gia tri MAE trong mua kho kha

BAI BAO KHOA HQC

16m so voi mua mua.

So sanh bién trinh lugng mua theo cac thang
trong nam gitra mo phong va thuc do (Hinh 2)
trong giai doan thoi ky nén cho thy két qua mo
phdéng ctia nhom mo hinh khi hau da hi¢u chinh
sai s6 hé thong 1a tot hon han so v6i nhom chua
hiéu chinh sai s hé théng, dbi v6i ca GCMs va
RCMs, dac biét vao mua mua.

Bang 3. Sai so trung binh va sai so tuyét doi trung binh cia lwong mwa moé phong cua cdc nhém
mo hinh khi hdu so voi so liéu quan trac

Mb GCMs RCMs BC-GCMs BC-RCMs
hiph Mioa Mia Ci Mua Mia Ca Mia Mua Ca Mia M Ca
mua  khd nam mua kh6 nam mua  khd nam  mua kho nam
ME -24,0 427 -8,5 -3,8 85,7 144 1,6 6,0 2,6 1,4 3,9 1,5
MAE 393 79,4 34,1 37,1 116,6 393 31,5 55,0 27,2 31,2 49,6 25,7
400 = GCM | 800 . GCM
300 600
|
200 REM 400 “RCM
100 BC. |200 BC.
0 GCM GCM
123456789101112 1'234567289101112

Hinh 2. Bién trinh lwong mua theo cdc thang trong nam giita mé phong va quan trdc 6 tram
An Khé va Tuy Hoa

Nhu véy, trong két qua mé phong khi hau ¢
LVSB ¢ thoi ky nén, nhom mo hinh d3 duoc hiéu
chinh sai s6 hé thng (d6i v6i ca GCMs va
RCMs) ¢6 tinh khong chic chin thap hon han so
v6i nhém md hinh chua dugc hiéu chinh sai sé.
Trong khi tinh khong chéc chan giita hai nhém
GCMs va RCMs (d6i véi ca hiéu chinh va chua
hi¢u chinh) khong cé su khac biét 13 rét. Do do,
trong budc tiép theo ctia nghién ciru nay, bai bao
chi tap trung so sanh tinh khong chic chan cia cac
két qua du tinh & cac thoi ky tuong lai cia hai
nhém BC-GCMs va BC-RCMs ma bo qua cac két
qua khong dugc hiéu chinh sai s6 hé thong.

3.1.2 Tinh khéng chdc chdn trong cdc di tinh
khi hdu twong lai cua BC-GCMs va BC-RCMs

Déi v6i cac bién nhiét do: Nhin chung, trong
tat ca cac giai doan tuong lai, tai tit ca cac phan
vi, d9 léch chuan cia BC-GCMs khd 16n so véi
BC-RCMs (Bang 4). Cu thé, trong giai doan
2016-2035, gia tri d6 1éch chuan ciia BC-GCMs
& phan vi thtr 10 va 90 lan luot 12 0,45 va 0,51,
trong khi céc chi s nay cia BC-RCMs 1a 0,23
va 0,38. Cang dén cudi thé ky, gia tri do léch
chuan cang cao d6i v6i ca BC-GCMs va BC-
RCMs.

Bdng 4. B¢ léch chudn bién nhiét @ ciia BC-GCM va BC-RCM

han vi BC-GCMs BC-RCMs
Giai doa 10t 50t 9Qth ™ 100 50" 90" TB
2016-2035 0,45 0,48 051 046 023 028 038 0,28
2046-2065 0,65 0,71 0,75 0,69 046 0,555 060 0,54
2080-2099 1,07 1,12 1,16 1,12 0,97 1,03 1,06 1,01

TAP CHi KHI TUQNG THUY VAN
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MUC BIEN DOI NHIET O TRUNG BINH TAI TRAM AN KHE

Mite bién déi (°C)

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Nam

MUTC BIEN 61 NHIET 0 TRUNG BINH TAI TRAM AN KHE

Mcrc bién ddi (°C)

-14

~2

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Nam

Hinh 3. Pham vi bién thién suw thay déi nhiét dg trong thé ky 21 ciia BC-GCMs (trdi) va BC-RCMs
(phai) tai tram An Khé

Hinh 3 cho thiy pham vi bién thién nhiét do
ctia BC-GCMs va BC-RCMs déu ting dan vao
cudi thé ky. Vao nam 2100, pham vi nay 1én dén
3-4°C.

D6i véi cac bién luong mua: Nhin chung, tinh
khong chic chin cia BC-GCMs & tat ca céac
phan vi déu & miic cao (Bang 5). Trong giai doan
2016-2035, gia tri do léch chuan lan luot 1a
449,89 va 1.167,27 & phan vi thir 10 va 90. Dén
cudi thé ky, cac gia tri nay lan luot 1a 484,81 va
1.272,78 cho thiy su ting nhe cia cac két qua

BC-GCM s trong suét thé ky. Doi voi BC-RCMs,
két qua duoc cai thién dang ké, nhung van ¢ mirc
cao. Dic biét trong giai doan tuong lai gan, gia
tri 6 léch chuan & phan vi tht 10 va 90 giam
xudng con 171,88 va 316,22. Bén cudi thé ky,
cac gia tri nay lan luot 14 247,07 va 482,97. Hinh
4 cho thiy, pham vi bién thién su thay doi lugng
mua ctia BC-GCMs 16n nhat vao giai doan giita
thé ky va giam dan vao cudi thé ky. Trong khi
d6, pham vi bién thién cia BC-RCMs cang vé
cudi thé ky cang tang.

Badng 5. B¢ léch chudn bién lwong mua ciia BC-GCM va BC-RCM

han vi BC-GCMs BC-RCMs
Giai dog 10" 50" 90 TB 10" 50 90" TB
2016-2035 449,89 613,75 116727 726,06 171,88 21994 316,22 19838
2046-2065 474,61 644,13 1492,78 72568 193,12 257,83 392,87 256,61
2080-2099 484,81 679,20  1272,78 727,47 247,07 320,10 48297 332,05
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Hinh 4. Pham vi bién thién sw thay déi heong mua trong thé ky 21 ciia BC-GCMs (trai) va BC-
RCMs (phai) tai tram Tuy Hoa

Nhu vay, két qua du tinh khi hau tir cac thanh
phan BC-GCMs c¢6 tinh khong chéc chian 16n
hon so v6i cac BC-RCMs. Phan tiép theo s& st
dung két qua tr BC-RCMs dé duy tinh khi hau

TAP CHI KHI TUQNG THUY VAN

tuong lai & LVSB.

3.2 Két qud duy tinh khi hdu twong lai ¢ luu
vire song Ba

Nhu da phéan tich ¢ trén, mot trong nhitng
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Nhit 07 ttrung binh trong the1 k§ nén
e a

ngudn gy nén tinh khong chic chin trong két
qua dy tinh khi hau theo cach tiép can top-down
chinh 12 xem xét cac kich ban phat trién KT-XH
hodc kich ban phat thai KNK khac nhau [12, 24].
Vi vay, nghién ciru nay khong du tinh diéu kién
khi hau tuong lai & LVSB theo céc kich ban nay,
ma xem xét tit ca cac kha ning c6 thé xay ra cia
khi hau tuong lai, trong moi diéu kién phat trién
KT-XH va phat thai KNK trén Iuu vuce, voi gia
thiét mdi két qua dy tinh khi hau tir mo hinh mg
véi mdi kich ban duoc cho 1a 1 kha ning c6 thé
xay ra cua khi hau tuong lai.

3.2.1 Sw bién doi ciia yéu to nhiét do

Muc tang nhiét do trung binh nam tai tram
Tuy Hoa cao nhét so v6i 2 tram An Khé va
Pleiku (Hinh 5). Cu thé, mirc ting trung binh
nim 3,8°C & giai doan twong lai gan; 4,4°C &
giita thé ky va 4,8°C & cudi thé ky. Trong khi do,
tai cac tram An Khé va Pleiku c6 murc tang nhiét
d6 khong dang ké. Nhin chung c6 thé thiy murc

vis dp il s

= Khoing dao dong cika gid i dir
tinh twong lai

© ——Nhiét &6 trung binh nim

Nhiét 3 truag binh tromg this k§ uéu
cic n

£
18
t
{
2
=
i
=
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tang nhi¢t do tai cac tram trén LVSB cang tang
dan vao giai doan cubi thé ky.

Trén LVSB, nhi¢t do khong khi c¢6 su phan
héa theo d§ cao dia hinh va cdc mua trong nam.
¢ ph?m thuong ngué)n cua luu vuc, nhiét 3o
trung binh la 23°C, trong khi ¢ khu vuc ha du
gan bién, nhiét do trung binh hang nim 1a
khoang 27°C. Hinh 6 cho thdy muc ting nhiét do
trung binh nam trén LVSB ¢6 sy phan b theo
khong gian, cang xudng ha luu luu vyc thi mirc
tang nhiét do cang cao. Ngoai ra, khu vuc ven
bién ¢6 nén nhiét dd cao hon nén c6 xu hudng
muc tang nhi¢t do cao hon so véi khu vuc
thugng ngudn c6 nén nhiét o thip. Didu d6 cho
thy, nén nhiét o trén LVSB trong twong lai c6
su chénh I¢ch rd rét gitra cac vung theo vi tri, d
cao dia hinh, gy ra nhitng hau qua vé bién dbi
khi hau nghiém trong hon ¢ vung c6 muc tang
nhiét do cao.

1
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wmﬂﬁ

3
1]

= Ko duo dag el gif i du
e i Lk

—— Nhiét 4 trung bink g —— bt d trang ivh nism
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Hinh 5. Khoang dao dong twong lai cua nhiét do trung binh nam tai 3 tram
(a) An Khé (b) Pleiku (c) Tuy Hoa
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Hinh 6. Ban do thé hién mirc tang nhiét do trung binh ndm thoi ky (a) TLG(b) GTK(c) CTK
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3.2.2 Su bién doi cia yéu t6 lwong mua

Nhin chung, muc tang lugng mua trung binh
nam trong tat ca giai doan twong lai déu co xu
hudng ting so v&i thoi ky nén tai tit ca cac tram,
murc ting nhiéu hon vao giai doan gitra thé ky so
v6i cudi thé ky (Hinh 7). Cu thé, tram An Khé co
mtrc tang lugng mua trung binh ndm vao thoi ky
tuong lai gan 1a 14,0%; 18,0% vao gitra thé ky va
12,3% vao cudi thé ky. Trong khi d6, tram Tuy
Hoa c6 mirc ting lugng mua trung binh nam thap
nhét so véi cac tram trén luu vuce, cu thé, muc
tang lugng mua trung binh nam 8,3% vao tuong
lai gan; 8,7% vao giira thé ky va 6,9% vao cudi
thé ky. Trong mdi giai doan twong lai, mic ting
lwong mua vao mua khé (7,6%-31,1%) déu cao
hon so véi muc ting lugng mua vao mua mua
(5,1%-14,5%) va c6 mirc ting cao nhat vao giai

doan gitra thé ky (Hinh 8, 9).

Bén canh d6, lugng mua trén LVSB c6 su
phan bd khong déu theo khong gian va thoi gian
dan dén su bién doi lugng mua tai cac vung co
su khac biét. Vung thuong luu c6 muc ting
lugng mua trung binh ndm cao hon vung ha luu
ven bién trong giai doan twong lai gan va giita
thé ky; viing phia tay luu vuc c6 mic ting lugng
mua trung binh nim cao vao giai doan cudi thé
ky. Vi dy, vung Dong Truong Son c6 mua kho
kéo dai tir thang I dén thang VIII, luong mua
khong nhiéu nén c6 mirc ting lugng mua trong
tuong lai thip hon so v6i ving Tay Trudng Son
va vung Trung gian, gdy hau qua han han, suy
giam dong chay vao mua kiét khién cho min
xa4m nhap sau vao trong song, dan dén tinh trang
thiéu nuéc cang nghiém trong.
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Hinh 7. Ban do thé hién mikc tang lwong mua trung binh nam thoi ky (a) TLG (b) GTK (c) CTK
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(b)

Hinh 8. Ban do thé hién mikc tang lwong mua trung binh mia khé thoi ky
(a) TLG (b) GTK (c) CTK
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kilomefers

(a)

(b)

Hinh 9. Ban do thé hién mikc tang lwong muea trung binh miia khé thoi ky
(a) TLG (b) GTK (c) CTK

4. Két luin

Trong bai bdo nay, céac tac gia da danh gia
tinh khong chic ciia 4 nhém mo hinh khi hau &
LVSB tir két qua moé phong thoi ky nén va du
tinh thoi ky twong lai, tr 6 lwa chon nhom mo
hinh c6 tinh khong chéc chan thap nhat dé dua ra
du tinh khi hau cho toan LVSB trong tuong lai.
Két qua danh gia tinh khong chic chan ciia mo
hinh khi hau trong thoi ky nén cho thay ky thuat
hiéu chinh sai s6 hé thong c6 hiéu qua hon k¥
thuat chi tiét hoa dong luc trong viéc niam bt
diéu kién khi hau thuc té tai luu vuc. Trong két
qua du tinh tuong lai, k¥ thuét chi tiét hoa dong
luc c6 biéu hién tét hon trong viéc han ché tinh
khong chic chin trong du tinh diéu kién két qua
tuong lai trén luu vuc, cu thé nhém mo hinh BC-
RCMs cho c6 do 1éch chuan thap hon hin so véi
nhoém moé hinh BC-GCMs.

Theo két qua du tinh diéu kién khi hau tvong
lai & LVSB theo két qua BC-RCMs, ddi véi cac
bién nhiét 6, muc tang nhiét d6 dao dong tu 0-
4,8°C trong cac giai doan tuong lai. Vung ha luu
ven bién c6 nén nhiét do cao nén c6 muc ting
nhi¢t d§ trung binh nam cao hon vung thugng
lru luu vue trong cac giai doan tuong lai. D6i
véi cac bién luong mua, trong twong lai muc
tang lugng mua trung binh nam tai cac tram c6
sy khéac biét. Vung thuong luu c6 muc tang
lugng mua trung binh nam cao hon vung ha luu
ven bién trong giai doan twong lai gan va giita
thé ky; ving phia tay luu vuc c¢6 mirc ting lugng
mua trung binh nim cao vao giai doan cudi thé
ky. Trong miia mua, mirc ting lwong mua thap
hon so v&i mua kho (mua mua la 5,1%-14,5%,
mua kho 1a 7,6%-31,1%) va c6 muc tang cao
nhit vao giai doan giita thé ky.

Loi cam on: Két qua ciia bai bdo la mét phan két qua nghién civu ciia NCS Vii Thi Van Anh véi
dé tai “Cédch tié'p cdn két hop gitta du tinh khi hdu va nguong hoat dong cua hé théng trong danh
gid tac dong ciia BDKH dén tai nguyén mede trén leu vuee song - Ap dung cho luu viee séng Ba”.
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FUTURE CLIMATE PROJECTION OF BA RIVER BASIN IN THE
UNCERTAIN CONTEXT OF CLIMATE MODELS
Phan Thi Thuy Duong!, Vu Thi Van Anh'?, Nguyen Thi Tuyet!
"Hochiminh University of Natural Resources and Environment
’Hochiminh University of Technology

Abstract: This investigation evaluates uncertainties of baseline simulations and future projec-
tions in the Ba river basin (BRB) of 4 groups of climate models: Global Climate Models (GCMs),
Regional Climate Models (RCMs), bias-corrected GCMs, bias-corrected RCMs. The methods used
for evaluating uncertainties in baseline are analyzing Mean errors (ME), Mean absolute errors
(MAE). The annual variations were compared between simulation data with monitoring data at 3
temperature stations and 6 precipitation stations. The estimation the future baseline climate by an-
alyzing the standard deviation (SD) of climate estimation results at different percentiles. Since then,
the study chooses the model group which has the lowest uncertain values to project future climate
condition in the BRB in future. The results in baseline period show that the bias-corrected climate
model group gives significant lower uncertainties than the unbias-corrected ones. In the results of
future projections, the downscaling technique seems to be more effective in reducing the range of un-
certainties. Therefore, BC-RCMs models are chosen to project the future climate condition in the
BRB. For temperature variables, increasing variation ranges from 0 to 4,8°C in comparison with
baseline period, which the high temperature region will have higher variation range of increase. For
annual precipitation variables, variable range of increase is higher in the large annual precipita-
tion regions, variable range of increase in the rainy season is lower than in the dry season.

Keywords: Uncertainty, Climate model outputs, The Ba River basin, Climate change.
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AP DUNG MO HINH TRI TUE NHAN TAO VAO DU BAO
LUU LUQNG PEN HO LUU VUC SONG BA

Cao Hoang Hai'!, Tran Anh Phwong', Thai Quynh Nhu!, Tran Manh Cuéng!

Tém tat: Trong nghién citu nay, hai mé hinh Al la Random Forest (RF) va Support Vector Ma-
chine (SVM/SVR) da dwoc ap dung thur nghiém déi véi mét hé chiva lom - ho Song Hinh trén luu vuc
Song Ba, Viét Nam. Ba truong hop tinh todn la dy bdo luu lwong trung binh 3 ngay, 7 ngay va 1 thang
(twong 1kng voi ngdn, trung va dai han) dén ho sir dung so liéu khi twong, thity van trong khu viee dd
dwoc xdy dung dé kiém nghiém kha ning dir bdo ciia hai mé hinh RF va SVR. Két qua cho thady, cd
hai mé hinh déu duwa ra két qua dw bao voi do chinh xac cao thé hién qua chi 56 NSE trung binh dat
trén 0,8, dac biét trong mot 56 truong hop tinh toan nhw dy bao lvu lwong trung han va dai han, chi
s6 NSE trung binh trén 0,9. Trong 2 mé hinh dwoc thir nghiém thi mé hinh SVR nhin chung cho két
qua 16t nhat déi véi dur bdo ngcfn va dai han, trong khi dé mo hinh RF lai cho thcfy s vuot troi o du
bdo trung han. Cac mé hinh Al thir nghiém déu khong di bdo chinh xdc mét cach dong nhat dong
chay i do cdc mé hinh khéng dwoe hudn luyén tdp trung vao dy bdo dong chay lii ma wu tién vao
qua trinh dong chay. Bén canh do, viéc lva chon 6 liéu dau vao cé do twong quan cao voi luu lwong
dén hé doéng vai tro quan trong trong viéc ndng cao hiéu qua di bdo ciia mé hinh. Pdy hodn todn
c6 thé la mét phirong én bé sung cho cong tac dir bdo heu lieong t6i ho bén canh cdc cdch tiép can

dang dwoc su dung hién nay.
Twr khoa: A, ML, SVR, RF, Séng Ba.

Ban Bién tdp nhan bai: 5/7/2019  Ngay phan bi¢n xong: 22/8/2019

1. Pit vin dé

nguyén nudc. Cac cong trinh nay dugc xay
dung nham cung cip nudc cho san xuat cong
nghiép, nong nghiép va sinh hoat két hop véi cat
va gidm li ha du. Viéc quan 1y hiéu qua cong
trinh hd chia nude s& dem lai loi ich 16n cho
cong tac phong chdng thién tai va phat trién kinh
té, x4 hoi trong vung. Do do, viéc nang cao chat
luong du bao luu lugng téi h chira 1a mot trong
nhiing van dé duoc nhiéu nha khoa hoc cling nhu
cac nha quan Iy nudc trong nude va trén thé gioi
quan tam.

Cho dén nay, trong cac nghién ctru vé du béao
luu lugng vao hd chtra n6i riéng, hay du bao hodc
mo phdng Iuu lugng/qua trinh mua-dong chay
déu sir dung cac mé hinh thiy vin phan b hay
ban phan b6 khac nhau. Cac mé hinh loai nay
dugc xay dung dé mo phong dic tinh vat 1y va

"Vién Khoa hoc tai nguyén nuoc
Email: hoanghaicao90@gmail.com
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qua trinh cua dong chay. Do kha nang mo phong
c6 do chinh xéc cao cac qua trinh vat ly va phan
tich do nhay cam mot cach toan dién [1], hon nira
cac md hinh nay rat hitu ich cho cac nha khoa
hoc trong viéc giai thich dugc toan b qua trinh
an déng sau [2], do d6 cac mo hinh loai nay dugc
ap dung kha rong rdi ¢ nhiéu khu vuc trén thé
2161 Tuy nhién, viéc st dung cdc mo hinh nay
thudng yéu cau mot lugng dir liéu chi tiét vé dic
tinh cua luu vuc nhu cac s6 liéu thong tin dia 1y,
mua, dong chay, dia chét... Bén canh né viéc
hiéu chinh va kiém dinh mé hinh ciing rat phirc
tap va doi hoi nhiéu thoi gian, kinh nghiém va
kién thirc ctia ngudi chay mo hinh déi véi timg
lru vuc cu thé. Vi vay, kha nang ap dung loai mo
hinh nay & nhiéu khu vuc va trong cac bai toan
du bao thoi doan nga"m van con bi han ché [3].
Nhitng han ché ctia cac md hinh truyén thong
néu trén da khuyén khich sy phat trién ciia cac
md hinh dya vao sb liéu (data-driven models),
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ma phd bién nhit gan day c6 thé ké dén Ia
phuong phap may hoc (Machine Learning -
ML). Cac mé hinh ML 1a cong cu tiém ning
trong viéc du bdo dong chay do cac md hinh nay
¢6 thé dugc xay dung dya nhanh chong, dé dang,
khong doi hoi phai c6 su hiéu biét vé cc qua
trinh vat Iy an dang sau. Ngoai ra, luong di liéu
yéu cau tdi thiéu, cung v6i kha niang tinh toan,
hiéu chinh va kiém dinh nhanh hon so véi cac
mo6 hinh vt 1y truyén thong, va cach st dung it
phirc tap hon 1a nhitng wu diém 16n ma cac mo
hinh duya vao s6 liéu mang lai [4].

Trong linh vuc thiy van va tai nguyén nude
n6i chung, va trong cac bai toan vé mo phong,
du bao dong chay vao ho noi riéng, cac mo hinh
tri tu¢ nhan tao nhu Artificial Neural Network
(ANN) da dugc ung dung tir nhitng nam 90 [5],
[6]. Tuy nhién, trong nhitng ndm tr¢ lai day, voi
su phat trién vuot bac cua nganh khoa hoc may
tinh cung véi sy quan tam manh mé cua cdng
dong khoa hoc véi cac van dé lién quan dén dir
li¢u 1on (big data), cac mo hinh tri tu¢ nhan tao,
may hoc ngay cang dugc st dung rong rai
hon.Hién nay, bén canh ANN, Random Forest
(RF) va Support Vector Machine (SVM) 1a hai
md hinh ML dugc st dung kha rong rai trong cac
nghién ctru vé du bao dong chay [7].

RF la phuong phép hoc may c6 giam sat qua
viée xdy dung mot tap hop nhiéu ciy quyét dinh
(decision tree - DT) va sir dung trung binh két
qua cta cac cay quyét dinh trén [8]. Cac nghién
ctru so sanh kha nang dy bao cua RF véi cac mo
hinh khac nhu ANN, SVM cua [9] hay v6i mo
hinh Prophet ctia apacharalampous va Tyralis
(2018) déu cho thay RF cho két qua tSt hon cac
mo hinh khéc, dac biét 1a trong kha nang dy bao
su thay ddi gian doan cua dong chay. Li va nnk
[10] va Obringer va Nateghi [11] cling da thu
nghiém RF trong du bio muc nudc hd véi nhicu
truong hop tinh toan khac nhau bao gom du bao
thoi gian thuc. Két qua cho thdy mé hinh RF cho
két qua tdt khi st dung sb liéu muc nude co do
tré 4 ngay va trung binh tudn trudc d6 lam dau
vao tinh toan [10], va & khu vuc thanh thi thi RF
cho két qua dy bao tot hon cac mé hinh ML khac
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[11]. Mot sb nghién ctru khac stru dung mo hinh
cung ngudn gbc voi RF nhu Decision Tree hay
CART ciing cho két qua twong tu khi khang dinh
thuat toan RF/DT/CART cho két qua t6i uu hon
khi dy bao dong chay vi du nhu [12] véi nghién
ctru vé dy bao dong chay trung binh thang o séng
Coruh, ving Pong Bién Pen, Thd Nhi Ky;
Senthil Kumar va nnk [13] v&i nghién ctu so
sanh kha nang cua cac thuat toan MLR, ANN,
fuzzy logic va DT trong du bao dong chay &
thuong luu hd chira luu vuc Sutlej, An Do;
Galelli va Castelletti [14] v&i nghién ctiru danh
gia kha nang du bdo cua phuong phap DT va
ANN trong du bao dong chay ¢ luu vuc Marina,
Singapore; va Yang va nnk [15] v&i nghién cou
so sanh thuat toan DT co ban va thuat toan RF
trong viéc du bao dong xa tu hd chira cho 9 luu
vuc khac nhau & California, My dong thoi thir
nghiém su phu hop ctia cdc mo6 hinh DT trong
viéc khat quat hoa cac van dé vé mo phong dong
chay.

Tuong tu nhu RF, SVM, mét thuat toan hoc
may c6 giam sat duogc d& xuat boi Vapnik
(1963), ciing 1a mot mo hinh duoc st dung phod
bién trong du bao dong chay. M6 hinh nay cho
thy tiém ning cao trong du bao dong chay ngin
han va dai han [16-17]. Khi so sanh véi cac
phuong phap khac, mo hinh SVM véi cac bién
thé LS-SVR hay SVR cho két qua tot hon va cho
thdy kha nang du bdo dong chay chinh xac véi
nhiéu loai dir liéu khac nhau [18-20]. Viéc ap
dung m6 hinh SVM/SVR cho du bao dong chay,
dong x4 1ii cua hd ciing duoc nghién ciru & trén
nhiéu luu vyc & Trung Qudc vi du nhu nghién
ctru cia [21] vé du bao dong x4 thoi doan dai ciia
ho thity dién Manwan, hay nghién ctru cia Guo
va nnk [22] vé dy bao dong chay toi khu vue dap
Tam Hi¢p trén song Duong Tu. Cac nghién clru
nay déu dua ra két luan rang mé hinh SVR ¢o
kha nang du bao chinh xac dong chay, dac biét 1a
khi ap dung cac bién phap lam giam nhidu s6 liéu
dau vao.

Nhu vay, c6 thé thly SVM va RF da duoc
ching minh la hai mo6 hinh ML c6 kha nang du
bao luu lugng dong chdy c6 do chinh xac cao.
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Do d6, nghién ctru nay duogc thuc hién nham
muc dich 4p dung va so sanh kha nang dy bao
cua hai mo hinh nay ¢ cac truong hop tinh toan
khac nhau véi cac diéu kién sé liéu khac nhau
qua d6 tim ra dugc mo hinh phu hop cho cong
tac du bao luu lugng dén hd chtra trén luu vue
Song Ba.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1. Gigi thiéu vé khu vue nghién ciru

Luu vuc Song Ba la mét trong chin luu vuc
song 16n ¢ Viét Nam véi dién tich 13.900 km2.
S6éng Ba nam trong ranh giGi hanh chinh cua 20
huyén thi va 1 thanh phd thudc cac tinh: Gia Lai,
Pic Lic, Kon Tum, Pha Yén. Trong do, co6 mot
huyén thudc tinh Kon Tum la huyén Kong
Plong, 10 huyén thi thudc tinh Gia Lai la:
K’bang thi xa An Khé, Bak Po, Kong Chro, Dak
Doa, Mang Yang, Chu S€, Ayun Pa, Krong Pa,
Ea Pa, 4 huyén thudc tinh Dac Léc la: Ea Hleo,
Krong Hnang, Ea Kar, Ma D’rak va 5 huyén
thugc tinh Phu Yén la: Son Hoa, Song Hinh, Phu
Hoa, Tuy hoa, thanh phd Tuy Hoa..

Vi anh hudng cua day Truong Son, luu vuc
song Ba ciing 12 noi c6 diéu kién khi twong, thiry
van twong di phirc tap. O khu vuc Tay Truong
Son, téng lwong mua trung binh nim déu nho
hon 2000 mm, va bién d6i trong khoang tir 1192
- 2186mm véi mua mua kéo dai 6 thang tir thang
V dén thang X trung véi mua gié mua Tay Nam
hoat dong. Trong khi d6 ¢ khu vuc Pong Truong
Son, muia mua chi tir 3-4 thang tir thang IX dén
thang XTI hodac XII hang nam cung vai thoi ky gio
muia Dong Béc va bio mudn trén Bién Dong véi
lwong mua trung binh dat 1700 - 2000mm. Khu
vuc trung gian 1a khu vuc ¢6 lugng mua it nhat
(1294-1618mm) do chiu tac dong qua lai cta khi
hau Tay va bong Truong Son.

Luu vyc Song Ba ciling 1a noi c6 mang ludi
song sudi day ddc voi 36 song cap 1, 54 song cAp
2, 14 song cap 3 va mot sé song cap 4. Cac song

TAP CHI KHI TUQNG THUY VAN

sudi thudc luu vie song Ba thudong hep va sau,
d6 doc song sudi 16n nén co tiém nang 16n vé
ngudn thuy ning. Do dé, d c6 rat nhiéu hd chira
thity dién, thuy loi da dugc xay dung dé phuc vu
khai tac tai nguyén nudc va tai nguyén nang
lugng trén luu vuc. Nam cong trinh hd chitra 16n
trén luu vuc bao gdm An Khé - Kanak, Ayun
ha, Krong Hnang, song Ba ha, song Hinh (Hinh
2). Trong d6, H6 Séng Hinh, v6i dién tich
772km? va dung tich 323 triéu m® dé thir nghiém
kha niang du bao luu lwong dén hd cua cac mod
hinh AI, do trong hé théng ho chira trong luu
vuc, day la hd chira doc 1ap, khong chiu tac dong
cua diéu tiét lién ho chira, va 6 sb lidu quan tric
lwu luong dén hd twong dbi day du dé phuc vu
cho qua trinh huan luyén va kiém tra mé hinh.

