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NGHIEN CUU UNG DUNG GIS PANH GIA DIEN BIEN
BOI XOI VUNG CUA SONG PA NONG TINH PHU YEN
TU DU LIEU PO PAC PIA HINH (THOI KY 2001-2016)

Phung Pirc Chinh', Tran Ngoc Anh?, Trin Ngoc Vinh?,
Ping Thi Lan Phwong!, Nguyén Tién Giang?

Tém tit: Bai bdo trinh bay két qua vmg dung GIS dé danh gid dién bién boi x6i & ving cira séng
Da Nong (cua song Ban Thach) tinh Phu Yeén tw dir liéu do dac dia hinh, thu thdp trong thoi ky
2001-2016, xdy dung cdc 16p dé cao dia hinh (DEM) ¢ cdc thoi ky khdc nhau - twong iing véi moi
ban do thu thap dwoc va tinh toan do cao cua cung mot vi tri (cung toa do) dé xac dinh su bién dong
dia hinh ddy cho cdc thoi ky. Trén co sé dé tién hanh so sanh dia hinh déy gitka cdc thoi ky, lam co
s¢ danh gid dién bién boi x6i ving cira séng Pa Nong. Két qud cho thay dia hinh cira Pa Néng
twong doi on dinh trong giai doan 2001-2013, tuy nhién dén giai doan 2013-2016, cdn cdn bin cat
am ro rét voi téng khoi lwong bun cat mat di hon 1 triéu mét khéi. Pdc biét khu vuc hong cua song

voi dia hinh bi x0i sdu va co thay doi lon so voi giai doan trudc do.

Tir khéa: Cira séng, Pa Nong, boi, x6i, GIS.

Ban Bién tap nhan bai: 12/7/2018 Ngay phan bién xong: 20/9/2018 Ngay dang bai: 25/10/2018

1. Mé dau

Tinh trang boi, x61 & khu vuc cac cira song
thudc ven bién mién Trung c6 dién bién rat phtic
tap, gdy thiét hai vé kinh té - xa hoi. Hang nam,
Nha nude phai dau tu mot luong kinh phi 16n dé
nao vét, xay dung cac ke, dé chin song... dé
khic phuc.

Pa Nong 1a cira ciia song Ban Thach, nam
trén dia phan huyén BPong Hoa, tinh Phu Yén, la
noi ra vao, neo dau cac tau thuyén danh bat ca
cua cac xa Hoa Hi¢p Bic, Hoa Hi¢p Nam va Hoa
Hiép Trung. Trong nhitng nim gan déy, hién
tugng bdi x6i khu vire cira song xdy ra voi chiéu
hudng gia ting ca vé quy mé 1an cuong do. Nam
2013, UBND tinh Phu Yén d3 tién hanh nao vét,
khoi thong ctra song Pa Nong, tuy nhién cho téi
nay tinh trang bdi x6i ving ctra séng van dién ra
kha manh mé, gay can tr¢ giao thong thuy, thoat
1it va céc hoat dong kinh té khac [5].

Vién Khoa hoc Khi twong Thuy van va Bién
doi khi hau

’Trueong Dai hoc Khoa hoc Tu nhién - Pai hoc
Quobc gia Ha Nji

Email: ducchinh.imh@gmail.com

Dé danh gia muc do bdi x6i & ving cira song
Da Néng, da tmg dung cong cu GIS dé xay dung
ban d6 s dia hinh d6 cao DEM tir céc dit lidu
dia hinh thu dugc thong qua cac du an, dé tai va
cac dot do dac thyc té, tir d6 tinh toan sy thay
d6i bun cat dja hinh déy giita cac thoi ky, 1am co
so cho viéc danh gia dién bién boi x6i.

2. Co s¢ dix liéu va tai li€u sir dung

Dit liéu dia hinh dugc dung dé danh gia dién
bién ving cira song Pa Nong gom: Ban do dia
hinh vung ctra song Ba Nong, ti 1€ 1/500 duogc do
dac trong thang 9 nam 2001 [1]; Ban dd dia hinh
vung ctra song Ba Nong, ti 1€ 1/500 dugc do dac
trong thang 6 nam 2004 [1]; Ban d6 dia hinh
vung ctra song Pa Nong, ti 1¢ 1/2.000 dugc do
dac trong thang 9 nam 2009 [2]; Ban dd dia hinh
vung cua song Pa Nong, ti 1€ 1/2.000 duoc do
dac trong thang 4 nam 2013 [2]. Ban dd dia hinh
vung ctra song Ba Nong, ti I¢ 1/5.000 dugc do
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dac trong thang 3 nam 2016 [3]; Ban do dia hinh
vung cua song Ba Nong, ti 1€ 1/10.000 duoc do
dac trong thang 9 nam 2016 [3].

Ngoai ra, nhom nghién ctru con st dung anh
vién thdém ndm 2016 1am nén va lam co s& dé
tinh toan muc do thay doi ¢ cira séng Pa Nong
trong cac thoi ky.

3. Phwong phap danh gia bién dong dia
hinh day

Dua trén cac dit liéu, tai liéu ban d6 & trén,
tién hanh xay dyng ban d6 s6 46 cao (DEM) cho
khu viuc ctra séng va ven bién Da Nong tuong
tmg véi mdi dot do dac. PO cao ¢ bét ky vi tri
nao dugc dac trung boi cao d z trong h¢ do
x,y,z. Cao dd z dugc xac dinh tir cac duwong mat
dang sau duoc do bang phuong phap ludi chiéu
tam giac khong déu (TIN- Traingulated Irregular
Network). Ciu trac dir liéu cua TIN gom: gié tri
(toa d6 x,y,z) va 3 doan thang ndi cac diém nay
tao thanh mdt tam giac, nhiing tam giac don
ghép lai tao thanh lugi tam giac khong déu. Hop
phan cta 16p ban @6 TIN gdom: canh tam giac,
diém két ndi cac canh, da giac ngoai dia hinh....
Dé dat dugc do chinh xac, trong nghién cru ndy
da xay dung ban dd sé do cao véi kich thude 6
ludi la 2x2 m/1 6 pixel, twong ung voi ti I¢ trong
ban dd déng sau 1a 1/2000. Két qua xay dung ban
dd sb d6 cao khu vuc cira song Pa Nong duoc
trinh bay trong hinh 1.

Hinh 1

Hinh 1. Ban do s6 dé cao dia hinh (DEM)
khu vue cira Da Nong
Su thay ddi dia hinh dugc thuc hién trong

TAP CHI KHI TUQNG THUY VAN

GIS voi k¥ thuat chong ghép ban d6 ¢ cung hé
toa do va co cung do phan giai. K¥ thuat nay da
duoce sir dung thanh cong trong nhiéu nghién ctiru
trudc day trong viéce xac dinh sy thay ddi cua dia
hinh, d6 che phii hay st dung dat, ...[6]. Giira cac
thé hé ban dd dja hinh s& thuc hién chong ghép
ban d6 dé tinh toan sy chénh léch vé dia hinh
trén co so timg 6 pixel. Két qua chong ghép sé&
cung cép 1 16p ban do thir 3 ¢6 ti 18 tuong tu, cac
gi4 tri 4m trong timg 6 pixel thé hién sy ha thap
cua dia hinh va nguogc lai v&i nhiing 6 c6 gia tri
duong trong timg 6 pixel thé hién sy nang cao
cua dia hinh, tir ¢6 x4c dinh dugc muc d¢ bién
dong dia hinh day 1am co s danh gia dién bién
dia hinh day vung cura song Ba Nong.

4. Két qua

Trén co s¢ dir liu dia hinh thu thap dugc va
dya vao dic diém hinh thai, da chia khu vuc cta
song PBa Nong thanh 3 viung khac nhau (hinh 2).
Két qua tinh toan bién dong ving cira song & cac
thoi ky nhu sau:

Hinh 2. Cac vung tinh todan boi x0i o cira

song Da Nong

Thoi ky 2001-2004, 1a thoi ky khoi thong cua
song Pa Nong dé xay dung ké chin cat, giam
song & phia bo biac. Két qua cho thay, dia hinh
phia ving bién, cua cira song Da Nong dugc bdi
tu, lugng bun cat bdi tu khoang 176.500 m3/km?
(trung binh 62.367 m*/km?/nam), con khu vuc
trong ctra bi x6i khoang 87.487 m?*/km?, trung
binh 30.914 m*/km?¥niam. Két qua tinh toan bdi
x61 cho cac vung dugc trinh bay trong hinh 3,
bang 1.
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Hinh 3. Bién dong dia hinh déy khu viee civa séng Pa Nong giai doan tir thang 9/2001 dén
thang 6/2004

Bdng 1. Lirong bin cat béi, x6i ¢ khu viee civa séng Pa Nong giai doan tir thang 9/2001 dén

thang 6/2004
on . x. .. Lugng bdi xéi
\ Dién tich Khoi lwgng  Lwong boi xoi s <
Vung (km?) thay déi (m?) (m?/ km?) trung binh nam
y (m*/ km¥/niim)
Vung 1 0,9 -78.738 -87.487 -30.914
Vung 2 1 +122.027 +122.027 43.119
Vung 3 0,9 +49.026 +54.473 19.248
Ghi chi: - X6i; + Boi O khu vuc trong va ngoai cira, lugng bun cat bi

Thoi ky 2004 - 2009, ving cira song c6 xuthé  mat di khoang 158.844 m’/km?, trung binh

bi x6i. Két qua tinh cho thdy, trong thoi ky ndy  29.970 m*/km?nam. Két qua tinh toan bdi xo6i
ca khu vuc trong va ngoai cua, lugng bun cat & cho cac vung trong thoi ky nay dugc trinh bay
tat ca cac ving bi suy giam, 16n nhit ¢ ving 3.  trong hinh 4, bang 2.

Hinh 4. Bién dong dia hinh déy khu viee cira séng Pa Nong giai doan tir thang 6/2004 dén
thang 9/2009

TAP CHi KHI TUQNG THUY VAN
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Bdng 2. Liegng bun cat boi x6i & khu viee cira séng Pa Nong giai doan tir thang 6/2004 dén

thang 9/2009
Diéntich  Khéilwong Luongbdixei LV9nE boi xéi trung
. : lurg 0 . = 3 2

Ving (km?) thay déi (m’) (m?/ km?) binh nallrll ;l(;ln)/ km*/1)
Ving 1 1,3 -37.082 -28.525 -5.382
Ving 2 1,5 -13.805 -9.203 -1.736
Ving 3 1,2 -145.339 -121.116 -22.852

Thoi ky 2009 - 2013, tai ving clra song xayra 416,211 m?, trung binh khoang 42.777

hién tuong bdi tu & ca khu vuc trong va ngoai
ctra voi tong khdi luong thay d6i khoang

m?/km?/nam, tip trung ¢ phia trong ctra song
(vung 1) (hinh 5, bang 3).

Hinh 5. Bién dong dia hinh ddy khu viee civa séng Pa Nong giai doan tir thang 9/2009 dén
thang 4/2013

Bdng 3. Lwong bin cdt boi x6i & khu viee civa séng Pa Nong giai doan tir thang 9/2009 dén

thang 4/2013
) Di¢gntich  Khéilwong thay Luwongbdixsi  WengDboixoi
Vung (km?) déi (m) (m’/km?) trung binh nam
(m*/ km?*/niim)
Vung 1 6,4 +264.787 +41.373 11.182
Viung 2 1,2 +73.441 +61.201 16.541
Vung 3 1,4 +77.983 +55.702 15.055

Thoi ky 2013-2016, 1a thoi ky UBND tinh
Phti Yén tién hanh nao vét khoi thong 1ong dan.
Két qua tinh toan cho thdy, tong khoi lugng bun
cat mat di trong giai doan 2013-2016 khoang 1,7

TAP CHI KHI TUQNG THUY VAN

triéu m? trung binh khoang 293.874 m*/km*/nam
(theo bao cao du an da nao vét Xép xi 1,2 triéu
m?’[4]) (hinh 6, bang 4).

S thang 10 - 2018
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Hinh 6. Bién dong dia hinh déy khu viee cira séng Pa Nong giai doan tir thang 4/2013 dén
thang 3/2016

Bang 4. Lwong bim cdt boi x6i & khu vue cira song Pa Nong giai doan tir thang 4/2013 dén
thang 3/2016

Ving  Diéntich Khéilwgng thay  Lugngbdi  -w¢Ng boi x6i

(km?) déi (m?) x6i (m/km?) :;‘;7§£2‘;;‘:;‘$
Ving 1 6.4 2675.179 2105.497 -35.166
Ving 2 12 -394.175 -328.479 -109.493
Ving 3 1.4 -626.592 _447.566 -149.189

Tir thang 3 ndm 2016 dén thang 9 nam 2016,  trung binh 269.939 m¥/km?¥nim, tring v&i thoi
khu vyuc cira Ba Nong tiép tuc bi x6i ¢, wdc tinh  diém thue hién du an Nao vét khoi thong ha luu
luong bun cat mét di khoang 428.992 m*/km?,  va cira bién song Ban Thach [4] (hinh 7, bang 5).

Hinh 7. Bién dgng dia hinh déy khu viee cira séng Pa Nong giai doan tir thang 3/2016 dén
thang 9/2016

TAP CHi KHI TUQNG THUY VAN
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Bdng 5. Liegng bin cat béi, x6i & khu viee cira séng Pa Nong giai doan tir thang 3/2016 dén

thang 9/2016
Ao £ . Lwgng bdi x6i trung
Vi Dién tich Khoi lwrgng thay Lwong boi binh nim (m® km?/
g (km?) aéi (m?) x6i (m¥/ km?) niim)
Vung 1 6,2 -296.502 -47.823 -82.453
Vung 2 1,2 -75.177 -62.648 -108.014
Vung 3 1,2 -57.313 -46.094 -79.472

5. Thao ludn va két luan

Trong thoi ky 2001-2004, phia trong ctra
song c6 hién tugng x06i 10, ngoai ctra song cod
hién tugng bdi tu. Nguyén nhan x06i 16 ¢ phia
trong cira song co thé do hoat dong nao vét khai
thong ludng, xay dung ké ¢ phia bo Bic cira Pa
Noéng. Tuy nhién vé co ban trong thoi ky 2001-
2004 va vé trude xu thé bdi & viing cira song van
1a xu thé chu yéu.

Trong thoi ky tiép theo tir 2004-2009, hau
nhu toan by khu vuc ctra song bi x0i, nhiéu nhat
1a khu vuc ven bién ¢ phia Nam cta séng Da
Noéng. Trong thoi ky nay & bd Béc cira song Da
Noéng c¢6 ké mé han giam séng, chin cat. Ké mo
han chan bun cat van chuyén theo huéng Bic -
Nam gy x6i phan cira song va phia Nam khu
vue trude bai dé gde. Do vay ké Pa Nong da
thuc hién dugc chirc nang giam song chin cat
doc bd huéng Bic - Nam 1a nguyén nhan chinh
gdy bdi ctra song Da Nong.

Trong thoi ky tir 2009-2013, hau nhu ving
ctra song ven bién khong chiu tac dong cua con
ngudi, qua trinh boi 14p xay ra & ca phia trong va
ngoai ctra song, luong bodi lap 16n nhat & phia
Bic cira song Pa Nong. Nguyén nhan c6 thé do
ké mo6 han phia Bic cira chua du dai dé chin
dong bun cat huéng Béc - Nam nén trong giai

doan nay, bun cat vuot ké giy bodi & ca ba ving
véi te ¢ nhu nhau.

Trong thoi ky 2013-2016, nhan thiy tinh
trang bdi 1ap c6 xu hudng quay tré lai & giai doan
2009-2013 nén dia phuong cho nao vét véi khbi
lwong khoang 1,2 triéu m3, didu nay din toi hién
tuong x0i lai xay ra ¢ ca 3 vung.

Tu cac phan tich trén c6 mdt s6 két luan sau:

Xu thé bdi ving cira song Da Nong tai vi tri
hién nay tir qua khir dén trude khi xay ké 1a xu
thé chu yéu;

K¢ DBa Nong da phat huy tac dung lam gidam
song, ngin dong bun cat tir Bic — Nam trong giai
doan 2004-2009. Tuy nhién do quy md cong
trinh ¢6 thé chua du 1én nén c6 hién tuong boi
14p cira tro lai trong giai doan 2009-2013;

Vi ¢6 hién tuong boi lap nén cira séng dugc
nao vét lam mé rong ctra va tang do sau long
dan, dén thoi diém hién tai d3 lam song xam
nhap siu gay x6i 2 bd Bic va Nam trong cira
(dic biét phia Don Bién Phong);

Vi¢c dinh hudng cai tao mot clra song on
dinh ca & ngoai va trong ctra cAn nhitng nghién
cuu sau hon, st dung cac phuong phéap khéc
nhu: phan tich 6n dinh va mé hinh thity dong luc
hoc. Cac két qua nghién ctru nay dang dugc hoan
thién va s& dugc trinh bay & cac bai bao tiép theo.

Loi cam on: Tac gia xin guti loi cam on dén su hé tro ciia Pé tai ccfp Nha nuoc “Nghién ciru co
s6 khoa hoc dé xdc dinh co ché boi lap, sat 16 va dé xudt cac gidi phdp on dinh cdc cira séng Pa
Dién va Pa Néng tinh Phii Yén phuc vu phdt trién bén vieng co s¢ ha tang va kinh té xd héi”, M s6
PTDL.CN.15/15 va Pé tai cd'p B¢ “Nghién curu co 5o khoa hoc va thuc tién dé canh bdo va de xudt
gidi phdp kiém sodt ngdp lut & heu viee séng Ban Thach” Ma sé TNMT.2018.05.36. Téc gid xin cam

on cdc phan bién vé nhitng gép y dé bai bdao hoan thién hon.
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STUDY ON THE APPLICATION OF GIS TO ASSESSMENT OF DEP-
OSITION AND EROSION OF DA NONG ESTUARY BASED ON MEAS-
URED TOPOGRAPHICAL DATA IN PHU YEN PROVINCE

Phung Duc Chinh!, Tran Ngoc Anh?, Tran Ngoc Vinh?,
Dang Thi Lan Phuong', Nguyen Tien Giang’
Vietnam Intitute of Meteorology, Hydrology and Climate change
2VNU University of Science

Abstract: This paper presents the results of GIS application to evaluate the depostion and ero-
sion of the Da Nong Estuary (the estuary Ban Thach River) based on topographical data measured
during the period 2001-2016. Using GIS tools to generate digital terrain elevation (DEM) maps for
different periods, each map was collected and analyzed at the same location with different altitude
to determine the change in estuary topography in the period 2001-2016. The result shows that es-
tuary morphology of Da Nong was slightly change in the period 2001-2013, however, there was loss
of about more than 1 million cubic meters in the period 2013-2016. In particular, the river mouth
throat area has changed greatly during that period.

Keywords: Da Nong, estuary, sedimentation, erosion, GIS tools.
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TAC PONG CUA BIEN POI KHi HAU PEN SU'PHAN BO
BUN CAT TREN LUU VUC SONG PONG NAI

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

Tém tit: Dudi tic dong ciia BPKH, ché d¢ dong chay trén heu viec séng Pong Nai ciing thay
doi theo, dan dén sw phdn b6 bim cat trén luu viee ciing thay doi. Nghién cieu sé vmg dung mé hinh
SWAT (Soils and Assessment tools)dé mé phong sw phdn bé bun cat trén lwu viee séng Pong Nai cho
cdc thoi ky I (1980 - 2000), 11 (2046 - 2064), III (2080 - 2100) véi thoi ky I la thoi ky co s¢ dé xem
xét dnh hwong ciia BDKH trong twong lai. Két qud nghién civu cho thdy rang: duwéi tic dong cia
BDKH doi véi thoi ky 11, tong lwong bim cat trung binh nhiéu nam trén toan bg luu vue khodng
56,406.10° m?, ting khéong ddang ké so véi thoi ky I; & thoi ky Il tong liwong biin cdt trung binh nhiéu
nam trén toan luu viuc khodang 79,673.10° m® tang hon 25% so vdi thoi ky I, trong do mua li tang

nhiéu hon so voi mua kiét.

Tir khoa: Bién doi khi hdu (BDKH), Luu viec séng Pong Nai, Biin cat, M6 hinh SWAT.

Ban Bién tép nhan bai: 12/07/2018 Ngay phan bién xong: 20/09/2018 Ngay dang bai: 25/10/2018

1. Giéi thi¢u

Bién d6i khi hau toan cau chu yéu do hai
nguyén nhan cha yéu: (1) do ty nhién, (2) do con
nguoi. Trong hai nguyén nhan trén thi nguyén
nhan do hoat dong cua con nguoi dong vai tro
chu yéu trong viéc gay ra tinh trang khi hdu nong
1én toan ciu va gay ra BPKH. Theo thong ké,
nhing hoat dong ciia con ngudi tir ndm 1975 dén
nay da lam gia tang khi Dioxit cacbon (CO2) 1én
28%, Oxit Nito (N20) ting 8% [1]. Trong 100
nam qua (1906 - 2005), nhiét d0 trung binh toan
cau da tang khoang 0,74°C, tde do tang ctia nhiét
d6 trong 50 nam gan day gan gap doi so v4i 50
nam trude do [2].

Luu vyc song Dong Nai (LVSPN) 1a luu vuc
c6 y nghia quan trong dbi voi su phat trién kinh
té ving Pong Nam B va ven bién. Duéi tac
dong ciia BDKH, ché do thuy van dong chay trén
luu vuce song Dong Nai ciing thay doi theo [3, 4,
5] dan dén sy phan bd bun cat trén luu vyc cling
thay d6i. Sy thay doi chi yéu do su bién doi vé
luong va phan phdi mua gy ra cac tic dong co
hoc va lam pha v& su lién két gitra cac hat

"Truong Dai hoc Tai nguyén va Moi truong TP
H6 Chi Minh
Email: dtvu@hcmunre.edu.vn
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dat. Cudi cung, dong chay mit dugc hinh thanh
s& dem theo cac hat bun cat va 1am phan phdi lai
lugng bun cat tai cac luu vuc.

Muc tiéu cua nghién ctru nay la danh gia anh
huong ciia BDKH dén sy phan bd bun cat trén
cac luu vuc trén dong chinh song Pong Nai, st
dung dir li¢u khi tuong dugc léy tir cdc mo hinh
khi hau toan cau GFDL-CM2.1 {mg vdi kich ban
phat thai trung binh A1B.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu vé khu vwe nghién ciru

Luu vuc song Pong Nai ¢6 dién tich 40.700
km? (tinh dén ctra Soai Rap) di qua 9 tinh/thanh
phd gom: Lam Pdng, Pic Nong, Binh Phudc,
Binh Duong, Dﬁ”)ng Nai, Binh Thuén, Tay Ninh,
Tp. HCM, Long An.Tong luong dong chay trén
lru vue séng Dong Nai 41,5 ty m>.

LVSDN c6 thé chia 1am 3 dang dia hinh: (i)
Pia hinh ving nti: phan bd chii yéu ¢ ving phia
Bic c6 cao do mat dat tir vai traim mét dén trén
1.000 m so véi muc nude bién; (i) Dia hinh
ving trung du: phan bd cha yéu ¢ trung va ha
luu song Bé, ha luu song La Nga va trung luu
song Sai Gon (Binh Duong, Tay Ninh, Pong
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Nai), c6 dién tich chiém trén 30%; (iii) Pia hinh

viung dong bang: nam & phia Nam khu vuc

nghién ctru tiép giap v6i dong bang song Ciru

Long (PBSCL) va bién Péng, ¢6 dién tich chiém
Ban d6 dia hinh

Iuu vire séng Dong Nai
va viing phu ¢én ven bién

BAI BAO KHOA HQC

gén 40% téng dién tich toan vung, cao do dia
hinh tir vai chuc mét xudng dén dudi 1 m. Pia
hinh luu vuc song Dong Nai thé hién hinh 1.

Hinh 1. Bia hinh lieu viee séng Pong Nai

Nam trong ving nhiét d6i gié mua va co dac
diém dia hinh bién d6i 16n nén tham thuc vat,
rimg & LVSDN kha da dang. Thuong ngudn luu
vuc la viung nui cao trén 1.500 m so voi muc
nuée bién, thude cao nguyén Liangbian c6 nhiéu
dac trung cta rung & 6n doi, tham thyuc vat rung
thua chu yéu 1a rimg thong. Tir cao trinh 1.500 m
tré xudng c6 tham thyc vat, rimg mang diy du
dac trung cua rung nhiét déi, tham thyc vat ring
day voi nhiéu loai cdy va day leo phong phu va
cling 1 noi cu tra cia nhiéu loai dong vat.

2.2 Phwong phap nghién cuu

Trong nghién clru nay, mo6 hinh SWAT dugc
sir dung dé mé phong qua trinh dong chay va qua
trinh bun cat. Pay 1a mé hinh c6 d¢ tin cay cao
va dugc str dung rong rai ¢ Viét Nam [6, 7, 8].
Dir li¢u khi tugng ctia mo hinh toan cau GFDL-
CM 2.1 dugc chon do c6 sy phu hop vé phan
phdi dong chay trong nam [9].

2.2.1. M6 hinh SWAT

SWAT dugc phat trién dé dy bao nhing tac
dong cua hoat dong su dung dét 1én nudce, bun
cat va san lugng hoa hoc ndong nghiép trén mat
luu vuc 16n v6i su thay doi ciia thd nhudng, tham
phu va cac diéu kién quan 1y [10] . M6 hinh
SWAT chia luu vuc thanh cac luu vuce con, moi

luu vuc con dugce chia thanh cac nhém tuong tu
nhau vé thé nhudng va tham phu goi 1a cac don
vi thuy van (HRUs).

Co so tinh toan trong mo hinh SWAT d6i véi
qué trinh dong chay dya vao phuong trinh can
bang nudc:

S\Vl = SWO + Z(Rday,i - qurf,i - Eact,i - erep,i - ng,i) (1)
i=1

Trong d6 SW. 1a lugng nudc cudi thoi doan
sau t ngdy (mm); SWo la luong nudc dau thoi
doan (mm); Ruaay.i 1a lwvgng mua & ngay thir i
(mm); Qsurtila 16p nudc mat ¢ ngay tha i (mm);
Eueii 13 lwong bde hoi & ngdy thir i (mm); Wieep;
1a lugng nudc thdm vao ting ngadm ngay thi i
(mm); Qew, 1 lwong dong chay hdi quy ¢ ngay
thtr i (mm); t 1a thoi gian (ngay)

Trong mo6 hinh SWAT, qué trinh mua-dong
chay dugc mo phong str dung s6 liéu mua ngay
theo phuong phap dudng cong sd phat trién boi
SCS (Soil Conservation Service) va phuong
phap thim thau Green & Ampt (1991). Dong
chay c6 thé duoc dién toan trén mang ludi song
kénh bang cac bién trit hodc theo phwong phap
Muskingum[11] .

Dbi v6i qua trinh x6i mon bun cat trén luu
vuc song, mo hinh SWAT su dung cong thuc

TAP CHi KHI TUQNG THUY VAN
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LSygz = [

ctia William (1995) [12] duoc viét nhu sau:
0,56
sed =11,8x ( Qe X Gpeakc areaHRU) x Ky Cusie

xPuo X LSy g X CFRG

USLE USLE

Trong d6 Qsurla lugng dong chay mat
(mm/ha); qpeak 12 luu lugng dong chay dinh
(m3/s); areanru: dién tich (ha); Kuste 13 hé sé x6i
mon tuy thudc vao dac tinh vat 1y cua tung loai
dat; Cusce 1a hé s6 thé hién luong dat mat di co
lién quan dén tap quan canh tac cy trong; Puste
1a hé sé diéu chinh co gia tri tir 0 - 1; Lsusce 14 hé
s6 dia hinh do anh huéng cua do dbc va do dai
luu vuc dugc xac dinh theo cong thirc sau:

Lhill
2,1

Trong d6 Luinla chiéu dai doc (m); omin 1a goc
do ddc; CFRG la hé sb roi rac cua cat hat tho
dugc tinh bang cong thirc:

CFRG = exp(—0,053x rock) (4)

Trong d6 rock 1a ty 1& phan trim cua d4 cing
trén 16p dat trén cung.

