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AP DUNG MO HINH MIKE SHE KET HQP SU DUNG
SAN PHAM MUA DU BAO IFS DU'BAO LUU LUQNG
PEN HO LUU VUC SONG TRA KHUC-SONG VE

Tran Hong Thai'?, Poan Quang Tri2, Tran P§ Thiy Tuyén?,
Ng6 Thanh Tam?, Bui Thi Diu?

Tém tit: Nghién ciru dd vmg dung dwoc san pham mua dw bdo IFS lam dau vao cho mé hinh
MIKE SHE phuc vu tinh todn va dy bao luu lwong nwdc dén cho hai ho chira trén luu vuc song Tra
Khuc-Song Veé. Qua trinh hiéu chinh va kiém dinh mé hinh thuy van su dung s6 liéu cua cdc tran lil
dién hinh trén luu viee tir nam 2013-2016. Két qua hiéu chinh va kiém dinh mé hinh chi ra sw twong
dong vé pha va bién d dao déng gitra lwu lwong tinh todn va thie do tai hai tram Son Giang va An
Chi. Két qua ddanh gid kiém dinh va duw bdo leu lirong nweée dén hai ho BakPrinh va ho Nude Trong
cho két qua rat tot theo cdc chi tiéu danh gia r, R?, NSE, RMSE, MAE, PBIAS. Két qud dw bdo thir
nghiém cho hai tran lii dién hinh nam 2017 cho thay chdt leong die béo leu heong dén hai ho da tang
lén ding ké. Pady sé la mot cong cu hiéu qud phuc vu tot cho cong tac dw bdo nghiép vu trong twong
lai.

Tir khoa: IFS, MIKE SHE, Tra Khuc-Song Vé.

Ban Bién tap nhan bai: 09/11/2018 Ngay phan bién xong: 25/12/2018 Ngay dang bai: 25/01/2019

1. Pat van dé

Pé nang cao chit lugng mo phong dong chay
tir mua, xu hudng méi trén thé gii hién nay 1a
sir dung cac mo hinh thiy van c6 thong sé phan
bd. Cac tng dung theo xu hudng nay dang duoc
nghién ciru phat trién va ap dung trong dy bao
thuy vin. Pau vao ciia cac mé hinh thuy vin co
thong s6 phan bd 1a cac s6 lidu thong tin dia ly
(GIS), vién tham, udc luong mua tr v¢ tinh, ra
da hay mua du bao s6 tri. Pai hoc Tokyo budce
dau phat trién mé hinh thity van phan b sir dung
von tir Quy nude va nang lugng (Water and En-
ergy Budget-based Distributed Hydrological
Model, WEB-DHM) m6 phong cho nam 2006
v6i dong chay song Hong trong khudén khd
Chuong trinh Chu trinh nudc chau A (Asia
Water Cycle Initiative, AWCI) [29]. M6 hinh
nay dua trén s6 liéu vién tham va sb liéu mua bé

Téng cuc Khi twong Thity van, Ha Noi

’Tap chi Khi twong Thiy van, Tong cuc Khi
twong Thuy van, Ha Noi

3Truong Dai hoc Tai Nguyén va Moi truong Ha
Noi

Email: doanquangtrikttv@gmail.com

mat. Trong mot vai nam trd lai day viéc tng
dung mé hinh s6 tri trong nghién ctru khi tugng
no6i chung va du bao thoi tiét noi riéng da duoc
phat trién manh m& & nudc ta. Hang loat cac mo
hinh s tri khu vuc di duoc nghién ctru 4p dung
nham duy béo thoi tiét, ddc biét 1a du bao cac hién
tugng cuc doan nhu mua 16n, bao, ap théip nhiét
d6i, ... M6 hinh khu vuc han ché RAMS (Re-
gional Area Model System) da duoc nghién ctru
va dang dugc thtr nghiém trong du bao thuc té tai
Truong Pai hoc Khoa hoc Ty nhién. Pay 1a mot
mo hinh ¢6 nhiéu vu diém trong mé phong céac
qua trinh 16p bién. Diéu kién ban dau va diéu
kién bién cho mo6 hinh RAMS duoc léy tr san
pham cta mé hinh AVN/NCEP (My). Tir nhiéu
nam nay, Trung tdam dy bao KTTV Trung vong
(TTDBTU) nay la Trung tAm Dy bao Khi twgng
Thiy vin qudc gia (TTDBQG) da dau tu nghién

TAP CHi KHI TUQNG THUY VAN
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ctru va dua vao str dung mot sb cong nghé hién
dai trong du bdo mua $6 tri. Trong d6, TTDBQG
da dugce Bo Tai nguyén va Moi truong dau tu dy
4n mua cac san pham (dang anh c6 san trén trang
web) va s6 liéu dang sb (dang ma GRIB truyén
qua mang Internet) cia Trung tdm Dy bao han
vira Chau Au (ECMWF) dé phuc vu cong tac du
bao nghié¢p vu khi twong han ngén - han dai
(Hinh 1). Pay 1 ngudn sb liéu du bao khi trong
toan cau toan dién nhat ma TTDBQG c6 thé khai
thac. Trong nghién ctru ndy da sir dung san pham
mua dy béo IFS lam dau vao cho viéc mé phong
dong chay t&i hd trén luu vuc séng Tra Khuc-
Soéng Vé. Tur khi cac hé thong hd chira & Viét
Nam di vao hoat dong, du bao lii da tré thanh
mdt nhiém vu quan trong phuc vu viéc diéu hanh
hd chdng 1ii cho ha du va san xuit dién nang.
Pay 1a mot van dé hét stc phuc tap dugc nhiéu
nha nghién ctru trong nudc quan tam.

Hién nay rat nhiéu mo hinh toan thiy vin,
thuy luc dd duoc nghién ciru dé Gmg dung trén
cac hé thong song mién Trung, nhung chi rét it
trong s6 d6 c6 thé img dung duoc trong nghiép
vu du béo hang ngay: md hinh Wetspa két hop
v6i md hinh thuy luc HEC-RAS da nghién ctru
va ung dung thanh cong trén luu vuc song Vu

Gia - Thu Bén [8]; b6 mé hinh MIKE (MIKE
NAM, MIKE 11-GIS, MIKE FLOOD) cho song
Thach Han [26]; m6 hinh thiy luc TELEMAC-
2D két hgp véi MIKE NAM cho ving ha luu hé
thong song Tra Khuc - Song Vé [28]. MIKE
SHE dugc sir dung nhiéu noi trén thé giéi, tuy
nhién ¢ Viét Nam nhitng nghién ctru irng dung
MIKE SHE con chua nhiéu [13, 22]. Cac nghién
ctru ¢ luu vue song Tra Khic - Song Vé chu yéu
sir dung md hinh thong s6 tap trung MIKE NAM
dé mo phong dong chay, chwa c6 nghién ctru ndo
g dung m6 hinh thong s6 phan bd MIKE SHE
duoc st dung trong nghién ctru duy bao nghiép
vu. M6 hinh MIKE SHE c6 kha ndng mo phong
qué trinh mua-dong chay trén tung 6 ludi theo
khong gian, phu hop véi viée sir dung s6 licu
mua sb tri.

Muc dich ctia nghién ctru nay: (1) Ung dung
san pham cta md hinh IFS lam dau vao cho mo
hinh thuy van; (2) Nghién ctru rng dung mdé hinh
thity vin thong sé phan bd MIKE SHE tinh toan,
du bao luu lugng nudce dén hai hd PakPrinh va
hd Nuée Trong; (3) Panh gia kha ning ap dung
cua mo hinh trong bai toan phuc vu cong tac
nghiép vu du bao.

e, SOLIEU QUAN
m TRAC TOAN CAU
|
Thu nhén s6 IFS Sin ~ e
i | -] = = @)

KHACH HAN(

Hinh 1. So @6 qud trinh thu - nhdn div liéu cia IFS

2. Phwong phap nghién ctru va thu thap tai
liéu
2.1 Gidi thiéu vi tri khu vuc nghién ciru

TAP CHI KHI TUQNG THUY VAN

Luu vuc song Tra Khiic -Song V¢ tinh Quang
Ngai thudc khu vuc Trung Trung B¢ (hinh 2).
Ranh gi6i luu vure song Tra Khuc: phia Béc giap
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luu vuc song Tra Bong, phia Nam giap luu vuc
song V¢, phia Tay giap luu vuc song S€ San,
phia Pong giap bién Pong. Luu vyuc song nim
trén dia ban cac huyén Son Ha, Son Tay, Tra
Bong, Ba To, Son Tinh, Tu Nghia, Nghia Hanh,
thi xa Quang Ngai va mot phﬁn huyén Kon
Plong thudc tinh Kon Tum.Véi tong dién tich
4.600km? song Tra Khiic - song Vé c6 mo duyn
dong chay trung binh nhiéu nam dat 70 + 80
I/s/km?. Trén song Tra Khuc tai Son Giang dat
193m?/s twong Gmg v6i mo s6 dong chay 1a 71,3
I/s/km? va tong luong dong chay 6,1 ty m® nudc.
Mua lii 16n ¢ ving ven bién mién Trung noi
chung va hé théng song Tra Khiic - Séng Vé noi
riéng thuong do cac hinh thé thoi tiét nhu: bio,

108,10 108206

108730

BAI BAO KHOA HQC

ap thap nhiét d6i, khong khi lanh, dai hoi tu nhiét
déi va cac nhiéu dong nhiét déi khac nhu gio
dong (chu yéu 12 song dong) gy nén. Pic diém
tu nhién cua song Tra Khiic chiu su chi phéi cua
diéu kién dja hinh trén luu vuc song. Phan
thuong luu 1a cac ddy nai ¢ dia hinh déc nén
song & doan nay c6 hé s6 dong chay 16n, thoi
gian tap trung nudc nhanh. L trén song Tra
Khuc thuong xdy ra rat nhanh, bién d6 tir 3-5 m;
lii thuong 1én trong mot ngay, ngin nhat 1a 12
gid, dai nhét 1a 71 gid; cudng suit nudc 1én
thuong 1a 30 - 40 cm/gid, cao nhét 1a 78 cm/gio.
Vao mua kho (tir thang 1 d&én thang 8), luu lugng
trung binh chi con nho hon 100 m?/s.
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Hinh 2. Ban do mang luoi tram khi twong thuy van luu vuc Tra Khuc - Song Veé

2.2 Thu thdp tai liéu

Trong nghién ctru nay mot sb dir liéu dau vao
dugc st dung nhu sau:

S6 liéu khi tuong: St dung s6 liéu mua s tri
tir mé hinh IFS véi thoi doan 6 gid phuc vu lam
dau vao cho mo hinh thuy van MIKE SHE; S&
liéu mua thyc do tai cac tram Khi tuong, thuy
van trén luu vuc phuc vu viéc hiéu chinh va kiém
dinh mo6 hinh thuy van tir nam 2012-2016.

S liéu thuy van: Str dung s6 liéu ctia 02 tram
thuy van phuc vu cho qua trinh hi€u chinh va

kiém dinh m6 hinh bao gdm: Son Giang va An
Chi véi chudi sb liéu tir nam 2012-2016. S6 lidu
luu lugng nude dén hai ho DakPrinh va ho Nude
Trong tir nam 2016 t&i nay phuc vu kiém dinh
va danh gia du bao luu lugng nude dén hd.

S6 liéu dia hinh: st dung ban dd sb dd cao
(DEM) cho toan b luu vuc Tra Khuc-Song Vé
ti 1€ 1:12500 phuc vu cho viéc phan chia luu vuc
trong mo hinh MIKE SHE [27]. Ban db sir dung
dat toan qudc (Atlas Viét Nam) trong d6 tién
hanh thiét 1ap phan loai dat phu hop d6i véi luu

TAP CHi KHI TUQNG THUY VAN
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vuc nghién cuu. Ban dd tham phu thyc vat cho
khu vuc nghién ctru dugc xir 1y tir ban db tham
phu thyc vt toan qudc.

2.3 Gidi thi¢u mo hinh MIKE SHE

MIKE SHE la m¢t mo6 hinh thuy van thong
s6 phan bd dya trén cac qua trinh vat Iy duoc tich
hop day di, mé hinh nay c6 kha ning mé phong
cac qua trinh thuy van tai mot diém, trén mot
dién rong, quy mo luu vuc, qua trinh van chuyén
cac phén ti, va c6 thé duoc lién két vai MIKE 11
dé mo phong cac mdi quan hé trong luu vuc
song. M6 hinh MIKE SHE ban dau dugc phat
trién boi ba t6 chirc chau Au (Vién Thiy lyc Pan
Mach, Vién Thuy van Anh va mot cong ty tu van
Phap SOGREAH) vao nim 1977. DHI d3 dan
dau trong viéc phat trién va nghién ctru MIKE
SHE dé cai thién va b sung [9, 10]. Ban chét
vat Iy ctia mo hinh bao gdm qué trinh mo phong
dia hinh tu nhién va cac dic diém cua luu vuc
nhu thyuc vat, dat va thoi tiét.

Ban chit phan tan cia mo hinh cho phép
ngudi dung thay doi cac b tham sé theo khong
gian va thoi gian nhu: sit dung dat, hé thong
thoat nudc, dit lidu thoi tiét va bdc hoi, cac gia tri
dong chay trén mat dat. Sy phan bd khong gian
dugc thyc hién thong qua mdt mang ludi tryc
giao cho phép phan loai theo chiéu ngang hoic
doc, dugc ap dung trong mdi bo tham sb [1, 2].
Phén phdi thoi gian cho phép ngudi ding thay
dbi cac tham sd theo thoi gian hodc dat cac gia tri
khong d6i cho cac tham sb cho toan bo thoi gian
mod phong. Ngudi ding ciing ¢6 thé thay déi do
phtic tap qua trinh mé phong bang cach diéu
chinh thiét 1ap mo-dun ctia mé hinh trong giao
dién nguoi ding. MIKE SHE bao gdm cic mo-
dun: Dong chay tran (OF), song va hd (0C),
dong chay chua bio hoa (UZ), bbc thoat hoi
nude (ET), va dong chay bao hoa (SF) (Hinh 3).
Néu mo-dun dong chay bdo hoa duoc chon thi
trong d6 s& bao gom mo dun UZ va ET.

Boc hoi
(wére tinh ~ 2200mm/a)
s of
]Il:n:adl.v:;« mit Tir thog r¥ cy
Mua Két hgp kénh
(< 50 merva) b s e Thit thodt vi
bd sung

Nude
ding 1én
va hg
xuong

MO hinh
dong chay
oghm 3 chida
( lwdi chir

obdn) bé mjt thim

Hinh 3. So d6 mé phéng trong mé hinh MIKE SHE[9, 10]

2.4 Danh gia mé hinh

Viéc g dung cac cong cu mo hinh hoa trong
quan ly tai nguyén nudc dang ngay mot phd bién
va hiéu qua nham muc dich dy doan nhirng thay
d6i trong twong lai vé khi hau, thay d6i vé tinh

TAP CHI KHI TUQNG THUY VAN

hinh sir dung dat va cay trong ciing nhu phuc vu
quan 1y s6 lugng va chét lugng tai nguyén nude
va dat tot hon[17]. Tuy nhién, dé danh gia kha
ning clia cac md hinh nay dé dwa ra dy doan mot
cach chinh xac van can duoc kiém nghiém bang
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cac chi s6 danh gia mé hinh cho phu hop [7, 11,
14, 17, 18, 24]. Trongbai bao nay da st dung 05
chi s6 dé danh gia chat luong ctia mé hinh so véi
s6 lieu quan tric thuc té bao gf)m: r, R?, NSE,
RMSE va PBIAS.

H¢ 56 twong quan(Correlation coefcient) (r)

Hé sb twong quan (r) d6i khi bi nham 13n véi
R2. Ca hai déu duoc st dung trong viéc danh gia
cac mo hinh thuy van. Tuong quan Pearson la
thudc do duge st dung phd bién nhét cua chudi
lién két thong ké. N6 cung cip ude tinh sé lugng
ctia chudi thong ké dong bién giira s6 liéu tinh
toan va thyuc do [3]. Hé sb twong quan (r) duoc
tinh theo cong thuc 1.

r= ZZI( QTD o GTD )( Qtt - GTD)
\/Zlil( QTD - (_QTD )2 ( Qtt - aTD )2

Trong do Q,p la gia tri luu lugng thuc do; 1a
gia tri luu lugng trung binh thuc do; Qrr 1a gia tri
luu lugng tinh toan; N la ) lugng gia tri thuc
do.

H¢ 56 xdc dinh (Coefcient of determination)
(R°)

Hé sb xac dinh duoc dinh nghia 1a binh
phuong cua hé sé trong quan [15]. Phuong trinh
tinh toan gia tri R2 dugc trinh bay trong cong
thirc 2. Céac gi4 tri R? nam trong khoang tir 0 dén
1. Cac gia tri mo phong bang 1 dai dién cho mot
phan b hoan hao giira cac gia tri mo phong va
thuc do, trong khi cac gia tri bang 0 chi ra khong
c6 su tuong quan. Mot su bat loi 16n cua R214, s&
¢6 su khong rd rang trong cac két qua néu nhu
mb hinh danh gia thién cao hodc thién thap cac
két qua [15]. Mic du diéu nay c6 thé d& dang
duogc phan loai bang cach so sanh tryc quan cac
két qua mo phong va thyc do [22].

(M

R%= Zi:l( QTD - QTD )( QTT - QTD) (2)

\/Z zl( QTD - (_QTD )( QTT - C_lm )
H¢ so Nash (Nash-Sutcliffe effciency)
(NSE)
Nash va Sutcliffe (NSE) (1970) [23] Ia
phuong phap phd bién va dang tin cdy nhat dé

BAI BAO KHOA HQC

danh gia chit luong ciia cac mo hinh thuy van.
Chi s6 NSE dugc tinh toan theo cong thtrc 3. Cac
gia tri NSE nam trong khoang tir 0 dén 1. Mot
su phu hop tdt nhéat duoc biéu thi béng gia tri 1
trong khi 0 biéu thi su phu hop kém. Andersen
va cs (2001) [4] da chi ra rang NSE trong khoang
tir 0,5 dén 0,95 thé hién két qua mé phong tdt.
Hién nay trong cac nghién ctru danh gia mo hinh
thiy van viéc sir dung chi tiéu NSE nhu la mét
cong cu phd bién trong hau hét cac nghién ciru
[19].

N

NSE=1— Z;l(QiTD _?iTT )z
Zizl(QiTD - QiTD)

Sai s6 binh phuwong trung binh (Root mean
square error) (RMSE)

Dé c6 mot két qua danh gia hidu qua viéc lwa
chon cén than cac bién cho RMSE d3 dugc dua
ra béi Moriasi va cs (2007) [18]. Pay la diéu
kién tién quyét dugc tinh toan bai phuong trinh
4, danh gia muc d6 phu hop gitta s6 liéu thuc do
va tinh toan. Cac gia tri thuong dugc str dung la
luu Iuwgng dinh i, thoi gian dat dinh va tong
luong. Cac thong sé khac ciing c¢6 thé duoc st
dung tuy thudc vao mo hinh va muc tiéu dat ra.

3)

1

1111( QiTD - QiTT )2
N

RMSE = 2 4)

Sai so trung binh tuyét doi (Mean absolute
error) (MAE)

MAE dugc tinh toan bdi phuong trinh 5,
dugc su dung dé danh gia su khac biét gitra dir
liéu thuc do va tinh toan tor mo6 hinh. Gia tri
MAE bing 0 chi ra sy phit hop tot nhat. D3 c6 rat
nhiéu nghién ctru 4p dung MAE dé danh gia chat
luong cac mo hinh thuy van nhu HEC-HMS,
DENFIS, ARX, HEC-1, LSM, SWAT [5, 6, 16,
20, 28].

Zil |QiTD - QiTT|
N

Phan tram BIAS (PBIAS)
Gupta va cs (1999) [12] da chi ra ring PBIAS

MAE = )
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la mot loai phéan tich sai ) théng ké dinh lugng
kha nang mo phong cac gia tri cia mo hinh dé
danh gia giéi han dao dong cta chudi dir lidu
quan tric dugc. PBIAS c¢6 thé duoc tinh toan
béng cach sir dung cong thic 6.

ilil( QiTD - QiTT ) x100

N
Z i1 Qirp

2.5 Thiét lgp cdc thong so dau vao cho mé
hinh MIKE SHE

Dia hinh khu vuc tinh toan dugc xt 1y tir s6
liéu DEM khu vyc Tra Khuc-Song VE boi cong
cu hd tro ctia ArcGIS. M6 hinh MIKE SHE cho

PBIAS = 2 (6)
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phép tiép nhan dir liéu dang ludi Dfs2, dang
duong/diém shp file (Hinh 4a). Mién tinh cua
luu vuc nghién ciru duogc xac dinh danh gidi cho
ca vung (Hinh 4b). S6 liéu mua, bde hoi dugc
lay tir m6 hinh s trj IFS, cach xir Iy va tich hop
s6 liéu mua vao md hinh dugc tién hanh thong
qua qua trinh tién xur Iy (pre-processing) dé tao
thanh file dfs2 1am dau vao cho md hinh MIKE
SHE (Hinh 4c). Ban d6 sir dung dat duogc xur Iy
tir ban dd str dung dat toan qudc (Atlas Viét nam)
trong d6 tién hanh thiét 1ap phén loai dit pht hop
d6i voi luu vuce nghién ctru (Hinh 4d). Ban d6
tham phu thuc vat duge xit I tir ban d6 tham phu
thuc vat toan quéc (Hinh 4e).
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Hinh 4. (a) Thiét ldp dia hinh ving tinh; (b) Thiét ldp viing tinh va ludi tinh; (c) Thiét ldp bién
khi twong, (d)Thiet lap phan loai dat; (e) Thiét lap cdc thong so tham phu thuc vat.

3. Két qua va thao luin

3.1 Higu chinh va kiém dinh mé hinh

Qua trinh hiéu chinh mo hinh dugc Iua chon
v6i 03 tran 1t dién hinh thang 10 nam 2012,
thang 10 nam 2013 va thang 11 nam 2013 (Hinh
5). Qua trinh kiém nghiém moé hinh duoc lya
chon vé&i 03 tran 1i dién hinh thang 11/2015,
thang 11/2016 va thang 12/2016 (Hinh 6). Hai
tram duoc lua chon dé phuc vu hiéu chinh va
kiém dinh mé hinh 1a tram Son Giang trén luu
vuc song Tra Khuc va tram An Chi trén luu vuc

TAP CHi KHI TUQNG THUY VAN

song Vé. Bé danh gia két qua hiéu chinh va kiém
nghiém mo hinh nghién ctru da stir dung 06 thong
s6 dé danh gia: r, R2, NSE, RMSE, MAE, va
PBIAS. Trong d6 gia tri r dao dong tir 3,14 d&én
6,25 trong ca hai qua trinh hiéu chinh va kiém
dinh mé hinh. Gié tri R2 dao dong tir 0,81 dén
0,87. Chi sé Nash dat gia tri dao dong tur 0,80
dén 0,86. Gia tri RMSE dao dong tir 5,5 dén
23.9. Gia tri PBIAS dao dong tir -7,8% dén
9,84% trong ca hai qua trinh hi€u chinh va kiém
dinh mé hinh (Bang 1). Két qua tinh toan chi ra
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SHE trong qua trinh hiéu chinh va kiém dinh
duoc su dung dé tinh toan, du bao luu lugng
nuéc dén hai hd PakPrinh va hé Nudc Trong
trén luu vuc song Tra Khtic-Song V¢ (Bang 2).

rang mirc do trung binh cua cac gia tri mé phong
dong chay duoc danh gia 1a rit tot (PBIAS <
+10) trong ca hai qua trinh hiéu chinh va kiém
dinh mo hinh. B thong sb cia mo hinh MIKE
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Hinh 5. Két qua hiéu chinh moé hinh voi 03 tran li nam 2012-2013 tai hai tram. (a, c, e) Son

Giang; (b, d, f) An Chi.
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Hinh 6. Két qua kiém dinh mé hinh véi 03 tran lii nam 2015-2016 tai hai tram: (a, c, e) Son

Giang; (b, d, f)An Chi
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Bang 1. Tong hop két qua déanh gid trong qud trinh hiéu chinh va kiém dinh mé hinh

Qud  pang  Ch Son o An o Qud L, e Chio Son o An
trinh ) tiéu Giang Chi  trinh ) tiéu Giang  Chi
r 517 2,62 r 4,7 2,19

R2 0,87 0091 R2 0,86 0,93

NSE 0,86 081 NSE 0,84 0,87

1072012 RMSE 239 19,7 172015 RMSE 10,4 8,5

MAE 18,2 9,1 MAE 19,6 5,6

PBIAS 984  -6,5 PBIAS -4,96  -3,7

r 6,25 3,5 r 4,15 2,5

R2 0,84 091 R2 0,81 0,93

Hiéu NSE 0,83 0,84 Kiém NSE 0,8 0,89
chinh 1072013 RMSE 6,67 5,2  dinh 11/2016 RMSE 5,5 6,1
MAE 16,5 12,39 MAE 15,4 7,9

PBIAS -0,18 -3,8 PBIAS 544  -46

r 547 2,07 r 3,14 4,01

R2 0,82 091 R? 0,83 0,92

NSE 0,84 0,8 NSE 0,86 0,86

1172013 RMSE 8,63 8,9 12/2016 RMSE 21,7 7.4

MAE 1025 94 MAE 17,1 8,9

PBIAS 546  -7,8 PBIAS 1,48 7,9

Bdng 2. Théng s6 chinh mé hinh MIKE SHE luu viee séng Tra Khiic - Séng Vé

Théng s chinh Pon vi Gia tri tbi vu
Hé s6 nhdm long song - Hé s6 Strickler
Nhanh va thugng lwu Tra Khiic m'"3/s 18
Nhanh va thugng luu Song Vé m"3/s 25
Nhanh két ndi m'"/s 30
Ha luu soéng m'"3/s 40
Dong chay tran- Hé s6 Strickler
Rimg trong m'3/s 5
Dét nong nghiép m'?/s 8
Lta m'"3/s 16
Cay hang nim m'3/s 8
Cay lau nam m"3/s 8
Dét da sir dung m'3/s 5
Rimng tu nhién m"3/s 2
Do thi m'?/s 90
Bé mit nudc m'3/s 33
Dong chay khong bido hod - PJ rong cua dat
Kuz-Sét m/s 1.2x10°
Kuz-Sét bun m/s 2.45x10%°
Kuz-cat min m/s 8.5x107°
Kuz-Sét déo m/s 2.085x10*
Kuz-Cat m/s 2.89x10*
Ving bdo hoa
K- Hé s6 thdm theo chiéu ngang m/s 6.7x107°

3.2 Pdnh gid chit lwong kiém dinh va dw  kiém dinh lai luu luong nudc dén hai hd
bdo lwu lwong dén ho DikPrinh va hd Nude Trong trong hai tran 1
Dé phuc vu viéc danh gia chét lugng tinh toan  thang 11/2016 va thang 12/2016 (Hinh 7).
ciia md hinh, nhém nghién ciru da tién hanh  Nghién ctru di sir dung 05 chi s6 dé danh gia r,

TAP CHI KHI TUQNG THUY VAN
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R%, NSE, RMSE, MAE, PBIAS d¢ so sanh va
danh gia két qua tinh toan va thyc do tir mé hinh.
Trong d0, gia tri r dao dong tur 1,87-2,66; R? dao
dong tur 0,84-0,87; NSE dao dong tur 0,83-0,86;
RMSE dao dong tir 4,2-11,6; MAE dao dong tur
6,9-9,6; PBIAS dao dong tir 1,1-5.5 dbi véi ca
hai tran Iii nam 2016. Cac két qua danh gia kiém
dinh dbi v6i 02 tran 1d chi ra ring co su tuong
ddng cao vé pha va bién do dao dong ddi vai
duodng qua trinh tinh toan va thyc do. Chét luong

BAI BAO KHOA HQC

danh gia mo hinh cho ca hai tran 1 nam 2016
véi cac chi tiéu danh gia r, R>, NSE, RMSE,
MAE, PBIAS cho két qua rat t6t. M6 hinh MIKE
SHE tiép tuc duoc st dung dé du bao luu luong
nudc dén cho hai hd PakDrinh va hé Nude
Trong trong hai tran 10 thang 11/2017 va thang
12/2017 (Hinh 8). Két qua danh gia du béo thu
nghiém cho két qua t6t vai chi tiéu NSE > 0,82;
1,3 <r<7,6; R>> 0,85; PBIAS < +10% (rét tbt)
(Bang 3).
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Hinh 7. Két qua kiém dinh luu heong nuede dén hai ho PakDrinh va hé Nuée Trong trong hai
tran lii thang 11/2016 va thang 12/2016

Bdng 3. Két qua kiém dinh va dw bdo heu heong nwée dén ho PakPrinh va ho Nwde Trong

Qud N\ Chi  pakprinh  Nudc Qud e O i NUOC
trinh tiéu Trong  trinh tiéu Trong
r 2,22 1,87 r 3,7 3,4

R? 0,85 0,84 R? 0,86 0,88

NSE 0,83 0,84 NSE 0,82 0,84

12016 pMsE 40 10,9 H2017 pMSE 6,7 8.9

MAE 6,9 9,6 MAE 9,4 13,7

Kiém PBIAS 55 1,1 Dy PBIAS 3,8 5,5
dinh r 2,27 2,66 béo r 1,3 7,6
R? 0,84 0,87 R? 0,85 0,87

NSE 0,85 0,86 NSE 0,83 0,85

1272016 pMsE 8,5 11,6 1220017 pMsE 13,4 8,2

MAE 7,9 8,9 MAE 2,46 9,7

PBIAS 4,9 2,13 PBIAS 4,19 1,7
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Hinh 8. Két qua thir nghiém dir bdo lwu lwong nude dén hai ho PakPrinh va hé Nude Trong.

