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BAI BAO KHOA HQC

THU NGHIEM HE THONG PONG HOA GSI TRONG
BAI TOAN DU BAO PINH LUQNG MUA TREN KHU VUC
NAM BO

Pham Quang Nam', Mai Vin Khiém', Nguyén Quang Trung', Vii Vin Thing!

Tém tit: Nghién ciku ndy trinh bay mot sé thir nghiém bwde dau cia viéc dong héa sé liéu bang
hé thong dong héa néi suy thong ké dir liéu dang diém - GSI (Gridpoint Statistical Interpolation),
v&i muc dich la dé cai thién chat lwong du bao dinh lwong muwa cua mo hinh WRF (Weather Research
Forecasting) cho khu viec Nam Bg. Cac nguén 0 liéu quan trdc bé mat, cao khong va s6 liéu vé tinh
GPS-RO dd dwoc thu thip, va chuyén doi sang dinh dang PrepBUFR ma GSI yéu cau. GSI dwoc chay
Véi cde truong hop dong héa bién phan 3 chiéu (3DVar), va dong héa lai t6 hop bién phén 3 chiéu
(3DHybEnVar), két hop véi cdc sé liéu quan trdc, cing véi truong hop khéng dong héa tao thanh
bon truong hop thir nghiém. Két qud cho thdy truong hop dong héa lai véi ca ba loai s6 liéu quan
trac (3DHybEnVar GPS-RO) dd cho dy bdo vé dién mua va nguéng muwa vira (16-50mm 24h-1)o

cdac han du bao 24h va 48h tét hon cdc truong hop khac.
Tw khoa: GSI, 3DVar, Hybrid-EnVar, Du bao mwa, Nam Bo.

Ban Bién tép nhan bai: 05/12/2018 Ngay phan bién xong: 14/02/2019  Ngay dang bai 25/02/2019

1. Mé dau

Ngay nay, mé hinh sb tri dong vai trd quan
trong trong bai toan du bao thoi tiét va dic biét
trong du bao dinh lugng mua [1]. Mac du cac hé
thong mé hinh s6 tri da c6 nhitng budc tién vuot
bac nhung van dé du bao mua ctia mé hinh van
chura dung nhiéu sai 8, dic biét & khu vuc nhiét
déi va gié mua [2, 12]. B9 chinh xac cua cac du
béo thoi tiét béng mo hinh sd tri phu thudc vao
nhiéu yéu t6 khac nhau, tuy nhién trong d6 co
vai trd quan trong cua diéu kién ban dau. Do vay,
viéc cai thién chat lugng truong ban dau di va
dang dugc cac nha khoa hoc va cac trung tam
nghién ctru 16n trén thé giGi tap trung nghién ciru
phat trién [2]. Mot trong nhitng cach tiép can dé
cai thién truong ban dau 1a cap nhat cac sb liéu
dia phuong bi bo qua hodc chua kip cap nhat vao
mé hinh toan cau. K¥ thuat cap nhat s6 liéu quan
tric cho truong ban dau ctia md hinh s6 trj duoc
goi 1a dong hoa sb lidu (data assimilation). Pong
hoa s liéu cho md hinh du bao khu vuc dugc ky
vong s€ nang cao ki nang du bao ciia mo hinh,

dac bi¢t voi du bao luong mua [8].

Nhitng thap ky gan day ching kién sy phat
trién manh mé cua cac k¥ thuat déng hoéa s6 liéu
[11]. Cac phuong phap dong hoa c6 dién nhu noi
suy toi wu (optimum interpolation) hay hiéu
chinh lién tiép (successive correction method) d
duoc thay thé bang cac ky thuat hién dai véi cach
tiép can bién phan. Vi du nhu phuong phap dong
hoa bién phan 3 chidu (3DVar), 4 chiéu (4D Var)
va cac bién thé loc Kalman té hop (EnKF) [17].
Trong d6, phwong phap 4DVar yéu cau nhiéu tai
nguyén tinh toan do sb liéu quan tric duoc cap
nhat theo thoi gian doi hoi phai sir dung mo hinh
tiép tuyén va lién hop dé tinh toan su phu hop
cua cac truong phan tich trén cta sO déng hoa
[7, 8]. Do d0, viéc ting dung phuong phap 4D Var
hién tai chi duoc thuc hién & mot s6 trung tam du
bao 16n, noi c6 hé théng tinh toan rat manh, nhu
Trung tdm dy bao han vira caa Chau Au, Co
quan khi trong Nhat Ban, va Co quan khi tugng
cua Phap [11].

V6i mirc d6 phat trién cao, cac phuong phap
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ddng hoéa sb liéu doi hoi nhidu budc tinh toan
cling nhu qua trinh xt Iy s6 liéu nhiéu budce [13].
Mot trong nhitng vi du dién hinh 1a hé thong
dong hoa sb liéu tich hop ciia mo hinh WRF
(Weather Research and Forecasting model),
duoc goi 1a WRF-DA (WRF-Data Assimilation
System). O Viét Nam, mot s6 nghién ctru vé dong
hoa sb liéu nhu cua Tran Tan Tién va Nguyén
Thi Thanh (2011) d3 st dung WREF-DA dé thu
nghiém dong héa s liéu vé tinh MODIS bang
phuong phap 3DVar dé du bao mua 1én & khu
vuc Trung Bo [15]; Tran Tan Tién va cs (2013)
cling da tng dung phuong phap loc Kalman to
hop vao du bao cuong do bao 5 ngay [16]. Cac
két qua cho thy chét lwong cua dy bao & cac han
gan da t6t hon so v&i truong hop khong dong
hoéa. Tuy nhién, viéc ap dung WRF-DA con chua
rong rii ¢ Viét Nam do han ché vé tai nguyén
tinh toan cling nhu ngudn nhan lyc dé tiép can
v6i cac phuong phap dong hoa phirc tap.

Mot trong nhitng nd lyc dé giup viéc nghién
ctru bai toan dong hoa duoc ddng bo va hiéu qua
hon 14 su phat trién ctia hé théng dong hoa GSI
(Gridpoint Statistical Interpolation) [6]. H¢
thong GSI cho phép van hanh véi nhiéu loai s6
liéu quan tric va truong nén tir nhiéu mo hinh s6
tri khac nhau. Trai qua hon mdt thdp ky phat
trién, hé thong GSI c6 thé van hanh véi nhiéu
phuong phap dong hoa, bao gdm ca dong héa lai
t6 hop. Phuong phap dong hoa lai to hop bién
phan 3 chiéu duoc dé xuat lan dau tién bai
Hamill va Snyder (2000) [5], dé tan dung nhiing
wu diém va han ché cac nhuoc diém trong
phuong phap dong hoa bién phan. Mot s6 nghién
ctru stir dung hé thong GSI v6i dong hoa lai da
dua ra két luan rang phuong phap nay cho chat
lugng du bao cac trudng tot hon [10, 12, 17].
Tuy nhién, theo hiéu biét ctia nhoém tac gia, h¢
théng GSI hién tai chua dugc nghién ctru va thu
nghiém ¢ Viét Nam. Do do, muc dich ctia nghién
ctru nay 1a 1an dau tién thir nghiém ap dung hé
thong dong hoa s6 lidu GSI trong bai toan du bao
mua & Viét Nam. Bude dau, Nam Bo duge chon
lam khu vuc nghién ctru véi dédc trung cua khi
hau nhi¢t doi gi6 mua va can xich dao. Mua mua
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& Nam B6 kéo dai tir thang 5 dén thang 11, dong
gop trén 70% tong lwong mua ca nam [9]. Vao
mua mua, thuong hay xuét hién nhitng con mua
¢6 cudng do 16n trén mot sd dia phuong trong
vung. Dac biét, tac dong cua bién d6i khi hau gay
ra nhitng con mua trai mua véi luong mua lon
chua ting c6 trong lich str. Khi mua két hop véi
triéu cuong va lii s& gdy ngap Gng, anh hudng
dén san xudt va doi song cua dan cu trong ving.
Bén canh d6, Nam B c6 ba hd thuy loi 16n va
quan trong 12 Dau Tiéng, Tri An va Phudc Hoa,
¢6 vai tro diéu tiét 1i. Do dé, nghién ctru du bao
mua cho Nam B¢ c6 y nghia ca vé mat khoa hoc
va xa hoi.

Trong nghién ctru nay, hé thong GSI s& duoc
thir nghiém voi phuong phép dong hoa 3DVar
va dong hoa lai t6 hop bién phan 3 chiéu (3DHy-
bEnVar) ciing véi ba loai s6 liéu quan tric khac
nhau. M6 ta vé hé théng GSI, ngudn sb liéu va
thiét ké thi nghiém duoc trinh bay ¢ phan 2, két
qua va thao luan ¢ phan 3, va két luan & phan 4.

2. Hé thong GSI, ngudn sb liéu va thiét ké
thi nghiém

2.1a Gidi thigu vé GSI

Hé théng ddng hoa GSI ban dau dugc phat
trién boi Trung tdm Mo hinh hoa Mbi trudng
(EMC) tryc thude Trung tam Dy bao Moi truong
Qubc gia Hoa Ky (NCEP) [6]. Sau khi duoc dua
vao st dung cho nghiép vu tai Hé théng dong
hoa s6 lidu tai Bic My (NDAS) vao thang 6 nim
2006, hé thong GSI di duoc tmg dung cho nhiéu
hé thong nghiép vu khéc (v.d. Hé thong dong hoa
s6 liéu toan cau GDAS, Co quan Hang khong va
Vil try qudc gia Hoa Ky - NASA, hé théng du
bao bao HWRF). Nam 2007, Trung tam Thu
nghiém va Phat trién ctia Hoa Ky (DTC), két hop
v6i nhém phat trién chinh cua GSI, di tién hanh
chuyén dbi h¢ thong nghiép vu GSI sang dang
mi ngudén mo, ciing nhu hd trg viée phat trién va
phan phéi [6]. Phién ban ngudn mé dau tién cua
hé thdng GSI duoc cong bd vao ndm 2009. Tur
d6 cho dén nay da co nhiéu ban ning cip duoc
phat hanh, véi cac phuong phap va ky thuat dong
hda mai, cling nhu hd trg thém nhiéu loai $6 liéu
quan tric khac nhau.

S thang 02 - 2019



Hé thong GSI cho phép dong héa sd lidu theo
phuong phap bién phan 2 chiéu (2DVar), bién
phan 3 chiéu (3DVar), to hop bién phan 3 chiéu
(3DEnVar), bién phan 4 chiéu (4DVar) néu chay
két hop v6i mot mé hinh lién hop, to hop bién
phan 4 chiéu (4DEnVar), 1ai t6 hop (3D/4D hy-
brid EnVar) va loc Kalman t6 hop [6]. Hé thong
GSI hd trg viéc déng héa voi truong nén tir ndm
loai md hinh bao gém (1) mé hinh WRF véi ca
hai 161 dong luc ARW va NMM, cling nhu mo-
dun hoa khi quyén WRF-Chem, (2) mé hinh dy

Truong nén
(v.d. tit WRF-ARW)

S ligu quan tric
(v.d. GPS-RO)
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bao toan cau GFS, (3) m6 hinh mé phong méi
truong NEMS, (4) hé théng phan tich thoi gian
thiue quy moé vira RTMA va (5) mé hinh chét
luong khong khi CMAQ. Céc loai s6 liu co thé
dugc dong hoa qua hé thong GSI rat da dang vé
quy md bao gdm (1) cac s6 liéu quan tric truyén
thdng, (2) sd lidu quan tric va udc luong tir vé
tinh va (3) cac loai s6 liéu khac nhu quan tric tir
radar hay GPS-RO (Global Positioning System -
Radio Occultation) [6].

Céc tap tin
¢6 dinh

[ N T -* -
Tap tin cAu hinh : Tap tin mé ta thong tin :
Hé s6 hiéu chinh birc xa : = G 7 |
: Sai sb Sai s0 truong Hesotr
, truong nén quan tric CRTM 223
Ly gy ¥ e

J(x)= (x-x‘:b)TB"' (x-xb)+(;-H[x])TR"(v-H[x]) +J,

Truong phén tich

Hinh 1. M6 ta cac tdp tin dau vao va dau ra cua hé tho”'ng GSI

Hinh 1 mo ta cac tap tin dau vao va dau ra yéu
cau boi hé thdng GSI. Trong hau hét cac truong
hop, ba loai sb liéu dau vao can c6 bao gém: )
truong nén, (2) sd liéu quan tric va (3) cac tap tin
¢d dinh chira thong tin vé sai s6 trudong nén va
truong quan trac, ciing nhu hé s6 hiéu chinh birc
xa. Trong truong hop chay thir nghiém véi mot
s6 liéu quan tric gia (Iy twong), hé thong GSI
khong can s6 liéu quan trac. Trong truong hop
chay 3D hybrid EnVar, can c¢6 san pham du bao
t6 hop cho toan cau hodc khu vuc. Trudng nén co
thé léy ttr dau ra cia mod hinh du bao chay doc
1ap hoic tir budc dong hoa trude do. S6 lidu quan
trac c¢6 thé lay tir nhidu ngudn nhung can duoc
dua vé dinh dang PrepBUFR hodac BUFR [6].
Trudng phan tich dugc tao ra boi hé théng GSI
s& duoc st dung dé 1am trudong ban dau cho budce
du bao tiép theo cia mo hinh.

2.1b Uu diém ciia GSI

C6 thé nhan thay, véi cau trac mang tinh phd

quat cao, hé thong GSI ¢6 thé sir dung voi nhidu
loai sb liéu ciing nhu hd tro déng hoéa cho nhiéu
loai md hinh [11]. Do d6, hé thong GSI gitp
giam bat viée phat trién méi hé thong dong hoa
riéng biét cho mdi mo hinh. Vi cau tric nhat
quén, hé thong GSI cho phép tng dung & ca quy
mé khu vuc va toan cau. Mot sd nghién cuou da
danh gia san pham du béo ctia hé théng GSI cho
Bic ban cau [17], cho khu vuc nhu Biac My [10]
hay cho An D¢ [12]. Hon thé nita, hé théng GSI
cung cip mot nén tang chuan cho viéc danh gia
va so sanh mot cach co hé théng cac mo hinh
cling nhu tac dong cua cac loai sb liéu trong bai
toan dong hoa sd liéu [10]. Singh va Prasad
(2018) da str dung GSI dé so sanh kha nang dy
béo trong bon thang muia hé ndm 2015 tai An Do
gilta hai phuong phap 3DVar va 3D hybrid
EnVar [12]. Panh gia qua cac chi s6 thong ké
cho thdy phuong phap 3D hybrid EnVar giam sai
s thién dwong trong dur bao mua trén mot s6 khu

TAP CHI KHi TUQONG THUY VAN
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vuc ciia An Do. Khi phat trién phuong phap t6
hop lai 3DVar hybrid EnVar cho hé thong GSI,
Wang va ccs (2013) da cho thay tinh ung dung
cao cuia hé thong nay trong viéc nghién ctru sau
bai toan dong hoa [17]. Cac thi nghiém nhu so
sanh tc d6 hoi tu cua qué trinh cuc tiéu hoa hay
danh gia mtrc d6 hip thu s6 liéu vao truong phan
tich c6 thé dugc thuc hién trén nén tang cua GSI.
Ung dung hé thong GSI duoc phd bién nhu vay
mot phan nho GSI tinh toan trén khong gian
diém ludi thay vi khong gian phd, gitip cho viée
ap dung hiép phuong sai bat dong nhat di huéng
dé& dang hon [11]. Vi nhitng uu diém nay, viéc
tmg dung hé thong GSI ¢ nhiing trung tam du
béo tai cac qudc gia dang phat trién rat nén duoc
xem Xét.

2.2 Nguén sé liéu

Ba loai s6 liéu quan tric duoc st dung trong
viéc ddng hoa bao gdm: (1) sb liéu quan tric tai
19 tram khi tugng bé mat (cac bién nhiét do, khi
ap, do am tuyét dbi, va gio), (2) s6 liéu quan tric
cao khong tai tram HO Chi Minh va 3) s6 liéu vé
tinh GPS-RO. Céc tram quan tric bé mat phan
bd & khu vue Nam B véi vi tri duoc chira bé'mg
cham do trén hinh 2. GPS-RO la s6 liéu d6 phan

hoi song vo tuyén giita vé tinh GPS va vé tinh
LEO (low-Earth-orbiting) [4], 1y thuyét xay
dung truong sb licu nay la sy khuc xa cua tin
hiéu GPS khi dugc truyén xuyén qua khi quyén,
va qua thyc nghiém da xay dung dugc mot
phuong trinh ma c6 su lién hé vdi cac truong
nhiét do, khi ap, va ap suét hoi nudc [4]. Mot
diém dang luu y 1a GSI yéu ciu s liéu quan tric
duéi dinh dang ma chuan BUFR/PrepBUFR [6]
nén trong nghién ctru ndy mot chuong trinh For-
tran da duoc viét nham phuc vu qua trinh chuyén
d6i dinh dang s6 liéu. S6 lidu du bao toan ciu
Global Forecast System (GFS) véi d0 phan giai
ngang 0,5x0,5 d6 kinh vi, 32 muc thing dung,
va 84 gid du bao, dugc su dung lam diéu kién
ban dau va diéu kién bién cho md hinh WRF. S6
litu duwgc tdi  vé tr dia  chi
https.//'www.ncdc.noaa.gov/data-access/model-
data/model-datasets/global-forcast-system-gfs.

Dé danh gia két qua dy bao muwa cia mo hinh
trong cac truong hop thir nghiém, sé liéu mua
woc luong tir san phdm vé tinh GSMaP [14] va
s6 liéu quan tric luong mua ngay cia 19 tram
twong ung dugc su dung.