2.3. Thiét Igp mé hinh

Dir liéu dat va tham phii

Dir liéu vé tham phu va tinh chit cua dét 1a
nhing yéu td dong vai trd quan trong anh hudng
dén dong chay va bdc hoi trén luu vuc[13]. Dit
lidu dat duoc 1y tir t6 chic lwong néng qubc té
FAO. Dit liéu tham phu duoc 14y tir ban db st
dung dt nam 2010 trén toan luu vyc song Dong
Nai.

Dir liéu khi tuong

Dir liéu mua ngay thuc do dugc lay tir 43
tram mua trén luu vuc séng Dong Nai, dé hiéu
chinh va kiém dinh mé hinh giai doan tor nam
1978 - 2007. Dir li€u khi tugng: nhi¢t do ngay
(min, max), toc do gi6 ngay, d6 4m ngay, bic xa
nhiét duoc 1éy tr dit liéu vé tinh toan cau duogc
cung cip tai [14]. Dit liéu mua ngay, nhiét do
ngay (min, max) tng voi kich ban (A1B) duoc
lay tir cac két qua tinh toan ciia cdac md hinh
GFDL-CM 2.1 dugc cung cép tai [15].

M0 hinh duge tién hanh hiéu chinh cho thoi
doan tir nam 1980 - 1990 va kiém dinh v&i thoi

TAP CHI KHI TUQNG THUY VAN

Jm x(65,41Lxsin’(a,,, )+ 4,56xsina,,, +0,065) (3)

doan 1991 - 2000 tai 3 tram do thuy van: Phudc
Hoa, Ta Lai, Pht Dién dé danh gia cht luong

) mo hinh. Trong nghién ctru nay, ching to1 st

dung cac hé s6 gdm: luu luong trung binh (Qw),
hé s6 Nash - Sutcliffe (NSE), hé s6 léch PIAS
(%), hé s6 RSR v&i cong thire tinh nhu sau:

>(0.-0);
NSE =1— — — -

Z(Qm,i_Qs)

i(Q,,,—QV),.

PIAS =100, =

>0.

(2. -0
RSR = —— —
2(2.-0,)

Trong d6:Qm 1a luu lugng thuc do (m*/s); Qs
1a luu lwgng mo6 phong (m¥/s); 0, 1a Iuu luong
thuc do trung binh (m?¥/s).

Cong cu SWAT-up dugc st dung dé tu dong
do tim céac thong s6 tbi vu dua trén dit lidu thuc
do va két qua mo phong. Céc thong s6 mé phong
dugc st dung dé hiéu chinh gom 13 thong sb
chinh gébm: CN2, SOL Z, CANMX, ESCO,

SOL_ AWC, GW DELAY, GWQMN,
ALPHA BF, REVAPMN, RCHRG DP,
CH_K2, CH N2.

3. Két qua va thio ludn

3.1. Hi¢u chinh moé hinh

Két qua mé phong trong trudng hop hiéu
chinh mé hinh va kiém dinh mé hinh cho cac
thong s6 danh gia do tin cdy cua mo hinh nhu
trong Bang 1. Theo nhu két qua moé phong cho
ca hai giai doan hi¢u chinh va kiém dinh mé hinh
cho két qua nhu sau: Hé s6 trong quan R? tai cac
tram do déu 16n hon 0.8, hé s6 NSE = 0.72 dén
0.86; h¢ s6 RSR = 0.38 dén 0.53, hé sb
PIAS = -24.06 dén -19.64. Tham khao theo tiéu
chuén Moriasi [16] thi cac hé sb NSE, RSR cho
két qua kha cao thé hién chat luong mé phong
dat tir tot dén rat tt; hé sé PIAS chua cao chi tur
dat dén t6t. Két qua so sanh giira thuc do va mo
phong tai 3 tram xem (Hinh 2, Hinh 3, Hinh 4).
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Bang 1. Hé s6 ddnh gid mé hinh thoi doan thang

M0 phong
Tram Giai doan Qo Quw PIAS
(m')s) (mfs) OF (o RSR
Hiéu chinh 2127 2545 072 -19.6 0,53
Phuéc  1980-1990 ’ ’ ’ ’ ’
Hoa  Kiém dinh
1991-2000 252,9 287,7 0,76 -13,7 0,49
Hiéu chinh
. 1980-1990 312,7 372,0 0,78 -189 0,47
Talai s dinh
1991-2000 3655 433,1 0,86 -184 0,38
Hiéu chinh
Phe 1980-1990 132,1 173,3 0,76  -23.2 047
Pién  Kiém dinh
1991-2000 135,01 185,04 0,72 -24,06 0,38
TRAM PHUGC HOA TRAM TA LAT
i Hiéu chinh Kiém dinh G Hiéu chinh s Kiém dinh
:ﬂ i i 1000 - ! i *
;ﬂu.. 3 : E 600 | [ d i
. Il
200 ; 200 1 !
= H ; ve e R AR
& F&FF FFF \'ep & & & 0 i"pl_. R o AR
Thoi gan R OUET R R G S R S Wigien
g T & Mo rh"r.g * Twee do Mb phong

Hinh 2. Luu luvong thang tai tram Phudc Hoa

Hinh 3. Luu lwong thang tai tram Ta Lai

TRAM PHU PIEN
)

Hi¢u chinh

! Kiém dinh

ry

300 T

* Thze do

Hinh 4. Luu lvong thang tqi

3.2. Phén tich két qui

Téng lugng bun cat trung binh nhiéu nim
thoi ky 1(1980 - 2000) ¢6 xu hudng giam dan tir
thuong luu vé dén ha luu. Phia thugng luu, cac
luvu vuc Pa Nhim (1), Pai Ninh (2)thudc Lam
Ddng va luu vuc Dakrtih (thudc Dic Nong) co
tong lwong bun cat rat thap 10.000 - 100.000 m?;
lwu vue thuong Ddng Nai tir HO Pai Ninh dén
Hb Tri An va luu vuc DPdng bang Séng Ciu
Long c6 tong lwong bun cat 100.000 - 1.000.000
m?;luu vuce trung tAm giGi han boi HO Tri An (s.

il
L

h 4

Mb phong

tram Phii Pién

DPong Nai), Ho SRF Miéng (s. Bé), hop luu song
Sai Gon - Thi Tinh, cira Soai Rap céténg lugng
bun cat 1,5.10° - 7,5.10° m*. Khu vyc trung tam
c6 tong lugng bun cat 1on do téng luong dong
chay 16n v6i lugng mua tap trung rat 16n. Tong
luong bun cét trung binh nhiéu ndm trén toan luu
vuc song Pong Nai tinh dén cira bién khoang
4,391.106 m? nhung phan b6 khong déu trong
nam, mua 121 49,14.10° m?® va mua kiét 5,251.10¢
m®. Phéan bd tong lugng bun cét trung binh nhiéu
nam trong thoi ky I thé hién nhu Hinh 5
TAP CHi KHI TUQNG THUY VAN
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X 3

[T T T

Hinh 5. Phédn bé bin cat trung binh nhiéu nam trén LVSPN thoi ky I (1980 - 2000)

Badng 3. Tong lwong bun cdt trung binh nhiéu nam thoi ky 1980 - 2000 trén LVSPN
(Pon vi tinh: 1.000 m?)

LVue D(::f)h Téng Kiét Li  LVue D(:;c)h Téng Kiét Lii
1 725 44 09 35 25 12,13 4985 332 4653
2 11,54 166,77 134 1533 26 4,19 977 763  900,7
3 16,97 2669 23,1 2438 27 1388  2180,8 2041 1976,7
4 6,04 2187 21 1977 28 559 23285 2153 21132
5 1,63 2193 21,1 1982 29 1729 36313 3702 3261,1
6 671 239 1 229 30 1475 51421 509,1 4633
7 3,73 397 22 376 31 9,06 5572,7 5578 5014,9
8 552 2698 2655 2433 32 2504 6276 57 570,6
9 084 2647 269 2377 33 5,99 841,1 722 7689
10 3,55 283 27,5 2555 34 8,83 282,9 193 2636
11 28,75 473 37,7 4354 35 1,74 11872 96,1 1091,1
12 0,84 4742 39 4352 36 3,06 12888  108,7 1180,1
13 0,83 507,6 42,7 4649 37 1,06 13728  122,6 1250,3
14 093 5313 553 476 38 08 13839 1234 12605
15 022 5259 557 4702 39 026 14249 1274 1297,6
16 12,85 1112 6,7 1045 40 9,07 71698  709,5 64603
17 0,79 27 05 22 41 30,86 4152 492 3659
18 611 127 93 1177 42 7,9 562,5 66,8 4957
19 038 121,8 10,8 11 43 9,64 8014 1046 6967
20 1,14 277,1 195 2576 44 16,07 79,9 77 122
21 597 3559 22,8 3331 45 6,38 158,9 193 1395
22 12,42 8851 788 8062 46 2,08 968,5 1252 8434
23 1,07 893,1 80,7 8124 47 LIl 8143,5 8355 73079
24 21,75 307,8 174 2903 TONG 54391 5251 49.140

Duéi tac dong cia BPKH, ché d6 thiy vin
dong chay ciing bién dong theo xu hudng sau:
phia thugng luu tinh tir HO Tri An tong luong
dong chay nam giam va ha luu sau HO Tri An
téng luwong dong chay tang. Cung voi su thay do6i
d6, tong luong phu sa trén luu ciing tuan theo

TAP CHI KHI TUQNG THUY VAN

quy ludt ciia dong chay. Ddi véi thoi ky 1T (2046
- 2064), tong lugng bun cat trung binh nhidu nam
trén toan bo luu vuc khoang 56,406.10° m?, tang
khong dang ké so véi thoi ky 1. Véi thoi ky 11T
(2080 - 2100) téng lwong bun cat trung binh
nhiéu nam trén toan luu vuc khoang 79,673.10°
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m? tang hon 25% so vdi thoi ky I, trong d6 mua
lii tang nhiéu hon so v&i mua kiét. C6 sy gia ting
16n boi ¢ thoi ky 111 tong luong dong chay ting
manh. Hinh 6 thé hién sy thay ddi cia tong
luong bun cat nim trén luu vue song Dong Nai.

Tac dong cua BDKH mic di lam ting tong
lugng bun cét trén toan luu vyc song Pong Nai,
tuy nhién sy gia ting nay khong dong nhat theo
khong gian va thoi gian. Hinh 7 cho thay rang tir
H6 Da Nhim dén H6 Pai Ninh, vao mua kiét

-

t
| N
e e

Hinh 6. Sy thay déi ciia tong lwong biin cdt ndm

PHAN PHOI BUN CAT PENHO PA NHIM

BAI BAO KHOA HQC

luong bun cat ung voi thoi ky I1, 111 ¢6 xu hudng
nho hon so véi thoi ky I va cao hon khi bat dau
vao mua li. Pi vé phia ha luu tu H6 Pai Ninh
dén HO Tri An, téng lugng bun cat trong cac thoi
ky 11, IIT ¢6 xu hudng cao hon so véi thoi ky I va
thip hon vao cudi mua 1. Su thay ddi theo xu
hudng trén twong dong véi su thay doi cua ché
d6 dong chay trén luu vuc song Pong Nai dudi
anh huong cia BbKH

WA D TR L B CA T TR e
Pl e 3 B s AL W b ] b T

PHAN PHOI BUN CAT PEN HO PAI NINH

1400 100000
13 .
1200 i 80000 1
1000
200 -._.‘ 60000
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400 - '/" %
L y 20000
200 Sl o
(LTI TILTTL T
0 T e LT ] 0t
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—=— 1980-2000 - i - 20462064 ----
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PHAN PHOI BUN CAT PEN HO PONG NAI 3
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Hinh 7. Phdn phéi tong heong bin cat theo thang tir Ho Pa Nhim dén Tri An
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4. Két luan

Két qua nghién ctru cho thiy c6 mdi quan hé
twong dong gitra sy thay dbi cua ché do dong
chay va phan phdi bun cat trén luu vuc song
DPong Nai. Luu luong dong chay ting, tong
lugng bun cat cling tang theo va nguoc lai.

Tac dong cua BPKH lam ting tong lugng
bun cat trén toan LVSDN; tuy nhién mét s6 khu
vue cuc bd nhu phia thuong luu séng Pong Nai
tinh tr HO Pong Nai 3 lugng bun cat cd xu
hudng giam vao mua kiét va ting dan vao mua
1ii; phia ha luu Tri An lugng bun cat ¢6 xu hudng
tang ca vao mua kiét va mua Ia.

Do su bién dong vé ché do dong chay va bun
cat theo khong gian nén cac ho chua thuy dién
trén dong chinh séng Pdng Nai ciing chiu anh
huong trong qua trinh van hanh. Cac hd thuy
dién tir Dong Nai 3 tré 1én phia thuong luu dong
chay kiét va bun cat ciing ¢6 xu giam nén cin
chu trong dam bao cong suat phat dién trong mua
kiét. Cac ho thuy dién tir Dong Nai 3 dén H) Tri
An, dong chay lii ¢6 xu hudng ting nén can luu
y trong van hanh phong 1{i;con su gia tang bun
cat trong long ho c6 thé khiac phuc bang ting
cuong xa day hay c6 ké hoach khai thac cat phu
hop (d6i v6i ho khong co cong x4 cat).

Loi cam on: Két qua nghién ciru trong bai bdo nay dwoe thue hién véi sw tai tro ciia dé tai cap
B$ 2016: “Nghién ciru ddnh gid va dir bdo boi lang long ho khi vin hanh lién ho chira trén dong
chinh séng Pong Nai” - MS: 2016.02.19 do Truwong Pai hoc Tai nguyén va Méi truong Tp. Ho Chi

Minh chu tri.
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THE IMPACTS OF CLIMATE CHANGE ON THE DISTRIBUTION OF
SEDIMENT IN THE DONG NAI RIVER BASIN

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

Abstract: Recently, under the impact of climate change, the flowstream in the Dong Nai river
has also changed considerably, resulting in the change in sand mud distribution. Research will apply
SWAT model (Soils and Assessment tools) model for simulations of periods I (1980 - 2000), II (2046
- 2064), 111 (2080 - 2100) with the period I (1980-2000) as the baseline to consider the future im-
pact of climate change. Research results show that: under the impact of climate change for the sec-
ond period, the total amount of sediment on average in the whole basin is about 56,406,10° m?,
which is increased not significantly compared to the period I; In the third period, the average amount
of sediment in the entire basin is 79,673,10° m’°, an increase of 25% compared to the first period, of
which the amount of sediment in flood season increased more than that in the dry season.

Keywords:Climate change (CC), the Dong Nai River basin, sediment, SWAT model.
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XAY DUNG QUY TRINH CANH BAO LU QUET BANG
PHUONG PHAP NGUONG MUA CANH BAO LU QUET
FFG VA PUONG TOI HAN CL, THi PIEM CHO
THUQNG NGUON SONG CA

Hoang Anh Huy', Hoang Vin Pai2, Vin Thi Hing?

Toém tat: Lii quét la mot hién twong thién tai tw nhién nguy hiém duoc hinh thanh do mua két hop
cdc t6 hop bat loi vé diéu kién mat dém (dia hinh, dia mao, I6p phi...) sinh ra dong chay Ién kém
bun da trén swon doc (luu viee, song suéi) xdy ra trong khodng thoi gian ngdn, bdt ngo va gay ra
nhitng tan phd nghiém trong doi voi tiw nhién, dan cw va co sé ha tang. Tai Viét Nam trong nhitng
ndam gan day li quét gia tang dang ké vé mire dg va tan sudt. Do dé cac nghién ciru vé canh bdo lii
quét tré nén rat can thiét. Muc tiéu bai bdo nay nham nghién ciru xdy dung quy trinh canh bdo lii
quét bang phwong phdp nguéng mwa canh bdo lii quét FFG va dwong téi han CL, thi diém cho
thwong nguon séng Ca. Két qua nghién ciru cho thdy quy trinh canh béo Iii quét trén heu viee song

co do chinh xdac cao hon.

Tw khéa: Song Ca, canh bado lii quét, FFG, dwong toi han CL.

Ban Bién tap nhan bai: 05/08/2018 Ngay phan bién xong: 12/09/2018

1. Mé dau

Canh béo 1t quét 1a su bao trude kha nang 1t
quét c6 thé xdy ra trong thoi gian sap t6i & mot
dia diém nao d6 hodc noi chung xay ra trén luu
vuc ma khong chu y téi nhitng dac trung (tri s,
qué trinh...) dinh lugng cua tran 10 s€ xay ra.
Cénh béo lii quét hién nay van la van dé thach
thirc. Mic di ¢ mua 16n nhung i quét c6 thé
hodc khong xay ra, tuy thudc vao dac diém dia
hinh cua luu vuc. O hau hét cac nude, canh bao
va du bao 1 quét dugc xem nhu mdt bién phap
dic biét, rat quan trong trong so cac bién phap
phi cong trinh dé phong tranh 1ii quét. Dy bao 1,
1t quét hay du bao 1t do mua noi chung 1a udce
tinh trudc muc nudc, luu lugng, thoi gian xdy ra,
khoang thoi gian 1ii ton tai, dinh 1ii va thoi gian
xay ra dinh 1ii & nhimng vi tri nhat dinh trén song.
Tt nhién, trong du bao Iii quét, con phai quan
tam dén thanh phan dong chay rin, trang thai bé
mat trén luu vyc trong qua trinh 18 quét qua...

"Truong dai hoc Tai nguyén va Moi truong Ha Noi

2Vién khoa hoc Khi twong Thuy van va Bién doi
Khi hau
Email: hahuy@hunre.edu.vn
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Ngay dang bai: 25/10/2018

Tuy nhién 1ii quét xuat hién khong phai chi mot
nhan t6 nao d6 ma 1a to hop cac nhan t6 cing két
hop dé gay nén hién tugng thién tai nhu cic nhan
t6: 1) Mua; 2) Do dbc dia hinh; 3) Loai dat; 4)
Tham phu. Thém vao d6 nhan t6 tic dong cia
con nguoi nhiéu noi khién 1d tré thanh yéu té
quyét dinh hinh thanh 1i quét, tuy nhién tac dong
nay khong thé dinh lwong dudi mét chi tiéu nao
d6 ma nén xem xét trong luu vuc song cu thé dé
diéu chinh trong quy hoach phong tranh va ngay
ca khi to chirc canh bao 1t quét. Do vay co rat
nhiéu phuong phap dé nghién ciru canh bao li
quét. Hién nay nghién ctru canh béo 1t quét dua
trén ngudng mua sinh 1ii quét FEG kha pho bién.
Ngoai ra, phuong phap duong téi han CL dé xéac
dinh ngudng canh bao li va 1l quét. Phuong
phép nay duoc su dung dé du bao sy xuét hién
ctia 1l quét sir dung céc chi sb mua (cuong do va
tong lugng mua) rut ra tir sb lidu vé cudng do
mua va téng lugng mua thu thap dugc tir cac tran
lii quétda xay ra trong khu vuc nghién ciru. Cau
tric cac thanh phin dé xac dinh ngudng
mua/dong chay cua hé thong canh bao Iii quét
dugc st dung tai My va mot s6 nuge duge thé
hién trén hinh 1.
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CAFFG Program Flow Chart
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Hinh 1. Cdu triic cdc thanh phan dé xac dinh ngudng muwa/dong chay ciia hé thong canh bdo li
quét duoc su dung tai My va mot so6 nuwéc(HRC)

Pham vi nghién ctru tap trung vao khu vuc
thuong nguodn luu vuc song Ca, bao gom 6
huyén mién ndi cua tinh Nghé An (Quy Hop,
Quy Chau, Qué Phong, Con Cudng, Tuong

Duong, Ky Son) va 3 huyén mién ndi tinh Ha
Tinh (Huong Son, Huong Khé va Vu Quang)
day 1a cac khu vire mién ndi thuong xuyén xay ra
10 quét.
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Hinh 2. Ban do khu vuc di xay ra lii quét trén heu vue song Ca

2. Phuwong phap nghién ciru

2.1. Phwong phdap FFG

Phuong phéap dua trén viéc so sanh ngudng
mua c6 kha ning gay i quét (FFG) 1a mot chi s6
cho biét lugng mua can thiét dé vuot qua kha
nang trir 4m cua dét va giy ra con I tran bo trén
luu vuc. Luu lugng g véi i gay tran bo goi 1a
Qtran bo (Qp-bankfull). Trong do:

Ngudng mua c6 kha nang gay 1u quét (Flash

Flood Guidance - FFG) 1a lugng mua trong mot
thoi doan nhit dinh trén mot luu vuce song nho
can thiét dé xuat hién ra con 1d nho (Ii tran bo
Bankfull Flow) tai ctra ra cua luu vuc song. FFG
1a chi s6 cho biét lwong mua can thiét dé vuot
qua kha ning trit nudc cua dat va long sudi va
gay ra con I nho trong luu vuc. FFG dugc cap
nhat lién tuc dua trén do thiéu hut nudce bdo hoa
trong dat hién tai (dugc xac dinh bdi cac diéu

TAP CHi KHI TUQNG THUY VAN
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kién 4m do trude day cua dét), lugng mua, sy
bdc hoi va ton that do thim.

Muc do de doa 1 quét (Flash Flood Threat -
FFT)lalugng mua trung binh cta luu vyuc trong
mot thoi doan nao do vuot qua so vai gia tri FFG
tuong tmg. Chi sé nguy co de doa lii quét duoc
xéac dinh dua vao hiéu s6 (hoac dang phén tram)
gitra lwong mua tich Iy trong thoi doan du bao
v6i FFG tuong Gng.

Ngudng nguy co xuit hién 1d quét (FFT) la
hiéu s6 gitta luong mua dy bao va ngudng mua
sinh 1 quét (FFQG).

FFT dai dién cho lugng mua dy bao vuot qua
gia tri FFG. Pé thuc hién ban tin du béo, du bao
vién can c6 kién thirc phan tich cac gia tri FFG
va FFT ddng thoi két hop lién lac véi dia phuong
nham xac dinh tinh hinh mua thyc té cling nhu
cac diéu kién trang thai mua It trén luu vuc;

Luu luong tran bo (Bankfull discharge -Qyy)
1a Iuu lugng trong song/kénh vira du 16n dé ngap
toan bo ving 1ong sdng ngang bang véi cao trinh
2 bén bo song (theo USDA). Qtran bo (Qp-bank-
full) dugc xac dinh trén co so s6 liéu dija hinh chi
tiét song subi va mit cat ngang. Cac diém nghén
cua dong chay cling dugc xac dinh trén so sd do
dac khao sat dia hinh ti 1€ 16n. Day la gia tri quan
trong (ngudng dong chay) dé xac dinh duoc chi
s6 FFG dé canh béo Iii quét. Trong nghién ctru
ctia dé tai ciing tap trung xac dinh chi s6 nay cho
luu vuc nghién cuu.

M&i quan hé giita chi s6 nhu sau:

FFG = Rir + Ron (1)

Trong do6 Rur 1a ngudng mua tran bo (mm);
Ron 1a lwgng mua can thiét dé dat dat dén trang
thai bao hoa (mm) dugc xac dinh khi biét hién
trang do am dat.

» Khai niém ngudng mua tran bo la lugng
mua hiéu qua tng voi trang thai luu vuc bao hoa
trong thoi gian xac dinh (1h, 3h, 6h...) di dé sinh
ra dong chady tran bo tai mat cit ctra ra luu vuc
trong khoang thoi gian twong trng. Ngudng mua
tran bo 1a thong s ctia md hinh tinh toan luong
mua dinh hudng sinh 1ii quét FFG trong hé thong
FFGS. Ngudng mua tran bo dugc xac dinh dya
theo luu lugng tran bo theo cong thirc sau:

TAP CHI KHI TUQNG THUY VAN

Rinr =A*Qut/qav 2)

Trong d6 A 1a dién tich luu vuc (km?); Qur 12
luu lugng I tran bo (m¥/s); qav 1a mo6 dun dinh 10
don vi (m?/(s.km?.mm)).

Dinh 1ii don vi c6 thé x4c dinh tir tai liéu thuc
do. Tuy nhién trong diéu kién han ché vé chudi
s6 liéu thity van, phuong phap nay to ra khong
kha thi. Lya chon thay thé ¢ thé tinh dinh Iii don
vi bang phuong phép sir dung duong lii don vi
dia mao (Geormophological Unit Hydrograph).

Nhu vay Qwrla gia tri quan trong (ngudng
dong chay) dé xac dinh dugc chi s6 FEG dé canh
béo i quét. Trong nghién ciru cia dé tai ciing
tap trung xac dinh chi s6 nay cho luu vic nghién
ctru. Hién nay c6 rat nhiéu phwong phép tinh luu
luong tran bo Qo nhu str dung cong thire thuy
luc, cong thurc cuong d mua toi han, cong thire
kinh nghiém... Trong nghién ctru nay, nhom tac
gia sir dung cong thirc cuong d6 mua toi han dé
xac dinh Qbr.

* Khai niém ngudng mua bao hoa Ry la
luong mua can thiét dé dat dat dén trang thai bao
hoa (mm) duoc xac dinh khi biét hién trang do
am dat. Dé xac dinh duge hién trang do Am dat
can phai xac dinh duoc qua trinh mua, nhu vay
trong qua trinh canh béo lii quét dé xac dinh qua
trinh mua phu thudc rat nhiéu vé sé litu mua
thuc do lién tuc dén thoi diém du bao. Do vay,
nhom nghién ctu da st dung mo hinh MIKE
SHE dé tinh toan mo phong d6 4m dit cho khu
vuc nghién ctru, tir d6 tinh toan danh gia d6 am
dét tai cho mot s6 tran 1i quét.

2.2. Duong téi han CL

Co s& cua phuong phap duong téi han CL
clia B6 Xay dung va Co so Ha ting nhu mo ta
dudi day:

Phuong phép CL (Method A va Method B) 1a
phuong phéap dugc d& xuét trong tai liéu “Hudng
dan xac dinh ngudng mua cho canh bao va di
dan khoi cac tai bién tram tich” ciia B6 X4y dung
Nhat Ban vao nam 1984. Phuong phap nay da
dugc phd bién va ap dung thir nghiém ¢ mot sb
nudc nhu Nhat Ban, Trung Quédc, Indonexia,
Bangladet, Philippin,....

Muc dich ctia phwong phap 1a du bao sy xudt
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hién cua 1t quét qua viéc sir dung cac chi s mua
(cuong d6 va tong lwong mua) rat ra tir s6 lidu vé
cuong d6 mua va tong luong mua thu thap duge
tir cac tran 1 quét va sat 10 dat da xay ra trong
khu vire nghién ctru. Do xét dén ca cuong do va
téng lugng cta tran mua nén phuong phap co thé
du bao sy xuét hién cta 1ii quét ngay ca khi tong
lugng mua nhd nhung cuong do mua 16n va
nguoc lai khi tong lugng 16n va cudng do nho.
Phuong phap dau tién duoc xay dung dé canh
bao sy xuat hién ctia lii bun da nhung né ciing
c6 thé duoc sur dung dé canh bao su xuit hién
cua sat 16 suon ddc.

2.3. Xdy dwng biéu do dwong cong CL

Céc budc xéac dinh ngudng mua phuc vu cho
cong tac canh bao va thuc hién so tan dan theo
phuong phap CL bao gdm:

- Xé4c dinh tram mua dai biéu dung dé thu
thap sb 1iéu mua cua khu vuc can thiét 1ap hé
thdng canh bao.

- Thu thap va luu triv sb liéu mua cua nhirng

BAI BAO KHOA HQC

trdn mua xdy ra tai bién trim tich - Iii bun da
hodc sat 16 suon dbc (duoc goi 1a mua gy tai
bién) va s6 liéu mua cua nhitng trdn mua ma tai
bién d6 khong xay ra (dugc goi 1a mua khong
gdy tai bién).

- Tham chi khi xac dinh ngudng mua xdy ra
Il quét, cac s6 liéu lién quan dén sat 16 suon dbc
cling nén duoc thu thap vi chung 1a mot tap sd
liéu hi¢u qua bao hi¢u dong thai trudc mot tran
1t bun da.