4. Két luin

Nghién ciru da bude dau thir nghiém thanh
cong viéc két hop san phém mua du bao tor mo
hinh IFS lam du vao cho mé hinh thiy vin
thong s6 phan b MIKE SHE, phuc vu dy bao
Iuu lwong nude dén hai ho DakPrinh va hd Nude
trong trén luu vuc séong Tra Khic-Song Vé. Két
qua danh gia budc dau cho thdy chat lugng du
béo luu lwong nudce dén cac ho da nang 1én déng
ké dya trén céac chi tiéu danh gia chat luong cia
mo hinh r, R?, NSE, RMSE, MAE, PBIAS. bay
6 thé s& 1a mot bod cong cuy hi¢u qua dugc su
dung tai phong tac nghi¢p cuia Trung tdm Dy bao

Khi twong Thuy vin qudc gia va cic san pham
du bao s& hd tro cho cac dai KTTV khu vuc cung
cép cac ban tin phuc vu quy trinh van hanh lién
h6 chira téi cac ho.

Loi cam on: Bai bao 1a mot phan két qua cta
luan vin thac sy cta hoc vién Tran D6 Thuy
Tuyén. Nghién ctru nay 1a mot phan két qua cua
dé tai nghién ctru khoa hoc va phat trién cong
nghé cap Bo: “Nghién ctru timg dung s6 liéu du
bao cua Trung tam Dy bao thoi tiét han vira
Chau Au dé xay dung cac phuong an du bao lii
5 ngay cho cac song chinh & Trung Trung Bo”,
ma s6: TNMT.2018.05.35
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APPLICATION MIKE SHE MODEL COMBINED WITH RAINFALL
FORECASTING PRODUCT (IFS) TO FORECAST INFLOW TO
RESERVOIRS ON TRA KHUC - SONG VE BASIN

Tran Hong Thai!, Doan Quang Tri?>, Tran Do Thuy Tuyen?,
Ngo Thanh Tam?, Bui Thi Diu?

'Viet Nam Meteorological and Hydrometeorological Administration, Ha Noi, Vietnam
*Vietnam Journal of Hydrometeorology, Viet Nam Meteorological and
Hydrometeorological Administration, Ha Noi, Vietnam
*Hanoi University of Natural Resources and Environment, Ha Noi, Vietnam

Abstract: The paper has applied the IFS products to calculate and forecast the inflow to two
reservoirs on Tra Khuc - Song Ve basin. The process of calibration and validation hydrological mod-
els is regulated by the input data of typical floods on the basin from the period of 2013 - 2016. The
results of these processes indicate the similarity between calculated and measured discharge at two
stations including Son Giang and An Chi. These results then be used to cablirate and forecast the
inflow to two reservoirs including DakDrinh and Nuoc Trong. The outcomes are relatively quali-
fied in accordance with several criterials such as r, R2, NSE, RMSE, MAE and PBIAS. Experimen-
tal results for the two typical floods in 2017 indicate that the quality of forecasted flows to the two
reservoirs has increased significantly. This is supposed to be an effective tool for forecastors in the

future.
Keywords: /F'S, MIKE SHE, Tra Khuc-Song Ve.
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DPIEU TRA VA PUC KET TRI THUC CUA CONG PONG
DAN TQC THIEU SO TINH LAI CHAU TRONG UNG PHO
VOI THIEN TAI VA KHI HAU CUC POAN

Vii Vian Cwong!, Tran Thuc?, Pinh Thai Hung?

Tém tat: Hé thong tri thirc ciia cong dong dan téc thiéu sé tinh Lai Chau da dwoc tich lily qua
hang nghin ndm trong qud trinh lao déng san xudt. Nhitng tri thire nay, chita dung nhiéu kinh
nghiém, ky thudt thuc hanh va wng xir voi moi truong ty nhién, da giup nguwoi dan giam nhe tdc
déng ciia thién tai va khi hdu cue doan trong trong trot, chdn nudi va quan 1y tai nguyén thién nhién.
Bai bdo nay trinh bay két qua danh gid tri thike ciia cong dong dan téc thiéu sé tinh Lai Chdu trong
itng phé véi thién tai va khi hdu cwc doan trong cdc linh vuee kinh té - xd hoi. Phurong phdp Delphi
dwoe dp dung trong diéu tra xd hi hoc & céng dong ngwoi Dao tai xd Ho Thau, ngwoi H' Méng ¢
xa Ta Leng, ngwoi Ha Nhi o xa Thu Lim huyén Mwong Tée dai dién vung sinh thai dai cao tur 500m
dén trén 1500m; céng dong ngueoi Lao ¢ Na Tam huyén Tam Puong, nguwoi Thdi 6 Tan Uyén dai dién
cho viing sinh thai dai thap tir 500m tré xuéng. Nhitng tri thire quy gid ciia cong dong dan téc thiéu
$6 ¢ Lai Chéu dwoc phan tich va diic két trong nghién cieu nay bao gom: vé nha ¢; phwong thirc sir
dung giong cdy dia phwong trong sdan xudt lrong thuee, thie pham; ky thudt canh tac xen canh, ludn
canh cdy trong trén nmwong, trén ruéng mét vu lia; phwong thire chuyén doi cdy trong trén nwong;
cdc ky thudt trong chdn nudi gia siic va quan 1y nguon nwde, tai nguyén rieng bang ludt tuc, tin
nguong.

T khoa: Tri thirc ciia céng dong, dan téc thiéu so, g phé thién tai va khi hdu cue doan.

Ban Bién tap nhan bai: 18/10/2018 Ngay phan bién xong: 05/12/2018 Ngay dang bai: 25/01/2019

1. Pit van dé

Lich str ton tai, phat trién cua cong déng cac
dan toc thiéu sb cho thiy ngudi dan di tu thuin
hoa cac gidng ciy lwong thuc, thyc pham tir tyr
nhién, cai tao dat tu nhién thanh dit san xuét,
diéu chinh cac hanh vi dé tao ra k¥ thuat tréng,
cham séc va thu hoach cay tr6ng theo mua vu,
thiét 1ap cc nguyén tic (mg xir gitra con ngudi
v6i ty nhién theo hudng quan 1y, khai thac bén
virng ngudn tai nguyén thién nhién. Do do, hé
thong tri thirc ciia cong dong trong quan 1y xa
hoi, san xuét va ung xu véi thién nhién da trd
thanh nén tang, co s gitip cong dong cac dan toc
thiéu sb giai quyét van dé luong thuc, quan 1y tai
nguyén [2][8]. Trong hoat dong thich ung va

IS0 Khoa hoc va Cong nghé tinh Lai Chdu
2Vién Khoa hoc Khi twong Thity van va Bién déi
khi hau

3Téng Cuc Khi tiwong Thity van

Email: vucuongkhcnlc@gmail.com

giam thiéu nhiing thiét hai do khi hau cuc doan
va thién tai gdy ra, ngudi dan da str dung nhiéu
giai phap phong phu nhu: st dung cac giéng lia,
gidng mach sinh truong ngin ngay, chong chiu
kho han va trong xen nhiéu loai cay trén cung
mot dién tich canh tac (tréng xen cay mach, dau
tuong, khoai tay). Khi moi truong khi hau thay
dbi, tri thirc cua cong dong trd thanh co so quy
gia cho viéc phat trién cac chién luoc thich ing
va quan 1y tai nguyén thién nhién ¢ cip dia
phuong [7]. Bai bao nay trinh bay két qua diéu
tra va duc két nhitng giai phép, tri thic cong
ddng da va dang duogc ap dung tng pho hidu qua
voi thién tai va khi hau cuc doan trén dia ban tinh
Lai Chau.

2. Dia ban va phwong phap nghién ciru

- Pia ban nghién ctru: Tinh Lai Chau la tinh
mién nui, dién tich d4t tw nhién c6 trén 60% & do
cao trén 1000m, hon 90% dién tich c6 do déc
trén 250, dat nong nghiép chiém 92% dién tich
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dat tu nhién [5]. Lai Chau c6 20 cong dong dan
toc thiéu sé cung sinh sdng, cu tra & cac ving
sinh théi khac nhau. Vung sinh thai c6 d cao tu
900 dén 1500m 13 noi cu tri cac dan toc
H’Mong, Dao va Ha Nhi; vung sinh théi c6 do
cao tir 500-900m la noi cu tra ctia dan tdc Dao va
Ha Nhi, ving sinh thai ven song subi, thung liing
¢6 d0 cao dudi 500m la noi cu tra cua cac dan
toc Thai, Tay, Gidy, Lao va Lu [3]. Theo thong
ké tir ndm 2009-2016 i éng, 1 quét, truot 16 dat,
d4, kho han, giong 16¢ va mua d4 da lam 5023ha
laa, hoa mau bi mét tring, 189 cong trinh thuy
lgi, nudce sinh hoat va 15,4km bo kénh thuy loi
bi It pha huy. Trong 7 nam thién tai va cuc doan
khi hau da 1am 88 ngudi chét va bi thwong, 1am
sap va hu hong 12.112 ngo6i nha [1]. Nhitng thiét
hai v tinh mang, kinh té - x3 héi néu trén phan
anh murc d6 dé bi tén thuong cua cong dong cac
dan toc thiéu sé tinh Lai Chau trong hién tai,
trong tuong lai nhitng thié€t hai nay c6 nguy co
gia tang dudi tac dong ctia bién d6i khi hau lam
gia ting tan xudt, cuong do va pham vi tac dong
cua thién tai va cuc doan khi hau.

- Phurong phdp nghién ciru: Diéu tra xi hoi
bang phuong phap Delphi dugc ap dung, day la
phuong phép tham van dé dat duoc sy dong
thuan ctia mot nhom chuyén gia, qua trinh tham
van duoc lap di lap lai nhiéu vong dé thu thap,
sang loc cac giai phap dé xudt ciia chuyén gia dé
dua ra giai phap t6t nhat [6]. Phuong phap Del-
phi hai vong dugc 4p dung trong nghién ctru nay.

Vong 1 1a nhitng cau hoi mo, nguoi tham gia
khao sat tu do dua ra cac giai phap ma cong dong
cac dan toc da sir dung dé ung pho thién tai va
khi h@u cuc doan trong tréng trot, chan nuoi,
quan Iy ngudn nudc, tai nguyén rimg va bao vé
stc khoe nhan dan trén dia ban tinh Lai Chau.

Vong 2 1a nhitng cau hoi dong. Nhitng cau tra
161 cua nguoi tham gia khao sat & vong 1 dugc
tong hop thanh cac cau hoi dong. Bang cau hoi
& Vong 2 dugce sap xép theo thang diém tir 1 dén
5 (1 = rat khong ddng y/khong tac dong, 2 =
khong ddng y/it tac dong, 3 = dong y/tac dong
vira, 4 = rat ddng y/tac dong manh, 5 = hoan toan
dong y/tac dong nghiém trong). S6 liéu khao sat

TAP CHI KHI TUQNG THUY VAN

duogc xir 1y trén phan mém théng ké SPSS. Cac
giai phap c6 gia tri trung binh 16n tiém can dén
diém 5 phan anh giai phap nhan dugc sy déng
thuan cao.

Hé s6 Kendall (W) duoc st dung dé danh gia
mirc do dong thuan: W=12S/m? *(n’—n). Trong
d6 S 1a tong do 1éch chuan binh phuong; m, n 1a
s6 phan tir tvong tmg cua dbi twong x va y. Gia
tri cua W dat duoc theo cac ngudng 0.0-0.1; 0.1-
0.3; 0.3-0.5; 0.5-0.7; 0.7-1.0 twong tng v&i muc
do déng thuan rat yéu, yéu, trung binh; manbh, rat
manbh.

Nghién ctru di khao sat tai cong dong cac dan
tdc cu tru ¢ vung sinh thai khac nhau, cu thé:
Cong dong ngudi Dao tai xd HO Thau, ngudi
H’Mong ¢ xa Ta Leéng, nguoi Ha Nhi ¢ xa Thu
Lim huyén Muong Te dai dién vung sinh thai
dai cao tir 500m dén trén1500m; cong dong
nguoi Lao ¢ Na Tam huyén Tam DPuong, nguoi
Thai ¢ Tan Uyén dai dién cho vung sinh thai dai
thap tir 500m tr& xudng.

S6 lugng chuyén gia dugc tham van, trong
phuong phap Delphi khong c6 nguyén tic cb
dinh quyét dinh sb luong chuyén gia, tuy thudc
timg nghién ctru va sb lwong chuyén gia chuyén
sau trong linh vuc nghién ctu [6]. Nghién ctru
nhén thirc vé bién d6i khi hau cta hoc sinh phé
thong, Tran Minh Ngoc thyc hién diéu tra 56
phiéu; Chu Thanh Huong tham van 60 chuyén
gia trong nghién ctru giai phap thich ung vaéi
BDKH ¢ Quang Ngai. Trong nghién ctru chiing
t6i tham véan 60 thanh vién (60 phiéu) 1a nhimng
truong ban, ngudi uy tin trong cong dong, ngudi
dang gilr chtrc vu quan 1y (goi 1a thanh vién tham
gia khao sat). Cu thé 1a 40 thanh vién tai 5 xa
cong dong ngudi Dao, H’Mong, Ha Nhi, Thai,
Lao, mdi mot xa 8 thanh vién; 20 thanh vién la
can bd tai cac Phong Tai nguyén va Moi truong
va Phong Nong nghi¢p va Phat trién néng thon.

3. Két qua nghién ciru

Két qua diéu tra va phan tich bao gdm: (i)
Thién tai, khi hau cyc doan ¢ Lai Chau; (ii) H¢
thdng tri thirc cia cong dong dan toc thiéu sd
tinh Lai Chau trong ing pho voi thién tai va khi
hau cuc doan.
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3.1. Thién tai, cwc doan khi hdu ¢ Lai Chdu

Két qua khao sat, diéu tra va danh gia pham
vi va linh vuc chiu tac dong cua thién tai va cuc
doan khi hau ¢ cong déng dan toc thiéu s & Lai
Chau duoc tong hop trong hinh Hinh 1, thé hién
nhu sau:

Cac loai hinh thién tai va khi hau cuc doan

BAI BAO KHOA HQC

thuong xuét hién ¢ Lai Chau bao gdm: giong 1dc,
mua da, 1a 6ng, It quét, trugt 1& déat d4, kho han,
rét dam, rét hai.

Linh vuc chiu tac dong 16n nhét gém: tinh
mang va tai san ctia ngudi dan, trong trot, chan
nudi, ngudn nudc, tai nguyén rimeg.

5.00 A

4.00

3.00

2.00

1.00

0.00 f f

Nang néng.  Rét dam, rét
hai
® Sirc khoe cong dong
® Nha ¢ va tai san

Khé han

Lt 6ng, la Sat/tregt 16 Gidng l6c,
quét. dat, ¢a mura da

® Trong trot va san xuat thire pham = Hoat dong chin nuéi
® Tai nguyén rimg

Hinh 1. Tac déng cua thién tai dén cong dong dan téc thiéu sé ¢ Lai Chdu

3.2. Tri thirc ctia cong dong da sir dung iing
pho thién tai, khi hdu cwc doan

Trong khao sat vong 1 vé& hé thng tri thirc ctia
cong dong tmg pho voi thién tai va khi hau cuc
doan trong linh vuc tré)ng trot, chan nudi, quan
Iy khai thac ngudn nudc va tai nguyén rimng, bao
vé strc khoe cong dong, chung t6i dua ra 5 ciu
hoi mo giri dén cac thanh vién tham gia khao sat.
Cac thanh vién chu dong dua ra cac giai phap da
duoc ngudi dan sir dung tai cong dong nham tng
pho giam thiéu rii ro thién tai va khi hau cuc
doan. Két qua trong 5 linh vuc khao sat, cac
thanh vién da dua 21 giai phap ung pho voi thién
tai duoc tong hop trong (Bang 1), cu thé sau:

- Tri thirc ctia cong dong trong trong trot: Qua
trinh tham van vé giai phap tng pho6 véi thién tai
kho han, rét dam rét hai trong khu vuc, chiing t6i
da nhan dugc 6 gidi phap voi ty 1€ lua chon khac
nhau. Giai phap diéu chinh thoi vu, sir dung cay
trong ngan ngay c6 ty 1& lua chon kha thap lan
luot 1a 48% va 41%; cac giai phap nhan dugc su
lya chon véi ty 1€ cao, gém: su dung cay tréng
dia phuong (85%), trong ché thay thé cidy mau

trén nuong (93%), trong xen canh mot s loai rau
v6i nuong ngd (78%) va trong lac, ngd luan canh
v6i dat rudng mot vu (76%). Cac giai phap ma
cac thanh vién danh gid vai ty 1€ cao, l1a céc giai
phap gin lién vai tdp quan san xuat nho 1¢, két
hop mé hinh san xuét tu cung ty cap cua ngudi
dan trong cong dong.

- Tri thirc cia cong dong trong chin nudi:
Trong cong dong van ton tai tdp quan chin nudi
tha rong, ngudn thirc an hoan toan phuy thudc vao
tu nhién, c6 mac do rui ro cao trudc thién tai va
khi hau cyc doan. Diéu nay thiic diy ngudi dan
diéu chinh dé giam thiéu rui ro cho dan gia suc.
Céc thanh vién tham gia khdo sat da duara 5 giai
phép, trong d6 cac giai phap vé nudi nhét, di
chuyén dan gia stc di noi khac it duoc nguoi dan
su dung cho nén ty 1€ lya chon thép, lan luot 1a
45% va 58%. Cac giai phap duoc lua chon véi ty
1& cao trén 70% la nudi nhdt két hop véi tha rong,
st dung phu phém nong nghiép va tréng co lam
thirc an dy trlr cho gia stic trong mua dong.

- Tri thirc cua cong ddng trong quan 1y ngudn
nudc: Cac thanh vién da dua ra 3 giai phap khai
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thac bén vitng ngudn nudc cho sinh hoat, san
xuét tai cong dong, trong d6 giai phap phéan phéi,
chia sé ngudn nudc theo ludt tuc cia cong dong
dugc danh gia thip nhat (55%); cac giai phap
bao vé ring dau ngudn, quan 1y hé thong thay
loi bang luat tuc 1a nhitng giai phap nhan duoc ty
1¢ lwa chon cao (trén 80%).

- Tri thirc ctia cong dong trong quan Iy tai
nguyén rung: Cac thanh vién da dua ra 3 giai
phap, trong d6 giai phap quan 1y rimg bang luat
phap nhan dugc ty 1é thip nhat (55%), hai giai

phap quan 1y rimg bang tin ngudng va luét tuc
¢6 ty cao nhét (92%); trong ciy dugc liéu va cay
thuc phém dudi tan rung co ty 1€ lya chon & muc
trung binh (77%).

- Tri thirc ctia cong dong trong bao vé tinh
mang va tai san nguoi dan: Co 4 giai phap duoc
lya chon, trong d6 giai phap dir trit lwong thue,
thuc phém vao mua mua va han ché ngl nuong
trong mua mua cé ty 18 lwa chon thip nhat lan
luot 12 41% va 58%.

Bang 1. Két qud khdo sdt tai vong 1 vé hé thong tri thirc ciia cong dong vmg phé véi thién tai va
khi hau cuu doan

TriAthl’l’C Ky i . ) i Sé phiéu Tg’ lé
cong hiéu He thong tri thirc ciia cfng dong déan toc thi€u so ing phé voi chon
dong thién tai va khi hiu cuc doan 6 khu vuce lya chon Iwa

R : (N=60) (% )
Biové  S1  Duy tri nha 6 truyén thong. 53/60 88
tinh S2  Gia cb nha & trude mia mua. 47/60 80
mangva  S3  Han ché ngi nuvong vao miia mura. 35/60 58
tai san S4  Du trit lvong thuc, thuc phdm trong muia mua. 25/60 41
T1  Diéu chinh thoi vu trong, cham séc va thu hoach cay trong. 29/60 48

Linh var T2 Trong cay lwong thyc, thuc phim dia phuong c6 gia tri. 51/60 85
ltlll-f‘) I:"'lc T3  Trong ché thay thé ciy mau trén dat nuong. 56/60 93
trotg T4  Xen canh rau bi, rau ddu, dua meo vdi nuong ngo. 47/60 78

) T5  Trong lac, ngd lun canh trén dat san xuat mot vy lua. 46/60 76
T6 St dung cay trong ngan ngay. 25/60 41
Cl  Chan nudi gia stic bang nudi nhot. 27/60 45

Linhvee C2  Strdung phu pham néng nghiép lam thirc an dy trit cho gia suc. 52/60 87
chiin C3  Trong co b sung ngudn thirc n cho gia stc. 44/60 73
nudi C4  Di chuyén gia suc khi c6 thién tai, khi hau cuc doan xdy ra. 30/60 58

C5  Tharong két hop voi nudi nhot. 60/60 100
Bio vé N1  Bao vé rimg ddu ngudn nude bang ludt tuc. 58/60 97
ngui“ni N2 Quan Iy hé thng thiry loi bang luat tyc. 51/60 85
nuéce N3 Phén phdi, chia sé ngudn nudce ludt tyc ciia cong dong. 33/60 55
A R1 Trong cay dugc liéu va cay thuc pham dudi tan rung. 46/60 77
Br?:;lvg R2  Quan Iy ring bang tin ngudng va ludt tuc cong ddng. 55/60 92
& R3  Quan Iy rimg bang quy dinh ctia nha nude. 32/60 53

Két qua khao sat & Vong 1 cho thay trong sb
21 céc giai phap ung phé voi thién tai va khi hau
cuc doan dugc céac thanh vién dua ra, c6 8 giai
phép co6 ty 1€ lya chon dudi 70%, cac gidi phap
phan anh dung véi thyc tién kinh té - xa hoi ¢
khu vuc. Thi du, giai phap st dung gidng cay
trong ngan ngay ngudi dan it st dung vi phai bo
tién ra mua gidng; giai phap diéu chinh thoi vu
cay trong kho ap dung do diéu kién dia hinh d6i
nui, ¢6 nhidu tiéu ving khi hau vi thé nguoi dan
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kho nam bat dé diéu chinh thoi vu trong, cham
soc va thu hoach cdy trong.

Céc giai phap dugc lya chon ¢ Vong 1 duogc
chung t6i chuyén thanh cac ciu hoi déng cho
Vong 2, phan thanh 5 linh vye: (i) Linh vyc bao
v¢ tinh mang va tai san, c6 4 giai phap ky hicu tir
S1 dén S4; (ii) Linh vuc trong trot, co 6 giai phap
ky hiéu tir T1 d&én T6; (iii) Linh vuc chan nudi c¢o
5 giai phap ky hiéu tir C1 d&én C5; (iv) Linh vuc
bao vé ngudn nudc, cd 3 giai phap ky hiéu tir N1
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dén N5; (v) Linh vuc bao vé rimg, ¢6 3 giai phap
ky hiéu 1a R1 dén R3.

Céc chi s6 duoc sip xép theo thang diém tir 1
dén 5 (1 = rat khong dong y/khong tac dong, 2 =
khong dong y/it tac dong, 3 = ddng y/tac dong
vira, 4 = rat déng y/tac ddng manh, 5 = hoan toan
dong y/tac dong nghiém trong). Két qua tham van
& Vong 2, duoc tong hop trong Hinh 2, cho thay:

1) Tri thitc cua cong dong trong bao vé tinh
mang va tai san: Chi sb danh gia cua hai giai
phap S1 va S2 la kha cao, lan luot 1a 3,83 va
4,35. Hai giai phap S3 va S4 c6 gia tri trung kha
thap lan luot 1a 2,6 va (2,28). Diéu nay phan anh
nha & ctia nguoi dan toc Théi, Lao dugc thiét ké
hai ting bang gd (nha san), tang dudi lam kho
lwong thuc va dung cu lao dong, tang trén ding
lam noi sinh hoat, tap quan ¢ nha san da gitp
nguoi dan dbi phé véi I dng, 1t quét. Cong dong
dan toc H’Mong, Dao, Ha Nhi cu tr phan tan &
nui cao, kién tric nha voi tudong nha day tir 35
dén 40 cm, duoc nhdi béng dat, ky thuat va kién
tric ctia ngdi nha gitp cong dong ddi pho hiéu
qua voi diéu kién khi hau gia lanh vung nui cao,
dé chdng téc mai do giong 16c vao dau mua mua
cong dong thuong ding tre 1am khung gia c¢d mai
nha. Céc k¥ thuat nha ¢ cho thdy cong dong hiéu
rat rd diéu kién khi hau va 1ii lut, nén da sir dung
cac ky thuat phi hop nham thich tng véi tu
nhién, diéu nay di gitp ngudi dan giam thiéu
duoc rui ro thién tai va khi hau cuc doan.