90E 95E 100E 105E 110E

115E 120E 125E 130E

Hinh 2. B¢ cao dia hinh (m), mién tinh va vi tri cac tram quan trac

2.3 Thiét ké thi nghiém

Ung dung hé théng GSI phién ban 3.6 voi hai
phuong phap dong hoa s liéu 3D Var va 3D hy-
brid EnVar, két hop véi ba loai s6 liéu quan tréc
khac nhau, bon trudng hop thir nghiém da duoc
tién hanh nhu mo ta trong bang 1. Trong do, hai
thi nghiém va&i phuong phap 3D hybrid EnVar

TAP CHi KHi TUQNG THUY VAN

sir dung s6 liéu dy bao t6 hop 21 thanh phan cia
hé théng du bao t6 hop toan cau (Global En-
semble Forecast System — GEFS). S6 liéu nay c6
the  tai  vé tr  dia  chi:
https://www.ncdc.noaa.gov/data-access/model-
data/model-datasets/global-ensemble-forecast-
system-gefs

@
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Bang 1. Mo ta cac thi nghiém dwoc thuc hién

Tén thi nghi¢m M6 ta S6 ligu dung dé dong hoa
NoDA Khong dong hoa Khong cod
3DVar Dong hoa bién phan 3 chiéu  Quan tréc tai tram va cao
3DHybEnVar khéng

3DHybEnVar GPS-RO

Ddng hoa lai t6 hop bién
phan 3 chiéu

Quan tric tai tram, cao
khong va GPS-RO

Trudng nén dugc tao bai md hinh WRF phién
ban 3.9.1 véi 3 mién tinh, nhu minh hoa trén
Hinh 2. TAm mién tinh & 10 do vi Bic va 110,4
do kinh Bong. Do phéan gidi ngang tuong Ung
ctia 3 mién 1a 54 km (100x65 diém lu6i), 18 km
(151x91 diém ludi), 6 km (157x109 diém ludi)
v6i 36 myc thang ding. B tham sb ciia md hinh
duoc lya chon gém 16p bién hanh tinh MY, so
d6 ddi luu Grell-Devenyi, vi vat Iy may WSM6,
so dd birc xa RRTM va so dd dat cia NCEP [13].
Nam dot mua 16n xay ra trén khu vuc Nam B0
dugc thu nghi¢p du bao vdi han du bao 84 gio
(thoi diém khoi chay 1a 12Z) bao gém: 01-
03/08/2016, 09-13/09/2016, 20-22/09/2016, 24-
26/09/2016, va 23-26/10/2016.

Céc chi sb thong ké danh gia du bao pha dugc
sir dung dé danh gia két qua dy bao cia mé hinh
khi so sanh véi sb liéu quan tric tai tram [3].
Trong danh gia du bio pha, bang ngau nhién
duogc xdy dung dé danh gia su phu hop gitra sy
xay ra hién tuong trong du béo va quan tric.

Bdng 2. Bang ngdu nhién ciia pha dw béo

Quan trdc
Quan trac
Co Khéng
° Cé H F
3
=
2 Khong M CN

T bang 2, ndm chi s6 danh gia duoc tinh
toan bao gom:
H+F

BT (1)
PP =y ?M (2)
FAR= Hi F (3)
CSI=TS = ﬁ 4)

H+CN
" M+F+H+CN (%)

Chi s0 FBI (hay Bias score) danh gia ty so
giita s6 truong hop du bao co xay ra so voi sd
truong hop thuc té quan tric co xay ra. FBI dat
gia tri Iy tuong khi FBI bang 1. Trong khi do,
FBI<I (hoic >1) cho thdy mé hinh du bao it hon
(hodc nhiéu hon) s6 1an hién tuong xay ra so voi
quan tric. Xac suét phat hién POD (Probability
of Detection) cho biét kha ning du bao thanh
cong ciia md hinh, c6 gia tri nam trong khoang
[0,1]. Gi4 tri POD cang gan 1 thé hién chat luong
du bao tot cang tot. Ty sd du bao sai FAR (False
Alarms Ratio) cho biét ty 1& dy bao khéng cua
mo hinh (md hinh cho két qua c¢6 nhung thuc té
hién tuong khong xay ra). Gia tri FAR bién doi
trong khoang [0,1], v6i gia tri tdi wu bang 0.
Diém s6 thanh cong CSI (Critical Success Index
hay Threat Score - TS) va chi sb dy bao dung PC
(Percentage Correct) c6 bién thién tir 0 dén 1.
Trong d6, CSI (hodc PC) bang 0 nghia 1a mo
hinh khéng c6 k¥ nang va CSI (hodc PC) bang 1
mo hinh 1a hoan hao. Gia tri cia PC cang 16n thi
s6 1an dy bao ding ciia mé hinh cang cao.

3. Két qua va thio luin

3.1 Pdnh gid trwong ban dau

Gia s6 cua trudong ban dau trong cac truong
hop ddng hoa so v6i khong dong héa duge thé
hién trén hinh 3 va hinh 4 twong tng v4i mién
tinh thir hai va thir ba. Cac bién dwoc danh gié tai
muc 850 mb bao gém nhiét do, tdc do gi6 kinh
vi huong va ty 1€ xao tron hoi nuéde. Nhin chung,
su thay dbi rd rét hon ca cua trudng phan tich
nam & khu vuc Lam Ddng va Dong Nai (v.d. toc
d6 gi6 kinh vi hudng chénh léch hon 1 m/s). Bbi
v6i bién ty 1& x4o tron hoi nude, khu vue c6 sy
thay ddi lan rong hon vé phia thanh phé H6 Chi
Minh va Long An. Sy thay d6i cta cac trudng
phan tich c6 thé do vi tri c6 s liéu quan tric
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dugc dong hoa, két hop vai ban kinh anh hudng
duoc xac dinh badi thuat toan déng hoéa. Trong
truong hop str dung phuong phap 3D Var, ton tai
khu vuc ¢6 su tang cuc b rd nét hon vung xung
quanh. Trong khi d0, trudng hop dong hoa lai co

Temp (degK) at 850 mb U (m/s)

su hai hoa hon, khi d6 16n truong gia sé khong
chénh léch cao gifra cac vung. Truong hop
3DHybEnVar va 3DHybEnVar GPS-RO khong
¢6 su khac nhau nhiéu. Piéu nay c6 thé 1a do cac
tram GPS ¢ xa khu vuc dong hoa trong mién tinh.

V (m/s) QVAPOR (g/kg)

3DHybEnVar

Var_GPS-RO

3DHybEn'
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Hinh 3. Hiéu cdc truong ban dau ciia cdc truong hop dong héa va khéng dong héa tai thoi diém
127 24/10/2016, ciia mién tinh thir hai (d02)
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Hinh 4. Twong tw nhw hinh 3 nhung cho mién tinh thir ba (d03)

3.2 Danh gia truwong mwa

Két qua du bao lugng mua tich liiy 24h cua
mo hinh WRF chay khong dong hoa va céac
truong hop dong héa tai thoi diém 127 ciia ngay
24/10/2016 theo 3 han du bao 24h, 48h va 72h

TAP CHi KHi TUQNG THUY VAN

duoc so sanh véi sb 1iéu mua vé tinh GSMaP
(Hinh 5 va Hinh 6). Nhin chung, khi so sanh céc
truong hop dong hoa va khong ddng hoa, co thé
nhan thay rang di c6 sy khac nhau vé dién mua
du béo & xung quanh nhiing vi tri ¢6 s6 liéu quan
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tric dugc dong héa. O han dy bao 24h, ving
mua du bao cua cac truong hop dong hoa ¢ xu
hudng mo rong ra, co thé nhin thay tai cic ving
lan cén thanh phd Tan An, Kién Tudng, Can
Tho, va Rach Gia. Trong d06, truong hop 3DHy-
bEnVar GPS-RO c6 sy mo rong nhiéu nhat va

BAI BAO KHOA HQC

kha phtt hop véi GSMaP (Hinh 6). O han du bao
48h, tim mua 16n ¢6 xu huéng dich chuyén sang
phia dong va truong hop 3DHybEnVar GPS-RO
ciing thé hién diéu nay rd hon. Tuy nhién, & han
du bao 72h, giita cac truong hop dong hoa khong
con sy khac nhau nhiéu (Hinh 6).

JDHybEnVar_GPS-RO

-—

05 2 5

10 20 50 100

Hinh 5. Lwong mwa 24h cua 6 lidu GsMaP. va du bdo ciia mé hinh véi mién tinh d02 trong cdc
truong hop NoDA (khéng dong héa), 3DVar, 3DHybEnVar va 3DHybEnVar GPS-RO, 6 cdc han
dir bdo 24h, 48h va 72h, chay tai thoi diém 127 24/10/2016

NoDA

3DVar

3DHybEnVar

0.5 2 5
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Hinh 6. Twong tw nhit hinh 5 nhung cho mién tinh d03

3.3 Khad nang dw bdao mwa dinh lwong

Luong mua du béo duge phan thanh ba cép
mua (mua vira, mua to va mua rat to) tuong ing
voi cac nguong lugng mua la 16, 50 va 100
mm/24h. Céc chi s6 théng ké FBI, POD, FAR,
CSI va PC duoc tinh toan cho mdi han du bao
va trinh bay trong Bang 3. Nhin chung, tir cac

chi s6 thong ké, c6 thé thay d6i v6i ngudng mua
trén 50mm, ca bdn truong hop thir nghiém cia
mo hinh déu cho du bao voi ki ning thap.
Nguyén nhan mot phan c6 thé 1a do dy bao cua
mod hinh cho khong qua cao hodc khong qua
thép, va do s6 dot mua 16m chay thtr nghiém c6
lugng mua roi vao cac ngudng mua trén 50 mm

TAP CHI KHi TUQONG THUY VAN
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va 100 mm chua nhiéu, do do, cac phan tich sau
day chi danh gia cho ngudng mua vua.

Chi s6 FBI cua cac truong hop, ¢ ca ba han
du bao déu cho 16n hon 1 hay néi cach khac 1a s6
du bao roi vao ngudng mua vira cao hon quan
trac. O han du bao 24h, truong hop 3DVar cho
FBI gan 1 nhét (1,89). Véi chi s6 POD va CSI thi
truong hop 3DHybEnVar GPS-RO cho con s6
16n nhat (trong Gng 1a 0,561 va 0,232), chi sd
PC cua truong hop 3DHybEnVar  GPS-RO cling
cho thdy dy bao tot hon cac trudng hop dong hoa

khac, mic da nhé hon truong hop khong dong
héa nhung su chénh 1éch nay 1a khong danh ké.
O han dy bao 48h, cac chi s6 cho thay hai truong
hop cua dong hoa lai cho du bao tét hon cac
truong hop khac, trong do, truong hop 3DHy-
bEnVar GPS-RO c6 cac chi sb FBI = 1,743,
FAR = 0,358, va PC = 0,544 t6t nhat. Con ¢ han
du bao 72h thi truong hgp 3DHybEnVar cho du
béo tot hon, v6i cac chi sb thong ké tot nhat 1a
FBI =2,245, FAR = 0,325, vaPC=0,614

Bdng 3. Piém s6 danh gid ky ndang dir bdo muea & cac han diw bao 24h, 48h va 72h. S6 thir tw 1, 2,
3 va 4 twong ung voi cdc thi nghiém NoDA, 3DVar, 3DHybEnVar va 3DHybEnVar GPS-RO

STT PC 16-50mm 50-100mm > 100mm
FBI POD FAR CSI FBI POD FAR CSI FBI POD FAR CSI

Han du bao 24h

1 0,503 1,988 0,537 0,458 0,219 0,276 0,069 0,019 0,057 0 0 0

2 0,485 1,89 0,5 0,438 0,209 0,724 0,172 0,051 0,111 0 0 0

3 0,462 2,061 0,524 0485 0,207 0,586 0,138 0,042 0,095 0,5 0 0,006 0

4 0,497 1976 0,561 0446 0,232 0,621 0,172 0,042 0,119 0,25 0 0,003 0
Han du bao 48h

1 0,526 1,797 0,446 0,373 0,19 0,065 0 0,006 0 0,25 0 0,003 0

2 0512 1811 0419 0384 0175 0,097 0 0,01 0 0 0 0 0

3 0,526 1,932 0,514 0,392 0,212 0,032 0 0,003 0 0 0 0 0

4 0,544 1,743 0,446 0,358 0,194 0,032 0 0,003 0 0 0 0 0
Han du bao 72h

1 0,573 2,283 0,358 0,353 0,123 0,167 0 0,009 0 0 0 0 0

2 0,556 2,642 0,491 0,394 0,156 0,056 0 0,003 0 0 0 0 0

3 0,614 2245 0472 0,325 0,17 0 0 0 0 0 0 0 0

4 0594 2302 0453 0339 0,159 0056 0 0,003 0 0 0 0 0

4. Két luin

Trong nghién ctru nay, hé théng dong hoa
GSI da dugc thiét 1ap thanh cong va chay thu
nghiém cho bai toan dy bao dinh lugng mua &
khu vuc Nam B¢. Pay 1a mgt hé théng d@)ng hoa
s6 liéu co tinh déng bd cao vdi kha nang cap nhat
nhiéu loai s6 lidu va tuong tac voi truong nén tir
nhiéu loai mé hinh. Trong nghién ctru ndy, hé
théng GSI dugc thir nghiém cho cic phuong
phap ddng héa 3D Var va 3DHybEnVar cung vé6i
ba loai s6 liéu (quan tric bé mat, cao khong va s6
li¢u v¢€ tinh GPS-RO). Nam dot mua 16n xay ra
vao nam 2016 duoc chon dé thu nghiém duy bao.
Céc két qua budc dau cho thay tinh wu viét cia
hé thong GSI trong viéc chuyén doi s6 liéu quan
tric sang dinh dang chuin PrepBUFR nén thuan

TAP CHi KHi TUQNG THUY VAN

tién hon trong viéc luu trir, cling nhu kiém dinh
chat luong cua sb liéu dau vao. Thir nghiém
dong hoa lai 3DHybEnVar GPS-RO di cho dy
b4o vé dién mua va ngudng mua vira (16-50
mm) trong cac han du bao 24h va 48h tét hon
céc truong hop con lai. Hé théng GSI dong hoa
lai t6 hop nay ky vong sé& cai thién chét luong dy
bédo mua cho khu vuc Viét Nam néu cac nguén
s6 liéu dia phuong dugc cap nhat. Tuy nhién, can
¢6 nhirng nghién ctu chuyén sau va ¢ quy mo
16n hon nham dua ra nhimg két luan mang tinh
tong hop hon. Bén canh d6, mét trong nhing
hudng nghién ciru tiép theo ddi voi hé théng GSI
1a xem xét thir nghiém phwong phap dong hoa
4DVar va sb liéu quan tric tir radar thoi tiét
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Loi cam on: Bai bdo dirgc hoan thanh nho s hé tro ciia Dé tai “Nghién cieu xdy dung hé thong
nghiép vu du bao dinh lwong mua khu vwec Nam B9 va canh bao mwa lon han cuc ngcfn cho thanh
phé Ho Chi Minh”, mad s6 KC.08.14/16-20.
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AN EXPERIMENT WITH GSI SYSTEM FOR DATA ASSIMILA-
TION TO IMPROVE QUANTITATIVE RAINFALL FORECAST
OVER SOUTHERN VIETNAM REGION

Pham Quang Nam!, Mai Van Khiem', Nguyen Quang Trung', Vu Van Thang!'
'Viet Nam institute of Meteorology, Hydrology and climate change

Abstract: This study represents some experiment results of data assimilation using GSI (Grid-
point Statistical Interpolation) system, with the aim to improve quantitative rainfall forecast of WRF
(Weather Research Forecasting) model over the Southern region. Observed datasets of surface,
sounding and GPS-RO satellite data were collected and converted to the PrepBUFR format which
is required by GSI. The GSI is run with cases of 3DVar assimilation and 3DHybEnVar, as well as
combined with data observations, along with the non-assimilated to create four cases for the ex-
periment. The results show that 3DHybEnVar with all the observed datasets (3DHybEnVar GPS-RO)
has forecasted the spatial distribution of rainfall and medium threshold (16-50 mm 24h-1h) at 24h
and 48h lead times are better than others.

Keywords.: GSI, 3DVar, Hybrid-EnVar, Rainfall forecast, Southern Vietnam.
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PANH GIA TINH TON THUONG CHO CAY LUA DO
XAM NHAP MAN TREN PIA BAN TINH THAI BINH

P Pirc Thing!, Tran Hong Thai2, V6 Vin Hoa!

Tém tit: Bai bdo ndy trinh bay két qua danh gid mirc d¢ ton thiong do xdm nhdp man cho cdy
lua trén khu viee tinh Thai Binh. Nghién cuu da tién hanh xay dung duwoc bo chi thi danh gia tinh dé
bi ton thwong do xdm nhdp mdn cho cdy liia tinh Thdi Binh trong boi canh bién doi khi hdu trong
do tinh ton thicong dwge cau thanh tir tiv 3 yéu to gom: Bé phoi nhiém (E), dé nhay cam (S) va kha
néng thich img (AC). Két qua tinh todn cho thdy tai Thai Binh chi sé dé bi ton thwong hau hét & cac
mike thap, trung binh, cao. Trong d6, huyén c6 mire @ dé bi ton thirong cao bao gom 2 huyén Thdi
Thuy va Tién Hdi; huyén c6 mirc do dé bi ton thwong trung binh bao gom 4 huyén Vii Thu, Kién
Xuwong, Péng Hung, Quynh Phu va noi cé mike dé dé bi ton thwong & mie thap la thanh phé Thai

Binh va huyén Hung Ha.

Tir khoa: Pdanh gid tinh ton thwong, cdy hia, xam nhdp man, Tinh Thdi Binh.

Ban Bién tép nhan bai: 20/12/2018 Ngay phan bién xong: 15/02/2019  Ngay dang bai: 25/02/2019

1. Mé dau

Thai Binh 1a mét trong 4 tinh ven bién dong
bang song Hong cé tiém ning phat trién nong
nghi¢p. Hién tai, dién tich dat st dung trong
ndng nghiép cua tinh chu yéu la trong lua. Dudi
tac dong cua bién d6i khi hau (BDKH), tinh
trang nudc bién xdm nhép sau vao ving dat lién
lam cho dién tich canh téc tai cac dia phuong ctua
tinh Thai Binh bi nhiém man dang c6 xu hudng
gia tang. Theo danh gid cua S¢ Tai nguyén va
Moi truong tinh Thai Binh [3], néu muc nuée
bién dang 50 cm thi dién tich dat co nguy co
ngap trén dia ban tinh 1a 11,8%; néu dang lén
100 cm thi s& c6 khoang 31,4% di¢n tich c6 nguy
co bi ngap. Nhiéu nghién ciru da chi ra ring vao
muia kiét nwéc phuc vu cho san xuat nong nghiép
va thuy san ¢ Thai Binh c6 d§ man vuot qua
ndéng do cho phép da lam giam ning suit cay
trong [1, 2].