BAN DO MANG LU'GI TRAM LUU VU'C SONG BA
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2.2. Gioi thiéu vé mé hinh tri tué nhén tao

2.2.1.M6 hinh Support Vector Regression

Mo hinh Support Vector Regression (SVR)
1a mé hinh véi co ché hdi quy ctia mé hinh Sup-
port Vector Machine (SVM) - mot thuat toan hoc
may co giam sat duoc dé xuat 1an dau tién boi
Vladimir N. Vapnik [23] va dugc su dung rong
rdi trong viéc giai quyét cac bai toan phi tuyén
tinh. Thuat toan SVM bao gdm hai budc chinh.
Dau tién, dir liéu dau vao s& dugc anh 1én khong

1

1 1
1
Wana) =) yila—a) =€ ) (a+a) =3 > (@ —a)(g - &) K(x )
i=1 i=1

i=1

Vi diéu kién:

1
D@-ap=o0
i=1

0<aq, <C, i=1,..,1
0<a-<C, i=1,.,I

(6)
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gian nhiéu chiéu hon st dung céc kernel trick, &
d6 viéc tim kiém siéu phang ti uu dugc ching
minh la don gian hon [24]. Sau do, thuat toan s¢&
tim kiém siéu phang dé phan tach dir liéu thong
qua viéc danh gia khoang cach tir cac diém dir
lidu 4nh xa dén siéu phang nay.

Vi tap dir liéu hudn luyén 1a {X;, Y;}/-,, trong
d6 I'1a s6 lugng diém di licu, gia sir co mot ham
f(x) ton tai miéu ta mbi quan hé phi tuyén gitra
bién xi va yi nhu sau:

fx)=(w.9(x))+b (M

Trong d6 @(x) 1a ham anh xa dir li¢u dau vao
1én khong gian da chiéu; w 1a vecto trong sd, va
b 13 hé sb thién 1éch [25]. Nhu vay, dé tim ra siéu
phéng, cin phai tdi da hoa dugc khoang cach
(margin) gitta cac 16p dir li¢u véi nhau theo w va
b, nhu ¢ phuong trinh dudi day:

I
min(%llwll2 +CZ§- +§"l-*> (2)
Véi diéu kién
yi—W.o(x)+b) <€+
W.px)+b)—y; <€+ 3)

§,620, i=1,..,1
Trong d6 C > 0, dugc xac dinh bdi nguoi lap
trinh, 1 hiang s6 diéu chinh sy danh d6i giita gia
trj cia ham muc tiéu sy hy sinh; & va &" 1a cac
bién b, x4c dinh khoang cach gidi han cho phép
tir bién dung sai €. Ap dung nhan tir Lagrange
vao phuong trinh s6 (1), ta cé:

I
f0) = Y (@ -aKex)+b (4

Trong d6 ai va a;” 1a cac nhan tir Lagrange, K
1a ham nhan (kernel function). Khai trién dang
toan phuong cua phuong trinh (3) nhu sau:

1
S))
j=1
Céc ham nhan pho bién 1a Linear, Polynomial
va Gaussian va Sigmoid, da dugc thir nghiém
trong nghién ctru ndy c6 phuong trinh lan luot
nhu sau:
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K(x,x;) = x.x;

K(xx;) = (r(x.x) +1)?

K (e, x,) = exp(—ylx - x|*)
K(x,x;) = tanh(y(x.x;) + r

2.2.2. M6 hinh Random Forest

Trong nhitng nim gan day, cdy ra quyét dinh
(decision tree) la mot trong nhitng mo hinh hoc
may dugc sir dung rat rong rii do sy don gian
trong viéc thiét 1ap va kha ning giai thich cua né.
Tuy nhién, mé hinh nay van ton tai mot s6 han
ché vi du nhu overfitting hay nhay cam véi sd
lugng dir 1iéu [26]. Random Forest (RF) 1a mdt
trong nhitng phuong phap duoc dé xuat dé giai
quyét cac van dé néu trén. Py mot mé hinh hoc
c6 giam sat su dung cho céc bai toan phan loai va
héi quy dugc dé xuat bai Breiman vao nam 2001
[8]. RF 1a mot phuong phap hoc tong hop, tap
hop két qua tir cac cdy ra quyét dinh don 1¢, tir do
nang cao hi¢u qua du bao thong qua hinh thic
biéu quyét da s6 hay trung binh két qua tuy theo
ting bai toan cu thé.

Gia sit c6 mot tdp dir liéu dau vao
X=X1,X2,X3,...,Xn trong d6 n la sb chiéu dit liéu
hay s6 bién dy bao. Mot md hinh RF s& 12 mot
tap hop T cay Ti(X),T2(X), T3(X),..., Tu(X). Két
qua du bao cua cac cdy ra quyét dinh nay 1a

V1, %, %, ..., ¥, D6i v6i bai toan hoi quy, két qua
cudi cing ciia md hinh RF s& 13 trung binh cia
tat ca cac két qua du bao cua cac cdy trén.

Viéc phat trién cac cdy ra quyét dinh (tree
growing) duoc thyuc hién nguyén tic chia ra cac
tap hudn luyén ban dau ra cac tap huan luyén nho
hon, va trong mdi 1an phén chia chi mot sb bién
du bao duoc lva chon mot cach ngﬁu nhién. Cac
cdy ra quyét dinh duoc phat trién mo rong lién
tuc ma khong bi cét tia (pruning) dén mot gisi
han (stoping criteria) dinh trudc boi lap trinh
vién. Cac giéi han ding phat trién cdy thuong
duoc st dung la Root Mean Squared Error, Gini
Diversity Index, hay Mean Square Error. Sau do,
cac cay co Kkét qua du bao thép s€ bi loai bo, va
chi nhitng cdy c6 gia tri du bao du diéu kién
duogc lya chon trong mo hinh RF cudi cung. Viéc
lwa chon ngau nhién cac bién dy béo va tap hop
két qua ctia cac cay ra quyét dinh sé& loai bo duoc
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vén dé overfitting ctia mo hinh cdy ra quyét dinh
don 1¢ [8], [27].

2.3. Lwa chon sé ligu dau vao

Lua chon sb liéu dau vao (feature selection)
12 mot budc rt quan trong trong viéc xdy dung
mo hinh Al hay ML. Muc tiéu cua viéc lua chon
céc bién dau vao cho mo hinh bao gdm: cai thién
hi¢u qua dy bdo cua md hinh, tang tdc do tinh
toan ctia md hinh, va dé hiéu 16 hon cac qua trinh
4n dang sau [28].

Vi muc tiéu xay dung va danh gia kha nang
du béo cta cac mo hinh Al cu thé 1a hai mé hinh
SVM va RF trong dy bao luu lugng dén hd chira
song Hinh, cdc m6 hinh nay lan lugt duge thir
nghiém d6i véi dy bao luu lugng trung binh 3
ngay, trung binh 7 ngay va trung binh 1 thang
tuong (mg voi v6i du bao luu lugng ngan han,
trung han va dai han trong céc bai toan du béo.
Ba truong hop nay sau day ky hiéu 1a TH1, TH2
va TH3.

Céc sb liéu mua va boc hoi trung binh ngay
tai cac tram Cung Son, Tuy Hoa, Son Hoa, va
Mdrak cung véi sb liéu luu luong vao hd Song
Hinh (sau day goi la tram Song Hinh) tir nam
11/1999 (nim bét ddu van hanh hd) dén nam
12/2017 da duoc tong hop.

Do khéng c6 tiéu chuan chung cho viéc lya
chon s6 lidu trong cac mo hinh Al trong nghién
ctru ndy, hé sb tuong quan r giira cac bién mua,
bdc hoi va dong chay & ky trude so voi dong
chay ¢ ky du bao (Qo) duoc xem xét. Cac bién
duoc chon 13 cac bién c6 hé sb twong quan r >
0.5. Tuy nhién, van c6 mot ) ngoai ¢ nhu ddi
vé6i s6 lidu boc hoi ¢6 r < 0.5 van duge lua chon
mot cach chu quan dé dam bao sb chiéu cua bo
dir liéu dau vao va ciing dé tang kha nang giai
thich cua mo hinh.

Céc bién dau vao duoc chon tuong Gng véi
cac truong hop tinh toan nhu sau:

TH1: Str dung s6 liéu mwa va bdc hoi cua ky
tinh toan (P« va Eq) tai cac tram Tuy Hoa, Son
Hoa, Mdrak, Cting Son, s6 lidu luu luong trung
binh cta 2 ky trudce d6 tai tram Song Hinh (Q-2)
va Qen), va s6 liéu luu luwong 16n nhét va nho
nhat cua ky trude d6 (Qumaxe1), Quminen)
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TH2: Str dung s6 liéu mua va bdc hoi cia ky
tinh toan (P« va E() tai cac tram Tuy Hoa, Son
Hoa, Mdrak, Cung Son, sé liéu luu lugng trung
binh, 16n nhat va nho nhat cua ky trude dé tai
tram Song Hinh (Q(t1),Qmax(t-1), Qmingt-1).

TH3: St dung $6 liéu mua va boc hoi cta ky
tinh toan (P« va Eq) tai cac tram Tuy Hoa, Son
Hoa, Mdrak, Cting Son, s6 liéu luu luong trung
binh cua ky trudce d6 tai tram Song Hinh (Qq-1))

S6 lidu ¢ ky trude néu trén dugce hiéu nhu
sau: Gia st ta co chudi sb liéu luu lugong dén ho
Song Hinh ¢6 gia tri yi,ya+1),y 2. ...y DOi v6i
TH1, chudi 6 liéu ban dau s& duoc chuyén thanh
chudi s6 liéu 3 ngay bang cach tinh gia trj trung
binh cua 3 gia trj ké tiép nhau tao nén chudi s6
litu mdi Y, Yi1),Yi2)..., YN vOl Y{=mean
(Yi,Ya+1),Ya+2), Yrn=mean(y+3),yi4) ,Y(HS)).’..
Nhu vay, theo nhu trinh bay ¢ trén, gid st mudn
du bao luu luong tai thoi diém du béo t co gia tri
Y+ ta phai su dung $6 liéu luu lugng tai thoi
diém ky trude (t-1) va (t-2) twong tng v6i hai
giatri Y;jva Y. Cach tinh toan nay dugc thuc
hién tuong tu cho cac truong hop khac.

2.4. Phuong phap danh gia mo hinh

2.4.1. Chi sé thong ké

Pé danh gia hiéu qua du bao cia ciia cac mod
hinh, nghién ctru nay da sir dung cac chi sé danh
gia mo hinh bao gdbm Nash - Sutcliffe Efficiency
(NSE) [29] va chi s6 sai sd cin quan phuong
(RMSE - Root Mean Square Error).

NSE Ia chi s6 thong ké thuong duogc sir dung
dé danh gia chat luong ciia cac md hinh thuy van.
Chi sb nay duoc tinh toan theo cong thirc sau:

i 2
17_121(Yiobs _ Yis m)
2?21(1/1_0% — Ymean )2

@®)

NSE=[

Trong d6 Y°* 1a gié tri dong chay thuc do tai
thoi diémi; v, 1a gia tri dong chay tinh toan/mo
phong tai thoi diém i; Y™ 1a gia trj trung binh
ctia dong chay thuc do; n 1a tong sd gia tri thuc
do.

NSE ¢6 gia tri trong khoang -"o0" dén 1, v6i
NSE = 1 14 gia trj tdi uru nhat, chi ra sy tvong dong
tuyét dbi giira gia tri thue do va tinh toan. Trong

BAI BAO KHOA HQC

khi d6, NSE < 0 chi ra rang két qua mé phong/tinh
toan 1a khong chip nhan duoc. Theo Moriasi va
nnk (2007), chi s6 NSE > 0,5 dugc goi 1a chap
nhan dugc d6i voi cac md hinh dy bao theo thang.
Trong nghién ctru nay, khoang gia tri nay cling
duogc ap dung cho ca ba truong hop tinh toan.

Twong ty nhu NSE, RMSE ciing duoc nhiéu
nghién cuu vé ap dung mo hinh dyu béo str dung.
RMSE ciing la dugc st dung nhu 1a mgt ham muc
tiéu dé toi uu hoa cac md hinh AL Cong thirc tinh
toan chi s6 RMSE nhu sau:

RMSE — \/( ?zl(yiobs _ Yisim)2>
n

Céc chi s6 nay duoc sir dung dé danh gia qua
trinh dong chay va dong chay theo hai mua kho
va mua mua. Ngoai ra, két qua dy bao dinh 1
tiéu biéu clia cdc nim trong thoi gian kiém tra
cling dugc danh gia theo ty 18 thay doi gitra gia
tri du bado va gia tri thuc do. Cac danh gia nay
nham muc dich so sanh kha nang du bao cua hai
md hinh Al qua do6 lga chon dugc mo hinh phu
hop cho cac truong hop tinh toan.

2.5. Thiét lip mé hinh

Dé 4p dung mé hinh RF va SVR trong du bao
luu lugng t6i hd Song Hinh, nghién ctru nay da
su dung thu vién Scikit-learn chay trén nén
Python 3.6.

B0 s6 liéu dau vao cta 2 mo hinh & 3 truong
hop tinh toan dugc chia lam hai phén: huin
luyén va kiém tra. S6 liéu tir thang 11/1999 -
31/12/2013 duoc ding dé huin luyén cic mo
hinh, phan con lai ctia bo sd liéu tir 01/01/2014 -
31/12/2017 dugc dung dé kiém nghiém mo hinh.

Do s6 liéu phan huén luyén twong dbi ngan
va dé tranh tinh trang overfit cia mo hinh,
nghién ctru da sir dung phuong phap kiém dinh
chéo nhiéu 16p (k-fold cross validation) do tinh
don gian va hiéu qua cao trong viéc su dung.
PAu tién, s6 liéu hudn luyén s€ dugc chia lam k
ph?m nho. Sau d6, mot phﬁn ctia bo sb lidu dugc
giir lai dé kiém tra, cac phén con lai (k-1) s€ duogc
str dung dé huan luyén. Qua trinh nay dién ra lién
tuc cho dén khi tat ca cac phﬁn dugc str dung lam
s6 liéu kiém tra. Néu két qua du bao & mdi phan

)
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1a tot va tuong ddng nhau thi mé hinh s& phu hop
dé ap dung cho dir licu kiém tra néu trén. Thuc
té trién khai cho thdy, viéc thay ddi gia tri k
khong mang lai két qua khac biét dang ké, do do
cac giatri k=15, 10, 5 dugc su dung cho TH1,
TH2 va TH3 theo thur tu d6.

Nhim danh gia hiéu qua ctia cac mé hinh, cac
thong s6 chinh cta hai mé hinh s& dugc ti uu
bang cong cu GridSearchCV san cé trong thu
vién scikit-learn. GridSearchCV s€ 4p dung cac

bo thong sb khac nhau cta cac md hinh duge
thiét 1ap trude 1ap trinh vién qua d6 tim duoc bd
thong sb toi vu ciia cac mod hinh. S6 1an kiém
dinh chéo k cua phuong phéap k-fold validation
cling duoc thiét 1ap trong cong cu nay.

3. Két qua va thio luin

Sau khi dwoc hiéu chinh bang GridSearchCV,
cac thong sb t6i wu cua mé hinh duogc trinh bay
trong Bang 1 dudi day.

Bdng 1. Cdc théng sé t6i uu ciia cac mé hinh trong 3 truong hop tinh toan

. Mo hinh SVR . M0b hinh RF
Thong so6 Thong so6
TH1 TH2 TH3 TH1 TH2 TH3
kernel rbf  rbf  rbf | n_estimators 50 50 50
gamma 0,01 0,01 0,01 | max_depth 8 8 15
C 5 5 10
epsilon 0,1 0,1 0,

Sau khi c6 dugc b thong sb toi wu, cadc mod
hinh dugc ap dung cho bd dir liéu kiém tra tir
thang 01/2014 dén thang 12/2017. Pay 1a chudi
dir liéu ma mo hinh chua “nhin thiy” (unseen
data), do @6 két qua du bao cua mo hinh trén
chudi dir liéu nay s& duoc dung dé danh gia hai
mo hinh thur nghi€ém trong nghién ctru. Cac ndi
dung danh gia bao gdm: (i) danh gia két qua dy
bao qué trinh dong chay; (ii) danh gia két qua du
bao theo mua; (iii) danh gia két qua dy bao dinh
11l tiéu biéu.

3.1.1 Két qua dw bdo qud trinh dong chay

Két qua tinh toan cho thiy dién bién dong
chay trong giai doan kiém tra dugc ca hai mo

hinh du bao véi d6 chinh xac cao (Hinh 2). Cac
chi s6 thdng ké déu dat mirc tot vi NSE dao
dong tr 0,84 - 0,93 va RMSE dao dong tir 31,98
dén 60,24 (Bang 2). Co thé thdy rang cac mo
hinh cho két qua dy bao chinh xac hon ¢ TH2 va
TH3.

Nhin vao chi tiét, c6 thé thiy & THI, cac gia
tri dinh 1 du bao lai chua dat dugc do chinh xac
cao, dic biét 1a déi v6i cac dinh 1ii & cudi nam
2015 tro di. Mat khac, dong chay can dugc cac
md hinh dyu bio kha tét, dic biét 1a & mo hinh
SVR. O TH2 va TH3, céc gia tri dinh 1d da duoc
du bao chinh x4c hon, mic du van c6 nhung sai
s6 dang ké (TH3).

Bdng 2. Tong hop két qua danh gid kha ning dw bdo qud trinh dong chay cia hai mé hinh

NSE RMSE
TH1 TH2 TH3 | THI TH2 TH3
SVR 0,85 0,89 0,93 | 53,37 45,65 30,88
RF 0,84 092 0916024 4091 31,98

3.1.2. Két qua du bdo theo miia

Trén thuc té, viéc danh gia két qua du bao
theo mua dugc thyc hién cho hai giai doan: thang
1 -5, giai doan kh6 han nhat va thang 9 - 12, giai

doan xay ra nhiéu trn 10 nhét, cua giai doan
kiém dinh (2104 - 2017), sau day goi 1a mua mua
va mua kho.

TAP CHi KHI TUQNG THUY VAN
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Bdng 3. Tong hop két qua danh gid kha ning dyw bdo theo miia ciia hai mé hinh

NSE RMSE
M
Y Mohinh THI TH2 TH3 THI TH2  TH3
Viarhg  SVR 089 090 093 1524 1468 1101
Hakio T pF 085 086 090 18,08 1817 12,79
e SVR 081 087 090 8982 6729 4845
HamuEd - pF 079 090 088 9577 57,10 53,78
Két qua kiém nghiém cho thdy, cic mé hinh - 95,77 m¥/s (Bang 3).

Trong cé ba truong hop, moé hinh SVR chiém
uu thé khi cho két qua du bao tot hon, dic biét 1a
trong mua kho, chi duy nhat & TH2 mé hinh RF

cho két qua du bao mua kho tét hon so v6i mua
mua, thé hién qua chi s6 NSE déu trén 0,85 va
RMSE déu nhé hon 20m?/s, trong khi 46 RMSE

cho mua mua déu ¢ muc tuong doi cao tir 48,45

c6 két qua du bao t6t hon trong mua mua.
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Hinh 3. Két qua di bdo luu leong vao hé ciia hai mé hinh SVR va RF theo 3 truong hop tinh todn

trong giai doan kiém tra tir 01/2014 - 12/2017
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3.1.3. Két qua dw bdo dinh 1 tiéu biéu

Do tam quan trong cia cong tac phong chong
11 lut va phuc vu cho cong tac diéu tiét hd chua
va phat dién, bén canh viéc du bao dugc xu
hudng tong dong chay, dong chay theo mua, thi
viéc du bao dugc chinh xac cuong do hay gia tri

cta dinh 1ii 12 mot yéu t6 rat quan trong trong
danh gid hiéu qua cia mot md hinh. Trong
nghién ctru nay, nhom lya chon 4 tran li tiéu
biéu twong ung véi 4 dinh lii trong 4 nam tir
2014 - 2017 dé so sanh két qua ctia cic md hinh.
Két qua so sanh dugc trinh bay ¢ Bang 4.

Bang 4. So sanh do lon dinh lii tiéu biéu dw bdo va thuc do

Truong hop tinh todn

M6 THI TH2 TH3
Nam i ] : - p )
hinh Thyc do ;Fm: Sai 50 TEUC ;Fm: Sai s0 T:Iu,rc ;Fln: Sai s
3 oal (V 0 oa (V o oa 0/
[mo/s] g ) [m¥%s]  [ms] ) [m¥s]  [m¥s] )
RF 257,091  -16,38 193,186  -3,01 61334  -57,78
2014 307,439 ’ ’ 199,184 ’ : 145,261 : :
SVR 124737 -59.43 139,15 -30,14 49,9 65,65
RF 4 401 44 236,61
STBATS 936 0 40LSS 96 logg 236616 9867
2015 SVR 524383 62438 19,07 266,074 3,95 202,11 69,7
RF 680,78  -3821 730,153 -1,67 492,147 -1024
2016 1101,694 ’ ’ 742,589 ’ ’ 548 305 ’ :
SVR 819289  -25,63 74743 0,65 551,954 0,67
889213  -15,38 759355 9,13 3,731 721
2017 1050,814 : . 835,633 ’ ’ 370,447 ’ ’
SVR 982,701  -6,48 635931 23,90 285,952 -22.81

Theo két qua tinh toan sai s6 cta dinh 1i dy
bao, c6 thé thay riang chua c6 mo hinh nao thé
hién sy vuot trdi vé kha ning dy bao dinh 1d, khi
sai s ctia timg md hinh d6i véi timg dinh 1ii va
truong hop du bao lai twong ddi khac nhau. O
TH1, cac dinh 14 ¢ nam 2015 va 2017 dugc du
bao khé chinh xac véi sai s tir -6,48% - 19,07%,
trong khi céc dinh 1 & nam 2014 va 2016 chua
dugc du bao tét. TH2 1a trudng hop c6 két qua
du béo tét nhét véi sai s6 kha nhé tir-0,65% ciia
mo6 hinh SVR va -1,67% ctia m6 hinh RF ¢ nam
2016, hay sai s6 -3,95% ciia SVR ¢ nam 2015
va -3,01% cua RF ¢ nam 2014. O TH3, mac du
cac mé hinh cho két qua dy bao rat tot & cac dinh
1& nam 2016 va 2017, nhung ¢ hai nim dau cta
chudi dit liéu kiém tra, cdc mo hinh déu dua ra
két qua du bao c6 do sai sd cao dang ké. Pidu
nay c6 thé 1a do mo hinh dang trong qué trinh
warm up.

Nhin chung, xét v& du bao luu lugng dinh 13,
mo6 hinh RF cho két qua du bao tot hon SVR &
THI va TH2 véi sai sb tuyét ddi 1a 19,83% va
14,69%, trong khi SVR 1a su Iya chon tdt hon &
TH3 vdi sai sb tuyét dbi 1a 20,39%.

4. Két luan

Nghién ctru da budc dau thir nghiém thanh

TAP CHI KHI TUQNG THUY VAN

cong hai mo hinh Al la SVR va RF trong du bao
luu luong dén hd, ap dung cho hd Song Hinh
thudc luu vue song Ba. Ba truong hop tinh toan
la duy bao bao dong chay trung binh 3 ngay, trung
binh 7 ngay va trung binh 1 thang twong Gng véi
du bao ngén han, trung han va dai han, da dugc
thir nghiém Két qua cho thiy, ca hai mo hinh &
ca ba truong hop déu cho két qua c6 d6 chinh
x4c khéa cao dic biét 1a ddi voi truong hop du
bao luu lugng trung binh 7 ngay va 1 thang.
Trong 2 m6 hinh dugc thir nghiém thi mo hinh
SVR nhin chung cho két qua tot nhat dbi véi du
b4o ngin va dai han, trong khi d6 mé hinh RF
lai cho théy su vuot troi ¢ du bao trung han. béi
véi du bao theo mua, cac mé hinh cho két qua du
béao t6t trong ca mua kho (thang 1-5) va mua
mua (thang 9-12) v6i két qua nhinh hon trong
mua khoé mot diém dang cha y 13, cac mé hinh
Al déu khong du bao chinh xac mot cach dong
nhat dong chay lii. Ly do cua hién tugng nay la
cac md hinh khong duoc huin luyén tap trung
vao du bao dong chdy It ma vu tién vao qua
trinh dong chay. Két qua tinh toan ¢ trudng hop
du bao dong chay trung binh 3 ngay c¢6 dd chinh
xéc thap hon dang ké so voi hai truong hop con
lai, diéu nay 1a do & budc thoi gian nay sy dao
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dong trong dir liéu cao hon céac truong hop dir
liéu trung binh tuan hay thang. Két qua du bao co
thé duoc cai thién néu ¢ dit lidu c6 d¢ dai va
chat lwong tét hon.

Ngoai ra, viéc lya chon dir licu dau vao phu
hop 1a yéu tb rat quan trong quyét dinh nén hiéu
qua dy bao cua mo hinh. Trong d6, dong chay
trong quéa khir dong 1a mot trong nhiing bién dau
vao quan trong. Bén canh do, sb lugng dir licu
dAu vao (s6 luong features) can phai du 16n dé hd
trg cho md hinh Al trong viéc khai quat hoa
duge mdi quan hé gitra bién dau vao va dong
chay dau ra.

Dua trén nhitng phan tich va danh gia da thuc
hién, nhém nghién ciru dé xuat sir dung mé hinh

BAI BAO KHOA HQC

SVR cho du béo luu lugng trung binh 3 ngay va
1 thang, va RF cho du béo luu lugng trung binh
1 tudn. Tuy nhién, d6i v6i ting trudng hop du
b4o, hay yéu cau du bao (dinh Iii, dong chay mua
kho, dong chay muia mua) c6 thé sir dung cac mod
hinh khéc thay thé cho cac mo hinh dugc dé xuat
do hiéu qua du bao 1a kha twong ddng nhu da
phan tich ¢ cac phan trén.

Nhu viy, bén canh cac phuong phap truyén
thong, cac mé hinh AI nhu SVR va RF sé& cung
cép mot cong cu mai, hiéu qua dé bd tro cho
cong tac quan 1y va van hanh ho chtra noi chung
va ho song Hinh noi riéng. Tuy nhién, viéc tng
dung trong twong lai phu thudc rit 16n vao diéu
kién va chat lugong s6 lidu ¢ dia diém ap dung.

Loi cam on: Két qud nghién ciru thé hién trong bai bdo nay la mét phin san pham ciia dé tai

nghién ciru khoa hoc va cong nghé cdp so s¢: "Nghién ciwu co sé khoa hoc dp dung cong nghé tri
tué nhan tao du bao luu luong vao hé chira ap dung cho luvu vuc song Ba". Nhom tac gia xin chan
thanh cam on Ban Lanh dao Vién Khoa hoc tai nguyén nudéc da tao diéu kién dé chung toi thyc hién
nghién ctru nay.
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APPLICATION OF ARTIFICIAL INTELLIGENCE MODELS FOR
RESERVOIR INFLOW PREDICTION IN BA RIVER BASIN
Cao Hoang Hai', Tran Anh Phuong', Thai Quynh Nhu', Tran Manh Cuong'
"Water Resources Institute

Abstract: In this study, two Al models namely Random Forest (RF) and Support Vector Regres-
sion (SVR) are tested for its capabilities in predicting inflow to Hinh River Reservoir in Ba River
Basin, Vietnam. Three calculation scenarios are adopted including prediction of mean 3 day inflow,
mean 7 day inflow, and mean I month inflow (corresponding to short-, mid-, and long-term predic-
tion) to test and compare the performance of the two models. The results show that, both models pres-
ent a high accuracy prediction results with mean NSE of over 0.8, particularly in mid- and long-term
scenarios, NSE values are over 0.9. Of the two models, SVR, in general, yields better production re-
sults in short and long term scenario, while regarding mid-term inflow, RF is predominant one. The
tested models do not show a consistent peak flows prediction since they are not trained specifically
on extreme flow values, but rather focus on total flow process. On top of that, the selection of highly
correlated inputs or features play an important role in improving the prediction performance of the
models. Overall, these 2 models can be valuable alternatives to the existing reservoir inflow pre-
diction approach.

Keywords: AI, ML, SVR, RF, Ba River, reservoir inflow prediction.
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NGHIEN CUU UNG DUNG MO HINH THANG PO KHAO
SAT PANH GIA NHU CAU HQP TAC CONG TU (PPP)
TRONG UNG PHO VOI BIEN POI KHi HAU O VIET NAM
Ha Thi Thuén', Hoang Vin Hoan, Tran Hong Thai®

Tém tit: Hop tic cong tuw (PPP) dwoe coi la gidi phdp tat yéu nham giam ganh ning ngan sach
va tang cwong hiéu qua céng tdc img phé véi bién doi khi hgu & Viét Nam. Nghién ciru di xdy dung
thang do méi gom 5 yéu té do mire do san long tham gia cia khoi tu nhdn vao cdc dir dn PPP trong
ing phé véi bién doi khi hdu tai Viét Nam gom: (1) loi nhudn dau tw, (2) khung phdp 1y, (3) chia sé
riii ro, (4) kinh té vi mé va (5) lwa chon doi tac. Két qua kiém dinh thang do thir nghiém cho thdy tdt
cd chi tiéu déu dat yéu cau véi chi s6 Cronback Alpha ciia cdc thang do déu> 0,7 va Corrected Item-
Total Correlation déu > 0,3. Két qua phén tich nhan t6 kham phd doi véi cac bién quan sdt dwoc
gitt lai cho thdy cdc nhan t6 dwoc phén tich ¢6 sw phit hop véi cdc nhdn té dwa ra tie Iy thuyét. Két
qua kiém dinh phdn tich nhén t6 dwoc chdp nhdn véi do tin cdy cao, thang do méi dwa ra trong mé
hinh nghién citu la phit hop trong viée danh gic mire dd sdn sang tham gia ciia khéi tw nhdn vao cdc

du én theo hinh thirc PPP trong itng phé véi bién doi khi hdu ¢ Viét Nam.
T khoa: Hop tic cong tuw (PPP), thang do, doanh nghiép, Bién doi khi héu.