2) Tri thirc cua cong dong trong linh vuc
trong trot: Két qua danh gia cho thay giai phap
T1 va T6 c6 gia tri trung binh thap nhat, 1an luot
la 2,3 va 2,5, giai phap co6 gia tri trung binh cao
gom T2 (4,42), T3 (4,05) va T4 (3,95). Thuc té,
trong cong déng tréng ngo, lac luan canh voi dat
mot vu laa, st dung cay rau dau, cay bi va cay
dua méo trong xen v6i nwong ngd va duy tri st
dung mot s6 gidng cdy trong ddc san dia phuong
dé san xuat. Pay 1a mo hinh san xuat dién hinh
ctia ndng nghiép bén vitng & ving cao, bao vé
dat va chdng x6i mon, gitr duoc do phi nhiéu ciia
dét, dic biét giam sau bénh cay tréng dam bao
thu nhap cho nguoi dan [4]. Do viy, c6 thé
khang dinh k§y thuat luan canh, xen canh va trong
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cac gidng dic san cia nguoi dan 1a mot trong
nhirng giai phdp duogc cac thanh vién lya chon
dé d6i pho hiéu qua véi thién tai va khi hau cuc
doan cho trong trot cdy lwong thuc va thyc pham.

3) Tri thirc ctia cong dong trong linh vuc chin
nudi nham ung pho voi rét dam, rét hai cho dan
gia stic: Hai giai phap C1 va C4 thap nhat, lan
luot 1a 1,7 va 2,17. Cac giai phap C2, C3, C5 c6
gia tri trung binh lan luot 1a 3,66, 3,58 va 4,43.
Thuec té san xut cho thdy, dan gia suc ctia ngudi
dan bi thiét hai chu yéu la do rét dam, rét hai, do
vay nguoi dan uu tién st dung cac giai phap C2,
C3, C5 nham giai quyét vin dé thirc dn va gitr om
cho dan gia stic trong diéu kién thoi tiét rét dam
rét hai, giup giam thiéu rui ro cho dan gia stc.

4) Tri thirc cia cong dong trong quan Iy
ngudn nudc: Giai phap N3 ¢o gi tri trung binh
thap (2,3), hai giai phap N1 va N2 c6 gia tri trung
binh kha cao, lan luot 1a 4,5 va 4,21. Hai giai
phép co gia tri trung binh cao lién quan chat ché
v6i mo hinh cong dong ty quan ma nguoi dan
dang duy tri. Cac giai phdp nguoi dan dang su
dung dya trén lgi ich chung cia cong déng da
gin két cac thanh vién véi tinh than trach nhiém
cao trong quan ly, van hanh hé thong thuy loi,
quan ly hi€u qua rung dau nguén duy tri ngu@)n
nuée cho cong dong.

54 45 T.2

53 4 1.3
s

N3 c3

N.1 (]

Hinh 2. Két qud khdo sdt Vong 2 vé danh gid
hé thong tri thire ciia cong dong dan toc thiéu
s6 tinh Lai Chdu trong iing pho voi thién tai va
khi hau cuc doan
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5) Tri thirc cta cong ddng trong quan 1y tai
nguyén rung: Cac giai phap R1 va R2 c6 gia tri
trung binh cao, 1an luot 1 4,42 va 4,5, giai phap
R3 ¢o gia tri thép (2,9). Thuc té cho théy cong
ddng van dang duy tri phuong thirc trong dugc
li¢u, cay thuc phém dudi tan rung, hon nira,
trong doi sébng vin hoa cong dong van duy tri
hoat dong tin ngudng tho rung thiéng, quan 1y
chat luong rimg bang cac giai phap R1, R2, vi
thé cac giai phap nay dwoc vu tién lya chon dé
duy tri sinh ké, tin ngudng trong cong dong.

Hé s Kendall (W) duoc xac dinh véi gia tri
12 0,36, cho thay cac giai phap nhan duoc sy
dong thuan ¢ mirc trung binh. Céc giai phap g
pho véi thién tai va khi hau cuc doan trong bao
v¢ tinh mang va tai san, tréng trot, chan nuoi, bao
vé nguén nudc va bao vé riung dugc lya chon bdi
cac thanh vién tham gia la c6 mtrc dg tin cay cao.
Bdi, cac thanh vién tham gia danh gia l1a nhitng
truong ban, nguoi uy tin trong cong dong, can
bd can quan 1y dia phuong. Thyc té ho 12 nhimng
chuyén gia trong viéc hinh thanh, thuc hanh ap
dung va phat trién cac giai phap duoc chon loc.
Céc danh gia phan anh sat thuc doi séng kinh té,
van hoa xa hoi cia cong déng cac dan toc thiéu
s6 ¢ Lai Chau.

4. Két luan

Nghién ctru diéu tra tri thirc cong dong dan
toc thiéu s & Lai Chau trong tmg pho véi thién
tai va khi hau cuc doan cho théy: Thién tai lu
ong, 1 quét, truot 16 dat da, kho han va rét dam
rét hai 1 nhitng nhan t6 gdy tic dong 16n nhit
dbi voi trong trot, chian nudi, ngudn nudc, tai
nguyén rung va suc khoe, tinh mang ctia cong
d6ng déan toc thiéu sé & Lai Chau. Pé Gmg pho
v6i thién tai va cuc doan khi hau nhim giam
thiéu tac dong, dam bao an toan tinh mang, tai
$4n va san xuét, cong déng céc dan toc thiéu sb
& Lai Chau da str dung cdy trong ban dia co gia
tri, duy tri k§ thuat trong luén canh, xen canh trén
nuong ngd va rudng mot vu, tich trir ngudn thirc
an va st dung phuong phap nuéi nhét va tha
rong dan gia stc, st dung ludt tuc, tin ngudng dé
bao vé ngudn nude va tai nguyén ring. Cong
ddng cac dan toc thiéu sé & Lai Chau d3 hinh
thanh va duy tri cdc mé hinh truyén thong trong
san xuat néng nghiép, chian nudi bén vimng, tao ra
mdi truong séng phi hop, lanh manh va hai hoa
v6i thién nhién. Cac tri thirc nay can dugc duc
két va nhan rong va can duoc 1ong ghép vao cac
du an, chinh sach thich tmg vé6i bién d6i khi hau
& cip cong dong.
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INVESTIGATING AND CASTING THE KNOWLEDGE OF THE CO-
MUNITY ETHNIC MINORITY IN LAI CHAU PROVINCE RESPONSE
TO NATURAL DISASTER AND EXTREME CLIMATE

Vu Van Cuong', Tran Thuc?, Dinh Thai Hung?
"Department of Science and Technology of Lai Chau Province
Institute of Meteorology, Hydrology and Climate Change
3Viet Nam Meteorological and Hydrological Administration

Abstract: The knowledge system of the ethnic minority community in Lai Chau Province has
been accumulated over thousands of years in the process of production. These knowledge, which con-
tains experience, practical techniques and behaviors with the natural environment, has helped peo-
ple to mitigate the impact of natural disasters and climate extremes in cultivation, animal husbandry
and natural resources management. This paper presents the results of knowledge assessment of eth-
nic minority communities in Lai Chau Province in response to natural disasters and climate ex-
tremes in the socio-economic activities. The Delphi method is applied in the sociological survey of
the Dao people in Ho Thau commune, the H'Mong people in Ta Leng commune, the Ha Nhi people
in Thu Lum commune of Muong Te district represent high ecological zones from 500m up to 1500m;
The Lao community in Na Tam commune of Tam Duong district and Thai people in Tan Uyen rep-
resents a lowland ecological zone of 500m or less. The valuable knowledge of ethnic minority com-
munities in Lai Chau is analyzed and summarized in this study including.: housing, methods of using
local plant varieties in food production; techniques of intercropping cultivation, crop rotation on up-
land fields, one rice crop field; methods of shifting crops on upland fields; techniques in animal hus-
bandry and management of water resources and forest resources with customary laws and beliefs.

Keywords: Knowledge of community, ethnic minorities, response to natural disasters and climate
extremes.
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TRICH XUAT PUONG BO BIEN TU ANH SENTINEL-1A
KHU VU'C THANH PHO PHAN THIET

Huynh Yén Nhi', Lé Thi Kim Thoa?

Tém tit: Trong nhitng nam gan ddy, qud trinh x6i 16, boi tu tai khu viee ven bién ngay cang dién
bién phirc tap va cé chiéu hwdng ngay cang gia tang vé toc dé va pham vi. Phwong phdp vién tham
dwoc xem la mot cong nghé thu thap, xuw ly dir lieu hitu ich giup cho cdc nha khoa hoc co thé theo
déi hinh théi dién bién dwong bo-mét cach nhanh chéng va lién tuc qua thoi gian. Trong nghién ciru
nay, dit lieu anh rada Sentinel-1A4 dwoc sur dung nham trich xudt thong tin duong bo tai khu viec thanh
phé Phan Thiét. Ranh giéi giita dat va nude dwoc xdc dinh thong qua quy trinh gom hai bude: phin
cum mo va thiét ldp nguong. Két qua rit trich dwong bo tai khu viee nghién civu dwoc chuyén sang
dang véc to va sau do so sanh voi dwwong bo diroc s6 héa thi cong. 350 vi tri dwoc chon cach déu
nhau 100 m dé tao mdt cdt ngang giita 2 két qua dieong bo nham tinh todn sw sai khdc. Két qua cho
thay, c6 298 vi tri (85%) c6 khodng cdach 2 dwong bo tir 0 dén 10 m (1 pixel) va 52 vi tri (15%) la
trén 10 m. Két qua trén cho thdy kha nang ung dung phwong phap phan cum mo va thiét lgp nguong
nham rit trich dwong bo ty dong trén anh vé tinh Sentinel-1A4 phuc vu danh gia nhanh tinh hinh xoi

lo, boi tu khu vuc ven bién hiru hiéu.

Tir khéa: Xoi 16/Boi tu, Trich xudt dwong bo, Anh Sentinel-1A, Phdn cum mo va thiét ldp ngudng.

Ban Bién tap nhan bai: 12/10/2018; Ngay phan bi¢n xong: 26/12/2018; Ngay dang bai: 25/01/2019

1. Pit van dé

Thanh phd (TP) Phan Thiét c¢6 tiém ning
trong phat trién kinh té bién v&i cac linh vy nhu
du lich, cang bién va nudi trong thay hai san. ..
Tuy nhién, noi day dang dién ra tinh trang x6i 1&
va boi tu nghiém trong do chiu anh hudng cia
tridu cuong va séng 16n. Mot s6 nghién ctru ciing
da chi ra rang viéc xay dung dé chan séng anh
huong dén quy luat xo6i 16 va boi tu & khu vuc nay
[1,2,3]. Vi vdy, theo ddi bién dong dudng bo 1a
viéc lam can thiét phuc vu cho cong tac quan ly
va qui hoach kinh té xa hoi. Pudng bo bién 13
mdt trong nhimng ddi twong nghién ciru ning dong
nhit cia ving ven bién. Theo Dolan né duoc
dinh nghia mdt cach don gian theo tinh chét vat
1y 14 noi giao nhau giira dat va nudc [4]. Dudi tac
dong cua cac yéu té hai dwong (thuy tridu, song,
gio), cAu tric dia mao va céc hoat dong kinh té xa
hoi ciia con nguoi, dudng bo thay doi lién tuc
theo thoi gian [5].

Dudng bd ¢ thé xac dinh bang nhiéu phuong
L2Trwong PH Tai nguyén Moi truong TP. HCM
Email: nhihy@hcmunre.edu.vn
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phép khéc nhau [6,7,8],trong d6 phuong phép
vién tham di duoc sir dung phé bién hién nay,
baoi tinh wu viét cua dir liéu lién tuc vapham vi
rong. Nang lugng song rada cd kha nang xuyén
qua may, mua va thu nhan tin hi¢u vao ban dém,
phu hop cho vi¢c gidm sat duong bo, dac biét 1a
0 khu vuc thuong chiu anh huong boi may, mua.
Anh rada thu nhan d6 tuong phan dua trén tinh
chat dién méi va d6 nham bé mat cua ddi tuong,
tir d6 c6 thé xac dinh dugc ranh gi6i gitra dat va
nudc [9,10]. Trong nhitng nim gan day, c6 nhiéu
cong trinh tap trung nghién ctru cac phuong phap
trich xudt duong bo tir dir liéu rada, voi nhiéu
thudt toan dugc st dung nhu: phat hién canh
(Edge Detection) [11,12,13]; thiét 1ap ngudng
(Setting Thresholds) [14,15,16]; md hinh duong
vién dong (Active Contour Model) [17]... hodc
céc phuong phéap két hop [18,19,20]. Trong do,
hudng tiép can logic mo cua Demir va cac cong
su [21,22] da cho két qua trich xuat duong bo
voi d6 chinh xac cao. Tur sy thanh cong nay,
chung t6i hy vong rang phuong phap phan cum

S$6 thang 01 - 2019



md c6 thé cho két qua kha quan tai khu vuc bién
TP. Phan Thiét, Viét Nam.

2. Khu vuc nghién ctru va dir liu

a) Khu vuc nghién cuu

Khu vue nghién ciru 13 viing ven bién bién cua
TP Phan Thiét, tinh Binh Thugn,véi chiéu dai
khoang 35 km (Hinh 1). Khu vuc ndy nim trong
vung nhi¢t doi gié mua voi hai hudng gioé chinh
1a: Gi6 mua Pong Béc (tir thang 11 dén thang 4)
va gio mua Tay Nam (tir thang 5 dén thang 10).
Muc nude thiy triéu trung binh tir 2 - 3m [23].

Tinh Binh Thuin

Hinh 1. So @6 khu viee nghién ciru

b) Dir liéu

Anh vé tinh ra da Sentinel-1A duogc st dung
dé trich xuat thong tin duong bo tai khu vuc
nghién ctru. Anh Sentinel-1A duoc tai mién phi
tir Co quan hang khong vii tru chau Au (ESA).
Thong tin cua dir liéu dugc mo ta tai Bang 1.

Bang 1. Ddc trung cua anh vé tinh Sentinel-

Ngay thu thap 15/11/2017
Thiét bi: SAR-C

Ché d6 chup IW Swath mode
Phan cuc VH, VV

Do phan giai khong gian 10m

Mire xtr Iy 1

Ngoai ra, dir li¢u anh v¢ tinh d¢ phan giai cao
Google Earth duoc trich xuat duong bo bang
phuong phép s6 héa thii cong nham danh gia lai
két qua trich xuat dudng bo tir anh Sentinel-1A.
Dua vao bang do cao muc nudc tung gio tai tram
Viing Tau, cho théy muc nudc triéu tai khu vuc

BAI BAO KHOA HQC

nghién ctru khong bién dong nhiéu, bién do giao
dong giita nude rong va nude 16n tir 1-2 m. Dong
thoi, tai khu vuc ven bién TP. Phan Thiét chiéu
rong béi triéu twong di hep (trung binh 15 - 20
m khi triéu thip) [2], mot s6 noi c6 do doc 16n va
c6 ke bao vé€. Vi vay, anh v¢ tinh Google Earth
(10/10/2017) pht hop dé danh gia do chinh xac
két qua trich xuat dudng b tir anh Sentinel-1A
c6 d6 phan giai khong gian 10m.

3. Phuong phap nghién ctiru

Trong bai viét nay, chung toi str dung phuong
phép phan cum m¢ dé trich xuat thong tin duong
bo khu vie TP. Phan Thiét. Dac diém cua phuong
phép nay la dya trén cudng do va tinh chat cau
tric cua ddi tuong dugc thu nhan tur ky thuat
InSAR (Rada khau do tong hop giao thoa). Sau
d0, két qua trich xuit dudng b tu dong tir phuong
phép phan cum duogc so sach védi duong bo duoc
s6 hoa bang phuong phép thi cong.

Quy trinh xtr ly dir li¢u Sentinel-1A ITW GRDH
bao gom cac ndi dung sau:

a) Tién xit Iy danh Sentinel-1A4

Anh vé tinh Sentinel-1A dugc chuyén doi gia
tri s6 sang gia tri tdn xa nguoc cua anh rada [24].
B0 loc Lee [25] mot trong nhitng phuong phap
loc khong gian dugc ap dung trong nghién ctru
nay nham giam hién twgng mudi tiéu va nhimg tin
hiéu khéng dong nhat tai bé mit cia nudc bién.
Tiép theo, mo hinh sé do cao toan cdu SRTM
duoc st dung nhim muc dich hiéu chinh cac bién
dang hinh hoc. H¢ toa d6 World Geodetic System
84 (WGS 84) va phép chiéu UTM zone 49 North
duoc thiét 1ap cho dir liéu anh v¢ tinh Sentinel-1A
(Hinh 2).

Hinh 2. Anh vé tinh Sentinel-1A trude (a) va
sau (b) khi tién xir Iy

TAP CHi KHI TUQNG THUY VAN
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b) Xdc dinh ranh gidi giita dat va nude

Ranh giéi gitra dat va nude duoc xac dinh
thong qua quy trinh gdm hai budc: phan cym
mo va thiét 1ap ngudng. Pau tién, cac ham phan
cum mo dugc st dung dé dua cac gia tri pixel vé
ngudng tir 0 dén 1. Do gia tri trung binh va do
1éch chuan giita cac pixel dit va nudc 1a rat 16n,
ham phan cum md duoc thiét 1ap theo cong thirc
(1) nham lam t&i wu héa do phan tan dir liéu:

ux)=1- if x> am otherwise u(x) =0 (l)

X —am+ bs

Trong d6: m = gié tri trung binh; s = do léch
chuan; b va a 1a cac thong s6 thuc nghié¢m.

Gia tri trung binh va d¢ léch chuén trén anh
Sentinel 1A tai khu vuc nghién ctru véi két qua
lan lugt la: m = 0,31 va s = 0,44,

Dé khoi tao ham phan cum md, mot loat cac
gia tri thuc nghiém duogc st dung dé lua chon
thong s6 a va b pht hop véi khu vuce nghién ciru.
Két qua thuc nghiém cho thdy a= 0,43 vab =
0,04 14 phu hop dé phan biét tot ddi twong dat va
nudée tai khu vuc nghién ctru. Két qua ap dung
ham phan cum m& cho thay viing c6 gia tri pixel
cang gin dén 1 thi c6 mau cang sang, ving cd
gia tri pixel cang gan dén 0 thi c6 mau cang t6i
(Hinh 3).

agF

Hinh 3. Két qud dp dung ham phdn cum mo.

Sau khi ap dung ham phan cym m¢ thi ranh
gidi giira dat va nudc trén anh dugc phan biét rd
rang. Phuong phéap duoc sir dung tiép theo trong
quy trinh trich xuit duong bo 1a viée ap dung
ngudng thich hop dé phan doan anh. Dya trén
biéu d6 hién thi dang phan phdi tan suit cac gia
tri pixel cua két qua phan cum mo, gia tri
ngudng toi wu 0,502 duoc sir dung dé tao anh
nhi phan gdm 2 dbi twong dat va nude. Cac gia
tri pixel trén ngudng 0,502 s€ dugc phan vao lop

TAP CHI KHI TUQNG THUY VAN

dat, nguoc lai 1a 16p nude. Phuong phap nay tao
ra san pham 12 mot anh nhi phan c6 chira cac gia
tri pixel 1a 1 (16p dat) hodc 0 (16p nudce).

Ranh gi6i gitra dt va nudce trén anh nhi phan
dugc xac dinh dé trich xuat duong bo (Hinh 4).

Hinh 4. Két qua dp dung ngudng dé phan tach
gitta ddt (mau do) va nude (mau den)

¢) Trich xudt dit liéu dwong bo bién

Tir két qua xac dinh ranh gi6i giita dat va
nude, dit liéu dugc chuyén sang dang véc to. K§
thuat khai quat héa déi tuong trong GIS dugc
st dung dé loai bo hiéu tng zic zdc cua dudng
bo (Hinh 5).

e

Hinh 5. Két qua dwong bo bién dwoc trich xudt
twr anh vé tinh Sentinel-1A4

d) Panh gid dg chinh xdc ciia dwong bo bién
dwoc trich xudt

Két qua duong bo trich Xudt tir phuong phép
phan cum mo - thiét 1ap ngudng dugc danh gia
dd chinh xdc véi duong bo dugce s6 hoa thu
cong, bang cach tinh toan khoang cach vudng
gbc gitra 2 duong.

Nhim trich xuét thong tin dbi tugng dudng
b bién tir phuong phap s6 hoa thu cong (Digi-
tizing), dir liéu anh v¢ tinh do phan giai cao
Google Earth v&i do phan giai khong gian Im
duoc hién thi trén phan mém GIS thong qua
cong cu HCMGIS. Anh Google Earth dugc sb
hoa thu cong dua trén viéc nhan biét su khac
biét vé tinh chit phan xa cia dbi tugng dat va
nuée. Két qua dudng bo bién duge trich xut tir

@)
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phuong phap sé hoa duoc thé hién nhu trong
Hinh 6.

Hinh 6. Két qua dwong bo bién dwoc trich xudt
tir anh Google Earth bang phwong phép sé héa

Cong cu DSAS (Digital Shoreline Analysis
System) dugc sit dung dé tinh toan sy khac biét
giita ty 18 dudng bo trich xut tir phwong phap
phan cum mo - thiét 1ap ngudng va dudng bo
dugc s6 hoa thu cong. 350 doan thang cach déu
nhau 100 m dung dé tinh khoang cach giira 2
duong bo (Hinh 7).

— Dudmg bé trich xut tir anh Sentinel-1A f
Duomg bo trich xuat tir anh Google Earth
— Dudmng khoang cach gilra 2 dudmg ba

\—m\\
Don vi: mét =

Hinh 7. Vi tri cac dwong khoang cach gitra 2
dwong bo dwge xdc dinh bang céng cu DSAS

4. Két qua va thao luin

Théng ké cho 350 vi trf tinh khoang cach
giita 2 két qua dudng bo duge thé hién nhu
trong Hinh 8.

BAI BAO KHOA HQC

g
-
H
0 3 B 9 12 15 18 21
Khoang cach (m)
Hinh 8. Sy khac nhau vé khoang cdach giita 2
duong bo

Trong do6, 298 (85%) vi tri ¢6 do sai khac giira
2 duong bo tir 0 - 10 m (twong dwong véi sai s6
1 pixel trén anh Sentinel-1A), 52 (15%) vi tri c6
do sai khac gitra 2 duong bo tor 11 - 22 m.
Khoang cach sai khac trung binh va cao nhat
giita 2 két qua trich xuat dudng bo 1an luot 1a 4,7
m va 22 m. Tir d6 cho thy két qua trich xut
duong bo bang phuong phap phan cum mo va
thiét 1ap ngudng tir anh vé tinh Sentinel-1A dat
do chinh xac cao, c6 kha nang phan biét rd ranh
gidi giita di twong dat va nudc.

5. Két luan

Két qua trich xuit duong bd bang phuong
phap phan cum mo ap dung cho anh v¢ tinh Sen-
tinel-1A tai khu vuc ven bién TP. Phan Thiét cho
két qua twong dong vdi phuong phap giai doan
bang mat thuong. Phuong phap nay c6 uu diém
ndi bat 1a duong bo dugc trich xuit mot cach tu
dong. Thach thac cua phuong phap nay 1a viéc
chon céac thong s thuc nghi¢m va xac lap
ngudng toi wru dé trich xuat thong tin duong bo.
Chung toi tin rang, véi ngudn anh ra da Sentinel-
1A mién phi va cac phuwong phap rat trich duong
bo cai tién s& gitp cho cac nha khoa hoc ¢6 thé
danh gi4 nhanh sy bién dong duong bo mot cach
lién tyc trong pham vi 16n. Tu d6, dua ra duoc
cac phuwong an hop 1y véi tinh trang x6i 16 va boi
tu & khu vue ven bién.
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THE EXTRACTION OF SHORELINE USING THE SENTINEL-1A
SATELLITE IMAGERY IN PHAN THIET CITY
Huynh Yen Nhi', Le Thi Kim Thoa?
L2 University of Natural Resources and Environment

Abstract: In recent years, erosions (or accretion processes) have been occurring in coastal areas.
Remote sensing is used to measure the shoreline morphology for a long time. In this study, Sentinel-
1A satellite imagery is used to extract the shoreline in Phan Thiet City. The boundary between land
and water is determined by a two-step process: fuzzy clustering and interactive thresholding. The re-
sults of shoreline extraction are extracted into vector form. This shoreline is compared to manually
digitized shoreline. There are 350 locations considered to determine the distance between two shore-
lines, of which 298 locations (85%) are 0 to 10 m (equivalent to 1 pixel of Sentinel-14) and 52 (85%)
locations are over 10 m. The study results show that the ability to apply fuzzy clustering and set
thresholds to extract the shoreline automatically on Sentinel-14 images is effective for rapid as-
sessment of coastal erosion and accretion in coastal area.

Keywords: Erosion/Accretion, Shoreline extraction, Sentinel-14, Fuzzy clustering and Interac-
tive thresholding.
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XAY DUNG MO HINH THONG KE HIEU CHINH KET
QUA DU BAO MUA CHO KHU VU'C BAC BQ SU DUNG
XOAY THE

Hoang Phiic LAm', Nguyén Pirc Nam?, P Thi Thanh Thity!, Hoang Pirc Cuong!

Tém tat: Trong bai bdo nay, nhém nghién ciru xdy ding mé hinh hoi quy tirng buée dw bdo lwong
muea cho khu viee Bdc B sir dung yéu t6 dw bdo la tong heong muwea quan trdc 24 gio trung binh khu
viee va nhan té dy bao la sé liéu trung binh ngay cac yéu 6 xoay thé, téc do thcfng dung, do phan
ky trén cac muc dang nhiét dé thé va miee dang dp. Két qua danh gid déc ldp cho thdy lwong mua
du bao co twong quan 16t (0,6 - 0,8), sai s6 RMSE con khd nhé (4-6mm/ngay) nhung thiwong van cho
lirong muea thap hon so véi thiee té trong cdc ngay mua lom.

Tw khéa: Mua lon, xoay thé, dinh lwong muwa, MOS, hiéu chinh.