- Trong phuong phap CL, hai phuong phap
xac dinh ngudng mua (A va B) c6 su khac nhau
trong vié¢c xac dinh cac chi s6 mua dua trén viéc
sir dung s6 liéu theo cac mau khac nhau. Khi tinh
toan xac dinh ngudng gay lii quét, néu gia tri
ngudng phu hop khong thé dat duoc néu sir dung
phuong phép A thi phuong phap B nén dugc st
dung thay thé. Diéu nay ¢ nghia la do tinh don
gian hon ctia minh phwong phéap A dugc dé nghi
st dung trudc.

Truc X (truc hoanh) Truc Y (truc tung)

Mua
gay li
quét

(j): Luong mua hoat dong|(k) Luong mua 1 gio
tinh dén thoi diém 1 gio|ngay trude khi 10 quét
trude khi 11 quét xay ra xay ra

01 enuw Fudn-

Lirongmua hoat déng

Mua
khong
gay li

quét

(g): Lugng mua hoat dong|(e) Luong mua 1 gio
tinh dén thoi diém trude khillén nhd  cva trin mua
bét dAu xuét hién luong mua
16n nhat

Hinh 3. o thi X - Y ldp theo phirong phdp A

3. Két qua thio luin

3.1. Két qua tinh lwu lwong tran bo (Qsy)

* Xac dinh tiéu luu vuc

Trong khuon khé nghién ctru ca dé tai, khu
vuc nghién ctru dugc phan chia thanh 4 luu vuc
(thugng ngudn séng Ca, Mdi luu vuc con sé
dugc phéan chia thanh cac tiéu luu nhim tinh toan
luu lugng tran bo theo phuong phap cuong do

mua gi61 han. Cac luu vuc con dugc phan chi
thanh céac tiéu luu vue c6 dién tich giao dong tu
8-300km? (Hinh 4).

« Két qua tinh toan luu luong tran bo (Qur)

Luu vuc thugng ngudn song Ca co 504 tiéu
luu vuc bai bao c6 dua ra két qua tinh toan dai
biéu cho cac tiéu luu vuc ¢o luu luong tran bo
16n nhét va nho nhat nhu Bang 1.
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Hinh 4. Phan chia tiéu luu viee cho khu viee nghién curu

Bang 1. Két qua tinh toan luu lvong tran bo cho cdc tiéu huu vue thuée lueu viee song Ca

Ma so tieu Chiéu dai

T luu vue F (lam) song (km) Qur
1 2027704426 123 145 7.47 567
2 2027704428 107 144 5.68 556
3 2027704406 118 136 7.4 506
4 2027704433 59 143 5.31 463
5 2027704434 59 143 5.31 463
6 2027704432 59 143 5.31 463
7 2027704405 139 136 9.48 455
8 2027704297 265 135 16.88 454
9 2027704271 226 125 9 409
10 2027704407 87 135 7.03 406
11 2027704287 10 128 0.84 19
12 2027704245 13 108 0.79 19
13 2027703394 10 141 0.6 19
14 2027703970 13 131 1.5 20
15 2027703448 14 129 1.42 21
16 2027703379 16 138 1.39 21
17 2027704294 9 134 0.52 22
18 2027703360 10 143 0.51 22
19 2027704262 11 119 0.37 22
20 2027704237 13 111 1.66 23

Déi v6i ngudng mua tran bd Gng véi thoi
doan 1h, khoang 80% tiéu luu vuc co6 ngudng
mua tran bd trong khoang tir 2 - 10 mm. Di v6i
ngudng mua tran bo thoi doan 3h, khoang 70%

TAP CHI KHI TUQNG THUY VAN

tiéu luu vyuc c6 ngudng mua tran bo tir 5 - 20
mm. Pdi v6i ngudng mua tran bo thoi doan 6h,
c6 khoang 40-50% tiéu luu vuc c6 ngudng mua
tr 10 - 20 mm (Hinh 5).
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Séng Hifu
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Hinh 5. Phdn bo tan suat nguong mua tran bo wng voi cac cap

« Két qua mo phong do am dat trong mot sb
tran 10 quét

Hién trang do am dat 1a co so dé xac dinh
ngudng mua bio hoa. Dé phan tich danh gia do
am dat nhom nghién ctru tién hanh tinh toan do
4m dat cho mot sb tran 1 quét trén dia ban céac
khu vuc thuong ngudn song Ca. Do han ché vé
s6 liéu mua, nhom nghién ctru su dung $6 lidu

mua cua cac tram khi twong trong khu vuc va lan
can khu vuc xay ra lii quét c6 day du s lidu dé
xéc dinh tuong quan giit d6 am dat va luong mua
thoi doan tai cac thoi diém xay ra lii quét. Trich
dan két qua d6 Am dat thu duoc tir két qua tinh
toan cua md minh MIKE SHE tai vi tri cac tram
khi twong trong va 1an can khu vuc xay ra dé
danh gia v6i s liéu mua tai tram d6 (Hinh 6).
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Hinh 6. Dién bién do am dat tai mét sé tran lii quét xay ra trén dia ban
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3.4. Xdy duwng ngwong mwa sinh lii quét
bang phwong phdp dwong téi han

« Lua chon tram mua dién hinh cho luu vuc

S liéu sir dung dé tinh toan xac dinh ngudng
mua sinh 1 quét cho khu vuc nghién ctru bao
gom 12 tram khi twong c6 s6 liéu mua gid/ mua
ngay thoi gian quan tric tir 1973-2016, va 36
diém do mua c6 s6 liéu mua ngay max cac thoi
doan khac nhau

S liéu da thu thap bao gdm mua gid va mua
ngdy cta cic tram mua dai biéu & khu vuc
nghién ctru gém ca nhitng trdn mua sinh va

khong sinh 1l quét.

* Phan chia luu vuc

Bén thuong nguf)n luu vuc duoc chia thanh
142 luu vuc con c6 dién tich tir 10-340km2
(Hinh 7). Theo phan tich tir nhitng trdn mua hinh
thanh 18 quét trén dia ban tinh Ngh¢ An va Ha
Tinh. Nhan thdy, thuong luu cac con séng nay la
ving ¢ nguy co xay ra lii quét cao. Vi vy, tién
hanh tap trung tinh toan ngudng mua sinh I quét
cho cac luu vuc song nay. Cac luu vyc song bd
phan va tram dai dién phuc vu tinh ngudng mua
sinh 1ii quét thé hién trong hinh dudi:

TN waa )

Hinh 7. Phén chia cdc tiéu leu viee

* Xac dinh duong téi han CL

Tur céc diém dugc biéu dién trén d6 thi, xac
dinh dudng gianh gidi phén chia giita cac diém
dai dién cho tran c6 nguy co va khong c6 nguy
co sinh Ii quét, duong ranh gidi nay chinh la
duong ngudng gay 14 quét (Hinh 8). Nhu vay
ngudng mua giy lii quét dugc xac dinh bang
phuong phap Guideline A khong phai 1a mot gia

TAP CHi KHI TUQNG THUY VAN

tri ¢b dinh ma 13 mot duong théng thé hién mbi
quan hé giita tong lugng mua va cudng d6 mua.
Tai mot thoi diém bat ky, tuy thudc vao lugng
mua lly tich ky trude khac nhau ma cod cac
ngudng mua gay i quét khac nhau. Cac ngudng
nay né thé duoc xac dinh dya vao phuong trinh
cua duong CL dac trung riéng cho tirng luu vuc
cu thé.
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Bang 2. Cac gia tri lwong mua hoat dong va cwong do mwa gio cua cac tran sinh lii quét tai tram

S6 liéu mura gid, céc
ran 10 quet cho luu vire

LQ va khdng sinh LG

Lya chon trdn mwa sinh |

1

Xac djnh lwong mua
hoat déng (Rwa)
&lLwong mura gidr sinh
LQ (lua)

V& quan hé Rwa va (I o)

Xac dinh duéng CL

?

mm/h)>=20mm hoac

>=B0mm.

Tran muwa: trud'e va sau 24
ier liégn tuc khéng cé muwra.

E‘Fhu thap tran muwa co
{

Hinh 8. So d@6 quy trinh xdc dinh dwong CL

Con Cuong
Sinh lii quét Khong sinh lii quét
STT Lwong mua Cudng do Lwong mua Cuong dp (mm)

hoat dong (mm) (mm) hoat dong (mm) .
1 627.1 47.2 62.6 15.7
2 144.9 45.0 76.8 28.7
3 182.2 53.5 245.1 17.5
4 458.9 35.1 233.8 27.7
5 189.4 53.0 165.3 34.7
6 346.5 30.6 90.1 41.2
7 198.0 55.9 355.5 18.8
8 265.3 54.0 97.2 27.2
9 463.1 33.0 325.4 16.6
10 273.7 16.5
11 140.0 18.2
12 69.5 16.6
13 131.7 11.7
14 229.6 19.1
15 247.7 30.7
16 259.2 30.1
17 114.9 37.6
18 104.0 29.9
19 185.2 36.8
20 282.6 22.4

Két qua tinh toan cac thong s6 dudng cong cho tuong tram dugc thé hién trong hinh 9 va bang 3.
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Badng 3. Két qud Phwong trinh ciia dwong CL cho cdc tram nhi sau

Tram

Cuwdng do mua gay lii quét

Tuong Duong Cudng d6 mua gay i quét = -0.0629 x lugng mua hoat dong + 35.943

Con Cuong Cuong d6 mua gay lii quét = -0.0898 x lwgng mua hoat dong + 56.347
Quy Hop Cuong do mua gay It quét =-0.1215 x lwgng mua hoat dong + 68.038
Quy Chau Cuong do mua gay i quét = -0.0923 x lugng mua hoat dong + 57.307
Do Luong Cuong do mua gay 1t quét = -0.1299 x lugng mua hoat dong + 86.949
Huong Khé Cuong d6 mua gay Iii quét = -0.1781 x lvong mua hoat dong + 1008.56
Huong Son Cuong d6 mua gay i quét = -0.1274 x lvong mua hoat dong + 96.91
Linh Cam Cuong d0 mua gay lii quét =-0.1309 x lugng mua hoat dong + 93.273
Son Diém Cuong d6 mua gay lii quét =-0.1253 x luong mua hoat dong + 66.879
Kim Cuong Cuong d0 mua gay li quét =-0.1132 x luong mua hoat dong + 77.83
Tuwong Duong Con Cubng
450 a0
W00 - " 3
350 L I e Gy it ] o
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Linh Cam
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Hinh 9. Duong nguong mua gay li quét CL xay dung tai cac tram
4. Ket luan canh bao 1l quét bang phuong phap ngudng mua

Céc thong tin nghién ctru canh bao i quét gitt canh bao li quét FFG va duong téi han CL, thi
vai tro khong thé thiéu trong hoat dong canh bao  diém cho thuong ngudn song Ca. Tir cac thong
thién tai cho cac dia phuwong mién nui trén ca  tin canh bao il quét, cac cip cac nganh, cac dia
nude. Viée ting cudng cac bién phap tmg phd, phuong quy hoach quan Iy dé giam thiéu rai do
thich ng véi thién tai 1 quét 1a hét stc cAp  thién tai do Iii quét gay ra.
thiét.Nghién ctru da xdy dung dugc quy trinh

Loi cam on: Bai bdo duwoc trich dan két qua tu dé tai nghién cuu khoa hoc ccfp bo TNTM
2016.16.05: Nghién ciru, dé xudt phwong phdp xdc dinh nguéng mwa/dong chay phuc vu cong tac
canh bdo lii quét cho cdc khu viee thiwong nguon heu viee séng Ca.
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RESEARCH ON FLASH FLOOD WARNING PROCEDURES USING
FFG FLASH FLOOD WARNING AND CL CRITICAL FLOOD CON-
TROL, PILOTING THE UPSTREAM CA RIVER

Hoang Anh Huy!, Hoang Van Dai2, Van Thi Hang?
"Hanoi University of Natural Resources and Environment
Hnstitute of Meteorology, Hydrology and Climate Change

Abstract: Flash floods are a natural disaster caused by the combination of precipitation and
adverse weather conditions (topography, geomorphology, mulching, etc.). Slopes (rivers, streams)
occur in a short period of time, unexpectedly and cause serious damage to nature, population and
infrastructure. In recent years, flash floods have increased significantly in frequency and intensity.
Therefore, research on flash flood warning has become very necessary. The purpose of this paper is
to study the development of flash flood warnings using FF'G Flood Warning Criteria and CL Criti-
cal Flood, pilot for the Ca River upstream. The results of the study show that the flash flood warn-
ing process in the river basin is more accurate.

Keywords: Ca River, flash flood warning, FFG, critical line CL.
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NGHIEN CUU XAC PINH HINH THE THOI TIET GAY
GIAN POAN MUA TRONG MUA GIO MUA TAY NAM O
TAY NGUYEN

Pham Minh Tién', Lai Thi Chiéu’

Tém tit: Bang viéc sit dung so liéu quan trdc hrong mua ngay tai 12 tram khi twong trén khu
viee Tay Nguyén dé xdac dinh nhitng dot mua do gié mia tay nam hoat déng va nhitng dot gié muia
tdy nam gdy nén sir gidn doan mua, dong thoi bai bdo ciing xdy dung bé ban do truong dwong dong
va dwong dang cao trén cac mue 1000, 850, 700, 500 va 200mb trong nhitng dot gié mia gidn doan
hoat dong va dot gio mua hoat dong dé phan tich, xac dinh hinh thé thoi tiét gay nén hai loai hé qua
thoi tiét trdi nguge nhau nay trong mia gié mia tay nam trén khu vuee Tay Nguyén. Két qud nghién
citu cho thdy, trong nhitng ngay gidn doan mwa trong mila gié mia tay nam, trén khu viee nghién
citu ¢é gié tdy yéu o tang doi luu duwdi, gié dong & tang doi lwu giiva va gié dong nhiét déi khéong

ton tai nhw trong nhitng ngay cé mua.

Tw khoa: Gian doan mua, gian dogn gio mua, gio mua tdy nam.

Ban Bién tap nhén bai: 12/07/2018 Ngay phan bién xong: 20/08/2018 Ngay dang bai: 25/10/2018

1. Mé& dau

Viét Nam thudc khu vyc nhiét doi gié mua
chau A, nam trong viing chuyén tiép cua céc tiéu
hé thong gi6 mua hé chau A: Nam A, Pong Bic
Ava Tay Thai Binh Duong nén chiu sy tdc dong
manh mé& boi sy twong tac cua cac tiéu hé théng
gi6 mua hé nay nén dién bién cta thoi tiét Viét
Nam lai cang phuc tap. Gi6 mua ndi chung va
gi6 mua tdy nam ndi riéng dong mot vai tro rat
quan trong ddi v&i khi hau va thoi tiét o Viét
Nam, dic biét 1a khu vuc Tay Nguyén. Vi su
phan bd lwong mua trong timg khu vuc va tac
dong dén moi hoat dong séng cua con ngudi.
Trong khi do mua gi6 mua déng gop tong luong
mua nam 16n, tip trung chu yéu vao cac thang
mua mua. Sy thiéu hut luong mua ngay trong
mua mua c6 thé gy ra han han cuc bo anh
huong lon dén san xuit ndng nghiép.

Do tac dong manh mé€ cua gi6 mua dén thoi
tiét, khi hau nén dén nay da c6 nhiéu nghién ciru
vé gi6 mua, dac biét la gi6 mua chau A. Theo
Sun va cs. (2007) [2], qué trinh van chuyén am
clia gi6 mua Pong A tac dong mot phan trong

"' Truwong Dai hoc Tai nguyén va Moi truong
Ha Ngi.
Email: pmtien@hunre.edu.vn
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lwong mua mua hé trén Nam Trung Qudc theo
d6 luong mua mua hé & phia dong bac Trung
Quéc chu yéu bat dau tir khu vuc can nhiét d6i
gi6 mua, viing gié mua ¢ Bién Pong. Céac di
thuong lugng mua chu yéu duoc xac dinh boi do
am thay d6i va dic diém van chuyén am 1én phia
bic cua nhitng khu vuc gi6 mua. Yasunari
(1980) [3] di chi ra rang, hién twong gian doan
hoat dong ctia gié miia Nam A ciing ¢6 mot chu
ky kha rd rang véi khoang tir 20 dén 30 ngay.
Ngay nay ngudi thira nhan rang sy tam ding cuia
gi6 mua trén khu vic chau A néi chung va Dong
A néi riéng c6 mdi quan hé mat thiét véi qua
trinh mua ¢ khu vuc nay.

Khi néi dén tac dong ctia ENSO dén gi6é mua
Webster va cs. di chi ra rang, ENSO 1a nguyén
nhan chinh gay ra su thay doi hing nim cia gio
mua A - Uc. Luong mua tai An Do co xu huong
giam di trong sudt giai doan phat trién cta El
Nino, dac bi¢t trong 3 thang: thang 8, thang 9 va
thang 10, mac du mdi quan hé nay thay doi va
yéu trong 2 thap ky gan day. Mat khéc, su bién
ddi chinh tai khu vuc gi6 mua mua he Pong A lai
dugc nhéan thay trong nhitg nam sau El Nino.
Trong nhitng nam sau El Nino, lugng mua mua
hé tai Tdy Bac Thai Binh Duong giam [4]. Khi

S thang 10 - 2018



nghién ciru vé thoi ky gian doan gié mua trén
khu vuc An Do, M. Rajecvan va cs. ba khéng
dinh re“ing, thoi gian kéo dai va tan suat xuat hién
nhirng dgt gian doan c6 xu hudng tang 1én ¢ thoi
ky cudi gi6 mua. Nhirng dot gié mua hoat dong
va gian doan c6 chu ky tir 30-60 ngay. Trong do
c6 80% dot gian doan kéo dai 3-4 ngay, chi co
40% cua dot gian doan ton tai trong thoi gian
ngén hon, 32% cua dot gian doan kéo dai mot
tuan, chi khoang 26% dot hoat dong ctia gi6 mua
mua he 1a khong xay ra hién tuong [5].

Tran Quang Dtc khi nghién ctru xu thé bién
dong cua mot s6 dic trung gié mia mua hé khu
vie Viét Nam ciing tap trung noi vé ngay bit dau
cua gié mua mua hé chir cling chua di sau nghién
clru vé su gian doan cua gi6 mua mua he ¢ Viét
Nam [1]. Thé nhung ¢ Viét Nam, nhiing cong
trinh nghién ctru vé su gian doan cua gié mua
tdy nam & Tdy Nguyén va Nam B dang con rat
han ché. Mic du tinh trang han han ngay trong
mua mua chinh 13 két qua ctia co ché hoat dong
cua gi6 mua tdy nam trong do co6 hi¢n tugng gian
doan gi6o mua tdy nam, hay con goi 1a “Han Ba
Chan”. Vi vay, viéc nghién ctru xac dinh dugc
mot cach ddy du nhitng hinh thé thoi tiét gay nén
su gian doan mua dé c6 mot y nghia to 16n cho
cong tac du bao thoi tiét ¢ Viét Nam noi chung
va Tay Nguyén noi riéng.

2. S6 liéu va phwong phap nghién ctru

2.186 ligu

Dé thuc hién bai bao nay, ching toi st dung
s6 liéu nhu sau:

- Cac Tram khi tugng can léy: Pleiku, Bién
HO, Yaly, Chu Prong, Chu Sé, Pk Poa, Dik So
Me, Po Mo R¢, Kbang, An Khé, Ayun pa,
KrongPa.

- Yéu t6 khi tugng can lay: Luong mua ngay

- Nhitng nam can lay s6 liéu: Tir nam 2012-
2015

- S6 liéu tai phan tich NCAR/NCEP can ldy:

+ Cac muc dang ap 1000, 850, 700, 500 va
200mb;

+ Cac yéu t6 khi tuong: Do cao dia thé vi va
van toc gio;
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+ Pham vi cua ban dd: Tur 100S- 400N;70 -
1400E.

2.2 Phwong phap nghién ciru

Can ct dé xac dinh mot dot gian doan mua,
trén co s& tim hiéu nhirg quy dinh trong thuat
ngit du bao thoi tiét, trong bai bai nay chung toi
quy udc nhu sau:

- Ngay duoc goi 1a khong mua néu trén khu
vuc nghién cuu c6 > 2/3 sO tram khong mua,
dong thoi <1/3 s6 tram trén khu vuc nghién ciru
¢6 lugng mua 12 gio khong vuot qua 3mm.

- Dot duge goi 1a gidn doan mua néu s6 ngay
khong mua kéo dai lién tuc téi 5 ngay.

Dé thuc hién bai bao nay, chung t6i da sir
dung phuong phap:

- Phuong phap phan tich thong ké: Pugc su
dung dé tinh toan, phan tich xac dinh nhimg dot
gian doan mua trén khu vuc nghién ctru;

- Phuong phép synop: Pugc st dung dé phan
tich cac ban d6 déng cao va duong dong, ban do
mit cat théng ding nham xac dinh hoat dong cua
£16 mua tay nam.

3. Mot s6 két qua va thao ludn

3.1 Mt sé dot gidn doan mwa trong mua gio
mua tdy nam

Khi tién hanh nghién ctru hinh thé thoi tiét
cua 3 dot gian doan mua trong mua gié mua tay
nam kéo dai trong 15 ngdy, ching t6i nhan thiy
r@ing, trong mdi mot dot gian doan mua nhu vay,
hinh thé thoi tiét tir ngay no qua ngay kia thay
d6i khong dang ké. Vi vdy, trong bai bao nay,
mdi mot dot gian doan mua chung t6i chi phan
tich hinh thé thoi tiét ciia mot ngay dai dién cho
ca dot. Do tinh chét cta hinh thé thoi tiét gay
mua trong mua gié mua tiy nam chi yéu hoat
dong trong muc tr 1000mb dén muc 500mb nén
& day, chung t6i chii yéu phan tich b ban dd
duong ding cao va duong dong trén cac muc
1000, 850, 500 va 200mb lac 7 gio sang gio Viét
Nam.

1) Dot gian doan tir ngay 10 -14/7/2013

Luong mua cu thé cua dot gian doan nay
duoc dan ra trong bang 1.
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Bang 1. Lwong muwa (mm) o khu vuwc Tdy Nguyén trong dot gian doan tir ngay 10-14/7/2013

STT Tram Ngay 10 Ngay 11 Ngay 12 Ngay 13 Ngay 14
1 Pleiku 0.3 - - - -
2 BiénHb 0.3 - 0.8 - -
3 Yaly 2.7 5.6 - - -
4  ChuProng 0.0 - - 1.9 -
5 Chu Sé - - - - -
6 Dik Poa - - - - -
7  Dik So Me - - 7.0 - -
8 PoMoRé - - 6.2 0.6 -
9 Kabang 1.5 9.2 7.0 - -
10 AnKhé - - 8.2 - 0.1
11 AyunPa - - - - -
12 KrongPa - - - - -

Tir bang 3.1 ta thay, trong dot gian doan cua
gi6 mua mua tady nam nay, trén khu vuc Tay
Nguyén hau nhu khong c6 mua va hién tuong
nay kéo dai trong sudt 5 ngay, nhitng noi c6 mua
thi luong ciing khong dang ké, khong vuot quéa
3mm trong 12 gio, ngoai trir ngay 12/7/2013, tai
cac tram Kabang va Po Ro Mé c6 mua trén 6mm
trong 24 gid. Dé hiéu rd hinh thé thoi tiét gay
nén dot gian doan ndy clia mua gié mua tdy nam
trén khu vuc nghién ctru tir ngay 10-14/7/2013,
chung t6i tién hanh phan tich bo ban ngay
10/7/2013(hinh 1). Hinh 1 chi ra ring trén muc
1000mb, ving dém gan xich dao ning 1én phia

Ban do muc 500mb 00Z10JUL2013

bac nén gi6 tay tir ving dém nay cing véi gio
tay tir vinh Bengal thdi sang thoi qua khu vuc
Tay Nguyén. Trén muc 850mb, gio tir cac trung
tam 4p cao ban cdu Nam théi qua vinh Bengal
to1 khu vue Tay Nguyén c6 hudng tay. Trén muc
500mb, gié dong nam tir &p cao Nam Thai Binh
Duong va ap cao chau Uc hop luu véi gi6 tay
nam tir 4p cao Mascarene thoi qua phia tay khu
vuc Tay Nguyén. Trén muc 200mb, déi gidé dong
nhiét doi bi pha vo boi mdt xody nghich hoat
dong trén Tay Bac Thai Binh Duong, thoi qua
khu vyc c6 hudéng nam.

Ban do muc 200mb 00Z10JUL2013
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Hinh 2. Hinh thé thoi tiét ngay 19/9/2014, ngay gian doan miea gié miia tdy nam
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Hinh 2. Hinh thé thoi tiét ngay 19/9/2014,
ngay gidn doan mua gié mua tay nam

Hinh 2 chi ra rang trén myc 1000mb, gi6 tiy
bac tir vinh Bengal thdi qua khu vire nghién ciru
dé do vao x04y thuan nhiét doi dang hoat dong
trén Ty Bac Thai Binh Duwong. Trén muc
850mb, xo4y thuan nhiét déi trén Tay Bac Thai
Binh Duong van hoat dong nén gi6 tay béc thdi
qua khu vuc nghién ciru van tdn tai nhu trén muc
1000mb. Trén muc 500mb, gié dong bic tir xody
thuan nhiét déi trén Tay Bac Thai Binh Duong
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thdi qua khu vyc nghién ctruPén muc 200mb,
dai gio dong nhiét d6i hoat dong yéu va khong
hoan tra trd lai cho ap cao Mascarene nhu trung
binh nhiéu nam [1]. Trong nhing ngay gian doan
mua dot tir ngdy 19-23/9/2014 ta thiy, trong tang
d6i Iuu dudi c6 gio tay bac; trong tang ddi luu
gita co gi6 dong bic va trong tang ddi luu trén
dai gio dong nhiét d6i suy yéu.

3) Dot gian doan tr ngay 14-19/8/2015

Lugng mua cu thé cua dot gian doan nay
duoc dan ra trong bang 3.

Bang 3. Luwong mwa (mm) o khu vuc Tay Nguyén trong dot gian doan tw ngay 14-19/8/2015

STT Tram Ngay 19 Ngay 20 Ngay21 Ngay22 Ngay23
1  Pleiku - - - 0.0 1.1
2 BiénHb - - 0.0 -
3 Yaly - - - -
4  ChuProng - 5.0 3.9 -
5 Chu Sé - - - -
6 DikPoa - - - -
7  Dik So Me - - - -
8 PoMoRé - - - -
9 Kabang 0.0 3.7 - - -
10 AnKhé - - - -
11 AjunaPa - - - -
12 KrdngPa - 0.0 - -

Tir bang 3 ta thay, trong dot gian doan nay,
trén khu vuc Tay Nguyén hau nhu khong mua
va hién tuong khong mua kéo dai trong sudt 6
ngay, nhiing noi c6 mua thi lugng cling khong
dang ké, khong vuot qua 3mm, ngoai trir ngdy
18/8/2015, tai An Khé c6 mua 1én dén 17,6mm.
Dé hiéu rd hinh thé thoi tiét gay nén dot gian
doan nay cua mua gié mua tdy nam trén khu vuc
nghién ciru, ching t6i phan tich bd ban dd ngay
14/8/2015 (hinh 3). Tir hinh 3 ta thiy, trén muc
1000 va 850mb, gié tdy nam tir ap cao chau Uc
théi t6i v6i cuong d6 yéu. Trén muc 500mb, ap

cao can nhiét déi Bic Thai Binh Duong khéng
ché khu vuc Tay Nguyén, tao nén mot doi gid
dong thoi qua khu vuc nghién ctu. Pén muc
200mb, gi6 tay thdi qua khu vuc nghién ciru dé
d6 vao ranh thip dang hoat dong trén Tay Thai
Binh Duong. Trong nhiing ngay gian doan mua
dot tir ngay 14 - 19/8/2015 ta thy, trong tang ddi
lwu dudi gio tdy nam c6 cudng do yéu; trong
tang ddi luu gitta ¢6 gié dong thoi tir ap cao can
nhiét d6i Bic Thai Binh Duong; trong ting dbi
luu trén, d6i gié dong nhiét doi khong ton tai.