Tién Hai 1a mot trong nhitng 2 huyén ven
bién cta Thai Binh chiu anh hudng ning cua
BDKH va nudc bién dang. Bén canh viéc thuong

'Bai Khi tuwong Thity van khu viec dong bang Bdc
B¢

Tong cuc Khi tieong Thiiy van

Email: vovanhoa80@yahoo.com,
thangtv1967@gmail.com

xuyén chiu anh huong cua bao, hién tuong rét
dam, rét hai voi cuong do manh cung mua 16n
thuong xuyén xay ra gay ung lut, thi viéc nudc
bién dang gay ngap man tac dong khong nhd dén
phat trién nong nghiép va phat trién tat ca cac
nganh kinh té tai day. Vi duong bo bién dai 23
km, ¢6 2 cira song 16n d6 ra bién, nguy co nhiém
man luon hién hiru. Hién tugng nudc bién dang,
xam nhap man tién sau vao noi dia gdy nhiém
min ngudn nude, anh huong 1én dén ngudn
nudc tudi gay thiét hai 16n cho san xut nong
nghiép va doi sdng ciia nhan dan. Tac dong cua
BDKH di lam thay d6i mot s6 quy luat tu nhién,
moi trudng, tac dong tiéu cuc dén hé sinh thai
rimg ving ven bién, dic biét 1a d&én cay lua. Do
do, viéc danh giad dugc muc do tén thuong cho
cay lua do hién tugng xam nhap man cho khu
vyc ven bién tinh Thai Binh trong bdi canh
BDKH 1a hét stc can thiét.

2. M ta tap so liéu va phwong phap nghién
cuiru

Trong nghién ctru nay, chiing t61 sir dung khai
niém tinh d& bi ton thuong (V) ctua IPCC (2007)
[5] va viéc tinh toan dugc dua trén phuong phap
chi s (day 1a phwong phap duoc ap dung nhiéu,
phd bién trong cac nghién ciru vé danh gia tinh
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dé bi tén thuong do xam nhap man). Tinh dé bi
t6n thwong (V) dugc cau thanh tir 3 yéu t6 gdm:
Do phoi nhiém (E), dd nhay cam (S) va kha nang

thich ung (AC). Bang 1 dudi day dua ra cac
thanh phan cdu thanh nén E, S va AC.

12)

Bang 1. Cdc chi thi tinh dé bi ton thuwong do xam nhdp man

YeU | Chi 6 chinh Chi sé phu thanh phan Ponvj | \guonkhai thic st
to dung
Ti 1¢ dién tich nhiém min trén 1 %4a) Trung tam dit licu
Do min ¢ ; ’ o KTTV
(ED Ti 1¢ dién tich nhiém min trén 4 %¢b)  Poo Tmnglgrr?\eu ligu
Dicn tich e o Kich ban BDKH va
ngap do Ti 1€ di¢n tich ngdp do nudc bién dang | C 1A 1n
A %0 nudc bién dang
nudc bién (KB 50cm) (¢) (NBD) 2016
dang (E2)
Nhiét do trung binh mua Xuan (a) °C
E | Nhi &t do Nhiét d§ trung binh mua He (b) °C
(E3) Nhiét d6 trung binh muia Thu (c) °C
VA - . N Kich ban BDKH va
Nhiét do trung binh mua Pong (d) C NBD 2016
Luong mua trung binh mua Xuén (a) | mm
Luong mua Luong mua trung binh mua He (b) mm
(E4) Luong mua trung binh mua Thu (c) mm
Luong mua trung binh mua Poéng (d) | mm
Téng dan sb (a) Nguoi Nién giam thong ké
Mat do dan sé (b) Ngudi/km? | Nién giam thong ké
Ti 18 déan sb nit (c) % Nién giam thong ké
2 Ty 1€ ho gia dinh thudc hg nghéo (va |, XA
Danso (S1) | cin ngheo)/tdng sé ho dan (d) % Phiu dicu tra
Ty 1€ dan s6 lam néng nghiép tai dia o, Phiéu didu tra
phuong (¢)
Ty 1€ s0 dan trong lua tai dia phuong o, Phiéu didu tra
S ®
Ty 1¢ dién tich dat néng nghiép/tong |, I S
dién tich tu nhién (a) % Nién gidm thong ke
Dién tich canh tac laa vu BDong Xuin Nién giam thong
o b) Ha ké/ Phiéu didu tra
Sinh ké (52) | ¢
Dién tich canh tac laa mua Thu Pong Ha Nién giam thong
(c) ké/ Phicu dicu tra
San lugng lua/ndm (d) Tan Nién giam thong ké
Gia tri san luong lua/nam (e) Triéu dong | Nién giam thong ké
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Yiu Chi sb chinh Chi sb phu thanh phan Pon vi Nguon khai théc si
t0 dung
) Bao cao cua dia
S Mat d6 song sudi (a) Km/km? | phuong/ Phiéu diéu
biéu kién ty tra
nhién (83) Khoang céach tir khu vuc dugc xét dén
f e A Km
céc ctra song (b)
A A S A A Bao cao cua dia
Anh huéng glfn tich trong lia bi xam nhap man | 1, phuong/ Phiéu diéu
cla xam tra
nhdp man L X S e A . Bao cédo cua dia
(S4) D}Fn tlAch trong lia bi ngap do nude Ha phuong/ Phiéu didu
bién dang (b)
tra
Nhan thtrc ciia can bo quan 1y vé o SN
Chinh quyén | BDKH va xam nhdp man (a) % Phicu diéu tra
(ACI) So tram quan tric man trén dia ban Tram Trung tam dir liéu
(b) ' KTTV
Ty 16 dan s (hofe 50 ) st dung |, Phiéu diéu ra
nguon nudc cap tap trung (a)
Xa hoi £ Y , Y 1 N
(AC2) SO cosoy te (b) Co so Nién giam thong ké
Ty 1€ gido vién/hoc sinh (%) (c) % Nién giam thong ké
AC S6 truong hoc (d) Truong Nién giam thong ké
NAhan th}rc cua nguoi dan vé BDKH va 9 Phiéu didu tra
xam nhap man (a)
Kha nang tiép can thong tin lién quan o
den BDKH va k¥ thudt canh tac % Phiéu dicu tra
Cong ddng | (internet, TV...) (b)
(AC3) Ti 1€ c6 tham gia dong gop y kién vé o
xam nhap man va cac bién phap thich | % Phiéu di€u tra
umng (¢)
él)la nang trtr nude sinh hoat dy phong Pidm Phidu didy tra

Céc chi thi dac trung cho tinh nhay va kha
nang thich tng dugc khai thac tir cic ngudn khéc
nhau. Ngoai ngudn tai liéu vé thiét hai thién tai
(Ban chi huy Phong chdng thién tai va Tim kiém
clru nan), nién giam théng ké (Chi cuc Thong ké).
Ngoai ra, nhom thyc hién con tién hanh diéu tra
xa hoi hoc d6i vai cac ca nhan va tap thé quan ly
céc cap dé thu thap, kiém ching thong tin kinh
té, x4 hoi trén luu vue nghién ciru. Nhom nghién
ctru st dung b chi thi cho cac yéu td nhay cam
va thich tng, va xac dinh cac chi thi vu tién trén
co sO phan tich kha nang khai thac dir liéu va phu
thudc vao mirc d6 dong gop cua chi thi d6 dbi véi
cac thanh phan nhay cam, kha ning thich (mg.

Pé xac dinh mic d6 t6n thuong do xam nhap
man cho cdy laa ving ven bién tinh Thai Binh,

chung t6i str dung phuong phép tinh trong s6 [4]
bdi cach tinh don gian thuén tién cho cach tinh
nhiéu bién sd, va cac bién sb mang tinh dinh tinh.
Dé dap ung dugc yéu cau cho viée tinh toan, xay
dung bd chi s6 nhdm danh gia tinh d& bi tén
thuong do xam nhap man cho cay lta viung ven
bién tinh Thai Binh, trong nghién ctru ndy chung
toi thuc hién theo qui trinh nhu sau:

Budc 1: Xac dinh khu vuc nghién ctru;

Budc 2: Lua chon céc chi thi dua trén su san
c6 cua dit liéu, quyét dinh cua ca nhan, va nhimg
nghién ctru trudce day;

Buéc 3: Chuan héa dit lidu cho cac chi thi;

Budc 4: Xac dinh trong s cho céc chi thi
thanh phan;

Budc 5: Xay dung ban do tinh d& bi ton

TAP CHi KHI TUQNG THUY VAN
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thuong do xam nhédp man,;

Budc 6: Phan tich, danh gia mac do ton
thuong do xam nhap man.

Do dit lidu vé cac yéu t6 chi thi thuong khac
nhau vé thir nguyén va bac dai luong do d6 can
phai tién hanh chuén hoa, dua cac dir lidu do vé
cung mot dai luong trude khi tién hanh xéac dinh
chi s6 cudi cing. Trude hét phai xac dinh quan hé
giita cac yéu t6 chi thi va chi sé danh gia rui ro.
C6 02 loai ham thuong dugc st dung: gia tri chi
sO tang ciing véi sy tang (giam) gia tri cia yéu td
chi thi. Trong trudong hop cac chi thi c6 quan h¢
déng bién véi rti ro thi viée chuén hoa céac chi thi
duogc thuc hién thong qua cong thuc sau:

Xij—Min{ Xij}

= 1
i Max{ Xl-j}—Mil’l{ le} W

C6 thé thay, cac gia tri cua X; ndm trong
khoang tir O - 1. Trong do, 1 twong Gmg véi gia tri
16n nhét trong khi 0 s& 13 gia trj nho nhat cua
vung/khu vuc nghién ciru. Néu cac chi thi co
quan h¢ nghich bién v&i chi sd, thi viée chuan hoa
cac chi thi dugc xac dinh theo cong thurc sau:

_ Max{ Xij}— X; 2)
Max{ xij}— Min{ x]j}

Yi;

Trong qua trinh thuc hién chuin héa can chu
¥ t6i viée xac dinh quan hé giita cac bién s véi
chi sb rui ro (ting hay giam) nham loai bo nhimng
sai 1éch trong viéc xac dinh rui ro. Viéc chuan

hoa dé dura cac bién sé vé dang khong thir nguyén
s& gitp cho qua trinh xay dung chi s6 tinh d& bi
t6n thuong dé dang hon. Dé xac dinh céc trong s6
cho céc tiéu chi, trong nghién clru nay chiing t61
st dung phuong phap phan tich thir bac (AHP)
dugc phat trién boi Saaty (1980) [6] dua trén cac
ma tran so sanh cip gitra cac chi s6 ¢ lién quan
va cac tiéu chi dé xac dinh gia tri hop 1y.

3. Két qua danh gia mirc d ton thwong do
xam nhap min cho cdy lia viing ven bién tinh
Thai Binh

3.1. Két qud tinh todn d¢ phoi nhiém

Céc yéu td tac dong toi d6 phoi nhiém cua cay
lta thong qua tac dong cua xam nhdp man trong
bdi canh BDKH tai tinh Thai Binh bao gém céac
yéu t6 vé& do man, dién tich dat bi ngap do nudce
bién dang, cac bién d6i vé nhiét do, luong mura.
Céc s6 lidu d6 man duge thu thap tir dit liéu cua
Pai KTTV khu vuc dong bang Bic Bo. Pay la
céc s6 lidu hién trang vé dién tich bi nhiém man
1%o0 va 4%o tai cac dia phuong trén dia ban tinh
Thai Binh. Chi s6 d6 man thé hién kha ning anh
hudng ctia xdm nhap min dén dbi twong nghién
ctru. Céc sb liéu tuong lai vé nudc bién dang,
nhiét do, lwgng mua dugc léiy tur kich ban BBKH
va NBD cho Viét Nam niam 2016. Céc chi s6 nay
thé hién muc do bién doi cua khi hau, day la
nhitng yéu t6 chinh anh huong dén hién tuong
xam nhap man. Két qua tinh toan 4 chi tiéu tac
dong ciia xam nhap méan dén do phoi nhiém duoc
dua ra trong bang 2 dudi day.

Bdng 2. Cdc chi s6 phoi nhiém (E) déi véi cdy lia do xam nhap mén tinh Thdi Binh

El E3 E4
Huyén ——— E2
Ela  Elb E3a E3b E3c E3d E4a E4b E4c E4d
TP. Thai Binh 1000 598 574 15 20 1.8 16 87 153 316 19.1
Huyén Tién Hai 100.0 100.0 675 15 19 18 16 114 197 374 20.0
Huyén Bong Hung 750 323 54 15 19 18 1.6 100 158 321 146
Huyén Thai Thuy 91.0 8.9 223 15 1.8 18 1.6 129 187 382 139
Huyén Kién Xwong 100.0 1000 575 1.5 20 18 16 99 174 346 20.7
Huyén Vi Thu 98,5 379 211 15 20 18 1.6 74 154 299 188
Huyén Quynh Phu 3.6 00 61 15 19 1.8 15 123 162 333 9.8
Huyén Hung Ha 0.0 00 07 15 20 1.8 15 83 158 276 10.7
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3.2. Két qud tinh todn dé nhay cim

Do nhay cam (S) 1a cac nhan t6 thé hién muc
d6 nhay cam, dé thay ddi do xam nhap man. béi
voi cay lua co rat nhiéu chi s thé hién mac do
nhay cam do xadm nhap mdn, tuy nhién nghién
ctu chi st dung mot sb chi sd dugce xem 1a c6
anh huong chinh tai tinh Thai Binh bao gdm céc
yéu t6 vé dan s, sinh ké, diéu kién ty nhién va
anh hudng ctia xam nhap man. Cac chi s6 vé dan
sO thé hién tong dan s tai mdi dia phuong, ngoai
ra mot s céc yéu t6 vé dan s niy, ti 1& ho nghéo
cling dugc dé cap dén. Phy nir 1a nhitng d6i
tuong co thé trang yéu, kha ning lao dong ning
kém hon so v&i nam gidi do do khi co thién tai
xay ra, kha ning chdng chiu va thich img rat han

BAI BAO KHOA HQC

ché. Nguoi nghéo 13 nhitng d6i tuong khong cd
hodc thiéu cac dir lidu san xuét, thuong phu
thudc chinh vao nghé nong do d6 nhimg yéu t6
anh huong truc tiép dén nong nghiép s& anh
hudng 16n dén nhoém ddi tugng nay. Tuong tu,
cac ddi twong 1am ndng nghiép va dic biét 1a
trong lGa s& 1a nhitng d6i twong bi anh huong
chinh ctia nhimg tac dong ciia xam nhap man dén
cdy lta. Do cay lta 14 loai cdy trong chinh, chiém
vai trd quan trong d6i véi kinh té cua tinh Thai
Binh chinh vi vay xam nhap méan s€ anh hudng
16n dén sinh ké cta nguoi dan. Céac chi s6 vé sinh
ké bao g6m dién tich canh tac lua tai dia phuong,
san lugng va gia tri san xuét dugc mdi nim da
duoc dua ra danh gia.

Bdng 3. Céc chi s6 dé nhay (S) doi véi cdy hia do xam nhdp man tinh Thdi Binh

ST S3
Huyén Sla S1b Slc S1d Sle SIf S3a S3b
TP Thai Binh 187188 2750 523 2823 40 40 0.13 32
Huyén Tién Hai 209566 906 51.6 2587 97 46 0.19 0
Huyén Dong Hung 233200 1170 517 7038 98 50 0.12 25
Huyén Thai Thuy 249768 930 515 6524 64 644  0.16 0
Huyén Kién Xuong 212200 1050  51.6 6904 96 49 0.19 13
Huyén Vii Thu 218418 1109 515 9677 98 42 0.29 26
Huyén Quynh Phu 232179 1106  51.6 6904 94 612 0.1 23
Huyén Hung Ha 248982 1184 516 3613 87 47 0.20 55
2 S4
S2a S2b S2¢ s2d S2e S4a S4b
TP Thai Binh 4395 24 24 26700 840465 286  1.87
Huyén Tién Hai 6395 103 103 126331 3001985 1268 10.8
Huyén Pong Hung 6248  11.6  11.6 139365 3030388 0.65  0.65
Huyén Thai Thuy 63.61 129  13.6 156700 3667177 212 LII
Huyén Kién Xwong ~ 56.51 113 114 152616 2603239 195 1632
Huyén Vii Thu 5088 8.0 8.0 120867 3284010 168  20.16
Huyén Quynh Phu 6283 117 114 132198 3829504 096  0.68
Huyén Hung Ha 57.41 10.9 10.9 131600 3669047 0 0.22

Di vai cac yéu td vé diéu kién tu nhién, Thai
Binh la dong bang ven bién véi dia hinh thap va
c6 mat do song, kénh, muong kha 16n. Ngudn
nudc trén cac song dong vai tro quan trong trong
viéc cung cip nudc tudi tiéu ndng nghiép.
Nhitng nam gan dy do anh huong cia BDKH

va nhu cau st dung nude ngay cang ting do do
nguén nudc trén cac song cang trd nén can kiét.
Cung v6i hién twong nudce bién dang khién cho
nudc mdn ngay cang xam nhap man sau hon vao
ndi déng. Vi nhitng thue té nhu vay tac gia da
dua cac yéu té vé mat do song kénh, muong
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cling nhu khoang cach tir khu vuc duge xét dén
cac ctra song dé thé hién muc do nhay cam cua
céc yéu t6 tu nhién. Cac anh huong cua xam
nhdp min va nude bién dang dbi véi cay laa
cling dugc dé cap dén bao gém dién tich lua bi
x4m nhap min va bi ngap do nudc bién dang.

Téng hop tir cac yéu t6 nhay cam, nghién ctru
da xdy dung dugc 15 chi s6 thanh phan khac
nhau. D6 nhay cam bao gdm 4 sb chinh va 15
chi s6 phu duoc xdy dung vé co ban di bao quat
hét cac yéu t6 quan trong lién quan truc tiép hodc
gian tiép véi xam nhap man (bang 3).

3.3. Két qud tinh todn khd nang thich iing

Kha ning thich tmg (AC) dugc dé cap dén
dwa trén cac yéu t6 vé diéu kién phat trién co s

vat chat, xd hoi, cac chinh sach hd tro cua dia
phuong, muc d¢ quan tdm va chu trong cua
chinh quyén ciing nhu ngudi dan dia phuong.
Céc dit liéu dwoc thu thap tir Nién giam thong ké
va thong tin tir phiéu diéu tra khao sat.

Céc chi s6 vé& nhan thirc cua ciia chinh quyén
dia phuong ciing nhu ngudi dan thé hién mirc do
quan tdm va chil trong tir d6 s& ¢ nhitng nd luc
cai thién ciing nhu bién phap thich tng dbi véi
xam nhap man. Bén canh do, diéu kién sinh hoat
st dyng ngudn nude cua ngudi dan va cac didu
kién y té gido duc ciing dong vai tro quan trong
d6i v6i kha nang thich tmg. Cac chi s6 thich ing
duogc thé hién trong bang 4.