Ban Bién tap nhan bai: 15/10/2018 Ngay phan bién xong: 22/11/2018 Ngay dang bai: 25/01/2019

1. Mé dau

Ngay nay cac hé thong du bao thoi tiét sé 1a
mdt thanh phin quan trong trong trg gitup cac du
bao vién dua ra ban tin du bao thoi tiét. Mot hé
thong du béo s gdm ba thanh phan: h¢ thong
phan tich, mé hinh dy béo (tat dinh hodc td hop)
va hé théng dién giai du bao. Trang thai khi
quyén hién tai sau khi duoc tao ra nho hé théng
phan tich s€ dugc su dung lam diéu kién ban dau
cho mo hinh dy bao. Vi sy phat trién cua toc do
tinh toan cling nhu muc d¢ chinh xac trong mo
phong vt 1y, cic mo hinh hién tai c6 thé cung
cap du bao vai chat lugng t6t cho cac truong khi
quyén trén cao. Tuy nhién, v6i cac truong khi
tuong bé mat,tac dong truc tiép dén doi séng
hang ngay két qua du bao tir mo hinh thuong co
sai s6 16n. Mot vi du dién hinh 1a du bao luong
mua hay nhiét do tai do cao hai mét. Nhiing sai )
nay c6 thé duoc hiéu chinh bang cac phwong
phap thdng ké théng qua thanh phan thi ba cia
hé théng du bao s d6 1a hé théng dién giai du
bao [4, 5, 10].

Trong khi d6, xoay thé trén mat dang nhiét do
thé vi ¢o tinh bao toan trong méi truong doan

"Trung tdm Dy bdo khi twong thuy van quoc
gia, T(fng cuc KTTV

2Vién Vit Iy Dia cau, Vién Han lam Khoa hoc
va Cong nghé Viét Nam

Email: lamhpyn@gmail.com
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nhiét, khong ma sat. Nam 2012, Russell va cs [9]
phan tich d6i luu sau trén khu vuce vi d6 trung
binh (48-49 d6 vi Bic) cia Anh va Phép trong
khuon kho nghién ctru vé mua do dia hinh thang
7/2007 sir dung di thudng xody thé trén khi quyén
tang cao. Trong nghién ctru nay, Russell dd phat
trién duoc mot mé hinh kinh nghiém vé vai trd
ctia di thuong xody thé quy mé 16n trén khi quyén
tang cao dbi véi d6i luu sau: dong gié c6 cuong
do 16n ¢ bén dudi trung tam cia mdt di thuong
PV 16n, véi cudng d6 nho hon nhung phé bién
voi lugng mua 16n hon & phia Pong cua di
thuong PV, ¢ gitra hai khu vyc nay la mét khu
vuc khong mua. Ciing lién quan dén di thuong
xody thé tang cao va d6i luu khi quyén, Nielsen-
Gammon [6] ndm 2008 di tién hanh mot thi
nghiém s6 trong diéu kién 1y tuong véi viée thiét
1ap mot di thudng xody thé & ting cao va tinh
toan anh hudng ciia nd dén cac truong khi tuong
xung quanh (dudng dong, do cao dia thé vi, nhiét
dd, cac chi sé bat 6n dinh.. .). Nghién ctru nay chi
ra rang sy thay ddi ciia cac truong khi tuong ti 16
thudn voi cuong do xody thé. O vung nhi¢t doi,
Berry va cs [3], Lam Hoang va cs [8] da sir dung
xody thé trén cac mat dang nhiét do thé vi dé phan
tich va theo diu cac nhidu dong xody thuan trén
khu vuc Chau Uc va chi ra rang cac xody thuan
nhiét d6i trong khu vuc gié mua ¢ ving Bic Uc
¢6 cu trac tuong ty cic nhiu dong trong gid
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mua An Do, ca hai déu co ciu trac X04ay thé cuc
dai manh, phat trién gan nhu thiang dung tir bé
mit 1én dén dinh tang ddi luu va c6 quy md
ngang khoang 1500 km, thoi gian ton tai khoang
2 - 5 ngay va c6 lién quan dén mua 16n & khu vuc
Béc Uc. Khi xody thé di chuyén trong ving nhiét
d6i & khu vye Bac Uc, chung thuong khién mua
tang; tham chi & maot s6 khu vuc & Tay Bic Uc,
mua lién quan dén xoay thé chiém t6i 50% luong
mua nam. Khi t6 hop cac xoay thé xuét hién tai
khu virc Darwin, cac tac gia da chi ra rang mua
tang dang ké & ria phia trude, theo hudng chuyén
dong cua xody thé nay. Mbi quan hé giira xody
thé va dong ciing dugc Herteinstein nghién ciru
nam 1991 khi nhém nghién ctru ctiia 6ng khao sat
vai trd cua di thuong xody thé trong viéc kich
hoat duong t6 (squall lines - hay con goi 1a dai
mdy dong) trén s6 liéu quan tric va mo phong ciia
mo hinh. Céc tac gia da chi ra rang, di thuong
xody thuan tang ddi luu gifta thuong dwoc hinh
thanh cung v6i dudng t 1a do phan bd ngudn
nhiét (Iam lanh bdc hoi ting thip, dét nong ngung
két ting cao) tao ra trong khu vuc may tang. O
khu vuc Chau A, ndm 1996 Jun Du [7] va cs da
nghién ctru vé cac hé théng dbi luu quy mé vira
doc front Baiu va chi ra rang, nguyén nhan tao ra
nhitng 6 may ddi luu nay 1a sy bat 6n dinh cua
xody thé cuc dai tang thip doc front. Tac gia ciing
chi ra ring sy di chuyén ctia cac hé théng ddi luu
quy mo vura tur tdy sang dong cé dang song véi
budc song 1700 - 2100km va it phu thude vao
kich thudc cua di thuong xody thé. Nghién ciru
nay s& cin cr vao mdi quan hé dinh lugng giita
gia tri xody thé trén cac mat dé‘ing nhiét d6 thé va
lwong mua. T mbi quan hé nay s& dugc sir dung
lam mot yéu t6 dé xay dyung cong cu hiéu chinh
dy bao mua ctia md hinh sb trj cho khu vuc Bic
Bo

2. S6 lidu

S6 liéu quan tric: SO liéu quan tric mua cua
cac tram do dugc tong hop theo cac khu vyc Tay
Bic B6 (29 tram), Viét Bic - Pong Bic (52
tram), Pong Bing Bic Bo (16 tram) (cac khu vuc
B1, B2 va B3 theo phan vung khi hdu Viét Nam
[1D).

BAI BAO KHOA HQC

S liéu tai phan tich ECMWF cua Trung tAm
du bao han vira Chau Au (ECMWF) duoc tao ra
bang cach két hop cac sb liéu mé hinh véi s6 liéu
quan tric. N6 chtra udc tinh cua cac nhan té khi
quyén nhu nhiét do, ap suét va gié & d6 cao khic
nhau, cung v&i d6 1a cac thong sb bé mit nhu
luong mua, d6 4m dét va nhiét do mat bién. Tur
d6 tao ra bo dir lidu toan ciu md ta trang thai khi
quyén trong qua khir. Bo dir liéu nay duogc st
dung dé theo ddi bién doi khi hau, nghién ctru va
gido dyc. Céc san pham cua s6 liéu tai phan tich
ECMWF bao gom: ERA - 15 (s6 liéu tai phan
tich khoang 15 nim tir 12/1978 dén thang
2/1994), ERA - 40 (s6 liéu tai phan tich khoang
45 nam tir ndm 1957 dén nam 2002) va ERA -
Interim (bao gdm s lidu tai phén tich tir nim
1979 dén nay).

Trong nghién ctru nay sir dung s6 liéu tai phan
tich ERA - Interim bao gdm: S6 liéu tai phan tich
ctia toc d6 thing dung trén cac muc ding ap 925,
850, 700, 500 mb; sb liéu xody thé va phan ki
ngang trén cac myc dang nhiét do thé 315, 330,
350K. Cac sd liéu nay co d6 phan giai 13 0,25 x
0,25 d6 kinh vi.

S liéu quan tric s& duoc tong hop dua trén 3
khu vure di chia 6 trén dé tinh trung binh cho ting
khu vye; bang cach tinh trung binh s6 hoc lugng
mua tich llly 24 gid cta cac tram thudc tung khu
vuc.

Déi véi s6 liéu dang ludi dit lidu nhu s6 lidu
tai phan tich ERA - Interim, GPCP thi tinh trung
binh cho khu vyre bang cach iy trung binh gia tri
cua tat ca cac diém dit liéu cua tung khu vuec.

S6 liéu ERA - Interim, v&i bdn gia tri moi
ngay, tai cac thoi diém quan tric chinh: 01, 07, 13
va 19 gio, s& dugc xur 1y tinh toan dé dua ra cac
gia tri dac trung cho mdt ngay nhu sau:

- Véi s lieu PV:

Gia tri trung binh ngay dugc tinh la trung binh
bbn gia tri trong mot ngdy cua PV tai ba muc 315
K, 330K, 350 K,

Tir s6 liéu trung binh ngay ctia ba muc, tinh
gia tri trung binh PV ctia 3 muc trong mot ngay.

Xac dinh gia tri 16n nhat trong ngay trén mdi
muc déng nhiét do thé vi cua PV rdi tim gia tri
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trung binh va gia tri 16n nhét cua cac cuc dai PV
tai ba muec.

- Vi 56 liéu d6 phan ky ngang va toc d9 thang
dumg, ta tinh trung binh ngay tai méi muc ddi véi
d6 phan ky ngang trén cac muc dang nhiét do thé

315K, 330K, 350K, dbi v6i toc do thiang dimg
cac muc dé‘ing ap suit 925, 850, 700, 500 mb.

Dudi day 1a bang liét ké ky hiéu va tén cua cac
s6 lidu da duoc xu 1y:

Bang 1. Ky hiéu va tén cia sé liéu da xir Iy

STT Ky hiéu Tén mo ta Pon vi
1. r_obs Mura quan tric mm
2. w925 Téc d6 thang dimg trén muc 925 mb Pa/s
3. w850 Téc d6 thang dimng trén muc 850 mb Pa/s
4. w_700 Téc d6 thang dimg trén muc 700 mb Pa/s
5. w_500 Téc d6 thang dimg trén muc 500 mb Pa/s
6. div_315 Phan ky trén muc 315K 1/s
7. div_330 Phan ky trén myuc 330K 1/s
8. div_350 Phan ky trén muc 350K 1/s
9. pv_315 tbday  Xoay thé trén muc 315K trung binh ngay PVU
10.  pv 330 tbday  Xody thé trén muyc 330K trung binh ngdy ~ PVU
11.  pv 350 tbday Xody thé trén muc 350K trung binh ngay PVU
12.  pv_tbday3lv Xoay thé trung binh 3 myc trung binh ngdy PVU
13.  pv 315 max Xoay thé cyuc dai trén muc 315K trong ngdy PVU
14.  pv 330 max Xoay thé cyuc dai trén muc 330K trong ngdy PVU
15.  pv_350 max Xoay thé cyuc dai trén muc 350K trong ngdy PVU
16. pv tbmax3lv Xoay thé trung binh cyc dai trén 3 muc PVU

Céc s0 liéu néu trong bang trén déu ¢ dang
mang 2 chiéu [3 x 4383], chiéu thir nhét 1a chiéu
khong gian gdm 3 khu vuc Tay Béc, Viét Béc-
Pong Bic va Pong Bang Bac Bg; chiéu thi hai
la thoi gian theo ting ngay tir nam 1997-2008.
Cac sd liéu trén déu duogc dua vé dinh dang
NetCDF dé thuén tién trong xu 1y tinh toan.

3. Phuwong phap

3.1 Phirong phdp hoi quy

Trong nghién ctru s€ xay dung cong cu
hiéu chinh bang cach sir dung phwong phap
thdng ké, cu thé 1 sir dung phuong phap hoi quy
ting budc dé chon ra cac yéu tb tot nhat dua vao
phuong trinh hdi quy da bién va xdy dung
phuong trinh hiéu chinh du bao. Phuong phap
hodi quy tuyén tinh da bién s& xay dung phuong
trinh phu thudc cua lugng mua 1én cac gia tri cua
xody thé, gia tri tbc do thang dimg va gi tri phan
ki theo phuong ngang.

Phuong trinh hdi quy tong quat ciia Y 1én X2
..., Xm c6 dang:

Y = B] + B2X2 +...+ ﬁme

(M
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Trong d6 Bi (i=1..m) 1a cac hé s6 hoi quy ma
chung duoc xac dinh bang phuong phap binh
phuong t6i thiéu.

Ngoai ra, nghién ctu con xay dung phuong
trinh hoi quy tuyén tinh mot bién cua gia tri
luong mua 1én timg gié tri xody thé cling nhu gia
tri toc do thang dung.

Phuong phap héi qui timg budc duoc st dung
trong nghién ctu dugc trinh bay trong cudn
Phuong phép thdng ké trong khi hau ctia Phan
Van Tan [2].

Sau khi xay dung xong cac phuong trinh
hoi quy trén, tinh lwong mua dwa trén cac s liéu
cac gia tri xody thé, toc d6 thang ding va do
phan ky. Sau d6 dénh gi4 so sanh né véi sd liéu
mua thuc té. Phuong phap danh gia sai s6 duoc
trinh bay & phan tiép theo.

3.2 Pdnh gid sai s6

- Sai s6 trung binh (Mean Error - ME):

ME :lzn:(oi -F)
n 55

- Sai s6 tuyét ddi trung binh (Mean Absolute
Error - MAE):

2
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3)
- Sai s6 binh phuong trung binh (Root Mean
Squared Error - RMSE):

RMSE = /%Z‘ (0, -F )2

Trong d6 Oi 1a gia tri quan tric; Fi 1a gia tri
du bao; n 1a dung lugng mau.

4. Két qua va thao luin

Vé tuong quan ctia mua véi cac yéu to khac,
trong cac yéu td duoc liét ké & trén thi luong
mua twong quan tot nhat voi tbe do thang ding
& muc 925 mb va 850 mb, trong d6 toc do thang
dung trén muc 925mb c¢6 twong quan tét hon &
khu vuc B1 va B2, nhung riéng ¢ khu vyce B3 thi
mua lai ¢6 twong quan tot véi toc do thang ding
muc 850mb hon 1a & myc 925mb. Ngoai ra ta
cling c6 thé thay tuong quan cua toc do thang
dimg muc 700mb vai lugng mua ¢ vung B3 luon
16n hon so véi tuong ung ¢ hai ving B1 va B2.
Vi su tuong quan cua lugng mua va do phan
ky thi twong quan kém hon gia tri tuyét d6i nho
hon 0,5, tuong quan 16n nhat 13 v6i gia tri phan
ky & myuc déng nhiét d6 thé vi 315K gia tri tuong
quan 1a am cho thay d6 phéan ky trén muyc 315K
bién dong nguoc chiéu so véi gia tri lugng mura,
noi cach khac khi @6 hoi tu trén muc 315K tang
thi mua tang.

Xét trong quan cua lugng mua voi cac gia tri
x0dy thé, co thé thdy rd tuong quan cia lugng
mua tot nhat 12 voi xody thé trén muc dang nhiét
d6 thé 330K sau d6 1a dén xoay thé trén muc
315K, con véi xody thé trén muc 35 0K dai dién
cho gia tri xoay thé trén tang cao, thi hiu nhu
khoéng c6 tuong quan vdi luong mua co gia tri
tuong quan tuyét d6i nho hon 0,1. Tuong quan
ctia chudi gia tri xody thé cuc dai trong ngay thi
thuong c6 tuong quan thip hon so voi gia tri
xody thé da dugc tinh trung binh trong ngay.

4.1. Két quad lwa chon mé hinh hoi quy da
bién:

Nghién ctru tién hanh lwya chon cac thanh
phan ctia md hinh hdi quy da bién bang phuong
phap hoi quy ting bude. Tir d6 ta s& chon duoc

MAE :li]oi - E|
n 55

(4)
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cac bién tot nhat dé xdy duyng mo hinh téi vu
nhét. Sau day 1a két qua sau khi str dung phuong
phap hdi quy timg budc.

Bdng 2. Két qua hoi quy timg bude

Y r obs
STT Khuvyce | Bl | B2 B3
X1..n

1 w_ 925 X X X
2 w_850 X X X
3 w_700 X X X
4 w_500 X X X
5 div 315 X X
6 div_330 X X
7 div_350 X X X
8 pv_315 tbday X X X
9 pv_330 tbday X X X
10 | pv 350 tbday
11 | pv_tbday3lv
12 | pv 315 max
13 | pv_330 max X X X
14 | pv 350 max
15 | pv_tbmax3lv X X X

Béng 2 chi ra danh séch cac nhan t6 du bao
X1... Xn trong d6 gdm 15 bién va 01 yéu t6 dy
b4o 1a lugng mua quan tric (r_obs). V&i mdi
bién Y ta xay dung dugc phuong trinh hdi quy
da bién cho ba khu vuc Tay Béc (B1), Viét Béc
- Pong Bic (B2), Pong Bing Béic Bo (B3). Nhu
vay s€ c6 3 phuong trinh hdi quy da bién duoc
xay dung tir cac yéu t6 duge chon khac nhau timg
v6i 3 khu vue du bdo; trén bang 2 cac yéu td
duoc chon cho mdi phwong trinh duge danh dau
[ x ], khong chon khong danh dau [ .

Sau khi tién hanh xong cac budc néu trén ta
duogc két qua mdi ving c6 3 phuong trinh phu
thudc cua lugng mua vdi cac yéu td duoc lua
chon theo tung loai $6 liéu mua va tung vung B1,
B2 va B3. Tu ba phuong trinh nay, nghién ctru s€
1an luot dua ra lwong mua tinh toan tir cac yéu to
tde do théng ding, xody thé... cho bo sd liéu doc
1ap ctia nam 2009. Mdi phuong trinh s& duoc ap
dung dé tinh toan mua tai tat ca cac diém luéi
thugc tirng khu vuc. Tinh toan mua véi cac yéu
t6 tir phwong trinh s& thu dugc két qua luong
mua tai mdi diém ludi, voi nhitng lugng mua dy
béo nho hon 0 s& dugc gan bang khong.

TAP CHi KHI TUQNG THUY VAN

S6 thang 01 - 2019



BAI BAO KHOA HQC

4.2. Pdnh gid két qui mé hinh hoi quy véi
yéu t6 dw bdo Y la mwa quan tric (r_obs)

Duéi day 1a két qua ciia mo hinh hoi quy cua
s6 liéu luong mua quan tric (r_obs) vai cac yéu
t6 khac dua vao két qua hoi quy timg bude duoc
trinh bay trong bang 2. Déi véi sb liéu luong
mua quan tric, ciing xay dung dugc ba phuong
trinh hdi quy tuyén tinh da bién cho ba khu vuc
B1, B2, B3. Sau d6 tién hanh tinh toan mua d6i
véi sb liéu doc lap nam 2009 dya vao cac yéu td
da lya chon ¢ bang 2. Két qua danh gia sai s6 va
tuong quan dugc trinh bay trong bang 3 dudi
day.

Hinh 1 thé hién két qua danh gié, so sanh cua
s6 liéu dy bao doc 1ap nam 2009 véi s6 liéu mua
tai phan tich, hinh a) trinh bay phan b cua sai s6
ME trén timg diém ludi. Theo hinh a) sai s6 ME

ME
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& khu vuc B1 chu yéu la duong véi gia tri ME
trung binh khu vuc 1a 0,855, trong khi ving B2
va B3 gia tri nay 1a am. Dac biét, & ving B2 ton
tai mot vung sai s6 Am & khu vuc Ha Giang -
Tuyén Quang voi gia tri MAE tir khoang 2 dén
5 mm, viing B2 ¢6 gia tri MAE cao nhét ¢6 noi
lén dén 6 mm & khu vuc Ha Giang - Tuyén
Quang. Hinh c gia tri RMSE dao dong khoang
gia tri 4 - 6, ving B2 van 13 viing c6 RMSE cao
nhat voi gia tri trung binh vung 13 6,138 mm,
ving B3 ¢6 gié tri thap nhét 1a 4,592. Vé tuong
quan, c¢6 thé thay & hinh d 1 rang twong quan
vung B2 14 thip nhit v6i cic mau xanh nhat &
rang, gi tri hé sé twong quan trung binh khu vuc
B2140,61, trong khi ¢ ving B1 va B3 lan luot 1a
0,72 va 0,78.
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Hinh 1. (a) Sai s6 ME, (b) MAE, (c) RMSE va (d) tirong quan ciia mia tinh todn tie mé hinh véi
yéu té dy bdo la mwa quan trac (R_obs), so sanh véi muea tdi phan tich ERA-Interim nam 2009

Bang 3 thé hién céac chi s6 danh gia tinh cho
tung khu vuc voi mo hinh hdi quy str dung yéu
t6 dy bao 1a mwa quan tric (r_obs). Két qua danh
gi4 sai s6 cua lwong mua tinh toan véi mua tai
phan tich ERA thé hién ¢ bang 3 cho thiy gia tri
twrong quan va gia tri sai s déu van con tuong

TAP CHI KHI TUQNG THUY VAN

dbi 16n. Xét hé sb tuong quan, bang 3 cho thay
hé s6 twong quan déu nam trong khoang 0,6 dén
0,8. Gia tri sai sd trung binh, ME, cho ku vyc Bl
1a dwong, B2 1a am va B3 1a xap xi 0. Gia tri sai
sd MAE & bang 3 phd bién ¢ khoang gia tri 3 dén
4. Gia trj sai s6 RMSE phd bién ¢ khoang 4,5
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dén 6, gia tri nay 16n hon khong nhiéu so vdi sai

s6 MAE.

Bdng 3. Tong hop két qua twong quan va sai sé
cua mua tinh toan so voi mwa tdi phan tich

ERA
Y r_obs
STT hu vuc
Chi s8 Bl B2 B3
1 CORR 0.73 | 0.61 0.78
2 | ME 0.85 | -2.86 | -0.02
3 | MAE 343 | 4.58 3.01
4 | RMSE 569 | 6.14 4.59

5. Két luan

Bai bao da xay dung dugc 3 phuong trinh
hdi quy tuyén tinh da bién cho 3 loai sb liéu
mua va cho 3 khu vuc Tay Bic (B1), Viét Bac
- Pong Bic (B2) va Pong Bing Bic Bo (B3).
Véi mdi phuong trinh bao gém cac bién khac
nhau dugc lya chon thong qua phuong phap
hdi quy timg budc. Bai bao di thir nghiém ap
dung 3 phuong trinh véi s6 lidu doc lap nam

BAI BAO KHOA HQC

2009 va danh gia cac chi sb sai sb va chi s6
tuong quan cua lugng mua tinh todn tur
phuong trinh voi lwgng mua tai phan tich ERA
nam 2009. Nhin chung khi so sanh lugng mua
tinh toan véi s6 liéu mua tai phan tich ERA
cho sai sd twong d6i nho. Gia tri tuong quan
cao, phd bién tir 0,6 dén 0,8, ca biét co diém
ludi dat gia tri tuong quan trén 0,9.

C6 thé nhan thiy han ché cua két qua
nghién ctru 1a sai s6 van con kha 16n, mua du
béo con nho hon thyc té khi xay ra mua 16n.
Trong khi, thuc té mua nho thi mua tinh toan
tr phuong trinh cho gia tri 16n hon so véi thyc
té.

Pé c6 thé tmg dung nhitng két qua trén
trong thuc té, can thir nghiém, danh gia va so
sanh voi cac phuong an xay dyng mo hinh
khac nhu st dung s6 liéu mua tai phan tich,
mua trén ludi (vi du nhu VnGP) dé tim ra
phuong an tdt nhét cho khu vuc Béc Bo.

Loi cam on: Nhom nghién ciru xin chdn thanh cam on sw hé tro: ciia dé tai nghién ciru khoa
hoc KC.08.06/16-20 va TNMT.2017.05.01 trong viéc thiee hién va cong bo nghién ciru nay.
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DEVELOP A STATISTICAL MODEL TO CORRECT THE MODEL
RAINFALL FORECAST FOR BAC BO USING COHERENT POTEN-
TIAL VORTICITY
Hoang Phuc Lam!, Nguyen Duc Nam?, Do Thi Thanh Thuy!, Hoang Duc Cuong'
"National Meteorological Forecasting Center, General Department of Hydrometeorology
Hnstitute of Geophysics, Vietnam Academy of Science and Technology

Abstract: In this paper, three stepwise regression models are constructed to forecast the quan-
titative rainfall for Bac Bo region using daily average data of potential vorticity and vertical com-
ponent of wind speed on isentropic levels and divergence on isobaric surfaces. The independent
evaluation results show that the precipitation is well correlated (0.6-0.8) with the reanalysis rain-

fall, the RMSE error is relatively small (4-6 mm/day) but usually the forecast rainfall is lower than

32)

the actual in heavy rainfall days.
Keywords: Heavy rain, potential vorticity, quantitative precipitation forecast, MOS, correction.
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DANH GIA CHAT LUQNG DU BAO MUA HAN NGAN
CUA MO HINH IFS TREN KHU VU'C BAC TRUNG BO

Tran Pirc Ba', V6 Van Hoa%, Poan Quang Tri?

Tém tit: Bai bdo nay duwa ra két qua danh gid di bdo mwa han ngan tir mé hinh IFS cia Trung
tam Dy béo han vira Chdau Au - ECMWF trén khu vue Bdc Trung Bo. Nghién curu sw dung 6 liéu
quan trdc lwong muwa trong 24 gio ciia 20 tram khi twong thuée khu viee Béc Trung Bé trong thoi gian
6 nam tir 2012 - 2017. Két qua déanh gid cho thdy mé hinh IFS dw bdo miea thoi han ngdn cho khu
viee nghién ciru la ¢é ky ndng tot cho cdc ngudng muwa nho va viea. Poi voi cdc ngudng muea to dén
rdt to thi chat heong dir bao cia IFS gidam nhanh va c6 it kj nang dw bdo & cdac han dw bdo 72h. Tuy
nhién, van cé mét vai dot muea Ién dwoc mé hinh IFS nam bdt tot ca vé dién va luong.

Tw khéa: Danh gid dy bao, dy bdo mwa han ngcfn, mo hinh IFS.