TAP CHi KHI TUQNG THUY VAN
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Hinh 3. Hinh thé thoi tiét ngay 14/8/2015, ngay gié miia tay nam gidn

Ban do muc 200mb O00Z19SEP2014

Tur 3 dot gian doan mua trong mua gidé mua
tdy nam trén khu vire Ty Nguyén ta thiy c6 mot
dic diém chung, d6 1a: trong tang ddi luu dudi
gi6 c6 huéng tdy dén Tay bac hoic Tdy nam
nhung cudng do yéu; trong tang ddi luu giita gio
¢6 hudng tir dong nam dén Pong Bic; trong tang

d6i luu trén déi gié dong nhiét doi suy yéu 13 rét.
3.2 Dot mwa gio mua tdy nam hoat dong tir
ngay 23-28/9/2012
Luong mua cu thé cua dot mua gi6 mua dugc
dan ra trong bang 4.

Bang 4. Lwong mwa (mm) 6 khu vuc Tay Nguyén trong dot gio mua hoat dong tu ngay
23-28/09/2012

STT Tram Ngay 23 Ngay 24 Ngay25 Ngay26 Ngay 27
1  Pleiku 44,4 4,5 - 29,7 1,3
2 Bién Hb 37,9 3,2 - 6,4 2,0
3 Yaly 8,8 3,2 5,5 3,3 3,0
4 ChuProng 84,5 65,8 - 16,7 27,1
5 ChuSé 51,6 63,0 2,6 32,6 5.4
6 Dik Poa 41,1 2,0 - 3,9 1,4
7  Pik So Me 90,1 - - 27,4 3,6
8 PoMoRé 38,0 4,9 0,2 5,5 2,2
9 Kabang 0,0 - - 0,5 7,2
10  AnKhé 85,5 33,8 - 34,1 7,8
11  AyunPa 0,0 38,6 0,5 0,4 9,7
12 KrongPa 19,2 1,0 - 8,7 27,5

Tt bang 4 ta thiy, mua trong gié mua tay
nam trén khu vuc nghién ciru xay ra kha déu,
lugng mua pho bién tir 10-50mm, c6 nhiing
ngay, nhimng noi 1én dén 90,1mm. Nhiing dot
mua cua gié mua tdy nam hoat dong kéo dai

TAP CHI KHI TUQNG THUY VAN

hang tudn.Tuy nhién, ciing c6 nhitng noi nhét
dinh vao nhimng ngay nhét dinh khong c6 mua.
Dé hiéu o hinh thé thoi tiét gdy mua trong mua
g16 mua tady nam trén khu vuc nghién ctru, chiing
t6i phan tich bo ban d6 23/9/2012 (hinh 4). Tur
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hinh 4 ta théy, trén myuc 1000mb va 850mb, gid
tdy nam tir 4p cao Mascarene va ap cao chau Uc
th6i qua khu vue Tay Nguyén, trén muc 500mb,
gi6 tdy nam tir ria tdy bac cua ap cao can nhiét
d6i Bac Thai Binh Duong thoi qua khu vuc Tay
Nguyén va trén myc 200mb, doi giéo dong nhiét
d6i hoat dong kha 6n dinh. Trong nhiing ngay

Bon do muc 200mbd 00Z23SEP2012
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mua do gié mua tiy nam, trong ting ddi luu
dudi, gié tdy nam tur cac trung tdm phat gi6 ban
cau Nam thdi qua khu vuc nghién ctru; trong
tang ddi luu giita, gio tdy nam tir ria tay bac ap
cao can nhiét d6i Bic Thai Binh Duong thdi toi;
con trong tang ddi luu trén, d6i gio dong nhiét
d6i thoi qua khu vue Tay Nguyén.

Bon do muc S00mbd 00Z23ISEP2012
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Hinh 4. Hinh thé synop ngay 23/9/2012, ngay gi6é mia tdy nam hoat dong

4. Két luan

Qua trinh thyc hién viéc phan tich, xac dinh
hinh thé thoi tiét gdy mua va gian doan mua
trong mua gié mua tay nam trén khu vyc Tay
Nguyén, bai bao da rat ra dugc su khac nhau co
ban gitra hai trang thai nay nhu sau:

- Khi trong tang ddi luu dudi gié c6 hudng
tay dén tdy bac hodc tdy nam nhung cudng do
yéu; trong tang d6i luu gitra gi6 c6 hudng tir
d6ng nam dén dong bic; trong tang dbi luu trén

d6i gio dong nhiét doi suy yéu ro rét thi khu vue
Tay Nguyén bi gian doan mua trong mua gio
mua tay nam.

- Khi trong tang d6i luu dudi, gié tdy nam tir
céc trung tim phét gié ban ciu Nam thoi qua khu
vuc nghién ciru; trong tang dbi luu gitra, gio tay
nam tir ria tdy bac ap cao can nhiét doi Bac Thai
Binh Duong théi toi; con trong tang ddi luu trén,
d6i gi6 dong nhiét doi thoi qua khu vuc Tay
Nguyén thi khu vuc c6 mua trong mua gié mua
Tay Nam.

TAP CHi KHI TUQNG THUY VAN
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RESEARCHING TO DETERMINE THE WEATHER PATTERN
CAUSING DISRUPTED RAINFALL IN THE SOUTHWEST MONSOON
IN THE HIGHLANDS

Pham Minh Tien', Lai Thi Chieu’
"Hanoi University of Natural Resources and Environment

Abstract: Using the daily rainfall data at 12 meteorological stations in the Central Highlands
to identify active southwest monsoons and inactive southwest monsoons. At the same time, the paper
also produced a set of field and stream line maps on the 1000, 850, 500 and 200mb to determine the
weather patterns causing these two types of adverse weather events in the southwest monsoon in the
Central Highlands. The results show that, during the rain interruption in the southwest monsoon,
there is weak west winds in the lower troposphere, east winds in the middle troposphere and tropi-
cal east winds do not exist as in the rainy days.

Keywords: Rain interruption, inactive southwest monsoon, southwest monsoon.
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NGHIEN CUU PE XUAT BO TIEU CHI LONG GHEP VAN
PE BIEN POI KHi HAU VAO CHINH SACH CHUYEN
POI KINH TE, PAM BAO PHAT TRIEN BEN VUNG
KHU VUC NAM TRUNG BQ

Mai Kim Lién'?, Hoang Vin Pai’, Luvu Pirc Diing*, Nguyén Di¢u Huyén'

Tém tit: Viét Nam la mét trong sé it cdc quoc gia trén Thé giGi phdi doi mdt véi cdc tdc dong
tiéu cuee vé bién doi khi hqu. Cing véi viéc thue hién cam két tw nguyén quéc gia iing phé véi bién
doi khi hdu ciia minh, Viét Nam dang quan tam dén xdy dung co cdu kinh té img phé cé hiéu qua
Véi cdc tdc dong ciia bién doi khi hdu. Poi véi mot nuée néng nghiép truyén thong, dang trong giai
doan chuyén doi manh mé tir co cdu kinh té chii dao la néng nghiép sang co cau kinh té Cong nghiép
- Dich vu - Nong nghiép, nguwoi dan dang can dwoc sw hé tro tich cuc ciia Nha miede trong long
ghép bién doi khi hdu vao phat trién kinh té xa hi; Chuyén déi co cdu kinh té vmg phé véi bién doi
khi hdu trong nhiéu nganh, nhiéu dia phwong. Trong nghién citu nay, bude dau da dé xudt dwoc 7
nhém tiéu chi véi 43 tiéu chi thanh phan dé lam co sé cho viée danh gid van dé long ghép bién doi

khi hdau vao chinh sdach chuyén doi co cau kinh té cho khu viee Nam Ti rung Bo.

T khéa: Bj tiéu chi; bién doi khi hdu; chuyén doi co cdu kinh té; phat trién bén viing.

Ban Bién tap nhan bai: 15/07/2018 Ngay phan bién xong: 10/09/2018 Ngay dang bai: 25/10/2018

1. Mé dhu

Bién d6i khi hau Trai dit dang 1a mot trong
cac nguy co 16n de doa sy phat trién bén viing
(PTBV) cua Loai nguoi. Chinh vi vay, Hoi nghi
Thuong dinh Trai dat (Hoi nghi Rio-92) da
thong qua Cong wdc khung vé bién d6i khi hau
vao nam 1992. Tiép d6, nam 1997, Nghi dinh
thu Kyoto dd théng nhit mot trong cac co ché
giam nhe bién doi khi hau (BPKH) - Co ché
phat trién sach. Cac hoi nghi cac bén lién quan
COP cudi cung di d&én Thoa thuin bién ddi khi
hau Pari - COP 21 vao nam 2015, véi co ché
chinh dé ung pho véi bién ddi khi hau 1a Cam
két tu nguyén qudc gia (NDC) g pho bién doi
khi hau. Viét Nam 1a mot trong sé it cac qudc
gia trén Thé gii phai d6i mat vai cac tac dong
tiéu cuc cua BDKH. Déng thoi voi viéc thuc
hién Cam két tw nguyén quc gia tmg phé véi

ICuc Bién doi khi hdu, Bé Tai nguyén va Moi
truong

’Khoa Méi truong, truong Dai hoc Khoa hoc tw
nhién, Dai hoc quéc gia Ha Ngi

Vién Khoa hoc Khi tiwgng, Thiy van va Bién
doi Khi hau

*Vién Khoa hoc tai nguyén nudc

Email: lien_va2l@yahoo.com

BDKH cta minh, Viét Nam dang quan tdm dén
xay dung co ciu kinh té timg phé c6 hiéu qua
vGi cac tac dong ctia bién doi khi hau. Do vay,
trong thoi gian vira qua, cac khai niém va chinh
sach vé Long ghép bién doi khi hau vao phat
trién kinh t& x4 hoi; Chuyén doi co cau kinh té
(CPCCKT) tmg phé véi BDKH trong nhiéu
nganh, nhiéu dia phuong & khip ca nudc.

Hién nay, trén Thé gidi va & trong nudc da co
cac nghién ctru vé xay dung cac bo chi thi: ton
thuong do BDKH, thich irng vé1i BDKH; cling
nhu tiéu chi CODCCKT tng phé véi BPKH. Tuy
nhién, viéc can thiét va quan trong 1a danh gia
dugc cac hanh dong 10ng ghép va hiéu qua cua
qué trinh léng ghép BDKH vao qua trinh
CDCCKT vung chua c6 mot thang do dudi dang
b tiéu chi. Bai bao nay xin dua ra co s¢ ly luén
dé xay dung mot bo tiéu chi 1ong ghép van dé
BDKH vao chinh saich CBCCKT, dam bao
PTBV.

2. Co sé thue tién cho viéc xay dung b tiéu
chi 10ng ghép bién déi khi hau vao chuyén doi
co cdu kinh té

Hién nay, chua c6 nghién ctru tryc tiép nao
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lién quan dén xdy dung b tiéu chi 1ong ghép
BDKH vao qué trinh chuyén ddi co cau kinh té
no6i chung. Tuy nhién, dén nay da c6 mot s6 bd
tiéu chi, chi tiéu lién quan dén quan ly tai
nguyén, bao vé moi truong va phat trién bén
virng di dwoc ban hanh & cap d6 qudc gia cling
nhu dia phuong, bao gdm: B¢ chi tiéu vé tai
nguyén va méi truong trong Chién lugc PTBV
quéc gia; B chi tiéu PTBV dia phuong; Hé
thdng cac chi tiéu thong ké qudc gia; Hé thong
chi tiéu thong ké nganh tai nguyén va moi
truong; va cac tiéu chi, chi $6 ¢6 lién quan duogc
phan anh trong cac chién lugc cu thé ciia cac linh
vuc tai nguyén va méi trudng. Hé thong céc tiéu
chi, chi s6 lién quan dén mg phé véi BPKH,
quan ly tai nguyén va moi truong da ban hanh &
nudce ta hién nay, nhin chung kha da dang va
phong pht; tao co so tién dé cho viée danh gid,
giam sat ting truong xanh va phat trién bén
viing.

2.1 Co so thuc tién cho viéc xdy dung bj tiéu
chi

(1) Nghién ciru xdy dung tiéu chi PTBV cdp
quéc gia

Niam 2003, Vién Mbi truong va PTBV phdi
hop véi Lién hi€p cac Hoi Khoa hoc Ky thuat
Viét Nam dé xuét tiéu chi cu thé caa PTBV la
bén viing vé kinh té, xa hoi va méi truong; Doi
moi chinh sach xa hoi - Luan ¢t va giai phap,
theo do, cac tac gia lam rd 05 h¢ chi bao thé hién
quan diém PTBV: Phat trién xa hoi, phat trién
kinh té, bao vé méi truong, phat trién chinh tri,
tinh than, tri tu¢, va cudi ciing 1a chi bao quéc té
vé phat trién.

Néam 2012, Thu tuéng Chinh phu da phé
duyét Chién lugc Phat trién bén virng Viét Nam
giai doan 2011-2020 v6i muc ti€u tang trudng
bén vitng, c6 hiéu qua, di d6i véi tién bo, cong
bang x3 hoi, bao vé tai nguyén va méi trudng,
giit vitng 6n dinh chinh tri - x4 hoi, bao vé viing
chic doc lap, chii quyén, thdng nhat va toan ven
lanh thé qudc gia. Kém theo Quyét dinh 14 bo chi
tiéu gidm sat va danh gia PTBV Viét Nam giai
doan 2011-2020 gdm 3 chi tiéu tong hop, 10 chi
tiéu vé kinh té, 10 chi tiéu vé xa hoi va 7 chi tiéu
vé tai nguyén va méi truong. Pay 1a 1an dau tién
mot bd chi tiéu vé PTBV duge dua vao hé théng
van ban phap luat cua Chinh phu [10]
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Hinh 1. Bé tiéu chi Phat trién bén viing cua Lién hiép quic

Nam 2015, viéc ra doi Bo ti€u chi “17 muc
tiéu phat trién bén vimg (SDG) véi 169 tiéu chi
phat trién bén viing cua Lién hiép qudc, trién
khai ap dung tat ca cac qudc gia trong giai doan
2016-2030 [7] dé thay thé cho B tiéu chi “8
muc tiéu thién nién ky” da dugc ap dung trong
giai doan 2000-2015. B¢ tiéu chi SDG dang
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duoc cac Bo nganh xem xét va dua ra cac tiéu
chi dinh luong cu thé [10].

Nhu vay, cac nganh va dia phuong nudce ta da
¢6 mot s6 bo tiéu chi dé danh gia sy PTBV bao
gdm nhiéu chi tiéu c6 kha ning dinh lugng toan
b céc khia canh kinh té x3 hoi va moi truong cua
su phat trién nganh, dia phuong va dat nuéc. Tuy
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nhién, bo tiéu chi nay khong thé dung dé danh gia
mdt cach hi¢u qua khia canh riéng cta vi¢c léng
ghép van dé BPKH vao phat trién kinh té xa hoi
noi chung va CDCCKT néi riéng.

(2) Xdy dung bé chi tiéu thong ké dé danh gid
phat trién

Quy dinh ndi dung chi tiéu théng ké thudc hé
thong chi tiéu théng ké qudc gia da duge Chinh
pht d ban hanh theo Nghi dinh s 97/2016/ND-
CP [4]. Hé thong chi tiéu thong ké qudc gia bao
gd6m 20 nhom chi tiéu: 1- Dat dai, dan sd; 2- Lao
dong, viéc lam va binh déng gioi; 3- Doanh
nghiép, co s6 kinh té, hanh chinh, sy nghiép; 4-
Pau tu va xay dung; 5- Tai khoan qudc gia; 6-
Tai chinh cong; 7- Tién t& va bao hiém; 8- Nong,
lam nghiép va thuy san; 9- Cong nghi¢p; 10-
Thuong mai, dich vu; 11- Gia ca; 12- Giao thong
van tai; 13- Cong nghé thong tin va truyén thong;
14- Khoa hoc va cong ngh¢; 15- Giao duc; 16-Y
té va cham soc ste khoe; 17- Van hoa, thé thao
va du lich; 18- Mtrc séng dan cu; 19- Trét tu an
toan xa hdi va tu phap; 20- Bao v€ moi truong.

Ciing trong nam 2016, Quyét dinh sb
54/2016/QD-TTg ctia Thu tuéng Chinh phu ban
hanh Hé théng chi tiéu thong ké cap tinh, cip
huyén, cap xa [9]. Theo d6, cap tinh ¢6 110 chi
tiéu dugc phan thanh 20 linh vuc bao gém: 1-
dét dai, dan sb; 2- lao dong, viéc lam va binh
dang gidi; 3- doanh nghiép, co sé kinh té, hanh
chinh, sy nghiép; 4- dau tu va xay dung; 5- tai
khoan qudc gia; 6- tai chinh cong; 7- bao hiém;
8- nong, lam nghiép va thuy san; 9- cong nghiép;
10- thuong mai, dich vu; 11- gia ca; 12- giao
thong van tai; 13- cong nghé thong tin va truyén
thong; 14- khoa hoc va cong ngh¢; 15- giao duc;
16- y t& va cham soc stc khoe; 17- van hoa, thé
thao va du lich; 18- murc séng dan cu; 19- trat tu,
an toan xa hdi va tu phap; 20- bao v€ mai truong.

Dbi v6i nganh tai nguyén va méi trudng, nim
2007, B6 Tai nguyén va Mai truong ra quyét
dinh s6 18/2007/QD-BTNMT vé viéc ban hanh
Hé thong chi tiéu théng ké nganh Tai nguyén va
Moi truong [2] voi 231 chi tiéu ¢ 2 nhém: Nhom
1 - Hé thong chi tiéu nganh tai nguyén va moi
truong; Nhom 2 - Chi tiéu thong ké phuc vu
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quan ly. Pén nim 2013, Bo Tai nguyén va Moi
truong ban hanh thong tu sé 29/2013/TT-
BTNMT vé Hé thong chi tiéu thong ké nganh tai
nguyén va méi trudng [3]. Hé thong c6 70 chi
tiéu ¢ 15 linh vuc. Nhin chung, hé théng chi tiéu
thong ké nganh tai nguyén va moi truong 1a tap
hop cac chi tiéu thong ké phan anh tinh hinh
nganh tai nguyén va moéi truong, dé thu thap
thong tin théng ké phuc vu cong tac quan Iy cua
cac co quan nha nudc trong viéc danh gid, du
bao, hoach dinh chién luoc, chinh sach, xay
dung ké hoach phat trién kinh té- xa hoi chung
ctiia dat nudc va cia nganh tai nguyén va moi
truong trong ting thoi ky; dap tmg nhu ciu
thong tin théng ké cho cac td chirc, c4 nhan co
nhu cau sir dung thong tin vé cac linh vyc: dat
dai; tai nguyén nudc; tai nguyén khoang san, dia
chat; moi truong; khi tugng thuy van; bién ddi
khi hau; do dac va ban do; quan 1y téng hop va
thong nhét vé bién va hai dao.

Céc bo chi tiéu théng ké néu trén rat c6 gia
tri va can thiét trong quan ly kinh té x4 hoi dat
nuée, tuy nhién, khong phai 13 tiéu chi dé danh
gia su chuyén dbi co ciu kinh té, dac biét 1a
chuyén di co cau kinh té thich tng vé6i bién d6i
khi hau.

(3) Bo chi tiéu giam sat, danh gida PTBV dia
phuong giai doan 2013-2020

Nhim tao cin ¢t phap 1y thong nhat dé quan
1y, gidm sat va danh gid viéc trién khai thuc hién
Chién lugc PTBV Viét Nam giai doan 2011-
2020, Thu tuéng Chinh pht da ban hanh B¢ chi
tiéu giam sat, danh gia phat trién bén viing dia
phuong giai doan 2013-2020 theo Quyét dinh
432/Qb-TTg ngay 11/11/2013 [10]. BS chi tiéu
giam sat, danh gia PTBV dia phuong giai doan
2013-2020 dugc xay dung dua trén céac chi ticu
giam sat, danh gia PTBV Viét Nam giai doan
2011-2020, Hé thong chi tiéu thong ké qudc gia
va Ké hoach hanh dong qudc gia vé Phat trién
bén ving giai doan 2013-2015. Bo chi tiéu giam
sat, danh gia phat trién bén viing dia phuong giai
doan 2013-2020 bao gdm 28 chi tiéu chung va
15 chi tiéu dac thu vung. Céc chi tiéu chung
gdm: 1 chi tiéu tong hop, 7 chi tiéu trong linh
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vuc kinh té, 11 chi tiéu trong linh vyc xa hoi, 9
chi ti€u trong linh vyc tai nguyén va moi trudong.
Céac vung dac thu duoc lya chon la cac vung da
duoc xac dinh trong “Chién luoc phat trién kinh
té - xa hoi 2011-2020”, bao gdm: Ving trung du,
mién niii; Ving ddng bang; Ving ven bién; D6
thi truc thudc trung wong va Nong thon. Trong
chi tidu chung va chi tiéu dic thu ving c6 mot sd
chi tiéu khuyén khich sir dung. Céc chi tiéu nay
khong bit budc str dung ma chi khuyén khich cac
dia phuong sin c6 ngudn sb liéu hodc c6 didu
kién khao sat thu thap sb liéu 4p dung dé giam
sat, danh gia phat trién bén ving.

B9 chi tiéu gidm sat, danh gia phat trién bén
virng dia phuong tuong ty nhu cac b ti€u chi
phat trién bén viing khac (8 muc tiéu thién nién
ky, SDG) khong thé dung dugc trong viéc danh
gia qua trinh CDCCKT thich tng véi BDKH.

(4) Nghién curu xay dung bo tiéu chi BDKH

Trudc sirc ép clia bién doi khi trai dat va tac
dong tiéu cuc cuia BbKH dén kinh té va moi
truong Viét Nam, cac td chirc va cac nha khoa
hoc trong nhiéu linh vuc & cac qubc gia di co
nhiéu nghién ctru xay dyng bo tiéu chi danh gia
bién d6i khi hau tai Viét Nam. Nam 2012, Vién
Khoa hoc Khi trgng Thuy van va Moi truong da
cong bd sach “Tich hop van dé bién d6i khi hau
vao ké hoach phat trién kinh té- xa hoi” [14].
Trong nghién ctru nay, cac tac gia da dua ra cac
quy trinh tich hop van dé bién d6i khi hau vao
chién lugc, quy hoach, ké hoach phat trién kinh
té xa hoi & cép qudc gia, cAp nganh va cip dia
phuong.

Nim 2013, Bo Nong nghiép Phat trién Nong
thon da thuc hién dé an “Téi co cau nganh nong
nghiép theo hudng nang cao gia tri gia tdng va
phat trién bén viing” [1]. Trong d6, d& an di dua
ra nhiing dinh huéng chung trong thuc hién tai
co cAu nganh nong nghiép duya trén ba khia canh
kinh té, xa hoi, moi truong. Trong tung linh vuc
cu thé, dé an xac dinh sé& xin v kién cua cac dia
phuong, chuyén gia gop ¥ cho cac tiéu chi cu thé
dé tai co cau nganh mot cach hop 1y.

Nhiing nghién ctru vé phat trién kinh té
nganh, vung, dia phuong thich ing véi BDKH
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c6 mot sb nghién ctru sau:

Thang 3/2009, Vién Nghién ctru Bién di khi
hau - Pai hoc Can Tho két hop voi Trung tam
Vung START Dong Nam A, Pai hoc K¥ thuat
Helsinki va Qui Hoang di Thé gidi da to chirc
hoi thao “Péanh gia nhanh tic dong, tinh dé ton
thwong va kha ning thich nghi véi bién doi khi
hau va 1i lut & Pdng bang soéng Ciru Long”,
duoc tai tro bai Mang lugi Chau A - Théi Binh
Duong vé nghién ctru bién ddi khi hau toan cau
va BO Ngoai giao Phan Lan. Tai Hoi thao, nhiéu
dé xuat clia nguoi nong dan nong nghiép, nudi
trong thuy san va doanh nghiép nho tir cac tinh
thuoc Dong bang séng Ctru Long dé cap dén cac
bién phéap thich nghi nhu thay ddi co cdu mua
vu, lam dé bao, tréng rung, tim giéng cay con
moi, trit nudc sach, cac bién phap han ché ton
thuong cho tré em (nha gilr tré¢ mua 1, tap boi,
phat 4o phao, thuyén y té, thuyén dua tré di
hoc...). Thong qua hoi thao, cé thé danh gia
duoc muc do anh huong cuia BDKH dén nhiéu
d6i tuong va thé hién sy chung tay gop stc cua
ngudi dan, cac to chirc trong viéc Gmg phé véi
BDKH ¢ vung song nude Cuu Long hién nay.

Vi tinh cap thiét cao cua viée tim nhitng giai
phap giam thiéu va tmg pho voi BPKH, viée
16ng ghép bién ddi khi hau vao ké hoach phat
trién kinh té - xa hoi ving, dia phuong dang 1a
mot hudng di ding dan va c6 ¥ nghia. Hién nay
d3 c6 mot s cong cu dé giup cho cac dia phuong
thuc hién 16ng ghép bién doi khi hau vao ké
hoach phat trién cy thé ¢ timg dia phuong véi su
hd trg ctia cac nha khoa hoc, cac cdp chinh quyén
va cac t6 chirc Phi chinh phu khéac. Dé gitip cho
can bo lanh dao dia phuong, can bd ki thuat va
céc to churc xa hoi dan sy dia phuong mot cach
tiép can twong ddi ph hop véi cong dong, Trung
tam Bao ton va Phat trién Tai nguyén nude, Vién
Nghién ciru Bién d6i khi hau - Pai hoc Can Tho,
Mang luéi Bao vé Moi trudng va Ung pho vai
Bién d6i Khi hau ving Pong bing song Ciru
Long di xuat ban sach “Phuong phap 1dng ghép
bién d6i khi hau vao ké hoach phat trién kinh té
xa hoi dia phuong” do Tién si Lé Anh Tuan chu
bién, xuat ban nim 2011 [13]. Quyén sach nay
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nhu mdt cAm nang huéng dan cac bude thuc
hanh viéc nong ghép bién doi khi hau vao ké
hoach phat trién kinh té x3 hoi dia phuong, la
ngudn tai lidu tham khao cho cac cong dong dia
phuong dic biét 1a ving Pong bang song Ciru
Long duoc xem 1a mot trong ba dong bang chiu
tac dong cua bién ddi khi hau cuc ki 16n 1én sinh
ké ciia ngudi dan.

Trong Dy an Danida “Panh gia tac dong cua
Bién d6i khi hau dén diéu kién tu nhién, moi
trudong va phat trién kinh té - x4 hoi & Trung
Trung B Viét Nam” do Mai Trong Thong lam
chu nhiém [8], nhém nghién ctru d3 tién hanh
xay dung kich ban BDKH chi tiét dén 2050 cho
khu vic Trung Trung Bo bang phuong phéap ha
thdp quy mé dong luc. Hai md hinh khi hau khu
vuc la RegCM3 (Regional Climate Model phién
ban 3.0) va CCAM (Cubic Conformal Amost-
pheric Model) da dugc str dung dé dy tinh mot sb
yéu t6 va hién tuong lién quan dén truong mua
va nhiét d§. Phan Van Tan va nnk. (2011) trong
dé tai “Nghién ctru tic dong cta bién ddi khi hau
toan cau dén cac yéu td va hién tuong khi hau
cuc doan ¢ Viét Nam, kha nang du bao va giai
phap chién lugc tmg phéd” trong khudén khd
Chuong trinh KC.08/06-10 da dé cap dén cac du
tinh BPKH tir mot s6 mo hinh khu vuc. Tuy
nhién cac du tinh mai chi dugc thuc hién riéng 1¢
cho timg mé hinh va ciing chi dén 2050.

Nam 2010 “Hoi nghi khoa hoc phat trién
néng nghiép bén virng thich tmg véi su bién ddi
khi hau” da duogc t chic tai Tp. H6 Chi Minh.
Hoi nghi da thu thap duoc nhiéu bai nghién ctru
vé vin dé phat trién nong nghiép bén viing thich
mg v&i sy BDKH; anh hudng ciia phan bon dén
su sinh truong va ning sut cay nong nghiép; cac
chét dinh dudng va cac dich bénh trong chin
nudi dé tir d6 giam thiéu tac hai ctia chung dén
moi truong xung ty nhién.