Bdng 4. Cdc chi s6 d¢ thich itng (AC) déi véi cdy liia do xam nhdp mdan tinh Thdi Binh

- ACI AC2 AC3
Huyen ACla ACIb AC2a AC2b AC2c  AC2d  AC3a AC3b AC3c  AC3d
TP Thai Binh 95 0 100 19 454 Iy 8 67 70 35 47 34
Huyén Tién Hai 83 2 95 35 524 69 90 47 53 20 27 2.1
Huyén Dong Hung 98 0 9509 44 543 81 85 57 67 31 54 3.8
Huyén Théi Thuy 85 2> 974 48 556 101 89 50 44 27 31 1.8
Huyén Kién Xuong 90 2 963 37 614 79 78 60 47 35 55 2.7
Huyén Vi Thu 90 0 9 30 570 70 77 66 58 37 57 22
Huyén Quynh Phu 90 0 95 38 577 82 75 59 47 44 49 2.6
Huyén Hung Ha ) 0 9% 38 595 77 76 68 66 46 62 3.1

3.4. Két qud tinh todn tinh dé bi ton thwong
T cac chi s6 duoc thdng ké twong mg cho
céc chi tiéu E, S, AC, tién hanh x4c dinh trong sd
cho cac chi s thanh phan. Két qua chi tiét trong
bang 5. Gid tri cac trong sd nay duoc sir dung dé

tinh toan céc chi tiéu thanh phan. Tir 46, tiép tuc
ap dung cong thirc tinh toan trong s6 1an luot cho
cac chi sO E, S, AC dé tinh toan chi s6 dé bi ton
thuwong trong linh vyc xa hoi. Két qua dugc trinh
bay trong cac bang 6 - 7.

Bdng 7. Chi 56 dé bi ton thirong do xdam nhdp man doi véi cdy hia tinh Thdi Binh

Huyén (E) (S) (AC) VI Mic do
Thanh phd Thai Binh 0.53 0.19 0.48 0.39 Thap
Huyén Tién Hai 0.86 0.55 0.68 0.67  [Ca0
Huyén bong Hung 0.37 0.55 0.36 0.43 Trung binh
Huyén Thai Thuy 0.75 0.64 0.51 060  [Ga
Huyén Kién Xwong 0.67 0.62 0.43 0.54 Trung binh
Huyén Vii Thu 0.42 0.59 0.54 0.54 Trung binh
Huyén Quynh Phy 0.22 0.57 0.52 0.48 Trung binh
Huyén Hung Ha 0.13 0.48 0.34 0.35 Thap
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Bdng 5. Bdng gid tri trong s6 thanh phan doi véi nganh néng nghiép, lam nghiép, thiy san

Chi tiéu Trong sb Chi tiéu Trong sb Chi tiéu Trong sb
WEIa 0,08 Wsie 0,07 Wacib 0,08
Web 0,09 Wsid 0,07 Wac2a 0,05
We 0,09 Wsie 0,07 Wac2p 0,08
WE3a 0,08 Ws2a 0,07 Wacac 0,09
WE3b 0,10 Wsop 0,07 Wacad 0,09
WE3c 0,10 Wsae 0,08 Wacsa 0,09
WE3d 0,08 Wsad 0,08 Wacsb 0,07
Wksa 0,10 Ws2e 0,08 Wacsel 0,08
Wesb 0,10 Ws3a 0,07 Wacse2 0,07
Weasc 0,11 Wsab 0,07 Wacses 0,08
Wead 0,09 Ws4a 0,07 Wacsd 0,07
Wsia 0,07 Wsab 0,06 Wacse 0,08
Wsib 0,07 Wacta 0,07

Bdng 6. Bang gid tri cdc trong sé trong chi s6 tac dong va kha ndng g phé doi véi nganh néng
nghiép, lam nghiép, thuy san

Trong s6

E

S

AC

w

0.19

0.35

0.46

Duya vao két qua di tinh toan va bang phan
cdp mirc d6 ton thuong & Bang 7, nghién ciru
théng ké duoc ty 16 mirc do ton thuong cho cay
lta tai cac khu vyc nhu trong bang 8 dudi day.
Duya vao bang 8 va hinh 1 c6 thé thiy tai Thai
Binh chi s6 d& bj tén thuong hau hét & cac muc

thap, trung binh, cao. Trong d6 c6 2 huyén &
mure cao chiém ti 18 25%, 4 huyén ¢ muc trung
binh chiém 50%, 2 huyén & muc thap chiém ti 1é
25%, khong c6 huyén nao ¢ cac muc rat thap va

rat cao.

Bdng 8. Ty 1é mirc dg dé bi ton thirong do xdm nhdp mdn doi véi cdy hia & tinh Thdi Binh

Huyén/thanh phd Ti 18 (%) Danh gid muc do
0 0 Rat thap
2 25 Thap
4 50 Trung binh
2 25 Cao
0 0 Rét cao
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BAN PO TiNH DE BI TON THUONG DO XAM NHAP MAN CHO CAY LUA TiNH THAI BINH TRONG BO1 CANH BDKH

113 Duong

~ D

AINGUYEN MOITRUONG

1:110,000

Hinh 1. Ban do tinh dé bj ton thwong do xdm nhdp mdan cho cdy hia tinh Thdi Binh trong béi canh
bién doi khi hiu

Huyén c6 chi s6 t6n thuong do xAm nhap man
dbi v6i cay laa & mirc cao tai tinh Thai Binh 1a
huyén Tién Hai va Thai Thuy, day 14 hai huyén
ddng bang ven bién cua tinh. Co ciu nganh kinh
té cuia hai huyén chu yéu la nong nghiép. Trong
d6 trong trot 1a nganh san xut chinh véi cac cay
trdng chu yéu 1 cdy lua va hoa mau, ciy nong
nghiép chu yéu 1a cac loai ciy ngin ngay.

Huyén Thai Thuy ndm & phia Dong Bic tinh
Thai Binh. Khu vyc nam trong ving dong bang
chau thé duoc bdi ddp bai phu sa cia hai con
song 16n Thai Binh va Tra Ly, dia hinh ¢6 xu thé
cao dan vé phia bién, c6 27 km bd bién, hé thdng
song ngdi chang chit v6i cac song chinh 1a song
Hoa, song Diém H¢ va song Tra Ly. Cung véi
dic trung khi hau gié mua nong am, lugng mua
trung binh 16n 1a nhiing diéu kién kha thuén loi
cho su phat trién ctia cdy lta. Theo s6 liéu thong
ké nam 2017 huyén Thai Thuy 1a noi c6 dién tich
tréng la 16n nhét trén dia ban tinh véi dién tich
26,5 nghin ha trong laa, véi 64,4% ti 1& s6 dan
tham gia trong l0a tai dia phuong. San luong lta
nam 2017 dat 156,7 nghin tén, gia tri san lugng
dat 3667,2 ti dong.

Ciing gidng nhu huyén Thai Thuy, Tién Hai
1a khu vuc c6 diéu kién kha thuan loi dé phat

TAP CHI KHI TUQNG THUY VAN

trién néng nghiép voi dong bang phu sa mau md
va ¢6 ngudn nudc tudi doi dao tir hé thong song
Hong - Thai Binh. Theo théng ké nim 2017,
dién tich tréng lua cia huyén dat 20,6 nghin ha,
ti 16 dan sb trong lua tai dia phuong 1a 46%. San
luong la nam 2017 dat 126,3 nghin tan, gi tri
san lugng dat 3001,9 ti déng.

Tuy nhién hién nay trong bdi canh bién ddi
khi hau va nudc bién dang véi dia hinh dong
bang thdp va vi tri giap bién, gdy nén nhiéu
nhiing kho6 khédn va thach thuc cho cac huyén
Tién Hai va Théai Thuy. Thyc té nhitng nim gan
day, tai khu vuc 2 huyén da xay ra tinh trang han
han, xdm nhap man anh huong dén san xuat
nong nghiép, dac biét la san Xuét vu Pong Xuan.
Theo s6 liéu thu thap duogc tir Trung tam dir li¢u
KTTV cho thay ti 1& dién tich nhim man 1%
trén dia ban huyén Thai Thuy 1a 91%, huyén
Tién Hai 1a 100%. Trong d6, dau vu Xuan tai
mot s6 céng dap chinh phuc vu san xuit néng
nghi¢p cua cac dia phuong trong huyén tir nam
2013 dén nay cho thdy: céng Thai Phuc d6 man
cao nhét co thoi diém dat muc 1,7%o, céng Doai
va Bui (xa Thuy Ninh) 2%o. Bén canh do, theo
kich ban bién d6i khi hau nudc bién dang cho
Viét Nam nam 2016, ti 1€ dién tich ngép do nudc
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bién dang theo cip ngap 50 cm cua huyén Thai
Thuy 13 22,3%, huyén Tién Hai la 67,5%. V&
bién doi vé nhiét do, theo kich ban RCP 4.5 mirc
bién ddi nhiét d6 ciia huyén Thai Thuy theo cac
mua trong ndm giao dong tur 1,5 - 1,8°C, huyén
Tién Haila 1,5 - 1,9°C. Béi véi lugng mua, muc
bién d6i lwong mua trong nam tai Thai Thuy tir
12,9 - 38,2 mm, tai Tién Hai 1 11,4 - 37,4 mm.

Tuy nhién theo nghién ctru thong ké ddi véi
kha nang thich Gmg vai bién doi khi hau tai dia
phuong cho théy, cac chi s6 vé& nhan thic cia
chinh quyén ciing nhu nguoi dan dbi véi bién doi
khi hau va xam nhap man la kha cao. Tai Thai
Thuy khi dugc hoi, 89% cén bd c6 nhan biét
duoc bién d6i khi hau va xam nhap man cé xay
ra tai dia phuong, huyén Tién Hai 1a 90%. Dbi
v6i ngudi dan ty 18 nhan biét tai Thai Thuy la
85%, Tién Hai la 83%. Déi voi cac van dé xa
hoi, theo diéu tra thong ké ty 1& dan sé sir dung
ngudn cép nudc tap trung Thai Thuy 1a 97,4%,
Tién Hai 1 95%. Cac diéu kién vé truong hoc co
sO vy té 1a kha tot v6i s6 co so y té trén dia ban
huyén Thai Thuy 1a 48 co s, Tién Hai 1a 35 co
s0. S6 truong hoc tai Thai Thuy 1a 101, ti 18 gido
vién/hoc sinh 1a 5,56%. Tién Hai sb truong hoc
la 69, ti 1¢ gido vién/hoc sinh 1a 5,24%.

Céc huyén c6 chi s6 dé bi ton thuong ¢ mirc
trung binh bao gdm cac huyén Dong Hung, Kién
Xuong, Vii Thu, Quynh Phu. Cac huyén nay
mic du van chiu nhiéu cac tac dong tir xdm nhap
man tuy nhién cac anh hudng l1a khong 16n nhu
cac huyén ven bién 1a Thai Thyy va Tién Hai.
Bén canh d¢, kha ning thich tmg thong ké dugc
1a kha tich cyc. Trong dé nhan thirc vé bién ddi
khi hdu va xam nhdp man cua cac can bo dia
phuong tir 90 - 98%, nhan thirc cia nguoi dan tir
75 - 85%. Ty 1& dan s6 dung ngudn nudc cap tap
trung tlr 94 - 95%. Cac chi s6 vé xa hoi nhu co
sO'y té, truong hoc, ty 18 gido vién ciing khé cao.

Khu vuc c6 chi sb tinh d& bi ton thuong &
mirc thap 14 thanh phd Thai Binh va huyén Hung
Ha. Thanh phé Thai Binh 14 trung tim kinh té
van hoéa, xa hoi cua tinh, mac du cling chiu anh
huéng ctia bién doi khi hau va xdm nhap min
nhu: Ti 1¢ dién tich nhiém min trén 1%o 1a 100%,
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ty 1& dién tich bi ngap do nuéc bién dang cip
ngap 50 cm 1a 57,4%. Tuy nhién co cau nganh
noéng nghiép cua dia phuong khong chiém ty
trong 16n 3,61% gia tri san xuit. Cac nganh
chiém ty trong 16n bao gébm cong nghiép, xay
dung va dich vu. Chinh vi vay anh huong cua
x4m nhap min dén cay lua tai dia phuong l1a
khong dang ké. Bén canh d6 kha nang thich tmg
bao gém trinh d§ nhan thic cling nhu co s¢ ha
tang déu ¢ mirc cao. Huyén Hung Ha ciing 12 dia
phuong c6 chi sb tinh d& bi tén thuong thép,
nguyén nhan 1a khu vuc nam sau trong dat lién
nén khong bi anh huong boi xam nhap man. Tuy
nhién trong tuong lai khu vyc ciing s& c¢6 nhiéu
nguy co chiu anh huong.

4. Két luan va kién nghi

Trong nghién ctru nay, chung toi da xay dung
dugc bo chi thi danh gia tinh dé& bi ton thuong do
xam nhap man cho cay laa tinh Thai Binh trong
b6i canh bién d6i khi hau. Két qua tinh toan cho
thdy tai Thai Binh chi s6 d& bi ton thuong hau
hét & cac muc thap, trung binh, cao. Trong do,
huyén c6 mirc 46 d& bi ton thuong cao bao gdm
2 huyén Thai Thuy va Tién Hai; huyén c6 mirc
d6 dé bi ton thuong trung binh bao gdm 4 huyén
Vil Thu, Kién Xwong, Péng Hung, Quynh Phy
vanoi c6 mic do d& bi ton thuong & murc thap 1a
thanh phd Thai Binh va huyén Hung Ha. Dé giai
quyét duoc nhitng khé khan nay, chung t6i co
mdt s6 kién nghi nhu sau:

- Nguyén nhén chinh 1a do thiéu ngudn nudc
nén bi min xam 14n sau vao ndi déng, co s ha
tang cac cong trinh ldy nudc, trir nudc va chuyén
nude chua day du, dong bo. Vi thé can d& xuit
giai phap cong trinh nham timg budc khic phuc
ton tai trén, tung budc hoan chinh co s¢ ha tﬁng
cac cong trinh dé dam bao ngudn nudc.

- Su phén bd luu lugng nude trén cc song &
khu vuc Bic Bo vao mua kiét va nhu cau dung
nude cua ting vung san xuat, ting thoi diém,
ting d6i trong khong gidng nhau do dé can co
nhitng giai phap dé van hanh phan phdi nguon
nude hop ly .

- Trong mua kho han trong khi nguén nuoc
va chét luong nude va ning luc cac cong trinh
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cap nude con han ché, can co cac giai phap su
dung tiét kiém ngudn nude, giam that thoat tir
ngudn nude dén ddi twong st dung.

- Péi véi cac vung ven bién, nudc min s&
xam 14n manh khi céac cong trinh dé¢ bao bi hu
hong do nudc bién dang cao trong gié bio, do
d6 can ¢ cac giai phap cong trinh va phi cong
trinh dé bao vé dé bao ving cira song ven bién.

- Véi cac bién phap cong trinh, ngudn von
con han ché nén can thuc hién tung budc. Do do
can chu trong t6i cac bién phap nhim ning cao
nang lyc cua nguoi quan ly van hanh cac cong

trinh cAp nudc va két hop v6i nguoi dan trong
cong tac bao vé nang cdp va van hanh cc cong
trinh.

- Céc giai phap can thich tng v6i hién twong
xam nhap man nhu: thay ddi mua vu canh tac,
chuyén ddi co ciu cay trong, tng dung khoa
hoc cong nghé vao san xuat.

- Céc bién phap can chi trong dén nang cao
nhan thirc ciia cong déng vé anh hudng clia xam
nhap man dé cong dong ven bién c6 hanh dong
tu giac ung pho.

Léi cam on: Nhom tac gid xin givi 107 cam on t6i dé tai NCKH cap Nha miede “Nghién ciru téc

déng ciia bién doi khi hdu t&i sie xdm nhdp ciia cac dot lanh va néng am bat thuong trong miia dong
& khu vue mién niii phia Béc phuc vu phdt trién kinh té - xd héi”, ma so6 BPKH.25/16-20 di cung
cdp cdc nguon sé liéu trén khu viee tinh Thai Binh va hé tro phrong phdp phan tich thit bdc (AHP)
@é nhém thue hién nghién ciru nay.
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VULNERABILITY ASSESSMENT OF RICE DUE TO SALINE IN-
TRUSION IN THAI BINH PROVINCE

Do Duc Thang', Tran Hong Thai?, Vo Van Hoa!
'Red River Delta Regional Hydro - Meteorological Center
2Viet Nam Meteorological and Hydrological Administration

Abstract: This paper presents the results of assessing the level of vulnerability to saline intru-
sion for rice in Thai Binh province. The study has developed a set of indicators to assess the vul-
nerability of saline intrusion for rice in Thai Binh province in the context of climate change in which
vulnerability is composed of three factors: Exposure (E), sensitivity (S) and adaptive capability (AC).
The research results show that in Thai Binh, the index is most vulnerable to low, medium and high
levels. In particular, districts with high vulnerability include Thai Thuy and Tien Hai districts; The
district with average vulnerability includes 4 districts of Vu Thu, Kien Xuong, Dong Hung, Quynh
Phu and low-level vulnerability areas such as Thai Binh and Hung Ha districts.

Keywords: Vulnerability assessment, rice, saline intrusion, Thai Binh province.
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NGHIEN CUU XAY DUNG MO HINH DU BAO LU LUU
VUC SONG HOANG LONG

Téng Ngoc Cong', Tran Ngoc Anh% Ping Thanh Mai?

Tém tat: Bai bdo trinh bay cdc két qua xdy diwng mé hinh di bdo lii cho hé thong séng Hodang

Long dia trén viéc tich hop cdc mé hinh thiyy van, thity lec va khai thdc san phdm muwa sé tri tie mé
hinh han vira Chdau Au. Céc mé hinh NAM (MIKE NAM), MIKE 11 dwoc thiét lap, kiém dinh va thir
nghiém voi két qua dat duoc kha t6t cho phép su dung bo mo hinh dé tinh toan du béo lii cho luu
viee séng Hodng Long trong diéu kién tac nghiép. M6 hinh duw bdo dwoc thir nghiém véi sé liéu mua

sdan pham muwa s6 tri tir mé hinh han vica Chau Au trong trdn lii thang 7 nam 2018 cho két quad du

bao dap vng dwoc cac yéu cau nghiép vu.

Twr khéa: MIKE NAM, MIKE 11, Hoang Long, Dy bdo lil.

Ban Bién tp nhan bai: 08/12/2018 Ngay phan bién xong: 15/02/2019 Ngay dang bai: 25/02/2019

1. Mé dau

Luu vyc song Hoang Long thudc dia gidi cua
2 tinh Hoa Binh va Ninh Binh. Trong d6 phan dién
tich thudc tinh Hoa Binh khoang 1.000 km? (chiém
66% dién tich toan luu vuc), phan con lai khoang
515 km? thudc dia phan tinh Ninh Binh. Trong
nhitng nim gan day, cac loai thién tai nhu 1, ngap
lut trén Iuu vuc séng Hoang Long ting 1én nhidu
1an v& tan s6 1an cudng d6. Dién hinh 14 vao nim
2017, mua 16n tip trung trong thoi gian ngin da
gay ra lii 1on, dac biét 16n trén luu vuc séng Hoang
Long. Du béo lii déng vai trd rat quan trong trong
cong tac phong tranh, gidm nhe thiét hai gay ra do
li. Pac bi¢t la 1a trén luu vuc séng Hoang Long
lu6n c6 dién bién phirc tap, kho luong doi hoi cong
tac du bao ngay cang phai dugc chu trong hon.