Ban Bién tép nhan bai: 12/10/2018  Ngay phan bién xong: 25/12/2018 Ngay dang bai: 25/01/2019

1. Mé diu

Trong nhitng nim gan day, véi su tac dong
cta bién d6i cua khi hau toan cau thién tai &
nudc ta ngay cang gia ting va dién bién phtc tap.
Do dic diém dia ly, dia hinh da dang, phtc tap,
nam & khu vuc giao tranh manh mé cua cac khéi
khi lai ndm & khu vuc 1a mot trong nam b bao
16n trén thé giéi, nén hang nam thién tai dién ra
& trén khip moi mién T6 qubc anh huong
nghiém trong dén cudc séng cia ngudi dan.
Khong nam ngoai xu thé chung cua ca nudc,
nhitng nam gan day trén khu vuc Béc Trung Bo
thién tai xay ra nhiéu va dién bién phuc tap, gy
thiét hai 1on dén kinh té, xd hoi, tai san va tinh
mang cua nhan dan. Mot trong nhitng nguyén
nhan chu quan c6 anh hudng dén nhiing thiét hai
16n do thién tai gay ra do l1a cong tac dy bao mua
chua dam bao yéu ciu phuc vu cho cong tic
phong chéng thién tai. Phai noi rang dy bao mua
co vai tro dac biét quan trong trong cong tac
phong chéng thién tai, du bao mua duoc liét vao
hang cac hién tuong thoi tiét kho du bao nhat.
Vi vay, du bao mua va danh gia du bdo mua Ia
van d& quan trong can thiét phai nghién ciru.
'Pai Khi twong Thiy van khu vue Bac Trung Bé
2Pai Khi twong Thity van khu viee Pong bang
Bdc Bé
3Tap chi Khi twong Thity van
Email: vovanhoa80@yahoo.com

Trong nghiép vu du bao tai Trung tam Dy bao
Khi tuong Thily vin qudc gia hién nay, ngoai sir
dung phuong phap truyén thdng két hop véi cac
cong cu vién tham thi san pham ciia md hinh IFS
da tré thanh mot cong cu thuong duoc su dung
dé tham khao nhét do két qua du bao c6 do tin
cay tot hon cac moé hinh khac. Tuy nhién, dé
nang cao chat lugng du bao thi trong qua trinh
tmg dung mo hinh can phai c¢6 nhirng nghién
cuu, danh gia dugc mic d chinh xac cia mo
hinh so véi cac gia tri quan tric, dé tim ra uu,
nhugc diém cua md hinh tr d6 rit ra kinh
nghiém dé nang cao chét luong du bao [1]. Do
do, viéc danh gia va chi ra chét luong du bao cua
mo hinh IFS trén khu vuc Béic Trung Bo (BTB)
1a hét stre can thiét. Két qua danh gia chit lugng
s& cung cap nhiéu thong tin tham khao hiru ich
cho dy bao vién trong qua trinh du bao mua. Bai
bao ndy sé trinh bay két qua nghién ctru danh gia
chét luwong dy bao mua cia mo hinh IFS cho khu
vuc BTB dua trén s6 liéu quan tric ctia 20 tram
khi tuong thude ba tinh Thanh Hoa, Ngh¢ An va
Ha Tinh trong giai doan 2012 - 2017. Qua trinh
danh gia duoc thyc hién trén khong gian tram
quan trac trong d6 st dung cac chi s6 danh gia
du bao dinh luong mua va du bao pha. Cac ndi
dung tiép theo s& trinh bay chi tiét vé tap sb liéu
duoc str dung, phuwong phap danh gia va két qua
danh gia.

TAP CHi KHI TUQNG THUY VAN
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2. M ta tap s6 liéu va phwong phip danh
gia

2.1. Khdi qudt vé hé thong IFS

Hé théng du bao tich hop (Integrated Fore-
casting System - IFS) 14 hé thong du bao thoi tiét
s6 toan cau dugc phat trién va duy tri boi Trung
tam du bao thoi tiét han vira Chau au (ECMWEF).
Hé thong IFS 1a tap hop mot s6 phan mém ung
dung duoc tao san thong qua mot hé thong phan
mém may tinh tich hop. Hién nay, nhiéu trung
tam du bao khi tuong trén thé gii dang thiét 1ap
su dung cac md hinh dy bao toan cau hodc khu
vuc cho nhiéu muc dich khac nhau, trong tng
véi mdi quy mo cuia hién twong quan tim, sé co
cac 16p mo6 hinh NWP riéng, vi du nhu & quy mo
toan cau s& c6 md hinh toan cau, & khu mé khu
vuc ¢ mo hinh 1anh thé han ché, & quy mo vira
c6 mo hinh bao. Tuy nhién, ECMWF chi su
dung duy nhat mot hé thong mé hinh IFS dé mo
ta toan bd cic quy md chuyén dong cua khi
quyén. Hé théng du bao tich hop IFS gdm 2
thanh phan chinh la: 1) M6 hinh hoan luu chung
khi quyén c6 16ng ghép véi mé hinh séng bién,
mo hinh hoan luu chung dai duong va mo hinh
bé mat dat; 2) Hé thong dong héa sb licu
4DVAR [2].

S6 lidu tir hé thong IFS duoc ECMWF cung
cap dudi dang san pham (tép tin anh trén trang
Web) va dang sé dudi dang ma GRIB2. Céc san
pham dang anh duoc cung cap qua dia chi
http://www.ecmwf.int va bit budc phai co tai
khoan truy cap [2]. Pay 1a nhiing san pham da
duoc tao san cho cac khu vuc khac nhau va
ngudi truy cap chi c6 thé xem, khong thé sura
theo y mudn. Cac 16p san pham dugc cung cp
trén trang di¢n tir ndi trén bao phu tir dy bao han
vira cho dén han mua. D4i v6i du bao han vira
dang tat dinh c¢6 d6 phan giai 0,25 d6, ECMWF
cung cip s6 lidu cho Trung tim Du bao KTTV
quéc gia dudi dang céac tép tin ma GRIB2 thong
qua mang Internet. Tir cudi nam 2014, d6 phan
gidi ctia s6 liéu mé hinh IFS cung cap cho Trung
tam Du bao KTTV qudc gia da ting 1én 9km
(trong giai doan 2011-2014 1a 14km).

2.2. Déi twong va phwong phdp dinh gid

DPé c6 thé danh gia dugc chit luong du bao

TAP CHI KHI TUQNG THUY VAN

mua han ngin ctia moé hinh IFS, trong nghién
ctru nay chung t61 st dung lugng mua tich liy
24h (mbc thoi gian ldy lugng mua 24 gid 14 tir 7
gior sang (00 gio GMT) dén 7 gio sang ngay hom
sau). S6 liéu mo hinh IFS dugc khai thac két qua
du bdo phién du bao 7 gio sang (00 gio GMT).
Mat khac, lugng mua tich lity 24h dugc stir dung
dé danh gia, nén trong cac phan danh gia dudi
day cac két qua tinh toan cac chi sé danh gia cho
cac han du bio 24h, 48h va 72h can dugc hiéu
twong ung la danh gia dy bao luong mura tich liy
24h tir 00-24h (du béo lugng mua ngay thir dau
tién), 24h-48h (du bao lugng mua ngay tha hai)
va 48-72h (du bao lugng mua ngay thir ba). Khai
niém lugng mua tich 1y téng cong theo han du
bao khong duogc st dung trong nghién clru nay.

Dé chi ra duogc chat luong du bao mua mo
hinh IFS theo ca dinh lugng va pha mua, nghién
ctru str dung hai nhom chi s6 danh gom cac danh
gia du bao dinh lugng (nhu ME, MAE, RMSE,
BIAS, hé sb tuong quan - HSTQ va SS) va céac
chi s6 danh gia du bao pha (POD, FAR, BIAS).
Trong nghién ciru nay dé 1am rd chat luong dy
bao mua ctia md hinh IFS trén ca khu vuc gom
20 tram nén cac chi sé danh gia s€ dugc tinh cho
ting tram sau d6 tinh trung binh cho cé tinh dé
so sanh két qua du bao cua cac tinh khac nhau.

2.3 Mo ta tap 6 liéu nghién ciru

bé phuc vu bai toan danh gia dy bao mua cua
mé hinh IFS cho khu vuc BTB tap sb liéu st
dung dé danh gia gém co s6 liéu dy bao tir mod
hinh IFS va s6 liéu quan tric luong mua trong
24 ¢i6 cua 20 tram khi twong thudc khu vuc BTB
trong thoi gian 6 nam tur ndm 2012 - 2017 (Hinh
1). Tap s6 liéu lwong mua dugce khai thac tur tap
s6 liéu luong mua dd qua kiém soat va danh gia
chét luong dé loai bo cac sai sb.

S6 liéu lugng mua cac tram dugc thu thap va
tap hop riéng timg tram, sau do sb liéu luong
mua duogc phan cip ra cic pha khac nhau: khong
mua, mua nho, mua vira, mua to va mua rat to dé
danh gié riéng cho tung cap luong mua. Luong
mua dugc phian cidp theo Quyét dinh sb
46/2014/QD - TTG cua Thu Tudng Chinh phu
va quy dinh cua T6 chirc Khi tuong thé gidi
(WMO).
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BAN PO MANG LUGI TRAM KHI TUQNG
TREN KHU VUC BAC TRUNG BO
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Hinh 1. Ban do cdc tram khi twong khu vue Bdc Ti rung Bo

S6 liéu mod hinh IFS duge khai thac trén 6
ludi, dé han ché anh huong cua dia hinh toi sai
sd noi suy lya chon phuong phap ndi suy diém
gan nhit 12 kha thi nhat do lugng mua mang tinh
dia phuong cao, c6 thé xay ra gian doan theo ca
khong gian va thoi gian. Theo phuong phap nay,
tir vi tri cta diém can noi suy, thuat toan s¢€ tinh
toan khoang cach cuia diém nut ludi gan nhat va
sir dung gia tri tai nat ludi nay dé gan cho diém
nodi suy trong d6 dam bao nguyén tic khong st
dung diém nut ludi nam trén bién.

3. Phan tich két qua va danh gia

3.1. Két qua dinh gid dw bdo dinh lwong
mua

Hinh 2 dua ra két qua tinh toan cac chi sb
ME, MAE, RMSE, BIAS, HSTQ va SS theo cac
ngudng mua khac nhau va han du bao khac nhau
dbi voi lwong mua tich iy 24h tir mé hinh IFS
cua ECMWF trong giai doan 2012 — 2017. Tu
hinh 2a c6 thé thy khi tinh toan sai s trung binh
ME cho trudng hop khong mua va cac cip mua
gém: mua nho, mua vira, mua to, mua rat to ta
thay 16 su khéac biét: ¢ truong hop khong mua va

mua nho mé hinh ¢ xu thé thién cao rat 16n; &
cac cép mua, ME chénh I¢ch khong nhiéu & cac
thoi doan du bao 24 gio, 48 gio, 72 gio; & cac
cép mua xu thé thién thip ctia mo hinh ting dan
tir cAp mua vira dén cAp mua rét to, ting tir trung
binh 13 mm & cdp mua vira 1én dén trung binh
101 mm & cép mua to & ca 3 thoi doan du bao.
Su chénh 1éch cua ME giita cac tram khac nhau
trong cac cap mua va ca trong thoi doan du bao
déu khong nhiéu, & cAp mua vira chénh léch ME
chi & mtc nho hon 16 mm, & cip mua to chénh
léch & muc 35 mm va cip mua rét to chénh léch
o0 muc 30-67 mm. Nhu vay, mac du sai sb trung
binh ctia ca chudi s6 lidu ¢ ¢4 3 thoi doan du bao
déu ¢ mirc nho tuy nhién, sai s6 1a kha 16n & cac
cép mua khac nhau, dac biét la cép mua to va
mua rat to, sai sO trung binh cp mua to dao dong
& mirc 18-41 mm, cAp mua rét to 1a 92-108 mm
& ca 3 thoi doan du bao.

Xem xét chi s6 ME cua chudi lugng mua 6
nam thay rang, tinh trung binh cho ca khu vuc
tinh Thanh Hoéa, Nghé An va Ha Tinh, trung
binh trong tinh Thanh Hoa va Nghé¢ An ME > 0
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0 thoi doan du bao 24 gio va ME < 0 ¢ thoi doan
du bao 48 gio va 72 gio, trong khi d6 ¢ khu vuc
Ha Tinh ME < 0 ¢ ca 3 thoi doan du bao. Banh
gi4 riéng theo timg tram va timg khu vuc thay
rang, & thoi doan du bao 24 gid, & khu vuc
Thanh Hoa va Nghé An héu hét déu co ME > 0
ngoai trur tram Nhu Xuan va tram Con Cuodng la
ME < 0. B6i v6i khu vuc Ha Tinh, ME < 0 & tat
ca cac tram va ¢ ca 3 thoi doan du bao, ngoai trur
tram Huong Son va tram Ha Tinh ME > 0 ¢ thoi
doan dy bao 24 gio. i véi cép mua nho, ME >
0 & tAt ca cac tram va & ca 3 thoi doan du bao
v6i muc sai s6 trung binh khong chénh léch

ME khu vue BTB cac nguéng mua

0 — —— L—
e
20

(@

W24h W48h W 72h

Chudi Khéng Mua nhéMua vira Mua to Mua rit

mua to

RMSE khu vire Bic Trung Bo
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Khéng Mua nhé Mua vira Mua to  Mua rdt
mua to

Chudi

HSTQ khu vue BTB cdc nguong mua

W24h W48h W 72h

(©

Muato Mua rt to

Chudi Muwanhé Mua vira

nhiéu giita cac tram & ca 3 thoi doan dy bao. Dbi
v6i cap mua vira ME < 0 & tat ca cac tram va o
ca 3 thoi doan du bao va xu thé thién thap ting
dan tir thoi doan du bao 24 gio dén 72 gio, riéng
tram Ky Anh két qua dy bao ctia md hinh IFS ¢6
xu thé thién thap rat 16n, ME & tram nay c6 gid
tri twong ung v4i thoi doan 24, 48, 72 gio lan
luot 1a: -25.3,-39.47 va -46.15 trong khi do trung
binh ctia ca khu vuc thoi doan 24, 48, 72 gio 1an
luot 1a: -10.94, -13.71 va -15.79. Dbi véi cap
mua to ME < 0 & tit ca cac tram, & ca 3 thoi doan
du bao véi chi s6 ME khong chénh 1éch nhiéu
(Hinh 2a).

MAE khu vire BTB cac nguwdng mwa
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Hinh 2. Biéu do déanh gid dw bdo dinh heong muwa theo cdc chi tiéu danh gia¢ ME, MAE, RMSE,
BIAS, HSTQ va SS
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Khi xem xét danh gia sai s6 tuyét ddi trung
binh MAE ta thay, MAE kha nho khi tinh cho ca
chudi s6 liéu, trung binh khu vuc & ca 3 han dy
bao 24, 48, 72 gid & muc 5.5mm. O cac cip mua
MAE khong sai khac nhiéu & cac han dy bao,
d6i voi cAp mua vira MAE dao dong & mirc 18
- 22mm, ddi v6i cdp mua to MAE dao dong tir
46 - 50mm va cip mua rat to MAE dao dong tir
96 - 112mm ¢ ca 3 han du bao 24 gio, 48 gio va
72 gio (Hinh 2b).

Hinh 2c cho thiy sai s6 quan phuong cia
chudi 1a khong 16n nhung bién do nay ting dan
theo cip lugng mua, & cAp mua rit to bién do
sai 6 > 100mm va tang dan theo han du bao.
Ciing tuong tw nhw MAE, RMSE cua ca chudi,
cAp muwa nho va khong mua sai s6 va bién do
déu tvong duong nhau & ca 3 han du bao. Xem
xét riéng cho ting khu vuc thi khu vge Ha Tinh
¢6 sai s& quan phuong 16n hon khu vic Nghé
An va Thanh héa & hau hét cac cép luong mua.

Hinh 2d cho ta thdy sai s6 hé thdng ctia mo
hinh cho chudi du bao gan bang 1 1a kha tét, tuy
nhién, véi cép mua nho md hinh co sai sd hé
thong 14 thién cao (BIAS > 1) nhung ¢ cac cip
mua vira, mua to va mua rat to mo hinh IFS ¢
xu thé thién thip (BIAS < 1). Mirc d6 sai s6 hé
théng c6 xu thé ting dan theo luong mua va
theo han du bao, cép mua rat to va han dy bdo
72 gio sai s6 hé thong 1a 16n nhat.

Danh gia hé s6 twong quan r ta thiy, r chung
ctia ca chudi & murc trung binh, cao nhit nhat ¢
han du bao 24 gi¢ trung binh ca khu vuc 1a 0.56
va giam nhé hon mot it & han dy bao 48 gio 1a
0.51 va han 72 gio 1a 0.47 (Hinh 2¢). Tuy nhién
khi phan cép theo cdp mua thi ¢ cic cap mua
vira, mua to va mua rat to r ¢6 xu thé giam dan

BAI BAO KHOA HQC

va déu & mirc khong twong quan hodc twong
quan yéu. Khi xem xét danh gia k¥ nang du bao
ctia m6 hinh cho ta thiy rd rang mé hinh c6 k¥
nang dy béo, Kkét qua dyu bao cua md hinh tdt hon
du bao quan tinh khi hau (SS>0) & hau hét cac
cAp mua va & ca cac han du bao, tuy nhién, chi
s6 SS ¢ hau hét cac cAp mua déu kha nho diéu
d6 cho thdy muc do cai thién 1a khong nhiéu
(Hinh 2f).

Khi danh gia chi s k¥ niang du bao SS cho
ting tram va timg khu vuc cho thay, chi s SS
& tt ca cac tram déu giam dan theo murc do ting
1én cua thoi doan du bdo, tuy nhién co6 su khac
nhau gitta khu vuc Ha Tinh véi Khu vuc Nghé
An va Thanh Hoa. O khu vuc Ha Tinh SS chénh
léch khong nhiéu & cac thoi doan du béo, tuy
nhién, voi Khu vue Nghé An va Thanh Hoa SS
c¢6 xu thé giam nhiéu & thoi doan dy bao 48 gio
va 72 gio.

3.2. Két qud dinh gid mwa pha mwa

Biéu dd hé s du bao dung cho ta biét kha
nang dy béo dung ctia md hinh ddi véi cac cap
mua trén khu vuc BTB ¢ ca 3 han dy bao (Hinh
3). Nhin biéu d0 ta thay kha nang du bao dugc
c6 mua hay khong c6 mua véi bat ky lugng nao
cho chudi sd liéu cua cac tram tir 2012 - 2017
ctia mo hinh IFS 1a kha hoan hao (POD géin
bang 1) ¢ ca 3 han du bao. Tuy nhién, dbi véi
céc cap mua chi sé POD kha nho, muc cao nhat
1a cAp mua nho. Cac cAp mua tir mua vira dén
mua rat to nhin chung chi s6 POD c6 xu thé
giam dan theo han du bao va theo luong mua,
gia tri POD chi ¢ mirc 0.18 - 0.26 cho ta thay
chat luong dy bao ciia mé hinh IFS cho cac cip
mua vira, mua to va mua rét to 13 rat thép.

TAP CHi KHI TUQNG THUY VAN

S6 thang 01 - 2019

37



BAI BAO KHOA HQC

POD khu vue Bic Trung B§
1,2
u ] ]
10 24h m48h = 72h
g 08
= (@
g 06
A
04
w 80 RN
0,0 I
Chudi Khéng Muanhé Mua vira Muato Mua rit
mua to
ETS khu vue Bic Trung Bd
0,3
W 24h W48h W 72h
0,2
g (c)
R 0,2
z
0,1
0,1
0,0

Mura rét to

Chudi
Hinh 3. Biéu dé danh gia mwa, pha mwa theo cac chi s6 POD, FAR, ETS

Mua vira Mua to

Biéu d6 chi s6 du bao khdng cho thay, chi s6
FAR cua ca chudi & muc 0.48 - 0.51, ting dan
theo han du bao va ting dan & cap mua nho dén
mua vira nhung giam thap hon & cap mua to.
Diéu nay cho thiy & cAp mua nhé va mua vira ti
1¢ du bao khong 13 kha cao, ti 1& du bao khdng
cép mua nho 14 0.57 - 0.60, & cAp mua vira ti 18
du bao khdng 1én dén 0.73 - 0.81, nhu vy & cip
vira ti 1& du bao khong nhiéu hon dy bao dung
kha nhiéu. Xét riéng chi s6 FAR cho cac khu vuc
cho thay, nhin chung chi s6 FAR ¢ khu vyc Ha
Tinh thap hon so v&i khu vire Nghé An va Thanh
Héa khi dénh gia cho ca chudi va ca danh gia
riéng cho cac cap mua. Qua danh gia, cho thiy &
khu vuc tinh Ha Tinh chi s6 POD cao hon khu
vuc Nghé An va Thanh Hoéa, bén canh do chi sb
FAR lai thip hon diéu nay cho thay, mic du van
con sai sb 16n tuy nhién két qua du bao ciia mo
hinh IFS ¢ khu vuc Ha Tinh cho chat luong du
bao cao hon ¢ khu vuc Nghé¢ An va Thanh Hoa.

Hinh 3 cho thay, d6i v6i ca chudi s6 liéu mua
chua phan theo cip mua va sd liéu cap mua nho
BIAS c¢6 xu thé tang dan theo thoi doan du bao,
gia tri BIAS tir 2.05 - 2.5 cho thdy mé hinh IFS
du bao khéng . D6i voi cdp mua vira dén mua to
va mua rat to gia trj BIAS giam dan, & ca 3 cip

TAP CHI KHI TUQNG THUY VAN
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mua va ca 3 thoi doan du bao 24, 48, 72 gio
BIAS déu < 1, diéu nay cho thiy ¢ cac cip mua
vira, mua to va mua rat to mo hinh du bdo sot.

3.3. Ddnh gid cho mét so trwong hop

Dé xem xét k¥ nang du bao cac dot mua 1on
dién rdng va dién hep cua mo hinh IFS cho khu
vuc BTB tién hanh lya chon 3 dot mua. Dot thir
nhét 12 dot mua 1én dién rong xay ra trén toan
khu vyc xay ra vao ngay 9-13/10/2017, dot mua
nay do chiu anh hudéng cia KKLTC két hop ria
phia bac ITCZ ¢6 truc khoang 16 - 19 vi d béc,
gay mua dién rong trén toan khu vyc BTB,
lwong mua cac khu vuc phd bién 200 - 600mm.
Dot thr 2 1a dot mua 16n dién hep xay ra ngay
23/7 do anh huong RAT c6 truc qua phia bic cua
BTB giy mua 16n khu vire Thanh Hoa va mot s6
khu vuc phia bic Nghé An véi luong mua tir 70
- 200mm (Céac khu vuc khac thudc Ngh¢ An, Ha
Tinh c6 mua nhung chi dat mirc mua nho va
mua vua). Dot tht 3 1a dot mua 16n dién hep xay
ra ngay 23-26/11/2016 do chiu anh huong cua
KKL, gay mua 16n cho khu vyc Ha Tinh véi
lugng tr 60 - 100mm, riéng khu vuc Ky Anh
180mm (Cac khu vuc khéac thudc Nghé An,
Thanh Hoéa c6 mua nhung chi dat mirc mua nho
va mua vua ).
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Bdng 1. Bang chi sé danh gia lwong mua dot miea I16n dién réng
Chi s6
Tinh
ME BIAS  MAE RMSE SS R
Trung binh TH -37.92 0.51 44.40 66.99 0.39 0.91
Trung binh NA -16.51 0.78 30.25 37.78 0.53 0.92
Trung binh HT -28.49 0.57 40.96 61.48 0.43 0.96
Trung binh Khu vuc -26.40 0.64 37.34 52.74 0.46 0.92

Vi dot mua 16n dién rong xay ra vao ngay 9
- 13/10/2017, két qua ctiia mé hinh du bao IFS
cho két qua kha tdt, mic du mé hinh du bao
luong mua c6 xu thé thién thdp nhung sai sd
tuyét d6i trung binh va bién d6 sai s6 khong qua
16m, twong quan gitra tap s6 liéu dyu bao va thuc
do dat cao, trung binh dat mtrc 0.92 la muc twong
quan rét t6t (Bang 1). Bén canh d0, chi sb k¥
nang du bao ss dat kha cao, mirc trung binh dat
0.46 va sai sd hé théng - cho ta biét do 16n cua du

bao trung binh so voi d6 16n ciia quan tric trung
binh 0.64, 1a mot két qua tot.

Bang 1 con cho ta nhan thdy rang voi dot mua
16n dién rong xay ra vao ngay 9 - 13/10/2017 ky
nang du bao lugng mua cia mo hinh IFS tot nhat
0 khu vuc Nghé An. So véi khu vuc Thanh Hoa
va Ha Tinh sai s6 du bao luong mua, sai sb tuyét
dbi trung binh va bién do sai s6 & khu vuc Nghé
An déu nhé hon, ddng thoi chi sé k§ nang du bao
SS va chi s6 BIAS déu cao hon.

Bdng 2. Bang cdc chi sé danh gid lwong mua dot mua lom dién hep

Chi s6
Tinh
ME BIAS MAE RMSE SS R
Trung binh TH -12.21 0.54 10.25 14.04 0.34 0.67
Trung binh NA -16.51 0.78 30.25 37.78 0.53 0.92
Trung binh HT -15.16 0.67 17.15 27.10 0.54 0.84
Trung binh Khu vuc -11.24 0.85 20.63 27.33 0.47 0.81
Qua bang 2 cho thiy, nhin chung, mé hinh  mua rat to.

IFS du bao cho cac dot mua 16n dién hep ndi trén
c6 két qua kha tt. Twong tu nhu két qua du bao
cho dot mua 16n dién rong, du bao cia mo hinh
¢6 xu thé thién thip, sai sé tuyét ddi va bién do
sai s& déu khong 16n, twong quan cao va k¥ ning
du bao ¢ mirc kha tot. Khi xem xét riéng cac khu
vuc thi khu vuc Ngh¢é An mo6 hinh IFS du bao c6
chét luong du bao tdt hon khu vuc Ha Tinh va
Thanh Héa, diéu nay co thé Iy giai 1a trong ca 2
dot mua 16n dién hep khu vuec Nghé An phﬁn 16n
déu c6 mua nhoé va mua vira, didu nay phu hop
v6i két qua danh gia chung, mua nho, mua vira
mo hinh IFS déu cho két qua tot hon mua to va

Danh gia trén cho ta thiy ring, trong dot mua
16n dién rong nodi trén mo hinh IFS cho két qua
du bao lugng mua c6 do tin cay cao hon va déng
nhét gitra cac khu vuc hon so véi cac dot mua
16n dién hep. Tuy nhién, nhitng danh gia voi
khoang thoi gian ngan thuong cho két qua thiéu
do tin cdy trong danh gia do kho co thé xac dinh
két qua du bao tot hon do thoi gian dé danh gia
ngan hay do hinh thé thoi tiét gdy mua.

Dé danh gia két qua dy bao ciia mé hinh IFS
dbi véi cac hinh thé thoi tiét gdy mua 16n don 1é
va cac hinh thé gy mua 16n t6 hop, tac gia tién
hanh Iya chon trong 50 dot mua 16n dién rong
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xay ra trén khu vuc BTB tir nam 2012 - 2017,
lwa chon danh gia riéng cho cac hinh thé gay
mua 16n t6 hop va cac hinh thé gay mua 16n don
1¢. Tiéu chi lya chon mua 16n dién rong trong
trong truong hop danh gia nay la xét mua 16n
dién rong cua ting tinh (Chi can du diéu kién la

mua 16n dién rong trong 1 tinh). Trong 50 dot
mua 1én chon ra duoc 14 dot hinh thé thoi tiét
don 16 va 36 dot hinh thé gay mua 16n t6 hop tién

hanh danh gia riéng.

Két qua danh gia duoc thé hién trong cac

bang 3 dén bang 8.