Ban Bién tap nhan bai: 12/7/2019

1. Pit vain dé

Trong giai doan hién nay, tmg phé véi bién
d6i khi hau dang 13 van dé thu hat quan tam cua
toan xa hoi. Tuy nhién, do diéu kién kinh té dat
nude con nhiéu kho khan, ngan sach va kinh
nghiém quan Iy con nhidu han ché thi hop tac
cong - tu (PPP) duoc coi la giai phap tit yéu
nham giam ganh niang ngan sach va ting cudng
hidu qua cong tac tmg phé véi bién doi khi hau
o Viét Nam. Trong nhiing thap ky qua, mét linh
vuc chinh cta cac nghién ctru vé PPP da nhan
dugc nhiéu sy quan tAm cua cac nha nghién ciru
1a cac yéu t6 thanh cong cua PPP. Didu nay da
duoc tiét 16 trong mot danh gia vé xu hudng
nghién ctru PPP tir nam 1998 dén 2008 boi Ke et
al. (2009) [10]; Tang et al. (2010) [19] da chi ra
thanh cong cua du 4n PPP 1a mét linh vuc nghién
ctru chinh dugc cac nha nghién ctru quan tam.
Céc chi dan trén cho thdy cac nha nghién ciru
trén toan thé gi¢i quan tim dén viéc kham phé
nhimg cach tdt nhat d& phan phdi cac dy 4n PPP.
Tuy nhién, linh vyc nay ctua PPP sé tiép tuc dugc

Ngay phan bién xong: 20/8/2019

Ngay dang bai: 25/9/2019

cac nha nghién clru quan tam trong tuong lai khi
thi truong PPP tiép tuc phat trién va truong thanh
trong cac khu vuc va khu vuc phap 1y khac [4]
(Chan et al., 2010). Mdi goc do c6 cach tiép can
riéng v& hop tac cong tu, c6 thé khai quat thanh
mot s6 ndi dung sau: (1) Ban chét “hop tac cong
tu” trong cdc md hinh phat trién kinh té thi
truong [5,11,14,24]; (2) Nhitng nghién ctru hop
tac cong tu trong phat trién kinh té tng ph6 véi
bién ddi khi hau [1,6,8]; (3) Hop tac cong tu
trong viéc trong phat trién két cau ha tang ky
thuat va tng pho vai bién d6i khi hau [1,12,15].

O Viét Nam, nghién ctru vé hop tac cong tu
con rat khiém tén. Tuy nhién lién quan dén chu
dé nay ciing c6 mot sd nghién ciru roi rac, nam
rai ric & cac bai viét hodc sach tham khao,,
chuyén khao, d& tai khoa hoc. Lién quan dén chu
dé nghién ciru c6 thé khai quat thanh may noi
dung sau: (1) Nhirng nghién ctru vé qué trinh cdu
tric lai chirc nang xa hdi cua nha nudc ta trong
diéu kién kinh té truong va hoi nhap quéc té, mo
hinh t6 chirc va hoat dong cung ung dich vu

!Céng ty CP Thiét bi Khi twong Thity van va Moi truong Viét Nam

’Hoc vién Chinh tri khu vuc I

3Téong cuc Khi twong Thity van
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cong, trong d6 co dé cap dén viéc can thiét phai
ma& rdng su tham gia cta tu nhan trong viéc cung
ung dich vu cong [16,22,23]; (2) Cac nghién ctru
vé dau tu phat trién két ciu ha tang, trong d6 co
dé cap dén sy can thiét phai khuyén khich tu
nhan tham gia dau tu phat trién két cau ha tang
va ing pho voi bién d6i khi hau [9, 17, 20].
Ngoai ra, lién quan dén van dé tai chinh nham
g pho bién ddi khi hau, tac gia Tran Tho Pat
va cs (2019) [21], dd cong bd nghién ctru “Tai
chinh tng pho véi bién d6i khi hau ¢ Viét Nam
va ham ¥ vé chinh sach”, bai viét phén tich thuc
trang chinh sach tai chinh d6i v6i voi bién doi
khi hau & Viét Nam, nhimng thach thirc vé huy
dong nguon tai chinh dang gip phai, tir 46 dwa ra
ham y chinh sach dé huy dong hiéu qua ngudn tai
chinh cho bién d6i khi hau.

Trong nghién ciru nay nhém tac gia nhan
manh dé cac du an hop tac cong tu Gmg phé bién
d6i khi hau dat dugc hiéu qua cao can c6 sy minh
bach trong ké hoach dau tu. Cong bd toan dién
nhitng rui ro ciing nhu tiém nang cua du an. Dya
trén cac yéu to quyét dinh mirc do sin long dau
tu vao cac dy an PPP du an (mg pho véi bién doi
khi hau cua cac nghién ctru di trude két hop véi
két qua nghién ctru thao luan nhom. Nghién ciru
s& sir dung 5 yéu td do ludng thanh cong ciia cac
dur 4n PPP tmg pho bién d6i khi hau tai Viét Nam
gom: (1) lgi nhuan dau tu, (2) khung phap 1y, (3)
chia sé riii ro, (4) kinh té vi mé va (5) luya chon
d6i tac. Cac chuyén gia khuyén nghi rang do ing
pho véi bién d6i khi hau c6 tinh lién d6i dén nha
nudc, tinh phuec tap vé ky thuat dac biét tai Viét
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Nam (do d6 lya chon thang do khung phép ly va
kinh té vi md), cac nha dau tu mudn duoc chia sé
rui ro hon la thuc hién du an mdt minh (do do
lya chon thang do chia sé rai ro). Nha dau tu
chinh tim nhing ddi tac c6 thé hd trg ca chuyén
mon ky thuat 13n tai chinh (do d6 lya chon thang
do lwa chon ddi tac). Du an thanh cong va kinh
doanh hi¢u qué hay khong tuy thudc vao mirc do
tin cdy cua tat ca cac doi tac tham gia du 4n. Sy
thanh cong, 1gi nhuén du an s¢€ thu hat dong dao
khu vuc tu nhan tham gia dau tu (do d6 lya chon
thang do 1¢1 nhuan).

2. Phwong phap nghién ciru va thu thap s6
liéu

Nghién ctru nay bao gdm hai budc chinh:
nghién ctu thtr nghiém va nghién ctru chinh
thirc. Ca hai nghién ctru nay déu st dung phuong
phap dinh lwong. Hinh 1 biéu dién so dd qui trinh
nghién ctru.

Nghién ctru thir nghiém dugc thuc hién thong
qua thao luan tryc tiép véi mot sé co quan nha
nude dai dién cho khu vuc cong, cac cong ty tu
nhan hoat dong trong nganh xay dung, giao
thong va ngan hang. Két qua tir cudc thao luan
ndy cung cap co s diéu chinh thang do nhap.
Sau d6 str dung thang do nhap phong van 36
cong ty tu nhan trong nganh xay dung, giao
thong, ngan hang. Muc dich ctia nghién ctru nay
nham danh gia so bo thang do trudc khi tién
hanh nghién ctru chinh thure. Nghién ctru chinh
thirc dugc thyc hién thong qua phong van truc
tiép 480 cong ty. Tién do thuc hién nghién ciru
dugc trinh bay tom tit & bang 1.

Phuong Phap

Muc Pich

Co s6 1y thuyét

Xac dinh céc nhan t anh hudng

Xay dung bang cau hoi nghién
clru

L

L

Thao luén truc tiép

Khém pha quan diém cua céc
chuyén gia

Diéu chinh bang cau hoi nghién
cuu

U

VU

Nghién ctru thir nghiém (pilot
testing)

Tinh pht hgp cua bang cau hoi
nghién cliru

Bang cau hoi nghién ciru chinh
thirc

\y

Ay

Nghién ctru chinh thire

Xac dinh murc d6 tac dong cua
cac nhén to

Mirc d6 tac dong ciia nhan tb

Hinh 1.

Sor do Quy trinh nghién ciru
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Bang 1. Tién do thuc hién nghién ciru

Phuong phép Ky thuat Thoi gian
Thao luén véi mot so co quan nha Théang
nudce dai dién khu vyc cong va tap 12/2014
1. Nghién cuu S e doan tu nhan nganh xay dung, giao
thtr nghiém Binh tinh va dinh luong thong, ngan hang. Nghién ciru dinh
lugng thuc hién voi 36 cong ty tu
nhan trong va ngoai nudc.
Phong van truc tiép voi mau 150 Thang
2. Nghién cuu . cOng ty tu nhan nganh xay dung, 1-3/2015
chinh thirc Binh luong giao thong, ngan hang dang kinh

doanh tai Viét Nam.

2.1. Mdu nghién civu

Nghién ctru nay st dung phuong phap chon
mau theo dinh mirc v6i 3 thudc tinh kiém soat la
hinh thttc s6 hitu, nganh nghé kinh doanh va qui
mod doanh nghiép. Céc doanh nghiép tham gia
nghién ctru la cac cong ty tu nhan trong nudc,
lién doanh va cong ty 100% von nudc ngoai, qui
mo cong ty tir vira tro 1én vi ddc diém cua du an
du an tng pho véi bién dbi khi hau tham dung
von, riii ro cao va thoi gian hoan von dai. Ngoai
ra, d6i tugng tra 10i phong van 1a nhitng thanh
vién trong ban giam dbc cong ty. Muc dich cua
yéu cau nay nham dam bao d9 tin ciy cia bang
tra 161 phong van.

2.2. Phwong phdp thang do

Dé xay dung thang do nghién ciru, nghién
ctru s& tiép can cac cong trinh nghién ciru lién
quan vé hop tac cong tu tng pho bién d6i khi
hau da cong bd trén thé gidi. Vi hién tai, dé tim
kiém mot nghién ciru vé bién doi khi hau trong
nudc 1a diéu kho khin do van dé bién doi khi hau
chi dugc cac nha quan Iy kinh té nudc ta quan
tAm vai ndm gan day, song van dé nay di duoc
chu trong rat 1au trude ddy ¢ cac nudc trén thé
gidi (su anh hudng cua bién d6i khi hau tai nude

ta cham hon cac nudc khac). Cac nghién ctru

TAP CHi KHi TUQNG THUY VAN

trude day co dé cap dén nhitng yéu t6 anh huong
dén muc do sin 1ong dau tu vao cac du 4n PPP
du 4n tng pho vé6i bién doi khi hau [2,3,7,13]
(Hinh 2).

Nghién ctru dua ra mé hinh nhiing yéu tb
quyét dinh hop tac cong tu img pho bién ddi khi
hau gdm cac nhén té: (1) Chia sé¢ day du rui ro
gitra khu vuc nha nudc va khu vuc tu nhan: Cac
du an hop tac cong tu tng pho bién doi khi hau
duoc thuc hién néu cac bén tham gia kiém soat
dugc rui ro do bién doi khi hau gay ra. Dé kiém
soat riii ro hiéu qua nhét chinh 14 chia sé rui ro,
chia sé rii ro ¢6 thé thyuc hién thong qua cac cong
ty bao hiém; (2) Khung phap 1y viing chic:
Khung phap 1y chi tiét va rd rang c6 thé thiét 1ap
cac thong sd dé xur Iy dy an PPP tg phé bién
d6i khi hiu va cling dam bao cho khu vuc tu
nhan c6 modi truong dau tu an toan, thuan loi.
Khung phap 1y ciing 1a co s¢ dé phat trién cac
san pham bao hiém rui ro cho bién d6i khi hau.
Khuyén khich khu viyc tu nhan tham gia cac du
an PPP tmg pho bién d6i khi hau; (3) Minh bach
trong tai chinh cta cac du an PPP.

Tét ca cac thang do duoc do luong dang Lik-
ert 7 diém, trong d6 1 1a hoan toan phan dbi va 7

13 hoan toan dong y.
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Su minh bach

Hop tac cong tu
Khune phép ¥ &ng phé bien
8 phip ¥ aGikhi ha
tur (g pho bién
Khung phap Iy doi khi hiu
Nhinthitc cia nha Lua chon doi tac tham gia
dhute \
Hop tac cong —
tur iing phé bién Chia s¢ rii ro
Chia sé rii 10 »|  déikhi hau \
Bonji —
& Khung phép Iy 5 Hoptic cong tw g
Loinhuan dy an pho bién déi khi hau
Liachon déi tic | voiniuan giuw /
tham gia
— | Kinh t vi mo
Chia sé i ro Hop tac cong
\ tur timg pho bién
—— i khi hau
Quy dinh cua phap
Loi nhuan dAu tr /
Khung phéap 1y
\ Hop tac cong
T tur tmg phé bién

Hinh 2. M6 hinh nghién cuu

Bdng 2. Tong hop thang do nghién ciru

Bién Cau héi Ngudn thang do

Thang do lgi nhuian

Kha ning thanh cong khi du tu vao du an Gmg pho véi bién doi

LNO1 khi hdu cao do khai théc ngudn thu tir dy 4n tot.
LNO2 Cong ty anh/chi dat dugc 1gi nhuan ky vong do dung lwgng thi
truong 16n. ) .
LNO3 Hién nay, Nha nude Viét Nam khong ché tran thu phi la phu
hop. L o Biaginia & Millerb
LNO4 Cong ty anh/chi rat hai long vé ngudn thu tr du an. (2013) [3]
LNO5 Kha ning ngudn thu bi ddp dwoc chi phi du tur 1a cao
LNG6 Chi phi ddu tu ban dau ctia cac dw 4n mg ph6 voi bién dbi khi
hau 16n 1a mét thach thie 1on doi vai cong ty cia anh/chi.
Dong ngén luu tir cac du an ung pho voi bién ddi khi hau
LNO7 R SN . A
thuong lon giup cong ty dat loi nhuan cao.
Nha nuée luon tao diéu kién dé cong ty anh/ chi c6 nhimg lgi
LNO08 ich tai chinh khi dau tur vao cac du an g ph6 voi bién doi khi
hau.
Thi treong vén trong nuée phat trién giam chi phi tai chinh cho
LNO09 A 1A ARi11i1n
du an tng pho vai bien doi khi hau
Cong ty anh/chi ludn dat fiqu loi nhuén mong mudn khi dau tu
LN10 cac du an ung pho vai bién doi khi hau vi diéu kién kinh doanh

hép dan.
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Thang do khung phap ly

KPLO1

KPL02

KPLO3

KPL04

KPLOS5
KPLO6
KPLO7

Cong ty anh/chi khéng gip tré ngai vé phap 1y khi du tu cac

dy 4n img pho v6i bién d6i khi hau

Céc quy dinh phép 1y hién hanh tao diéu kién thuan lgi dé cong

ty anh/chi du tu cic du an tmg phé véi bién ddi khi hau

Céc chinh sach wu dai ciia Nha nude ddi véi cac du an tng phéd

v6i bién dbi khi hau cung cép cho cong ty anh/chi mét co hoi Lee Godden et al.

dau tu tot. (2013) [13], CEA -

Insurers of Europe

(2007), Agrawala
etal. (2011) [2]

Cong ty anh/chi mudn dau tu cac dy an tng pho voi bién dbi
khi hau vi chinh sach vu dai rat hap dan.

Nha nuéc KHONG c¢6 co ché hd trg phi hop dé cong ty anh/chi
dat dugc két qua kinh doanh tot.

Cong ty anh/chi gip kho khin v& van dé phap 1y khi déu tu
Cong ty anh/chi muén dau tr cac dv 4n tmg phd voi bién d6i
khi hau ¢ Viét Nam vi hién nay khung phap 1y da day du.

Thang do kinh té vi mé

KTVMO1
KTVMO02

KTVMO3

KTVMO04

KTVMO5

KTVMO06

Céc chinh sach vi mo it thay ddi trong thoi gian dai.

Nha nude tao rat nhiéu thuan loi cho hoat dong dau tu nude
ngoai tai Viét Nam hién nay.

Hién tai, Nha nudc Viét Nam dang kiém soét tinh hinh kinh t&

vi mo tot. . )
Cong ty anh/chi lac quan v€ tinh hinh kinh t€ vi mé cua Viét Lee Godden et al.
Nam hién nay. (2013) [13]

Nha nudc sir dung hiéu qua cac cong cu tién té giup kinh t& vi
mo it bién dong.

Cong ty anh/chj kho khin khi dwa ra quyét dinh dinh dau tu cic
dy 4n g pho véi bién dbi khi hau Viét Nam vi tinh hinh kinh
té vi md hién nay bt on.

Thang do chia sé riii ro

RRO1

RRO2

RRO3

RR04

RRO5

RRO6

RRO7

RROS8

Luat phap Viét Nam ¢ qui dinh 13 vé viéc bu dap rui ro cho

céc cong ty dau tu cac dy an tmg pho véi bién dbi khi hau tai Lee Godden et al.
Viét Nam. ‘ . (2013)[13], CEA -
Cong ty anh/chi lo ngai dau tu cac dy 4n ing pho voi bien doi Insurers of Europe
khi hau Viét Nam hién nay vi rui ro qud 16m. (2007), Agrawala
Nha nude ho trg thong qua phan bd quy dat cho Cong ty etal. (2011) [2],
Anh/chi st dung. Biaginia & Millerb
Céc i ro ctia du 4n g phé v6i bién ddi khi hau duge phan bd (2013) 3]

phu hop gitta cac bén khi tham gia PPP.

Coéng ty anh/chi KHONG duoc Nha nudc chia sé rui ro mot
cach hop ly khi tham gia dau tu cac du an ing pho véi bién doi
khi hau

Cong ty anh/chi hai long khi hgp tac vdi Nha nude.

Nha nuge ludn tao diéu kién dé Cong ty anh/chi giam rui ro khi
dau tu cac du an tng pho vaéi bién d6i khi hau Viét Nam nhu
mong doi.

Chi phi dn bu giai toa dugc chia sé phi hop.

Thang do tim kiém ddi tic

DTO1

DTO02

DTO03

DT04

Cong ty d& dang tim duoc ddi tac tin cdy dé hop téc dau tw céc
du an trng pho véi bién doi khi hau tai Viét Nam.

Cong ty anh/chi it khi gdp kho khan trong qua trinh hop tac voi
doi tac khi dau tu cac du an ing pho véi bien doi khi hau .

Ning lyc ciia dbi tac Viét nam ludn dap img dugc yéu ciu cia

cong ty anh/chi.
Céc dbi tac nudce ngog‘li cc’: tiém lyc manh thich dAu tu vao cac Gardiner et al.
du an tng pho véi bién do6i khi hau Viét Nam. (2015) []
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DTO05

DTO06

DTO07

Mbi truong dau tu hién tai cua Viét Nam lam cong ty anh/chi
gap kho khan khi mudn tim doi tac.

N~hé nudc Viét Nam tao diéu kién thuén loi dé Cong ty anh/chi
de dang tim dugc doi tac kinh doanh.

Cong ty anh/chi dugc chia s¢ kinh nghiém tur déi tac trong nudc
khi hop tac dau tu cac du an ng pho voi bien doi khi hau .

Thang do sin sang diu tw

Cong ty Anh/ Chj chic chin s& co cic du 4n dAu tu trong viée

SSDT01 ung pho bién ddi khi hau tai Viét Nam trong tuong lai g?m

Nhimg tré ngai, kho khan trong qua trinh dau tur s& khong anh L .
SSDT02 huéng t6i viéc tham gia ddu tu trong viéc tmg phé bién déikhi ~ Biaginia & Millerb

hau tai Viét Nam ctia Cong ty Anh/Chi (2013) [3]

N , R Gardiner et al.

SSDT03 CPng ty Anh/(_iAhi §51n séng g_if’fi tl}i.éu \f(’riﬂcéc fiéi_tfic vé co hoi (2015)

dau tu trong viéc ing pho bién doi khi hau tai Viét Nam
SSDTO04 Cong ty Anh/Chi chap nhan dau tu vao Viét Nam ngay ca khi

¢6 nhitng co hoi du tu trong tu tai cac qubc gia khac

2.3. Ddnh gid va diéu chinh thang do - Pilot
testing (n = 36)

Bang cau hoi thir nghiém gdm c6 40 cau hoi
duoc st dung voi 36 dbi tuong nghién cuu. 40
cau hoi ctia bang cau hoi thir nghiém duoc sip
xép theo thir tw ngau nhién, dong thoi c6 st dung
cac cau hoi ngugc myc dich dé kiém tra do tin
cdy cua nguoi tra 101, va hoi tu vé 05 nhom theo
cac chu dé: lgi nhuan, khung phap 1y, kinh té vi

md, chia sé rui ro va tim kiém ddi tac. Phuong
phap théng ké do tin ciy (Reliability Statistics)
va phuong phap théng ké trong quan gitra ting
cau hoi véi toan bd cac cau hoi con lai trong
nhom (Item-total Satistics) duoc sir dung dé
kiém dinh d6 tin cay cua bang cau hoi trudc khi
st dung chinh thirc trong nghién ctru. Két qua
kiém dinh thang do thir nghiém dugc trinh bay
trong bang 3.

Bdng 3. Bang tong hop két qua kiém dinh thang do thir nghiém

Cronbach- . . . Cronbach- Biéncin Crombach- - Bién
Thang do 2 Bién can loai bo 2 S alphalan  can loai

alpha lan 1 alpha lan 2 loai bo 3 b6

(1) Thang do loi LNO4, LNO09,

nhuén 0.777 LNI10 0.873 LNO2 0.929 Khong

(2) Thang do kinh té

vi mbé 0.832 KTVMO06 0.893 Khong

(3) Thang do khung

phap ly 0.637 KPLO5, KPL06 0.915 Khong

(4) Thang do chia sé

rai ro 0.841 RRO3, RRO5 0.929 Khong

(5) Thang do tim kiém

dbi tac 0.792 DTO04 0.913 Khong

(6) Thang do san sang

diu tu 0.912 Khong

Nhu vay, tat ca chi tiéu déu dat yéu cau véi
chi s6 Cronback Alpha cua cac thang do déu >
0,7 va Corrected Item-Total Correlation tit céa
déu > 0,3. C6 09 ciu hoi trong bang cau hoi thir
nghiém la LN4, LN9, LN10, KTVMO06, KPLO0S,
KPL06, RR03, RR0O5, DT04 bi loai ra khdi bang
cau hoi nghién ctru chinh thire cua nghién cuu.
Két qua phan tich nhan t6 kham pha déi véi cac

bién quan sat dugc giir lai cho thiy, c6 06 nhan
td duoc dua ra tir cac bién quan sat, trong do, cac
nhan té dugc phan tich ¢6 sy phu hop véi cac
nhan té dua ra tir Iy thuyét. Cac kiém dinh phan
tich nhan td duoc chép nhan voi dd tin cay cao,
do d0, c6 thé khé'ing dinh, 06 nhan té duoc dua ra
trong mo hinh nghién ctru 1a phu hop.

Bang cau hdi nghién ctu chinh thic cua
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nghién ctru con 32 cau hoi duge phan bd nhu
sau: (1) Nhom Loi nhuan cé 06 cau, g6m cac
cau: LNOI, LNO3, LNO5, LN06, LN07, LNO8;
(2) Nhom Kinh té vi mé c6 05 cau, gdm céc cau:
KTVMO1, KTVMO02, KTVMO03, KTVMO04,
KTVMOS5; (3) Nhom Khung phap 1y co6 05 cau,
gdm cac cdu: KPLO1, KPL02, KPL03, KPLO04,
KPLO07; (4) Nhom Chia sé rai ro c6 06 ciu, gdm
cac cau: RRO1, RR02, RR04, RR06, RRO7,
RRO8 (5) Nhoém Tim kiém ddi tac co 06 cau,
gdm cac cau: DT01, DT02, DT03, DT05, DTO06,
DTO07; (6) Nhom Sin sang dau tu c6 04 cau, gdm
cac cau: SSDTO1, SSDT02, SSDT03, SSDT04.

2.4. Nghién cwu chinh thirc

Phuong phap chon mau cho nghién ctru chinh
thirc gidng nhu nghién ctru thir nghiém. Thong
ké qui trinh khdo sat nhu sau:

Bang 4. Quy trinh nghién ctru chinh thirc

Noi dung Thue hién
Ngay bat dau khao sat 08/6/2015
Ngay két thuc khao sat ~ 15/11/2015
S6 ban céu hoi phat di 480
S6 bang cAu hoi thuvé 480
S6 bang cau hoi bi loai 48
S6 bang cau hoihop 1é 432
Ty 18 tra 1o 89.8%

Cac doanh nghi¢p (DN) c6 hoat dong san
xudt, kinh doanh va cung tmg dich vu tai nhimng
ving c6 thién tai déu bi thiét hai & murc d9 nhat
dinh do thién tai. Nhin chung, tat ca cac DN
phong vén tai 8 tinh, & mirc do ton that tir dang
ké, nang né dén rat ning né. C6 52% sb cong ty
dugc phong van bi ton thit vé nha xuong; 47%
cong ty bi ton that hang hoa va san pham va 41%
cong ty co may moc thiét bi bi hong. Diéu nay
cho théy, cac DN bi anh huong manh do thién
tai, trong d6 nha xudng, may moc thiét bj va san
pham hang hoa 1a nhém dé bi tén thuong nhat
khi bi thién tai tin cong DN. Pay ciing 1a nhiing
khau ma DN cdn quan tdm nang cao tinh chong
chiu véi thién tai. Tuy nhién, c6 sy khac biét gitra

TAP CHi KHi TUQNG THUY VAN

cac tinh vé mirc d6 ton that cia DN. Cac DN &
DPa Nang va Ha Tinh c6 thiét hai & mirc cao,
trong khi DN ¢ Pa Néng ¢ muc thap. O Pa
Nang, thiét hai vé nha xuong co dén 57% s6 DN
bi thiét hai rat nang né, 21% bj thiét hai dang ké.
O Ha Tinh 56% DN thiét hai nang né va rat nang
né, 13% & muc dang ké. Trong khi 100% DN &
Da Ning thiét hai khong dang ké.

3. Két qua va thao luin

3.1 Két qud phén tich mé hinh

Céc chi tiéu do luong do phu hop ciia mo
hinh cho thay, gia tri Chi-square/df= 1,337 <3,
TLI = 0,982, CFI = 0,984, GFI = 0,921, h¢ s
RMSEA = 0,028<0,08, vi thé m6 hinh c6 su phu
hop voi thi truong (Hinh 3).

Nhu véy c6 thé thay rang, cac bién trong md
hinh déu thé hién sy anh hudng co ¥ nghia thong
ké dbi v6i sy sin sang dau tu cua nha dau tu, véi
chiéu tac dong 1a cung chiéu, cho thay, néu cac
danh gia vé nhitng yéu té trong mé hinh duoc
tang 1én, thi sy san sang dau tu cia nha dau tu
cling duoc nang 1én, cu thé: (1) Néu yéu td loi
nhuan dugc danh gia tdt hon 1 don vi, thi su sin
sang dau tu co thé duoc nang lén 0,42 don vi,
day 1a mirc tang cao nhat; (2) Néu yéu t6 vé tim
kiém ddi tac duoc danh gia tot hon 1 don vi, thi
su san sang dau tu s& dugc ning 1én 0,40 don
vi; (3) Néu yéu t6 vé khung phap 1y dugc danh
gia tot hon 1 don vi, thi su sén sang dau tu s&
duoc nang 1én 0,359 don vi; (4) Néu yéu tb vé
nén kinh té vi mé dwoc danh gia tét hon 1 don
vi, thi su san sang dau tu s& duoc nang lén
0,324 don vi; (5) Néu yéu té vé rui ro dugc
danh gia tot hon 1 don vi, thi sy sin sang dau tu
s& dugc nang 1én 0,253 don vi. Két qua phan
tich cling chi ra, sy bién thién cua céac bién
trong mo hinh c6 thé giai thich dugc 63% su
bién thién cta viéc lya chon sin sang dau tu cua
nha dau tu, cho thdy mé hinh 1a phu hop dé st
dung khi nghién ctru cac yéu t6 anh huong dén
su san sang dau tu ctia nha dau tu.
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Hinh 3. Két qua phén

tich mo hinh nghién cuu

Bdng 5. Tong hop hé so tac dong cia cdc nhdn té trong mé hinh - chuwa chudn héa

Estimate S.E. CR. P
Dau_Tu <---  Loi_Nhuan .203 .021 9.718 Rk
Dau Tu <--- Khung PL .189 .022 8.699 oAk
Dau Tu <--- KT VM 183 .023 8.011 *xx
Dau Tu <--- Rui Ro .149 .024 6.224 Rk
Dau Tu <--- Doi Tac 217 .023 9.584 ok

Bdng 6. Tong hop hé sé tic dong cia cdc nhén t6 trong mé hinh - da chuan héa

Estimate
Dau Tu <--- Loi_Nhuan 420
Dau Tu <--- Khung PL 359
Dau Tu<--- KT VM 324
Dau Tu <--- Rui Ro 253
Dau Tu <--- Doi_Tac 400

3.2 Kiém dinh mé hinh véi cé méu 700

Véi c& mau khao sat 1a 432 nguoi, viéc kiém
dinh bootstrap s& duoc thuc hién véi ¢d mau la
700, véi cac mau bd sung duoc lay ngau nhién tir

tap mau ban dau cua 432 nguoi khao sat

Két qua cho théy, cc hé sd trong mo hinh
khong c6 su khac biét 16n so voi mo hinh duoc
xac dinh v6i ¢& mau 432 (Bang 7, Bang 8). Diéu
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nay cho thiy mé hinh van ding véi ¢& miu bang
700 va cac ude lugng trong mé hinh 1 c6 thé tin
cay duoc.

Két qua phan tich hdi qui da bién cho thay c6
niam yéu t6 c6 anh huong dén sy sin 1ong tham
gia dau tu cac dy an duong bo theo hinh thuc
PPP cua khu vuc tu nhan, d6 l1a: (1) lgi nhuan
dau tu, (2) khung phap 1y day du va minh bach,

(3) chia sé rui ro phu hop gitta nha nudc va tu
nhan, (4) kinh té vi mé 6n dinh va (5) tim dugc
dbi tac tin cdy. Trong cac yéu td nay, loi nhudn
dau tu dong vai trd quan trong nhat. Tiép theo 1a
yéu t6 khung phap 1y, ké dén 1a tim kiém dbi tac
va 6n dinh vi mo. Véan dé chia sé rai ro ¢6 tac
dong kém nhat. Két qua nay ciing khong thay dbi
theo loai hinh doanh nghiép va hinh thirc dau tu.

Bdng 7. Sw anh hwéng ciia cdc bién trong mé hinh boostrap

Estimate S.E. C.R. P Label
Dau Tu <--- Loi_Nhuan 203 .021 9.718 Hkk
Dau Tu <--- Khung PL .189 .022 8.699 Hkk
Dau Tu <--- KT VM 183 .023 8.011 Hokk
Dau Tu <--- Rui Ro 149 .024 6.224 Hkk
Dau Tu <--- Doi_Tac 217 .023 9.584 Hokk

Bdng 8. Sw khdc biét gitta mé hinh véi dit liéu ban dau va mé hinh boostrap

Thong sb SE  SE-SE  Mean Bias SE-Bias
Dau Tu <-- Loi Nhuan 019 001 204 001 .001
Dau Tu <-- Khung PL .020 001 190 .001 .001
Dau Tu <--- KT VM 023 .001 184 001 .001
Dau Tu <-- Rui Ro 026 001 149 001 .001
Dau Tu <--- Doi Tac 019 001 217 .001 001
4. Két luan tin cdy.