Theo phén cép trach nhiém ban hanh ban tin du
béo, canh bdo Pai KTTV tinh Ninh Binh ¢6 trach
nhiém du bao i trén song Hoang Long tai tram
Bén Bé va tram Gian Khau. Xay dung mo hinh dy
bao 1ii trén song Hoang Long theo quan diém dong

'Dai Khi twong Thuy van tinh Ha Nam

2Khoa Khi twong Thiiy van Hai dwong hoc,

Truong Pai hoc Khoa Hoc Ty nhién

3Vu qudn Iy die bao Khi tiwong Thity vin, Tong
cuc Khi twong Thuy van

Email: tongocong@gmail.com, thanhmaid-
angl973@gmail.com

TAP CHI KHI TUQNG THUY VAN

bd va ung dung cac mo hinh hién dai, dap ting cac
yéu cau trong qua trinh tac nghiép canh bao, du
bao 1t 1a muc ti€u cuia nghién clru nay.

2. So liéu va phwong phap nghién ciru

2.1. 86 ligu

BAN PO LUU VU'C SONG DAY-HOANG LONG

1700000 1720000 11740000 1760000 1780000 11800000 11820000 11840000

Cha thic

¢ Tram Khi Tirong

4 Tram [Thdy van
—— s6ngsubi
Bién

DEM_DA
Value

- Low ;|-

High

—— T Wiles

Hinh 1. So @6 leu vuee hé thong song Day-
Hoang Long
Céc s liéu duoc sur dung trong thiét 1ap va
hiéu chinh/kiém dinh mo hinh gém:
- S6 liéu mua (thoi doan 6 gio), sb lidu bdc
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hoi cta cac tram khi tuwong trén Iuu vyc nghién
clru.

- S6 liéu dong chay tai Tram Hung Thi, Ba
Thé do khao sat trong qué khir.

- S6 liéu myuc nudc mua lii cia 4 tram trong
luu vuc tram thay Ba Tha, Phu Ly, Hung Thi,
Gian Khau.

- S6 liéu mat cat ngang, trac doc toan tuyén hé
thdng song Py, Hoang Long Cac tai lidu c6 do
tin cay cao va da dugc céc co quan sir dung trong
cac du 4n thudc dong bang song Hong.

2.2. Phwong phap nghién cvuu

Dua trén kha nang trng dung ctia cac mo hinh
trong du bao i1, b mo6 hinh Mike NAM, Mikel 1
két hop voi cac két qua du bio mua to hop
(ECMWF) da dugc lua chon trong xay dyng mo
hinh du bao.

Dé lam dau vao cho mo hinh du bao 1ii, két
qua dy bao mua dugc léy tr hé théng du bao td
hop ECMWF dang dugc van hanh nghiép vu tai
trung tdm Du bao KTTV qudc gia. Cac két qua
du bdo mua tr m6 hinh dugc phan tich, danh gia
so sanh véi thuc do. Cac két qua nay duogc hi¢u
chinh dam bao sat vi thuc té trén co so xdy
dung twong quan véi lugng mua quan trac thuc
té va cac phan tich dac diém mua trén luu vuc.

Mo hinh NAM tinh toan dong chay tir mua, 1a
dau vao cho cac mo hinh thity Iyc va gia nhap
khu gitra. M6 hinh thuy lyc Mike 11 dugc xay
dung dé tinh toan qua trinh 1d cac tram dudi ha
lru sir dung cac két qua tinh tir mé hinh NAM.
Céc chi tiéu danh gia chat luong mé phong va
kiém dinh ctia mé hinh gdm: Mtrc d phu hop
gitra cac két qua tinh toan va thuc do, chi sb
NASH, sai s6 dinh 1i va thoi gian xuat hién dinh
10.

2.2.1 Thiét Idp mé hinh MIKE NAM tinh todn
dong chay tw mua

Luu vuc song Pay- Hoang Long dugc chia
thanh 12 luu vuc bd phan gdm gom c6 cac tiéu
luu vuc BATHA, NHUE, CHAUGIANG,
PHULY, NINHBINH, HUNGTHI, BENDE, GI-
ANKHAU, LV1, LV2, LV3, DOCBO (Hinh 2).
Trong cac tiéu luu vuc nay chi co BATHA va
HUNGTHI la cac tiéu luu vuc ¢ do luu lugng
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trong qua khir, cac tiéu luu vuc con lai déu
khong co6 tram do luu lugng.

S6 liéu cua 12 tram mua trong va lan can luu
vuc dugc su dung tinh todn dong chay tor mua
theo phwong phap da giac Thieson. Tdi uu bd
thong $6 va hiéu chinh mo hinh st dung s6 liéu
2 tran 1d 16n nhat nam 2000 va 2017, kiém dinh
cho 2 tran 141 2001 va 2010. Tram thuy van dung
dé hiéu chinh/ kiém dinh 1a Hung Thi va Ba Tha.

Untitled
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Hinh 2. Cdc tiéu lwu vuec va vi tri cdc tram
do muwa trong mé hinh NAM

2.2.2 Thiét Idgp mé hinh MIKE11

Mang luéi song dugc mo phong bat dau tir
tram thity van Ba Tha, tram Hung Thi, cong Lién
Mac, céng Téc Giang ra tdi ctra bién. Trén co s&
ban d6 DEM 30mx30m va ban dd s6 mang ludi
song da xac dinh céc song chinh trén luu vuc
song Pay-Hoang Long. Ban dd sb sau khi
chuyén ddi vé dinh dang shape file voi hé toa do
VN2000 dugc nhap vao moi truong MIKE 11.
Str dung bo bién tap mang ludi song thiét 1ap cac
mit cat ngang tur s6 liéu mat cit thu thap duogc.
So d6 thuy luc song Pay - Hoang Long dugc
trinh bay trong hinh 3.

Bién trén gdm qua trinh dong chay tai tram
khéng ché phia thugng luu 12 Ba Th4, Hung Thi
va cong Lién Mac, cong Tic Giang. Bién dudi la
qua trinh muc nudc triéu tai cira Pay voi bude
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thoi gian 1a 01 gio, dugc tinh toan dya trén mo
hinh dy béo tridu toan cau, co sin trong bo
MIKE!1. Bién khu giita gdm luu lugng cta 10
tiéu luu vuce doc theo dong chinh cac séng duoc
tinh toan tor m6 hinh NAM. Trong cac bién gia

nhap khu gitta c6 luu vuc DOCBO bi anh hudng
boi dong chay song Hong qua tram thuy vin
Nam DPinh, qua trinh Ivu lugng nhép luu duoc
liy c6 dinh bang 600m?/s & luu luong trung binh
trong mua Iii.

Untitled
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Hinh 3. So do thity lwc séng Ddy - Hodng Long trong MIKE 11

3. Cac két qua va thao luin

3.1. Hi¢u chinh va kiém dinh mé hinh NAM

Két qua hiéu chinh mé hinh NAM cho cac
tran 1d luu vuc song Pay-Hoang Long kha t6t ca
vé dinh 18, tong lwong va qua trinh. Pudng qué
trinh muc nudc 1i tinh toan va thuc do tai tram
Hung Thi va Ba Thé tuong dbi dong dang. Xu
thé duong nude 1én, dudong nude xudng cac tran
1ii tinh toan déu kha phu hop véi thuc do. Chénh
léch gitra dinh It tinh toan va thuc do nhé dudi
5%. Thoi gian xuat hién dinh 1ii tinh toan va dinh

TAP CHI KHI TUQNG THUY VAN

1d thuc do it c6 su chénh 1éch (tir 1 dén 3 gi0),
riéng thoi gian xudt hién dinh 1d nim 2017 tai
tram Ba Thé xuét hién sém hon so véi thuc do.
Nguyén nhan c6 thé do cac tram do mua trén luu
vuc chua phan anh ddy du dién bién mua thyc
té. Sai s6 tong lugng twong d6i nho, chi sé Nash
dat tir 0.838 dén 0.932 déu & murc tot. Tuy nhién
qué trinh tinh toan cho thdy c6 su tré pha & ving
nudée thap va mo hinh chua mé phong duoc anh
huong thuy tridu.
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BATHA, Observed RunOff [m"3/s] ======
BATHA, Simulated RunOff [m"3/s] =——

120
100t
80:
60

407

20

LRI B L T LT N N LT I LN L L I W LA L N |
00:00 00:00 00:00 00:00 00:00

BAI BAO KHOA HQC

BATHA, Observed RunOff [m"3/s] =====-
BATHA, Simulated RunOff [m"3/s] ——
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Hinh 4. Duong qua trinh luu lwong thuc do va tinh toan tran lii tai tram Ba Tha
nam 2000 (a) va 2017 (b)

HUNGTHI, Observed RunOff [m"3/s] ==--=-
HUNGTH], Simulated RunOff [m"3/s] ———
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Hinh 5. Duong qua trinh luu lwong thuc do va tinh toan tran li tai tram Hung Thi
nam 2000 (a) va 2017 (b)

Bdng 1. Chi tiéu danh gid chat lwong hiéu chinh mé hinh NAM

A Qmax

Tram Tlr?n Nash Q(rlrrl?z;d tt
U

(m%/s)

AQ At Wtc; Wn6 AW6
@) (gio) (10 (10 (10
m®) m®) m®)

Ba 2000 0,838 138 139
Tha 2017 0,84 531 530
Hung 2000 0,906 1858 1861
Thi 2017 0932 1516 1512

0,72 0 116 135 19
0,19 9 508 443 65
0,16 0 184 190 6
0,26 1 251 239 12

Qua trinh kiém dinh bo thong s6 md hinh cho
thay duong qué trinh luu lugng tinh toan voi
duong qua trinh Iuu lugng thuc do tai cac tram
Ba Thé va Hung Thi cho két qua kha tdt vé tri s6
dinh 1t va thoi gian xudt hién dinh, riéng thoi

gian xuat hién tran 18 ndm 2010 tai tram Ba Tha
som hon so voi thye do 3-4 gio. Xu thé qua trinh
1t 1én, & xudng gitra tinh toan voi thuc do déu
phu hop. Trong tran 1 kép nam 2001 tai Ba Tha
da co su sai khac 1on ¢ dinh 14 nhd. Nguyén nhan
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15%. Bo thong s6 tim duoc sau qua trinh hi¢u
chinh va kiém dinh tuong dbi 6n dinh cho cac vi
tri kiém dinh, c6 thé sir dung dé tinh toan dong
chay cho luu vyc trong du bao tac nghi¢p.

chu yéu 13 do s liéu mua thue do chua phan anh

dung luong mua va phéan bb mua trén luu vyec.
Chi s6 Nash dat dugc twong ddi tot tir 0.794
dén 0.852, sai s tong luong nho tir 10% dén
Bang 2. Bé théng so6 ciia mé hinh NAM

Luvuvuc  Umax Lmax  CQor CKir CKizx  Tor Tir
BATHA 10,2 52,5 0,879 6364 85 0,0476 0,2065
HUNGTHI 10,1 81,5 0,878 203,4 254 0,0755 0,556
BATHA, Observed RunOff [m3/s] =====- BATHA, Observed RunOff [m3/s] ===-=-
BATHA, Simulated RunOff [m"3/s] —— (a) BATHA, Simulated RunOff [m"3/s] (b)
Ay
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Hinh 6. Puong qua trinh luu lwong thuc do va tinh toan tran i tai tram Ba Tha nam 2001 (a) va
nam 2010 (b)

HUNGTHI, Observed RunOff [m"3/s] ======
HUNGTHI, Simulated RunOff [m"3/s] —
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Hinh 7. Duong qua trinh luu lwong thuc do va tinh toan tai tram Hung Thi tran li nam 2001 (a)
va nam 2010 (b)
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Bdng 3. Chi tiéu dénh gid chdt lwong kiém dinh mé hinh NAM

max W Wi AW
Tram lrj Nash Q(?:SZ ;d © (AO/OQ) ( gAi;) a0°  (10°  (10°
(m%/s) m®) m®) m®)

Ba 2001 0.794 397 390 1.76 3 642 543 99
Tha 2010 0.852 423 419 0.95 4 366 311 55
Hung 2001 0.839 434 467 7.6 1 192 210 18
Thi 2010 0.82 1124 1139 1.33 3 176 155 21

3.2. Hig¢u chinh va kiém dinh mé hinh
MIKEI1

M6 hinh MIKE-NAM duoc hiéu chinh trudc
tai cc tiéu luu vuc, bo thong s6 d6i véi cac tiéu
luu vyc duge muon tur bo thong sb thu dugc

‘Time Series Water Level WaterLevel

thong qua qué trinh hiéu chinh va kiém dinh dbi
v6i luu vue BATHA, HUNGTHI. Két qua tinh
toan s€ dua vao mo hinh MIKE11 qua céc bién
gia nhap khu gitra.

WaterLevel

Extenal 51

@

Y
—

IS0 ASNN  GIAN  BSHN0  10SNND  2SNND  4BNO0 TGS BSAO  HSHA  2SNN MM HIMO

~ HOUNKHALTHUC D

Btenal 151
= HLANKKALTHIC DO

(b) |
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o
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Hinh 8. Puong qud trinh mye nwée tran lii nam 2000 (a) va nam 2017 (b) tai tram Gidn Khau
Bang 4. Két quad hiéu chinh mé hinh MIKE11

i Hmax td Hmax tt AH At
Tram Tranli  Nash (m) (m) (m) (gi®)
Gisn Khiu 2000 0,962 2,94 2,96 +0,02 1
2017 0,925 4,50 4,49 -0,01 0
. (a)

SIND TANND SSIMD 1NBIND 3GIN03 15S20 1SZND 1SS0 ZAIND 2H20 JH03 2203 BN 1102003 MBI 510203

= B B BB OE OB OE 3

BN BN SN NN AWM)W S0 N0 SN TANM  SMNM  HaMM

Hinh 9. Duong qud trinh myc nwée tran lii nam 2003 (a) va nam 2010 (b) tai tram Gidn Khau
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Bang 5. Két qua kiém dinh mé hinh MIKE 11

o Hmax td Hmax tt AH At

Tram Tran I Nash (m) (m) (m) (gid)
Gian Khau 2003 0.943 3.22 3.25 +0.03 0
Gian Khau 2010 0.774 3.23 3.29 +0.06 4

3.3. Thir nghiém by mé hinh trong dw bdo
nghiép vu

Vi¢c du bdo thir nghiém nhdm muc tiéu danh
gia kha niang ung dung cia md hinh trong diéu
kién nghi¢p vu. B mo hinh dugc thu nghiém
cho tran 1 thang 7 nam 2018 su dung quy trinh
du bédo thtr nghiém dugc trinh bay trong hinh 10.
Qua d6 s6 liéu mua du bao trong 24 gid cia md
hinh han vira Chau Au da duoc su dung lam dau
vao cho mé hinh NAM nhiam dy béo qua trinh
luu luong tai tram Ba Tha va Hung Thi va qué
trinh luu luong tai cac tiéu luu vuc gia nhap khu
giita. Két qua tinh toan nay cung véi két qua dy

tinh bién triéu duoc st dung lam dau vao md
hinh MIKE 11 du bao qua trinh lii tai Gian Khau
v6i thoi gian dy kién 1a 24 gio. Két qua du bao
thu nghiém dugc danh gia thong qua viéc so
sanh véi sai sé cho phép tai vi tri du bao, sau do6
tinh phan trim giita s6 lan du bao dung véi tong
s6 1an du bao theo cong thire P = (0/N)*100%
voi P 1a mirc bao dam du bao (%), n s6 lan du
béao ding, N 1 tong s6 1an du bao. Theo quy dinh
ctia Tong cuc Khi twong thuy vin, sai sé cho
phép cua tram Gian Khau 1a 17cm dbi vé6i thoi
gian du kién 12h; 27 cm d6i vé6i thoi gian du
kién 24h va 40 cm ddi véi du béo dinh 1di.

Céip nhat mua thire do, phén tich két qua duy
bao mua, lya chon legng mua du bao

!

Dur bdo dong chay tai bién trén va

bién khu gitta cua md hinh MIKE 11

!

Du bao murc nudce triéu tai bién
dudi cua mod hinh MIKE 11

l

Du bao mure nuede I tai vi tri Gian Khiu trén
song Hoang Long

h 4

Phan tich danh gia két qua du bao

Hinh 10. Quy trinh dy bao thur nghiém

Két qua thir nghiém cho thay cac mé hinh mo
phong tot qua trinh thyc té tai cac tram phat bao.
Qué trinh nude 1én va nudce xudng kha phu hop.
Puong nude xudng ¢ sai sd 16n hon dudng
nude 1én. Két qua dy bao dinh 1i tuong ddi tot
nhung 1&ch phai (xuat hién muon khoang 3-6
gi®). Dy bao dinh 1ii kép cho két qua tét, muc
nudc du bao va thoi gian xuat hién nam trong sai

s6 cho phép. Két qua du bao thir nghiém tai cac
vi tri du bao véi thoi gian du kién 12 gid dat
70%, 24 gio dat 78%, co ban dap ung dugc yéu
cu vé chat lugng du bao. Cac md hinh la mot
cong cy hi€u qua giap du bao vién trong viéc
phan tich va dy béo 1i, timg budc nang cao chat
lugng du bdo 1l cho luu vuc song Hoang Long.