Bdng 3. Chi sé danh gid cho hinh thé don 1é

Chi sb
Tinh
ME BIAS MAE SS R
Trung binh TH 0.75 0.75 19.58 0.26 0.56
Trung binh NA -0.77 076 17.58 031 0.42
Trung binh HT 0.08 085 1745 022 0.64
Trung binh Khu vuc 0.02 0.78 1821 0.26 048

Bdng 4. Chi s6 danh gid cdp mwa vira cho hinh thé don lé

Chi s0 mua vura

Tinh
BIAS/FB POD FAR
Trung binh TH 1.39 0.57 0.60
Trung binh NA 1.70 024 0.77
Trung binh HT 1.38 030 0.77
Trung binh Khu vuc 1.49 0.37 0.71

Bang 5. Chi sé danh gia cap mwa to cho hinh thé don lé

Tong hop cac chi s6 mua to

Tinh
BIAS/FB  POD FAR
Trung binh TH 1.50 0.20 1.00
Trung binh NA 0.67 0.27 0.60
Trung binh HT 0.97 0.10 0.83
Trung binh Khu vuc 1.04 0.12 0.81

TAP CHi KHI TUQNG THUY VAN
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Bang 6. Céc chi s6 ddnh gid cho hinh thé t6 hop

Chi s6
Tinh
ME BIAS MAE SS R
Trung binh TH -0.36 0.67 572 0.17 0.37
Trung binh NA 0.44 0.60 473 0.15 0.41
Trung binh HT -0.27 0.66 6.07 025 046
Trung binh Khu vyc -0.06 6.43 550 0.19 041

Bdng 7. Cdc chi sé danh gid cap mwa vica cho hinh thé té hop

Chi s0 mua vura

Tinh
BIAS/FB POD FAR
Trung binh TH 1.38 0.30 0.78
Trung binh NA 1.38 0.29 0.77
Trung binh HT 1.37 036 0.74
Trung binh Khu
1.38 032 0.76

vuc

Bdng 8. Céc chi s6 ddnh gid cap miea to cho hinh thé té hop

Chi s0 cua mua to

Tinh
BIAS/FB POD FAR
Trung binh TH 0.68 0.06 0.92
Trung binh NA 0.60 0.13 0.81
Trung binh HT 0.83 0.10 0.88
Trung binh Khu vuc 0.70 0.10 0.87

Tir cac bang 4 dén 8 cho ta thay, két qua du
bao cuia mo hinh IFS cho cac dot mua do anh
hudng boi hinh thé thoi tiét don 1é co chat luong
cao hon céac dot mua do chiu anh hudng cua hinh
thé thoi tiét t6 hop. D6i vai két qua du bao lugng
mua cac dot mua do anh hudng boi hinh thé thoi
tiét don 1é cho két qua twong quan va k¥ ning dy
bao déu tdt hon cac dot mua do chiu anh huong
ctia hinh thé thoi tiét to hop. Ddi véi cac chi sd
danh gia theo cép, cac dot mua do anh hudng boi
hinh thé thoi tiét don 1¢ déu cho két qua tét hon
cac dot mua do chiu anh hudng ctia hinh thé thoi

tiét to hop ca o cap mua vira va mua to. Dé danh
gia kha ndng du bdo cua mo hinh IFS cua céc
thang miia mua nhiéu va cac thing mua it mua
cho cac khu vuc dé xem xét su khac biét vé kha
nang du bao ¢ ca 3 khu vuc, mot sb tram dién
hinh dugc lya chon va cac thang mua it mua
duoc chon la thang 1, 2, 3, cac thang mua mua
duge chon 1a cac thang 8, 9, 10. Két qua danh
gia duogc thé hién trong bang 9.

Qua két qua danh gia & bang 9 cho thay, k¥
ning du bao ctia mo hinh IFS tét hon trong céc
thang mua it mua va kém hon trong céac thang
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mua nhiéu mua. Bang 9 cho thay cic thang 1-3,
md hinh dy bao c6 xu thé thién cao véi sai sb
trung binh nho, sai sé quan phuong RMSE nho
hon cac thang 8- 10, chi sé BIAS, r va SS cua
céc thang 1-3 déu cao hon cac thang 8-10. Pang

cha ¥ 1a chi s6 SS cac thang 1-3 cao hon nhiéu so
v6i chi s6 SS cac thang 8 - 10 cho thdy murc d6
cai thién dang ké ctia mé hinh so véi du bao quan
tinh khi hdu trong cac thang 1-3.

Bdng 9. Cac két qua danh gid theo lwong cdc thang mia nhiéu va it mua

Tong hop cac chi tiu sai s6 thang 1,2,3

Tinh
ME BIAS RMSE SS R
Trung binh Thanh Héa 1,60 1,57 4,47 0,48 0,63
Trung binh Ngh¢é An 1,90 2,19 5,25 0,46 0,58
Trung binh Ha Tinh 2,57 1,76 6,39 0,48 0,72
Trung binh Khu vuc 2,03 1,84 5,37 0,47 0,64
Tinh Téng hop cac chi tiéu sai s6 thang 8,9,10
Trung binh Thanh Héa 1,07 1,04 41,98 0,06 0,45
Trung binh Ngh¢ An 0,58 1,00 39,93 0,18 0,56
Trung binh Ha Tinh -9,37 0,94 52,41 0,22 0,63
Trung binh Khu vuc -2,58 0,99 44,77 0,15 0,55

4. Két luan va kién nghi

Bai bao nay da trinh bay két qua danh gia du
bao mua han ngén cho khu vuc Béc Trung Bo
ctia md hinh IFS dya trén chudi s6 liéu giai doan
2012-2017 va sb liéu quan tric tai 20 tram quan
trac khi trong bé mit. Qua danh gia nhéan thiy
rang kha ning du bao mua thdi han ngin cho
khu vuc BTB cua IFS 1a ¢6 k¥ ning va sai sb
tong thé khong 16n. Panh gia cho ca chudi sb
liéu du bao 6 ndm tir 2012 - 2017 cho ching ta
két qua twong quan & mirc trung binh (Trung
binh murc cao), véi mot yéu td du bao phtc tap
nhu dy bao lugng mua két qua dy bao cho chudi
thot gian c6 tuong quan trung binh, trong d6 han
du bao 24 gid con cho két qua twong quan gan
dat ngudng tuong quan cao la mot két qua kha
quan. Sai s6 du bao cua IFS cho cdp mua nhé c6
sai s6 trung binh va bién d¢ sai $6 & muc nho,
tuong quan gitta tap sé liéu du bao va tap sb liéu
thuc do cua cép mua nho dat muc trung binh.

Chat luong du bao cua IFS cho chudi s6 lidu
mua khu vuc BTB kha dong nhat giira cac ving.
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Mac du c6 sy chénh I¢ch gitra chét luong du bao
cia IFS cho khu vuc mién nui (c6 d0 cao dia
hinh cao) va khu vuc ven bién va chat luong dy
bao cho khu vuc Ha Tinh cao hon khu vuc Ngh¢
An va Thanh Hoa nhung muc chénh 1¢ch khong
16n. Tuy nhién, két qua danh gia ciing cho thiy,
luong mua cang 16n thi du bao IFS c6 sai s6
trung binh va bién do sai s6 cang 16n ca ¢ 3 han
du bao. Tuong quan giira tap s6 liéu du béo va
tap s6 lidu thuc do & ca 3 han dy bao 24 gid, 48
gid, 72 gid cho ca 3 cAp mua vira, mua to, mua
rat to déu chi & mirc trong quan yéu. Sai sb du
bao va k¥ ning du bao cua IFS khong dong nhét
giita muia it mua va mua nhidu mua, mua nhiéu
mua sai s6 trung binh cao hon va k¥ ning du béo
cua IFS kém hon so véi mua it mua. Kha nang
du bdo mua vira, mua to va mua rit to cta IFS
con kém, sai s6 trung binh 16n, k¥ ning du béao
kém va t& cac cap mua nay IFS du béo sot rat
nhiéu.

béi véi két qua dy bao luong mua cac dot
mua do anh hudng boi hinh thé thoi tiét don 1é
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cho két qua tuong quan va k¥ ning du bao déu
tdt hon cac dot mua do chiu anh hudng cta hinh
thé thoi tiét to hop. Qua nghién ciru danh gia kha
nang du bao mua han ngén cua IFS cho khu vuc
BTB thiy rd nhimng vu diém va nhuoc diém cia
mo hinh trong du bdo tac gia c6 mot sd kién
nghi:

V&i mot bién lugng mua rat kho du bao
nhung két qua du bao ctia mé hinh IFS du bao
mua han ngén cho khu vuc Bic Trung Bo la
Chép nhan dugc, tuy nhién, kha nang du bao cac
hién tugng mua to va mua rét to con chua dat
yéu cu nén can dic biét than trong trong vi¢c

BAI BAO KHOA HQC

ung dung IFS trong du bao.

Cén tang cudng hon nita mang luéi do mua
ty dong, cung cap luong mua thoi gian thuc, xay
dung hé théng danh gia, hé théng may tinh va
day manh cong tac nghién ctru lam chu cong
nghé dé c6 thé hiéu chinh mé hinh va giam quy
mo 0 ludi tang dan chat luong du bao cua IFS.

bé nang cao chat luong du béo, dac biét 1a du
bao mua 16n phuc vu phong chdng thién tai bén
canh viéc tham khao cac mé hinh sb tri can st
dung nhiéu phuong phéap du bao khac nhau dong
thoi tang cuong cong tac nghién ctru danh gia
cac mo hinh s6 tri dé nang cao tinh ing dung.

Loi cam on: Bai bdo la mét phan két qua ciia lugn vin thac sy ciia hoc vién Tran Pirc Ba. Nghién

ciru ndy la mét phan két qua cia dé tai nghién ciru khoa hoc va phat trién céng nghé cap Bé:
“Nghién cieu 1ing dung sé liéu du bao ciia Trung tdm Dy bdo thoi tiét han vica Chau Au dé xdy dung
cdc phirong én die bdo li 5 ngay cho cdc séng chinh ¢ Trung Trung Bé”, md s6: TNMT.2018.05.35.

Tai liéu tham khao
1. Bé tai NCKH cép Bo “Nghién ciru vmg dung so liéu di bdo ciia Trung tdm Dy bdo thoi tiét
han vira Chéu Au d@é nang cao chat luwong du bao han thang va han mua cho khu vuc Viét Nam”.
2. B0 tai liéu k¥ thuat vé hé théng IFS cia ECMWF: (http://www.ecmwf.int/en/forecasts/docu-
mentation-and-support/changes-ecmwf-model/ifs-documentation).

A VERIFICATION OF SHORT-TERM RAINFALL FORECAST BY
USING IFS MODEL OF ECMWF ON THE NORTHERN
CENTRAL REGION
Tran Duc Ba!, Vo Van Hoa?, Doan Quang Tri?
"Northern central region hydro-meteorological center
“Northern red-river delta region hydro-meteorological center
3Vietnam Journal of Hydrometeorology

Abstract: This paper presents the results of the short-term rainfall forecasts by using the IFS
model of the European Center for Medium-Range Forecasting - ECMWF in the North Central Re-
gion. This study based on the 24-hour rainfall data of 20 synoptic stations from 2012 to 2017. The
results of the assessment show that the short-term IFS model for the BTB area is well-developed for
small and medium rainfall. For very large rainfalls, the quality of IF'S forecasts rapidly decreased
according to increasing of lead time and there is less predictive skill at the 72hrs lead time. How-
ever, there are some heavy rains proving that IFS models capture well in terms of the quantity and
rainfall area.

Keywords: Rainfall verification, Short-term rainfall prediction, IF'S model.
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PANH GIA MUC PO RUI RO VUNG BIEN VEN BO KHU
VU'C MY GIANG - HON PO - BAI CO THUQC XA NINH
PHUOC, NINH HOA, KHANH HOA

Nguyén Tram Anh!, Nguyén Ky Phiing?

Tém tit: Pdnh gid rii ro méi truong la viéc lwong héa kha nang gdy hai dén méi trwong cia
cdc nhdn t6 nhan sinh, tir @6 c6 thé giam thiéu, ngan ngua rui ro moi truong co thé xay ra tai khu
viee nghién civu dé t6i wu vé chi phi xir Iy hodc boi thwong thiét hai gy ra. Panh gid rii ro méi
truong nuoc bién ven bo khu viee khu vie My Giang - Hon Do - Bai Co nham xdc dinh dwoc céc tac
nhén tiém tang théng qua cdc gid tri chat rong nwée bién da dwoc ldy mau va phan tich - ma hau
hét cac thong sé chat lwong nuée bién nay déu nam trong gioi han cho phép cua QCVN
10:2008/BTNMT(*) nhu: chat dinh dwéng (NHs.4+~-N, NOs-N, PO4+-P) va chdt ran lo limg (TSS). Cdc
két qud tinh todn hé sé rii ro ciia chat dinh dwéng (NH +-N); (NOs-N) va (PO4-P) tai thoi diém ldy
mau, tmh todn sau 1 dén 15 ngay lan lwot dao dong tir (0,45-0,33); (0,80-0,70) va (0,27-0, 14) cua
chat rdn lo lung (TSS) Za (0,14-0,12) cho thay tai thoi diém khdo sdt khu viee nghién ciru van nam

trong giGi han an toan vé mdt moi trirong.

T khéa: Chdt lwong nwée bién ven bo, danh gid rii ro, My Giang - Hon D6 - Bai Co.

Ban Bién tdp nhan bai: 18/10/2018 Ngay phan bién xong: 05/12/2018 Ngay dang bai: 25/01/2019

1. Mé dau

Khu vue My Giang - Hon Do - Bai Co thudc
xa Ninh Phuéc, huyén Ninh Hoa, tinh Khanh
Hoa 14 noi ¢6 nhiéu dy an d3 dang hoat dong nhu
nha may xi mang Hon Khoi; nha may sua chita
tau bién Hyndai Vinashin; du 4n khai thac, ché
bién d4 va dat san lap lam vat liéu xay dung cta
cong ty C6 phan du lich dich vu Van Phong; khu
du lich Dbc Léch, khu vuc nudi trong thity san
Hon Do...va trong thoi gian tdi, t6 hop cac nha
may nhiét dién Van Phong s€ duogc xay dung va
di vao hoat dong tai khu vuc nay.

Tac dong clia cac nha may nay dén ving bién
ven bo 14 didu chic chin (6 nhidm nhiét, 6 nhiém
dau, tac dong dén moi truong bién va cac hé sinh
thai ven bo...). Dudi tac dong cua dong chay,
song, thiy triéu s& mang chat 6 nhiém tir noi nay
dén noi khac, ciing nhu 1am ting kha nang rii ro
moi truong khu vuc ven bo xa Ninh Phudc, thi
xa Ninh Hoa.

"Truong Pai hoc Tai nguyén va Méi truong
Tp.HCM

2So Khoa hoc va Cong nghé Tp.HCM

Email: ngtanh@hcmunre.edu.vn; ky-
phungng@gmail.com

TAP CHI KHI TUQNG THUY VAN

Vi vdy, viéc 1dy mau phan tich dé danh gia
chat luong méi trudng nén tai khu vuc nghién
cury, tir d6 ¢6 thé tinh toan cac hé sd rui ro vé
chat luong méi truong nude ven bo 1a hét stc
can thiét. Pay 13, can cir ban dau dé danh gia cac
mirc d6 rui ro ting hay giam hodc dién bién cua
moi truong trong tuwong lai khi ma cac hoat dong
nhan sinh ngay mét day dac hon.

2. Phuong phap nghién ciru

2.1. Thu mdu

Ky thuat 1y mau nuéc bién: TCVN
5995:1995 (ISO 5667-9:1987); Thiét bi: Both-
omet plastic plastic va dugc chura trong cac binh
PE di duoc xur Iy va trang bang nudc mau hai 1an.

Mau duoc thu hai dot (thang 4 va thang
10/2013) tai tang mat (cach mat nudc 50 cm) va
tang day (cach day 100 cm) tai 31 tram (hinh 1),
sau d6 dugc bao quan lanh va chuyén vé phong
thi nghi¢m.

Ghi chii: (*): Thoi diém ldy mdu nghién ciru
la nam 2013 nén chi tiéu so sanh la QCVN
10:2008/BTNMT
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Hinh 1. Vi tri céc tram thu mau

2.2. Phwong phdp phén tich méu

Céc thong s chét lugng nudc bién phan tich
theo APHA, 2012. Cac chi tiéu dugc phan tich
bao gdm: tong chét ran lo limg (TSS), cac chat
dinh dudng (nitrate, ammonia, phosphate, tong
N, tong P).

2.3. Phwong phdp phan tich thong ké

Phan tich thdng ké 1a giai doan cudi cling cuia
qué trinh nghién ctru thong ke, tir cac biéu hién
chung/riéng vé lugng nham néu 1én mot cach
tong hop ban chat va tinh quy luat ciia cac hién
tuong, qua trinh hodc vat chit trong cac diéu
kién thoi gian va khong gian cu thé. Bai bao sir
dung phuong phap Phan t6 thong ké - nghia la
can ctr vao mot (hay mot sd) tiéu thie dé phan
chia khu vuc nghién ctru thanh céc to (ving
nghién ctru nho hon) ¢6 tinh chat khac nhau.

2.4. Phwong phdp tinh hé sé rii ro méi
truong

D6i v6i hé sinh thai, hé sb rai ro RQ duoc
tinh nhu sau:
_ MEC(PEC)

RQ PNEC (M

Trong d6 MEC (PEC) 1a ndng d6 do dac/tinh
toan du bao; PNEC 1a ndng do ngudng cho phép;
RQ 14 hé s6 rui ro.

Theo huéng dan danh gia hé s6 rai ro cia
Canada, hé s6 RQ c¢6 cac muc gi6i han sau:

Néu RQ <0,25: rt an toan vé mit moi truong

Néu 0,25 < RQ < 075: an toan vé& mit moi
truong

BAI BAO KHOA HQC

Néu 0,75 < RQ < 1: ¢6 nguy co rii ro moi
truong

Néu RQ > 1: anh hudng tai bién méi truong

Dir liéu dé danh gia rai ro duoc 1ay tir két qua
tinh toan hién trang moéi truong khu vuc My
Giang - Hon B¢ - Bai Co.

Céc gia tri ngudng duoc str dung 14y tir nhiéu
ngudn khac nhau dbi véi ting thong sd, chu yéu
1a Tiéu chuan qudc gia Viét Nam (cac thong sd
NH;4 - N, va TSS), cu thé 1a tiéu chuan nuéc
bién ven bo (QCVN 10:2008/BTNMT). Dbi véi
cac thong s6 khong cé trong Tiéu chuan Viét
Nam (NOs - N, PO4- P), cac gia tri ngudng cua
nudc ngoai va trong khu vuc dugce sur dung, vi
du nhu Tiéu chuan dé nghi cho chét luwong nudc
bién cia Pong Nam A (ASEAN 2003).

3. Két luan nghién ctru va thao ludn

3.1. Chit lwpng nwéc bién ven bé doi véi chi
tiéu chit dinh dwéng va dé duc

3.1.1. Dot khao sat thang 4 nam 2013

Két qua phan tich cac mau nudc thu vao
thang 4 nam 2013 dugc thong ké trong cac bang
1 ting mat, tng day, trung binh toan cot nudc
(TCN) va theo khu vuc (khu vuc phia bic
(KVPB), gom cac tram MR-06, 07, 08, 09, 12,
13, 14, 15, 16, 25, 26, LT-1, 2); khu vuc phia
nam (KVPN), gdm cac tram MR-01, 02, 03, 04,
05,10, 11, 17, 18, 19, 20, 21, 22, 23, 24, LT-3,
4,5). Ranh gi6i hai khu vuc nay dé thé hién trén
hinh 1. Hai khu vuc nay c6 dia hinh khac nhau va
duoc du doén la c6 diéu kién dong luc cling nhu
cac nguodn gy 6 nhiém khac nhau.

Theo két qua thong ké tai Bang 1, giita tang
mat, tang day va gitra khu vuc phia Nam va phia
Bic thay d6i khong dang ké. Pic biét, qua dot
khao sat nay cho thdy, ham lwong TSS tang mat
cao hon tang day (ddi voi ca hai khu vic) nhung
khong dang ké, ting mat ham lugng TSS dao
dong tir 4,4 - 9,5 mg/l, tAng day tir 4,3 - 8,5 mg/1.
Céc thong sb con lai dbi véi cac ting va khu vuc
phia Bic, phia Nam thay déi khong dang ké.
Diéu nay cho thay tinh 6n dinh cia nudc bién
khu vuc nay trong mua kho.

TAP CHi KHI TUQNG THUY VAN
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Badng 1. Thong ké két qud phan tich cdc théng — theo tAng mit, ting day, trung binh toan cot nude
50 chat dinh dudng va chat ran lo lirng (thang  va theo hai khu vuc (nhu phan trén).

4 nam 2013, theo tang va theo khu virc) Bdng 2. Thong ké két qua phan tich cdc théng

PO s6 chat dinh dudng va chdt ran lo lirg (thang
- —+ 1
Khu vye NOSN NH3 N 1TSS 10 nam 2013, theo tang va theo khu vuc)
Téng pg/l ug/l pg/l  mg/l Khuvyc Gia NO3;-N NH;3;4-N POs-P  TSS
TB 42 21,4 1,3 6,1 Téang tri pgl g/l ng/l  mg/l
kveB-  CT 25 7,6 - 4,5 TB 48 31,2 57 92
Mat Cb 78 77,5 5,6 9,5 KvpB. CT 30 12,8 08 45
n 13 13 13 13 Mat  cp 64 66,3 149 144
TB 47 288 30 55 a 13 13 13 13.0
T 2 - 4
Kvep- € 68 60 >3 TB 57 B3 75 63
bay Cb 743 674 10,1 75
KvpB- CT 41 11,2 2,8 4,5
n 13 13 13 13 .
bay cp 78 62,0 15,7 10,1
TB 447 251 2,1 5.8
n 13 13 13 13
KVPB- CcT 24,8 6,0 - 43
TB 52 32,2 6,6 7.8
TCN Cb 782 775 10,1 95
CT 30 11,2 08 45
n 26 26 2% 26 KVPB-
PO TN cp 78 66,3 157 14,4
Kh NOsy Hs* )
U vHe ON' NHa'N- S8 n 26 260 260 26
Téng e/l pg/l ng/l - mg/l Khuvye Gia NOs;-N  NH;4-N POs-P  TSS
TB 40,6 27,0 3,2 5,9 Tang tri  pg/l pg/l pg/l  mg/l
KvPN-  CT 24,7 9,6 - 4.4 TB 48 27,6 6,8 93
Mit
a Cb 562 749 85 92 cvpn. CT 30 10.9 08 4l
n 18 18 1818 Mit  cp 65 60,1 16,6 17,0
TB 392 247 28 57 , 18 18 18 18
CT 22,5 9,2 - 44
KVPN- TB 50 287 85 68
bay Ccb 58,7 65,3 9,3 8,5
KvpN- CT 37 93 4,0 4,1
n 18 18 18 18 .
bay cp 71 68,6 154 16,0
TB 399 259 30 58
n 18 18 18 18
KVPN. - €T 225 92 - B 49 282 76 80
TCN Ccb 58,7 749 93 9,2 ’ ’ ’
N 16 16 16 16 KvpN- CT 30 93 0,8 4,1
: TCN  cp 71 68,6 16,6 17,0
Ghi chu: TB: trung binh, CT: cuc tiéu, CD:
n 36 36 36 36

cue dai, n: s6 lwong mau.
3.1.2. Dot khao sat thang 10 nam 2013 Ghi chii: TB: trung binh, CT: cuc tiéu, CD:
Két qua phan tich cac miu nudc thu vao  cuwc dai, n: s6 heong mau.

thang 10 nam 2013 dugc théng ké trong bang 2

TAP CHI KHI TUQNG THUY VAN
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Céc gia tri thong ké trong bang 2 cho thay 1a
vao mua mua nudc bién hai khu vuc phia Bic va
phia nam ciing c6 gia tri ndng do cta TSS va cac
chat dinh dudng khong khac nhau nhiéu.

3.1.3. Chat lwong méi truong nwée bién khu
viee nghién cuu

BAI BAO KHOA HQC

Chat lwong méi truong nude bién duoc danh
gia chii yéu theo Quy chuan Nudc bién ven bd
(QCVN 10:2008/BTNMT), cot nude nudi trong
thiy san. Murc t61 han cua céc chi tiéu lién quan
duoc gidi thi¢u trong bang 3.

Bang 3. Gid tri t6i da cho phép ciia mét sé chi tiéu chat livong nudée bién ven bor

Gia tri trung binh mua kho

Gia tri trung binh mua mua

QCVN 10:2008/BTNMT(c6t

Théng s5  Pon vi . U C .
KVPB KVPN KVPB KVPN nuée nudi trong thiy sén)
NHs4- N mg/1 0,0251 0,0252 0,0322 0,0282 0,1
NO;-N®  mg/l 0,0445 0,0399 0,0525 0,0490 0,06
TSS mg/l 5,8 5,8 7,8 8,0 50
PO,4-P mg/1 0,0022 0,0030 0,0066 0,0077 0,015

Ghi chii: (*) Gid tri theo quy chudn ASEAN 2003.

Nhin chung, cac gia tri phan tich cho thiy
noéng d6 NHs4.N, PO4.P, TSS thap hon nhiéu so
v6i gi6i han cho phép ¢ cac tang va trung binh
toan khu vuc nghién ctru. Mot s gia tri ndng ni-
trate cao hon 0,060 mg/1 (Theo Tiéu chuin Nudc
bién ven bd ASEAN, Canadian Council of Min-
isters of the Environment, 2003a) gap ¢ 3/62
mau tai cac tram MR09 va MR 15 vao mua kho;
9/62 mau duoc phan tich (tai cac tram MRO6,
MR12, MR13, MR 14, MR23 va MR24 (véi cac
ndng do dao dong tir 0,061 dén 0,076 mg/l) vao
mua mua. Tuy nhién, tinh trung binh trén toan
khu vuc thi ndng do nitrate vin nam trong giGi
han cho phép. Nguyén nhéan c6 thé do khu vuc

1390000 - - =
1388000
1326000 -

1384000 - - He 60 111 _NH#

Ao D50
1362000 - -~ 0.5 -080
05-05
1380000 - -~ 0:48 0%,
1378000 -~ -

1376000 === -1
1374000

1372000

1370000
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306000 10000 3146000 220000 226000 230000 226000

Hinh 2. Hé 506 rui ro NHy luc triéu lén

nghién cuu da bi anh hudéng bodi su cac vudng
nuoi thuy hai san tir khu vuc nuoi trong Hon Do.

3.2. Ddanh gia rui ro khu vwc nghién ciru

3.2.1. So sanh anh hwong cua triéu trong viéc
tinh toan hé so rui ro

Trong tinh toan h¢ sO rui ro tai khu vuc
nghién ctu, dit liéu s€ dugc lay ¢ nhiing thoi
diém khac nhau dé tinh toan rui ro, bao gom gitra
luc triéu 1én va triéu xuong trong cung mot ngay
de xem xét gia tri cua hé so rui ro khac bié¢t nhu
thé nao. Tuy nhién, qua viéc tinh toan hé so rui
ro gitta lic tricu xudng va tricu 1€n trong cung
mot ngay, két qua cho thay khong co6 su khac biét
ve gia tri (hinh 2 va hinh 3).
1390000 - -
1382000
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1384000 - ---
1382000
1380000 —----
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008-0.12
004 -008
Below oot

1372000

1370000

T T T T T T T
205000 210000 218000 320000 325000 330000 335000

Hinh 3. Hé 5o rui ro NHy luc triéu xuong
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Nhu vay, hé s6 rui ro s& dugce tinh toan vao
nhirng thoi diém khac nhau nhu sau 1 ngay, 3
ngay, 7 ngay va 15 ngay tinh toan trong toan
khu vye nghién ctru vao luc triéu 1én. Hé s rui
ro dugc tinh toan trén toan khong gian vung
nghién ctru theo cac thoi diém khac nhau, tir d6
dua ra RQ 16n nhét tai ting thoi diém dé danh
gia muc do rui ro.