Nghién curu da xay dung dugc thang do moi
danh gia tac dong cua cac nhan t6 anh huong
t61 muc d6 sin sang du tu cua khdi tu nhan vao
cac du an PPP, d6 1a: lgi nhuan, khung phép 1y,
chia sé rui ro, kinh té vi mo va Ira chon ddi tac

Thang do nay chinh 14 co s6 méi dé dé xuét
nhimng giai phap dong bo nham thic day cac du
an theo hinh thtrc PPP trong Gmg phé voi bién
d6i khi hau & Viét Nam.

Tai liéu tham khao
1. Auriol, E., Renault, R., (2008), Status and incentives. RAND Journal of Economics, RAND

Corporation, 39(1), 305-326.

2. Agrawal, A., Nepstad, D., Chhatre, A., (2011), Reducing Emissions from Deforestation and For-
est Degradation. Annu. Rev. Environ. Resour. 36, 373-96.

3. Biagini, B., Miller, A., (2013), Engaging the private sector in adaptation to climate change in
developing countries: importance, status, and challenges. Climate and Development, 5:3, 242-252,

DOI: 10.1080/17565529.2013.821053

4. Chan, A.P.C., Lam, P.T.I., Chan, D.W.M., ASCE, M., Cheung, E., Ke, Y., (2010), Critical Suc-
cess Factors for PPPs in Infrastructure Developments: Chinese Perspective. Journal of Construction

Engineering and Management, 136 (5), 484-494.

5. Chase, B., (2009), Public-Private Partnerships in the United States: Evolving Market and New

Opportunities. Stanford University.

6. Charles, N., (2006), Public private partnerships as modes of procuring public infrastructure and
service delivery in developing countries: lessons from Uganda. International public procurement

TAP CHi KHi TUQNG THUY VAN

S thang 09 - 2019



BAI BAO KHOA HQC

conference proceedings, 21-23 September 2006, 693-710.

7. Gephart, M., Tesniere, L., Klessmann, C., (2015), Driving regional cooperation forward in the
2030 renewable energy framework. Heinrich-Boll-Stiftung, European Union, Brussels- Belgium,
pp. 46.

8. Harris, C., (2003), Private Participation in Infrastructure in Developing Countries Trends, Im-
pacts, and Policy Lessons. The International Bank for Reconstruction and Development/The World
Bank, United States of America, pp. 56.

9. Ho Cong Hoa (2011), M6 hinh hop tac céng tw - Gidi phdp ting nguon vén, cong nghé va ky
nang quan Iy ciia tw nhan cho cdc dw dn méi truong & Viét Nam. Tap chi Quan 1y Kinh té, S6
40(5/2011).

10. Ke, Y., Wang, S.Q., Chan, A.P.C., Cheung, E., (2009), Research Trend of Public-Private Part-
nership in Construction Journals. Journal of Construction Engineering and Management, 135(10).
Doi: 10.1061/(ASCE)0733-9364(2009)135:10(1076)

11. Khanom, N.A., (2010), Conceptual Issues in Defining Public Private Partnerships (PPPs).
International Review of Business Research Papers, 6 (2), 150-163.

12. Jennifer, B., Laura, B., (2004), Private Sector Participation in the Water and Wastewater Serv-
ices Industry. Working Paper ID Series 15876, United States International Trade Commission, Of-
fice of Industries.

13. Lee Godden et al., (2013), Law, Governance and Risk: Deconstructing the Public-Private Di-
vide in Climate Change Adaption. University of New South Wales Law Journal, 36 (1), 224-234.

14. Moulton, L., Anheier, H.K., (2001), Public-private partnerships in the United States: Histor-
ical patterns and current trends. Civil Society Working Paper, Centre for Civil Society, London
School of Economics, pp. 17.

15. Marian, M., Magdalena, K., (2011), Implementing public-private partnerships in municipal-
ities. IESE Research Papers D/908, IESE Business School.

16. Nguyén Ngoc Hién (2002), Vai tré ciia nha nude trong cung veng dich vu cong - nhan thirc,
thuc trang va giai phap, Nxb Van hoa thong tin, Ha Noi.

17. Nguyén Hong Thang (2009), Ndng cao chdt liwong dau tw céng. Tap chi phét trién kinh té,
221, 3, 1-8.

18. Sonia, A., Douglas, S., (2010), Public-Private Partnerships and Investment in Infrastructure.
OECD Economics Department Working Paper, No. 803. http://dx.doi.org/10.2139/ssrn.1685344

19. Tang, L., Shen, G.Q., Cheng, E.-W.L., (2010), A review of studies on Public—Private Partner-
ship projects in the construction industry. International Journal of Project Management, 28 (7), 683-
694. Doi: 10.1016/j.ijproman.2009.11.009

20. Tran Anh Tai (2002), Bdo cdo tong két dé tai “Moi quan hé giita khu viee kinh té nha nieée
va khu vuee kinh té tw nhdn & Viét Nam, thuc trang va gidi phap”. Dé tai dic biét cép DPHQG, 2000-
2002.

21. Tran Tho Dat, Pinh Dirc Trudng (2019), Tai chinh irng phd véi bién doi khi hdu & Viét Nam
va ham y vé chinh sach. Tap chi Tai chinh.

22. Vit Thanh Son (2005), Mgt s6 cdch tiép cdn méi vé vai tro ciia nha nude trong cung cap
hang héa dich vu céng, Nghién ciru kinh té, s67/2005.

23. Vi Thanh Son (2009), Canh tranh doi véi khu vuee cong trong cung ung hang hoa va dich vu,
Nxb Chinh tri - Hanh chinh.

24. Yong, H.K., (2010), Public-Private Partnerships Policy and Practice. Commonwealth Secre-
tariat, Marlborough House, United Kingdom, pp. 224.

TAP CHI KHi TUQONG THUY VAN
S6 thang 09 - 2019




BAI BAO KHOA HQC

APPLICATION OF SCALE MODELS IN SURVEYING AND ASSESSING
THE DEMAND OF PUBLIC-PRIVATE PARTNERSHIP (PPP) IN
CLIMATE CHANGE RESPONSES IN VIETNAM

Ha Thi Thuan', Hoang Van Hoan?, Tran Hong Thai®
'Vietnam Hydrometeorogical and Environment Equipment Joint Stock Company
2Academy of Politics Region I
3Viet Nam Meteorological and Hydrological Administration

Abstract: Public-private partnership (PPP) is considered an indispensable solution to reduce the
budget burden and enhance the effectiveness of climate change responses in Vietnam. The study has
developed a new scale of 5 factors measuring the willingness of private sector to participate in PPP
projects in climate change responses in Vietnam including: (1) investment returns, ( 2) legal frame-
work, (3) risk sharing, (4) macroeconomics and (5) partner selection. The results of the assessing
scale realiability show that all criterias are satistified, Cronbach's alpha coefficients of the scales
are > 0.7 and Corrected Item-Total Correlation are > 0.3. The results of exploratory factor analy-
sis for observed variables show that the analyzed factors are consistent with the factors given from
the theory. The results of factor analysis are acceptable with high reliability, the new scale given the
study is appropriate in participation willingness assessment of private sector in PPP projects in re-
sponse to climate change in Viet Nam..

Keywords. Public Private Partnership (PPP), Scale, Enterprise, Climate Change.
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MOT SO KET QUA BUOC PAU NGHIEN CUU VE RUNG
NGAP MAN NAM TRUNG BQ

D6 Quy Manh', Nguyén Quéc Huy', L& Vin Tuat'

Tém tit: Ring ngdp man (RNM) khu viee Nam Trung Bé la hé sinh thai dic trung, da chirc nang
cho viing duyén hai, RNM khu viee nay ¢6 vai tré déic biét quan trong trong viéc bdo vé dat cira
song, vung dam, vinh, chéng xoi mon, sat lo, dac biét bao vé cuodc séng va sinh ké ciia cong d(;ng
dan cuwe. Khu vue nghién civu c6 d¢ mdan nwée bién cao, thwong xuyén bi anh hwdng boi bao gié
manh hang ndm la nhitng yéu t6 khé khan cho viéc phuc hoi RNM. Nghién civu da dp dung phwong
phdp tong hop, diéu tra thuc dia dwoc dién tich riemg va dat ngdp man la 824,59 ha, trong dé dién
tich dién tich co RNM la 359,06 ha. Nghién cuvru da xac dinh dwoc 21 loai thyc vat, thuoc 12 chiva
10 ho thuc vat. Ba ghi nhan thém vung phdn bé méi cua lodi Coc do (Lumnitzera littorea (Jack)
Voigt) la lodi quy hiém ¢ mirc VU - mirc sé nguy cdp trong Sach Do Viét Nam (2007) tai Ninh Thudn.
Budée dau phat hién mot loai Giap xac chan déu Sphaeroma terebrans Bate (1866), thuoc ho
Sphaeromatideae, bo Chdn déu (Isopoda) hai cdy ngdp man Ban trang (Sonneratia alba Smith) trén
3 tuéi gy hai RNM 6 tinh Binh Pinh. Budc dau dé xuat gidi phap trong RNM phii hop véi déc diém

ldp dia bang gidi phdp ky thudt lam sinh.

Tw khéa: Hién trang rung, RNM, Nam Trung Bo.

Ban Bién tap nhan bai: 12/7/2019  Ngay phan bién xong: 20/8/2019

1. Mé dau

Viét Nam c6 chiéu dai bo bién trén 3.260km,
dién tich RNM trén 145.000 ha (nam 2018) trai
dai 28 tinh, thanh phd ven bién. RNM khu vuc
Nam Trung Bg 1a mot h¢ sinh thai dac biét cho
dai dat mién Trung Viét Nam. Day 1a mot trong
nhitng ving kinh té trong diém cua ca nudc, co
tiém nang phat trién cac nganh nghé du lich, khai
thac va nudi trong thuy san, dich vu hang hai va
nganh cong nghiép ché xuét. Tuy nhién, cac hién
tugng thién tai bao 14 thuong gay thiét hai nang
né cho khu vuc. Dic biét, do diéu kién dia hinh
déc, 1ii lut dién ra nhanh chong va thit thuong.
Trong bdi canh BPKH, tan suit cia cac hién
tuong thoi tiét cuc doan nhu thay doi luong mua,
nhiét do... dién ra ngay cang phirc tap thi khu vure
nay s& con chiu nhiéu anh hudng ning né, nhat 14
vung duyén hai ven bién. Pic biét sy tac dong
anh huong dén cay ngap man ton tai va phat trién.

Cac nghién ctru hién nay vé RNM tai khu vuc

'Vién Sinh thdi va Bao vé cong trinh
Email: doquymanh@gmail.com

Ngay dang bai: 25/09/2019

Nam Trung B9 con tan man, rat it tai lieu nghién
clru vé phan bd cac loai thuc vat, da dang sinh
hoc. Chua c6 nghién ctru di‘ly du vé diéu kién tu
nhién, hién trang RNM va tam quan trong cua
RNM d6i véi khu vee Nam Trung B9. Theo sb
liéu dién tich rimg va dat ngap man nam 2016 va
két qua diéu tra, theo doi dién bién rimg va cong
bd hién trang rimg toan qudc cia BO Nong
nghiép va Phat trién noéng thon, nim 2017 dao
dong trén 200 ha (nam 2016 trén 260 ha [1], nam
2017 13 214 ha [2]). Tuy nhién, theo két qua diéu
tra, khao sat thuc dia ctiia Vién Sinh thai va Bao
v¢ cong trinh thi dién tich RNM tai khu vyc trén
360 ha. Phan bd RNM tap trung & ving dam,
ving cira song nén bi thay doi manh theo thoi
gian va khong gian, phuong thic sir dung, sy
bién dong 16n vé dién tich va chat luong. Vi vay,
viéc danh gia hién trang RNM khu vuc Nam
Trung Bo 1a can thiét dé dé xuét cac hudng tac
dong tich cuc vao RNM, dac biét dé xuét giai
phap chon loai cay trong RNM, xay dung ban d6
lap dia ngap man, giai phap trong RNM trén diéu
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kién 1ap dia kho khan va rat kho khan trong giai
doan hién nay.

2. P6i twong va phuwong phap nghién ctru

2.1. Gidi thiéu khu vwc nghién ciru

Rimng ngap man va dit ngdp min & cac tinh
ven bién khu vire Nam Trung Bo phan bd rai rac
tai cic ving ctra song va chu yéu tap trung ¢ khu
vuc cac dam, vinh...bao gém céc tinh Quang
Nam, Quang Ngai, Binh Dinh, Pht Yén, Khanh
Hoa, Ninh Thuan va Binh Thuan (Hinh 1) véi
dién tich rung va dat ngdp man trén 824,59 ha.
Thanh phan loai thuc vat don gian, cha yéu l1a
mot s loai Mam trang (Avicennia alba), Mam
bién (4vicennia marina), Pudc d6i (Rhizophora
apiculata), Ban chua (Sonneratia caseolaris) va
Ban trang (Sonneratia alba),...V&i dic trung dia
hinh dbc 16n, bi chia ct nhidu, ham lugng phu sa
it, 36 man cao,... da lam cho RNM khu vuc Nam
Trung Bo kém phat trién hon cac khu vuc khéc.
Hién nay, bién d6i khi hdu (BPKH) d3 va dang
anh huong rat 16n dén qua trinh phat sinh, sinh
truong va phat trién cia rimg ngap man. Hién
tuong nudc bién dang kém theo d6 1a thoi gian
ngép bai sé tang Ién lam cho cay ngdp man ngay
mot khé thich nghi hon véi diéu kién bai boi,
ddng thoi theo do thoi gian ngap nhiéu hon
nhitng cdy ngap man giap bién ciing sinh truong
cham hon. Cung theo nudc bién dang 1a cac hién
tuong gio bio, triéu cuong ciing ting 1én, manh
mé& hon, cong pha bd bién nhiéu hon gop phan
vao lam mat bai sinh trudng cua ciy ngap man...

Mot s6 dic diém vé diéu kién tu nhién lién
quan dén rimg ngap min

Khu vyc ven bién Nam Trung B cé tong
chiéu dai trén 1.200km, 14 noi thudng xuyén phai
ganh chiu nhiéu thién tai, gio bao, 1i lut, song
16m, triéu cuong; dac biét 1a hién tugng nudc
bién dang do tac dong ciia BDKH. Khu vuc co
dic trung khi hau gi6 mua mang tinh chit can
xich dao; ché do thuy tridu thudc dang ché do
nhat triéu khong déu. Do cao thiy tridu trong ky
nude cudng trung binh 1,2 - 2,0m va ting dan vé
phia nam.

Khu vyuc nghién ctru ¢6 dia hinh ven bién déc,
d6 man nudc bién cao, it thich hop cho céac loai
cdy ngap man, dong thoi khu vuc thudng xuyén
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chiu tdc dong manh cua gid, séng bién, triéu
cudng, bio 16n,... 1a nhitng yéu t6 han ché, gay
tré ngai cho cong tac khoi phuc va phat trién
RNM. Mit khac, cac dia diém nghién ctru phuc
h6i RNM nam trong khu vuce di lai khé khan, chi
phi van chuyén 16n, lyc luong lao dong it,... nén
cong tac trong, quan ly bao vé ring ciing nhu
trién khai cac hoat dong san xuat 1am nghiép trén
dia ban gap nhiéu kho khan.

Theo Kich ban bién doi khi hau ctia Bo Tai
nguyén va Moi truong (2016) [3] cho khu vuc
ven bién Nam Trung B6 trong thé ky 21 c6 thé
duoc tom tit nhu sau:

V& nhiét d6: Khu vuc Nam Trung BO, cudi
thé ky 21, nhiét d6 tang 1,6°C, 2-3°C, 2,5-3,7°C
tung (mg theo kich ban phat thai thap, trung binh
va cao.

V& lugng mua: Theo cac kich ban phat thai
thip, trung binh va cao thi d&én cubi thé ky 21,
lwong mwa nim ting phd bién khoang trén 6%,
2-7%, 2-10% ¢ khu vuc Nam Trung B9.

V& muyc nudce bién dang: Theo kich ban phat
thai thap, trung binh, cao thi muc nudc bién dang
twong ung lan 1a trong khoang 49-64cm, 57-
73cm va 78-95cm.

Néu muc nudc bién dang 1m, s& co khoang
39% dién tich dong bang séng Ctru Long, trén
10% dién tich déng bang séng Hong va Quang
Ninh, trén 2,5% dién tich thugc céc tinh ven bién
mién Trung va trén 20% dién tich thanh phd H6
Chi Minh ¢6 nguy co bi ngap; gan 35% dan s
thudc céc tinh ving ddng bang séng Ctru Long,
trén 9% dan s6 vung dong bang séng Hong va
Quang Ninh, gan 9% dan sb cac tinh ven bién
mién Trung va khoang 7% dan sb thanh phd Ho
Chi Minh bi anh hudng truc tiép, trén 4% hé
thdng duong sit, trén 9% hé théng qudc 16 va
khoang 12% hé théng tinh 16 cia Viét Nam s€ bi
anh huong.

Chinh vi vay, khu vuc duyén hai Nam Trung
B0 ciing s¢€ bi chiu anh hudng néng né cua nudc
bién dang. Do d6, viéc lya chon loai cay phit hop
voi sy thay ddi cta diéu kién ty nhién nhu: nhiét
do, lugng mua, sy thay ddi myuc nudc bién,..1a
van dé can duoc nghién ciru va co giai phap phu
hop d6i véi khu viee Nam Trung Bo.
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Hinh 1. Phéan bo rung va dat ngdp man tai khu viec Nam Trung B¢
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- Phuong phép ké thira: K& thira sé liéu, tai
liéu, cac két qua nghién ctru lién quan vé bién
ddi khi hau, nude bién dang va hién trang RNM;

- Phuong phép diéu tra khao sat RNM: Lap
tuyén va diéu tra cac chi tiéu l1am lap theo
phuong phap 6 tiéu chuan (OTC) dién hinh va
tam thoi dugc st dung trong 1am nghiép. Lap 35
tuyén dién hinh cho cic dang diéu tra; Léap 63
OTC cho céc trang thai rung tu nhién, rung
trong. Dién tich m&i OTC 1a 300m? cho ring
trong va 500m? cho ring ty nhién.

Thu thdp s6 liéu trén cdc OTC:

Trén OTC thu thap céc chi tiéu: Tén loai, do
dém cac chi tiéu sinh truong vé dudng kinh goc
(Do, cm) bang thude day do vanh, c6 do chinh
xac dén 0,1cm; chiéu cao vit ngon (Hvn, m)
bang thudc sao co khic vach, c6 do chinh xéc
dén cm va duong kinh tan (Dt, m) bang thudc
day, c6 d6 chinh xac dén cm, do 2 hudng vuong
goc, ché do ngap tridu (ké thira s6 lidu quan tric
tai dia phuong, két hop kiém chung, do tinh
ngoai thyc dia).

Phim chét cdy, dugc danh gia thong qua cac
chi tiéu hinh thai theo 3 cap (T6t, trung binh va
xau). Trong d6: Cay tot (A) 1a nhiing cay sinh
truong khoe manh, can ddi; tan déu, khong bi
sau bénh, cay trung binh (B) la nhiing cay c6
than khong duoc can ddi nhu loai A, sinh truong
trung binh, cay x4u (C) 1a nhitng cdy sau bénh,
tan léch, it c6 trién vong, sinh truong kém.

- Phuong phap phan chia 1ap dia: Theo tai li¢u
“Ung dung lap dia trong Lam nghiép,, cua tac
gia Ngo Pinh Qué va Nguyén Xuan Quat, 2012
[4]. Phuong phép sir dung cac yéu td cau thanh
1ap dia nhu loai dat ngap man, do man nudc bién,
thoi gian phoi bii, do thanh thyuc cua dat, ty 18
phén tram hat cat, cao trinh dat ngap man, hién
trang rimg va dat ngap man trén co s¢ cac chi
tidu, gia tri, thang diém dé phan loai ra cic mirc
d6 khac nhau cho ting yéu t6. T6 hop 7 yéu t6
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trén s€ xac dinh dugc nhém dang 1ap dia dét
ngap man khu vuc ven bién Nam Trung Bo.

- Pia diém va pham vi nghién ctru: Trén co s&
hién trang di¢n tich RNM, d4t RNM cua khu vuc
c4c tinh ven bién Nam Trung B9. Tuy nhién, qua
khao sat so bo thanh phé Pa Ning khong co
RNM va dét ngap man nén s6 liéu duge théng
ké tai 7 tinh (Quang Nam, Quang Ngai, Binh
Dinh, Phi Yén, Khanh Hoa, Ninh Thuin va
Binh Thuén).

- Phuong phap xu 1y s6 lidu: Sir dung cac
phuong phap théng ké toan hoc trong sinh hoc
voi sy ho trg ciia cac phén mém nhu SPSS, R,
EXCEL, Mapinfor, Microsition dé xu ly s6 liéu.

3. Két qua nghién ciru va thao luan

3.1. Dién tich rieng va dit ngdp mén khu
viee Nam Trung By

Nghién ctru da ké thira cac két qua vé kiém
ké rimg nam 2016, theo dai dién bién rimg nam
2017 cua Bo Nong nghiép va Phat trién nong
thon. Tuy nhién, trong qua trinh diéu tra khao sat
thuc dia nam 2017 va 2018 da théng ké duoc
phan bd, dién tich rimg va dat ngap man nhu sau.

Két qua nghién ctru cho thdy: Dién tich
d4t quy hoach cho trong RNM khu vyc Nam
Trung B 1a 824,59 ha. Trong d6, dién tich dat
tréng ngap man la 465,53 ha, dién tich RNM la
359,06 ha. So sanh v&i 2 ngudn s6 khac bang 2
trén thi c6 su chénh léch nhau dang ké. Diéu nay
¢ thé 1y giai do dién tich RNM 2 tinh Ninh
Thuén va Quang Ngai chua dugc cap nhat theo
ddi dién bién RNM toan qudc hang nam.

Co céu dat ngdp min cua khu vuc rit don
gian, dién tich dat trdng con it, lai tap trung & cac
khu vuc ngip tridu sdu, séong 16n, dai dat
hep,...thudc dang lap dia rat kho khan va kho
khan. Tap trung dién tich dat trong chi1 yéu ¢ cac
tinh nhu Binh Dinh trén 448 ha, Quang Nam trén
12 ha va Ninh Thuan 5 ha
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Bang 1. Dién tich rirng va dat ngdp man céc tinh ven bién Nam Trung Bé nam 2018 (BVT: ha)

Dién tich rung va dét ngép

9 A Dién tich Két qua diéu tra khao sat
mdn theo nguon kiém ké . oA s
\ rung theo thuc dia cua d¢ tai
, rung 2016 [1] nguodn clia
STT Tinh Tong Pit . CucKiém Téngdien — Dat ..
DT dat  trong tich 1am 2017 tichdatquy  trong tich
quy ngap oM (2] hoach trong  ngdp
hoach man RNM man
1  TpbDaNang 0,00 0,00 0,00 0,00 0 0 0
2 Quang Nam 88,82 0,00 88,82 46,32 60,22 12,45 47,77
3 Quang Ngai 49,88 6,20 43,68 2,78 95,42 0 95,42
4  Binh Dinh 547,46 450,00 97,46 9224 511,01 448,08 62,93
5 PhaYén 0,00 0,00 0,00 0,00 0 0 0
6  Khanh Hoa 11,96 0,00 11,96 60,04 56,47 0 56,47
7  Ninh Thuin 0,00 0,00 0,00 0,00 67,81 5 62,81
8  Binh Thuan 27,05 8,49 18,56 12,63 33,66 0 33,66
Tdng cong 725,17 464,69 260,48 214,01 824,59 465,53 359,06

3.2. Thanh phan loai cdy ngdp mén khu vuc
Nam Trung Bo

Trong qua trinh diéu tra vé thanh phan loai cay
ngap man trong khu vuc ven bién Nam Trung B9,
budc dau da xéc dinh duge 21 loai thude 12 chi va
10 ho thuc vat (Bang 2).

Két qua sb luong loai thyuc vat ngdp man tai
khu vuc c6 sai khac véi cac két qua cua cac tac
gia khac nhu Nguyén Xuan Hoa, 2010 chiém
21/40 loai cay ngap man [5]. So sanh véi két qua
ciia Hoang Vin Thoi, Tran Pirc Thanh, Kiéu
Manh Ha, 2012 chiém 21/29 loai cdy ngdp min
[6]. S6 luong cac loai cay ngap man thay doi theo
vung khao sat, c6 su bién dong lon. Céc tinh Binh
binh, Binh Thuan, Khanh Hoa, Quang Nam c6
) luong trén 15 loai thuc vat ngap man bét gap.
Trong khi d6 thanh phd Pa Ning, tinh Phu Yén
chi bat gap duoc 4 dén 5 loai thuc vat ngap man.
Diéu nay co6 thé nhéan thay da dang loai cay ngap
min & nhitng viing nay rat nghéo nan. So sanh véi
cac didu tra trude cua cac tac gia Phan Nguyén
Hong, Hoang Thi San nam 1984 [7] nhdn thiy

vung nay c6 trén 37 loai cay ngap man thyc thu
tham gia. C6 thé do chuyén d6i muc dich sir dung
rimg sang nudi trong thuy san, anh hudng cia cac
diéu kién ty nhién bat loi nhu nudc bién dang,
tridu cudng, bio, gié 16n...da 1am suy giam sb
luong loai thyc vat ngap man trong khu vuc. Tuy
nhién, c6 nhitng loai nhu Pudc d6i, Mam bién,
Céc trang,...bat gip & hau hét cac khu vuc didu
tra. Diéu nay cho thay bién do sinh thai cua 3 loai
nay kha rong, sinh trudng trén nhiéu dang lap dia
khac nhau. Két qua cling cho nhan dinh vi¢c chon
loai Budc d6i (Rhizophora apiculata Blume) va
Mém bién (Avicennia marina (Forssk.) Vierh) dé
phuc hdi va phat trién RNM khu vuc Nam Trung
B¢ 1a phu hop.

Ghi nhan thém ving phan bé méi cuia loai Coc
do (Lumnitzera littorea (Jack) Voigt) 1a loai quy
hiém ¢ mirc VU - murc s& nguy cip trong Sach Do
Viét Nam (2007) tai Ninh Thuan so véi trude day
(Thira Thién Hué, Khanh Hoa (Cam Ranh), Ba
Ria-Ving Tau (Con Dao), Kién Giang (Phu
Qudc), Bac Liéu).
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Bang 2. Danh luc thuc vat khu vuec ven bién Nam Ti rung Bo

STT Ton khoa I TenViet g hKhu e kél‘é“;fét , D
. én khoa hoc ; in in anh,. . . Bin uang Quan a
Ho  Loai Nam Thuin Thuidn Hoa Phit Yén Pinh QNgﬁig QNamg I\%mg
MAGNOLIOPHYTA Eﬁaﬂh Neoc
MAGNOLIOSIDA Lop Ngoc,lan
AIZOACEAE Ho Rau dang
1 dat
1 Sesuvium portulacustrum L. Sam bién + + + + + + + +
2 AVICENNIACEAE Ho Mim
2 Avicennia alba Blume Miém tring =+ A+ 0 + 0 ++ 0
3 Avicennia marina (Forssk.) Vierh. ~ Mim bién o 0+ 0
4 Avicennia officinalis L. Mém den 0 ++ ++ 0 + 0
3 COMBRETACEAE Ho Bang
5 Lumnitzera racemosa Willd. Coc tréng +H+ 0 + =+ + 0
6  Lumnitzera littorea (Jack) Voigt Coc do 0 + 0 0 0 0 0 0
4 EUPHORBIACEAE Ho Thau dau
7 Excoecaria agallocha L. Gia + + + + + 0 + 0
5 MYRSINACEAE Ho Bon nem
] Aegiceras.corniculatum (L.) St cong n 0 i 0 it 0 0 0
Blanco
6 RHIZOPHORACEAE Ho Budc
9  Bruguiera cylindrica (L.) Blume Vet tru 0 0 0 0 ++ 0 0 0
10  Bruguiera gymnorrhiza (L.) Lam. Vet bong do + + + 0 ++ + + 0
1 gz};liops decandra (Griff.) Ding Da quanh 0 0 0 0 — 0 0 0
12 Ceriops tagal (Perr) C. B. Robins.  Da voi +++ 0 + 0 + 0 0 0
13 Rhizophora apiculata Blume Pudc doi +H+ 0 +H+ 0
14 Rhizophora mucronata Lam. Pung ++ + + + + 0 0 0
15  Rhizophora stylosa Griff. Dang + +H+ + ++ 0 0 0
7 RUBIACEAE Ho Ca phé
16 Scyphiphora hydrophyllaceae Coi N N N 0 0 0 0 0
Gaertn.
8 SONNERATIACEAE Ho Bén
17  Somneretia caseolaris (L.) Engl Bz:in chua 0 0 + 0 + + + 0
18  Sonneretia alba Sm. Ban trang + + + 0 ++ 0 0 0
9 STERCULIACEAE Ho Trom
19 Heritiera littoralis Aiton Cui bién + + 0 0 0 0 0 0
LILIOPSIDA Lop Hanh
10 ARECACEAE Ho Cau
20 Phoenix paludosa Roxb. Chala 0 0 + 0 0
21 Nypa fruticans Wurmb Dira nuée 0 0 0 N N n S 0

Hinh 2. Ring ngdp man Pudc doi (Rhizophora
apiculata) tai Binh Dinh
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Hiﬁh 3. Khu vuec rung ngdp man tinh Ninh Thuan,
noi ¢é phdn bé cay Céc dé (Lumnitzera littorea)
loai co tén trong Sach Po Viét Nam 2007




3.3. Sinh truéng ciia RNM & mét sé khu vwe
nghién curu

Trong qua qué trinh diéu tra thu thap cac chi
tiéu 1am hoc vé hinh thai cta cac cay ngap man
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tai 40 6 tiéu chuan tam thoi, dién hinh cho mot s6
trang thai RNM trong khu vuye, chiing t6i thong
ké duoc két qua sau.

Bang 3. Mot $6 chi tiéu lam hoc RNM tai khu vire nghién curu

, Loai N T‘u01 Mat d6 Doo Hvn Dt
STT Tinh rimg Loai cay rung (ciy/ha)  (cm) (m) (cm)
(nam) bT NB
1 Quéang Nam RT Mam bién 12 4600 14,72 447 4771 4,78
2 Quang Ngai RT  Coc trang 8 3100 12,68 6,92 4,17 4,19
3 Binh Dinh RT Bantrang 16 2300 15,34 3,15 324 3,15
4 Khanh Hoa RT  Dude doi 15 4200 17,43 9,12 6,00 5,94
5 Ninh Thuén RT  Mam bién 7 3900 9,00 349 3,01 298
Mam bién,
6 Binh Thudan ~ RTN Cbc trang, 19 3700 6,06 595 3,40 3,36
Pudc doi

Ghi chii: RT- Rimg trong, RTN: Rimng tw nhién, Doo: Puwong kinh goc cdy, Hvn: Chiéu cao it
ngon, D-T: dwong kinh tan Bong - Tdy va Nam - Bic.