Bdng 6. Két qua dir bdo thir nghiém

Thoi gian  Tong s6 lan S lan
0 T . P(°
Song - Tram 4 yién dur bdo dwbdo ding 0
Hoang Gian 12h 40 28 70
Long Khiu 24h 40 31 78
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H (m) Thoidiém dubao 7 gio ngay 16/7/2018, Thoi gian du kién 24 gior
2,5

H gn;) Thoi diém du bao 7 gio ngay 19/7/2018, Thoi gian du kién 24 gior
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3| (B
2
2,5
1.5 2
1 15
1
0,5
0,5
= = = H tinh toan H thuc do H du bao e <o e Htinh todn === H thyc do H du bao
0 0
09/07/2018 0:00 12/07/2018 0:00 15/07/2018 0:00 18/07/2018 0:00 09/07/2018 0:00 15/07/2018 0:00 T (gi0) 21/07/2018 0:00
T (gio)
H (T) Thoi diém dw bao 7 gio ngay 22/7/2018, Thoi gian du kién 24 gior H (5{1) Thoi diém du bao 7 gio ngay 25/7/2018, Thoi gian du kién 24 gier
35 35
3 3
2,5 25
2 2
1.5 1,5
1 1
0,5 0,5 o .
== H tinh toan Hthuycdo === H dubao === H tinh toin Hthycdo ====-- H dy bao
0 0
09/07/2018 0:00 18/07/2018 0:00 T (gid) 27/07/2018 0:00 09/07/2018 0:00 19/07/2018 0:00 T (gid) 29/07/2018 0:00
H (T) Thoi diém dy béo 7 gid ngay 28/2018, Thoi gian du kién 24 giv H (mzz Thoi diém du bao 7 gio ngay 31/7/2018, Thoi gian du kién 24 gioy
35 | (e) 35 | (D
3 3 N
2,5 2,5
2 2
1.5 15
1 1
0,5 = =}=9H tinh todn Hthucdo === Hdubdo 05
0 0 e = = H tinh todn === H thyc do =<« = H du bao
07/07/2018 0:00  15/07/2018 0:00 ~ 23/07/2018 0:00 ~ 31/07/2018 0:00 03/07/2018 0:00  15/07/2018 0:00  27/07/2018 0:00  08/08/2018 0:00
T (i) T (2io)
Hinh 11. Qua trinh myc nuoc dw bdo va thue do tai Gian Khau
Bang 7. Ket qua Danh gia du bao dinh li
S5 T Hmax td Hmax AH At Panh
ong ram . .y
(m) db (m) (m) (gio) gia
Hoang Gian ,
2 3.64 3.78 +0.14 -6 bung
Long Khau

4. Két luin

Dbi v6i hé théng song Hoang Long, nghién
ctru tich hop cac mo hinh trong tinh toan va dyu
bao 1t dam bao hi¢u qua va dat dJ tin cay c6 vai
tro quan trong trong cong tac du bao giam nhe
thién tai 18, lut. Trong nghién ctru nay, mo hinh
NAM dugc thiét 1ap t6i wu, kiém nghiém nham
mo phong, du bao dong chay tir mua lam dau vao
cho mo hinh thuy Iyc. M6 hinh MIKE 11 dugc
thiét 1ap t6i wu, kiém nghiém dé mé phong dong

chay 1i viing ha luu hé thong séng. B mé hinh
da duoc thir nghiém trong diéu kién tac nghiép
cho tran 1t thang 7/2018 st dung s6 liéu mua tir
mo hinh han vira chau Au. Két qua kiém nghiép
va thir nghiém cho thdy bd mo hinh dap tmg
dugc cac yéu cau du bao va cho phép du bao tac
nghiép dong chay Iii cho hé théng song Hoang
Long khi su dung s6 liéu cac du bao mua sb tri
hoac tir cac nguén du bao mua khac.

Day la mot cong cu hd trg tdt cho cac du béo
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vién trong viéc dua ra két qua du bao nhanh  hiéu chinh b thong sb, cac yéu td nay can duoc
chong, tuy nhién, tinh chinh xac con phu thuéc cap nhat va hiéu chinh thuong xuyén trong qua
nhiéu vao cac két qua dy bao dinh luong mua va  trinh tac nghiép.

Loi cam on: Két qua nghién ciru la mét phan néi dung ludn vin cia hoc vién Téng Ngoc Cong.
Nhom nghién cveu xin chdn thanh cam on sy hé tro cua dé tai BDKH.24/16-20 trong viéc thyc hién
va cong bo nghién ciru nay.
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APPLICATION MODELS TO FLOOD FORECASTING IN HOANG
LONG RIVER BASIN

Tong Ngoc Cong!, Tran Ngoc Anh2, Dang Thanh Mai?
"Ha Nam province Hydrometeorological centre
2Faculty of Hydro-meteorology & Oceanography
‘Department of Meteorological and Hydrological Forecasting Management

Abstract: The paper presents the results of application the models for flood forecasting in the
Hoang Long river basin which based on the integration of hydrological and hydrolic models and
rainfall forecasting data from the European medium model. NAM and Mike 11 models were estab-
lished, calibrated and verified which give good results for use in flood forecasting for the Hoang
Long river basin in operational conditions. The forecast models is tested with rainfall forecasting
data in the flood events in July 2018. The testing results show that the technology meets the re-
quirements in operational conditions.

Keyword: MIKE NAM, MIKE 11, Hoang Long, Flood forecasting.
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ANH HUONG CUA SU THAY POI CAC YEU TO KHI
TUQNG NHAY CAM PEN NANG SUAT LUA O TINH
VINH LONG

Diing Thi Thanh Lé!, Nguyén Ky Phiing?

Tém tat: Bién doi khi hdu (BPKH) sé tic déng rat 16m dén linh viec néng nghiép cu thé la dnh
hwong dén nang sudt cdy trong. Do vay, nghién ciru da sie dung mé hinh ho tro chuyén giao ky thudt
néng nghiép (DSSAT) nham dir bdo anh hudng ciia sw thay doi cdc yéu té khi trong do BDKH dén
nang suat lia . Nghién cieu dwoc thuc hién tai 8 don vi o tinh Vinh Long bao gém 6 huyén Binh Tan,
Long H6, Méng Thit, Tam Binh, Tra On, Viing Liém; thi xd Binh Minh va Thanh phé Vinh Long. Két
qud nghién ciru cho thdy mé hinh DSSAT mé phong khd tot ndng sudt hia ¢ viing nghién civu cu thé
hé s6 twong quan tinh todn dwoc trong giai doan hiéu chinh la R?= 0,998. Vi kich ban phdt thai
RCP4.5 va RCPS8.5 ndng sudt liia trén toan tinh ¢ cdc moc thoi gian 2030; 2050 va 2100 ¢é xu

hwong giam.

Tir khéa: M6 hinh DSSAT, ning sudt lia, Vinh Long.

Ban Bién tdp nhan bai: 08/12/2018 Ngay phan bién xong: 15/02/2019

1. Giéi thi¢u

San xuét nong nghiép la hoat dong dac biét
quan trong va co ¥ nghia sdng con dbi véi cac
nudc chau A, lda gao 1a mot trong nhiing loai
cay luong thuc quan trong nhat & khu vuc nay
[13]. Dién tich la chiém 24 triéu ha dét canh tac
noéng nghiép & chau A [3] va ciing 1a ngudn
luong thuc quan trong & cac nude Pong A, Pong
Nam A va Nam A. Nong nghiép 12 mot trong
nhitng nganh san xuét quan trong Viét Nam véi
khoang 60 -70% dan sb tham gia, dién tich dat
nong nghiép chiém gén 75% dién tich ty nhién,
Viét Nam dtng thi 3 thé gidi vé san xuat lta gao
sau An D6 va Thai Lan [4], nhiing nim qua,
noéng nghiép dat tbc do ting truong binh quan
4.3%, déng gbp 15-16% tong thu nhap qudc noi
GDP. Tuy nhién, Viét Nam cting nhu cac nudc
khac trong khu vuc va trén thé giéi dang ding
trudc mot thach thirc va chiu tac dong nang né
cia BPKH va nudc bién dang [7]. Pugc cho 1a
"Pai hoc Khoa hoc Tu Nhién -Dai Hoc Quéc Gia
Thanh pho Ho Chi Minh
*Vién Khoa Hoc &Cdng Nghé Tinh Toan Thanh
pho Ho Chi Minh
Email: ledang1711@gmail.com

Ngay dang bai: 25/02/2019

nganh chiu ton thwong cao nhat, nén nong
nghiép luén phai chiu nhitng thiét hai hét stc
nang né, udc tinh mdi ndm nudc ta tén that
khoang 14500 ty dong twong duong véi 1.2%
GDP cé nudc, trong do riéng linh vuc nong
nghiép chiém gan 800 ty dong. Theo tinh toan
san luong lua xuan c¢6 nguy co giam 1,2 triéu tan;
laa mua giam 743,8 ngan tin vao nim 2030. Viét
Nam s& 1a nuéc mét an ninh lwong thyc néu
khong c6 giai phap thich ung kip thoi.

Vinh Long la tinh thudc ha luu song Mé
Kéng, nam giita song Tién, song Hau va ¢ trung
tam khu vuc PBSCL, ndng nghi¢p 1a mot thé
manh cua tinh, dic biét nghé trong lta dong vai
trd quan trong trong van dé dam bao an ninh
lwong thyc va dong gop mot phan khong nhod
trong co céu kinh té cta tinh, tuy nhién trong
nhitng nim gan déy, hoat dong trong la cua tinh
phai ganh chiu nhiéu thiét hai do thién tai gy ra.

Céac mo hinh mo phong cdy trong va cac hé
théng hd tro quyét dinh trong linh vuc nong
nghiép da duoc str dung thanh cong ¢ nhiéu nudc
trén thé gidi [14]. Cac mo hinh mo phong cay
trdng rat hitu ich cho danh gia mdi quan hé gitra

TAP CHi KHI TUQNG THUY VAN

S6 thang 02 - 2019

31)



32)

BAI BAO KHOA HQC

khi quyén va dét caa cay trong d6i voi cac loai
cdy trong don 1¢ va luan canh phan tich theo
mua. Mot trong nhitng muc ti€u chinh cua mo
hinh md phong cdy trong la dé wdc tinh ning suat
cdy trong [5]. Hé thong hd trg quyét dinh chuyén
giao cong ngh¢ nong nghi¢p DSSAT (Decision
Support System for Agro-technology Tranfer) 1a
hé thong hd trg quyét dinh chuyén giao k¥ thuat
néng nghiép duoc phat trién dau tién boi tap hop
cac nha khoa hoc trong “Hé thong mang luéi
quéc t&” phuc vu chuyén giao k¥ thuat nong
nghiép. DSSAT cho phép nguoi su dung thuc
hién mé phong trong cac didu kién méi truong
va quan Iy cdy trong trong nhiéu nim, dé danh
gia cac rui ro trong diéu kién nay[14]. CSM-
CERES-Rice 1a m6 hinh mo phong su ting
truong va phat trién cua cay lua tir luc xubng
gidng dén lac thu hoach - dya trén cac qua trinh
sinh truong cua lua dén dét va diéu kién thoi tiét.
Dir liéu dau vao can thiét dé chay cac mo hinh
DSSAT bao gom dif liéu thoi tiét hang ngay, bao
gém nhiét d6 t6i da va tdi thiéu, lugng mua va
birc xa mat troi; dit liéu dic tinh dat; giéng cay
trong va thong tin quan Iy cay trong, nhu ngay
cdy, thoi gian cdy, khoang cach hang va cdy, ty
1€, va ngay va lugng phan bon va tng dung tudi.

Nhiéu nha khoa hoc di danh gia mé hinh lta
thanh cong va du doan hién tugng, tang truong,
phat trién va nang sut laa [2, 6], cic nghién ciru
déu chi ra rang bién d6i khi hau sé& tac dong déng
ké dén ting truong va phat trién cua cdy lta
trong tuong lai, tai Viét Nam cac nghién ctru vé
anh huong cua cac diéu kién twong lai dén ning
suat lta cling duoc cac nhom nghién ctru & Thai
Binh [1] Long An [10], Can Tho [9], két qua cta
cac nghién ctru déu cho thiy ring, véi cac didu
kién khi hau tvong lai ning suat lta ¢ timg ving
s& bi anh hudng dang ké.

Muc ti€u cua nghién ctru la xem xét danh gia
anh huong cia cua sy thay doi cac yéu té khi
tuong nhay cam dén ning suit lua tai 8 huyén
thudc tinh Vinh Long.

2. Phuwong phap nghién ciru

2.1. Vang nghién ciru

Nghién ctru dugc thuc hién tai 8 don vi hanh
chinh ctia tinh Vinh Long gdm 6 huyén Binh
Tan, Long HO, Ming Thit, Tam Binh, Tra On,
Viing Liém; thi xd Binh Minh va Thanh phd
Vinh Long. Vinh Long la tinh thudc ha Iuu song
Mé Kong, nim giita song Tién, song Hau va &
trung tam khu vuc PBSCL, vi tri cua vung
nghién ciru dugc thé hién trong hinh 1.

BAN DO RANH GIO1 HANH CHINH TINH VINH LONG

1:350,000

e 520000

1500000

1] Ranh Gn Tion
Thiy hé
YEN
Binh Minh
|
Mang Thit
TX. Vieh Long
0 12 On
; Tan Binh
Vong Libm

110000

Cin o

Hinh 1. Pham vi nghién cuu
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Nam trong ving khi hau nhiét d6i gié mua,
nhiét d¢ trung binh hang ndm & Vinh Long dao
dong trong khoang 27,7°C -28°C; thang c6 nhiét
dd cao nhét 1a thang 4,5 (34,5 - 37,6°C), thang
12 va thang 1 c6 nhiét d6 thap nhat (19,2 -
24,3°C), bién do nhiét dao dong trong thang
khoang 8,7 -14°C vao mua kho va tir 10 - 14,1°C
vao muia mua. Tong s gid nang trung binh trong
nim khoang 2700 - 2800 gid; tong luong mua
trung binh hang nam 1186 - 1193 mm; d6 am
tuong doi trung binh ca nam 80 - 81 %. Khu vuc
nghién ctru ¢6 3 nhom dat chinh 1a dat phén, dat
phu sa va dat lap liép. Theo d6 dat phén dit phén
tiém tang tang sau phan bo chinh ¢ huyén Binh
Minh, Tam Binh, Maing Thit, Long H6, Binh
Tan va Tp. Vinh Long, dit phu sa co tang loang
16 d6 vang phan bd & huyén Tra On, va dat phén-
sau hoat dong ¢ huyén Long Ho. Thoi vu canh
tac chinh cua tinh bao gdm vu chinh Péng Xuan,
He¢ Thu va mot vu mua Thu Dong.

2.2. M6 hinh DSSAT

DSSAT la mot tap hop cac chuong trinh doc
1ap hoat dong cung véi cac mo hinh mé phong
nhiéu loai cay trong. Cac co so dit 1iéu mé ta thoi
tiét, dat, cac diéu kién thi nghiém, cac thong tin
cho viéc g dung mé hinh trong cac tinh hudng
khac nhau. Phan mém nay gitp nguoi sir dung
xay dung co s dit liéu va so sanh cac két qua
duge mod phong voi két qua quan sat duoc, giup
ho quyét dinh diéu chinh dé dat dugc d6 chinh
xac. Hé thong DSSAT gdm c6 3 phan chinh: Hé
thong quan 1y co sd dit liéu dung dé nhap, luu
trit va phuc hoi cac dit lidu can thiét; Tap hop
céc chuong trinh ding dé mo phong qué trinh
tuong tac gitra kiu gen véi méi truong va
chuong trinh ing dung dé phan tich va hién thi

BAI BAO KHOA HQC

cac két qua thyc nghiém.

Cdc théng sé6 dau vao mé hinh

Céc thong s6 dau vao ctia md hinh DSSAT
bao gdm céc yéu t6 vé: dat dai- thd nhudng,
gidng, phuong thirc canh tac, khi hau thoi tiét
(Hinh 2).

C MO HINH DSSAT MO PHONG NANG SUAT MiA )

NHAP DU’ LIEU

Phuong
thiérccan

Hinh 2. Céc théng sé dau vao ciia mé hinh
DSSAT

Giong liia: VND 95 -20; OM 1490; OM 576;
OMCS 2000; IR 64; OM 2717; OM 2718; Jas-
mine 85; OM 3536 (OMCS 21) va OM 2517.

Pdc tinh ddt:

+ DAt phén tiém tang tang sdu: huyén Binh
Minh, Tam Binh, Mang Thit, Long Ho, Binh
Téan va TP. Vinh Long.

+ Pt phu sa c6 tang loang 16 d6 vang: huyén
Tra On.

+ Pt phén: huyén Long Ho.

Phuong thirc canh tac: Dic tinh dit trong lua
va k¥ thuat canh tac duoc thu thap, trich dan tr
cudn “Cam nang ciy laa” [11] ngoai ra tac gia
con tham khao thém thong s6 k¥ thuat, thanh
phan va ham luong céac loai phan bén cua céc-
nha san xuét phan bon ¢ thi truong Viét Nam.

Thoi vu gieo trong:

Dot gieo sa bong Xuan Heé Thu Thu DBong
Pot 1 22/9--27/10 01 -29/02 20 - 25/06
D(:,t 2 5-12/11 15/3 - 16/4 05--07/07
Pot 3 24/11 - 8/12 25/4-15/5 28/07 - 02/09

Khi hau - Thoi tiét: Dit liéu vé thoi tiét ving
Vinh Long st dung trong mo6 phéng dugc tu
truong so liéu tai phan tich (CFSR viét tdt tir

“Climate Forecast System Reanalysis”) cia My
[15] quy mb toan cau vdi bude ludi 0,5x0,5°,
budc thoi gian 1a 6 gid. SO lidu thoi tiét theo
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ngdy vé6i day da 5 yéu to: lwong mua, nhiét do
khong khi 16n nhat, nho nhat, d6 4m khong khi,
birc xa mat troi, toc do gi6 voi dinh dang Excel
s€ dugc su dung. Dt licu dugc thu thap tir ngay
01/01/2008 dén ngay 31/12/2013.

2.3. Danh gia mé hinh

Su phu hop cua mo6 hinh dugc danh gia thong
qua hé s6 tuong quan R?nham kiém tra mbi quan
hé tuyén tinh giita ning suat moé phong va ning
suét thuc té. R*> 0,85: Tuwong quan tbt; 0,4 < R
< 0,8: Tuong quan kha; R?< 0,4: Tuong quan
thap. Ning suat mo phong duogc ki hiéu 1a X,
nang suat thyc té 1a Y. Cong thic tinh hé s6
tuong quan R%:
[Pz Xi—Xeb) (Yi=Yen)]?

3. Két luan va ban luin

3.1. Két qua higu chinh va dinh gid mé hinh
mo hinh

Dé hiéu chinh va danh gia mo6 hinh DSSAT,
nghién ctru da tién hanh mo phong nang suét laa
vu bong Xuan, Hé Thu va Thu Dong tai 08
huyén ¢ tinh Vinh Long, giai doan tu 2009 -
2013. Vi 120 nghiém thtc, duge thiét 1ap bai
chudi dit liéu khi twong tir 2009 - 2013 va céc
thong s6 thu thap vé bién phap k§ thuat canh tac.
Ning suét laa thuc té va nang suat lia mo phong
duoc thé hién trong bang 1.