3.2.2. Murc do rui ro vao mua kho

Nhu di trinh bay ¢ trén, hau hét cac thong sb
déu co gia tri nim trong gid1 han cho phép cua
QVCN 10:2008/BTNMT va tiéu chudn ASEAN
2003 nén gia tri cac hé sb rui ro RQ cua cac
thong s6 nghién ciru vé chét lugng dinh dudng
(NH;s4- N, NOs - N, PO, - P) va chat ran lo ling
(TSS) déu nho hon 1

Bang 4. Két qua tinh RQ ciia chat dinh dudng va chdt ran lo lirng khu viee nghién civu miia khé so
Véi tiéu chudn chat lwong nuée bién ASEAN (2003) va QCVN 10:2008/BTNMT

o RQmax
Th
one Panh gia
s0 Sau 1 ngay | Sau3 ngay | Sau7ngay | Sau 15 ngay
NO; -N 0,80 0,72 0,70 0,70 Co nguy co rii ro moi truong
PO, -P 0,25 0,17 0,16 0,15 Rét an toan vé mit moi truong
NH3 - 5 .
N3 0,40 0,31 0,31 0,31 An toan vé mdt moi truong
TSS 0,14 0,12 0,12 0,12 Rét an toan vé mit moi truong

Xét vé khong gian, hé s6 RQ cua cac chét tai
khu vuc ven bo sau céc thoi diém tinh toan cho
thiy RQ c6 gia tri kha nho. Nong do6 cac chat da
bi dong chay khuéch tan va dua vao siu trong
vinh hodc ra ngoai khoi. Vi vay, tuy h¢ ) RQ
cua nitrat giao dong trong khoang 0,75 - 1
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Hinh 4. Hé s6 rii ro NOs - N hién trang thang
4 sau 15 ngay tinh toan

TAP CHI KHI TUQNG THUY VAN

nhung gia tri nay nam kha xa khu vuc ven bo,
chu yéu ¢ phia Péng Bic va phia Bic cua khu
vuc nghién ctru. Nhin chung, méi truong nudc
bién ven bd khu vuc nghién ctru con kha sach
va chua c6 dau hiéu bi 6 nhiém.

LY
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Hinh 5. Hé s6 rii ro NHs+N hién trang thang
4 sau 15 ngay tinh todan
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Hinh 6. Hé 56 riii ro PO4-P hién trang thing 4
sau 15 ngay tinh toan

3.2.3. Mure do rui ro vao mua mua

Két qua tinh toan RQ vao thang 10 cac chit
dinh dudng va chét ran lo limg déu co gia tri 16n
hon so v&i thang 4, dong thoi hé sé RQmax ciing
giam dan theo thoi gian tinh toan, diéu nay 1a do
ché d6 séng, dong chay, thuy triéu,...khuéch tan
va van chuyén ndng do cac chat lodng di va ra xa
khu vuc x4 thai.

Bdng 5. Két qua tinh RQ ciia chat dinh dwdng
va chat rdn lo limg khu viee nghién ciru mia
mura so voi tiéu chuan chat lwong nude bién
ASEAN (2003) va QCVN 10:2008/BTNMT

RQmax
Théng sau  sau Panh gia
sb saul sau3
nga nga 7 15
BT ngay gy

NOsN 096 092 087 o085 conguyeor

ro moi1 truong
toan vé mat

PO:-P 068 065 054 048 onloanvema
mo1 truong

NHi- 060 055 04 037 Ontoanvemat

N mo1 trudong

TSS 020 020 018 0,13 ‘atantoanve

mat moi truong

Gia tri NH34-N tinh toan dugc trong thang 10
theo cac kich ban nhé hon kha nhiéu so véi gia
tri ngudng. Do d6 chi s6 RQ dbi véi NH;-N so
v6i tiéu chuan Viét Nam 1a kha nho. Vi vay, hé
s6 RQ ctia NH;4-N an toan vé midt moi truong
sinh thai.

Chi s6 RQ cua Photphat ciing kha nho, RQ

BAI BAO KHOA HQC
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Hinh 7. Hé s6 rii ro TSS hién trang thang 4
sau 15 ngay tinh toan

16n nhét trong cac kich ban tinh toan chi bang
0,68, diéu nay cho thay Photphat chua bj 6 nhiém
va c6 thé xem nhu an toan vé mit moi trudng
sinh thai, Chi s6 RQ ctia Photphat giam déan theo
thoi gian tinh toan va c6 gia tri cao tai khu vuc
ven bd vé phia Nam khu vire nghién ctru.

Trong qui chuan Viét Nam khong c6 quy dinh
nitrat nén thong sd nay s& duoc tinh theo tiéu
chuén nudc bién ven bo cia ASEAN (2003).

Chi s6 Nitrat c6 RQmax tuy nho hon 1 nhung
cling gan bang 1, RQ 16n nhat sau 1 ngay tinh
toan, diéu nay cho thay nguy co 6 nhiém nitrat
trong khu vuc nghién ctru 1a rit dang quan tam.
Dong thoi, & thang 10 nay thi RQ 16n nht lai ndm
tai khu vuc ven bo va néng do giam khong dang
ké theo thoi gian. Vi vy, kha ning rui ro cta Ni-
trat tai khu vure nghién ctru ¢6 nguy co cao va can
duoc quan tim vé mat moi trudng sinh thai.

Két qua tinh toan hé s rai ro TSS vao mua
mua rat nho, hé s RQ 16n nhat cling chi 0,2, cho
thdy TSS khong bi 6 nhiém tai khu vyc nghién
clru va rat an toan vé moi trudng. Hé sb rai ro
ctia TSS vao muia mua khong chénh léch nhiéu
so v6i mua kho. Theo thoi gian hé s rii ro giam
dan nhung ciing khong dang ké.

Xét vé khong gian, hé s6 RQ cua cac chat tai
khu vuc nghién ciru sau cac thoi diém tinh toan
cho théy RQ co gia tri kha 16n tai khu vuc ven bo
va xung quanh hon My Giang. Nong d cac chit
d3 bi dong chay khuéch tan va dua vao sau trong
vinh hodc ra ngoai khoi theo thoi gian, Két qua
hé s6 rui ro giita cac kich ban khong khac nhau
nhiéu vé mat gia tri va khong gian.

TAP CHi KHI TUQNG THUY VAN
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Hinh 10. Hé s6 riii ro PO+P hién trang thang
10 sau 15 ngay tinh toan

4. Két luin

So sanh két qua chat lugng nudc v6i nhimng
két qua nghién ctru trong ving Van Phong - Bén
Goi trudc day cho thay gi tri cac thong sd chat
lwong nude bién trong khu vire nghién ciru nhin
chung céac thong sé ndm trong xu hudéng chung
cua ca vung nhu: NOs;.N, NH34.N, riéng ddi véi
chi tiéu PO4-P thdp hon nhiéu so v&i gia tri
chung. Cu thé, theo Lé Thi Vinh, 2008, 2009 va
2012, chit lugng nudc bién ving Van Phong -
Bén Goi biéu hién qua thong s tong chat ran lo
ling (TSS) cua nudc it bién dong (pH: 7,80-

TAP CHi KHI TUQNG THUY VAN
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Hinh 11. Hé s6 ruii ro TSS hién trang thang 10
sau 15 ngay tinh todan

8,22; TSS: 19,0-36,4 mg/l), ndng d6 cac mudi
nitrite (0-8,7 pgN/l), ammonia (0-76 pgN/1) kha
thap, phosphate (5,3-16,6 pgP/l) & muic trung
binh [4]. Két qua tinh toan cho thiy méi truong
nude bién tai khu vue nghién ctru chua cé dau
hiéu 6 nhiém, tuy nhién, can chii y dén viéc xa
thai cac chit dinh dudng vi nguy co 6 nhiém ni-
trat trong vung nghién ctru c6 kha ning xay ra
cao; cac chi s6 khac nhu RQ cua Photphat va
Amoni, chat rin lo ling 1a khong déng ké, ¢ thé
xem nhu an toan vé& mit moi truong sinh thai.

S$6 thang 01 - 2019



BAI BAO KHOA HQC

Tai liéu tham khao

1. APHA (2012), Standard Methods for the Analysis of Water and WasteWater. 22nd Edition

2. B6 Tai Nguyén va Méi Trudng (2008), Qui chudn Ki thudt quoc gia OCVN 10:2008/BTNMT:
Chdt lwong miede bién ven bo.

3. Canadian Council of Ministers of the Environment, (2003a), Marine water Quality Criteria for
The ASEAN Region - Online Publication.

4.1Lé& Thi Vinh (2012), Ham heong cdc kim loai ndng trong méi truong vinh Vin Phong - Bén Gdi,
Khéanh Hoa. Tap chi Khoa hoc va Cong nghé bién. 3(T.12). Tr 12-23.

5. Tong cuc mdi trudng, cuc kiém soat 6 nhidm (2010), Xy ding bé tiéu chi khoanh viing kiém
sodt 6 nhiém méi trieong nwée bién ven bo, tr.21,

EVALUATE TO THE RISK RATIO IN COASTAL AREA OF MY
GIANG - HON DO - BAI CO IN NINH PHUOC COMMUNE,
NINH HOA TOWN, KHANH HOA PROVINCE
Nguyen Tram Anh!, Nguyen Ky Phung’

Abstract: Environmental risk assessment by using rvisk quotient parameter is the quantification
of the environmental damaging ability of human factors, therefore it can be minimized or prevented
environmental risks that may occur in studied area for optimize the cost of treatment or
recuperation for damage. An assessment of the coastal water environment risk in the My Giang-
Hon Do-Bai Co area can identify potential actors through the sampled and analyzed sea water
quality parameters - which were within the limits of QCVN 10: 2008/BTNMT as: nutrients
(NH; 4N, NO3-N, PO4+P) and suspended solids (TSS). The calculated results of risk quotient of
nutrients (NHs.+-N); (NOs-N) va (PO4-P) at the time of sampling and after translating 1 to 15 days
respectively ranging from (0.45-0.33); (0.80-0.70) and (0.27-0.14); suspended solids (TSS) were
(0.14-0.12) indicating that at the time of the survey, the study area remained within the safe limits
of the environment.

Keywords: Coastal water quality, risk quotient (RQ), My Giang - Hon Do - Bai Co.
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MQT VAI PAC PIEM LAN TRUYEN CUA DONG CHAY
MAT PO VAO THUY VUC BORNHOLM (BIEN BALTIC)
TRONG THOI KY “DONG HAI LUU CHINH”

Pinh Ngoc Huy'

Tém tat: Dong chay mdt dé tir bién Bdc déng vai tro quan trong trong viéc hinh thanh cac dic
diém hé thong hoan lwu chung 6 bién Baltic, trong dé ¢é qud trinh trao déi thang dimg gitta cac tang
nude sdu & trung tam bién Baltic, cung cdp oxy va phuc héi tinh trang nwoc tai day. Kha nang lan
truyén vao trung tam bién Baltic ciia dong chay mdt do nay phu thuéc vao mire dé bién doi ciia
chiing & cdc thiy viee niede sau. Mt khde, kha nang lan truyén nay dat dweoe cao nhat trong thoi ky
xay ra “dong hai lwu chinh Baltic” (Major Baltic Inflow) (thwong xdy ra trung binh 10 nam/lan).
Thity viee Bornholm la thity viee thir hai trong chudi mdt xich thity viee mede sau & bién Baltic, la noi
xdy ra qud trinh bién doi dong chay mat do tir bién Bdc rat manh [3,4,6]. Trong thoi ky dién ra
“dong hai luu chinh Baltic”, dong chay mdt dg cao tir bién Bdc vdo thity viee Bornholm, theo thoi
gian né lan truyén xuong cdc tang day cia thiy vue duéi dang cdc nhém dong chay nhanh va tao
nén qud trinh trao doi thang ditng manh mé tai day. Bai bao trinh bay va thao ludn mét sé két qua
nghién cueu ddc diém lan truyén va bién déi nwoc bién Bdc trong thiyy vue niroc sau nay sau thoi gian

xay ra “dong hai luvu chinh Baltic” vao thang [ nam 2003.

Tw khoéa: Dong chay day, Dong hai luu chinh Baltic, Thuy viec Bornholm.

Ban Bién tip nhan bai: 12/09/2018 Ngay phan bién xong: 22/11/2018 Ngay dang bai: 25/01/2019.

1. Pit van dé

Hé théng hoan luu chung cua bién Baltic
dugc hinh thanh nén chu yéu 1a do dong chay tir
bién Bic (Pai Tay Duong) d6 vao. Trong d6
dong vai tro quan trong nhét 1a “Dong hai luu
chinh Baltic” (Major Baltic Inflows - MBI). N6
chinh la dong chay mat do c6 cuong d6 manh tu
bién Bic, hinh thanh nén duéi tic dong ciia mot
s6 diéu kién khi twong thuan loi nhat dinh, dién
ra lién tuc trong thoi gian tir 10 té1 50 ngay voi
thé tich khdi nudc mang vao 1én t6i 300 km?-

Trong thoi ky dién ra “dong hai luu chinh”
(MBI), hé théng hoan luwu cta bién Baltic, nhin
chung, bi thay d6i do viéc hinh thanh nhiing
dong chay mat do 16n véi cuong do manh, lan
truyén t4i trung tdm ctia bién Baltic. Pac diém
dia hinh bién Baltic dugc dic trung boi hé thdng
céc thuy vuc sau thong voi nhau qua cac eo bién
nude nong. Su lan truyén ciia dong chay mat do
cao ndy toi trung tim ciia bién Baltic duoc dién
ra bang chuyén dong ludn chuyén ndi tiép tur

"Truong Pai hoc Tai nguyén va Moi truong
TPHCM
Email: huyspb@gmail.com
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thity vuc nay toi thuy vuc khac. Co nghia 1a dé
truyén dén cac thiy vuc trung tim va sau trong
bién Baltic (c6 d6 sau trung binh 13 249m & thuy
vuc Gotland), dong chdy mat do nay can phéi di
chuyén qua duoc hét chudi cac thiy vic nude
sau trudc do. Trong qua trinh lan truyén qua cac
thily vuc nay, s€ xdy ra su tuong tac gitra dong
chay mat do va nudc trong thuy vuc. Két qua cia
su twong tac nay chinh 1a sy thay d6i vé do mubi
va ham lugng oxy hoa tan trong 16p nude sau cua
céc thuy vuc. Muc do bién ddi cua dong chay
mat dg trong ting thuy vuc s€ anh huong manh
mé t6i tinh chét lan truyén cia nd vao khu vuc
trung tAm va kha nang phuc héi tinh trang nuéc
cua cac thuy vuc sau.

Do Bornholm 1a thay vuc sdu dau tién trong
chudi cac thuy vuc trong bién Baltic, noi ma
dong hai lvu mat do cao s& lan truyén t6i sau khi
da vuogt qua khoi thuy vuc Arkona (d¢ sau
khoang 50m). Vi vdy, su lan truyén va bién doi
& thuy viuc Bornholm 1a mot mét xich rat quan
trong trong qua trinh lan truyén cta nudc bién
Bic vao bién Baltic (hinh 1 va hinh 2) [6]. Diéu
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d6 1am nay sinh tinh cap bach va quan trong cta
viéc nghién ciru qua trinh lan truyén va bién d6i
ctia dong chay mat do cao tir bién Bac vao thuy
vuc Bornholm.
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Hinh 1. So do hoan lwu déy trong bién Baltic
(tir eo Fehrman t6i dau thity vue Gotland) [6]

Hinh 2. So' dé hoan heu tong hop trong bién
Baltic. (miii tén mau xanh: hoan lvu mat, mau
do: hoan luu day) [6]

2. Co s6 Iy thuyét

a. Phuwong phap nghién ciru

Trong nhitng ndm tir thap ky 80-90 ctia thé ky
trude, tim quan trong cua “dong hai luu chinh
Baltic” (MBI) da dugc cac nha khoa hoc cha y
va thuc hién kha nhiéu nhiing chuyén khao sat
do dac truc tiép phuc vu nghién ciru chuyén sau.
Tuy nhién, do ddc thu co ban cua MBI, no chi
xay ra khi hoi du cac diéu kién khi tuong - hai
van phuc tap va phu hop, nén chu ky gitra hai
dong hai luu chinh lién tiép thuong rat dai, c6
khi 1én téi 10 - 15 nam, tir do gay ra sy kho khan
trong viéc kip thoi du bao va thuc hién khao sat

BAI BAO KHOA HQC

s liéu truc tiép trong thoi gian xay ra qua trinh
nay [4,7]. Nhing 1an gan nhat cac nha khoa hoc
quan tric duoc su xuat hién ctia MBI 1a trong cac
nam 1993, 2003 va 2014. Trong do, cuong do
manh nhat 1a dong chay xuat hién vao thang
1/2003. Tuy nhién, nghién ciru qua trinh bién
dong thuy dong luc khi xdy ra dong hai luu chinh
nay bang cach sir dung cac sd liéu khao sat truc
tiép vap phai nhiéu kho khan. Hién nay viéc
nghién ciru cac qua trinh thily dong luc hoc bang
phuong phap mé hinh s6 tri théa man cic yéu
cau vé tinh cip bach, kip thoi va chi phi thap véi
cac két qua dat do chinh xéc cao khi so sanh véi
két qua khao sat sb liéu truc tiép hodc sb liéu tur
vé tinh.

Mo hinh dugce st dung trong nghién ctru nay
tinh toan su lan truyén, bién doi va tuong tac qua
lai ciia khdi nudc bién Bic mat do cao trong cac
thity vure & bién Baltic trong qua trinh xdy ra
MBI lam thay d6i hé théng hoan luu chung, dic
biét 1a hé théng dong chay sat day duoc goi
chung 1a mo6 hinh dong chay day. Trong pham vi
ctia nghién ctru nay, sé& trinh bay mot s6 két qua
vé dic diém lan truyén va bién do6i cuia nude bién
Bic, dic trung bang su thay doi phan bd d6 mudi
trong thuy vuc sdu Bornholm, hinh thanh trong
thoi ky dién ra “dong hai luu chinh Baltic” vao
thang 1 nam 2003.

b. Co s6 Iy thuyét ciia mé hinh

Mo hinh dong chay day

Vung tinh dugc chia thanh 2 phan viung theo
do sau: phan vung day (phan vung 2) va phan
ving tinh tir bién day dén bé mat bién (phan
vung 1). Phan vung day duogc tinh tu day cua
vung nghién ctru va day 20m, phan vung 1 duoc
tinh tir bién phan ving day 1én téi bé mat bién.
Do dia hinh day cta vung nghién ctru trong mé
hinh rat phirc tap va phan ving day chi day 20m,
vi vy dé chinh x4c va dé mé ta hon, mo hinh sir
dung toa d cong (o) trén co sd chuyén tir toa do
thang dimng (2).

TAP CHi KHI TUQNG THUY VAN
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boi voi phan vung 1: N

1

Hé phuong trinh chuyén dong, phwong trinh lién tuc va phuong trinh trang thai:

ou & g% o0H 1 0 (k,ou 1
o Vet pog)[ax H, ox o, ' H o | H,do, )
LGP -7l T L .7 2)
a =" "5, (j)(éyHay&S] 1" H, &, | B0,
u_coHou ov o dH v low_, 3)
X Hoxds, 0y Hoyes, THa
p=p,taS+a T 4)
Phuong trinh van chuyén khuéch tan mudi va oxy hoa tan:
s s X s XN o, cHeS, o, cHAS, 1 0|K,c8 S &S
B ol o o G e e 3w el Gy v - Hﬁﬁ%{b}“{{ )
aC aC OHAC cHoC 1oC 10 aC 62C 82C
T R e R (T (A C
Dbi v6i phan ving 2 - phan ving day:
z—H,
c,=
H-H,
Hé phuong trinh chuyén dong, phuong trinh lién tuc va phuong trinh trang thai:
g & g"(@p 1 oHd 1 ( k (7)
o 5XP<)05X (H-H) & do, (HHI)aU (H-H)do, |,
e
at 8YPOO@Y(HH)ayaj (H-H)ds, (HH)&;
ou 1 OH du ov 1 OH ov 1
+— —+ 9)
ox (H-H)ox &, oy (H-H,) dy éo, (H—Hl)&sz
(10)

p=p,+aS+o,T

Phuong trinh van chuyén khuéch tan mudi va oxy hoa tan:

ud) oHas, (v+v,) aHaS). w

s_ 1

B 1B 1 e 1B g (0
5"’(““‘%)&"‘(“*’%)&*("“@)%"’(V+Vd)§ (HH) o

+(V+Vd)a£

ajz (H_H)ayajz (H H)

(u+u) BHOC (v+v,) BHOC |

e e

w 8C 1

(12)

—+(u+ud)(%c

Trong d6 um Vm 1a thanh phan trung binh van
téc dong chay (m/s) u,v 13 thanh phan van tdc
dong chay (m/s); w 1a van tdc thang ding cua
dong chay; & 1a bién dong muc nude (m); g la
gia toc trong truong (m/s?); /' 1a thong s6 Cor-
riolis; p 1a mat d¢ nudc bién; H 1a do sau; H la
d6 sau phan vung 1; &, k. 12 hé s nhét rdi theo

TAP CHI KHI TUQNG THUY VAN

oy (H-H)oxéo, (H-H)oyds, (H-H)do, (H-H) &fk

s }K(“+6C

phuong ngang va doc; K, K- 1a hé s6 khuéch tan
roi theo phuong ngang va doc; $%o 1a d6 mudi;
S’(%o) 14 phan bd di thuong do mudi; Se%o. 1a o
mudi nén; C 12 ndng do oxy hoa tan (ml/l).
3.Thiét 1ap m6 hinh
Mo hinh dugc st dung tinh toan cho mién
tinh ving bién Bornholm (hinh 3). Hé thong lu6i
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tinh vudng gom 80x110 nit theo chiéu ngang va
hé thong ludi cong gdm 40 nit tinh theo chiéu
doc. Budc luéi theo chiéu ngang 13 1,8 km, con
theo chiéu doc trong phan viing d4y la 1m. Ngoai
ra trén hinh 3 con chi ra vi tri cia 2 mit cit ma
két qua cho tirng mat cét nay s& duoc tinh toan
trong pham vi nghién ctru.

(2)

(b)

Hinh 3. Vung tinh thuy vuc Bornholm (a) va
vi tri cia viing tinh trong bién Baltic (b)

Théng sb dua vao tinh toan vé dong chay va
phan b d6 mudi, khao sat do dac trong thoi ky
dién ra MBI vao thang 1/2003, boi Leibniz In-
stitute for. Baltic Sea Research, Warnemiinde
(IOW) va duoc str dung 1am diéu kién ban dau
clia mo hinh. Mién tinh c6 3 bién long, trong d6
¢ 2 bién chinh, bién trai tai eo bién thong vao
thity viee Bornholm va bién phai 14 eo bién thong
td1 kénh Stolpe. Tai bién trai cua vung tinh, do
mudi ban dau trong 16p nudce co d6 day 50m la
25%o, twong trng voi do mudi thyc té cta hai luu
chay tir thuy vuc Arkona vao. D6 mubi nén ban
dau trong 16p 50m nudc 1a 7%o, 16p dudi 50m la
10%o va tang dan téi 17%o tai 100m. Tai bién
16ng phai cua ving tinh ta c6 diéu kién %5 ¢
Diéu kién nay ciing duoc st dung cho cénc bién
cung cua vung tinh.

Dé két qua tinh toan cia mo hinh ¢ d6 tin
cdy, tac gia da danh gia anh huong cua dong
chay chinh ap ¢ bién Baltic, xay ra trong thoi ky
dién ra “dong hai luu chinh”. Két qua tinh toan
cua dong chay chinh ap cling dugc st dung nhu

BAI BAO KHOA HQC

diéu kién ban dau cho mé hinh dong chay day.
Ngodi ra, tac gia ciing da kiém dinh két qua mo
hinh véi sd liéu quan tric thu dugc tr IOW
[1,2,5].

4. Két qua va thio luin

Theo két qua ciia mé hinh tinh, dong chay
mat d0 cao lan truyén tur thuy vuc Arkona doc
theo vién phia nam ciia eo bién thily vuc Born-
holm dudi dang dong hep.

(d) sau 25 ngay
Hinh 4. Két qua tinh todn phdn bé dé muoi

(c) sau 15 ngay

tang dday trong thity viee Bornholm (%o)

Sau do, no tién vao thiy vuc Bornholm va lan
truyén Xuéng phia nam 6m doc theo bo phia
dong cua dao Bornholm (hinh 4a). Hudng
chuyén dong cia dong chay nay nhin chung
trung voi hudng cua cac duong ding sau. Theo
thoi gian lan truyén, ching ta nhan thiy chiéu
rong dong chay tang Ién va phan chia thanh 3
nhom dong chay nhanh (hinh 4b-d, 5, 6):

- Nhom dong chay nhanh thit nhét hinh thanh

TAP CHi KHI TUQNG THUY VAN
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0 khu vuc nat tinh doc 50, lan truyén 0 do sau
khoang 80m doc theo duong ding siu theo
huéng dong béc, sau d6 di chuyén theo hudng
bic.

- Nhom dong chay nhanh thir hai hinh thanh
theo hudng lan truyén cua dong chay & do sau
khoang 60-70m, va ban dau chuyén dong theo
hudéng dong nam thuy vuc Bornholm. Nhom
dong chay nhanh nay chuyén dong doc theo
duong dang sau, sau d6 doi hudng sang dong va
d6ng bac. Theo thoi gian, nhom dong thir hai nay

nhap vao nhom dong thir nhit nhung lan truyén
0 do sau it hon. Hai nhom dong chay nhanh nay
s& lan truyén mot phan sang phia kénh Stolpe.

- Nhém dong chay nhanh thir ba chuyén dong
doc theo dudng dang sau & ving nude néng phia
nam thuy vuc Bornholm. Do sy phéan ky cua
duong dang sau, do rong ctia nhom dong nay
tang 1én. N6 chuyén dong ¢ do sau tir 30-50m va
theo thoi gian dan theo hudng nguoc chidu kim
dong ho.