Két qua nghién ctru chi ra trong mbi tuong
quan giita tudi cdy va cac chi s6 vé hinh thai cay
nhu sinh truong vé chiéu cao, dudng kinh gbc,
duodng kinh tan cua cac loai Madm bién (Avicen-
nia marina (Forssk.) Vierh), Coc tring (Lum-
Willdy va BDuodc doi
(Rhizophora apiculata Blume) trong khu vuc
thudc loai sinh trudng trung binh va kém, diéu
nay c6 thé dugc ly giai dic diém dat vé 1y hoa
tinh trong khu vuc thudc loai dat nghéo dinh
dudng, lwong phu sa bdi tu hang nim khong
duogc gitr lai, dat c6 ham luong dinh dudng céc
chat nhu dam, 1an, kali thudc loai ngheo. Do vay
can c6 giai phap dé cai tao dat, giit lugng phu sa
bdi tu hang ndm, chdng rua tréi va x6i mon bé
mit thé nén. V&i hién trang céac chi tiéu l1am hoc
trén chung t6i xac dinh chat luong rimng trong va
rung tu nhién tai khu vuc nghién ctru thudc loai
rimg nghéo can duogc cai tao bang cac giai phap
phuc hdi rimg, trdng bd sung mot sb loai cay ban
dia tai dia phuong.

Trong qua trinh diéu tra sinh truong cia cay
ngap man, mdt dién tich RNM & tinh Quang
Ngii va Binh Pinh da va dang bi mot s6 loai
dong vat giy hai, lam suy giam va gdy chét
RNM hang chuc ha nhu khu vuc dam Thi Nai,

nitzera racemosa

tinh Binh Pinh. Qua viéc thu thap va budc dau
xac dinh duoc loai sinh vét gy hai rimg Ban
trang (Sonneratia alba Smith) trén 3 nim tudi la
mdt loai Giap xac chan déu thudc 16p mai mém
c6 tén khoa hoc la Sphaeroma terebrans Bate,
1866, thudc ho Sphaeromatideae, b Chan déu
Isopoda. Pay 1a mot vin d& méi can duoc quan
tam nghién ctru dé lya chon ra giai phap hitu hiéu
trong phong trur sinh vat gay hai RNM trong khu
vuc.

3.4. Buéc diu phin chia lap dia ngip min
khu vue ven bién Nam Trung B

Trén co s& lya chon 7 tiéu chi phan chia 1ap
dia ngdp man cho khu vuc: loai dét ngap man,
d6 man nudc bién, thoi gian phoi bai, do thanh
thuc cua dat, ty 1€ phﬁn tram hat cat, cao trinh
dat ngdp man, hién trang rung va dat ngap man,
da xac dinh dugc dién tich cua ting nhom dang
1ap dia ngdp man khu vuc ven bién Nam Trung
B6 3 nhom: khu vuc c6 diéu kién rat thuan loi,
khu vuc c¢6 diéu kién thuan lgi va khu vuc c6
diéu kién kho khan. Két qua t6 hop cac chi tiéu
phan chia lap dia da xac dinh duoc dién tich mot
s6 nhom lap dia ngdp man chinh cho cac dia
diém khu vuc Nam Trung B6 theo bang sau:

TAP CHi KHI TUQNG THUY VAN
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)

Hinh 4. Rimng Ban trdang 10 ha tai
tinh Binh Pinh bi chét do loai Giap xadc chan
déu (Sphaeroma terebrans) gdy hai

Hinh 5. Loai Sphaeroma terebrans hai
cdy Ban trdng (Sonneratia alba)
tai Pam Thi Nai, tinh Binh Dinh

Bang 4. Dién tich cac nhom lap dia ngap man khu vuwc Nam Trung Bo

Tinh Dién tich nhom 13p dia ngap man (ha)

STT Rét thuan lgi Thuén lgi Khé khin Cong
1 Quang Nam 46,02 1,75 12,45 60,22
2 Quang Ngai 74,36 21,06 0 95,42
3 Binh Dinh 246,97 85,05 178,99 511,01
4 Khanh Hoa 43,19 11,7 1,58 56,47
5  Ninh Thuan 8,9 58,48 0,43 67,81
6  Binh Thuan 10,26 14,72 8,68 33,66

Cong 429,7 192,76 202,13 824,59

Theo két qua tong hop khu vuc Nam Trung
Bo cod té)ng dién tich cac nhom 1ap dia ngdp méan
la 824,59 ha. Trong d6, di¢n tich nhom lap dia
lap mén rat thuan loi ¢6 429,7 ha, dién tich nhém
lap dia thuan loi 192,76 ha va dién tich lap dia
kho khan 202,13 ha. Tuy nhién, dién tich dat
trong dé khoi phuc va phat trién RNM tép trung
chu yéu ¢ 3 tinh: Binh DPinh, Quang Nam va
Ninh Thuén véi dién tich rat nho, & cac khu vuc
kho khan. Do dé, can phai ap dung céc giai phap
k¥ thuat 1am sinh nhu chon loai, k¥ thuat trong,

TAP CHi KHI TUQNG THUY VAN

chiam soc két hop véi cac giai phap vé thuy loi
nhu xay dyng tudng mém giam song, tao béi phu
hop sau d6 tién hanh trong va chim s6c RNM
mai co kha nang thanh cong ¢ dang 1ap dia kho
khan.

3.5. Gidi phdp phuc hoi RNM ven bién Nam
Trung Bj

Tir nhitng nghién ctru vé hién trang RNM &
khu vuc Nam Trung Bo, chung toi dé xuét cac
giai phap trong rimg pht hop vai cac diéu kién
lap dia & khu vuc nghién ctru nhu sau:
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Badng 5. Dé xudt gidi phdp trong riemg phit hop véi cdc diéu kién ldp dia

0 khu viwc Nam Trung Bo

TT Dic diém

Bién phap k¥ thuat

Nhom 148p dia I (Rét thudn loi), dang bai trieu dang dugc boi tu: Xuat hién nhd qua trinh van
I chuyén bun cat tu nhien dén khu vuc bdi tu, cao trinh mét bai cao trén 0,4m, ty 1€ cat <50%,

thoi gian phoi bai tdi thiéu tir 8 gio/ngay dém.
Mim bién, Pudc d6i, Ban tring
Cay con c6 bau polyetylen/ qua/ tru mam.

Loai cay
Cay giong

N —

Mam bién

3 Tiéu chuan cay con

Tudi cdy: > 6 thang

budce doi
Tudi cay: try mam

Bin tréng
Tubi cay: > 6 thang

Doo > 0,6 cm Chidu dai tru: > Do > 0,6 cm
Hyn > 60 cm 15cm Hyn > 60 cm
4 Mat do trong (cay /ha)  >3.300 >5.000 >3.300
S Thoi vu trong Tir thang 8 dén thang 10
6  Phuong thirc trong Hon giao hodc thuan loai .
. PO Ty 1€ cat: <50% khong can cai tao
7 Caitgo the nén T;, 16 cat: >50 cAn cai tgao
8 Ky thuat hd trg C6 thé cdm 1 coc dé tang do 6n dinh cho cay tréng
9  Cong trinh phy trg
Nhom 1ap dia II (Thuan loi) dang bai triéu x61 mit: Xuat hién & nhitng khu vuc van con dai
I RNM c6 chiéu rong twong ddi 16n, béc xo1 gitra mat nén bj Xx0i va dai rimg hién trang tir 0,2 +
0,5m; cao trinh bai khu vuc x6i 16 van du thoi gian phoi bai tdi thiéu 5+ 6 gi0 moi ngay dém,
cao trinh bai khoang -0,2+0,0m.
1 Loaicay Mim bién, Mim trang, Pudc doi
2 Cay gidng Cay con ¢co bau polyetylen

Mim bién
3 Tiéu chuan cay con Doo > 1,2 cm
Hvn > 100 ¢cm
>3.300

Mat d6 trong (cay/ha)
Thoi vu trong
Phuong thic trong
Cai tao thé nén

K§ thuat ho tro

O 0 9 O n b~

Cong trinh phu trg

Tubi cay: >12 thang

Mim tring Dudc doi

Tudi cdy: >12 thang  Tudi cdy: tru mam
Doo>1,2 Chiéu dai tru mam: >
Hvn>1,2 15cm

>3.300 >5.000

Tir thang 8 dén thang 10

Hdn giao hodc thuan loai

Ty 18 cat: <50% khong can cai tao

Ty 1é cat: >50 can cai tao

Cim 3 coc git cdy

Phai c¢6 cong trinh twong mém (kich thudc t6i thiéu B=0,8m;
H=1,5m) dé ting kha ning giam song, giam dong chay gy boi.

4. Két luan

Trén co so nghién ctru vé hién trang RNM
Nam Trung B0 trong bdi canh bién doi khi hau.
Vién Sinh thai va Bao v€ cong trinh c6 mdt s6
két luan bude dau nhu sau:

- Bién d6i khi hau va nuéc bién dang di va
dang anh hudng truc tiép dén RNM khu vuc
Nam Trung Bo: s& c6 khoang 9% dan sb ving
ven bién bi anh hudng, dién tich RNM sé& kho

thé ton tai khi nudc bién dang cudi thé ky 21
(dang tir 78-95cm).

- ba xac dinh duoc 21 loai thuc vat, thude 12
chi va 10 ho thyc vat. Trong do nhiéu loai duoc
ghi nhén tai nhiéu khu vuc diéu tra nhu Mam
bién (Avicennia marina), Céc tring (Lumnitzera
racemosa) va Pudc doi (Rhizophora apiculata).
bay la nhiing loai thuc vat ngap man ban dia s¢€
duoc lya chon dé khoi phuc va phat trién RNM.

TAP CHi KHI TUQNG THUY VAN
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- D4 ghi nhan thém vung phan bd méi cua
loai Coc 4o (Lumnitzera littorea (Jack) Voigt) 1a
loai quy hiém & mic VU - mirc s& nguy cip
trong Sach Bd Viét Nam (2007) tai Ninh Thuan
s0 v6i true ddy (Thira Thién Hué, Khanh Hoa
(Cam Ranh), Ba Ria-Viing Tau (Con Do), Kién
Giang (Pht Qudc), Bac Liéu).

- Budc dau da phat hién mot loai Giap xac
chan déu c6 tén khoa hoc 1a Sphaeroma terebrans
Bate, 1866, thuoc ho Sphaeromatideae, by Chan
déu (Isopoda) hai cay ngap man Bén tring (Son-
neratia alba Smith) trén 3 tudi gay hai RNM &
tinh Binh Pinh.

- Két qua diéu tra da tong hop duoc dién tich
dat quy hoach cho trong RNM khu viuc Nam
Trung B 1a 824,59 ha. Trong do, dién tich dat
tréng ngdp man la 465,53 ha, dién tich RNM la

359,06 ha. Dién dit tréng ngap tap trung chu yéu
0 tinh Quang Nam, Binh Pinh va Ninh Thuan.
Tuy nhién, dién tich dét nay thudc loai dat ngap
min c6 diéu kién kho khan va rt kho khan. Do
d6, khi trién khai cac giai phap vé phuc hdi va
phat trién RNM tai cac khu vuc nay can ¢o cac
cong trinh tudng mém giam song, giam dong
chay ven bo dé ting hiéu qua san pham boi ty,
tang ty 1¢ thanh RNM.

- Bu6c dau dé xudt giai phap trong RNM phu
hop voi dic diém 1ap dia (rat thuan loi, thudn loi
va kho khan) bang giai phap k¥ thuat 1am sinh.
Trong d6, viéc lya chon loai, tiéu chuan cay
gidng dem trong, mat d9, phuong thirc va
phuong phép trong rimg két hop voi cac cong
trinh phu trg s& ting hiéu qua trong ring, ty 18
thanh rung.

Loi cam on: Nghién cuu nay dwoc sy hé tro tir nhiém vu Khoa hoc va Cong nghé doc lap ccfp
Nha nuée “Nghién cieu gidi phdp khoa hoc cong nghé dé phuc héi va phat trién RNM ven bién Nam
Trung B3 nham iing phé véi bién doi khi hdu”, ma so6 BPKH.19/16-20.
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SOME RESULTS OF RESEARCH ON MANGROVE IN SOUTHERN
CENTRAL COAST

Do Quy Manh', Nguyen Quoc Huy!, Le Van Tuat!
nstitute of Ecology and Works Protection

Abstract: Mangroves in the South Central region are a typical, multi-functional ecosystem for
coastal areas, mangroves in this area play a particularly important role in protecting estuarine, la-
goon, bay areas, preventing erosion and landslides, especially protecting the lives and livelihoods
of population communities. The study area with high salinity, frequently affected by strong typhoons
every year, is a difficult factor for mangrove restoration. The research has applied the integrated and
field survey method of 824.59 hectares of soil and mangroves, of which the area of mangroves is
359.06 hectares. The study identified 21 plant species, belonging to 12 genera and 10 plant fami-
lies. A new distribution area of Lumnitzera littorea (Jack) Voigt) has been recorded as a rare and
valuable species at VU - an endangered level in the Vietnam Red Book (2007) in NinhThuan
province. Preliminary discovery of a species of Sphaeroma terebrans Bate (1866), Sphaeromatideae
family, that harms white-mangrove species Sonneratia alba over 3 years in BinhDinh province. Ini-
tially proposing mangrove planting solutions suitable to site characteristics with silvicultural tech-
nical solutions.

Keywords: Forest status, mangroves, South Central Coast.
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DPAC PIEM HOAT PONG CUA GIO MUA MUA HE TREN
LANH THO VIET NAM

Chu Thi Thu Huwong', Tran Pinh Linh'

Tém tit: Dic diém hoat dong cua SM trén lanh thé Viét Nam da dwoc phan tich dva trén sy bién
d6i trong ngay bt dau, két thiic, thoi gian kéo dai va cuong do ciia né. Tir bg s6 liéu tdi phan tich
truong HGT va U tai muc 1000hPa, 850hPa luc 7 gio hang ngay va trung binh thang trong thoi ky
1981-2015, cdc chi s6 SM trén hai mién khi hdu Viét Nam da dwoc xdc dinh. Bé‘ng thoi, cdc chi s6
va chi tiéu SM trén ting mién ciing dwgc dwa ra nham loai bo déi gio tay nam tir ACTBD. Nhitng
két qua chi ra rang, SM trén mién khi hdu phia Nam thuwong bat dau sém va két thiic mudn hon so
véi mién khi hdu phia Bac. Trong cdc nam El Nino, SM thirong bat dau mugn va két thiic sém hon
trong cdc nam La Nina. Trong thoi ky 1981-2015, trén ca hai mién, SM déu c6 xu thé dén sém hon
khodang 1 dén 2 ngay/thdp ky. Nguoc lai, ngay két thiic SM trén mién khi hdu phia Nam lai cé xu thé
mudn hon khodang 3,2 ngay/thap ky, trén mién khi hdu phia Bdc thi bién doi khong nhiéu. Do dé, thoi
gian hoat dong ciia SM c6 xu thé tang khodng 5,7 ngay/thdp ky (6 mién khi hdu phia Nam) va 1,27
ngay/thdp ky (6 mién khi hdu phia Bdc). Hon nita, cwong do ciia SM trén cdc ving khi hdu phia Nam

ciing manh hon khodng 2 lan so véi cdc vimg khi hdu phia Bdc.
Tir khoa: Gié mua mita hé, chi s6 U850, mién khi hdu phia Bac, mién khi hdu phia Nam.

Ban Bién tap nhan bai: 12/7/2019  Ngay phan bién xong: 20/8/2019 Ngay dang bai: 25/09/2019

1. Pit van dé

Nhu chung ta di biét, gi6 muia mua hé (SM)
trén khu vuc Dong Nam A néi chung va & Viét
Nam n6i riéng duoc thé hién boi déi gio tay nam
tir cac trung tAm phat gié & Ban cau Nam (BCN)
nhu Mascarene va ap cao Chau Uc hoi tu vé ranh
gi6 mua hay dai hoi tu nhiét d6i [4]. Cho dén
nay, trén thé gii va ¢ Viét Nam, da c6 rat nhiéu
céc nghién ctru v& SM, nhat 1a cac nghién ciru
xac dinh ngay bit ddu SM trén cac khu vuc. Pic
biét, cling c6 khong it cac chi s6 SM duoc duara
nham xéc dinh ngay bat ddu va cudng do ciia SM
trén moi ving.

Cu thé, trén khu vuc phia Tay Nam An D9,
ngay bat dau SM thudng xdy ra trong thoi gian
tir ngdy 30/5 dén 2/6 [8]. Tuy nhién, khi phan
tich nhiing bién d6i ctia van tai Am trén khu vuc
trong thoi ky 1948-2000, Fasulo va Webster
(2003) [7] lai cho rang, SM trén khu virc nay bat
dau trung binh vao ngay 4/6 va két thuc vao ngay

ITruong Dai hoc Tai nguyén va Moi truong HN
Email: ctthuong@hunre.edu.vn
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7/9 véi d6 1éch chuan (PLC) tuong tmg 14 7,4 va
11 ngay. Hon nita, khi sir dung d6 dut gio thang
dting trung binh trong vung 5°N-20°N, 40°E-
80°E trén muc 850 hPa va 200 hPa va di thuong
nhiét d¢ trung binh vung 10°N-17.5°N, 65°E-
75°E dé xac dinh ngay bat dau va két thuc SM
trén 1anh tho An D9, Prasad va cs (2005) [12]
cho ring, ngay bat dau SM trong thoi ky 1958-
2001 dao dong trong thoi gian tu gitra thang 5
dén gitra thang 6, con ngay két thac SM thi tir
khoang cudi thang 9 dén thang 10.

Khi phén tich cdu trac khong gian va bién d6i
theo thoi gian cia hoan luu khi quyén trén ban
dao Bong Duong, Zhang va cs (2002) [14] cling
cho rang, ngay bat dau SM trén khu vuc DPong
Duong trong thoi ky 1951-1996 trung binh la
ngay 9/5 v&i do 1éch chuén 13 12 ngay. Trén khu
vuc Bién Pong, khi sir dung chi s6 gié vi huéng
trung binh vung (5°N -15°N, 110°E-120°E) muyc
850 hPa (U850), Wang va cs (2004) [13] cho
rang, ngdy bat diu SM trén khu vyc Bién Pong
trong thoi ky 1948-2001 thuong xay ra vao pen-

S thang 09 - 2019



tad thtr 28 (tir ngay 15 dén 20/5). SM dén sém
nhit vao pentad thir 25 (tir ngay 1 dén ngay 5
thang 5) va mudn nhat vao pentad thu 34 (tir
ngay 14 dén ngay19 thang 6). Song khi sir dung
tbc d6 thé muc 850 hPa trung binh trong ving
(0-10°N, 105-120°E), Peng Liu va cs (2009) [10]
lai cho rang, SM trén khu vyc Bién Pong bét dau
sém hon (s6m nhét vao pentad thtr 23) va Kkét
thuc mudn hon (mudn nhét vao pentad thi 32)
trong nghién ctru cuia Wang va cs (2004). Tuong
tu nhu két luan cua Peng Liu va cs (2009) [10],
khi sir dung chi s6 U850 trén khu vic phia Nam
bién Poéng (5-15°N, 110-120°E) dé xac dinh
ngay bat diu SM, Tran Quang Ptic (2011) [1]
cho rang, trong thoi ky 1950-2010, ngay bat dau
ctia SM trén lanh tho Viét Nam ngay cang sém
hon, mua SM ngay cang dai hon, nhung cuong
dd cua no lai c6 xu hudng yéu di. Bén canh do,
Kajikawa va Wang (2012) [9] ciing cho rang,
ngay bat dau SM trén khu vuc Bién Pong trong
thoi ky 1994-2008 dén sém hon trong thoi ky
1979-1993 khoang 3 pentad, tuong trng 1a ngay
14/5 va 30/5.

Ngay bét dau SM trén cac ving khi hau Viét
Nam ciling da dugc Dzung Nguyen-Le va cs
(2014) [6] phan tich dya trén s liéu gi0, nhiét,
am, mua tai 54 tram khi tuong va s6 liéu tai phéan
tich trong thoi ky 1979 - 2003. Két qua cho thay
rang, ngay bat dau SM thuong sém nhét trén cac
khu vyc mién nai Tay Bic (khoang ngay 25/4).
O cac ving dong bang Bic Bo va Nam Bo, SM
thuong bit dau vao gitra thang 5. Con trén ving
ven bién Trung B, do anh hudng cua dia hinh,
mua SM duoc dac trung béi hién tuong gid phon
khoé néng va thuong bat dau vao cudi thang 5.
Ngay bét dau va cuong d6 SM trén lanh thd Viét
Nam ciing dugc Nguyén Ding Mau (2018) [3]
xac dinh dya trén chi s U850 trung binh ving
(5°N - 15°N; 100°E - 110°E). Khi d6, SM ¢ Viét
Nam thuong bit dau vao khoang pentad thir 27
(ngay 11/5) véi do léch chuan khoang 9,5 ngay
va két thuc vao khoang pentad th 57 (ngay
08/10) véi do 1éch chuén 1a 12 ngay. Khi két hop
ca chi s6 U850 va chi s6 mua, Ngo Thi Thanh
Huong (2018) [2] cho rang, ngay bat dau/két
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thiic SM trén khu vuc Tay Nguyén trung binh Ia
ngay 13/5 va 30/9 véi do léch chuan lan luot 1a
17,8 ngay va 10,2 ngay va trén khu vec Nam B9,
lan lugt 1a ngay 15/5 va ngay 13/10 véi do léch
chuin twong tmg 13 14,1 ngay va 13,6 ngay. Dic
biét, ngay bat diu SM trén ca hai khu vuc thudng
¢6 xu thé sém hon trong nhitg nim gan day.

Ngoai ra, hoat dong cua SM trén khu vuc Viét
Nam ciing dd duoc phan tich dua trén chi sb
U850 nhu Nguyén Thi Hién Thuan (2005) [5],
Pham Xuan Thanh va cs (2010) [11],...). Cac két
quéa nghién ctru ciing chi ra rang, do anh hudéng
cua dia hinh ma cac dac trung cua SM trén cac
ving khi hdu Viét Nam s& khac nhau. Ngay bit
dau SM trén cac ving khi hau Viét Nam thuong
dao dong tir cudi thang 4 dén cudi thang 5. Tuy
nhién, theo Nguyén Dtrc Ngit va Nguyén Trong
Hiéu (2002) [4], trong thoi ky dAu mua (thang 4
va dau thang 5), d6i gié tdy nam trén lanh thd
thuong c6 ngudn goc tir ap thap Nam A, d6i gio
tdy ngoai nhiét déi. Con déi gio tdy nam xuét
phat tir cac trung tim ap cao BCN thudng xuat
hién tir khoang gitta thang 5 va hoat dong manh
trong thoi ky chinh h¢ (thang 6, 7 va 8). Thyc té,
d6i gio tdy nam trong thoi ky dau mua he con co
thé bat ngudn tir ria phia T4y ctia 4p cao can nhiét
Bic Thai Binh Duong (ACTBD) khi n6 l4n sang
phia Tay. Khi do, ¢ ting vung trén khu vuc Viét
Nam, gi6 tdy nam van xudt hién nhung lai khong
phai 1a gié tdy nam xuat phat tir cic ap cao Mas-
carene va ap cao chau Uc. Boi vay, néu chi str
dung chi tiéu U850 trung binh trén khu vuc nao
d6 co gia tri 16n hon hodc bang 0,5 m/s dé xac
dinh ngay bat dau SM thi ¢6 thé s& chua thyc su
dung v6i ban chit cia SM. Hon nita, sit dung mot
chi s§ dé xac dinh cac dic trung SM trén toan
lanh thd Viét Nam trong khi cac dic trung d6 ¢
phia bic va phia nam lanh thd 1a khac nhau.

Chinh vi vy, nghién ctru xac dinh ngay bét
déu, két thac SM trén 1anh thd Viét Nam dua trén
co so doi gi6 tdy nam trén khu vire chi bat ngudn
tir ap cao chau Uc va ap cao Mascarene sé& 1a noi
dung chinh trong bai viét nay.

2. S6 liéu va phwong phap nghién ctru

2.1. 86 ligu
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S liéu duoc su dung trong bai viét nay bao
gdm s liéu ngay, trung binh thang cua truong
d6 cao dia thé vi (HGT), gié vi huéng (U) trén
cac myc dang ap 1000mb va 850mb trong thoi
ky 1981-2015. S6 liéu duoc thu thap trén khu
vuc -40°S -80°N, 30°E -160°E véi do phan giai la
0,25 d6 kinh vi va duoc cung cip boi Trung tAm
du béo han vira chau Au (ERA), duogc tai ve tai
dia chi:

http://apps.ecmwf.int/datasets/data/interim-
full-daily.

Stream & Geopotential Height (850HPO APR.1981-2015: ERA)
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2.2. Phwong phap nghién cviru

2.2.1 Phwong phdp xdc dinh ngay bat dau,
ngay két thiic SM

Dé xac dinh ngay bat dau, két thuc SM trén
1anh thé Viét Nam, ddng thoi loai bo duge anh
huong cta déi gid tdy nam xuat phat tir
ACTBD dén khu vuc, trudc hét nghién cuu s€
phén tich dic diém truong hoan luu trung binh
thoi ky 1981-2015 trong thoi ky dau mua hé
(thang 4 va 5).

Stream & Geopotentml Helqht (850HPO MAY.1981-2015: ERA)
x\ o '\0

Hinh 1. Truong dé cao dia thé vi va dwong dong muc 850hPa trung binh thang 4 va 5

C6 thé théy, trong thang 4, & mién khi hau phia
Nam Viét Nam, gié6 dong, dong nam hay tdy nam
tir ACTBD gan nhu chi phdi hoan toan. Trong khi
& mién khi hau phia bac, gi6 tdy nam c6 ngudn
gdc tir 4p cao nay, ap cao lanh luc dia bién tinh va
ap cao & bic An Do Duong chi phdi. Tuy nhién,
diéu nay ciing khong c6 nghia rang, SM khéng co
kha ning anh huong dén Viét Nam trong thoi gian
nay, nhat 14 trong nira cubi thang 4.

Sang thang 5, dic diém hoan luu trén khu vuc
¢6 sy thay doi rd rét. Dong gi6 tir ACTBD thu
hep vé phia dong va chi phdi & khoang phia dong
kinh tuyén 118°E. Toan b¢ lanh thd Viét Nam
lac ndy dd nam trong khu vuc chiu anh huong
ctia hé thong gi6 tir dai 4p cao Nam ban cau.
Chung vuot xich dao, d6i hudng, tran qua Viét
Nam rdi hoi tu vao ap thap Trung Hoa. O céc
vung khi hau phia nam va Bac Trung B0, gi6 co
huéng tdy nam con & Bic B gi6 ¢6 thién hudng
nam manh hon.

Nhu véy, c6 thé thdy, & mot khu vuc nao do,
gié c6 thé c6 hudng tay hay tdy nam nhung lai

TAP CHI KHI TUQNG THUY VAN

khong phai la gié tdy nam cua SM. Chinh vi
vdy, nghién ctru nay s& loai bo nhimng hé thong
gi6 SW anh huéng dén khu vyc ma khong bét
ngudn tir 4p cao Mascarence va ap cao Chau Uc
o BCN.

Xac dinh ngay bat dau, két thiic SM trén ting
vung khi hau Vi¢t Nam, nghién ctru da chi ra
rang, ngay bat dau, két thiic SM trén cac ving
khi hau phia Bic (Tay Bic, Pong Bic, Pong
Bang Bic Bo va Bic Trung Bo) va cac ving khi
hau phia Nam (Nam Trung B9, Tay Nguyén va
Nam Bo) ciing gan nhu tring nhau, sy sém
(mudn) néu cé ciing chi 1 dén 2 ngay. Do viy,
bai viét ndy s& chi xac dinh ngay bat dau, két
thiic SM cho tirng mién khi hau phia Béc va phia
Nam Viét Nam.

Cu thé, chi s6 gi6 vi huéng muc 850hPa trén
cac mién s& duge xac dinh nhu sau: Trén mién
khi hau phia Bic: U850 Bic = U850 (16-
23,5°N; 102-108,5°E); va trén mién khi hau phia
Nam: U850-Nam = U850 (8,5-15,5°N; 103,5-
109,5°E).
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« Chi tiéu xdc dinh ngay bat dau SM

C6 thé thiy, & cac ving khi hau phia béc, do
gi6 mua tdy nam anh huong dén khu vuc co thé
¢6 hudng nam hodc déng nam nén chi tiéu vé gid
vi huéng s& khong gidng nhu cac ving khi hau
phia nam, noi gi6 thinh hanh co ban 1a hudng tay
sudt thoi gian SM. Béi vay, chi tidu xac dinh
ngay bit dau ciia SM trén hai mién khi hau ciing
khac nhau (Bang 1).

o Chi tiéu xac dinh SM bi gidn doan

Dbi v6i mién khi hau phia Nam, mot ngay co

BAI BAO KHOA HQC

gian doan cua hoan luu khi gi6 trén khu vuc
chuyén huéng dong hodc van co gié tdy nhung
gi6 tay nay tir ACTBD. Su xuét hién gi6 tay tir
ACTBD trén khu vuc nay duoc xac dinh néu gia
tri U850 trén vung 5 (US) c6 gia tri am. Vung 5
la ving gidi han trong khu vye (100-115°E, 3-
8°N) (Hinh 2).

Hon nita, trong 20 ngay tiép sau ngay thoa
man tiéu chi ¢ bang 1, cé it hon 5 ngay hoac 3
ngay lién tiép ma hoan Iuu trén khu vuc bi gian
doan.