“Béo cao tong két hoi thao bién dbi khi hau:
Tac dong, thich ing va chinh sach trong nong
nghiép” ctia Trung tim Phat trién Nong thon
Mién Trung vao thang 4 nam 2011 [12] d3 dua
ra nhirng phan tich cu thé vé tac dong, dua ra
nhig kich ban, nhitng du bao cta bién doi khi
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hau dén san xuat nong nghiép & hién tai va tuong
lai. B4o c4do da néu lén hai huéng nghién ctru
chinh trong viéc xay dung cac giai phap thich
mg voi bién d6i khi hau trong linh vyc nong
nghiép d6 1a: Nghién ctru co ban vé tac dong cua
bién d6i khi hau, trén co so d6 dé xuat cac giai
phap Gmg véi bién d6i khi hau trong san xudt
nong nghiép; Nghién ctru hanh dong c6 su tham
gia (6 nghién ctru nay cac nha khoa hoc va nguoi
dan hop tac chat ché véi nhau tir khau phat hién
véan dé tién hanh nghién ctru va tng dung trong
san xuét). Maic du vay, bao cédo chua chi ra
nhirng kho khan trong cong tac danh gia tac dong
ctia bién d6i khi hau gip phai trong khi c6 nhiéu
phuong phap con kha maéi mé khong chi véi
nhirng nguoi lam cong tac lanh dao, quan 1i ma
dic biét d6i véi nguoi dan.

Nim 2012, Tac gia Nguyén Lap Dan di cho
xuit ban sach tham khao véi nhan dé “Quan Iy
han héan, sa mac hod ving Nam Trung B¢ trong
bbi canh bién d6i khi hau”. Quyén sach 1a tap hop
cac két qua nghién ciru cua tap thé tac gia dé tai
K(C.08.23/06.10 [5] thuc hién nhdm xay dung hé
thdng quan 1i han han, sa mac hoa ving Nam
Trung B9. Trén co so xay dung kich ban han han
vung Nam Trung B c6 xét dén bién d6i khi hau,
Tac gia di sau phan tich, danh gia hi¢n trang anh
hudng ctua bién ddi khi hau va tac dong cua viéc
khai thac dén han hén, sa mac hoa vung dé trén
co s& d6 xay dung hé thdng quan Ii han han qudc
gia dén nam 2020 cy thé cho ving Nam Trung
Bo. Trén co s d6, dé xuét giai phap chién lugc,
phong ngira ngin chin va phuc hoi cac dién bién
han, sa mac hod ving Nam Trung Bg. Co thé noi,
quyén sach nay nhu mot cuén cAm nang cung cip
thong tin bd ich cho moi ddi tuong, co thé phuc
vu trong cong tac giang day, la tai liéu tham khao
cho céac nha nghién ctru khoa hoc va nhitng nha
lam cong tac hoach dinh chinh sach phat trién.
Nghién ctru vé Bién d6i khi hau va sinh ké ven
bién tap trung hudng t6i su phat trién bén viing
sinh ké ven bién, véi 3 tru c6t 1a kinh t&, xa hoi va
moéi truong. Bé 1am duogc diéu do, cac tac dong
ciia BPKH dén sinh ké ven bién, kha nang bi tén
thwong cua sinh ké ven bién trude tac dong cua
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BDPKH dugc di sau phan tich; tir 6 cong trinh
lién hé truc tiép tGi BDKH va sinh ké ven bién
ctia Viét Nam, danh gia tong quan vé cac hoat
dong sinh ké ving ven bién Viét Nam trong mdi
lién h¢ voi BDKH, phan tich thuén lgi, kho khan
va nhitng giai phap trng pho.

Huynh Thi Lan Huong (ndm 2014) véi dé tai
“Nghién ctru phat trién bo chi sb thich ung vai
bién d6i khi hau phuc vu coéng tac quan 1y nha
nude vé bién déi khi hau, BDKH -16” [6] da xay
dung co so khoa hoc, dé xuat duge bo chi sb
nham danh gi hoat dong thich tmg véi bién doi
khi hau. Pé tai da ap dung thir nghiém thanh
cong b chi s thich tmg trong quan 1y thuc hién
cac hoat dong thich trng cho tinh Quang Ngai va
Thanh phé Can Tho, tir d6 kién nghi viéc sir
dung b chi sb thich tmg véi bién d6i khi hau ¢
Viét Nam. B chi s6 thich ung véi BDKH véi 2
b chi s6 chinh 1a: Bo chi s6 vé kha nang chdng
chiu cia moi truong tuy nhién gém cac nhom chi
s6: su da dang ctia moi truong tu nhién véi 7 chi
s6 cap IT va 28 chi s6 céap III; tinh linh hoat trong
quan 1y véi 2 chi s cap II; chi sé dich vu sinh
thai v6i 4 chi s6 cap II va 14 chi s6 cap II1. Bo
chi s6 danh gia tinh d& bi ton thwong do BDKH
gdm ba nhom chi sb chinh: mirc d6 phoi 19, do
nhay cam va kha nang thich tng.

Nhur vay, b chi s6 thich img BDKH 14 b chi
s6 chung danh gia kha nang chong chiu cuia moi
truong tu nhién trudce suc ép cia BDKH va tinh
d& bi bi ton thuong vé kinh t& x4 hoi va moi
truong cua vung hoac dia phuong trudc tac dong
ciia BPKH. B6 chi sb nay khong thé ap dung ¢
hiéu qua d6i voi van d& 16ng ghép bién doi khi
hau vao qua trinh chuyén d6i co cau kinh té.

(5) Nghién cuu xdy dung bo tiéu chi
CDCCKT thich ung voi BDKH

Céc tac gia dé tai BPKH 56 “Nghién ctru, dé
Xuat cac giai phap chuyén dich co ciu kinh té
nham tng phoé véi bién ddi khi hau ¢ cac tinh
ven bién Nam Trung B6” [11] d4 nghién ctru vin
dé chuyén dich co ciu kinh té ung pho véi
BDKH dua ra dinh hudéng xay dung 3 nhom tiéu
chi danh gia viéc chuyén dich co ciu kinh té ing
ph6 véi BPKH gém: Nhom tiéu chi dwa vao
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phoi 16: thay dbi ty 18 dat phi san xuat - kinh
doanh trén tong dién tich trong ving chiu tac
dong cia BDKH; thay dbi ty trong dit nong
nghiép; Thay ddi qui md va ty trong dan s c6
sinh ké trong dia ban chiu tac dong badi bién doi
khi hau; Thay ddi ty trong gia tri san lugng cua
dia ban chiu tac dong cta bién ddi khi hau so voi
téng gia tri san lugng cua dia phuong. Nhom tiéu
chi duya vao muc do nhay cam: Tbe do chuyén
dich co ciu kinh té nganh cua tinh theo hudng
giam ty trong ndng nghi€p, tang ty trong cong
nghiép va dich vy; su thay ddi co chu cay tréng,
vat nudi nhay cam, kha nang thich ing kém véi
bién ddi khi hau; thay doi ty trong dong gop cua
néng nghiép trong thu nhap va mic do da dang
sinh ké cta cac ho gia dinh ¢ ndng thon; mac do
nang cao ham lugng cong nghé¢, gia tri gia tang
cua san phém hang hoa, dich vy, 4p dung khoa
hoc ki thuat hién dai. Nhom tiéu chi dua vao
nang luc thich ung va kha ndng gidm nhe tac
dong cua BDKH cua co c4u kinh t&: Muc d6 6
nhiém cia cac nganh kinh té; murc do hoan thién
cua két ciu ha tang giao thong; kha ning dam
bao nudc tudi ti€u cua nganh nong nghiép; ty 1¢
phu xanh dat tréng doi troc; thiét hai xay ra cho
cac nganh kinh té sau chuyén dich; ty 1¢ dan séng
phu thudc trong nganh ndéng nghi¢p; thu nhap
ctia ho gia dinh sau khi chuyén dbi sinh ké; ty 18
ngheo doi ¢ vung/dia phuong va ty 1€ nghéo doi
o vung thuong xuyén gap thién tai.

Tuy nhién, cac tac gia dé tai BDKH 56 méi
dua ra cdc nhom tiéu chi danh gia qua trinh
CPCCKT cua mét vung / dia phuong dé thich
ung voi BDKH. Ngoai ra, muc tiéu ctua bg tiéu
chi khong cho phép danh gia cac hanh dong va
hiéu qua cua viéc 16ng ghép BPKH vao chuyén
d6i co cau kinh té x4 hoi cua ving va dia phuong.
Hai ndi dung can thiét ctia bo tiéu chi 1ong ghép
BBKH vio chuyén dich co ciu kinh té cia cac
tinh Nam Trung B6 14 hién trang va hiéu qua 1ong
ghép van dé BPKH vao qua trinh CDCCKT
ving / dia vao qua trinh chuyén d6i co cau kinh
té ving va dia phuong chua duoc danh gia bang
bat ky bo tiéu chi da c6 trong va ngoai nudc.

2.2. Muc tiéu va nguyén tic xdy dung bj
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tiéu chi long ghép vin dé BDKH vao qud trinh
CDCCKT

(1) Muc tiéu: Bo tiéu chi 1ong ghép van dé
BDPKH vao qué trinh CDCCKT cho céac dia
phuong nham dinh huong dugc cac hoat dong
16ng ghép van d& BPKH trong chuyén doi co
céu kinh té cho cac dia phuong tir d6 dinh lugng
dugc viéc danh gia hiéu qua qua trinh 16ng ghép
van dé BPKH trong chuyén doi co cau kinh té
cua cac dia phuong.

(2) Nguyén tic xdy dung bé tiéu chi

Céc nguyén tic xay dung b tiéu chi nay bao
gom:

- Tuan thu quy trinh 6 budc tuong tu nhu viée

BAI BAO KHOA HQC

16ng ghép BBKH vao chién luoc, quy hoach, ké
hoach: i) Chuan bi cho 16ng ghép thong qua ting
cudng nang lyc, thé ché va cac ngudn luc; (ii)
Sang loc i ro khi hau, ddnh gia tinh d& bi ton
thuong/danh gia tiém ning giam nhe BDKH;
(ii1) Lya chon cac bi¢n phap thich rng/giam nhe;
(iv) Long ghép cac bién phap tmg pho vao trong
chinh sach; (v) Thuc hién chinh sach; (vi) Giam
sat va danh gia.

- Céc chi tiéu dugc lya chon phai phan anh
duoc hai khia canh tac dong la BDKH va
CPCCKT; c6 thé dinh lugng dugc qua cac sb
lidu théng ké va khao sat danh gia hang nam.

Tinh dé b tén T o
thueng / thich Eim}- ém doi ccr'
{mg BPKH cau KBTD“IG“f pho
B4 tiéu chi tinh Bé tiéu chi léng
débi tén thuong / ~ ghép BDKH vao
thich imng BBKH Phan tich CHCC KT
dinh gid va
hta chon

tiéu chi ,-"-L
thich htyp p

Tu liéu va Diéu kién
kinh nghiém TNKTXH
quocté vingNam |

B§ tiéu chi 16ng ghép
— BDPKH vao quatrinh

TungBé /

chuyén déi co ciu kinh té —_

Hinh 2. Phuong phdp tiép cdn xdy dung bé tiéu chi long ghép vin dé BDKH vaio
qud trinh chuyén doi co cdu kinh té

- Bay khia canh CDCCKT: Thong tin, dir liu
bién doi khi hau; Long ghép BPKH vao qua
trinh xay dyng chién lugc, quy hoach va ké
hoach phat trién kinh té x3 hoi céc dia phuong,
co ché, chinh sach vé BDKH; Thuc hién nhiém
vu, giai phap vé BPKH da dugc phé duyét trong
céc chién lugc, quy hoach, ké hoach phat trién
kinh té x4 hoi dia phuong; Huy dong ngudn luc
(tai chinh, nhan lyc) nhdm Gng pho voi BDKH
tai dia phuong; Két qua va hiéu qua cua qua trinh
CPCCKT ciia tinh nham thyc hién phat trién bén
vitng; Két qua va hiéu qua cua ung pho véi
BDKH, phong tranh thién tai; Lién két ving
trong 16ng ghép BPKH vao qua trinh CDCCKT

dugc st dung lam tiéu chi cip I hay Nhom tiéu
chi cua B9 tiéu chi nay.

- Hai van dé xuyén subt sir dung trong 16ng
ghép 1 hanh dong (thuc trang, du kién hoic quy
hoach hanh dong) 1dng ghép va hé qua (két qua,
hau qud) cua cac hanh dong 16ng ghép trong
CDBCCKT tng phé véi BDKH. Ma tran tuong
tac ctia hanh dong va hé qua 16ng ghép voi cac
ti€u chi cép I cho ta céc ti€u chi cép II hay con
goi 1a tiéu chi cy thé.

- Mbi tiéu chi cap II dugc do bang céc chi tidu
c6 thé dinh lugng duogc, tuy nhién, do dung
lugng qua 16n, chiung t6i xin phép s€ dugc trinh
bay trong cac nghién ciru tiép theo.
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Céch tiép can va phuong phap thuc hién xay Tir muc tiéu, nguyén tic dé xay dung b tiéu
dung bo ti€u chi co thé phac thao theo so dd khdi  chi néu trén, nhom tac gia dé xuét bo tiéu chi

trén hinh 2.

16ng ghép vian dé BPKH vao qua trinh

3. Pé xuit b tiéu chi 10ng ghép van d¢ CDCCKT cho cac dia phuong dugc trinh bay
BDKH vao qua trinh CDCCKT cho cac dia trong bang 1.

phuong
Bang 1. Bé tiéu chi long ghép vin dé BPKH vao qud trinh chuyén doi co cdu kinh té cho cdc
dia phwong
TT Tiéu chi
A | Nhém tiéu chi vé thong tin, dix liéu bién ddi khi hiu
1 Cap nhat kich ban BPKH va ké hoach hanh dong tmg phé voi BDKH
2 | Cap nhat thong tin vé i ro thién tai cho ngudi dan
3 Cap nhat thong tin vé thiét hai ciia ngudi dan do BDKH
B | Nhém tiéu chi long ghép BDKH vao qua trinh xay dung chién luge, quy hoach va
ké hoach phat trién KTXH Nam Trung B9; co ché, chinh sach vé BDKH
4 Q}Jy hoach phat trién kﬂlnh té - x4 hdi ctia moi tinh, vung duoc tich hop céac kich ban bién
doi khi hau va nudc bién dang
5 Quy hoach phat trién kinh t€ - xa hdi ciia moi tinh, ving dugc tich hop cic nhiém vy,
giai phap giam phat thai khi nha kinh
6 | Quy hoach st dung dét c:élp tinh dugc can nhac day du cac yéu to bién doi khi hau va giai
phép ung pho véi bien do6i khi hau.
7 | K& hoach phong chong thién tai cua cac dia phuong
8 K& hoach trién khai Thoa thuan Paris
9 | S6 lwong ké hoach phat trién cac nganh dé bi tén thuong c6 tinh dén BDKH/tong sb
nganh de bi ton thuong cua tinh, ving
10 | S6 lugng quy hoach phat trién céc huyén/thanh phd d& bi ton thuong c6 tinh dén
BDKH/tong s6 huyén/thanh pho de bi ton thuong do BDKH
11 | Tinh c6 ban hanh chinh sach vé thich ing véi bién doi khi hau, phong chong thién tai
12 | Tinh c6 ban hanh chinh sach vé khuyén khich d6i méi cong nghé, giam nhe khi nha
kinh, ti€t kiém nang Iwgng, phat trién nang lugng tai tao
C | Nhém tiéu chi vé thuc hién cac nhiém vu, giai phap vé BDKH da dwogc phé duyét
trong cac chién lwoc, quy hoach, ké hoach phat triéen KTXH tinh
13 | S lugng quy hoach, ké hoach thich ung voi thién tai: bao, lut, han han dang hoat dong
hodc da dugc phé duyét;
14 | SO lugng céq du 4n tng pho BPKH duogc trién khai dung véi quy hoach, ké hoach, chién
lugc phat trién KTXH, phét trién nganh da dugc phé duyét
15 | 86 lugng cac du 4n giam nhe khi nha kinh dugc trién khai theo dung quy hoach, ké
hoach, chién lugc phét trién KTXH, phat trién cac nganh linh vuc da dugc phé duyét
16 | S6 kinh phi dau tur tmg pho BDKH trong cac quy hoach, ké hoach umg phé BDKH da
duoc thuc hién hodc da dugc phé duyét.
17 | SO lwong cac du an, hoat ddng hop tac quoc t€ vé bien d6i khi hau dugc trién khai trén
dia ban tinh
18 | Ty 1é vbn dau tu ngan sach UPBDKH nha nudc va dia phuong / Téng dau tu kinh té xi
héi dia phuong
19 | Ty 1é von dau tu UPBDKH cua ngan sach / tong dau tw UPBDKH cua x3 hoi tai dia
phuong
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TT Tiéu chi
D | Nhém tiéu chi vé huy dong nguodn luc (tai chinh, nhin lwc) nhim wng phé véi
BDKH tai dia phuong
20 | SO lugt nguoi tham gia vao cac hoat dong phong chong thién tai hang nam
21 | S6 lwong ngudi tham gia cac hoat dong UPBPKH hang nim
22 | S6 lwong cac du an do céc to chirc, cac NGOs tai dia phuong vé BDKH va phit trién bén
Vfrng
23 | S6 16p tap huin vé BDKH va phong chéng thién tai do dia phuong t6 chirc hang ndm
tinh theo s6 lwong 16p c6 quyét dinh phé duyét cua Chinh quyén tir Trung wvong dén cip
tinh.
24 | S6 can bd dugc dao tao, tp huan kién thirc vé BDKH va phong chong thién tai
E | Nhém ti€u chi vé két qua va hiu qua cia qua trinh chuyén dich co ciu kinh té ciia
tinh nham thwe hién phat trién bén virng
25 | Toc do tang tong san pham qudc ndi ving (GRDP) trén dia ban tinh dat duoc so véi quy
hoach phat trién KTXH
26 | Thu nhap binh quan/ngudi dat duge muc tiéu dé ra trong quy hoach phit trién kinh té xa
hoi cua tinh
27 | CBCCKT theo huong tich cyc, phu hop véi myc tiéu dé ra trong quy hoach phat trién
kinh té - xa hoi cua tinh.
28 | Chuyén d6i co cau lao dong theo hudng tich cuc, phu hop vdi muc tiéu dé ra trong quy
hoach phat trién KTXH cua tinh.
29 | Ty 1€ lao dong trong cac nganh dé bi ton thwong (nong nghiép, 1dm nghiép, diém nghiép,
thiy san) chuyén dich sang khu vyuc phi nong nghiép ting 1én
30 | CDCCKT tai cac dia phuong dé bi ton thuong do BDKH va thién tai duge chuyén dich
theo hudng tich cuc, gidm cac nganh de bi ton thuong
31 | Ty 18 % dat chuyén doi muyc dich tir néng nghiép sang cac nganh kinh té cong nghiép va
dich vy hang nam
32 | Ty 1& cac doanh nghiép d6i méi cong nghé theo hudng giam phat khi nha kinh
33 | Ty 1€ thay d6i thu nhdp binh quan cta ngudi dan dia ban chiju anh huéng BDKH / Ty 16
thay d6i thu nhdp binh quan chung cta dia phuong
34 | Ty I % so6 hd gia dinh duoc tiép can vdi nude sach va hgp vé sinh trén tong s6 hd dan
cu dia phuong
F | Tiéu chi vé két qua va hi€u qua ctia ing phé véi bién doi khi hdu, phong tranh
thién tai
35 | Dién tich dat néng nghiép hodc dat nudi trong thiy hai san bi thiét hai do cac hién twong
thién tai va thoi tiet cuc doan hang ndm
36 | Thiét hai vé tién do thién tai va bién d6i khi hau trén dia ban tinh so véi GRDP
37 | S6 nguoi chét do thién tai, bién doi khi hau trén dia ban tinh
38 | S6 ngdi nha bi thiét hai do thién tai, bién doi khi hau va nudc bién dang trén dia ban tinh
49 | Ty 1& % dat nong nghiép bi mat mua do thién tai va dich bénh hang nam trén tong quy
dat dia phuong.
40 | Thay d6i ty 1€ ngh¢o doi cia nguoi dan tai cac vung chiu anh huong BDKH hang ndm
G | Tiéu chi phan 4nh tinh lién két ving trong long ghép BPKH vio qua trinh chuyén
dbi co cau kinh té
41 | SO lugng cac du an UPBDKH c6 tinh lién ving duoc trién khai hang nim
42 | S6 lugng kinh phi cta cac dy an UPBDKH lién ving duoc trién khai hang nim
43 | Bién ban ghi nhé, phdi hop véi cac tinh trong ving, véi cac tinh ving 1an can trong

phong chéng thién tai va ing phé véi BDKH
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Két qua danh gia hiéu qua cua 1ong ghép van
dé BPKH vao qua trinh CDCCKT, dia phuong
s& dé xuat cac giai phap cu thé dé diéu chinh vé
chinh sach, khoa hoc va cong nghé, phat trién
ngudn nhan luc, lién két ving dé phu hop véi
qué trinh 1dng ghép néu trén.

4. Két luan

Trén phan tich co so khoa hoc va thuc tién vé
cac cong bd trong va ngoai nude vé tiéu chi phat
trién bén viing, img pho véi BDKH, tac gia da dé
xuat duoc Bo tiéu chi danh gia 10ng ghép bién
ddi khi hau vao chinh sach chuyén ddi co ciu
kinh té cac tinh Ving Nam Trung B gém 7
nhoém tiéu chi cap I gdm (1) Nhém tiéu chi vé
thong tin, dit liéu bién d6i khi hau; (2) Nhom tiéu
chi 16ng ghép BPKH vao qua trinh xay dung
chién lugc, quy hoach va ké hoach phat trién
kinh té x3 hoi Nam Trung Bo; co ché, chinh sach
vé BPKH; (3) Nhom tiéu chi vé thuc hién cac
nhiém vu, giai phap vé BPKH di dugc phé
duyét trong cac chién luge, quy hoach, ké hoach

phat trién KTXH tinh; (4) Nhom tiéu chi vé huy
dong ngudn luc (tai chinh, nhan lyc) nham tng
pho voi BDKH tai dia phuong; (5) Nhom tiéu
chi vé két qua va hiéu qua cua qua trinh chuyén
dich co céu kinh té cua tinh nham thuc hién phat
trién bén vimng; (6) Tiéu chi vé két qua va hiéu
qua ctia ing pho vai bién doi khi hau, phong
tranh thién tai; (7) Tiéu chi phan anh tinh lién két
ving trong 16ng ghép BDKH vao qua trinh
chuyén ddi co cdu kinh té. Mdi nhom tiéu chi cip
I dugc chia ra thanh cac tiéu chi cip II, tt ca 43
tiéu chi. Mdi tiéu chi cp IT gdm nhiéu chi tiéu co
thé do dac truc tiép s€ dugc trinh bay & cac
nghién ciru tiép theo.

B¢ tiéu chi do tac gia mai bién soan lan dAu,
chéc chan can phai dugc cac nganh, cc cip va
céc t6 chirec khoa hoc phan tich danh gia va hoan
thién trude khi ap dung trong danh gia hanh dong
va hiéu qua chinh sach 1ong ghép BDKH trong
qua trinh CBCCKT.

Loi cam on: Cdc tdc gia bay 16 sw cam on doi véi dé tai “Cdc tdc gia bay 16 sw cam on déi voi
dé tai “Nghién ciru dé xudt b tiéu chi long ghép van dé bién doi khi hdu vao chinh sach chuyén déi
co cdau kinh té, dam bao phdt trién bén vimg cho ving duyén hai Nam Trung B3~ mad so:
TNMT.2016.05.22 di cung cdp théng tin, div liéu dé ching t6i thwc hién bai bdo ndy.” md soé:
TNMT.2016.05.22 dd cung cdp thong tin, dit liéu dé ching téi thwe hién bai bdo nay.
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BUILDING THE INDICATORS OF MAINSTREAMMING CLIMATE CHANGE
ISSUE INTO ECONOMIC STRUCTURE TRANSFORMATION POLICIES,
TO ENSURE SUSTAINABLE DEVELOPMENT
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“Faculty of Environmental Sciences, VNU University of Science, Vietnam
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Abstract: Vietnam, one of the few countries in the world, is facing the negative impacts of cli-
mate change. In line with the implementation of the National Voluntary Resilience Action against Cli-
mate Change, Viet Nam is interested in building an effective economic structure that responds to
the impacts of climate change. For a traditional agricultural country, in a dramatic transition from
the dominant economic structure of agriculture to the industrial-service-agricultural structure, peo-
ple are in need of support. the State's efforts to integrate climate change into socio-economic de-
velopment; Transforming the economic structure to respond to climate change in many sectors and
localities.

Keywords: Indicators; Climate Change; Economic Structure Ttransformation, Sustainable De-
velopment.
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NGHIEN CUU PHAN BO HAM LUQNG PQ PUC O VUNG
BIEN VEN BO TAY NAM VIET NAM BANG DU LIEU
VIEN THAM VA GIS

Tran Anh Tuén', Tran Thi TAm?, L& DPinh Nam', Nguyén Thuy Linh’,
DS Ngoc Thue!, Pham Hong Cudong'

Tém tat: DY duc la mot thong sé quan trong doi véi méi truong nude vimg bién ven bo va cdc
viing cira séng. Ham lwong do duc thuong dirge sir dung dé danh gid chdt heong méi truong nweée
bién va nhitng tac dong doi véi cdce hé sinh thai bién, du bdo cdc qua trinh xoi lo, boi tu ven bo va
ude lwong cdc dong tram tich, cdc chat gdy 6 nhiém do ra bién. Céac phirong phdp truyén thong
thuc hién quan trdc dé duc tai cac tram cé dinh khong thé dai dién cho gid tri do duc trung binh cua
cdc tang nde hodc gid tri trung binh trong mot khodng thoi gian va thuong c¢é chi phi I6m, ton kém
thoi gian. Trong khi @6, phwong phdp sir dung dir liéu anh vién tham dé wée tinh d¢ duc mang lai
hiéu qua cao hon, co thé thuc hién trén pham vi rong va xdac dinh dwoc xu thé bién dong theo thoi
gian. Bai bdo giGi thiéu két qua nghién ciru sir dung dnh vé tinh MODIS t6 hop 8 ngdy dwge thu nhin
trong khodng thoi gian tir thang 11/2016 dén hét thang 10/2017 @é tinh todn va thanh ldp ban do dé
duc miede viing bién ven bo Tdy Nam Viét Nam cho hai miia gié: miia gié déng bdc tinh tir thang XI
dén hét thang IV nam sau va mia gié tay nam tinh tir thang V dén thang X. Phwong phdp nghién ciru
s dung cong thucc ban thuc nghiém do Nechad, B. va cong sw dé xuat nam 2009 dé wéc tinh dé duc
nude bién theo gid tri phan xa tai budce cdc song 645nm (kénh 1), 859nm (kénh 2) ciia anh vé tinh
MODIS va cdc hang sé thwe nghiém. Két qua nghién citu duge danh gid dé tin c¢dy bang hé sé xdc
dinh (R2) theo phwong phdp twong quan hoi quy tuyén tinh giita gid tri dé duc woc tinh tir anh va
gia tri do duc thuc do trung voi thoi diém thu nhdn anh.

Tiw khéa: D¢ duc, Vién tham, GIS, Vung bién ven bo, Tay Nam Viét Nam.