(a) Sau 5 ngay (b) Sau 10 ngay (c) Sau 15 ngay (d) Sau 25 ngay
Hinh 5. Két qua tinh todn phin bé dé mudi tang ddy trén mdt cdt CD (%)

(a) Sau 5 ngay (b) Sau 10 ngay (c) Sau 15 ngay (d) Sau 25 ngay
Hinh 6. Két qua tinh todn phdn bé dé mudi tang ddy trén mat cat AB (%)

Trén két qua phan b d6 mudi o hai mit cat
AB va CD ngoai thé hién sy lan truyén va bién
ddi cua cac nhém dong chay nhanh cua dong
chay mat d¢ sinh ra trong thoi ky xay ra MBI,
chung ta dong thoi ciing nhan thiy su tac dong

TAP CHI KHI TUQNG THUY VAN

ctia dong tr6i Ekman trong tang ddy ctia khu vuc
nghién ctru t6i sy gia ting bé day cua 16p nudc
day 1én dén khoang 10m (hinh 5, 6). Sy lan
truyén cua dong chay day nay lam cho duong
déng mudi va muc nude bién duoc déy 1én. Hé
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qua cua qua trinh nay la hinh thanh nén hién
twong chinh ap va nghiéng ap thi cap, lién quan
dén hoan luu ngang cia bién.

Dé dénh gia két qua ctia mo hinh, nghién ctru
d3 tinh toan lan truyén, bién ddi cia dong chay
mat do v6i viée bo qua tac dong cia yéu td dong
chay chinh ap trong thoi ky dién ra MBI, dong

BAI BAO KHOA HQC

thoi so sanh véi dir liéu quan tric c6 duoc vao
nam 2003 tir IOW [1,2,5]. Két qua cho thay dong
chay chinh 4p dong mot vai tro rit quan trong
trong qua trinh lan truyén va bién ddi cua nudc
bién Bic vao trong bién Baltic. Dong thoi dit liéu
quan tric thyc té ciing thé hién dugc tinh chinh
xac cua két qua mo hinh sb tri.
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SOME FEATURES OF DENSE WATER SPREADING IN THE
BORNHOLM BASIN (BALTIC SEA) AT THE PERIOD
OF MAJOR BALTIC INFLOW

Dinh Ngoc Huy'
"Ho Chi Minh City University of Natural Resources and Environment

Abtract: The North Sea dense waters inflow plays an important role in formation of the Baltic
Sea various oceanological characteristics, including the renewal and saturation with oxygen of deep
waters in the deep-sea basins located in the central part of the sea. The spreading ability of this
dense North Sea waters inflow depends on its transformation, which occurs to the passage of the
basins. This inflow reachs the highest spreading ability during the period of “Major Baltic Inflow”,
which takes place quite infrequently (with an interval of about 10 years). The Bornholm Basin, the
second basin in the serie deep-basins of the Baltic Sea, is place where accurs the strong process
transformation of the North Sea dense waters. This article presents and discusses the results of bot-
tom water spreading in the Bornholm Basin after “Major Baltic Inflow” through the Bornholm
Strait.

Keyword: Bottom current, Major Baltic Inflow, Bornholm Basin.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUQONG NONG
NGHIEP, THUY VAN THANG 12 NAM 2018

rong cudi thang 12/2018, da xudt hién 01 Ap thap nhiét déi (ANTD) trén khu vuc Bién
Z Poéng, tuy khéng anh hieong truc tiép dén khu viee dat lien nuweée ta nhing hoan lwu ciia
ATNP ciing gdy mwa, mua viea, co noi muwa to cho khu vwee Nam B¢, dac biét la cac tinh

mién Tdy Nam B¢ trong nhitng ngay dau cia thang 01 nam 2019.
Tinh hinh nhiét g trong thang 12/2018 trén ca nwdc phé bién cao hon so véi TBNN ciing thoi ky.
Tinh hinh muea trong thang 12 trén pham vi toan quéc déu c6 tong lwong muwa cao hon tir 2-4 lan
so voi TBNN cung thoi ky. Pdc biét tai khu viee Thanh Hoa, Nghé An va Ninh Thudn, Binh Thudn

cao hon TBNN ciing thoi ky tir 3-5 lan.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét:

+ Bao, Ap thap nhiét d6i (ANTD):

Chiéu ngay 31/12, mot ving ap thap trén khu
vuc Nam Bién Dong manh 1én thanh ATND véi
cuong d6 manh cap 6-7, gidt cap 9. Sau khi hinh
thanh ATND di chuyén chu yéu theo hudng Tay
Tay Nam khoang 10km/h va duy tri cuong do
manh cap 7, giat cap 10. Chiéu ngay 01/01/2019,
ATND manh Ién thanh bio véi stc gié manh cap
8, giat cép 10, tiép tuc di chuyén theo hudéng Tay
Tay Nam rdi huéng Tay véi téc d6 giam dan
khoang 5-10km/h; Pay 1a con bio s6 1 ndam 2019
va c6 tén qudc té 1a PABUK. Tur chiéu ngay
02/01, bdo s6 1 di chuyén theo huéng Tay vai
toc d6 tang dan tir 10-15km/h. Sang sdm ngay
3/01, bdo s6 mdt manh lén cép 9, giat cép 11,
khoang chiéu tdi ngay 3/01 bio chuyén huéng
di chuyén theo huéng Tay Tay Béc voi tée do
khoang 15km/h. Téi ngay 4/01, bio s6 1 d6 bo
vao dit lién cac tinh mién Nam Thai Lan va
cuong do giam xudng cap 8, giat cap 10, sau do
béo tiép tuc di chuyén theo huéng Tay Tay Béc
di sang ving bién phia Ty cua cac tinh mién
Nam Thai Lan. Hoan luu cta con bao tuy khong
anh hudng tryc tiép dén khu vuc dat lién nude
ta nhung hoan luu cia ATND ciling gdy mua,
mua vira, ¢ noi mua to cho khu vuc Nam BJ,
dic biét 1a cac tinh mién Tdy Nam B0 trong
nhiing ngay dau cta thang 01 nam 2019..

TAP CHI KHI TUQNG THUY VAN

+ Khong khi lanh:

Trong thang di xuat hién cac dot khong khi
lanh nhu sau:

- Bém 6 ngay 7/12, mot dot gié mua Dong
Bic c¢6 cudng dd manh anh hudng dén céc tinh
Bic B, Bic va Trung Trung Bo. Bac B troi rét
dam trong ngay 8 va ngay 9/12; nén nhiét do cao
nhit giam 10-13°C; nhiét do thap nhat giam tir 9-
11°C (tai Mau Son 3,7°C, Trung Khanh 8,2°C,
Tam Pao 8,2°C, Sa Pa 9,2°C...). O Vinh Bic Bo
¢6 gi6é Pong Bac manh cép 6, giat cap 8.

- Gan sang ngay 11/12, khong khi lanh tiép
tuc duoc ting cudng rat manh va anh huong dén
thoi tiét cac tinh Bic Bo, Bic Trung B va mot
sd noi ¢ Trung Trung Bo, gay rét dam tir ngay
11-14/12 tai Bac B6 va Thanh Hoa, riéng ngay
12, 13/12 phia Bong Bic B troi rét hai. Nhiét
dd cao nhat giam 4-5 d9; nhi¢t do thép nhét giam
tr 2-3°C (tai Mau Son 2,0°C, Trung Khanh
7,5°C, Tam Pao 6,2°C, Sa Pa 6,2°C, Pong Vin
6,6°C...). O Vinh Bic Bo c6 gi6 Pong Bic
manh cap 7, gidt cip 9.

- Ngay 16/12, mot doi khong khi lanh c6
cuong do trung binh anh hudng dén céc tinh phia
bong Bic Bo va Bic Trung Bo. Nén nhiét do
cao nhét giam nhe 1-20C; nhi¢t do thép nhat
giam tr 2-3°C (Mau Son 5,6°C, Trung Khanh
7,0°C, Lang Son 9,5°C, Tam DPao 9,6°C, Ngan
son 7,4°C, Bic Mé 8,2°C, Pdng Vin 6,8°C...).
O Vinh Bic B ¢ gi6 Pong Bic manh cép 6,
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giat cép 8. bay la dot rét dam, rét hai déu tién
trong mua Dong Xuan 2018-2019.

- bém 23, ngay 24/12 mdt dot khong khi
lanh tang cuong c6 cuong dd trung binh anh
huong dén cac tinh mién Bic. Sang ngay 24/12
troi chuyén rét vé dém va sang voi nhiét do thip
nhiat pho bién tir 16-19°C, ving niii phd bién tir
13-15°C. O Vinh Béc B6 ¢6 gio Dong Bic manh
cap 6.

- Ngay 27, mot dot khong khi lanh ¢6 cuong
dd manh anh hudng dén céac tinh mién Béc, troi
chuyén rét tir ngay 28; rét dam, rét hai trén dién
rong tir ngdy 29 voi nhiét do thap nhit phd bién
tir 8.0-11.0°C, ving niii tir 3.0-7.0°C, ¢6 noi thap
hon, dic biét tai Mau Son (Lang Son) dudi 0°C
trong ngay 30, ngay 31.

+ Mua vira, mua to:

Trong thang tai cac khu vuc trén toan qudc
d3 xay ra nhitng dot mua vira dén mua to, c6 noi
mua rét to, dang chi y nhét 1a cac dot mua nhu
sau:

- Tlrngay 7/12 dén dém 10/12, do anh huong
ctia khong khi lanh ting cudng manh két hop véi
nhiéu dong cua déi gio Pong nén & cac tinh tir
Thanh Hoa dén Pha Yén di c6 mua vira, mua to,
riéng céc tinh tir Nam Nghé An dén Bic Binh
Dinh d3 c6 mua to dén rat to voi luong muwa phd
bién 200-300mm, riéng ving ven bién Tp. Pa
Nang, tinh Quang Tri va cac tinh Quang Nam
dén Bic Binh DPinh c¢6 mua dic biét to: tai Da
Nang 965mm, Tam Ky (Quang Nam) 918mm,
Ba To (Quang Nam) 536mm, Hoai Nhon (Binh
Dinh) 545mm, Pong Ha (Quang Tri) 589mm...

- Tr ngay 11/12 d&én 16/12, do anh huéng
ctia khong khi lanh ting cudng manh két hop véi
nhiéu dong cua déi gio Pong nén & cac tinh tir
Quang Binh dén Phii Yén dd c6 mua vira, mua
to. Lugng mua phd bién 100-200mm, riéng cac
tinh tir Thira Thién Hué dén Quang Nam 250-
350mm, mot sd noi cd lugng mua 16n hon nhu:
Tra My (Quang Nam) 572mm, Ba to (Quang
Ngai) 394mm, Minh Long (Quang Ngai)
479mm, Son Giang (Quang Ngai) 425mm.

- Khu vyc Nam B§ do anh huong cua ranh
thap xich dao, sau 12 hoan luu cta ap thip nhiét

TINH HINH KHi TUQNG THUY VAN

d6i nén tir ngay 23 dén ngay 30 khu vuc co6 mua
rao va dong rai rac,tong lugng mua tir 50-
100mm tai mién bong Nam B§ va tu 70-
120mm. ¢6 noi trén 150mm tai mién Tay Nam
Bo.

- Tir chiéu tdi ngay 27 dén hét thang, do anh
hudng cua khong khi lanh manh, khu vuc Bic
B9, Trung B c6 mua rao va dong di¢n rong, dac
biét tai khu vuc Trung B c6 mua vira, mua to.
Téng lugng mua phd bién tir: 20-50mm tai Béc
B9, 40-100mm tai Trung B, c6 noi cao hon;
riéng khu vuc tir Thira Thién Hué dén Khanh
Hoa phd bién tir 100-250mm, ¢ noi cao hon.

2. Tinh hinh nhiét d¢:

Nhiét do trung binh thang 12/2018 tai khu
vuc Béc Bo phé bién cao hon TBNN cung thoi
ky tr 1.5-2.5°C; tai khu vuc Trung B0, Tay
Nguyén, Nam B¢ cao hon tir 2.0-3.0°C, ¢6 noi
trén 3.0°C; dac biét, Kon Tum, nhiét d6 cao hon
tur 3.5-4.0°C.

Noi ¢6 nhiét do cao nhat 1a Tan Son Nhat
(TP.HS Chi Minh): 35,6°C (ngay 11)

Noi ¢6 nhiét do thip nhat 1a Mau Son (Lang
Son): -1.1°C (ngay 12).

3. Tinh hinh mwa:

Tong luong mua (TLM) thang 12/2018 tai
khu vic Bic Bo phd bién tir 40-100mm, c6 noi
trén 100mm, cao hon tir 2-4 1an so véi TBNN
cung thoi ky, dac biét 1a tai cac tinh trung du va
ddng bang Béc Bo. TLM tai khu vuc Thanh Hoéa,
Ngh¢ An va Ninh Thuan, Binh Thuan phé) bién
tor 100-250mm, cao hon TBNN cung thoi ky tur
3-5 1an. Tai khu vuc tir Ha Tinh dén Khanh Hoa,
TLM tr 300-700mm, dac bi¢t khu vuc tir Quang
Tri dén Binh Dinh TLM tir 700-1300mm, cao
hon TBNN ciing thoi ky tir 2-4 1an.

Noi ¢ lugng mua thang cao nhat 1a Da Ning:
1279mm, cao hon TBNN Ia 1080mm, dat gia tri
ky luc trong chudi s6 liéu lich st.

Noi ¢ lugng mua thang thip nhat 1a Dk T6
(Péc Lac): 1mm, thip hon TBNN la 9mm.

4. Tinh hinh niing:

Téng s gid ning trong thang 12/2018 tai hau
khép ca nudc phd bién déu thap hon TBNN ciing
thoi ky.

TAP CHi KHI TUQNG THUY VAN
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Noi ¢6 s gio nang cao nhit 13 Phudc Long
(Binh Phudc) véi 231 gio, thép hon TBNN 1a 31
gio.

Noi ¢ sé gio ning thip nhit 1a Quy Hop
(Nghé An): 39 gid, thap hon TBNN 1a 79 gio.

TINH HINH THUY VAN

1. Bic B)

Muc nuéc cac song trén thuong luu hé thong
song Hong va Thai Binh tiép tuc bién d6i cham
theo xu thé xuéng dan; myc nudce ha luu chiu
anh huéng manh boi thuy triéu va sy diéu tiét
ctia cac ho chira.

Luong dong chay thang 12 trén song Da,
song Gam va song Chay 16n hon TBNN, riéng
song Thao, ha luu song Lo va séng Hong nho
hon TBNN, cu thé: trén song Da dén hd Hoa
Binh 16n hon 227%; song Thao tai Yén Bai nho
hon khoang -54%, song L6 tai Tuyén Quang nho
hon -83%; ha du song Héng tai Ha No1 nh6 hon
khoang -12%.

Trén song Pa, muc nude cao nhat thang 12
tai Muong Lay 1a 211,94m (19h ngay 04); thép
nhit 14 210,76m (13h ngay 31), trung binh thang
12 211,50m; tai Ta B(, muc nudc cao nhit thang
dat 115,98m (10h ngay O1); thip nhit la
112,29m (22h ngay 31), trung binh thang
113,75m. Luu luong 16n nhit thang dén hd Hoa
Binh 1a 2299m%/s (13h ngay 05), nho nhat thang
12 40m?/s (7h ngay 08) do diéu tiét ciia hd Son
La; trung binh thang 869m?/s, cao hon TBNN
(714m3/s). Muc nuéc hd Hoa Binh luc 19 gio
ngay 31/12 1 112,37m, thap hon cing ky nim
2017 (116,47m).

Trén song Thao tai tram Yén Bai, myc nudc
cao nhat thang 1a 25,91m (07h ngay 03); thap
nhét 1a 24,40m (19h ngay 06), trung binh thang
la 25,08m, cao hon TBNN cung ky (24,96m).

Trén song Lo tai Tuyén Quang, myuc nudc
cao nhat thang 1a 15,18m (07h ngay 24); thap
nhit 12 13,79m (22h ngay 25)- dat gia tri thip
nhit cing ky, trung binh thang 1a 14,68m, thap
hon TBNN cung ky (16,33m).

Trén song Héng tai Ha NoOi, muc nudc cao
nhét thang 1a 2,14m (13h ngay 26), thap nhat la
0,66m (07h ngay 31), trung binh thang 1a 1,41m,

TAP CHI KHI TUQNG THUY VAN

thip hon TBNN (3,44m) 1a 2,03m, x4p xi cling
ky nam 2017 (1,31m).

Trén song Thai Binh tai Pha Lai myuc nudc
cao nhat thang 1a 1,67m (11h ngay 07), thip nhit
la 0,05m (22h ngay 21), trung binh thang la
0,74m, thip hon TBNN cung ky (0,97 m).

2. Trung B9 va Tay Nguyén

Trong thang trén cac song ¢ khu vuc Trung,
Nam Trung B0 xuat hién 03 dot Ii.

Dot 1: Tir ngay 08-13/12, trén cac song tur
Quang Binh dén bac Khanh Hoa xuét hién dot
11, bién d¢ 11 1én trén cac song vira va nho phé
bién tir 2,0-4,5m, dinh 1ii trén cac song phd bién
0 muc BD1-BD2, riéng dinh 1l trén song Vé
(Quang Ngai) tai Song V¢ 4,92m (17h/09/12)
trén BD3 0,42m; trén song Kon (Binh Dinh) tai
Thach Hoa 1a 8,25m (21h/09, trén BD3 0,25m).

Dot 2: Tur ngay 14-17/12, trén cac song nhd
tir Quang Ngdi ¢én Khanh Hoa xuat hién 1 dot 1d
nhd, bién do 1i Ién trén cac song tur 1,5-2,0m,
dinh 1ii trén cac séng phd bién & mirc BP1, riéng
dinh 10 trén song Vé tai Song VEé 3,9m
(04h/15/12), trén BD2 0,4m.

Dot 3: Tur ngay 29-31/12, trén cac song tu
Quang Nam dén Ninh Thuan xut hién dot 1,
bién d6 lii 1én trén cac song phd bién tir 2,5-
4,3m, riéng bién do 1 1én trén song Cai Nha
Trang tai Pong Tring 1a 6,14m; dinh 1 cac song
tr Quang Ngdi dén Khanh Hoa ¢ mic ¢ mic
BD1-BD2 va trén BD2, cic song 6 Quang Nam
con dudi miac BD1.

Trong thang, cac song khac tir Thanh Hoa dén
Thira Thién Hué, Binh Thuan va khu vuc Tay
Nguyén c6 dao dong nho.

3. Khu vwec Nam B9

Muyc nuée song Ciru Long bién ddi cham theo
triéu. Muc nudc cao nhit thang trén song Tién
tai Tan Chau 1,87m (ngay 01/12); trén song Hau
tai Chau Ddc 1,96m (ngay 01/12), tai cac tram ha
luu song Cuu Long ¢ mirc BD1 va trén BD1.

Trong thang, myuc nudc trén song Dong Nai
xuét hién 3 dot dao dong nho, myuc nudce cao nhét
thang tai tram Ta Lai 1a 110,88m (ngay 08/12).
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Hinh 1: Ban dé chuan sai nhiét do thang 12 - 2019 so véi TBNN (do C)
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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
binh | a1 | N | i | a6 | N

1 |[Tam PBuong 156 1 2.0 [ 194 | 255 6 13.1 ] 7.5 31 86 46 2
2 |Pién Bién 1991 26 [ 245 ] 284 | 21 17.1 1 129 | 31 85 58 29
3 [SonLa 1701 2.0 | 224 | 28.7 5 135 7.2 31 79 41 26
4 |[SaPa 11.6 | 2.1 14.6 | 20.4 5 9.3 3.0 30 87 55 2
5 |Lao Cai 19.8 1 2.5 | 23.8 ] 30.0 6 1741 10.8 | 31 83 48 1
6 |Yén Bai 190 | 2.0 | 22.8 | 29.5 2 169 | 9.2 31 85 53 18
7 |Ha Giang 189 1 2.2 [ 225] 293 4 16.7 1 9.9 31 85 53 17
8 |Tuyén Quang 1951 23 [ 23.1] 30.2 4 1731 94 30 82 49 18
9 |[Lang Son 1541 0.6 [ 19.3 | 28.8 3 13.2 ] 5.1 30 87 51 18
10 |Cao Bé'mg 16.0 ] 1.0 | 20.8 | 30.3 4 135 6.5 30 88 50 17
11 |Thai Nguyén 1891 1.6 | 222 ]| 29.6 3 16.8 | 8.2 30 80 39 18
12 |Bic Giang 1871 1.0 | 22.5 | 30.2 3 16.3 | 8.1 30 81 44 17
13 |Phu Tho 189 1 1.3 [ 22.7] 303 4 16.7 1 9.0 30 88 52 18
14 |Hoa Binh 1931 1.8 | 239 31.7 4 16.5] 9.6 30 84 49 18
15 |Ha Noi (Ha Bong) 199 1.7 | 23.4 | 30.7 4 17.7 1 8.6 31 79 41 17
16 |Tién Yén 1791 1.5 | 21.2 | 285 2 158 74 30 88 53 17
17 |Bai Chay 190 ] 1.5 | 22.1 | 29.6 6 1701 7.9 30 85 54 17
18 [Phu Lién 188 1 0.7 | 22.6 | 29.7 6 16.7 | 8.0 30 93 58 17
19 |Thai Binh 190 ] 1.3 | 224 ] 30.0 3 16.8 | 85 30 88 53 17
20 |Nam Dinh 19.1 | 0.7 | 22.7 | 30.2 3 17.0 | 8.2 30 86 51 17
21 |Thanh Hoa 1991 13 [ 229 ] 29.6 2 179 1 104 | 30 86 48 17
22 |Vinh 20.6 | 1.7 | 23.5 | 29.6 3 188 1 11.2 | 31 88 58 18
23 D(‘”)ng Hoi 219 | 2.0 | 24.4 | 28.9 7 199 | 125 | 31 89 67 18
24 |Hué 2241 1.6 | 25.5 | 30.0 2 20.3 | 15.1 31 93 66 22
25 |PaNing 241 22 | 27.0 | 299 3 224 | 184 | 31 87 61 22
26 |Quang ngai 248 | 24 | 279 | 30.9 3 2291 199 | 31 91 65 22
27 |Quy Nhon 26.0 | 2.3 | 283 | 313 8 243 1 225 | 24 83 60 22
28 |Play Cu 223 3.0 | 287 | 31.3 | 21 182 | 153 19 78 40 22
29 |Buon Ma Thuot 234 22 [ 275 31.1 21 21.1 | 195 ] 20 83 51 21
30 (PbaLat 17.8 1 1.1 [ 22.0 | 253 | 21 153 ] 11.6 | 22 83 25 22
31 |Nha Trang 264 | 25 | 286 31.0| 22 |247 | 223 | 28 82 57 22
32 |Phan Thiét 2721 1.9 | 309 [ 335 14 | 246 | 228 | 31 78 50 14
33 |Viing Tau 27.6 | 2.1 | 309 | 32.7 15 | 253 | 23.8 12 79 60 8
34 |Tay Ninh 279 2.7 | 33.1 | 345 4 245 | 23.5 17 77 41 5
35 |T.P H-C-M 28.7 1 3.0 | 33.2 | 35.6 6 25.7 | 23.7 | 27 71 42 5
36 |Tién giang 2721 23 | 315 | 334 6 2451 222 | 31 82 49 14
37 |Céan Tho 2771 2.1 | 322 | 343 6 25.0 | 23.1 28 79 46 5
38 |Soc Trang 2741 1.8 | 31.6 | 32.8 | 29 | 247 | 228 | 27 8 48 14
39 |Rach Gia 27.6 | 1.7 | 30.7 | 33.0 1 248 | 229 | 31 82 59 31
40 |Ca Mau 279 24 | 31.6 | 33.2 1 255 | 23.0 | 28 80 53 13
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CUA CAC TRAM THANG 12 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

106 73 41 9 8 3 8 41 3 2 146 | -27 0 0 1 0
42 21 14 10 8 3 8 42 3 29 | 100 | -29 0 0 1 0
37 24 19 31 17 2 3 51 3 26 | 141 | -23 0 0 0 0
112 57 32 30 7 13 17 45 6 21 | 125 -1 0 0 0 4
24 -1 6 30 6 5 11 69 4 6 116 5 0 0 0 0
37 11 11 30 5 7 14 | 47 3 1 73 -23 0 0 0 0
50 19 17 29 5 7 15 46 3 5 77 -12 0 0 0 2
34 15 10 30 7 5 12 60 3 6 86 -18 0 0 0 2
55 32 19 12 15 2 7 42 3 17 87 -30 0 0 0 8
30 11 12 30 10 5 10 33 2 5 79 -32 0 0 0 0
38 15 10 30 15 4 10 69 4 5 83 -40 0 0 0 0
67 49 22 12 6 3 11 61 3 17 | 109 | -22 0 0 0 0
74 49 19 30 15 5 9 41 3 4 75 -35 0 0 0 0
76 64 32 12 11 4 11 44 3 5 118 -4 0 0 0 0
84 61 26 12 10 4 13 60 3 17 91 -18 0 0 0 0
36 12 11 12 7 7 10 39 3 28 73 -43 0 0 0 0
38 19 14 9 13 6 10 50 4 28 86 -53 0 0 0 0
45 13 12 9 8 6 12 37 3 19 | 100 | -29 0 0 0 4
64 41 25 11 14 6 9 42 3 17 88 -39 0 0 0 3
111 82 27 8 9 5 9 55 3 15 97 -32 0 0 0 2
128 | 100 | 32 28 14 6 11 54 3 17 | 113 | -16 0 0 0 2
436 | 367 | 287 8 10 6 12 42 3 20 82 -6 0 0 0 0
307 | 178 | 95 9 6 7 17 49 3 18 75 -4 0 0 0 0
745 | 448 | 227 | 10 5 12 21 23 2 22 78 3 0 0 0 0
1279 | 1080 | 635 9 5 12 22 43 3 28 79 -32 0 0 1 0
587 | 319 | 149 9 4 13 24 29 2 22 97 -4 0 0 2 0
338 | 168 | 61 29 5 12 24 63 4 22 | 129 -1 0 0 0 0
- -13 - - 27 1 1 74 3 8 192 | -41 0 0 0 0
23 1 11 29 12 4 8 73 4 10 | 168 | -36 0 0 0 0
74 45 23 15 15 4 9 46 3 22 | 145 | -84 0 0 0 0
291 124 | 89 29 4 10 24 | 104 6 31 | 120 | -31 0 0 0 0
15 -6 15 27 13 2 4 111 7 13 ] 191 | -6l 0 0 0 0
23 0 15 23 12 4 7 85 4 13 1170 | -60 0 0 2 0
103 64 47 26 9 2 9 95 6 31 | 212 | -37 0 0 4 0
57 9 20 11 5 7 11 ] 101 5 10 | 148 | -75 5 0 2 0
75 35 50 27 7 8 12 72 4 5 170 | -49 0 0 6 0
112 71 65 28 18 4 8 86 4 31 | 206 -2 0 0 6 0
161 119 | 71 28 7 4 9 82 5 13 1174 | -32 0 0 3 0
202 [ 157 | 59 27 6 8 15 85 5 2 178 | -46 0 0 6 0
48 -34 11 14 7 4 13 85 4 13 ] 120 | -81 0 0 3 0
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