Bdng 1. Tiéu chi xdc dinh ngay bdt dau SM trén cac ving khi hdu

TT Mién khi hau

Tiéu chi

1 Phia Bic U850 Bic > 0,5m/s va duy tri gia trj dwong trong it nhat 3 ngay lién tiép,
2 Phia Nam U850 Nam > 0,5m/s va duy tri gid tri dwong trong it nhét 5 ngay lién tiép,
" AN =2 -
\ '
- NN v Hinh 2. Cac vimg dé logi b6 anh huéng
- . Nt y ctia ACTBD dén khu vuc phia Bdc (U4)
u3 l " \
1) Us A o va khu viee phia Nam (U5), ving xdac dinh
) — / ' 6 sw mé réng lén BCB ciia SM (U3)
‘:.‘I&I - 0L e l Il‘El[ - 2 1ee 13E = ‘ZCIL- - l';i 1300

O mién khi hau phia Bic, su gian doan cua
SM trén khu vuc duge xac dinh khi U850 ¢ ving
3 hodc vung 4 hodc ¢ ca hai khu vuc am (U3 <0
hodc U4 < 0 hoac ca U3, U4 < 0). Chi ti€u nay
dua ra dé loai bo anh huong ciia ACTBD va céc
hé thong khac gay nén gio tay trén khu vuc.

« Xdc dinh ngay két thiic SM trén cdc ving khi
hdu

Ngay két thuc SM duogc xac dinh tuong tu
nhu xac dinh ngay bat dau nhung tién trinh thyc
hién nguoc vé dau nam.

Sy bién d6i cua ngay bat dau, két thac va
cuong dg cua gié mua trong thoi ky 1981-2015
duoc xac dinh dua trén hé sb a, tur phuong trinh
hoi quy tuyén tinh mot bién.

3. Két qua va thao luin

3.1. Pic diém chung

Ngay bét dau, két thiic SM trén cac mién khi
hau trung binh trong thoi ky 1981-2015 dugc chi
ra trén bang 2. C6 thé thdy, ngay bét dau trung
binh thoi ky trén hai mién khi hau xay khong co
su khéac biét nhiéu, chi khac nhau mot ngay
(ngay 18/5 va 19/5) voi d6 léch chudn khoang
10 ngay (Bang 2). Nhu vay, SM bt ddu mudn
hon khoang 3-5 ngay so v&i két qua ctia Ngod Thi
Thanh Huong (2018) [2], khoang 1 tuan so v&i
két qua cua Nguyén Pang Mau, 2018 [3] va
twrong duong véi ngay bt dau SM trén khu vuc
bién Pong theo két qua ciia Wang va cs (2004)
[13].

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Dién tich rirng va ddt ngdp man céc tinh ven bién Nam Trung B nam 2018

Mién khi Ngay bat dau Ngay két thuc Thoi gian hoat dong
hau TB DPLC (ngay) TB DPLC (ngay) TB (ngay) DLC (ngay)

Phia Bic  19/5 10,6 04/9 9,6 107 14,0

PhiaNam  18/5 11,4 26/9 16,7 131 19,4

Ngay két thuc SM trén mién khi hau phia
Bic som hon mién khi hau phia Nam 22 ngay
voi mirc d§ dao dong & vung phia Nam 16n hon
ving phia Bic (Bang 2). That vay, ngay két
thiuc SM trung binh trén mién khi hau phia Béc
12 ngay 04/9, con trén mién khi hau phia Nam
mudn hon (ngay 26/9) va bién dong ciing manh
hon. Sy khac biét nay cang cho thiy rang, néu
dung chung mot chi sb dé xac dinh hoat dong
ctia SM trén toan lanh tho Viét Nam s& c6 nhiéu
bat cap. Su bat diu sém va két thac mudn hon
ctia SM trén mién khi hau phia Nam lam thoi
gian hoat dong cua n6 kéo dai hon 23 ngay so
v6i mién khi hau phia Bic. Piéu nay mot lan
nira khiang dinh, tinh hop 1y khi dwa ra cac chi
s6 khac nhau dé xac dinh cac dic trung gié mua
cho tirng ving, tirng mién khi hau.

3.2. Bién doi ngay bdt dau, két thiic gié
mua mua hé

Sy bién ddi ngay bat dau, két thic va thoi
gian hoat dong ciia SM qua cac nam trong thoi
ky 1981-2015 dugc chi ra trén hinh 2. C6 thé
thay, co su bién ddi twong dong cia ngay bat
dau ¢ phia Béc so véi phia Nam. Trén ca hai
mién, cidc nim SM bit dau sém hay mudn
thuong xay ra trong hodc sau thoi ky La Nina
hay El Nino twong tmg. Cu thé, trong cac nim
La Nina: 1996, 2000, 2001, 2008, 2012, SM
trén ca hai mién déu bat dau trude ngay 10/5.
Tham chi, SM nam 2008 trén 2 mién con bat
dau vao ngay 3/5 va 2/5. Nguoc lai, trong cac

TAP CHI KHI TUQNG THUY VAN

nam El Nino: 1987, 1991, 1993, 2014 va 2015,
SM trén 2 mién déu bat ddu muodn vao khoang
dau dén gitra thang 6, ddc biét nd con bat dau
vao ngay 17/6 trong mua h¢ nam 2015 (Hinh
3).

Tuong tu cac nghién ctru trude d6, ngay két
thiic SM trong cac ndm ciing c6 xu thé két thiic
som hon trong cac nam El Nino nhu trong cac
nam: 1983, 1992, 1993, 2007, 2014,...

Trong cac nim ndy SM trén hai mién thuong
két thuc vao khoang giita thang 8, tham chi 1a
ngay 31/7 va ngay 9/8 trong nam 2007 trén 2
mién khi hau Bic va Nam tuong Gng. SM két
thuc mudn thuong xay ra vao khoang sau ngay
20/9 (trén mién khi hau phia Béc) va sau ngay
15/10 (trén mién khi hau phia Nam). Tuy nhién,
ngay SM két thiic muon lai xdy ra trong ca cac
nam EI Nino (2009, 2015, 1997) hay nam La
Nina (1999, 2011) va nam khong ENSO (2013)
(Hinh 3).

Hon nira, ngdy bit ddu SM c6 xu thé ngay
cang sém hon khoang 1 dén 2 ngay/thap ky.
Nguoc lai, SM trén mién khi hau phia Nam c6
xu thé két thuc mudn hon khoang 3,2 ngay/thap
ky, trong khi d6, trén mién khi hau phia Bac thi
khong bién d6i nhiéu (Hinh 3).

Boi vay, thoi gian hoat dong ciia SM ciing
¢6 xu thé ting khoang 5,7 ngay/thap ky (6 mién
khi hau phia Nam) va 1,27 ngay/thdp ky (o
mién khi hau phia Bic) (Hinh 3).
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Hinh 3. Bién doi ngay bdt dau (a, b), két thiic (c, d) va thoi gian hoat dong (e, f) ciia SM trén mién
khi hdu phia Bdc (trdi) va phia Nam (phdi). Trong d6, trén méi hinh, hai dwong dirt nét song song
dwoc xdc dinh bang gid tri trung binh thoi ky 1981-2015 cong (dwong trén) hodc trir di (dwong
dudi) dé léch chudn ciia timg doi tuong twong itrng. Con dwong lién nét ¢ giita biéu dién xu thé
bién doi ciia tirng doi twong dé trong thoi ky 1981-2015.

3.3. Bién déi cwong d¢ gié mia mua hé

Cuong do SM c6 su bién dong kha 16n qua
cac ndm véi gia tri @6 1éch chuan tuong duong
khoang 18,5% cudng d¢ trung binh trén ca hai
khu vyc. Nhin chung, trong thoi ky 1981-2015,
cuong dd SM trén ca hai mién c6 xu thé bién ddi
khong nhidu. Song c6 thé thiy rat 13, toc do gio
vi huéng trung binh myc 850hPa (U850 Bic)
chi bang khoang %4 U850 Nam. Diéu nay chiing
td, SM trén céc vung khi hadu phia Nam manh
hon trén cac ving khi hau phia Béc rat nhiéu. O
mién khi hau phia Bic, SM manh hon trong cac

nam 1982, 1985, 1987, 1993, 1997, 2002 va
2012. Con & mién khi hau phia Nam, SM lai
manh hon trong cac nam 1982, 1985, 1990,
1994, 2009, 2011 va 2012. Tuong ty, cac nam
SM yéu hon & mién khi hau phia Bic 13 cac nim
1983, 1989, 1992, 2000, 2004, 2010 va 2013 con
& mién khi hau phia Nam la cac nam 1983, 1988,
1995, 1996, 1998 va 2010 (Hinh 4). Nhin chung,
su manh 1én hay yéu di ciia SM trén tirng mién
xay ra trong ca cac nam ENSO va khong ENSO,
song trong cac thoi ky El Nino hoac sau thoi ky
nay, SM thuong c6 cudng do yéu hon.
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Hinh 4. Bién doi cwong do ciia SM trén mién khi hdu phia Bdc (a) va mién khi hdu phia Nam (b).
Trong do, hai dwong dirt nét song song dwoc xdc dinh bang gid tri trung binh ciia chi s6 SM trén
tirng mién khi hdu cong (dwong trén) hodc triv di (dwong dwdi) do léch chudn cia chiing. Con
dwong lién nét & giita biéu dién xu thé bién doi cwong dé SM trén tirng mién

Nhitng két qua trén mot 1an nita cho thiy
rang, cac ddc trung gié mua trén cac khu vuc 1a
khac nhau. Su manh 1én hay yéu di ctia SM ¢
mién khi hau phia Bic khong hoan toan gidng
v6i & mién khi hau phia Nam. Diéu nay c6 thé do
su khéc biét vé dac diém dia hinh ciing nhu anh
hudng ciia cac hé thong thoi tiét khac nhau tac
dong. Tuy nhién, vai tro cua cac hé théng thoi
tiét hay céc trung tdm khi ap dén hoat dong cua
SM s& dugc dé cap toi trong mot bai viét khac.

4. Két luan

Pic diém hoat dong ctia SM trén cac mién
khi hau Viét Nam trong thoi ky 1981-2015 da
duogc phan tich dua trén sy bién ddi trong ngay
bat dau, két thuc, thoi gian kéo dai va cuong do
ctia chung. Két qua cho thay rang:

- SM trén mién khi hau phia Nam thuong bt
dau som va két thiic mudn hon so v6i mién khi
hau phia Bic.

- Trong cac nam El Nino, SM thudng bat dau

mudn va két thiic sém hon trong cic nim La
Nina.

- Trén ca hai mién, SM déu c6 xu thé dén sém
hon khoang 1 dén 2 ngay/thap ky.

- Ngay két thac SM trén mién khi hau phia
Nam thi ¢6 xu thé muén hon khoang 3,2
ngay/thap ky, trén mién khi hau phia Bic thi bién
d6i khong nhiéu.

- Thoi gian hoat dong ctia SM ¢6 xu thé ting
khoang 5,7 ngay/thap ky (6 mién khi hau phia
Nam) va 1,27 ngay/thap ky (6 mién khi hau phia
Bic).

- Cuong d6 cua SM trén cac vung khi hau
phia Nam manh hon khoang 2 14an so véi cac
ving khi hau phia Bic. Su manh 1én hay yéu di
ctia SM trén timg mién khong bi chi phbi nhiéu
boi hién twong ENSO, song trong cac thoi ky El
Nino hoac sau thoi ky nay, SM thuong c6 cuong
d6 yéu hon.
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CHARACTERISTICS OF THE SUMMER MONSOON
OVER VIETNAM
Chu Thi Thu Huong', Tran Dinh Linh'
"Hanoi University of Natural Resources and Environment

Abtracts: The characteristics of SM over Vietnam were analyzed based on the change in the start
date, the end date, the duration and its intensity. From the reanalysis data set of the HGT and U fields
at 1000hPa, 850hPa at 7 oclock daily and monthly averages in the period 1981-2015, SM indica-
tors on the two climatic regions of Vietnam were determined. At the same time, SM indicators for
each region are also launched to eliminate the southwest wind from the ACTBD. The results indi-
cate that, SM in the southern climatic regions usually start early and end later than the northern cli-
mates. In El Nino years, SM usually starts late and ends earlier in La Nina years. In the period
1981-20135, in both regions, SM tended to arrive earlier about 1-2 days/decade. In contrast, the end-
ing date of SM in the southern climate region tends to be later than about 3.2 days/decade, in the
northern climate, the change is not much. Therefore, SM's operating time tends to increase by 5.7
days/decade (in the Southern climate) and 1.27 days/decade (in the Northern climate). Moreover, the
intensity of SM in the southern climates is about 2 times stronger than in the northern climates.

Keywords: Summer monsoon, U850 index, Northern climatic region, Southern climatic region.
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XAY DUNG KICH BAN GIAM NGAP CHO QUAN 12 TREN
MO HINH TOAN

Huynh Luu Trung Phung’, Trin Tuin Hoang?, Ho Cong Toan%, Nguyén Phwong Pong?,
Huynh Thi My Linh?, Nguyén Ky Phung'

Tém tat: Nghién civu nay nham muc dich mé phong ngdp lut ciing nhw danh gid tac dong va gidi
phap giam ngdp cho Qudn 12, Tp. Ho Chi Minh. Céac module ciia mé hinh MIKE dwoc si dung bao
gom: MIKE 11HD (tinh todn dong chay trén song, kénh, rach, cé xét dén cong trinh cong ngan
triéu); MIKE 21FM (tinh dong chay tran bé mat tir dit liéu dia hinh LiDAR (2,5x2,5m) va cong trinh
dé ngan triéu ven song); MIKE URBAN (mé phong mang lwdi thodt nwée dé thi tiv dir liéu hién
trang céng o quan 12) va mo hinh MIKE FLOOD (thuc hién két noi 3 mé hinh MIKE 11 HD, MIKE
21 FM va MIKE URBAN). Nghién ciru da sir dung trdn muwa tiéu biéu ngay 26/9/2016 dé tinh ngdp
hién trang. Két qua tinh todn ngdp tir mé hinh cho thdy hé thong tiéu thodt nuwde Qudn 12 hoat dong
chwa hiéu qua. Bén canh do, kich ban giam ngdp ciing dwoc xay dung cho nhitng con dwong thuong
xuyén bi ngdp nhw Nguyén Vin Qud va Phan Van Hén. Két qua ciia nghién civu ciing dé gop phan

trong cong tdac quy hoach ciing nhw tinh todn hé thong thodt niede dé khéng gdy ngdp.
Tw khoa: Ngdp, Quan 12, LiDAR, MIKE URBAN, MIKE FLOOD.

Ban Bién tap nhan bai: 12/7/2019

1. Pit vin dé

Nhiing tac dong do ngap giy ra dbi v6i con
nguoi, kinh té, xa hoi tai Tp. HCM dang dan 16n
hon trong nhitng nam gan day. Diéu nay duoc dy
bao s¢€ gia tang trong tuong lai dudi anh huong
ctia bién d6i khi hau (BPKH) dan t6i nhing thay
d6i trong tin suit, cudng do, thoi doan, thoi gian
cua cac hién tugng thoi tiét va khi hau cuc doan
[8]. Khong nhiing vay, Tp. HCM la mét trong 5
thanh phd hang dau thé gidi v6i sé dan co thé bi
anh huong cua bién doi khi hau vao nam 2070,
do thanh phd nam gan ngang muc nudc bién, 40-
45% dién tich dit nam trong khoang 0 - 1 m so
v&i muc nude bién [1]. Trong khi do, ti 1¢ dan sb
& thanh phd 1a rat 16n va khong ngimg gia ting
nén rat can cé nhirng giai phap hiru hiéu giup
giam thiéu nhing thiét hai do ngap gy ra. Cac
nghién ctru tinh todn bang mo hinh tong hop céac
yéu t (mua, triéu, 1, cong trinh) gitip tim ra cac
nguyén nhan gay ngap trong khu vuc [2,10].
Viéc tinh toan hodc canh bao ngap la mot nhiém
vu rat quan trong phuc vu cho nha quén 1y dua ra

Ngay phan bién xong: 15/9/2019

Ngay dang bai: 25/9/2019

dé xuat, giai phap giam ngap. Luu vuc Tham
Luong - Bén Cat - Vam Thuét - Rach Nuégc Lén,
cu thé 1a Quan 12 - Tp. HCM la mét trong nhiing
luu vuc vura bi ngap do tridu, vira bi ngap do
mua, vi vay, nhom nghién ctru chon luu vuc c6
tinh tong quat hon nhu thé véi muc dich s& phan
anh dugc hoan toan anh hudng cua thién tai téi
qué trinh d6 thi héa va tim ra hudng khic phuc
hop 1y hon. Bai bao ung dung mo hinh MIKE
FLOOD [3] tinh toan tong hop cac yéu t6 dia
hinh, hé thong thoat nudc, hé théng song rach
nham xéc dinh nguyén nhan ngap cho mot 56
tiéu luu vuc quan 12 thudc luu vuc Tham Luong
- Bén Cat. Két qua thu duoc phuc vu hd trg 1anh
dao, nha quan 1y do thi ¢ cai nhin tong thé
nguyén nhan, chi tiét tinh hinh ngap ctia khu vuc
lya chon trén. Nghién curu s€ tiép tuc dugc mo
rong phuong phap nay cho ting luu vuc va tng
dung cho toan thanh phd khi hoi du diéu kién
nhu cac hé théng céng thoat nudc dugce cap nhat
day du dit liéu, cac cong trinh trong diém chong
ngap di vao hoat dong toan dién.

ISo Khoa hoc Cong nghé Tp. HCM

’Phdn vién Khoa hoc Khi twong Thuy van va Bién doi khi hdu
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2. Phwong phap va s liéu sir dung

2.1. Phwong phap

Trong nghién ctru nay di ding nhiéu phuong
phap khac nhau dé c6 thé giai quyét duoc bai
toan giam ngap:

- Phuong phéap ké thira, tong hop, phan tich
va thong ké:

Dugc str dung dé tinh toan cac sd liéu co ban
nhu sb liéu mua, triéu, 1ii va cac thong ) cong
trinh ciia cac du an cua cac dé tai trudc day va
cua nghién ctru nay [6].

- Phuong phap khao sat:

Str dung thudc day, day thimg va vat nang dé
do dd sau, chiéu rong cac kénh nho bd sung cho
khu vuc nghién ctru.

- Phuong phap ban db [7]:

Str dung dé trich xudt cac ban d6 cho khu vuc
nghién ctru tir cic ban d6 hanh chinh cho céac 16p
phan vung phuong xa, duong xa, cac cong trinh
céng, hd ga, cua xa va dir li¢u do cao s6 DEM,
LiDAR cua toan khu vuc Tp. HCM.

- Phuong phap mo6 hinh hoa:

Str dung cac md hinh MIKE FLOOD d¢é tinh
toan ngap, trong bd mo hinh nay két hop 3 md
hinh MIKE 11 HD, MIKE 21 FM va MIKE
URBAN [3].

2.2. 86 liéu sir dung

Dir liéu ban d6 LiDAR: Thu thap dir liéu vé
ban dd, dir liéu anh vién tham va da thiét lap
duogc dir lidu d6 cao sb dia hinh (LiDAR) cho
khu vuc nghién ctu véi d phan giai cao
(2,5%x2,5 m) [11].

Thu thap, phén tich, danh gia va tong hop cac
dir liéu vé khi tuong thily vin va hé thong cong
trinh thoat nudc cling nhu vé cac diém ngip tng
trong khu vuc nghién ctru.

Khao sat bo sung cac so lidu dia hinh song,
mit cit song, do dac luu lugng cho 2 vi tri song
Sai Gon ngay khu vuc nghién ciru; cu thé 1a da
khao sat song Vam Thuat bo sung cho khu vuc
nghién ctru cling nhu dir liéu da thu thap cho toan
lwu vuce ha luu séng Sai Gon - Pong Nai. Khao
sat cac tuyén cong thoat nude, hd ga thu nude, dé
doc song Sai Gon, Vam Thuat va Tham Luong
[4]; khao sat cac vi tri cong trinh ngdn tridu
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cudng va cac ctra xa doc tuyén song trong khu
vuc nghién ctru [9]; Khao sat cac diém ngap
trong khu vyc nghién ctru cho mua mua nam
2016 va mua kho 2015, két qua cho thdy khu vuc
nghién ctru khong cé ngép trong mua kho (khong
ngdp do tridu) vi da c6 cac dé ngan tridu hoat
dong hi¢u qua.

S liéu mua dé phuc vu mé hinh 1a dién bién
tran mua gay ngap tai quan 12 ngay 26/9/2016,
duoc thé hién nhu trén hinh 1.
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Hinh 1. Vi lwong tran mwa ngay 26/9/2016

Largmg mura (mm)
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Mang ludi séng Sai Gon - Pong Nai va hé
thong kénh, rach tai quan 12 duogc thiét lap dya
trén so dd mang ludi song, dir li€u mat cit va
thong s6 cong (Hinh 2).

40000

Hinh 2. Hé thong kénh rach trong MIKE 11
Nghién ctru da st dung myuc nudc (m) tai

Viing Tau va Tan An theo gio, luu lugng xa
(m?/s) tai hd Dau Tiéng va Tri An theo ngay dé
lam diéu kién bién tinh toan.

Mang ludi thoat nudc quan 12 dugc thé hién
trén Hinh 3.

Day 1a ban dd két hop céc tiéu luu vuc va cac
nut thu nude cling nhu cac nit thoat nude ra song
va cac duong cong dan nudc. Thong sd cong
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thoat nudc trong dir lidu co cac loai cong tron
duong kinh tuy theo con dudng c6 loai 600 mm,
800 mm, 1000mm, ... cac loai céng hop co loai
2mx3m, ¢o6 loai 2mx2m, ....

Dit liéu dia hinh dugc dua vao va thé hién
trong MIKE 21FM nhu Hinh 4.

fhbhicanusontanss]

g
¥

gf

676000 678000 630000 682000 634000 636000 588000

Hinh 4. Dia hinh dé cao Qudn 12

Dir liéu LiDAR Tp. HCM dugc thanh 1ap voi
khu bay chup anh sb. Dit li¢u LIDAR duoc thyc
hién bay quét thu thap du liéu to 28/2 -
26/5/2012 bao gém 24 quin huyén cua thanh
phd c6 toa @6 tir 10°10° - 10°38” vi d6 Bic va
106°22’ - 106°54° kinh d6 Dong. Tong dién tich
quét khoang 2.121 km?.

3. Két qua

3.1. Két qua ngdp qudn 12

Céc thong s6 can hiéu chinh cia mé hinh 1a
hé s6 nham Manning, h¢ s6 ton that, hé sb khong
thdm nudc cua tiéu luu vuce thu nude. Ddi vai
khu vuc ¢6 nha & thi hé sb khong thdm nude 1a
80% va duong giao thong 1a 75% trong dgt mua
ngay 26/9/2016.

Két qua mé hinh cho thiy cac tuyén duong
ngap 1a cac tuyén dudng nhu Nguyén Vin Qué
(tir SN359 dén Hém 412) va Phan Vian Hén (tur

TAP CHi KHi TUQNG THUY VAN

Qubc 16 1A dén SN287). B chénh 1éch muc
nudc thip (chénh léch ~ 0,05 m).

H max H

o 200 400 600 800 1000 1200
(Grid 3pacing 10 matsr) H

Hinh 5. Bdn.do”‘ In.gdp lut trén dia hinh Quan 12
theo tran mwa ngay 26/9/2016

BAN DO NGAP THU'C B0 VA MO HINH QUAN 12 TRAN MUA NGAY 26/92016
v e v - e

rmeens
s

00308 12 | 18 24
T — —

170,000

Hinh 6. Ban do ngap lut trén dia hinh Qudn 12
so sanh gitta thuc do va ket qua tinh toan moé
hinh theo tran muwa ngay 26/9/2016
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Hinh 7. Ban do ngdp lut 2 tuyén dwong Nguyén
Van Qua va Phan Van Hon

Hinh 5 - hinh 7 mé phong két qua ngép theo
2 yéu té mua va thuy triéu trén song anh huong
dén dia hinh Quan 12, yéu t6 mua 12 6 liéu cua
tran mua hién trang ngay 26 thang 9 nam 2016,
yéu t6 thuy triéu 13 luu lugng va muc nude trén
hé thong song Sai Gon Pdng Nai néi chung da
d6 vao kénh Tham Luong - Bén Cat va rach
Nude Lén ciing anh hudng dén dia hinh quan 12,
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dé dam béao yéu té chinh xac va co thé gitip mo
hinh MIKE FLOOD khéng gip phai 15i, bién
mua va bién triéu phai cing mot thoi gian.

Ban d6 ngap Iut duge ghi nhan vao lic 8 gio
00 phut t6i ngay 26 thang 9 nim 2016, thoi diém
sau khi dat dinh ngap va luc nay nudc chua rat
kip nén mo hinh xac dinh dugc dé tién so sanh
v6i cac kich ban khac trén cing mot mdc thoi
gian va dia diém. Vi ban d6 ngap duoc xdy dung
tir két qua MIKE 21 ludi vuong, nén mdi diém
ngap sé thé hién dugc muc ngap va nguy co ngap
chinh xac hon.

3.2. Két qud ngap dwong Nguyén Vin Qud

Trong trdn mua ngay 26/09/2016, biéu do
muc nude chay trong cong trén dudng Nguyén
Vin Qué (Hinh 8) nhan thay ring myc nudc ting
nhanh chi trong vong 45 phut tir luc bat dau con
mua cho dén 17 gi0 myc nude da dat 0,20 m
(duong mau do). Muc nudc dat dinh va duy tri
ngap trong thoi gian la 60 phut, lic nay muc
nude dat 0,35m sau d6 muc nudce bat dau rit va
kha cham (tir 18 gio 30 phut dén 20 gio 00 phit).
Diéu nay cho thiy tuyén cbng hoat dong tuong
d6i tt, do mot phan cac hé ga tai day tap trung
rac va gip phai trdin mua qua 16n nén méi dan
dén tinh trang trén.

o Tine Sees DEFTH Meter

\
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Hinh 8. Tong dg sau ngdp tai dwong
Nguyén Van Qua

Hinh 9. Hinh anh ngdp thiee té trén duwong
Nguyén Van Qua
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3.3. Két qua ngdap dwong Phan Vin Hén

Két qua ngap tai dugc Phan Vin Hén vao
ngay 26/09/2016 dugc mé phong nhu Hinh 10.

Tuyén cong ¢ duong Phan Vin Hén (Hinh
11) hoat dong khong tot vi thoi gian tap trung
nudce tuy khong nhanh nhung thoi gian nudc rat
xudng cham. Mot phan do tuyén cbng tai day
kha cti, d6 nham cao lam can tré qua trinh luu
thong nudc, tor d6 gy ngap.
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Hinh 10. Tong dé sdu ngdp tai dwong

Hinh 11. Hinh anh ngdp thuc té trén duong
Phan Van Hon

3.4. Kich bdn giam ngdp theo gidi phap
ting kich thuéc cong

Sau khi da m6 phong ngap theo tran mua
ngay 26/9/2016 voi hién trang thoadt nude da cho
duogc két qua ngap. Nghién ctru da dua giai phap
tang kich thudc céng cho Quén 12 tai 1 sé tuyén
duong hay xdy ra ngap nhu tuyén duong Nguyén
Van Qua va Phan Van Hén hudéng ra kénh Tham
Luong.
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Hinh 12. Hién trang mot doan cong trén duong
Phan Van Hon
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Tuyén cong doc trén 2 doan dudong Phan Vin
Hén va Nguyén Vin Qua c6 duong kinh trung
binh 1a 1000 mm ngoai ra mét s6 doan co kich
thude céng 1a 600 mm va 800 mm, voi mat do
dan s6 va thoi tiét ngay cang cuc doan nhu hién
nay thi duong kinh cong nhu vay khong chiu ndi
ap luc to nhitng tran mua cuyc doan nén gay
ngap.
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Hinh 13. Hién trang mot doan céng trén duong
Phan Vin Hén sau khi da tang kich thude gap déi

Kich thudc cbng sau khi dugc thiét ké 1a 2000
mm, gap do6i so v&i hién trang cong ban dau
(Hinh 13). Sau dé, tién hanh mo phong vdi tran
mua ngay 26/9/2016 dé so sanh va danh gia hiéu
qua cua giai phap nay.
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Hinh 14. Mgt doan cong trén dwong Phan Vin
Hén bi ngdp khi giit nguyén kich thude cong

Poan cong nam trén duong Phan Van Hén
v6i hién trang duong kinh duong kinh 1an luot 14
600 mm va 800 mm, con mua ngay 26/9/2016
bét dau lac 16 gio 30 phut va chi sau 30 phit
doan duong nay da bi ngap tir 0,15 m dén 0,24 m
(Hinh 14). Nghién ciru dé xuét giai phap nang
cdng nhu da trinh bay ¢ trén véi viée ting duong
kinh cho doan duong Phan Van Hén 1én 2000
mm.

Cung mdt tran mua va mot thoi diém mua ltc
17 gio 00 phut va gitr nguyén cao d mat duong

TAP CHi KHi TUQNG THUY VAN

thi myuc nudc dang trong cbng chi dat 3,4 m va
nhitng hé ga nén mat dudong chua bi ngap (Hinh
15). Biéu nay cho thay, giai phap tang kich thudc
cong 1a kha hiéu qua trong viéc giam ngap cho
doan duong Phan Van Hon ndi riéng va ca khu
vuc quan 12 noi chung.
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Hinh 15. Mgt doan céng trén dwong Phan Vin
Hén da tang kich thude cong

I o

Hinh 16. Mgt doan cong trén dwong Nguyén Vin

Qud bi ngdp khi giit nguyén kich thuée cong

Poan cong nam trén duong Nguyén Vin Qué
voi hién trang duong kinh 1a 1000 mm, con mua
ngay 26/9/2016 bit dau lac 16 gio 30 phut va chi
sau 30 phut doan duong nay da bi ngap tir 0,2 m
dén 0,5 m (Hinh 16). Nghién ciru tién hanh giai
phap nang céng nhu di trinh bay & trén véi viéc
tang duong kinh cho doan duong Nguyén Vin
Qua Ién 2000 mm.

Hinh 17. Mgt doan céng trén dweong Nguyén
Van Qud da tiang kich thude cong
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Cung mat tran mua va mat thoi diém mua lic
17 gio 00 phut va gitr nguyén cao do mat duong
thi muc nudc dang trong céng chi dat 2,6 m,
nhirmg hd ga nén mat duong chua bi ngap (Hinh
17). Biéu nay cho thay, giai phap tang kich thudc
cdng 1a kha hiéu qua trong viéc giam ngap cho
doan duong Nguyén Vin Qua ndi riéng va ca
khu vuc quan 12 noi chung.

4. Két ludn va kién nghi

Két qua két hop 3 md hinh dé tinh toan ngap
cho két qua gan vai thuc té.