2 _
R = Zit Xi—Xp)? X (Yi—Yep)? (1)
Badng 1. Két qua tinh todn ndng sudt thue té va mé phong 2009 - 2013
Va Nam TP. Vinh Long Tra On Binh Tan Tam Binh Viing Liém Mang Thit Long H) TX. Binh Minh
' TT MP TT MP TT MP TI MP TT _MP TT MP TT MP TT  MP
2009 5800 5796 6845 6891 7183 7196 6664 6698 6772 6770 6769 6770 7044 7042 6685 6664
Dong 2010 6000 5702 7187 7148 6800 6848 6988 7006 7391 7402 6939 6929 7361 7402 7170 7148
) 2011 6000 6004 7167 7209 7012 6968 6704 6714 6086 6077 6347 6347 6728 6760 6086 6094
M0 6071 6111 6912 6961 6983 6973 6656 6621 6900 6923 6354 6306 6658 6653 6662 6703
2013 6300 6331 6377 6377 6601 6558 7101 7041 7011 7024 6608 6646 6876 6873 6896 6873
2009 4220 4268 5037 5003 5286 5303 4904 4897 4983 5017 4981 4984 5184 5109 4919 4915
2010 4200 4203 5031 5035 4600 4645 4892 4931 5173 5187 4857 4874 5153 4130 5019 4983
[eThu 2011 4460 4337 6113 6129 5753 5753 5718 5693 5191 5139 5414 5422 5738 5743 5191 5180
2012 4542 4615 6555 6538 5684 5631 6312 6289 6544 6580 6026 6002 6314 6290 6318 6300
2013 4700 4780 6498 6549 5728 5783 6312 6357 6232 6211 5874 5892 6112 6100 6130 6170
2009 3430 3431 3658 3659 3839 3814 3562 3574 3620 3652 3618 3645 3765 3744 3573 3567
2010 3400 3434 4073 4077 4100 4081 3960 3958 4188 4147 3932 3964 4172 4178 4063 4074
DT;g 2011 3550 3557 4809 4840 4640 4686 4498 4481 4083 4084 4259 4298 4514 4553 4083 4071
2012 3500 3500 4377 4329 5198 5218 4216 4257 4370 4372 4024 4234 4217 4260 4219 4241
2013 3900 3927 4525 4529 5470 5471 4396 4370 4340 4333 4091 4343 4256 4300 4269 4277

Méi lién hé giita ning suét tinh toan va ning
sudt md phong duoc danh gia dya vao hé sd
tuong quan R2. M6 hinh DSSAT cho két qua mo
phong kha tdt so v6i thuc té, cu thé hé sb tuong
quan tinh toan dugc R? 1a 0,992. Bén canh d6
nang suat lua cac vy Dong Xuan, Hé Thu va Thu
DPoéng ¢ nam 2009 cho két qua kha sat vai thuc té
$0 vGi cac nam con lai, cu thé ndm 2009 hé sd
R? = 0,99981; nam 2010 hé sé R? = 0,98754;
nam 2011 hé s6 R? = 0,99970; nam 2012 hé sb
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(TT: Thuec té -MP: Mé Phong)

R? = 0,99892; nam 2013 hé sd R? = 0,99863.
Nhu vay dir liéu cua nam 2009 s€ duoc chon lam
nim co so, phuc vu tinh toan ning suat laa khu
vuc nghién cuu theo kich ban BDKH.

3.2. Két qui mé phéng néng sudt lia theo
kich bdn RCP 4.5 va RCP 8.5

Theo kich ban RCP4.5: nhi¢t d trung binh
nam trén toan qudc vao dau thé ky c6 mirc ting
phd bién tir 0,6 - 0,8°C; vao gitra thé ky co6 mirc
tang 1,3 - 1,7°C; dén cudi thé ky c6 muc ting
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1,7-2,4°C; lupng mua nam vao dau thé ky c6 xu
thé tang & hau hét ca nudc, phf; bién tir 5 -10%,
vao giira cudi thé ky tang 5 -15%.

Theo kich ban RCP8.5: nhiét d trung binh
nam trén toan qudc vao dau thé ky c6 mirc ting
phd bién tir 0,8-1,1°C; vao giira thé ky co mirc

BAI BAO KHOA HQC

tang 2,0-2,3°C ¢ phia bic va 1,8-1,9°C & phia
nam; dén cudi thé ky ¢6 muc tang 3,3-4,0°C &
phia bic va 3,0-3,5°C & phia nam; luong mua
nam vao dau thé ky c6 xu thé ting nhu kich ban
RCP4.5.

Bdng 2. Bang thong s6 mikc ting nhiét A trung binh va thay doi lwong muea trung binh nam theo

cac kich ban BDKH
Kich ban RCP4.5 RCP8.5

Théng s6 mua 2030 2050 2100 2030 2050 2100

Xuén 0.7 1.4 1.9 0.8 2 3.5

Mrc ting nhiét do trung ha 0.7 1.4 1.9 0.9 1.9 3.6
binh (°C) thu 0.6 1.3 1.8 0.7 1.9 3.4

dong 0.8 1.5 1.9 0.9 2 3.5

Xuén 12.5 6.6 10.1 2.7 11.1 13.3

Miic thay d6i lwong mua ha 2.5 4.2 6.4 4.5 11.4 10.7
(%) thu 8 21.2 17.5 15.1 17.8 28.4

dong 67.9 62 136 51.3 75.4 49.4

Két qua mo phong ning suét laa & cac thoi ki theo kich ban RCP4.5 va RCP 8.5 duoc thé hién ¢

bang 3.

Bdng 3. Két qua tinh todn ndng sudt hia trong giai doan 2030-2100 theokich ban BDKH

Tlio\fg“h Tra On BinhTan  TamBinh  VingLiém  Mang Thit  Long HO T)g/'ﬁ]f'l;nh
Vu  Nam “Rep T RCP RCP RCP RCP RCP RCP RCP RCP RCP RCP RCP RCP RCP RCP RCP
45 85 45 85 45 85 45 85 45 85 45 85 45 85 45 85

2009 5796 6891 7196 6698 6770 6770 7042 6664
bong 2030 5404 5416 6100 6111 5994 6020 5967 978 5976 5987 5976 5987 6254 6265 5829 5844
Xun 050 4451 3940 5068 4304 S060 4622 4941 4442 4941 4442 4941 4442 4907 4463 4910 4501
2100 4371 2842 4677 3414 4986 3739 4867 3288 4867 3288 4867 3287 4832 3579 4842 3641

2000 4268 5003 5303 4897 5017 4984 5109 4915
e 2030 4236 4221 4550 4537 4844 4880 4540 4ST8 4627 4676 4637 4686 4793 4861 4592 4646
Thu 5050 4111 3793 4348 4001 4578 4134 4440 4100 4620 4349 4600 4216 4798 4391 4570 4180
2100 3930 3509 4089 3171 4281 3107 4151 3312 4415 3986 4364 3343 4567 4219 4379 3934

2009 3431 3659 3814 3574 3652 3645 3744 3567
e 2030 3013 3081 3523 3515 3706 3696 3426 3498 3447 3480 3536 3540 3575 3569 3448 3438
Bong 5050 3058 2036 3411 3461 3666 3502 3462 3361 3417 3439 3299 3185 3554 3271 3410 3179
2100 3057 2828 3337 2936 3636 2768 3462 3219 3455 3202 3201 2963 3312 2253 3239 2235

ning suat thé hién khac nhau cy thé, nam 2030,
ning sudt lta giam manh trén toan tinh giam
khoang 800 kg/ha ¢ ca hai kich ban so vdi nam
2009; nam 2050 ning suat la tiép tuc giam, dao

Ning suit vu dong xuan theo cac kich ban
BDKH & Vinh Long thé hién 1& xu thé giam &
cac thoi ki. Tuy nhién img véi tung giai doan mo
phong, tung kich ban lai co sy ting giam cua
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dong trong khoang 1800 kg/ha voi kich ban
RCP4.5 va 2300 kg/ha véi kich ban RCPS.5,
nim 2100 san luong laa trén toan tinh tiép tuc
giam, tuong tng la 1900 kg/ha véi kich ban
RCP4.5 va 3300 kg/ha véi kich ban RCPS.5.
Ciing giéng nhu lta vu dong xuén, lta vy he
thu tai Vinh Long ciing chiu tac dong ctia su thay
d6i quy ludt phan b cua thoi tiét khi hau, ning
suét hat vu hé thu cling thé hién rd xu thé giam
trén 8 huyén trong pham vi nghién ctru. Nam
2030, ning suat khong c6 su bién dong nhiéu,
san luong lua ude tinh giam khoang 300 kg/ha
v6i ca hai kich ban. Nam 2050 ning suat c6 xu
hudng gidm trén toan tinh khoang 500 kg/ha véi
kich ban RCP4.5 va 800 kg/ha véi kich ban
RCPS8.5. Nam 2100 nang suat tiép tuc giam, tuy
nhién giam nhe hon so vdi vu dong xuan, 600
kg/ha véi kich ban RCP4.5, 1300 kg/ha véi kich

ban RCPS.5.

Vu lta Thu Pong, nam 2030 ning suit lua
giam khoang 150 kg/ha véi ca hai kich ban; nam
2050 giam 200 kg/ha véi kich ban RCP4.5 va
350 kg/ha voi kich ban RCP8.5. Nam 2100, voi
kich ban RCP4.5 nang suét lta giam khoang 300
kg/ha, giam 800 kg/ha véi kich ban RCPS.5.

4. Két luan va kién nghi

Ung dung mo hinh DSSAT mé phéng ning
sut laa cho két qua twong ddi tot so voi nang
suét lta thuc té.Két qua nghién ctru cho thy phat
trién laa gao ¢ Vinh Long dang d6i mit véi
nhimg thach thire dang ké do bién doi khi hau.
Péi v6i didu kién cua ving nghién ciru, su thay
ddi cac yéu tb khi tugng nhay cam nhu nhiét do,
luong mua, birc xa mat troi trong twong lai nang
sut lta & viing nghién ctru sé giam.
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INFLUENCE OF METEOROLOGICAL SENSITIVE PARAMETERS
ON RICE YEILD IN VINH LONG PROVINCE

Dang Thi Thanh Le', Nguyen Ky Phung’
"Universiity of Science, VNU
Institute for computational science and technology

Abstract: Climate change will impact significantly on the agricultural sector, especially for crop
yields. This research applied Decision Support System for Agro technology Transfer model (DSSAT)
to estimate the impact of climate change on rice production according to climate change scenarios:
RCP4.5 and RCPS.5. This study was implemented at Vinh Long Province including: Binh Tan, Long
Ho, Mang Thit, Tam Binh, Tra On, Vung Liem District, Binh Minh Town and Vinh Long City of Vinh
Long Prov-ince. The DSSAT model showed a close relationship with the measured values by corre-
lation coefficient (R> = 0.998). The results also showed a reduction of average rice yield in 2030,
2050 and 2100 in Vinh Long province.

Keywords: DSSAT model, rice production, Vinh Long Province.
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NGUON NUOC NGOT VA HE THONG THUY PIEN TREN
SONG LAN THUONG-ME CONG PANG TRO THANH
“VU KHI CHIEN LUQC”

Cén Thu Vin', Ping Trung Thuin?

Tém tat: Pong bang séng Ciru Long (PBSCL) la ving Chéu thé song Mé Céng, & phia nam
Viét Nam c6 dién tich trén 40.000 km?, chiém 12% tong dién tich tw nhién va gan 20% dan soé cd
niede. PBSCL la viing trong diém vé san xudt nong nghiép va danh bdt, nudi trong thity san; phat
trién manh kinh té bién, du lich sinh thdi canh quan song nuoc va co vai tro ddac biét quan trong vé
an ninh quoc phong. Tuy nhién trong boi canh hién nay, cd nwée néi chung va PBSCL néi riéng dang
ding trueée nhitng nguy co khé can vé mia kiét, ngdp sau vé miia lii dwdi tac déng tir phia thwong
lwew dong Lan Thirong-Mé Céng. Nghién civu burde dau nhdn dinh va phdn tich nhitng nguy co truée

mat va tiém an trén khia canh khoa hoc nuorc.

Tiwr khéa: Pong bang séng Ciru Long, séng Mé Cong, Quan 1y nguon nwée.

Ban Bién tap nhan bai: 20/12/2018 Ngay phan bién xong: 15/02/2019 Ngay dang bai: 25/02/2019

1. Tong quan hé théng séng Lan Thuong-
Meé Cong

Mé Cong la mdt trong nhitng song 16n trén
thé gi6i, bat ngudn tir ving ndi cao tinh Thanh
Hai, bang qua Tay Tang, di sudt chiéu dai tinh
Van Nam Trung Qudc, chay qua Lao, Myanma,
Thai Lan, Campuchia va d6 ra Bién Pong & Viét
Nam. Mé Cong dai 4.909km dung thir 12 thé
gioi, tha 7 tai chau A véi dién tich luu vuc
khoang 795.000 km?. Lugng nudc dung thu 10
trén thé gioi, hang nam dat khoang 475 tri¢u m?.
Luu luong trung binh 13.200 m?/s, vao mua
nude 1 co thé 1én t&i 30.000 m?/s. Tai Kratie -
Campuchia, tram thuy van trudc dong bang co
luu lugng trung binh 12.869 m?*/s, luu lugng 16n
nhat dat 36.297 m’/s, nhé nhét dat 2.000m?/s.
Song Mé Cong gém 3 doan: Poan séng Lan
Thuong, doan song Mé Cong va doan song Ctru
Long. Lan Thuong la doan song Mé Cong trén

"Treong Pai hoc Tai nguyén va Moi truong
TP.HCM

’Truwong Pai hoc Khoa hoc tw nhién - Pai hoc
Quéc Gia Ha Noi

Email: ctvan@hcmunre.edu.vn
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dat Trung Qudc v6i nhanh dau ngudn bén ta
ngan tir vung nti Tay Tang & d6 cao hon 5.000
m. Nhanh dau ngudn bén hitu ngan tir viing nui
Thanh Hai & d0 cao hon 6.000 m.

Luu vuc song Mé Cong ¢ Viét Nam c6 dién
tich khoang 71.000 km?, chiém hon 8% dién tich
toan luu vuc va 20% dién tich Viét Nam. Luu
vuc song Mé Cong ¢ Viét Nam co6 cac song nhu
sau:Song Nam Rém va Nam Nua cé dién tich
lru vue 1.650 km2 Nam Rom bét ngudn tir Bic
huyén Pién Bién qua thanh phd Dién Bién Phu
- Pa Thom (huyén Dién Bién) rdi chay sang Lao;
Céc song ¢ Tay Nguyén co6 dién tich luu vuc
khoang 29.700 km?. Tay Nguyén la thugng
ngudn ddi véi Campuchia trong khi Pong bang
song Ctru Long 14 ha ngudn cudi cing cua luu
vuc song Mé Cong (Hinh 1) [1, 2].

Séng S¢é San, Srépok va Sé Kongla 3 song
nhénh chinh phia bo trai cua song Mé Cong. Luu
vuc cia 3 song nay trén lanh th Viét Nam nam
trén dia phan cua 6 tinh: Kon Tum, Gia Lai, bik
Lak, Pik Nong, Lam Dongva Thira Thién Hué
(Hinh 2) [1].
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The Mekong River Basin
Characteristics:

Area: 795,000 ked (21)
Length of mainstream: 4400 km (12)
Avorage discharge: 15,000 m'fs (8)

Hinh 1. Hé thong séng Lan Thirong-Mekong
(Uy héi séng Mekong)

Soéng Sé San bat ngudn tir viing nui phia bac
va dong hai tinh Gia Lai va Kon Tum. Dién tich
lru vuce song Sé San thudce 1anh thd Viét Nam 1a
11.450 km? véi chiéu dai dong chinh 252 km va
mat do ludi séng 0,38 km/km?. Tir phia béc tinh
Kon Tum, séng Sé San chay theo hudng gin béc
nam dén tuyén cong trinh thuy dién Ialy roi ré
sang hudng gan ty nam chay ra bién gidi Viét
Nam - Campuchia. Cao d¢ binh quan luu vuc Sé
San la 737 m trén muc nudc bién, d6 ddc binh
quan khoang 14,4%.

Séng Srépok bit ngudn tir cac tinh ik Lik
va Lam Pong voi dién tich luu vuc trong lanh
thé Viét Nam khoang 12.030 km?, chiéu dai
dong chinh 291 km va mat do ludi song
0.55km/km?. Hai nhanh chinh cta séng Srépok
laKrong Kno6 va Krong Ana.

Soéng Sékong bit ngudn tir day nai Trudng
Son (vung Aso), huyén A Ludi, tinh Thira Thién
Hué. Toan bo luu vuc Sékong rong 29.750 km?

BAI BAO KHOA HQC

e
| . )--
g &
I _|,""| e iy . fre =
e L2
{- I i s
By A% :
{105 ‘
ol =
S i : e
s .
R g
I'l . -I"'
b
; P
L‘J\H N N

1. e |

Hinh 2. Hé thong séng Sé San, Srépok

trong d6 phén trén lanh tho Viét Nam 1a 750 km?2.

Déng bﬁng song Cuu Long: Song Mé Cong
khi chay xudng ha luu Phném Pénh vao Viét
Nam duoc chia thanh 2 nhanh chinh 13 séng Tién
va song Hau tir d6 chia ra nhiéu nhanh nho d6 ra
bién Poéng, tao nén Pong bang song Ciru Long
(PBSCL).

DBSCL ¢ phia nam Viét Nam c6 dién tich
trén 40.000 km2, chiém 12% tong dién tich ty
nhién ca nudc, c¢6 ranh gidi tay bic 1a bién gisi
Viét Nam - Campuchia, phia dong bac 14 song
Vam Co6 Pong, phia dong nam 13 Bién Pong va
tdy nam 1a Vinh Thai Lan. PBSCL bao gom 13
tinh, thanh: Long An, Tién Giang, Déng Thap,
Vinh Long, Tra Vinh, Hau Giang, Soc Trang,
Bén Tre, An Giang, Kién Giang, Bac Liéu, Ca
Mau va thanh phé Can Tho truc thudc trung
uong [3, 4].
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Hinh 3. Ving dong bang song Ciru Long

2. Nuée va hé théng thiy dién trén song
Lan Thwong-Mé Cong 1a “vii khi chién lwoc”

2.1. H¢ théng thiy di¢n trén séng Lan
Thuong-Mé Cong

Trén dong chinh song Mé Cong da quy hoach
hon 19 cong trinh st dung nudc, xay dung dap
thuy dién 16n, trong d6 Trung Qudc: 6 dap da
hoan thanh di vao van hanh, 1 ddp dang xay, 2

trong quy hoach; Lao: 2 dap sip hoan thanh, 1
dap dang xay dung, 2 dap da nghién ctru tién kha
thi, 4 dap trong quy hoach; Campuchia c6 2 thuy
dién lon trong quy hoach: Stung Chen va Sam-
bor. Ngoai ra con ¢6 hang chuc hd dap thuy dién
trén cac phu luu cia Mé Cong trén dat Thai Lan,
Lao, Campuchia va Vi¢t Nam [5, 6].