Ban Bién tdp nhan bai: 08/07/2018 Ngay phan bién xong: 12/09/2018 Ngay dang bai: 25/10/2018

1. Mé dau

Do duc 1a chi sb cua su suy giam anh sang
trong nudc va chat luong méi truong nudc,
thuong dugc st dung ¢ cac vung nudc ven bo va
cac ctra song. N6 ciling 1a mot chi sb tac dong
quan trong di v6i qua trinh x6i 10 bd bién [10].
Su suy giam anh sang trong nudc do do duc da
gian tiép anh huong dén sy sinh truong, phat
trién cua cac hé sinh thai va cac loai sinh vat
bién. Vi thé, thong s6 d6 duc co lién quan dén
cac linh vuc ing dung nhu danh gia hé sinh thai

Vién Pia chat va Dia vat Iy bién, Vién Han lam
Khoa hoc va Cong nghé Viét Nam

2Vién Khoa hoc Khi tuwong Thiy van va Bién doi
khi hau

Email: tatuan@imgg.vast.vn
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va nghién ctru tac dong ddi véi nghé ca [17]. PO
duc con dugc st dung dé xac dinh su phan bo,
lwu Iwgng cua dong trim tich lo limg va cac cac
chat gay 6 nhiém [6]. Dwa vao phan bb do duc va
huéng di chuyén cua vat chat trong nudc cho
phép dua ra cac du bao vé qua trinh x0i 18, boi tu
ven bod. Hiéu duoc quy ludt phan bd va qua trinh
lan truyén d6 duc nudc bién s& gop phan cung
cép co s khoa hoc cho viéc bao vé mdi truong
va cac hé sinh thai bién, phong chong va giam
nhe thién tai x6i 16 b bién va phuc vu cho phat
trién kinh té bién.

Nghién ctru va thanh 1ap ban db phan bd ham
luong do duc nudce bién co thé tiép can theo
nhiéu cach thirc khac nhau. Hudng tiép can
nghién ctru truyén thong bang viéc do dac thong
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s6 d0 duc ngoai thuc dia theo mang ludi khao sat
dugce bd tri day hay thua tiiy thude vao ty 16 ban
d6 can thanh lap. Sir dung mang lu6i diém do do6
dé noi suy, thanh 1ap ban dd phan bd d6 duc
thuong mang lai d¢ chinh xac cao. Tuy nhién,
nhuge diém ctia cach tiép can nay thuong khong
thé dai dién cho do duc nudc trung binh cua cac
tang nudc hodc trong mot khodng thoi gian nao
d6, yéu cau vé kinh phi 16n va mat nhiéu thoi
gian dé thuc hién [10], d6i khi kém hiéu qua
trong truong hop bét loi vé thoi tiét. Trong bbi
canh con han ché cua cac tu liéu do dac thuc dia
trén bién thi hudng tiép can sir dung tu lidu vién
tham véi dac trung da dang vé chung loai, da
phan giai vé khong gian, thoi gian va da pho 1a
nhirng tinh chét vu viét trong nghién ctru d6 duc
nude bién. Viéc sit dung dit liéu vién tham, cong
nghé GIS két hop véi cac quan trac thu duoc tir
thyc dia s€ dap ung mot cach khach quan cac
thong tin can thiét vé thoi gian, pham vi phan bd,
muc do va dac bi¢t 1a qua trinh lan truyén d0 duc
nudc bién trong pham vi rong.

Ban chit ciia phuong phap vién tham trong
nghién ctru d6 duc 1a dwa vao gia tri phan xa phd
ctua nudc trén cac kénh anh. Thong thuong trong
nude chtra nhidu tap chat, vi vay kha ning phan
xa phé cta nudce trén cac kénh anh phu thudc vao
thanh phan va trang thai cua nudc. Cac cong
trinh nghién ctru d§ duc st dung dir li¢u vién
tham thuong dua ra nhitng cong thuc ban thyc
nghiém dya vao mbi quan h¢ gitra d6 duc do dac
tu thuc dia va gia tri phan xa phé cua cac kénh
anh dugc thu nhan tur cac dai song dién tur khac
nhau. Dt liéu anh vé tinh MODIS trong dai phd
thi tan (620 - 670nm), dai phd cin hong ngoai
(841 - 876nm) va cac kénh hong ngoai song
ngan (858 - 1240 nm) thudong duogc sir dung
trong nhiéu nghién ctru udc tinh 6 duc cua nudc
[2, 4,10, 15, 17]. Céac kénh anh v¢ tinh Landsat
cling dugc su dung hi¢u qua trong nghién ctru do
duc cac vung bién ven b [1, 8, 16]. Mot sb
nghién ctru khac str dung dir licu SPOT- HRV2
dé nghién ctru d6 dyc trong hd chira [7], hodc két
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hop nhiéu dit liéu vé tinh khac nhau nhu Land-
Sat, MODIS va Rapid Eye dé nghién ctru d6 duc
ving bién ven bo chau thé Séng Ctru Long [9],
két hop anh Landsat-8 OLI va VNREDSAT-1
trong nghién ctru d6 duc ving bién ven bd chau
thd Song Hong [13].

Muc ti€u nghién ctru cua bai bdo 1a ap dung
phuong phéap ban thuc nghi¢m dua trén cac kénh
d6 (645nm) va kénh can hong ngoai (859nm)
ctia dir liéu anh vién tham MODIS t6 hop 8 ngay
dé tinh toan va thanh 1ap ban d6 do duc thudc
pham vi viing bién ven bd Tay Nam Viét Nam
cho hai mua gié dong bac va tdy nam. Két qua
nghién ctru dugc kiém ching bang cac dir lidu
do dac tur thuc dia.

2. Co sé dir liéu va phwong phap nghién
ciru

2.1. Dit li¢u sir dung

Khu vuc nghién ciru 12 viing bién ven by Tay
Nam Viét Nam, nim trong gidi han toa do:
103°26'00”E dén 105°21'00”E (kinh d6 dong) va
08°17'00”N dén 10°35'00”N (vi d6 bac) (hinh 1).
Céc nguon tai liéu dugc sir dung cho nghién ciru
bao gom:

- Dit liéu anh vién tham MODIS t6 hop 8
ngay tir thang 11 nam 2016 dén hét thang 10 nam

2017 duoc thu thap tr  website:
https://modis.gsfc.nasa.gov/ cia co quan Hang
khong Vi tru Nasa (MY).

- Dit liéu do dac thyc dia gdm 32 diém do
dugc thyc hién vao thang 3, thang 4 nam 2017
bang thiét bi do cac thong sb hoa 1y tai hién
truong AAQ1183s-IF trong khudn kho dé tai:

“Ung dung vién tham va GIS nghién ctru xu
thé bién dong diéu kién ty nhién va tai nguyén
thién nhién lam co s& khoa hoc dinh hudng phat
trién kinh té va dam bao qudc phong - an ninh
ving bién, dao Tay Nam Viét Nam”, ma s6 VT
- UD.01/16-20. Ngu(‘Sn sb liéu nay duoc do dac
theo 3 mit cat Rach Gia - Phu Quéc, Phi Quéc
- Th6é Chu va Tho Chu - Ca Mau va dugc st
dung dé danh gia d6 chinh xac cua két qua tinh
toan tir dir liéu vién tham (Hinh 1, Hinh 2).

TAP CHi KHI TUQNG THUY VAN
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Hinh 2. Phdn bé d¢ duc (NTU): a) tuyén Rach Gid - Phii Quéc va b) tuyén Thé Chu - Ca Mau

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp tién xir 1y anh vién tham

Trong nghién ctru nay, cac budc tién xu 1y
anh duoc thuc hién bao gém:

- Thuc hién hiéu chinh hinh hoc bang viéc sir
dung cac diém khdng ché mat ¢it GCP dé nan
anh vé He toa 46 VN-2000 (hinh 3).

- Hiéu chinh birc xa bang sir dung mdi quan

TAP CHI KHI TUQNG THUY VAN

Mt cit dd dyc mit bién tuyén Rach Gid - Phi Quéc

Tram do

M3t cit d§ dyc mat bién tuyén Phi Quéc - Thé Chu

Tram do

Mt cht 3§ dyc mt bién tuyén Thd Chu - Ci Mau

Tram do

au (m)

Do s

Tram (Stt)

hé tuyén tinh giita kénh can hong ngoai va kénh
thi phé dua vao dac tinh hép thu manh cua nudc
trén kénh cén héng ngoai.

- Hiéu chinh khi quyén bao gém tién hanh loc
may, loc nhiéu dya vao ti ) gitra kénh do va
kénh cén hong ngoai.

- Cit anh theo pham vi viing nghién ciru.
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b)

Hinh 3. Anh MODIS ngay 8/4/2017: a) trudc khi tién xir 1y va b) sau khi tién xir [y

2.2.2. Phwong phap voc tinh dé duc

Nghién ctru 4p dung cong thuc ude tinh do
duc nudc bién do Nechad va cong su dé xuat
nam 2009 [11] nhu sau:

_ Alpgln]
-per)ic]
Trong d6 T 1a d6 duc nude bién; A va C 1a 2

hé sé dugc xéc dinh theo bang 1; Pw [A] 1a hé
s6 phan xa tai budc song M.

Badng 1. Hé 56 A va C tqi cdc buée séng 645nm
va 859nm cua anh MODIS [4, 12]

A e Mo [
5 281 0.1041
250 0TE9 0.2112

Viée sir dung cac don vi do d6 duc co6 khac
nhau trong nghién ctru, song, cac don vi nay déu
tuong duwong nhau. V& mit lich sir, nhitng phép
do d6 duc di dugc thé hién trong mot don vi
chung la don vi do do duc khuéch tan - NTU
(Nephelometric Turbidity Units) dugc dé xuét
bdi co quan bao vé moi truong Hoa Ky (United
States Environmental Protection Agency) [5],
nhung cling c6 thé sur dung don vi do do duc For-
mazin - FTU (Formazin Turbidity Units), don vi
do d6 duc Formazin khuéch tan - FNU (For-
mazin Nephelometric Units) hay don vi pha
loang Formazin - FAU (Formazin Attenuation

Units) phu thudc vao phuong phap va thiét bi
su dung. Trong Van ban k¥ thuat do luong Viét
Nam, cac don vi do do duc trén l1a twong duong
nhau [18].
INTU=1FNU=1FTU=1FAU

Trong nghién ctu nay, cac dir li¢u do dac
thue dia duoc thuc hién bang thiét bi do cac
thong s6 hoa 1y tai hién truong AAQ1183s-IF
do My san suat voi don vi do d6 duc 1a NTU. Vi
vay, don vi d6 duc duogc tinh toan dé thanh lap
ban d trong nghién ciru 1a NTU.

2.2.3. Phuong phap phdn tich twong quan
héi quy

Trong phan tich twong quan hdi quy, hé sb
tuong quan (R) 1a thudc do mirc d6 tuyén tinh
gifta hai bién. Trong khi d6, hé s6 xac dinh (R2)
1a mot trong cac chi tiéu dung dé danh gia mirc
d6 phu hop ctia mot mo hinh thé hién méi lién
quan tuyén tinh. Hé s R2 c6 gia trj gitta 0 va 1,
R2 cang cao 1a mot ddu hiéu cho thdy mdi lién hé
gilra bién doc lap va bién phu thudc cang chat
ch&. Trong nghién ciru nay, ham twong quan hoi
quy duoc xay dung dua trén cac dir liéu do duc
do dac ngoai thuc dia va gia tri d¢ duc tinh toan
tur cac kénh anh MODIS tai budc song 645nm
va 859nm vao cac ngay tuong ung. Hé s6 xac
dinh R2 tinh dwogc tir ham twong quan hodi quy
tuyén tinh cho biét d6 chinh xéac cua két qua
nghién ctru.

TAP CHi KHI TUQNG THUY VAN
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2.2.4. Phuong phap hé thong tin dia ly (GIS)
Phuong phap GIS dugc sir dung dé tinh todn
dd duc nudc bién trung binh mua va bién tap ban
d6 cho hai mua gio dong béc va tiy nam. Sau khi
anh d6 duc duoc tinh tir cac anh t6 hop 8 ngay,
céc thao tac chong ghép sb hoc trong GIS dugc ap

[ MODO09GQ ]

v
[ Xir Iy s6 liéu: loc nhiu, loc may, ]

chuyén d6i hé toa do

v

[ Tinh d6 duc trén mdi anh ]

)

dung dé tinh gia tri do duc nudc bién trung binh
cho hai muia gio. Két qua tinh toan 1a dit liéu dang
raster s¢ dugc vector hoa va dugc bién tap, hoan
thién ban d6 bang cac cong cu sin co cua GIS.

Qua trinh tinh toan d¢ duc trung binh mua
dugc thé hién sau day (hinh 4).

[ Tinh d6 duc trung binh thang ]_{ Tinh d6 duc trung binh mua ]

Ban d6 d6 duc mua

Hinh 4. Cac buoc tinh do duc trung binh theo mua

3. Két qua nghién ctru

Thuét toan dé tinh d6 duc nhu 12 mot ham cia
hé sb phan xa cho céac vung nudc ven bién c6 thé
dugce sir dung cho bat ky dau do quang hoc nio
c6 diy budc song 520 - 885 nm di duoc thé hién
trong cong thirc (1). Hau hét, cac nghién ctru cho
thdy co su tuong quan tot giira cac budc song
thudc kénh do véi ham lugng d§ duc nhu kénh
do cua anh MODIS - AQUA d6 phan giai 250 m
va d6 duc [15], kénh do (620 - 680 nm) cua dir
lig¢u LISS - T va dd duc trong day 15 - 45 NTU
[3], kénh 681nm ctia anh MERIS cho thay su phi
hop nhét cho day d6 duyc tir 1- 25 FTU trong céc
ving bién ven bo nhiét d¢i [14]. Theo d6, nghién
ctru da duva trén mbi quan h¢ gitra d duc thuc do
va hé sb phéan xa bé mit tai cac bude song 645nm
va 859nm dé ude tinh 6 duc vung nghién ctru.
Déi véi nhiing vung c6 gia tri d§ duc cao, phan
tich mdi quan h¢ gitra h¢ sb phan xa tai budc
song 859nm va do duc thuc do. Tuong ung voi
nhirg ving c6 do duc tir thap dén trung binh,
moi quan hé giira hé sb phan xa tai budc song

TAP CHI KHI TUQNG THUY VAN

645nm va do duc thuc do dugc tinh toan [5].

Théng qua cac mit cit dit liéu thuc do (hinh
1 va hinh 2), ¢6 thé thiy gia tri d6 duc 16n hon 15
NTU phan b6 ¢ khu vuc sat bo véi do sdu nho
hon 10m, trong khi d6 gia tri do duc nho hon 15
NTU phén bb & ngoai ving nudc su 16n hon
10m. Can ctt vao pham vi phan bd dd duc da néu,
dir liéu tor anh MOD09GQ duoc st dung dé tinh
toan d6 duc tai kénh can héng ngoai (859nm) ddi
v6i khu vuc ven bo & dd sdu nhé hon 10m va tai
kénh do (645nm) d6i voi cac khu vuce co do sau
16n hon 10m.

Dé dam bao tinh tin cdy cta két qua, nghién
ctru da lya chon nhttng anh MODIS ¢6 thoi gian
thu nhén trung voi nhimg ngay di khao sat dé
lam co s& so sanh. Do duc nude bién duoc tinh
toan tir anh duoc chiét xuat theo 32 vi tri diém
thuc do. Phén tich twong quan cho thay cac két
qua tinh toan c6 do chinh xac cao voi h¢ sb xac
dinh R2 déu c6 gia tri 1on hon 0,838, c6 nghia 1a
hé s6 twong quan R déu 16n hon 0.9. Diéu d6 cho
thdy dit liéu duoc tinh toan tir anh gan ding véi
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két qua do dac. Cu thé, hé sd xac dinh R2 cua
cac ngay khao satla 5,7 va 8/4/2017 tuong ing
1a 0,8871, 0,8691 va 0,838 (hinh 5-7). Nhu vay,
v6i két qua danh gia nay c6 thé khang dinh, viéc
sir dung cong thire (1) dé tinh do duc nudc bién
khu vuc nghién ctru cho két qua c6 d6 chinh xéac
cao.

w
w

o
=1

y=0.8725x+1.5106 L]
R?=0.8871

T tinh to@m (NTU}

T
[ T — T
-

w
-

T thuedo (NTU)

Hinh 5. Tuong quan giita gia tri thuc do va
tinh todan ngay 5/4/2017

y=0.8274x+0.6119
R*=0.838

T tinh todn (NTU)

0 7 4 6
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Ting anh t6 hop 8 ngay duoc str dung dé tinh
toan gia tri d6 duc nudc cho vung nghién cuu,
sau do tinh gid tri trung binh d¢ duc mua gié
d6ng bac tir cac anh to hop 8 ngay trong khoang
thoi gian tir thang 11/2016 dén hét thang 4/2017
va mua gid tdy nam tir thang 5/2017 dén hét
thang 10/2017.

0 y=0.8725x+1.5106 []
R*=0.8871

20

T tinh todn (NTU)
-

0 5 10 15 20 25 0 35
T thee do [NTU)

Hinh 6. Twong quan giita gia tri thyc do va
tinh toan ngay 7/4/2017

8 10 12 14 16

T thyedo (NTU)

Hinh 7. Twong quan giita gia tri thuc do va tinh toan ngay 8/4/2017

Tir két qua nghién ctru (hinh 8-9) cho thay:
vé khong gian, d6 duc nudc bién c6 quy luat
phan b6 kha rd rang, 6 duc khu vic gan bo ting
cao va c6 xu huéng giam khi cang xa bo. O khu
vuc gan bo, gia tri do duc déu 16n hon 15 NTU,
dic biét, gia tri 1on hon 25 NTU phén bd chu yéu
0 hai khu vuc la vinh Rach Gia va mti Ca Mau.
bay 1a hai khu vuc nudc nong va la noi tich tu
tram tich d6 ra tir céc cira séng 16n. O pham vi xa
bo d6 duc déu cé gia tri nho hon 15 NTU. Két

qué nghién ciru theo muia ciing cho thay quy luat
phan bd ciia do duc kha phu hop véi cac dang
gi6 hinh thanh va anh huong dén viéc van
chuyén trim tich theo mua. Gi6 mua dong bac
hau nhu it anh huong dén ving nghién ciru nén
gia tri do duc cao co6 xu thé chi tap trung vao sat
bo, nhung véi mua gié tdy nam, cac khu vuc ¢
gia tri do duc cao c6 xu hudng lan tda ra xa bo
hon, ¢ thé théy r0 & khu vuc vinh Rach Gia.

TAP CHi KHI TUQNG THUY VAN
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Hinh 8. Ban do d duc nude bién mia gié dong
bdc nam 2017 viing bién ven bo Tay Nam

4. Két luan

Két qua nghién ctru cho phép dua ra mot sd
két luan sau:

- U6c tinh d§ duc nude & cac vung bién ven
bo str dung hai kénh anh tai cac budc song
645nm va 859nm cua anh vé tinh MODIS t6 hop
8 ngay 1a mot cach tiép can hop ly. Day 1a ngudn
dit liéu hitu ich dé bd sung cac s6 liéu dbi véi cac
nghién ctru va tmg dung trong bdi canh sd liéu
do dac thuc té con han ché.

- Céc két qua nghién ctru c6 do chinh xac cao,
thé hién qua hé sb xac dinh R2 dugc tinh toan
thong qua viéc xac 1ap ham tuong quan hdi quy
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Hinh 9. Ban do6 dé duc nude bién mia gié tdy
nam nam 2017 viing bién ven bo Tdy Nam

gitra gid tri thuc do va gia tri udce tinh. biéu d6
minh ching cho phuong phap dugc st dung
trong nghién ctru la dang tin cdy va c6 kha ning
ung dung rong rai.

- Céc ban do duoc thanh 1ap thé hién kha rd
quy luét phan b cua do duc vé khong gian, véi
khoang d6 duc 16n hon 15 NTU & khu vuc gan
bo va nhé hon 15 NTU khi xa bd. Theo mua gio,
két qua nghién ctru ciing cho thdy su ph hop véi
céc dang gi6 hinh thanh theo mua anh huong dén
su van chuyén trim tich & viing bién ven bd Tay
Nam Viét Nam.

Loi cam on: Bdi bdo duoc hoan thanh véi sw hé tro cia dé tai: “Uhg dung vién tham va GIS
nghién ciru xu thé bién dong diéu kién tw nhién va tai nguyén thién nhién lam co so khoa hoc dinh
hwdng phdt trién kinh té va dam bao quéc phong - an ninh ving bién, ddo Tay Nam Viét Nam”, md
s$6: VT-UD.01/16-20 thuéc Churong trinh KHCN cdp Quoc gia vé cong nghé vii tru giai doan 2016-
2020, Vién HLKHCN Viét Nam. Tdp thé tac gid xin trdn trong cam on.
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RESEARCH ON TURBIDITY DISTRIBUTION IN COASTAL AREAS
OF THE SOUTHWEST VIETNAM SEA BY USING REMOTE SENSING
DATA AND GIS

Tran Anh Tuan!, Tran Thi Tam?, Le Dinh Nam', Nguyen Thuy Linh!
Do Ngoc Thuc!, Pham Hong Cuong'
! Institute of Marine Geology and Geophysics - VAST
? Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: Turbidity is an important parameter of the water environment in coastal areas and es-
tuaries. The turbidity concentration is generally used for many important purposes, such as the eval-
uation of water quality and its impacts on marine ecosystems, forecast the erosion and accretion
processes in the coastal areas, and estimation the discharges of suspended sediments and possibly
pollutants into the sea. Traditional methods monitoring at settled stations may not be representative
of the mean turbidity value of water layers or in a period of time, and it is also usually expensive and
time consuming. Meanwhile, the method that using remotely sensed data for estimating turbidity is
more efficient than traditional methods since it can be implemented on a large scale and used to as-
sess the volatility trend of turbidity over time. The paper represents the research results on using
MODIS 8-day composite from November 2016 to October 2017 to estimate water turbidity on the
coastal area of the Southwest Vietnam sea in the northeast and southwest monsoon seasons (XI - IV
and V - X each year, respectively). A semi-empirical formula proposed by Nechad, B. et al., in 2009
was applied as method to estimate the turbidity using reflectance values at 645nm (band 1) and
859nm (band 2) wavelengths of MODIS imagery, and empirical constants. Result accuracy is eval-
uated using the Coefficient of determination (R2) by the linear regression analysis between esti-
mated values and referenced values in the day of image acquisition.

Keywords: Turbidity, Remote Sensing, GIS, Coastal area, Southwest Vietnam Sea.
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NGHIEN CUU UNG DUNG PHUONG PHAP MA TRAN
RUI RO PE CHI TIET HOA CAP PO RUI RO CHO MUA
LON TREN KHU VUC PONG BANG BAC BQ

Ping Pinh Quén', Vé Vin Hoa?, Nguyén Thi Tuyét?, Nguyén Vin Bay?

Tém tat: Bai bdo nay sé trinh bay két qua nghién ciru iing dung phwong phdp ma tran rii ro dé

chi tiét hoa cac cap do rui ro cho hién twong muwa lon dén cap huyén trén khu vuc dong bang Bdc

Bé trong dé riii ro la ham ciia hiém hoa, mirc dg phoi bay va tinh dé bi ton thwong. Két qua nghién

curu cho thay ma tran rui ro do mua lon dwoc tao ra twong doi phu hop voi thuc té va da phan nao

cu thé héa dwoc cdp dé riii ro cho dén cap huyén. Phwong phdp ma trdn rii ro la lwa chon phit hop

voi diéeu kién vé so liéu hién co va rat kha thi trong qua trinh thuc hién. Tuy nhién, chat luong cua

phirong phdp con phu thuée nhiéu vao chat lwong ciia chuyén gia dwoc tham van.

T khoa. Rui ro thién tai, ma tran rui ro, mua lon.

Ban Bién tap nhan bai: 12/08/2018 Ngay phan bién xong: 15/09/2018 Ngay dang bai: 25/10/2018

1. Mé dau

Ké tir khi Luat Phong, Chéng thién tai ban
hanh va c6 hiéu luc cho dén nay, trong cac ban
tin canh bao, du bao thién tai ngoai cac thong tin
du bao nhu trudce day, phai bo sung thém céac cap
dd rui ro thién tai. Tuy nhién, trong qua trinh
trién khai thuc hién, gap mot s6 kho khan nhu
sau: 1) Viéc ap dung truc tiép cac cp do rui ro
thién tai duoc qui dinh trong Quyét dinh s
44/2014/QD-TTg c6 thé tao ra cac canh bao
thién cao hodc thién thap (theo nghia cip do rui
ro) khi chi tiét hoa cho dia phuong; 2) Rét kho dé
dua ra cp do rii ro trong truong hop cé nhidu
thién tai xay ra ciing mot I, mdi thién tai c6 thé
c6 nhirng tac dong tiéu cuc dén cong déng, hoat
dong KT-XH, ... voi cac miac do khac nhau &
tung dia phuong khéac nhau; va 3) Chua c6 du co
s& khoa hoc dé hd tro ra quyét dinh vé céip do rui
ro nhu théng tin tan suat xay ra thién tai (khong
gian va thoi gian), ban chat thién tai (ngudn gbc,
tinh chat, xu hudng, miac do nguy hiém, o),
muc do rii ro do thién tai (mirc d6 phoi nhiém
ctia cac yéu td bi anh huong, kha ning chong
choi, mtrc d6 d& bi tong thuong, ...), kha ning
phong chdng thién tai, ... Nhu vay, dé trién khai

!Truong Pai hoc Tai nguyén va Moi trieong

2Pai khi twong thity van khu viee dong bang Bdc B

Email: vovanhoa80@yahoo.com

t6t Luat Phong, Chong thién tai va cac Quyét
dinh s6 44/2014/QD-TTg ngay 15 thang 8 nim
2014 cia Thu tudng Chinh phu, viéc chi tiét hoa
cac cAp do rui ro thién tai & dia phuong 13 hét stc
can thiét,

Dé danh gia rui ro thién tai ty nhién, dic biét
1 thién tai c6 ngudn gbc KTTV, da c6 rat nhicu
phwong phéap danh gia rii ro dugc dé xuat va tng
dung. Tuy nhién, theo UNISDR (2009) [2] c6 4
phuong phap danh gia rui ro thién tai thuong
duogc st dung va chia thanh 2 nhoém nhu sau:

1) Nhém dinh lugng: phuong phap danh gia
dinh luong (ORA - Quantitative Risk Assess-
ment) va phuong phap phan tich cdy su kién
(ETA - Event-Tree Analysis);

2) Nhom dinh tinh: phuong phap ma tran rui
ro (RMA - Risk Matrix Approach) va phuong
phéap danh gia dya trén chi thi (/BA - Indicator-
Based Approach)

Theo danh gia ciia Van Western va cong su
(2012) [3], trong s6 4 phuong phap, thi phuong
phap dinh tinh nhu MRA va IBA ¢6 thé phu hop
cho moi quy mo va muc dich. Phuong phap danh
gia dinh Iugng QRA chi phu hgp voi quy mo nho
do yéu ciu tit ca cac thong tin dau vao phai dugc
dinh luvong héa. Phuong phap ETA ciing chi phu
hop cho céac viéc xac dinh rui ro tir cép khu vuc
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tré xudng. Phuong phap QRA 1a tot nhit trong
viéc danh gia cac tiy chon dé giam thiéu rai ro
do phuong phap nay thuc hién mét phan tich
toan dién vé rui ro trudce va sau khi dua vao mo
hinh phan tich chi phi - 19i ich (cost-benefit).
Phuong phap ETA 1a cach tiép can tot nhat dé
phan tich chudi cac su kién va xac sudt lién hop.
Trong khi do, cac phuong phap MRA va IBA
phu hop trong qua trinh danh gia ban dau dé tim
ra cac hiém hoa va rai ro. Cac phuong phap nay
cling phu hop khi kha ning cac ngudn s lidu co
g161 han va khong duoc dinh luong hoa. Phuong
phap MRA thuong dugc sir dung nhiéu nhit, dic
biét 1a khi xem xét theo khia canh khong gian
(theo khia canh nay cac phuong phap giam thiéu
rii ro ¢ thé dugc nhin thiy thong qua nhiing
thay d6i trong ma tran rui ro. Phuong phap IBA
1a Iya chon tt nhét khi khong c6 du dir liéu dé
thuc hién mot phan tich dinh lugng.

Dé danh gia rai ro do mwa 16n trén khu vuc
ddng bang Bic Bo (PBBB) ciing nhu tao co s&
khoa hoc dé xay dung ban dd cap do rui ro chi
tiét dén cap huyén, trong nghién ctru nay ching
toi st dung khai ni€ém rui ro theo IPCC (2012)
[1] va phuong phap MRA. Céc phan tiép theo s&
trinh bay chi tiét vé tap sb licu duoc st dung,
phuong phap MRA va cac két qua nghién ciru
xay dung ban d6 rai ro do mua I16n trén khu vuce
DBBB.