Két qua tinh toan ngdp tir mé hinh MIKE
FLOOD cho théy, hé théng tiéu thoat nurde Quan
12 hoat dong chua tét khi muc nudce ting két hop
v6i xa lii thuong ngudn tang nhd vao hé thong

BAI BAO KHOA HQC

cura xa dugc dat ven song, kénh, rach va céng
ngan triéu. Khu vuc Quan 12 bi ngap la do mua,
cu thé: & kich ban hién trang nam 2016: khu vuc
Quan 12 c6 d6 sau ngap phd bién tir 0,1 ~ 0,5 m,
khu vuc ven cac cira xa déu ngap trén 0,3 m,
tuyén dudng Nguyén Vian Qua ngp tir SN359
tGi Hém 412 c6 d6 sdu ngdp ~ 0,5 m, tuyén
dudng Phan Van Hén ngap tir Qudc 16 1A s nha
287 c6 40 sau ngap ~ 0,3 m.

Nghién ctru nay di tién hanh giai phap ning
cap duong kinh cho cac tuyén cong nam trén 2
duong Phan Vian Hon va Nguyén Vian Qua. Két
qua cho thay, sau khi ting dudng kinh cbng 1én
2000 mm thi cac tuyén céng nam trén 2 doan
duong nay da khong con bi ngap.
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CONSTRUCTING REDUCE INUNDATION SCENARIOS
FOR DISTRICT 12 ON THE MODEL

Huynh Luu Trung Phung', Tran Tuan Hoang?, Ho Cong Toan? Nguyen Phuong Dong?,
Huynh Thi My Linh?, Nguyen Ky Phung!
'Department of Science and Technology, HCMC
2Sub-Institute of Hydrometeorology and Climate Change

Abstract: The study aims are to simulate inundation level as well as impact assessment and flood
mitigation solutions for District 12, Ho Chi Minh City. Modules of MIKE model are used consisting
of MIKE 11 HD (calculating the flows in rivers, canals, and ditches with tidal sewers); MIKE 21FM
calculating surface overflow from LiDAR topographic data (2.5mx 2.5m resolution) and dike pro-
tection along the river); MIKE URBAN (simulating urban drainage network from the existing sewer
data in District 12); and MIKE FLOOD (connecting three models MIKE 11 HD, MIKE 21 FM, and
MIKE URBAN). The specific rain on September 26, 2016 was used to calculate the current inunda-
tion. Simulated results show that drainage system is not working well in District 12. Besides, inun-
dation scenarios reduction also establish for frequently flooded roads such as Nguyen Van Qua and
Phan Van Hon street. The study results also contributed to the planning as well as the calculation
of the drainage system to prevent flooding.

Keywords. Inundation, District 12, LiIDAR, MIKE URBAN, MIKE FLOOD.
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HINH THE THOI TIET GAY MUA LON TRONG THOI KY
MUA PONG TREN KHU VUC TAY BAC BO VIET NAM

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

Tém tat: Nghién civu sir dung sé liéu tdi phén tich ERA Interim dé xdy dung bdan do truong
dwong dong trén cdc muc dang dp chuan 1000hPa, 850hPa, 700hPa va 500hPa trong 134 ngay
thudc 35 dot mwa I6n dé xdc dinh hinh thé gdy mua I6m trong thoi ky mita dong trén khu viee Ty
Bdc Bé. Két qua cho thdy, ¢ cic muwce diwedi ciia tang doi heu (1000hPa, 850hPa), hinh thé thoi tiét
chii yéu khong thudn loi dé gdy mwa 16n. Phan I6n thoi gian, & cdc muce ndy khéng khi lanh chi phoi
on dinh trén khu vuc. Nguoc lai, hinh thé & cac muc gitta déi luu (700hPa, 500hPa) lai rat lugn loi
dé gay mua. Trong da sé cdc ngay xay ra muea 1om, trén khu viee chiu anh hwéng ria dp cao Thdi Binh
Duong, rdnh gié tdy hodc sw hoi tu giita chiing. Vé vai tro gdy miea, hinh thé & cdc myee giita ¢é vai
tro quyét dinh trong phan 16m thoi gian, trong d6, hinh thé & mwe 700hPa ¢6 vai tro I6n hon & muec
500hPa. Tuy vdy, trong mot vai trieong hop khi hinh thé & cdc myee giita khéng thudn loi, hinh thé ¢

cdc mye duoi lai co vai tro quyét dinh.

T khéa: Hinh thé thoi tiét; Mua I6n thoi ky mia dong; Tdy Bic Bo.

Ban Bién tap nhan bai: 12/7/2019  Ngay phan bién xong: 20/8/2019

1. Mé dau

Viét Nam la dat nudc nam trong mién nhiét
doi gido mua, thudc vanh dai nhiét doi ban cau
Bic. Vio thoi ky mua dong, Viét Nam chiu anh
hudng nhiéu ciia khong khi lanh (KKL) véi ban
chat 14 khbi khong khi ngoai nhiét d6i c6 ngudn
gbc tir 4p cao lanh lyc dia Au A. Thoi ky nira dau
mua, KKL thuong bién tinh qua luc dia tao nén
thot ky lanh va kho hanh. Nura sau mua dong,
KKL lai thudng bién tinh qua bién gay nén kiéu
thoi tiét lanh 4m, nhiéu may, c6 mua nhd, mua
phun va swong mu [1, 2]. Trén khu vuc Bic B,
trong sudt thoi ky gi6 mua mua dong, du anh
huong ciia KKL trai qua qua trinh bién tinh nao
di nira thi van 1a thoi ky it mua véi tong lugng
mua trén khu vuc trong thoi gian nay la khong
dang ké [1].

Tuy nhién, s6 liéu thuc té cho théy & Bic Bo
cling c6 nhitng ndm c6 lugng mua gia tang trong
cac thang mua dong, tham chi lugng mua thang
¢6 thé vuot trén tidu chuan mua mua (100mm)
v6i nhitng dot mua 16n di thuong. Sy xuét hién

"Truong Dai hoc Tai nguyén va Moi truong HN
Email: tdlinh@hunre.edu.vn

Ngay dang bai: 25/09/2019

cac dot mua 16n trong thoi ky nay 1a rat hiru ich,
n6 cung cap nguodn tai nguyén nudc qui gia cho
san xuat va doi song.

Vé nguyén nhan gy mua trong thoi ky mua
dong ¢ Viét Nam, trudc day, phan 16n chung ta
cho rang chii yéu 1a do hoat dong cua KKL,
trong d6 front lanh gan nhu 1a hé thdng nhiéu
dong gdy mua duy nhét & Bic Bo trong thoi ky
nay. Mic du véy, két qua nghién ciru gay day
cho thdy khong phai tat ca cac dot xam nhap lanh
xudng nudce ta déu gy mua va cac dot gy mua
thi dic diém mua ciing khac nhau [3]. KKL ting
cuong thuong gdy nén nhitng dot mua tuy khong
16n nhung c6 thé xay ra trén dién rong & cac tinh
thudc khu vuc Pong Bic Bo va ven bién Trung
B¢. Tuy vay, cling c6 nhiing truong hgp KKL
tang cuong lam giam hodc két thiic mua trén
toan lanh tho thudc Bic Bo va Thanh Hoa [3].
Pbi véi cac dot gio mua dong bac, khi anh
hudng thuong gay ra nhitng dot mua trén dién
rong, dac biét 1a cac tinh thudc khu vuc phia
dong Bac Bo va ven bién Trung Bo va lugng
mua thuong 16n hon khi c6 KKL tang cuong.
Nhung, cling twong tu nhu khi KKL tang cuong,
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¢6 nhing dot gié mua dong bac gan nhu khong
gdy mua, mua néu c¢6 chi xay ra ¢ vai noi thudc
phia dong Bic Bo v6i lugng mua khong dang ké
[3].

Bén canh d6, ap cao lanh lyc dia 1a mot hé
thong khi ap tam thap - trung, su dich chuyén
ctia khdi khong khi tir trung tdm 4p cao nay phu
thudc chu yéu vao dong gio trén cao phia sau
truc rinh Pong A trong hé théng dong xiét gio
tay can nhiét doi [4]. Cuong do va do sau cua
ranh Pong A anh huong dén sy dich chuyén cia
ap cao Siberia lam KKL xam nhép vao Viét Nam
truc tiép qua luc dia hay di chuyén léch dong [4].
Hon nira, sy manh 1€n ctia dong xiét bong A lién
quan dén su lanh hon va kho hon & khu vuc
DPéng A ciing nhu su ting cudng dbi luu ¢ ving
xich dao, nhiét doi A-Uc trong mua dong [5]. Vi
tri cua truc dong xiét can nhiét d6i cling c6 anh
hudng 16n trong viéc tao nén cac ngay co6 luong
mua trén 10mm trén luu vyuc song Zayanderood,
Iran [6]. Trong trudng hop toc do trong 16i dong
xiét can nhiét doi twong duong voi tbe do trong
16i ctia dong xiét front cuc thi cuong d6 mua 16n
hon [6].

Bén canh anh huong cua KKL va hoan luu
trén cao dén su thay doi lugng mua thi mbi lién
hé gian tiép gitra ENSO va nhiét d6 mat nudc
bién (SST) vé6i lwgng mua trén khu vue chau A
gi6 mua ndi chung cling dugc cac tac gia nghién
cuu [7, 8, 9, 10, 11]. Lugng mua trén khu vuc
Biéc Bo Viét Nam déu tham hut so véi trung binh
trong ca pha nong va pha lanh cia ENSO [7]. O
khu vuc nam Trung Qudc, trong nim El-Nino
hodc niam c¢6 SST trén khu vuc Bién bong cao
hon trung binh thuong xuat hién dong gio6 ty
nam di thudng trén khu vuc Bién Pong lam gia
tang dong van tai am vao khu vuc tir d6 1am gia
tang luong mua trong céc thang 1, 2, 3. Trong
d6, ENSO anh huong chi yéu dén mua & ving
phia nam, trong khi anh huéng cua SST 1a lén
hon & ving phia bac cta khu vic nghién ctru [8].
Ciing trén khu vyc nam Trung Qudc, trong
nhiing mua dong c6 lugng mua gia tang trén khu
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vuc, hoi nuée trong 16p khi quyén & dudi muc
500hPa chu yéu duoc van chuyén bsi dong gio
Tay Nam va dong gié Nam di thuong trén khu
vuc ban dao Pong Duong va Bién Pong [9].
Luong mua mua dong & khu vuc nam Trung
Qudc bién d6i khoang 20%-30% trong giai doan
ENSO suy yéu, khoang 20% & khu vuc phia
dong mién Trung Trung Quéc trong mua xuan
sau giai doan ENSO trung tinh [10].

Dbi véi SST, anh hudng cua nd dén luong
mua con phu thudc 16n vao qui mo thoi gian
[11]. Trén khu vuc Nhat Ban, voi cac qui mo
thoi gian tir vai ngay dén vai tuan, SST c6 anh
hudng rd rét dén luong giang thay, trong khi, véi
qui mo thoi gian tir 15 ngay dén thang, anh
huong 13 khong 13 rang [11]. Su bién ddi luong
mua trong cac pha ENSO la do di thuong cua
hoan luu khi quyén trén khu vuc trong thoi ky
tuong tng [8, 10].

Céc két qua nghién ciru di cong bd cho thay
rang, KKL c6 thé khong phai 1a yéu té chinh,
truc tiép gay mua o Bic B trong thoi ky mua
dong. Bén canh do, qua trinh xadm nhép vao Viét
Nam ciia KKL ciing phu thudc vao hé thong
khéc. Ngoai ra, su gia tang lugng mua trén khu
vuc lan can Viét Nam lién quan dén su xuét hién
céc dong tai am di thuong hay anh huéng gay
nén di thuong hoan luu trén khu vuc cia ENSO
va SST.

Trong bdi canh do, viéc xac dinh hinh thé thoi
tiét gy mua 16n trén cac myc khi ap ciing nhu
vai tro ciia hinh thé & mdi muec trong thoi ky mua
dong & Bic Bo ¢6 y nghia khoa hoc va thuc tién
cao. Trong nghién ciru ndy, van dé trén bude
duogc thuc hién cho khu vuc Tay Bic Bo.

2. S6 liéu va phwong phap nghién ctru

2.1. Gidi thiéu khu vwc nghién ciru

Nghién ctu dugce thuc hién trén khu vuc Tay
Bic BO. Pham vi nghién ctu gém 04 tinh Lai
Chau, Dién Bién, Son La va Hoa Binh thudc
quan ly cua dai Khi tugng Thuy van khu vuc Tay
Bic (hinh 1).
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Hinh 1. Khu viee nghién ciru (nguon: Website
dai KTTV khu viee Tdy Bic)
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2.2. 86 liéu

Bai bao su dung hai nguén s6 liéu dé phuc vu
nghién ctru. D6 14 s6 liéu quan tric lwong mua
ngdy cta 13 tram khi tugng trén khu virc Tay Béc
B6 (bang 1) va sb liéu tai phan tich ERA-Interim
ciia Trung tdm khi twong han vira chau Au
ECMWEF. Thoi gian khai thac cta ca hai nguon
s6 liéu 1a 15 nam trong giai doan tir 2001 dén
2015. Trong do, s6 lidu tai phan tich bao gdm céc
yéu td: do cao dia thé vi “z”, tbc do gi6 vi huong
“u” va toc d6 gio kinh hudng “v” tai cac muc déng
ap chuén tir muc 1000hPa dén 300hPa. Ngudn sd
liéu nay duoc lya chon voi d6 phan giai 0,5%0,5
d6 kinh vi bao trim khu vuc tir 0 dén 50 d6 vi
Bic, 60 dén 180 do kinh Pong.

Bang 1. Danh sdach va vi tri cua cdc tram khi twong phuc vu nghién ciru

Vi tri Vi tri
TT Tén tram - TT Tén tram -

Vi do Kinh do Vi do Kinh d0
1 Tam Duong 22°25' 103°29° 8 Son La 21°20° 103°54°
2 Muong Te 22022’ 102°50° 9 Phu Yén 21°16° 104°38°
3 Sin H) 22022’ 103°14° 10 Bic Yén 21°15° 104°25°
4 Than Uyén 21°57 103°53° 11 Moc Chau 20°50° 104°41°
5 bién Bién 21°22° 103°00° 12 Chi Né 20029’ 105°47°
6 Tuan Gido 22°35° 103°25° 13 Lac Son 20027’ 105°27°
7 Pha bin 21°34° 103°31°

2.2. Phwong phap nghién ciru

2.2.1. Lwa chon cac dot mwa l6n

Do céc hé thong chi phdi trén khu vuc & ca
bé mit va trén cao thudng c6 sy thay doi ndi mua
nén khi xem xét xac dinh hinh thé thoi tiét trong
céc dot mua 1on, bai bao tién hanh luwa chon céac
dot mwa 16n gian trai trong ca ba thoi ky: du
dong (thang 11), gitta dong (thang 12, thang 1)
va cudi dong (thang 2, thang 3). Theo do, tir s6
lidu quan tric luong mua ngay & cac tram trén
khu vuec, bai bao ¢ géng lwa chon mdi nam tdi
da 03 dot mua 16n dién hinh dai dién cho ba thoi
ky. Néu mot nam nao do, trong mot thoi ky co
nhiéu hon mot don mua 16n thi dot mua c6 dién
va lugng mua 16n hon s€ dugc lua chon. Mac du
vay, trong giai doan nghién ctru ¢ mot s6 nim
khong c6 téi 03 dot mua 16n trai déu trong ba
thoi ky nén bai bao chi lwa chon dugc tong cong
35 dot, voi 134 ngay mua 1on trén khu vue.
Trong s6 35 dot lua chon duoc, thoi ky dau dong

¢6 11 dot kéo dai trong tong cong 45 ngay, thoi
ky gitra dong c6 10 dot kéo dai trong 36 ngay va
thoi ky cudi dong co 14 dot kéo dai trong 53
ngay.

2.2.2. Phirong phap xdc dinh hinh thé thoi tiét
trong cdac dot mua lon

Tir s6 liéu cac dot mua 16n duge lua chon, bai
béo tién hanh xay dung bo ban d6 truong do cao
dia thé vi (z) va duong dong (u, v) tir s6 liéu tai
phan tich trén cac muc khi 4p chuan (1000hPa,
850hPa, 700hPa va 500hPa) trong tit ca cac
ngay cua cac dot mua 1on.

T bd ban dd xay dung dugc, bai bao xac
dinh hinh thé trong ting ngay cua timg dot lan
luot cho cac myc dudi tang dbi luu (1000hPa va
850hPa) va cac muyc giita ting ddi luu (700hPa
va 500hPa).

Két qua xac dinh hinh thé duoc thong ké chi
tiét tuong mg theo timg hinh thé, timg thoi ky.
Tir d6, xay dung biéu do thé hién dic diém hinh
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thé cling nhu su thay doi cta no theo thoi gian &
cac muc dang ap chuan.

2.2.3. Phuong phap xdc dinh vai tro gay mua
16m cuia hinh thé trén cdc muc

DPé xem xét vai tro cua hinh thé & cac muc
trong viéc gady mua lon trong mua dong trén khu
vue, bai bao xem xét to hop hinh thé & ca bén
muec khi 4p trén trong tit ca cac ngay c6 mua 16n
duoc lya chon phan tich. Bac diém hinh thé &
mot muc nao do dugce két luan co vai tro quan
trong hon néu hinh thé & muc d6 thuéan loi dé gay
mua 16n. Nguoc lai, mot muc nao dé cd vai tro
it hon néu & muc d¢ it khi xuét hién hinh thé
thudn loi dé gay mua.

3. Két qua va thao luin

3.1. Hinh thé thoi tiét 6 cdc muwe dwdi ting
déi luu

O muc 1000hPa, két qua phan tich cho thay
¢6 05 hinh thé xuat hién trong cac ngdy xay ra
mua 16n trén khu vuc Tay Bic Bo gdbm KKL,
KKL léch dong (KKLLD), twong tac gitra KKL
hoidc KKLLP véi ria ap thap phia tay, tuong tac
gitta KKL voi déi gio dong hoac gié dong - dong
nam va KKL tang cuong (KKLTC) (hinh 2).
Trong d6, phan 16n & bé mit bi khdng ché boi
KKL (82/134 ngay) hoac KKLLD (24/134
ngay), sb it con lai 13 do sy chi phdi cua KKL
hodic KKLLD két hop véi ria ap thap phia tay
(22 ngay), tuong tac gitra KKL voi doi gio dong,
dong nam (04 ngay) va KKL tang cuong (02
ey o

Tan suat xuat hién cua cac hinh thé thay doi
theo thoi gian tir dau dong dén cubi dong, dong
thoi su thay doi d6 ciing khac nhau giita cac hinh
thé. Vi du nhu tan sudt KKL chi phdi trong céac
ngdy mua 16n giam theo thoi gian tir dau dong
dén cudi dong. Cuy thé, KKL xuét hién nhiéu hon
hai phan ba thoi gian (33/45) trong thoi ky dau
dong. Thoi ky gitta dong, ti 16 nay 1a gan hai
phan ba (21/36) con trong thoi ky cudi dong no
giam xudng chi con gan mot phan hai (26/53).
Déi voi KKLLD, tan suat xuit hién nhidu hon
trong thoi ky gitta dong con ddi véi sy tuong tac
gitta KKL/KKLLD véi ap thap phia tay thi lai
xudt hién nhiéu hon trong thoi ky cubi dong.

TAP CHI KHI TUQNG THUY VAN

60
50

40 : 36
mDiudéng =Giitadéng = Cudi dong
20
10 I
0

Hinh 2. Hinh thé thoi tiét muc 1000hPa va s6
ngay xudt hién khi cé mua lom di thuwong miia
dong trén khu vue Tdy Bdc

S6 ngay xuat hién
8
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V& hinh thé & muc 850hPa, két qua cho thy
¢6 08 hinh thé (t6 hop hinh thé) chi phdi trén khu
vuc trong nhimg ngay khu vuc xay ra mua 16n.
Theo tan suat xuét hién tir 1on dén bé 1an luot la:
KKL (HT1), Hoi ty gitra KKL va (hoac) gio6
dong-dong nam va déi gio tay (HT2), KKL+Ria
ACTBD/ KKL+Ria ACTBD+Ria 4p thip phia
tay/ KKL+Ria ACTBD+bédi gi6 tay (HT3),
KKL + béi gioé dong (HT4), KKLLD (HTS),
KKL/KKLLD+Ria ap thap phia tay (HT6), KKL
hodac KKLLD + Gio tdy nam tir ria xody thuén di
thuong trén vinh Bengal (HT7) va KKLTC
(HT8) (hinh 3).
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Hinh 3. Tuong tu hinh 2 nhung o myc 850hPa

Nhu vay, hinh thé & muc nay kha twong dong
v6i hinh thé & myc 1000hPa. Cuy thé, trong s6 08
hinh thé xuét hién & muc nay, c6 05 hinh thé
cling xuét hién myc 1000hPa. Vé tan suét xut
hién, thong ké cho thdy KKL van chi phbi nhiéu
nhét (64/134 ngay). Tiép theo, su hdi tu gitra
KKL va (hoac) giéo dong nam vai doi gio tay co
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tan sut xut hién 16n tha hai (26/134 ngay). Cac
hinh thé gém sy tuong tac giita KKL v6i déi gio
dong, tuong tac gitra KKL véi ria ACTBD va
KKLLD c6 tan suat xuat hién lan lugt 16n thi
ba, thtr tu va thir nam (11/134 ,10/134 va 9/134
ngay). Cac hinh thé nhu tuong tac giita KKL
hodc KKLLD véi ria ap thip phia tiy, twong tac
gitra KKL hodc KKLLD véi gi6 tay tam tu ria
xoay thuan di thuong trén vinh Bengal va
KKLTC c6 tan suét xuét hién nho.

3.2. Hinh thé ¢ cdc muec giiva ting doi luu

Két qua phan tich, thong ké cho thiy trong ca
mua dong tong cong c6 06 hinh thé & muyc
700hPa va 5/6 hinh thé d6 xuat hién & muc
500hPa xuat hién khi trén khu vuc xdy ra mua
16n, gdbm: Hoi tu giita ria 4p cao Thai Binh
Duong (ACTBD) véi ranh gié tay (HT9), Ria
ACTBD (HT10), Ranh gi6 tay (HT11), Bai gio
tay (HT12), Hoi tu gitra ria ACTBD va gio tay
nam tu ria xody thuan di thuong trén vinh Ben-
gal (HT13) va ACTBD (HT14) (hinh 4). G muc
700hPa, ba hinh thé gdm hoi tu gitra ria ACTBD
voi ranh gio tdy, ria ACTBD va ranh gio
tay/xoay thap lan lugt c6 tan sudt chi phdi 16n
nhat véi s6 ngay chi phdi lan lugt 1a 57 ngay, 37
ngdy va 19 ngay trén téng sd 134 ngay duoc
phan tich. Ca ba hinh thé nay déu rat thuan loi
cho su Xuét hién mua 16n trén bat ky khu vyc nao
ma n6 chi phdi. Vi tong s6 113 xuat hién trén
tong sd 134 ngay cho thay vai trd quan trong cua
ba hé thong nay trong cac dot mua I6n vao mua
doéng trén khu vuc.

Bén canh sy chi phdi cia cac hinh thé ¢ trén,
két qua & hinh 3 ciing cho thiy sy xuat hién cic
hinh thé khong thuan loi dé gdy mua trén khu
vuc. Tuy nhién, s6 ngay xuit hién cac hinh thé
nay chi chiém thiéu sb. Tong s6 c6 17 ngay,
trong d6 13 ngay khu vuc chiu sy chi phdi cua
dai gi6 tay va 04 ngay 1a sy chi phéi cia ACTBD
1a khong thuén loi cho su xuét hién mua 16n.

Theo ting thoi ky, tong s6 hinh thé va thoi
gian chi phdi ciia mdi hinh thé ciing c6 su thay
d6i nhu & cac muc dudi thap. Ba hinh thé xuat
hién nhiéu nhét duoc dé cép & trén cung voi su
chi phdi ctia d6i gi6 tay phan tich dugc trong ca

S6 ngay xuit hién
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ba thoi ky. Trong khi sy hoi tu gitra ria ACTBD
véi gid tay nam tur ria xody thuan di thuong trén
vinh Bengal chi xuét hién 04 ngay trong thoi ky
giita dong, bén canh d6 su chi phdi cia ACTBD
thi khong xuét hién trong cc ngay mua I6n trong
thoi ky cudi dong. Vé kha niang xuét hién, trong
thoi ky dau dong, ria ACTBD chi phdi nhiéu
nhét, con trong hai thoi ky sau, su hoi tu gitia ria
ACTBD véi ranh gi6 tay co tan suét 1on nhat, dic
biét trong thoi ky cubi dong khi hinh thé nay chi
phéi gan nira s6 ngay c6 mua 16n. Két qua nay 1a
pht hop véi didc diém hoat dong cia ACTBD va
dong xiét gi6 tay can nhiét dai [2, 3].
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Hinh 4. Tuong tu hinh 2 nhung o muc 700hPa
va muc 500hPa

O muyc 500hPa, bon hinh thé ¢6 thoi gian chi
phéi nhiéu nhéat lan lugt 1a hoi tu giita ria
ACCND véi ranh gio tay, déi gio tay, ranh gio
tdy va ria ACCND. So v6i 6 muc 700hPa, thoi
gian chi phdi ctia hoi ty giita ria ACCND voi
rénh gi6 tdy va ria ACCND giam xudng dang ké,
dic biét 1a sy suy giam thoi gian chi phdi cua ria
ACCND. O myc nay, tong thoi gian chi phdi ciia
ria ACCND chi con 12 ngay, chi bang gan mot
phan ba so véi myuc 700hPa, trong d6 thoi ky
gifta dong chi con 01 ngay, tham chi, thoi ky
cubi dong hinh thé nay con khong xuat hién
trong cac ngay xdy ra mua lén. Bu lai su suy
giam cua hai hinh thé trén 1a sy gia ting thoi gian
chi phdi cia ranh gi6 tay ciing nhu déi gio tay.
Trong d6, su gia ting thoi gian chi phdi cua ranh
gi06 tay la 16n hon.

Khi trén khu vuc xuat hién déi gio tay hodc
ACCNBD chi phéi thi nhin chung khong thuan lgi
cho sy xuét hién mua. Tong s6 ngay co su chi
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phdi cua hai hinh thé nay 1a kha 16n (44/134
ngay) cho thy vai tro ctia hoan luu myc nay c6
thé khong 16n bang dic diém hoan luu & muyc
700hPa.

3.3. T6 hop hinh thé trén cdc mwc gdy mua
lon di thuong thoi ky mua dong trén khu vuc

Chung ta biét rﬁng, khi khu vuc bi KKL chi
phdi 6n dinh ¢ ting thip néu HTTT & trén cao
khong thuan loi thi thoi tiét trén khu vue thuong
kho hanh [1]. Két qua trén cho thiy KKL va
KKLLDP khdéng ché ¢ hai muc 1000hPa va
850hPa chiém da sb cac ngay xay ra mua 16n dé
gdy méu thuin. Tuy nhién, khi tién hanh phan
tich dong thoi t6 hop hinh thé cac myc cho thay
trong nhitng ngay xay ra mua 1é6n ma c6 KKL
hodc KKLLD chi phdi & myc 1000hPa hodc ca
hai myc trong tang d6i luu dudi thi ¢ trén cao
hinh thé 1a rt thudn loi dé gy mua. Trong ca ba
thoi ky, hau hét cac ngay ¢ tang dudi c6 KKL chi
phdi 6n dinh, & ting giita dbi luu xuét hién su hoi
trong doi gio tay hodc hdi tu gitra ria ACTBD voi
ranh gi6 tay hay khu virc ndm ¢ ria phia tay bac
ciia ACCND & ca hai muc hodc it nhit mot trong
hai myc 700hPa hodc 500hPa (bang 2, 3, 4).

Trong thoi ky ddu dong (bang 2), tt ca 21
ngay 6 ting ddi luu dudi ¢ sy chi phdi cia KKL
hodc KKLLP thi & cac muc giira tang ddi luu
hinh thé déu thuan loi dé gy mua. Vi riéng
muc 1000hPa c6 dén 40/45 ngay xuat hién mua
16n nhung hinh thé 1a khong thuan loi, diéu nay
ddng nghia rang hé thong & sat bé mit it co vai
tro gdy mua lén trong mua dong trén khu vuc.
Nguoc lai, tat ca 45 ngay duoc phan tich, ¢ tang
ddi luu gitra it nhét tdn tai mot muc ¢6 hinh thé
thuan loi dé gay mua. Trong d6, muc 700hPa chi
c6 3/45 ngay, muc 500hPa c6 9/45 ngay trén khu
vuc ¢6 hinh thé khong thuan loi khi bi khéng ché
boi ACTBD hoac doi gio tay.

Thoi ky gitra dong (bang 3), trong 22/36 ngay
xay ra mua 16n ma hinh thé & ca hai myc trong
tang d6i luu dudi khong thun loi c6 dén 21 ngay
hinh thé ¢ cac muc giita ciia ting d6i luu thuan
loi dé gay mua. Tong cong, 31/36 ngay & ting
d6i luu gitra c6 hinh thé thuan loi trén it nhat mot
trong hai muc duoc xét. V& hinh thé khong thuan
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loi gdy mua ¢ cac muc gitta tang dbi luu trong
thoi ky nay c¢6 xu hudng tang 1én so voi thoi ky
trude khi myc 700hPa c6 07 ngay con muc
500hPa c6 dén 17 ngay, trong d6 c6 5 ngay dong
thoi ca hai muc ¢ hinh thé khong thuan loi.

Trong tong s6 53 ngay dugc phan tich & thoi
ky cudi déng, 26 ngay cé hinh thé khong thuan
loi & ca hai muc dudi cua ting dbi luu (bang 4).
Trong d6, 24/26 ngay c6 hinh thé thuan loi & cac
muyc giita. Trong thoi ky nay, s6 ngay hinh thé &
cac muc gitra c6 hinh thé khong thuan lgi khong
thay doi so voi thoi ky gitra dong. Tuy nhién, tan
suat xuat hién giam do s ngay duoc phan tich
tang 1én. Két qua trén cho thay dic diém hoan
lwu & cac muc gitra tang d6i luu ¢ vai trd quan
trong hon so voi cac muc dudi trong ca ba thoi
ky. Piéu nay rat co6 thé 1a nguyén nhan din d&én
su bt dong nhit trong hé qua thoi tiét khi KKL
anh huong nhu cong bd cia Pham Vit Anh va cs
nam 2010 [3].