2. Phwong phap va tip s6 liéu nghién ciru

2.1. Mé td tap so liéu nghién ciru

Dé ¢ du s6 liéu thyuc hién danh gia rui ro do
mua 16n trén khu vuc DPBBB, cac nguén sb liéu
duogc thu thap bao gdm:

- S6 liéu quan tric mua tich liy 24h tai 14
tram quan tric khi tuong bé mit trén khu vuc
DBBB tir 1981-2015 dé phuc vu tinh toan céac
ban d6 tan xut xay ra va tan suit cuong do;

- S6 liéu dy tinh bién doi khi hau (BDKH) vé
mua lon trén khu vuc DPBBB cho giai doan
2020-2050 cua Vién Khoa hoc KTTV va BbKH
(duogc ban hanh trong nam 2016);

- Nién giam théng ké cta thanh phd Ha Noi
va 6 tinh truc thudc khu vuc PBBB tir 2005 dén
2015 dé léy s6 lidu vé dan sd, tai san, hoat dong
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kinh té - x3 hoi va moi truong;

- Két qua diéu tra tryc tiép vé mirc do phoi
bay, tinh d& bi t6n thuong va kha ning phong
chéng trong 4 dbi tugng chinh 1a dan s, tai san,
hoat dong kinh té - x4 hoi va méi truong tai tat
ca cac huyén truc thudc thanh phd Ha Noi va 6
tinh truc thudc khu vic PBBB (mdi huyén 1a 1
phiéu diéu tra va hoi truc tiép can bd 1am vé cong
tac phong, chdng thién tai tai huyén do).

2.2. Phwong phap tinh rui ro

Nhu da trinh bay ¢ trén, trong nghién ctru nay
chung t61 lga chon cach tiép can cua IPCC
(2012) [1] trong d6 rii ro c6 quan hé mat thiét
v6i 3 thanh phan chinh 13 hiém hoa (H), tinh d&
bi ton thwong (V) va mirc d6 phoi bay (E). Rii ro
s€ tdng 1én hoac giam di khi mdt trong cac thanh
phan nay ting 1én hodc giam di. Cu thé, néu ky
higu R 14 i ro do thién tai gy ra, thi R co thé
dugc tinh thong qua cong thirc nhu sau:

R=HxExV (1)

Trong do H la kha nang xay ra trong tuong
lai cua cac hi¢n tugng ty nhién hoac do con
nguoi gy ra, co tac dong bat loi dén cac dbi
tuong dé& bi ton thuong, nam trong pham vi anh
huodng cua hiém hoa d6; E chi sy hién dién cia
con nguoi, cac hoat dong sinh ké, cac dich vu
moi trudng va cac ngudn tai nguyén thién nhién,
co sO ha tﬁng, cac tai san kinh té, x3 hoi, van
hoa,... & nhitng noi c6 thé chiu nhimg anh huéng
bt loi boi cac hiém hoa va vi thé s€ bi ton hai,
mat mat, hu hong tiém tang trong tuong lai; V
dé cap dén khuynh hudng cia cac yéu td dé bi
tac dong cua hiém hoa nhu con nguoi, cudc séng
cua ho va tai san.

Do hiém hoa (H) am chi kha ning xay ra
trong tuong lai va gay ra tac dong bat loi dén cac
d6i tugng nén trong nghién ctru nay, H s& phu
thudc vao tin suat xay ra thién tai da qua (P),
cuong do cua thién tai (I), pham vi anh hudng
cua thién tai (EA) va tin suét xdy ra thién tai
trong tuong lai (F):

H=PxIxEAXF 2)

Trong d6 P, I va EA s€ dugc xac dinh dua
trén bo sd liéu quan tric dd qua, F s& dugc tinh
dua trén cac kich ban bién d6i khi hau. Trong bai
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toan nghiép vu, cc gia tri P, I, EA va F c6 thé
lay tir cac ban tin du bao.

Dbi véi mirc do phoi bay (E), do dai luong
nay chi sy hién dién cta cac ddi tugng & nhirng
noi c6 thé chiu nhitng anh hudng bat lgi boi cac
hiém hoa va vi thé s& bi ton hai, mat mat, hu
hong tiém tang trong tuong lai, nén E s& phu
thudc vao 2 yéu td chinh d6 1a mat do hién tai
(DEN) va tdc d6 phat trién dy kién trong tuong
lai (DT). Trong nghién ctru nay, 4 nhom ddi
tugng chinh duogc dua vao tinh toan E g@)m dan
s6 (Po), tai san (Pr), hoat dong kinh té - xa hoi
(SEA) va mdi trudng (EV). Nhu vy, E c6 thé
dugc tinh toan qua cac cong thirc nhu sau:

E = Ero X Epr X Esea X Egv 3)
Ero = DENpo x DTpo 4)
Ep: = DENp: x DTp; &)

Esga = DENsga X DTsga (6)
EEV = DENEV X DTEV (7)

Trong d6 DEN s¢& dugc tinh dya trén sb liéu
nién giam thong ké ctia 10 nam gan day va DT
duoc tinh bang cach chudi sb liéu 10 dé xay
dung phuong trinh hoi qui tuyén tinh don bién
dé tim ra xu thé ting hay giam.

Tinh d& bi ton thuong (V) dé cap dén khuynh
huéng cua cac yéu to dé bi tac dong cia hiém
hoa, nén V s€ phu thudc vao mirc do phoi bay
cua hién tugng trudce thién tai (E), pham vi (EA)
va cuong do cua thién tai (I), tan suat xay ra thién
tai (P), thiét hai da qua (D) va kha niang chdng
choi trude thién tai (RA). Tuong ty nhu E, 4
nhém d6i tuong chinh dugc dua vao tinh toan V
gom dan s, tai san, hoat dong kinh té - xa hoi va
moi trudng. Nhu vay, V ¢o thé tinh qua cac cong
thirc nhu sau:

V =Vpo X Vir X Vsea X Vev (8)
Vro=Ep, x P x I x EA X Dpo X RAp, 9
Ver=Epr x PxIx EAXxDprx RAp:  (10)

Vsea= Esea X P X I X EA X Dsea x RAsea(11)
Vev=Eev X P x I x EA x Dev x RAgy (12)
Pé tinh dugc cac cong thie tir (1) dén (12)
theo phuong phap ma tran rii ro, can thiét phai
chia timg yéu t6 theo cac cap do twong Gmg véi
cac cép d6 rui ro do mua 16n. Do muc dich cua
nghién ctru chi chi tiét hoa cac cap do rui ro do
mua 16n dén cap huyén, nén cac cip do rui ro
cho mua 16n dugce sir dung nhu trong Quyét dinh
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s6 44/2014/QD-TTg ngay 15 thang 8 nam 2014
ctia Thu tuéng Chinh phu. Cu thé, s& ¢6 3 cap do
ri ro 1a ¢p 1 (rui ro thap), cap 2 (rti ro trung
binh) va cip 3 (rti ro 16n). Do hién tuong mua
16n dugc qui dinh chi c6 3 c:?ip rui ro, nén ma tran
rii ro s& co kich thude 3 x 3. Nhu vy, cac yéu
t6 thanh phan trong cac cong thire tir (1) dén (12)
s& dugc qui vé 3 cap tuong g va ghép cip voi
nhau dé tao ra cc ma tran 3 x 3. C4c ma tran nay
duoc goi la cac ma trén tan suét - hé qua (Con-
sequences-Frequency Matrix - CFM). Theo
phuong phap MRA, mdi cap clia mot yéu to s&
duogc gan 1 tri s6 theo qui tic gia tri ting dan theo
cap dé Trong nghién ctru nay, chl'mg toi gan bd
trisb 1,3 vas tu(mg u'ng cho cac cdp 1,2 va 3
dbi voi tat ca cac yeu t6 trong cac cong thuc tu
(1) dén (12). Cac yéu t6 s& duoc ghép cip nhu
trong va tinh diém nhu bang 1 dudi day. Cac con
s6 trong cac 6 bang 1 chinh 1a tich cua 2 tri s6
tuong (mg cua 2 cap. Nhu trong bang 1, néu 2
yéu t6 P va F cling ¢ cap do trung binh thi tich
ctia bién P x F s& 12 9. Dya trén céac két qua tinh
toan cua cap P x F, bién méi (vidulaHl =Px
F) s& dugc gan lai tri s theo nguyén tic nhu sau:

- Néu gia trj tir 1 dén 3 thi gan lai 13 1 (twong
ung voi cap 1)

- Néu gi trj tich 1a tir 5 d&én 15 thi gan lai 13
3 (twong g vai cap 2)

- Néu gia tri tich 12 25 thi gan lai 1a 5 (twong
g vai cap 3)

Céch tinh nay dugc 4p dung cho cac cong
thirc tir (1) dén (12) theo nguyén tic tinh H trudc,
ké tiép 1a tinh E va tiép dén tinh V (do V phu
thudc vao E) va cudi cung la tinh ra R. Toan bd
qui trinh tinh toan nay dugc ap dung riéng r& cho
tung huyén hodc quan tryc thudc thanh phé va
tinh trén khu vuc DBBB.

Bang 1. Vi du vé ma trdan CFM cho cap yéu 16 tan
suat xay ra trong qua khir (P) va kha nang xay ra
trong tuwong lai (F)

P/F Thiap Trungbinh  Cao
Thip 1 3 5
Trung binh 3 9 15
Cao 5 15 25
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3. Két qua xAy dung ban do rii ro do mua
16m trén khu vire dong bang Bic Bo

3.1. Bin dé hiém hoa

Dua trén bo sb liéu quan tric mua tai 14 tram
khi tuong trong giai doan 1981 - 2015 va s6 liu
dy tinh BDKH, céc ban dd tin suét xdy ra mua
16n, tan sut cuong do mua, tan suat anh huodng
va kha ning xay ra trong tuong lai dugc thiét 1ap
trén khu vuc dong bang Bic Bo va dugc dua ra
trong hinh 1. V&i ban do tan suat xay ra, cac
ngudng dé phéan tin sudt vao 3 cap do gdm it xay
ra, thuong xuyén va lién tuc tuwong ing la P <
15%, 16% < P < 23% va P > 24%. Ddi v6i ban
dd tan suét cuong do, cac ngudng dé phan thanh
3 cap d6 gom nho, vira va 1on twong g c6 tong
lugng mua ca dgt R (tr 3 ngay trd 1én): R <
200mm, 200 < R < 400mm va R > 400mm. Dbi

v6i kha nang anh hudng, 3 cip do s& duoc lya
chon twong tng theo tan suat xay ra. Cu thé, néu
tan sudt xay ra nhiéu thi twong Gng v&i anh
huong truc tiép. Tir hinh 1 c6 thé thiy tin suit
xay ra mua nhiéu nhét & khu vyc trung tim Ha
NOoi, phia tay Ha Noi, tinh Ninh Binh va tinh
Thai Binh, va xay ra it nhét tai tinh Hai Duong.
Céc tinh con lai ¢6 tan suat xay ra mua 1on &
muc trung binh. Vé cuong do mua, khu vuc Ha
Noi, Thai Binh va Ninh Binh ciing 1a khu vuc c6
cuong d6 mua 16n nhat va Hai Dwong 1a khu vuc
c6 cuong d6 mua nho nhéat. Cac két qua tuong
tu ciing dugc tim thiy khi xem xét mirc d6 anh
hudng va kha nang xdy ra trong tuong lai. Tu 4
ban do thanh phan nay, ban db hiém hoa do mua
16n trén khu vuc DBBB duoc thiét 1ap qua cong
thtrc (2) va dugc dua ra trong hinh 2.
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Hinh 1. Ban do tan sudt xdy ra (a), tan sudt cuong dé (b), pham vi anh hieong (c) va kha nang xdy
ra trong tuong lai (d) cho thién tai mua lon trén khu vuc DBBB
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Hinh 2. Ban do hiém hoa trude thién tai mua
lon cho khu vuc dong bang Bdc Bo

BAI BAO KHOA HQC

Tt hinh 2 ¢6 thé thdy cac khu vuc c6 hiém
hoa cao trudc thién tai mua lon 1a cac huyén phia
tay thanh phd Ha Noi, phia ty tinh Ninh Binh
(ng v6i khu vire ¢6 tan suat muwa 16n xdy ra cao,
dia hinh ddc dé sat 16 dét) va hau hét cac huyén
0 tinh Thai Binh. Cac huyén thudc tinh Hai
Duong c6 hiém hoa thap do tin sudt xay ra mua
16n khong nhiéu va néu co xay ra thi cudng do
mua ciing khong 16n. Bi véi cac tinh Hung
Yén, Ha Nam va Nam Dinh thi hiém hoa trudc
mua 16n & mirc 6 trung binh.
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3.2. Bin dé mirc dp phoi bay

Dua trén phuong phap ma tran CFM ¢ trén,
cac ban d6 muc do phoi bay cho dén s, tai san,
hoat dong kinh té - xa hoi va mdi truong duoc
thiét 1ap dua trén cac cong thuce tir (4) dén (7) va
dua ra trong hinh 3 duéi day. Cac thong tin dé
thiét 1ap nén cac ban d6 nay hoan toan dua vao
s lidu thong ké co trong nién giam thong ké cua

o ] Trung banh 2 L " ] Trung binh ™
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Hinh 3. Ban do murc do phoi bay cho dan so (a), tai san (b), hoat dong KT-XH (c) va mai truong
(d) cho khu vuc dong bang Bdc Bo

cac thanh ph6 va tinh truc thudc khu vuc DPBBB
tir 2005 - 2015 va két qua diéu tra. Tir hinh 3 ¢6
thé thiy murc d6 phoi bay 16n nhat dbi voi 4 dbi
tugng quan tam chua yéu tap trung ¢ thanh phd
Ha Noi va cac thanh phé/thi trin 16m cta céc tinh
do tai cac khu vuc nay thuong tap trung dan sb
dong, c6 nhiéu co so ha tng co gia tri va kha
ning xay ra cac sy ¢ méi truong khi co anh
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hudng cua thién tai 1 16n. Tir 4 ban dd phan bd
mitc do phoi bay cho dén sd, tai san, hoat dong
kinh té - xd hoi va méi truong, ban d6 muc do
phoi nay néi chung trude thién tai mua lon dugc
thiét 1ap theo cong thirc (3) va dua ra trong hinh
4. Tir hinh 4 ¢6 thé thdy mirc d9 phoi bay néi
chung chi cao tai khu vuc ndi d6 Ha Néi va cac
thanh phé truc thude tinh. O hau hét cac huyén
con lai chi & mic trung binh va thip do c6 mat
d6 dan s6 khong cao, cac tai san tap trung khong
nhiéu va khong ¢ nhiéu cac hoat dong KT-XH
bi tdc dong boi hién tuong mua 16n.
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Hinh 4. Ban d6 mirc d¢ phoi bay tong hop tride
thién tai mua lon cho khu vuc dong bang Bac Bo
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Hinh 5. Ban do tinh dé bi ton thwong cho dan s6 (a), tai san (b), hoat dong KT-XH (c) va méi
truong (d) cho khu viec dong bang Bac Bo

3.3. Ban d0 tinh d bi ton thuong

Tuong ty nhu hinh 3, hinh 5 dua ra két qua
tinh toan va thiét 1ap cac ban do tinh d& bi ton
thuong cho dén sd, tai san, hoat dong kinh té - xa
hoi va moi truong bang cach tinh toan cac ma
tran CFM theo cac cong thirc (9) dén (12). Trong

TAP CHi KHI TUQNG THUY VAN

d6, s6 liéu vé thiét hai (D) va kha ning chong
choi (RA) duogc dua trén két qua tir cac phiéu
diéu tra. Tir hinh 5 co thé thiy tinh dé bi ton
thuong thay d6i theo timg khu vuc va déi tugng
nghién ctru. V& mit 1y thuyét, nhitng khu vuc co
tan suét xay ra mua lén cao, cuong do 16n, tap
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trung nhiéu dan cu, hoat dong KT-XH la khu
vuc dé& bj ton thuong nhiéu nhat. Tuy nhién, néu
thiét hai xay ra tai khu vuc nay it va cac dbi
tugng c6 kha nang chdng chiu cao, thi mtc do dé
bi ton thuong ciing giam di dang ké. Nhu vay,
c6 thé thay khu vuc c6 tan suat xay ra mua 16n
cao khong dong nghia véi tinh dé bi ton thuong
cao va nguoc lai.

Tir hinh 5 ¢6 thé thay dbi voi dan sd, mot s6
huyén/quan thudc khu vuc Ha Noi, cac thanh
phé/thi trAn cua céc tinh truc thudc khu vuc
DPBBB c6 tinh d& bi ton thuong cao nhat do day
1a noi tap trung déng dan cu va theo két qua diéu
tra, dan cu tai cac noi nay cd it kinh nghiém
chéng choi véi thién tai (kha ndng chéng chiu
thap). P4i v6i tai san va hoat dong KT-XH, céc
két qua tinh toan cho tinh d& b ton thuong tuong
d6i giébng nhau. Piéu nay ciing dé hiéu do noi
nao tap trung nhidu hoat dong KT-XH thi ciing
1a noi tap trung nhiéu cia cai va ciing 1a noi khi
xay ra thién tai thi thuong co thi¢t hai 16n. Tinh
dé bi t6n thuong cao dbi véi tai san va hoat dong
KT-XH duoc tim thiy ¢ cac huyén phia Tay Ha
Noi, tinh Nam Dinh va cac thanh phd/thi trin
truc thudc cac tinh con lai. Mac du cac tinh Thai
Binh va Ninh Binh c6 tan suit xay ra mua 1on
cao véi cuong do 16n, pham vi anh hudng rong
nhung do cong tac phong, chdng thién tai tét,
ngudi dan c¢6 k§ niang phong chong tot nén mirc
d6 dé bi tén thuong thap hon so véi Nam Dinh.
Trong khi d6, mic du tan suat xay ra va cuong
do mua l1a khong 16n cac tinh Thai Binh va Ninh
Binh, nhung theo danh gia cua dia phuong thi
ning lyc phong, chdng thién tai cua cac huyén
con thap, nén dan dén tinh d& bi ton thuong ting
1én. B4i voi moi truong, tinh dé bi ton thuong
16n nhét duge tim théy ¢ céac huyén truc thudc
tinh Thai Binh, Nam Dinh, Ninh Binh va phia
Tay cua Ha No§i. Bay chinh 14 cac khu vuc c6
nhiéu khu rimg nguyén sinh, khu sinh thai, rimg
phong ho, ...

Duya trén ban d tinh dé bi ton thwong cho 4
dbi twong godm dan sd, tai san, hoat dong kinh té
- x4 hoi va méi truong bang, ban dd tong hop vé
tinh dé& bi ton thuong dugc xac dinh va dua ra
trong hinh 6. Tt hinh 6 nhan théy noi d& bj tén
thuong nhiéu nhét 1a khu vuc ndi d6 va cac
huyén phia Tay cta Ha Noi, toan by cac huyén
& Nam Dinh va cac thanh phé/thi trin cua cac

BAI BAO KHOA HQC

tinh Ha Nam, Hung Yén, Hai Duong, Thai Binh
va Ninh Binh.
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Hinh 6. Ban do tinh dé bi ton thwong tong hop
trueGe thién tai muwa I6n cho khu viee dong bang
Bac Bo

3.4. Bén dé riii ro do muwa lén

Dua trén cac ban do téng hop vé hiém hoa
(hinh 2), mirc d6 phoi bay (hinh 4) va tinh dé bi
ton thuong (hinh 6), ban d6 rui ro thién tai do
mua 16n duoc thiét 1ap qua cong thire (1) va dua
dua ra trong hinh 7 duéi day. Theo cong thuc
(1), thi bat ky thanh phan nao cu thanh nén rui
ro ma tang 1én thi cip do rui ro ciing ting 1én va
nguoc lai. Tir hinh 7 ¢6 thé thdy cip do riii ro cao
nhat (twong dwong cdp 3 trong Quyét dinh
44/2014/Qb-TTg ngay 15 thang 8 nam 2014 cua
Thu tuéng Chinh phu) 1a & khu vuc ndi do va cac
huyén phia T4y cua Ha Noi va cac thanh phd/thi
trAn cua cac tinh Ha Nam, Hung Yén, Nam
Dinh, Thai Binh va Ninh Binh. Mot sb huyén &
phia Bic va phia Nam Ha Noi, thanh ph6 Hai
Duong va cac huyén con lai ciia cac c¢6 bién co
rii ro & muc trung binh (twong dwong cép 2).
Céc huyén con lai cua 3 tinh Hai Duong, Hung
Yén va Ha Nam c6 rui ro do mua 16n thép.
Nguyén nhan dan dén cac khu vuc ndy o rai ro
thap 1a do tai ddy co tan suét xay ra va cuong do
mua 16n thip, mirc d6 phoi bay cua dén sd, tai
san, hoat dong KT-XH va moi truong trudc mua
16n khong cao, kém theo cong tac phong, chong
thién tai tt nén din dén tinh dé bi tén thuong
khong 16n.
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Hinh 7. Ban do cdp dg riii ro tong hop trudce
thién tai mua lon cho khu viec dong bang Bac Bo

4. Két luan va kién nghi

Bai bao nay da trinh bay két qua nghién ciru
tmg dung phuong phap ma tran rii ro dé chi tiét
hoa cac cép dd rui ro do hién tugng mua 16n dén
cap huyén trén khu vuc dong bang Bic B trong
dé rui ro dugce xac dinh 1a ham cua hiém hoa,
mirc d phoi bay va tinh d& bi ton thuong. Céac
cap do rui ro dugc xay dung duoc dua trén 3 cip
d6 rui ro do mua 16n dugc qui dinh trong quyét

dinh 44/2014/QDb-TTg ngay 15 thang 8 nam
2014 ctia Thi twéng Chinh phu. Dya trén chudi
s6 liéu duoc thu thap bao gém ca dur liéu quan
trac va két qua diéu tra xa hoi hoc, cac ma trn
CFM di thiét 1ap dé trén co sé do tao ra cac ban
d6 phan bd theo khong gian (chi tiét dén ting
huyén) cho tit ca cac yéu t6 cdu thanh nén 3
thanh phén ctia rai ro 13 hiém hoa, mirc d6 phoi
bay va tinh d& bi ton thuong. Cudi cung, ban d6
rui ro do mua 16n dugc xay dung dua trén 3
thanh phan no6i trén. Phan tich ban do rui ro nhan
dugc cho thiy két qua twong dbi phu hop véi
thuc té va da phﬁn nao cu thé hoa duge cép do rui
ro cho dén cip huyén, phan anh dung cac ngudn
s6 liéu da duoc sir dung. Két qua danh gia ciing
cho thay phuong phap ma tran rui ro 1a Iya chon
phu hop voi diéu kién vé s6 liéu hién c6 va rét
kha thi dé ap dung cho cic thién tai khac nhu
bao, néng noéng, han han, rét hai, .... Tuy nhién,
két qua xdy dung cac ban do cac yéu td ciing nhu
thanh phan cu thanh rui ro cho thay chét lugng
ctia phuong phap con phy thudce nhidu vao chit
lugng cia chuyén gia dugc tham van. Do do,
viéc nghién ctru ing dung thém cac phuong phap
dinh Ivong nhu QRA, ETA hodc phuong phap
dinh tinh nhu IBA 1a can thiét d¢ c6 thém co s&
dbi chimg.

Loi cam on: bai bdo nay la két qud nghién civu ciia d@é tai nghién ciru khoa hoc cap B6 “Nghién
cueu xdy dung hé théng hé tro canh bao, dw bdo chi tiét cdc ccfp do rui ro thién tai khi twong cho khu
viee Pong bang Bic Bé” mang md s6 TNMT.2016.05.02
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APPLICATION OF RISK MATRIX METHOD TO ESTABLISH DIS-
TRICT SCALE RISK MAP OF HEAVY RAIN FOR THE NORTHERN
RED-RIVER DELTA REGION

Dang Dinh Quan', Vo Van Hoa?, Nguyen Thi Tuyet?, Nguyen Van Bay?
"University of Natural Resources and Environment
*Northern red-river delta regional Hydro-Meteorological Center

Abstract: This paper will present the results of the research using the risk matrix method to de-
termine the district scale risk for heavy rains for the northern red-river delta region The risk is a fea-
ture of hazard, exposure and vulnerability. The results of the study show that the risk matrix due to
the heavy rain generated is relatively appropriate to the reality and has partly materialized the risk
to the district level. The risk matrix approach is appropriate to the conditions of existing data and
is very feasible in the implementation process. However, the quality of the method depends on the
quality of the consultants is still being consulted.

Keywords: Disaster risk, risk matrix method, heavy rainfall.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 9 NAM 2018

rong thang 9/2018 da xudt hién 2 con bao (bdo s6 4 va sé 5). Tuy nhién cd hai con bdo
Z déu khong anh hieong truc tiép t6i thoi tiét dat lien nwée ta. Tinh hinh nhiét d, nhiét do
cd nuée trong thang 9 trén ca mede déu cao hon so véi TBNN ciing thoi ky.
Tinh hinh mira trong thang 9 phé bién thap hon TBNN. Riéng mét sé noi tai Nam Tdy Nguyén cé
tong heong muea thang cao hon so véi TBNN ciing thoi ky.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo va 4p thap nhiét d6i (ATND)

Trong thang 9 di xut hién 2 con bio (bio s6
4 va bio s6 5) v6i dién bién cu thé nhu sau:

- Bdo s 5: Pém ngay 10/9, mot ap thap nhiét
doi vuot qua khu vyce phia Nam dao Pai Loan va
di vao ving bién Pong Béc Bién Pong. Sang ngay
11/9, ap thip nhiét d6i manh I1én thanh bdo, manh
cap 8, giat cap 10, day 1a con bio s6 5 trén Bién
Dong va c6 tén qudc té 1a BARIJAT. Sau khi hinh
thanh, bdo s6 5 di chuyén chi yéu theo hudng Tay
Tay Nam voi toc do khoang 10-15km/h. Sang
ngay 12/9, bio s6 5 d6i huong di chuyén theo
hudng Tay roi Tay Tay Béc voi toe do it thay doi
va duy tri cuong d6 cap 8, giat cip 10. Pén sang
ngay 13/9, bio s6 5 6 bd vao khu vuc phia Béc
ctia ban dao Loi Chau (Trung Qudc) va suy yéu
thanh ap thap nhiét doi. Téi cung ngay suy yéu
thanh vung 4p thap

- Bio sb 6: Vao dém ngay 14/9 sau khi d6 bo
vao phia bic ctia dao Lu-Dong (Phi-lip-phin) véi
strc gio cp siéu bdo manh cap 17, giat trén cap
17, d&én sang ngay 15/9, siéu bdo Mangkhut di vao
khu vyc Pong Bic Bién Dong. Pay la con béo s6
6 trén khu vyc Bién Dong trong nam 2018. Sau
khi vao Bién Dong, bio s6 6 da suy yéu con cp
15, giat cap 17 va di chuyén nhanh theo huéng
Tay Tay Bic vé6i toc dd khoang 30-35km/h, khi
di vao ving bién tinh Quang Péng (Trung Qudc)
c6 nhitng thoi diém béo s6 6 di chuyén vai toe do
40km/h. Khoang chiéu t6i ngay 16/9, bio s 6 d6
bd vao khu vuc tinh Quang Dong (Trung Qudc)
v6i strc gio manh nhat dat cap 13-14, giat cap 15.
Sau d6 bio s6 6 di sau vao dat lién phia Nam tinh
Quang Tay (Trung Qudc). Pén chiéu ngay 17/9,

TAP CHi KHi TUQNG THUY VAN

bdo s6 6 suy yéu thanh ap thip nhiét doi di sau
vao dat lién tinh Quang Ty (Trung Qudc) rdi suy
yéu thanh vung ap thap. Py 1a con bdo manh c6
hoan luu gié manh cép 6 rong khoang 350km tinh
tir tim bdo nén mic du d6 bo siu trong dat lién
ctia Trung Qudc nhung hoan luu ciia bio van giy
gi6 manh cip 6, giat cip 7 trén khu vuc phia Bic
Vinh Béc Bo (6 ddo Bach Long Vi ¢ gié manh
cap 6, giat cap 7; & dao C6 T6 co gio giat cap 6).

+ Ning nong:

Trong thang 9 da dién ra hai dot néng néng, cu
thé:

- Pot 1: T ngay 01 dén ngay 3/9 cac tinh
Quang Binh dén Pha Yén di xay ra ning néng
dién rong voi nén nhiét do cao nhat phé bién 35-
370C, mdt sb noi co nhiét do 16n hon nhu: Tuy
Hoa la 38.40C, Ba To (Quang Ngai) la 38.50C,
Tuy Hoa (Phu Yén) la 38.00C...

- Pot 2: Tir ngay 5 dén ngay 7/9, tai cac tinh
Trung B¢ da xuét hién néng noéng voi nhiét do cao
nhét phd bién tir 35-37 oC...

+ Mua vira, mua to:

Trong thang 9 tai khu vyc Bic Bo va Bic
Trung Bo di xay ra mua vira dén mua to, c6 noi
mua rat to. Pang chua ¥ 13 cac dot mua:

- Dot mua tir dém 01/9 dén ngay 03/9, khu vuc
ving nii va trung du Bac Bo di c6 mua vira, mua
to, c6 noi mua rat to. Tong lugng mua pho bién
30-70mm, riéng cac tinh Lai Chau, Lao Cai,
Tuyén quang, Quang Ninh c6 lugng mua 16n hon
phd bién 100-200mm, c6 noi 16n hon nhu: Tam
Puong (Lai Chau) 253,1lmm, Bic Quang (Ha
Giang) 241,8mm, Ham Yén (Tuyén Quang)
202,8mm...

- Dot mua tir dém 13 ngay 14/9, cac tinh ¢ khu
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vuc Dong Bic va Viét Bic da c6 mua vira, c6 noi
mua to dén rat to vdi lugng mua phd bién 15-
30mm, mdt sd noi cd lugng mua 16n hon nhu:
Ham Yén (Tuyén Quang) 66.2mm, Uodng Bi
(Quang Ninh) 60.6mm, Minh DPai (Phu Tho)
42.2mm...

- Pot mua tir ngay 17 dén ngay 19/9, khu vyc
Bic Bo va Bic Trung Bo da c6 mua vua, mua to,
¢6 noi mua rat to voi lugng mua phd bién 30-
80mm, riéng khu Pong Bac c6 lugng mua 16n hon
phé bién 70-100mm, mot s6 noi ¢o luong mua lon
hon nhu: Mau Son (Lang Son) 172mm, Bii Chay
(Quang Ninh) 154mm, Tién Yén (Quang Ninh)
229mm, Son Pong (Bic Giang) 126mm. ..

- Pot mua tir ngay 26 dén ngay 28/9 do tac
dong cua khong khi lanh, khu vuc c6 mua tro lai
tlr ngay 26, sau d6 khi khong khi lanh don sau
xudng, Bic B giam mua tir ngay 29. Khu vuc
Trung B chiu anh huong co gié dong bic két hop
dia hinh nén mua dong kéo dai dén hét thang.
Téng lugng mua: Bic By 40-80mm, ¢ noi trén
100mm; cé biét Bac Quang: 404mm; Trung Bo tir
Thanh Hoa dén Thira Thién Hué: 40-80mm, riéng
Ha Tinh: 100-200mm.

Khu vuc Tay Nguyén va Nam B¢ trong thang
da xuét hién nhidu ngay c6 mua, riéng tir ngay 12-
18/9 khu vuc da c6 mua vira, c6 noi mua to va
dong.

2. Tinh hinh nhiét do:

Nhiét d trung binh thang 9/2018 tai khu vuc
Bic Bo va Trung Bo phé bién cao hon so véi
TBNN tir 0,5-1,5°C, khu vuc Tay Nguyén va Nam
B0 phd bién cao hon so véi TBNN tir 0,5-1,0°C
cung thoi ky.

Noi ¢6 nhiét do cao nhit 1a Tuy Hoa (Phu
Yén): 38,4°C (ngay 2).

Noi ¢6 nhiét d6 thip nhéat 1a Sin HO (Lai
Chau):13.50C (ngay 24).

3. Tinh hinh mwa:

Téng lugng mua trong thang 9/2018 tai cac
khu vuc trén pham vi toan qudc phd bién thap hon
so v6i TBNN tir 20-50%, riéng mdt s6 noi thudc
nam Tay Nguyén cao hon tu 20-40% so véi
TBNN.

Noi ¢6 lugng mua thang cao nhét 1a Bic

TINH HINH KHi TUQNG THUY VAN

Quang (Ha Giang): 944mm, cao hon TBNN Ia
520mm.

Noi ¢6 lugng mua thang thip nhat 13 Phan
Rang (Ninh Thuan): 69mm, thip hon TBNN la
110mm.

4. Tinh hinh ning:

Téng sb gio ndng trong thang 09/2018 trén ca
nudc phd bién déu cao hon so véi TBNN cling
thoi ky, riéng khu vuc Viét Bic va Pong bang Béc
Bo thdp hon TBNN cung thoi ky.

Noi ¢6 s6 gio nang cao nhat 1a Tuy Hoa (Phii
Yén): 264 gio, cao hon TBNN 1a 57 gio.

Noi c6 s6 gio ning thip nhit 1a Sa Pa (Lao
Cai): 78 gid, thap hon TBNN 1a 96 gio.

TINH HINH THUY VAN

1.Bic B

Dau thang 9, 1d 16n xuét hién trén song Thao,
song Pa, song Thuong, Luc Nam va song Cau.
Trong dot lii nay, 14 song Thao tai Yén Bai vuot
muc BD 3; 1 song Thuong tai Phu Lang Thuong
vugt muc BD 2; myc nudc song Luc Nam tai Luc
Nam va song Cau tai Dap Cau xap xi muc BD 2.

Do lii tuyén trén, myc nudc ha luu song Hong
tai Ha Ni tang nhanh va duy tri trén mc 5,5m tr
1-12/9, sau d6 xudng nhanh.

Trén song Thai Binh, muc nudc ha luu tai Pha
Lai 1én nhanh vao nhiing ngiay dau thang, sau
giam nhanh va dao dong theo thuy triéu.

Dong chay thang 09/2018 trén cac song chinh
s0 v6i muc trung binh nhiéu nim (TBNN) cu thé
nhu sau: lugng dong chay trén song Thao tai Yén
Bai 16n hon muc

TBNN la 38%, dong chay trén song L0 tai
Tuyén Quang va ha du song Hong tai Ha Noi nho
hon mirc TBNN lan luot 13 33% va 18%.

Dong chay trén song Da dén hd Hoa Binh 16n
hon TBNN la 9%.

2. Khu vue Trung Bo va Tay Nguyén

Mot, hai ngay dau thang, myc nudc ha luu
song Ma, song Ca dat dinh sau xuéng; muc nudc
dinh 1l trén song Ma tai Giang 5,53m (5h/01/9),
trén B2 0,03m; song Ca tai Nam Pan 5,82m
(17h/01/9), trén BD1 0,42m. Trong thang 9, muc
nudc trén song Ma va song Ca xuat hién 2-3 dot

TAP CHI KHi TUQONG THUY VAN
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dao dong nho vai bién do tir 0,7-1,6m; cac song &
Ha Tinh xuét hién 1-2 dot 1i nho, dinh 1l trén céc
song con dudi miac BD1.

Thoi ky cubi thang, muc nudc cac song &
Quang Binh, Quang Tri va Quang Ngai co6 dao
dong, bién do tur 0,5-2,0m. Céac song khac muc
nude bién d6i cham. Muc nudc trén song Vu Gia
tai Ai Nghia xudng mtrc 1,53m (13h/3/9), thip
nhat trong chudi sd liéu quan tric cung thoi ky.

Trong thang, thugng ngudn song Ba, song La
Nga va song Lity xuat hién 1-2 dot Iii nho véi bién
do tur 1,0- 4,0m. Binh [{ tai tram Song Lity ¢ mirc
26,56m (2h/23/9), trén BD1 0,56m; tai tram Ta
Pao 6 muc 120,48m (2h/25/9), trén BD2 0,48m.

3. Khu vire Nam B9

Muc nudc song Ctru Long bién d6i cham theo
tridu va dao dong & mic BD2 va trén BD2.

KHi TUQONG NONG NGHIEP

Diéu kién khi tugng nong nghiép trong thang
IX/2018 & nhiéu viing ctia nudc ta tuong dbi thuan
loi cho san xuét nong nghiép do nén nhiét cao, sb
gio nang xap si hodc dao dong xung quanh gia tri
TBNN, lwong mua va sé ngdy mua ¢ hau hét cac
khu vire trong ca nudc déu cao, phan bd déu trong
thang tao diéu kién cho cdy trong sinh truéng va
phat trién.

Trong thang cac dia phuong mién Bic bét dau
thu hoach tra lta mua sém, tap trung cham soc,
phong trir sau bénh, bao vé lta va cac cay rau,
mau vu mua/he thu; cac dia phuong mién Nam tap
trung thu hoach nhanh gon laa hé thu, tiép tuc gieo
céy laa thu dong/mua va gieo trong rau, mau ciy
cong nghiép ngan ngay vu hé thu/mua

1. Poi v6i cay laa

- Lua mua: Tinh dén ngay cudi thang, ca nudc
da gieo cdy duoc 1.452,8 nghin ha lta Mua, bang
98% cung ky nam trudc, trong do6 cac dia phuong
phia Bic gieo céy 1.115,2 nghin ha, bfmg 98,3%,
cac dia phuong phia Nam gieo cdy 337,5 nghin
ha, bang 77,5%.ngan ha, ning gan 100 ha, tip
trung tai An Giang, Kién Giang, Bac Liéu, Long
An, Hau Giang...va Mién Trung, gom: Quang
Ngai, Binh Dinh, Khanh Hoa.

- Bénh bac la: Téng dién tich 15.118 ha; dién
tich nhiém nang 50 ha; phan bd chi yéu tai Bac

TAP CHi KHi TUQNG THUY VAN

Liéu, Long An, Tra Vinh, Binh Thuén, D@)ng
Thap, Ba Ria - VT, Gia Lai, Khanh Hoa va Dic
Lic

- Bénh den 1ép hat: Téng dién tich nhiém 16,5
ngan ha; ning 215 ha; phan bd chu yéu tai: Long
An, Kién Giang, Bac Liéu, An Giang, Déng Thap,
Hau Giang, Binh Dinh, Khanh Hoa, Quang Nam,
Quang Ngai, Phu Yén, Gia Lai.

- Bénh d6m nau — nghet ré: Téng dién tich
nhiém gan 10 ngan ha; phan bd chu yéu tai dia ban
Bic bo, gém: Phu Tho, Pién Bién, Hoa Binh,
Vinh Phuc; Béc Trung b9, g@)m: Thanh Hoa, Ha
Tinh, Quang Tri, Quang Binh; Mién Trung, gf”)m:
Quang Nam, Quang Ngii, Phu Yén, Khanh Hoa,
Gia Lai, Kom Tum.

Dién tich gieo cdy laa Mua céc tinh phia Béc
nim nay dat thap, trong d6 ving PBSH udc dat
525,9 nghin ha, giam 9,5 nghin ha so v&i vu mua
niam trude; cac tinh Trung du va mién nai phia
Bic udc dat 426,0 nghin ha, giam 3 nghin ha; cac
tinh Béc Trung B udc dat 162,8 nghin ha, giam
6,4 nghin ha. Dién tich lia Mua cua céc tinh phia
Bic giam do mot s6 nguyén nhan nhu chuyén doi
muc dich sir dung; 8,9 nghin ha chuyén sang cay
trong khac va nudi trong thuy san; con lai khong
san xuét do kho khin trong khau tudi tiéu va do bi
ngap ung, sat 16.

Dén nay, lia mua tai cac dia phuong phia Béc
dang trong giai doan trd bong, tra lta sém dang
trong giai doan vao chéc va chin, di cho thu hoach
dugc gan 200,5 nghin ha. Do thoi tiét vu muiia ndm
nay thuin loi hon nén du uwéc ning sudt dat
khoang 49 ta/ha, taing khoang 3 ta/ha so cung ky.

- Laa heé thu: Tinh dén cubi thang X, ca nudc
gieo cdy duoc 2.055 nghin ha lta Hé thu, bang
97,5% cung ky nam trudc, trong d6 cac dia
phuong phia Bic dat 174,3 nghin ha, bang 98,5%;
cac dia phuong phia Nam dat 1.880,6 nghin ha,
bang 97,4%. Hién nay cac dia phuong phia Nam,
lua He thu som da cho thu hoach 1694,3 nghin ha,
bang 96,4% so v6i cung ky ndm trude, trong do
ving DBSCL dat 1452,9 nghin ha, bang 94,9%.
Tién do gieo tréng va thu hoach laa Hé thu cham
so thoi diém cung ky nidm trude, chii yéu do anh
hudng tién do gieo trong va thu hoach vu Pong
xuan.
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Ning suat lta Hé thu ca nudc nim nay udc
tinh dat 54,1 ta/ha, tang 0,1 ta/ha so véi vu He thu
nam 2017; san lugng dat gﬁn 11,2 triéu tén, giam
47,7 nghin tan, trong d6 ving PBSCL dat 8,7
triéu tan, giam 30,5 nghin tin. Nhu véy, tuy ning
sudt co ting nhe nhung san luong chung toan vu
van giam do dién tich gieo trong giam & hau hét
cac dia phuong.

- La Thu dong: Tinh dén cudi thang IX, cac
tinh PBSCL da xudng giéng 652,6 nghin ha, bang
92,4% cuing ky. Dién tich gieo trong lua Thu dong
cham hon cung ky do vu He thu xudng giéng tré
va kéo dai, hon nira 1ii nim nay vé sém va lén
nhanh do anh huéng cua mua bao, nhiéu dién tich
khong thé gieo trong. Hién lta Thu déng dang &
giai doan ma, dé nhanh dén lam dong; sinh truong
va phat trién kha

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

Ngoai viéc tap trung cham soc, thu hoach lua
he thu, lta mua, cac dia phuong trén ca nude con
day manh gieo trong cac loai cdy hoa mau va ciy
cong nghiép ngan ngay. Nhin chung cac cdy mau
gip thoi tiét thuan loi, sinh truong va phat trién
t6t.

Tinh dén cubi thang IX, cac dia phuong trén
ca nude di gieo trong dwoc 1.013 nghin ha ngd,
bang 97,2% cung ky nam trude; 110,7 nghin ha
khoai lang, bé‘mg 99,2 %; 182,6 nghin ha lac, béng
98,2%; 56 nghin ha ddu tuong, béng 85,8%; 974,8
nghin ha rau, dau, béng 103.5% .

O Pdng bang Bic B6 ngd dang trong giai doan
la thir 7, trang thai sinh truong va phat trién kha,
dau tuong 14 kép thu 3 trang thai sinh truong va
phat trién kha.

O Bic Trung B lac dang trong giai doan hinh
thanh cu, trang thai sinh trudng trung binh.

O Tay Nguyén va Xuan Loc ca phé dang trong
giai doan hinh thanh qué va qua chin, trang thai
sinh trudng tir trung binh dén tét.

3. Tinh hinh sau bénh

Theo Cuc Bao vé¢ thuc vat tinh hinh sinh vat
gdy hai cay lta trong thang IX dién ra nhu sau:

- R@fly hai lta: Dién tich nhiém 25.320 ha,
nhiém nang 1.141 ha, mét tring 0,1 ha. Phan b
tap trung tai cac tinh Bic Bo.

TINH HINH KHi TUQNG THUY VAN

- Bénh VL, LXL: dién tich nhiém 150 ha. Bénh
xudt hién va gay hai tai tinh Kién Giang.

- Bénh lun soc den: Dién tich nhiém 588,9 ha,
nhiém nang 34,5 ha, mat tring 03 ha (Hai Phong).
Phan b6 tai Nghé An, Quang Tri, Ninh Binh, Béc
Kan, Hai Phong, Thai Binh, Hoa Binh...

- Bénh dao o6n:

+ Bénh dao 6n hai 1a: Dién tich nhiém 4.078
ha. Phan b6 chu yéu tai cac tinh Hau Giang, Vinh
Long, Pong Thap, Kién Giang, Tién Giang, Bac
Liéuy, ...

+ Bénh dao 6n c6 bong: Dién tich nhiém 2.370
ha, nhim ning 28 ha, mat trang 7,2 ha (Bac Kan).
Phén bé chu yéu tai cac tinh Bac Liéu, Hau Giang,
Tra Vinh, Tay Ninh, Long An ...

- Sau nan: Dién tich nhiém 5.786 ha, nhiém
ning 215 ha. Téap trung tai cac tinh Pong Thap,
Hau Giang, Séc Trang.

- Sau duc than: Dién tich nhiém 23.199 ha,
nhidm ning 1.094 ha. T4p trung tai cac tinh Béc
Bo.

- Sau cudn 14 nho: Dién tich nhiém 58.832 ha,
nhiém nang 11.010 ha. T4p trung tai cic tinh Béc
bo.

- Bénh bac 1a: Dién tich nhiém 15.889 ha,
nhiém ning 991 ha. Phan bd tap trung tai cac tinh
Nam b¢ va Béc bd.

- Bénh dém soc vi khuan: Dién tich nhiém
2.826 ha, nhiém ning 744 ha. Phan bé tap trung
tai cac tinh Bic bo.

- Bénh khé van: Dién tich nhiém 134.456 ha,
nhidm nang 9.937 ha. Phan bd tap trung tai cac
tinh Béc b va Béc Trung bo.

- Bénh den 1ép hat: Dién tich nhiém 8.048 ha,
nhiém ning 334 ha. Phan b6 chu yéu tai cac tinh
Nam b¢ va Béc bo.

- Chuot: Di¢n tich hai 14.306 ha, nang 1.266
ha, mat trang 12 ha (Hai Phong). Phan bd tap
trung tai cac tinh Bac bd.

- Oc buou vang: Dién tich hai 2.153 ha, nhiém
nang 30 ha. Tép trung tai cac tinh Nam bd.

Céc d6i twong sinh vat khac gay hai nhe nhu:
Bo tri (668 ha), Bo xit dai (1.036 ha, nhién ning
10 ha), bénh d6m nau (602ha) ...

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

6 Nhiét d (°C) Do 4m (%)
thur . , Cao nhét Thip nhét ,
TEN TRAM Trung [ Chuan Trung Thz‘fp
tu binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
bioh | a3t | N | i | a6 | N
1 |[Tam PBuong 2341 09 | 273 | 315 16 | 209 | 189 | 24 86 54 23
2 |Pién Bién 26.7 1 0.3 | 32.5 | 36.1 6 2391 21.7 | 24 86 48 23
3 |SonLa 2491 0.2 | 30.0 | 33.2 6 21.6 | 185 | 23 79 45 23
4 |[SaPa 19.1 ] 0.8 | 222 ] 27.2 6 17.0 | 14.1 8 92 62 16
5 |Lao Cai 2791 1.1 | 324 | 38.0 16 | 25.0 | 222 | 29 82 45 16
6 |Yén Bai 27.6 1 0.9 | 32.1 | 36.9 16 | 248 | 23.0 | 29 85 50 9
7 |Ha Giang 27.01 03 | 31.8 | 374 16 | 244 | 224 ] 29 84 45 8
8 |Tuyén Quang 28.1 1 1.0 | 32.5 | 36.5 16 | 25.1 | 22.7 19 82 49 9
9 |[Lang Son 26.0 | 0.5 | 30.7 | 35.2 6 2311 19.0 | 30 84 51 16
10 |Cao Bé'mg 26.1 | 0.1 | 31.8 | 35.6 6 232 208 [ 30 85 46 9
11 |Thai Nguyén 281 1.0 | 31.8 | 36.2 16 | 25.5 | 23.0 19 81 47 9
12 |Bic Giang 2821 0.9 | 324 | 35.6 6 254 1 23.0 19 82 50 16
13 |Phu Tho 2751 04 | 319 [ 355 6 2491 220 | 28 85 54 9
14 |Hoa Binh 283 | 1.2 | 32.8 | 36.6 6 254 234 | 28 81 47 16
15 |Ha Noi (Ha Bong) 29.0 | 1.7 | 32.7 | 36.7 16 | 264 | 23.8 | 28 75 46 16
16 |Tién Yén 269 | 0.7 | 31.2 | 36.0 15 | 2351209 ] 30 86 54 20
17 |Bai Chay 2751 0.8 | 31.2 | 34.7 15 | 249|222 ] 29 84 56 29
18 [Phu Lién 27.0 1 0.6 | 31.0 | 34.3 16 | 246 | 213 9 91 62 30
19 |Thai Binh 2771 0.7 | 31.1 | 344 16 | 249 | 22.2 9 86 53 29
20 |Nam Dinh 28.1 1 0.8 | 31.9 | 35.7 16 | 254 | 23.0 | 28 82 49 29
21 |Thanh Hoa 28.1 1 09 | 31.9 | 36.0 16 | 25.5 | 23.0 19 83 49 16
22 |Vinh 284 | 0.7 | 32.3 | 36.7 6 258 1 232 | 29 80 46 6
23 D(‘”)ng Hoi 288 1 0.8 | 32.7 | 37.0 2 257 236 | 29 80 51 5
24 |Hué 27.71 -0.6 | 33.1 | 36.2 2 242 | 22.8 9 85 49 22
25 |PaNing 289 0.7 | 335 | 364 17 | 25.7 | 24.0 3 77 47 16
26 |Quang ngai 2841 0.0 | 33.9 | 36.8 1 249 | 23.9 17 82 48 16
27 |Quy Nhon 2921 04 | 328 | 37.0 4 265|242 | 22 79 44 5
28 |Play Cu 2341 -0.6 | 28.4 | 30.2 2 20.2 | 187 | 20 88 55 22
29 |Buon Ma Thuot 2471 -1.1 | 30.0 | 31.5 2 21.8 1 204 | 25 86 57 22
30 (PbaLat 19.0 | -0.7 | 24.1 | 26.2 2 16.2 | 14.3 8 87 53 2
31 |Nha Trang 28.1 1 -0.2 | 31.8 | 334 1 254 | 23.2 3 80 59 5
32 |Phan Thiét 2791 -04 | 31.8 | 340 5 25.0 | 240 13 84 56 5
33 |Viing Tau 28.1 1 -0.8 | 31.9 | 33.8 7 2551 24.0 14 81 62 26
34 |Tay Ninh 2721 -1.0 | 32.6 | 345 | 26 | 245 | 235 4 87 52 26
35 |T.P H-C-M 28.1 | -0.2 | 33.1 | 35.6 2 253 | 235 3 78 48 5
36 |Tién giang 2771 -0.8 |1 32.6 [ 346 | 26 | 253|239 | 20 82 48 2
37 |Céan Tho 2741 -04 | 32.0 | 33.7 2 247 1 225 20 84 51 24
38 |Soc Trang 27.1 1 -09 | 31.9 | 340 2 248 | 21.8 8 85 52 19
39 |Rach Gia 28.1 | -0.8 |1 30.7 [ 32.8 | 29 | 256 | 240 | 22 83 60 24
40 |Ca Mau 276 ( -0.1 | 31.7 | 340 | 24 | 253 | 23.0 3 85 57 28

Ghi cha: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 9 NAM 2018

TINH HINH KHi TUQNG THUY VAN

Lwong mwa (mm) Llrglzlgnll)no)c hot Gid ning S6 ngay
S6 ngay lien | g Gio tay kho
Téng | Chudn| Cao | Ngay tuc ngay | Téng | Cao | Ngay | Téng [ Chudn nong Mua
sO sai | nhat 5 5 cod sO | nhat sO sai Doén hun
e 5 | e
323 | -31 | 140 3 5 7 14 | 48 3 17 | 118 | -70 0 0 3 0
90 | -181 | 33 2 5 5 13 50 3 22 | 154 | -33 1 0 4 1
79 -92 50 3 7 4 11 68 4 5 188 | -18 0 0 5 0
274 | -79 97 3 7 5 18 29 3 6 78 -73 0 0 2 0
310 | 101 | 110 3 8 5 10 95 6 16 | 138 | -51 1 1 5 0
159 | -67 | 45 7 6 5 15 87 6 16 | 166 12 0 0 9 0
262 | -22 53 3 5 3 15 62 6 17 | 145 | -21 1 0 7 0
148 | -63 54 15 10 3 10 66 4 30 | 175 -7 0 0 6 0
120 | -45 44 18 7 3 10 64 4 16 | 170 | -17 0 0 6 0
184 0 35 19 6 4 12 57 4 16 | 168 -3 0 0 7 0
174 | -60 | 37 19 7 3 11 | 102 6 9 159 | -18 1 0 7 0
147 | -55 37 19 6 4 13 79 6 16 | 179 | -24 0 0 5 0
124 | -78 51 19 7 4 8 69 4 8 152 | -26 0 0 7 0
97 | -137 | 27 19 9 4 11 65 4 16 | 188 0 3 0 3 0
231 43 52 26 6 3 12 92 5 8 120 | -46 2 0 7 0
345 | 103 | 118 | 18 6 3 9 62 4 16 | 169 33 0 0 5 0
416 | 191 | 125 | 18 6 3 12 55 4 16 | 161 | -37 0 0 7 0
256 53 79 18 7 3 12 55 4 16 | 158 | -26 0 0 8 0
237 69 64 28 6 3 10 53 5 16 | 174 | -25 0 0 8 0
188 13 76 28 8 3 9 71 6 16 | 144 | -58 1 0 6 0
267 | 110 | 87 8 7 4 11 72 6 16 | 172 | -30 1 0 7 0
229 93 88 18 7 3 9 91 6 6 198 | -15 4 0 6 0
186 80 54 29 7 4 15 | 118 8 17 | 226 -2 4 0 10 0
217 | 135 | 72 8 4 4 16 60 3 17 | 233 | -16 0 0 7 0
140 77 46 13 7 3 10 93 4 3 246 0 4 0 9 0
131 65 39 31 9 7 13 63 3 1 216 | -58 4 0 12 0
236 | 173 | 53 13 7 4 16 | 103 8 5 249 | -29 2 0 9 0
223 -3 46 28 1 13 25 47 3 4 163 | -46 0 0 17 0
391 165 | 90 23 2 14 23 54 3 1 189 | -38 0 0 20 0
358 | 134 | 44 14 1 22 28 29 2 14 | 149 | -47 0 0 15 0
187 | 132 | 49 1 5 8 17 | 109 6 5 230 | -21 0 0 8 0
258 | 123 | 47 16 6 8 17 82 5 6 219 | -30 0 0 13 0
335 | 147 | 73 28 3 8 18 78 4 5 205 | -34 0 0 8 0
397 | 189 | 105 9 3 13 23 67 3 6 177 | -76 0 0 11 0
399 | 181 73 29 2 13 25 61 3 1 150 | -45 4 0 13 0
198 31 39 19 2 7 23 66 4 1 178 | -44 0 0 15 0
129 | -48 24 17 5 6 17 73 4 1 191 | -22 0 0 14 0
278 52 54 20 3 7 19 60 3 2 171 ] -13 0 0 14 0
151 =77 | 41 13 5 7 17 81 5 2 180 | -24 0 0 4 0
294 18 50 3 3 7 20 61 3 11 | 134 | -38 0 0 11 0

TAP CHI KHi TUQONG THUY VAN

S6 thang 10 - 2018

©9



TINH HINH KHi TUQNG THUY VAN

24°N
N . . w;-‘ -r\\“\——\dﬂ
22°N—{=\w N TRUNG QUEC ﬁ?&”
20°N-
B
18°N- i
P
5 R
16°N- ™ 0D. Hoang Sa |05
{ :
THAI LAN Y —°
'ﬂ:? —-0.5
14°NA \ = 1
| ?é 2
CAMPUCHIA | ?
12°N4 & o )
u - =
1'\-\_
T T
e
10°N- " 0
‘ 7 J_f o
/ p. 1™
8N
I I I T I I
102°E 104°E 106°E 108°E 110°E 112°E 114°E

Hinh 1: Ban dé chuan sai nhiét dé thang 9 - 2018 so véi TBNN (dé C)
(Theo cong dién Chm hang thang)
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Hinh 2: Ban do lugng mua thang 9 - 2018 (mm)
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