Trong hai myc 700hPa va 500hPa, vai tro cua
hinh thé myc 700hPa gan nhu c6 tinh quyét dinh
hon khi tan suit xudt hién cac hinh thé thuan loi
dé gay mua ¢ myc nay cao hon & muc 500hPa
trong sudt mua dong, dic biét trong nhitng ngay
& cac myuc dudi c6 hinh thé khong thuan loi.

Tuy vai trd cta hinh thé & cac myc giira quan
trong hon nhung chiing ta ciing khong thé boé qua
viéc phén tich hinh thé & cac myc dudi trong
nghién ctru cling nhu dy bdo mua 16n thoi ky
mua déng, dic biét trong nhitng ngay co6 hinh thé
khong thuan lgi ¢ cac muc giita tang d6i luu. Két
qua phan tich trong 134 ngay duoc lya chon cho
thdy, co 10 ngay hinh thé & cac myc giita déu
khong thuan loi. Trong tat ca nhiing ngdy nay,
hinh thé & muc dudi déu thuan loi dé gay mua va
cO vai tro quyét dinh. Bén canh do, so v&i muc
1000hPa, hinh thé & muc 850hPa thuong thuan
loi dé gdy mua hon.

Ngoai ra, trong s6 134 ngay mua 16n dugc
phan tich ¢6 03 ngay ¢ ca bén muyc khi ap chuan
trén khu vuc déu ¢ hinh thé khong thuan loi. Su
xuét hién mua 16n trong nhitng ngay nay co thé
1a do KKL kém theo front lanh & ting thap. Tuy
nhién, trong khudn kho bai bao nay, vin dé nay
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chua duogc lam ro.

4. Két luan

Qua phan tich dic diém hinh thé thoi tiét o
cac myc dang ap chudn gdm 1000hPa, 850hPa,
700hPa va 500hPa trong 134 ngay xay ra mua
16n trong mua déng trén khu vuc Tay Béc, bai
béo di dén mot s6 két luan sau:

Vé hinh thé thoi tiét ¢ cdc mue dang dap:

1. C6 05 hinh thé chi phbi & muc 1000hPa
trong cac ngdy xay ra mua I6n trén khu vuc gdm
KKL, KKLLD, tuong tac gitta KKL hodc
KKLLD vdi ria 4p thip phia tay, twong tac gitta
KKL véi gio dong hodc gié dong-dong nam va
KKLTC;

2. O muyc 850hPa, c6 08 to hop hinh thé,
trong d6 ¢6 05 hinh thé trung v6i myuc 1000hPa
va 03 hinh thé gdm: Hoi ty gitra KKL va (hoic)
gi6 dong-dong nam voi doi gio tay, tuong tac
gittra KKL véi ria ACTBD va tuong tac gitra
KKL hoac KKLLD véi gi6 tay nam tur ria xody
thuan di thuong trén vinh Bengal;
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3. O myc 700hPa, c6 06 hinh thé gom: Hoi tu
gitra ria ACTBD véi ranh gi6 tay, ria ACTBD,
ranh gio tay, doi gio tay, hoi tu gitta ria ACTBD
véi gi6 tdy nam tur ria xoay thuan di thuong trén
vinh Bengal va ACTBD. 5/6 hinh thé trén, trir
hinh thé thtr 5 ciing 1a 05 hinh thé xuét hién &
muc 500hPa;

4, Tén suét xuat hién cta cac hinh thé trén tat
ca cac muc déu c6 sy thay doi tir dau dong dén
cudi dong nhung su thay d6i khong co qui luat rd
rang.

Vé vai tro gdy mua lom cia hinh thé ¢ cdc
muec:

6. Nhin chung, hinh thé & cac muc gitra c6 vai
tro quyét dinh trong phan 16n cac ngay xay ra
mua I6n trong ca ba thoi ky, trong do, hinh thé &
muc 700hPa c6 vai tro 16n hon & muc 500hPa;

7. Hinh thé ¢ cac muc duéi ting dbi luu van
c6 vai trd quyét dinh trong mot sé it trudong hop,
khi d6 hinh thé & muc 850hPa thuong co vai tro
16n hon myc 1000hPa.

Bdng 2. T6 hop hinh thé trong nhitng ngay xdy ra muwa lom trén khu vuc Tay Bc B¢ thoi ky dau
dong ¢ tdt ca cac muec khi dp

Tang di luu dudi

Téng dbi luu giira

Muyc 1000hPa Muc 8500hPa ] Muyc 700hPa ] Muc 500hPa ]
Hinh thé 86 Hinh thé 86 Hinh thé 50 Hinh thé S0
ngay ngay ngay ngay

KKL 33 KKL 18 Ria ACTBD+Ranh gi6 tay 10 Ria ACTBD+Rénh gi6 tay 9
Ranh gi6 tay 1

Rénh gi6 tay 1 Rénh gio tay 1

Ria ACCND 6 Ria ACCND 3

ACCND 2

bai gio tay 1

Ria ACCND+Gi6 tady nam tur ria 1 bai gio tay 1

XT trén vinh bengal

KKL+Gi6 tay 5 Ria ACTBD+Rénh gi6 tay 4 Ria ACTBD+Rénh gi6 tay 1

bai gio tay 1

Ranh gi6 tay 2

bai gio tay 1 Ria ACTBD+Ranh gio tay 1

KKL+Gié dong 8 Ria ACCND 7 Ria ACCND 4

Ranh gio tay 1

ACCND 1

Ria ACTBD+Rénh gi6 tay 1

Ria ACTBD+Ranh gio tay 1 Ria ACTBD+Ranh gio tay 1

KKL+Gi6 tdy nam tir ria XT 2 Ria ACCNDb+ Gio tdy nam tir ria 2 Ranh gio tay 1

trén vinh bengal XT trén vinh bengal Ria ACTBD+Rénh gi6 tay 1

KKLLD 7 KKL 3 Ria ACCND 2 Ranh gio tay 1
Dai gio tay 1

ACCND 1 Ria ACTBD+Ranh gio tay 1

KKL+Ria ACCND 2 Ria ACCND 2 Ria ACCND 2

KKL+Ap thip phia tay 1 ACCND 1 Ria ACTBD+Réanh gi6 tay 1

KKLLD+Gi6 tdy nam tir ria 1 Ria ACCND+Gi6 tay nam tir ria 1 bai gio tay 1

XT trén vinh bengal XT trén vinh bengal

KKL+ Ap thap 2 KKL+gi6 tay 2 Ria ACTBD+Réanh gi6 tay 2 Raénh gi6 tay 1
phia tay bai gio tay 1
KKL+Gié dong- 3 KKL+Ria ACCND 3 Ria ACCNDb 3 Ria ACCND 2
dong nam Ria ACTBD+Réanh gi6 tay 1
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Bdng 3. T6 hop hinh thé trong nhitng ngay xdy ra muwa lom trén khu vuc Tay Bc B¢ thoi ky giira
dong ¢ tat ca cac muec khi dp

Tang dbi luu dugi

Tang dbi luu giita

Muc 1000hPa Muc 850hPa Muc 700hPa Muc 500hPa
Hinhthé 50 Hinh thé 50 Hinh thé S0 Hinh thé S0
ngay ngay ngay ngay

KKL 21 KKL 9 Ria ACTBD-+Ranh gié tay 4 Déi gio tay 4
Ranh gio6 tay 2 Ranh gio tay 1

bai gio tay 1

Ria ACCND 2 Ria ACTBD+Raénh gio tay 1

Doi gio tay 1

béi gio tay 1 bai gio tay 1

KKLLD 3 Ria ACCND 2 bai gio tay 2

Ria ACTBD+Ranh gi6 tay 1 bai gio tay 1

KKL+ Ap thép phia tay 1 Doi gio tay 1 Doi gio tay 1

KKL, gi6 dong+Gio tay 4 Ria ACTBD+Rénh gio tdy 3 Ranh gio tay 2

Dai gio tay 1

béi gio tay 1 bai gio tay 1

KKL + Ria ACCNDb 3 Ria ACCND 3 Ria ACTBD+Ranh gi6 tay 2

bai gio tay 1

KKL+Ria ACCND+Gio tay 1 Ria ACTBD+Rénh gio6 tdy 1 bai gio tay 1

KKLLD 10 KKL 8 Ranh gi6 tay 3 Ranh gio tay 3
Ria ACCND 2 Ria ACTBD+Raénh gio tay 1

Doi gio tay 1

ACCND 2 Ria ACTBD+Rénh gi6 tay 1

Ranh gio tay 1

Ria ACTBD+Ranh gio tay 1 Ranh gio tay 1

KKLLD 2 Ranh gio tay 2 Ranh gio tay 2

KKL+ Ap 4 TT KKL + Ddi gio dong 2 Ria ACCND 1 Ria ACCND 1
thép phia tay Déi gi6 tay 1 Déi gi6 tay 1
KKL+Gi6 tay 2 bai gio tay 1 bai gio tay 1

Ranh gi6 tay 1 Ria ACTBD+Ranh gi6 tay 1

KKLTC 1 KKL+ béi gié dong, dong nam+Dadi 1 Ria ACTBD+Ranh gio tay 1 Ranh gio tay 1

gi6 tay

Bdng 4. T6 hop hinh thé trong nhitng ngay xdy ra muwa lém trén khu vuc Tay Bic B¢ thoi ky cudi
dong ¢ tt ca cac muc khi ap

Tang ddi luu dudi

Tang d6i luu giira

Muc 1000hPa ] Muc 850hPa Muc 700hPa _ Muc 500hPa ]
Hinh thé 8o Hinh thé Sé ngay Hinh thé 8o Hinh thé 8o
ngay ngay ngay

KKL 28 KKL 20 Ria ACTBD+Ranh gio tay 10 Ria ACTBD+Réanh gio tay 4
Raénh gi6 tay 5

bai gio tay 1

Ranh gi6 tay 2 bai gio tay 2

Ria ACCND 5 Ria ACTBD+Ranh gio tay 4

bai gio tay 1

Dai gio tay 3 Dbai gio tay 2

Ria ACTBD+Ranh gio tay 1

KKLLD 1 HTKH giita ia ACCND va 1 Déi gi6 tay 1

ranh gio tay

KKL, gi6 dong+Gio tay 7 Ria ACTBD+Ranh gid tay 5 Ria ACTBD+Ranh gi6 tay 4

bai gio tay 1

Ranh gi6 tay 1 bai gio tay 1

bai gio tay 1 bai gio tay 1

KKLLD 7 KKL 4 Rénh gid tay 3 Rénh gid tay 3
Ria ACCND 1 Rénh gi6 tay 1

KKLLD 1 Ria ACTBD+Rénh gio tay 1 Ria ACTBD+Ranh gi6 tay 1

TT KKL + Béi gié dong 1 Ria ACTBD+Ranh gio tay 1 Ranh gi6 tay 1

KKL+ Déi gi6 dong, 1 Rénh gi6 tay 1 Ranh gi6 tay 1

dong nam+Ddi gio tay

KKL+ Ap thép phia 16 KKL 2 Ria ACTBD+Ranh gio tay 1 Ranh gi6 tay 1
tay bai gio tay 1 Ranh gi6 tay 1
KKLLD 2 Ria ACTBD+Ranh gio tay 2 Ranh gi6 tay 1

Ria ACTBD+Rénh gi6 tay 1

KKL+gi6 tay 4 Ria ACTBD+Ranh gio tay 2 Ria ACTBD+Ranh gio tay 1

Ranh gid tay 1

bai gio tay 1 bai gio tay 1

Rénh gio tay 1 bai gio tay 1

KKL + Ria ACCND 2 Raénh gio tay 1 bai gio tay 1

Ria ACTBD+Rénh gio tay 1 bai gio tay 1
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Tang dbi luu dusi Tang dbi luu giita
Muyc 1000hPa Muyc 850hPa Muyc 700hPa Muyc 500hPa
Hinh thé S0 Hinh thé Sé ngay Hinh thé S0 Hinh thé S0
ngay ngdy ngdy
KKL/KKLLD+ Ap thép 3 Ria ACTBD+Ranh gi6 tay 1 Ria ACTBD+Ranh gi6 tay 1
phia tay Ria ACCNDb 1 Ria ACTBD+Ranh gi6 tay 1
Ddi gi6 thy 1 Ddi gi6 thy 1
Ria CCND+Gid tay 2 Ria ACTBD+Rénh gi6 tay 2 Ria ACTBD+Rénh gi6 tay 1
Ranh gio tay 1
KKL+Ria CCND+Gi6 1 Ria ACTBD+Rinh gi6 tay 1 Dai gi6 tay 1
tay
HT KKL+Pdi gi6 1 KKL+Ria ACCND+Ria 1 Rénh gi6 tay 1 Dai gi6 thy 1
dong-dong nam 4p thép phia tay
KKLTC 1 KKLTC 1 Ria ACTBD+Rinh gi6 tdy 1 Ria ACTBD+Rinh gi6 tiy 1
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WEATHER FORMS IN THE WINTER HEAVY RAINFALL DAYS
ON THE WEST-NORTHERN REGION OF VIETNAM
Tran Dinh Linh!, Pham Minh Tien!, Chu Thi Thu Huong'
"Faculty of Meteorology and Hydrology,
Hanoi University of Natural Resources and Environment

Abstract: Study uses the ERA Interim reanalysis data to construct the current field maps on four
standard isometric pressure levels of 1000hPa, 850hPa, 700hPa and 500hPa for 134 heavy rainfall
days to identify the weather forms which cause the winter heavy rainfall in the West-Northern region.
The results show, at the lower levels of the troposphere (1000hPa, 850hPa), weather forms are
mainly unfavorable to cause heavy rain. Most of the time, cold air dominates the region at these lev-
els. In contrast, the formsn at the middle levels (700hPa, 500hPa) is very beneficial to cause rain.
On most days of heavy rain, on areas affected by the West Pacific high edge, the west wind trough
or the convergence between them. Regarding the role of rainfall, the forms at the middle levels play
decisive role in most of time, in which, the forms at the 700hPa level play more impotant role than
the 500hPa. However, in several cases when the situation at the middle levels is not favorable, the
situation at the lower levels is crucial.

Keywords: Weather shapes, Winter heavy rainfall, The West-Northern region of Vietnam.
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BAN TIN KHi TUQNG NONG NGHIEP VA NHAN PINH XU THE KHi
TUQNG THUY VAN TU THANG 8 PEN THANG 12 NAM 2019

DU BAO KHI TUQNG, THUY VAN, HAI
VAN (tir thang 8-12/2019)

2.1. Hién twong ENSO

Theo céc két qua dy bao mai nhét vé hién tuong
ENSO cho théy: Nhiét dd mat nudce bién khu vuc
NINO3.4 dang c6 xu huéng giam dan nhung con &
muc cao hon so voi TBNN. Hién tugng ENSO
duogc du bao s& duy tri trang thai EINino yéu tir nay
dén khoang thang 11 nim 2019 véi xac sut
khoang 50-55%, sau do, nhi¢t do mat nudc bién
khu vuc NINO3.4 c6 xu hudng giam thém va
ENSO c6 kha ning trd vé trang thai trung tinh
nhung nghiéng vé pha nong vao thang 12/2019 va
nhiing thang dau nam 2020.

2.2. Bio/ATND va cdc hi¢n twong thoi tiét
nguy hiém

Miia bdo nam 2019 trén khu vuc Bién Dong dén
muon hon so véi TBNN. Du bao sb lugng bao va
ATND hoat dong trén khu vuc Bién bong va anh
hudng truc tiép dén dt lién trong nam 2019 c6 kha
nang it hon so véi TBNN. Cuy thé: Tir nay dén cudi
nim c6 kha ning xuét hién khoang 9-11 con
ATND/bao hoat dong trén khu vuc Bién Pong;
trong d6 c6 khoang 3-4 con anh hudng truc tiép
dén dat lién. Giai doan nira cudi thang 7 c6 thé xuat
hién ATND/bio trén khu vuc phia Bic bién Pong
nhung khong anh hudng téi dat 1ién nudc ta; thang
8 co kha nang xudt hién mot s6 nhidu dong va hoan
luu xo0dy thudn nhiét d6i trén khu vuc Béc Bién
DPong va anh huong dén cac tinh mién Béc; tir
thang 9 dén thang 10, bio va ATND c6 kha ning
anh huong chil yéu dén khu vuc Trung Bo; thang
11 va thang 12 ATNB/bio dich chuyén xubng phia
Nam anh huéng dén cac tinh Trung Bé va Nam
Bo. S6 luong ATND/bao hoat dong trén Bién
Dong du bao thip hon so véi TBNN nhung can dé
phong kha ning xuét hién cia nhitng con bio manh
va ¢6 qui dao phrc tap.

Tiép tuc dé phong nguy co xuat hién cic hién
tuong thoi tiét nguy hiém nhu dong, sét, 16¢, mua
dé trén pham vi toan quc.

2.3. Nhiét ¢ va ning néng

Nhiét do trung binh tur thang 8-10/2019 trén
pham vi c4d nudc cd kha nidng cao hon so voi
TBNN cung thoi ky tur 0,5-1,0 d9; Riéng thang 11-
12/2019 khu vuc Bic B va Bic Trung B ¢ mirc
cao hon so voi TBNN cung thoi ky tur 1,0-1,5 do,
cac noi khac cao hon so véi TBNN cung thoi ky tir
0,5-1,0 6

Tu nay dén thang 8/2019 tai khu vuc Bic Bo
va Trung B0 con xay ra nang nong; trong d6 khu
vuc Trung Bo c6 kha ning xdy ra ning nong gay
gét.

2.4. Luong muwa

Khu vue Bic Bé:

Tong luong mua thang 8/2019 phd bién ¢ muc
cao hon so vdi TBNN cung thoi ky tor 10-30%;
thang 11-12/2019 & mirc x4p xi so v6i TBNN ciing
thoi ky; cac thang khac phd bién thiéu hut tir 10-
25%so0 voi TBNN cung thoi ky.

Khu vue Trung Bo:

Téng luong mua thang 8-9/2019 phd bién cao
hon TBNN cung thoi ky tor 10-30%; céc thang
khac phé bién thap hon TBNN cling thoi ky tir 10-
25%.

Khu vuc Tay Nguyén va Nam Bo:

Toéng lugng mua thang 8-9 cao hon TBNN
cung thoi ky tir 10-30%; tr thang 11 va thang
12/2019 thip hon TBNN cuing thoi ky tir 10-25%;
riéng thang 10 xap xi TBNN cung thoi ky.

2.5. Thuy vin

Bdc Bo:

Tir thang 8-10/2019, trén cac song sudi khu vue
Bic B9 s xuét hién nhiéu dot 1ii. Dinh 1{i 16n nhat
nam trén cac song khu vuc Bic BO phd bién ¢ mirc
BD1-BD2 va trén BD2; riéng cac song sudi nho
trén BD3. Muc nudc ha luu song Hong tai Ha Noi
va ha luu song Thai Binh dudi muc BD1. Lii quét,
sat 10 dat c6 nguy co cao xay ra tai khu vic ving
nui, dic biét khu vuc Viét Bic va Tay Bic.

Tir thang 8-12/2019, ngudn nude trén cac song
sudi khu vuc Tay Bic, Viét Bic va Pong Bic thiéu
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hut so voi TBNN tir 20-30%; khu vuc Dong bang
Béc B0, ha luu song Hong thiéu hut tir 30-50%.

Khu vuee Trung Bo, Tay Nguyén:

Tt nira cudi thang 7-8/2019, trén cac song tir
Thanh Héa d&én Ha Tinh va khu vic Tay Nguyén
c6 kha nang xuét hién 1-2 dot 1i; cac song ¢ Quang
Binh, Quang Tri xuit hién 1-2 dot dao dong.
Luong dong chay trén phan 16n cac song ¢ Trung
Bo va khu vic Tay Nguyén phd bién ¢ mirc thap
hon TBNN cung ky tir 10-45%; cac song & Nghé
An, Quang Nam, Binh Dinh dén Ninh Thuén thap
hon tir 65-90%.

Tinh trang kho han, thiéu nuéc va xam nhap
man vung ctra song s€ lan rong ra céc tinh ¢ Trung,
Nam Trung B¢ (ddc biét cac tinh tir Quang Nam
dén Pha Yén) va c6 kha ning kéo dai dén hét thang
8. Trén mot s6 song thudc Trung BO c6 kha ning
xudt hién muyc nude thip nhit trong chudi sb liéu
quan trac.

Tu thang 9-12/2019, 1a thoi ky chinh vu trén cac
song & khu vuc Trung B3, Tay Nguyén, dinh 1
nam 2019 trén cac song c6 kha nang nhu sau: Cac
song ¢ Thanh Héa, Nghé An ¢ miuc bao dong
BD1-BP2, xap xi dinh lii TBNN; cac song tir Ha
Tinh d&én Binh Thuan va khu vuc Tay Nguyén &
mirc BD2 — BD3, tuong dwong TBNN; trén mot s6
song sudi nho va thuong luu cac song van ¢ kha
nang xudt hién 1i 16n.

Khu viee Nam Bo:

Tir cudi thang 7-10/2019, tong lwong dong chay
trén cac tram thuong ngudn Mé Kong ¢ muc thip
hon so voi TBNN tir 20-30%.

Pinh Ii nim & dau ngudn séng Ciru Long &
mirc BD1-BD2, thip hon dinh liit TBNN tir 0,2-
0,4m. Thoi gian xuét hién dinh 1a kha niang vao
cudi thang 9 dau thang 10. Tuy it c6 kha ning xuat
hién 1 16n nhung tiém 4n nguy co cudng suat 1
1én nhanh hon binh thudng do tac dong tir viée diéu
tiét nude cua thuy dién ¢ thuong luu. Tur thang 11-
12/2019, muc nudc dau ngudn séng Ctru Long c6
xu thé giam dan va ¢ mirc thap hon TBNN.

2.6. Hdi vin

Nguy co xuét hién nudc dang do bdo chi yéu
tap trung tai ven bién Bic Bo va Bic Trung Bo
trong thang 8-11/2019. Trong cac thang mua he,
song 16n chu yéu xuét hién trén khu vue anh hudng
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cua bdo/ATND, khu vyc gilta va Nam Bién Bién
bong do hoat dong cua gido mua Tay Nam.Trong
cac thang 10-12, cac dot khong khi lanh manh, kéo
dai c6 kha nang gay song 16n 2-3m cho dai ven
bién tir Bac Bo toi Dong Nam Bo, khu vuc ngoai
khoi d6 cao song c6 thé 1én ti 4m. Ven bién Trung
B0 s& xuét hién cac dot triéu cudng cao vao cac
ngay 11-14 thang 10, 9-13 thang 11 va 13-16 thang
12. Tai ven bién Nam B0, nhiéu dot triéu cuong
cao véi myc nudc tai tram Viing Téau vuot 4,0m
xuat hién vao cac ngay cudi thang 10 va dau thang
11, cac ngay giira va cudi ctia thang 11 va 12 nim
2019.
KHI TUQONG NONG NGHEP

Thang VIII/2019 diéu kién khi tuong nong
nghiép ¢ hau hét cac ving trong ca nudc tuong ddi
thuan loi cho san xuit néng nghiép. Hau hét cac
yéu t6 khi tuong nong nghiép & muc x4p xi hodc
cao hon TBNN mot it, lugng mua lon, sb ngay
mua nhiéu, phan b6 déu trong thang, két hop véi
nén nhiét va sé gio nang kha, gié tdy kho nong
giam hén so vdi cac thang trudc tao diéu kién cho
cdy trong sinh truong va phat trién thuan loi. Trong
théang céc dia phuong Mién Bic tiép tuc hoan thanh
ké hoach gieo trong lta mua, tp trung lam co, bén
phan, tudi dudng cho lua, phong trir sau bénh bao
v€ lua va cac cay rau, mau vu hé thu - thu dong
ddng thoi tranh thu gieo ciy cac loai cdy rau mau
dang con thoi vy, cac tinh trung du va mién nui,

Bic Trung Bo, dong bang Bic Bo tip trung
khic phuc hau qua cua cac trdn mua lon do bao sb
3 va 4 gay ra. Pac diém ndi bét trong thang VIII la
tinh hinh thoi tiét dién bién phirc tap, mua 1i 16n
trén dién rong o Bic bo, Trung Bo va Nam B9, t6
16¢ xay ra & nhiéu noi, bdo s6 4 va hoan luu bio
anh huong truc tiép khu vic ven bién cac tinh Thai
Binh dén Nghé An, 1i quét xay ra & mot sb tinh
mién ndi phia Bic, Bic Trung bo... da tac dong dén
san xuét va doi séng ciia ngudi dan. Ngoai ra, gio
tdy kho néng phat trién manh ¢ khu vuc Trung
Trung By, Nam Trung B$ dang trong giai doan
mua kho nén xay ra tinh hinh thiéu nuée cho san
xudt nong nghiép. Anh hudng cua bio s 3 xay ra
& khu vuc phia Bic trong d6 Thanh Hoa la dia
phuong chiu thiét hai nhiéu nhat hon 1,2 nghin ha
lta va hoa mau bi hu hong; 1,7 nghin con gia suc
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bi chét; 94 ngdi nha bi sap do, cudn trdi; 2,1 nghin
ngoi nha bi ngap va hu hong, thiét hai vé tai san
wdc tinh 864 ty dong. Tai Hai Duong, mua 16n lam
3.276 ha laa, 193 ha cdy trong khac bi ngp tng.

Con bio s6 4 xay ra vao cudi thang VIII anh
huong dén khu vyc tir Nghé An — Quéang Binh,
trong d6 trén dia ban Nghé An c6 nhiéu dia phuong
bi thiét hai: Anh Son, Quynh Luu, Tuong Duong,
Ky Son, Qué Phong, Quy Chau

1. D6i véi cay lna

- Lta mua: Tinh dén cudi thang, ca nudc da
gieo cy duoc 1.286 nghin ha lia Mua, bang 97,6%
cung ky nam trudc, trong do cac dia phuong phia
Bic gieo cdy 1.080 nghin ha, bang 97,8%, cac dia
phuong phia Nam gieo cdy 205,9 nghin ha, bing
96,5%. Tién do gieo cy ltia Mua 2019 tai cac dia
phuong cham hon cung ky do anh huong cuia thoi
tiét kho han, dic biét tai cac tinh Duyén hai Nam
Trung B va Tay Nguyén.

- Lua hé thu: Tinh dén cudi thang, ca nude gico
ciy duoc 2.011,4 nghin ha laa Hé thu, bang 97,7%
cung ky nam trude, trong d6 cac dia phuong phia
Bic dat 171 nghin ha, b?mg 100,6%; cac dia
phuong phia Nam dat 1.829 nghin ha, bang 97,4%.
Hién nay cac dia phuong phia Nam, thu hoach Iua
He thu dat 1081,1 nghin ha, béng 112,4%, trong
d6 ving Dong bing song Ciru Long dat 987,5
nghin ha, bang 111,8%. Tién d6 thu hoach laa He
thu nhanh hon so thoi diém cing ky nam trude, do
nong déan thuc hién theo lich xubng giéng tap trung
va sém hon khoang 10 dén 20 ngay so véi thoi
diém xudng gidng vu He thu nam trude. Tong hop
sb liéu bao cdo ude tinh tir cac dia phuong, san
luong lha

Heé thu 2019 ca nudc giam do ca di¢n tich va
ning suit déu giam. Dién tich gieo trong lua He
thu uoc dat 2.011,4 nghin ha, giam 49,1 nghin ha,
do céac dia phuong tiép tuc chuyén doi co céu cay
trong va chuyén doi mua vu; ning sut udc dat
54,4 ta/ha, giam 0,3 ta/ha; san luong wéc dat 10,95
triéu tan, giam 328,3 nghin tan so vé6i chinh thuc vu
Hé thu nam 2018.

- Lta Thu dong: Tinh dén cudi thang, laa Thu
dong da xudng gidng dugc 403,5 nghin ha, bing
97,6% % so cung ky. Tién d¢ xudng giéng laa Thu
dong cham hon cung ky do anh hudng cia mua
dau vu. Hién nay, lua Thu dong dang ¢ giai doan
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ma, dé nhanh dén lam dong, cay lua sinh trudng va
phat trién kha tt, cac dbi tugng gy hai & murc nhe
dén trung binh.

2. Pbi voi cac loai rau mau

Tinh dén cudi thang, cac dia phuong trén ca
nudce di gieo trong duge 926,1 nghin ha ngd, bang
98,3% cung ky nam trudc; 102.4 nghin ha khoai
lang, béng 99,1%; 169,3 nghin ha lac, béng 95,6%;
46,1 nghin ha dau tuong, bang 99,7%; 889,6 nghin
ha rau, ddu cac loai, bﬁng 100,4%. O Mdc Chau,
Ba Vi, Phit Ho ché trong giai doan nay choi, 14 that
1 trang théi sinh truong tir trung binh dén kha. O
Béc Trung Bo lac trong giai doan hinh thanh ci,
dau tuong ra qua, trang thai sinh trudng trung binh.
O Tay Nguyén va Xuan Loc ca phé trong giai doan
hinh thanh qua, trang thai sinh trudng tir trung binh
dén kha

3. Tinh hinh sau bénh

Theo Cuc Bao vé thuc vat tinh hinh sinh vat gay
hai ciy lta trong thang 8 dién ra nhu sau:

- Ray hai laa: Dién tich nhiém 11.311 ha. Phan
b chit yéu tai cc tinh phia Nam.

- Bénh dao 6n

+ Bénh dao 6n hai 14: Dién tich nhiém 7.643 ha.
Phén b chu yéu tai cac tinh dong bang séng Ciru
Long va céc tinh Duyén Hai nam Trung bg.

+ Bénh dao 6n cd bong: Dién tich nhiém 10.113
ha. Tap trung céc tinh phia Nam.

- Bénh kho van: Dién tich nhiém 42.446 ha.
Phén bé chu yéu tai cac tinh Bic Trung b va phia
Nam.

- Bénh den 1ép hat: Dién tich nhiém 33.779 ha.
Phan b6 chi yéu tai cac tinh phia Nam.

- Bénh bac 1a: Dién tich nhiém 14.804 ha. Phan
b tap trung tai cac tinh phia Nam.

- Sau cubn 14 nho: Dién tich 19.258 ha. Téap
trung tai cac tinh Bic Trung bo va Nam bd.

- Chudt: Dién tich hai 11.637 ha, mat tring 2,5
ha.

- Bénh vang lui: Dién tich nhiém 15 ha.

- Bénh lun soc den: Bénh xuét hién rai rac tai
Thai Binh, Hoa Binh, Nam

Pinh.

- Bénh lta co: xuit hién cuc bd, dién tich nhiém
15 ha (Ninh Binh).
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