Bang 1. Hé thong thiy dién bdc thang trén dong Lan Thuwong - Trung Quoc

STT Tén dap Cong suat Cao do Hién trang
1 Miaowei - Miéu Vi Cao 140m, 1.400 MW Dung 1300m Pa van hanh
tich 660 tr.m?
2 Gongguoqiao_ Cao 105m, ho chira nude - Vén hanh tir 2016
Cong Qua Kicu
3 Xiaowan - Tiéu Loan Cao 292m, 4.200 MW Dung - Van hanh tir 2009
tich 15 ty m?
4 Manwan - Man Loan  Cao 132m, 1.500MW Dung 1000m Van hanh ttr 1993
tich 920 tr.m?
5 Dachao§han 118m, 1.350MW - Van hanh ttr 2003
Dai Triéu Son Dung tich 940 tr.m?
6 Nuozhadu Cao 262m, 5.850MW Dung 812m Véan hanh tur 2014
Noa Trat Do tich 21,749 ty m?
7 Jinghong - Canh Cao 107m; 1.500 MW Dung - Vén hanh tir 2003
Héng tich 249 tr. m?
8 Ganlanba - Cam Lam - Quy hoach
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Bdng 2. Hé thong thity dién bdc thang trén dong Mé Céng

STT Tén dép Cong suét Qudc gia Hién trang
1 Pak Beng 1.320 MW Lao Khai dong XD
2 Luang Prabang 1.410 MW Lao VNNC Tién kha thi
3 Xayabouri 1,260 MW Lao Hoan thanh2019
4 Pak Lay 1.320 MW Lao Quy hoach
5 Sanakham 1.000 MW Lao Quy hoach
6 Pak Chom 1.079 MW Lao - Thai Lan Quy hoach
7 Ban Koum 2.330 MW Lao - Thai Lan Quy hoach
8 Lat Sua 800 MW Lao Quy hoach
9 Don Sahong 260 MW Lao Sép hoan thanh
10 Stung Treng 980 MW Campuchia VNNC Tién kha thi
11 Sambor 2.600 MW Campuchia Quy hoach

(a)

Banakham ‘;’ "‘*q,qmv
‘_.’.

@ Dam operational
. Dam under conttrection

O Proposed dam

Hinh 4. (a) Hé théng thuy dién 2016; (b) Hé thong thuy dién trude 2009 (Uy héi séng Mé Cong)

2.2. Tac dong tw nhién do hé thong thiy
dién dén PBSCL

2.2.1. Tic dpng trwdc mit

Séng Mé Cong d6 vao PBSCL lugng nudc
rat 10n, trung binh 475 ti m3/nam, chiém 53-57%
tong luong dong chay toan lanh thd Viét Nam.

Luong mua tai chd & PBSCL 1.400- 2.200
mm/nim (khoang 56-88 ty m?), chi bang 1/7
luong nude tr Mé Cong. Nude ngot & PBSCL
true ddy rat doi dao. La ngudn cung cip nudc
cho cac d thi va nong thon rong 10n; nudi song
hé thdng kénh rach va cac dong séng do ra bién
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qua 9 cta rong; cap nudce cho cac nganh kinh té
nhét 1a nong nghiép voi hang triéu ha gieo trong;
12 moi truong di cu cua cac loai ca kinh té va ca
quy hiém; d?iy Iti xam nhap man trén dién rong;
tao ra doi sdng no du cho hang chuc triéu ngudi
Viét Nam.

Theo Uy hoi song Mé Cong (MRC) khi ca
chudi thuy dién trén dong chinh song Mé Cong
g6m 8 cia Trung Qudc va 3 ciia Lao cung di vao
van hanh thi tong luong nudc Mé Cong s& giam
27%/ thang va xAm nhap min trén song Tién va
song Hau vao sau thém 10-18km (vuot qua My
Tho va Can Tho) so v6i hién nay. PBSCL hinh
thanh cach day 6.000 nam, tor d6 phu sa Mé
Cong bdi dap, mé rong PBSCL vé phia Pong
khoang 26m/nam; vé& phia mii Ca Mau
16m/nam. Nhung trong thoi gian 20 nim gin
day sat 15 bo bién gia tang, ¢ noi bo i, bién
tién vao ndi déng hon 50m.

S6 lidu tir MRC: Vio nim 1994 séng Mé
Cong cung cip luong phu sa 1én dén 160 triéu
tan/nam ra khu vuc cira bién, nhung dén nim
2014 chi con lai 75 triéu tin/ndm. Thoi ky 1979-
1982, vao mua I, ham lugng phu sa lo lting cua
Mé Céng vao song Hau tai Chau Ddc binh quan
250g/m3 va song Tién tai Tan Chau la 550g/m®.
Trong mua kho, ham lugng phu sa lo liing song
Tién va song Hau dao dong 30-80g/m3. Trong
thoi ky 2009-2015, vao mua, Iii ham luwong phu
sa lo lung tai Chau Pbc gan 200g/m?; tai Tan
Chau xap xi 300g/m?. Vao mua kho ham lugng
phu sa lo lung tai Chau Pdc va tai Tan Chau
khoang 30-80g/m>.

Thiy dién lam giam luong phu sa: vé mua
kho phu sa lo ltng va bun cat di day ling dong
lai trong dung tich chét trudc dap, hé qua phu sa
khong thé vé xudi, trir khi c6 1ii. Thiéu hut phu sa
dan dén hé luy 1a DBSCL bi suy thodi, cao trinh
ddng bang ha thap, xdm nhap min vao ndi dong
trén dién rong.Ngoai ra nhiing tdc dong cta hé
théng thuy dién & day con: - Cac tac dong tGi
dong chay, nhip i, h¢ sinh thai, phu sa, thuy san;
- Céc tac dong dén sinh ké nguoi dan, quy hoach
thiy loi, phat trién nong nghiép ving DBSCL...
Niam 2010 Cac ngan hang My, chau Au udc tinh

TAP CHI KHI TUQNG THUY VAN

san lugng danh bét c4 hang nam tai luu vyc séng
M¢é Cong - gia tri tuong duong 7 ti USD - s€ bi
giam xudng con 70% do cac dap xay dung trén
dong chinh cua song. Cac dap thuy dién cua
Trung Quéc phia thwong ngudn s& giir lai
khoang 50% lugng phu sa, va néu cac con dap
phia ha luu song Mé Cong dugc xay dung thi co
thém khoang 25% luong phu sa nira bi ngan lai.
Nhu vay, lugng phu sa vao vung PBSCL cua
Viét Nam s& giam dang ké, tir 26 triéu tAn/nim
chi con khoang 7 tri¢u tan/nim.Nhu vay, su tdn
vong cia PBSCL va con ngudi noi day gin chit
voi lugng nude va lugng phu sa cua Mé Cong.
Van dé nay can duoc giai quyét thé nao?

2.2.2. Rui ro moi truong

Rui ro v& dap do lii dot bién trong mdi lién
quan voi bién d6i khi hau, c6 thé giam thiéu khi
thiét ké cong trinh. Rui ro do chét lugng xay
dung kém cua thuy dién.Vi du, Péap thuy dién
XePian-Xe Namnoy ¢ tinh Attapeu, Lao bi v&
vao dém 23/7/2018 lam cho hang tram nguoi
mét tich va thiét mang, nhiéu ban, lang ngap
trong nude bun, nha ctra d6 nat, co thé phong
tranh khi thi cong xay dung cong trinh.Rui ro do
dong dat. Thuong ngudn Mé Cong nam trong
ving dong dat. Tir 1970- 2010 ¢6 5 tran dong dat
16m 5,1-7,5 d6 Richter 1am chét va bi thuong
nhiéu ngudi, hu hai nhiéu nha ctra, lang mac.

Céc dap thuy dién va hd chira nudc song Lan
Thuong & thugng luu Mé Cong déu 16n, cao,
ludn tiém an nguy co d6 v& do dong dat, co thé
dan dén hiéu Gng day chuyén domind v& dap
dang s¢. V& dap thuy dién trén song Lan Thuong
s€ 1a tham hoa moi truong cho cac dia phuong
ven song O trung va ha du Mé Coéng va ca
DbBSCL.

2.2.3. Tac dong lau dai

H¢ théng thuy dién va hod chira nude trén
dong chinh séng Mé Cong c6 thé gy ra nhiéu
tac dong lau dai dén PBSCL, bao gdm: Thay doi
ché @6 thuy van séng Mé Cong. Giam luong
nude d6 vé ha du; Twong tac séng bién véi wu
thé cua bién va hé luy xam nhap man. Nudc man
vao sau trong song. Thiéu nudc ngot cho cac
nganh kinh té; Thay d6i hé sinh thai ctra séng
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ven bién. Hé sinh thai nuge ngot dan bi thay thé
boi hé sinh thai nude man lo; Thiéu nude ngot
cho cay trong, cho con ngudi va vat nudi. Sy
song & PBSCL dan thay doi.

2.3. Vii khi chién lwgc

2.3.1. Su phu thuéc vao nwée ngodi vé nguon
nuoc

Niam 1957 Uy ban séong Mé Cong dugc thanh
1ap, gdm 4 nude: Thai Lan, Lao, Campuchia va
Vi¢t Nam. Myanma va Trung Québc 1a 2 nudce
d6i tac d6i thoai. Uy ban hoat dong trong giai
doan 1957- 1976, c6 mot diéu udec co ban la
“mdi nude ¢ quyén phu quyét mot du 4n nio cd
hai dén dong chinh song Mé Cong”. Nam 1995
d6i tén thanh Uy hoi song Mé Cong va thay doi
diéu udc co ban thanh “khéng mot thanh vién
nao cé quyén phu quyét mot du 4n nao c6 hai
dén dong chinh séng Mé Cong”. Tur do, Viét
Nam ¢ cudi ha luu Mé Cong 1a nudc bi thiét thoi
nhit.

Niam 2011 Lao chuan b khéi cong xay dung
thily dién Xayaburi, Viét Nam phan ddi. Tai hoi
nghi ASEAN Thu tuéng Viét Nam da gap Thu
tudng Lao vé van d& nay. Sau thang sau Lao tra
101 1a: “Thuy dién Xayaburi khong gay hai Viét
Nam”, ho da khdi cong xay dung va ndm 2019
nay s€ hoan thanh.Gitra ndm 2016 han han lon ¢
DPBSCL, rugng dong kho nit né, Chinh phu Viét
Nam da dé nghi “cau ctru” va Trung Qudc di xa
nudce hd dap thay dién Canh Hong dé chdng han
ctru lta  PBSCL. Piéu nay chimg to 1a PBSCL
rat phu thudc vao ngudn nudc tir nudc ngoai.

2.3.2. Nude tré thanh “vii khi chién luoc”

Nhu d3 biét,nuée 1a loai tai nguyén dic biét,
nudi song hang ti nguoi trén hanh tinh Trai dat,
nhung v6i nhimg thé Iyc c6 muu d6 x4u thi nudce
¢6 thé tro thanh vii khi giét ngudi hang loat hon
ca dao kiém Nudc khong phai 1a vii khi nong, ma
1a vii khi ngudi nhung rat sic bén. Mot tia nudc
nho, véi tde do 16n, ¢o dong nang lon, cod thé
choc thung tim nhoém. Tong khdi lugng nude
ctia hé théng ho chira trén dong Lan Thuong
chiém 50% luong nudc cia Mé Cong, khoang
237,5 ty m*/nam. Trén khoang dai 600km doc
song Lan Thuong di hinh thanh hé thong bac
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thang thac nude tir Bic xuéng Nam cao 1an luot
la: 140 - 105-292-132- 118 -262 - 107 m tai
cac vi tri ¢6 cao do (m): 1.300 - 1.000 - 812 m.
Téng dung tich ciia 5 hd Thuy dién 16n 14 39,269
ty m?, do vay cung lic co thé tao ra mot dong
nang 16n, véi ste tan pha kinh khung. Song Lan
Thuong c6 khéi lwong nudc 16n, tric dién hinh
chir V, long song hep, do dbc 16n & sinh ra van
tdc dong chay 16n,theo d6 dong ning dong nude
s€ 16n, c6 stic cong phd manh nhitng vat can trén
song.

VAn dé dit ra la: trong mot thoi diém nao do,
can c6 mot sy trao ddi hodc ép budc v& mit chinh
tri nao do, liéu qudc gia phia thuong luu co ¥ do
xau loi dung dong nuéc Lan Thuong dé giy
ngap lut, hodc tao han han ¢ ving PBSCL hay
khong? Vi rang: Khi hé thong thuy dién xa nuée
khan cép theo “ménh lénh cua cép c6 tham
quyén”,chic chan 1a PBSCL bi ngap lii ning:
Nha cira d6 nat, ruéng vuon tan hoang, cay trong
vat nudi chét troi, chét chim, dudng sa hu hong.
S it nguoi dan c6 thé thoat chét bang cach séng
trén ghe thuyén véi 2 ban tay trang. Tinh chién
lugc cua vii khi nuée 1a day! Thuy dién trén song
Lan Thuong quyét dinh van ménh ctia DPBSCL.
Thity dién thuong lwu c6 thé van hanh: (i) Xa
nude dé gy ngap lut va lam“chét dudi” hiéu qua
nhét vao muia mua; (ii) Tich nudc dé gy han han
va gay “chét khat”, cudi cung 1a “chét d6i” &
PBSCL - hiéu qua nhat vao mua kho. Tinh chién
lugc da nang cua vii khi nudce la day!

Nhiing ndm nudc 16n, luwong nudce dd vé
DBSCL: Mua kiét 92,8 ty m?, mua 1i 388 ty m;
Nhirng nam nuéc thip, lwong nuéc d6 vé
DBSCL: Mua kiét 79,8 ty m’, mua 1i 326 ty m°.
Riéng dung tich cua 2 Ho chura thuty dién ¢ cudi
dong Lan Thuong (Canh Hong + Noa Trat Dg)
1a: 22 ty m® nude. Thira nudce dé diéu tiét luong
nude chién luoc vé PBSCL véi 2 kich ban: (i)
Vao mua mua, voi chiéu thice “tat nudc theo
mua”, thiy dién trén song Lan Thuong xa li, gay
ngap lut su, rong, lam cho PBSCL chét troi,
chét chim. (ii) Vao mua kiét, véi chiéu bai “ding
phat dién dé bao tri nha may”, khong cho nudc
vé xudi, gay ra han han khdc liét, lam cho
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DBSCL chét kho, chét khat va 1am vao canh bi
dat.

3. Két luan

Ngay cang rd nét rang Viét Nam dang trong
tinh canh bi stc ép rit to 16n tir 2 phia: Phia
Dong 1a nguy co chién tranh nong voi ban dap 1a
Bién Pong cung cac loai vii khi hién dai, giy ra
chét nguoi hang loat trong khoanh khéc; Phia
Tay la chién tranh ngudi véi ban dap 1a dong Mé
Cong va vii khi chién lugc 1a nudc. Tuy nhién,
trong bdi canh thé gidi ngay nay, chién tranh
nong rat it kha nang xay ra. Nguoc lai, chién

tranh nguoi tr dong nudc Lan Thuong phia Tay
¢6 kha nang dién ra véi xac suat 16n, vi rang day
1a cudc chién 4m tham, lang 1€, gay ra cai chét
dan dan, nhung h¢ luy s€ l1a tham hoa vé x4 hoi
va moi truong ddi voi dong bang song Ciru
Long.Trong bdi canh d6, can co nhiing giai phap
va ké sach tong thé mang tam chién luoc dé dbi
phé véi chién tranh ngudi va tmg ctru cho dong
bang song Ctru Long, dam bao phét trién bén
virng viing dat rong 16n, giau tai nguyén nay. Noi
dung nay s& duoc trinh bay trong bai bao tiép
theo.
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THE IMPORTANCE OF WATER SOURCE AND HYDRAULIC SYS-
TEMS ON RIVER LANCANG - MEKONG
Can Thu Van', Dang Trung Thuan?
"Ho Chi Minh city University of Natural Resources and Environment
’Hanoi University of Science- Vietnam Nation University Hanoi

Abstract: The Mekong Delta in southern Vietnam covers an area of over 40,000 km?, account-
ing for 12% of the total natural area and nearly 20% of the country's population. The Mekong Delta
is a key area of agricultural production, fishing and aquaculture; marine economy, ecotourism and
has a particularly important role in national security. However, at present, the Mekong Delta is
facing the risk of drying up in dry season, deeply flooding in the flood season under the impact of
upstream Lancang-Mekong River. This study initially identifies and analyzes the immediate and po-
tential visks in the water science aspect.

Keywords: Mekong delta, Mekong river, water source.
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SO SANH, PANH GIA CAC MO HINH
THONG KE HIEU CHINH DU BAO LUQONG MUA
SU DUNG CAC CHI SO HOAN LUU VA
NHIET PONG LUC KHi QUYEN

Hoang Phiic LAm', Nguyén Pirc Nam?, Lé Minh Pirc?

Tém tit: Trong bdi bdo nay, nhém nghién ciru danh gid va so sanh chdt heong hiéu chinh diw béo

cua cac mo hinh thong ké swr dung cdc chi so hoan luu khi quyén voi cac yéu to dw bao la cac loai

80 liu lwong mwa khdac nhau, bao gom: mua quan trac, mua tdi phan tich ERA va mwa woc lwong

tir vé tinh GPCP. Nghién ciru da danh gid dwoc tuwong quan cia leong mira véi cde gid tri toc dé

thcfng dung, do phan ky va gia tri xody thé trén cac muc khdc nhau & cac khu viee Bac Bo. Bén canh

dé, nghién civu da xdy dung dwoc 9 phwong trinh hoi quy tuyén tinh da bién cho 3 loai sé liéu mura

va cho 3 khu vuee ¢ Bdc B6. Két qua déanh gid doc lap cho thay khi so sanh lwong mua tinh todn véi

56 liéu muea tdi phan tich ERA cho sai s6 nhé nhdt, gid tri twong quan cao, cé diém ludi dat gid tri

twong quan trén 0,9.

Tir khéa: Xody thé, dinh lwong mira, thong ké sau mé hinh, hiéu chinh.

Ban Bién tap nhan bai: 08/12/2018 Ngay phan bién xong: 18/02/2019 Ngay dang bai: 25/02/2019

1. Mé dau

O ving nhiét doi, Berry va cs (2012) [1], Lam
Hoang va cs (2019) [6] di sir dung xody thé trén
cac mit dang nhiét d6 thé vi dé phan tich va theo
dau cac nhidu dong xody thuan trén khu vuc
Chéau Uc va chi ra ring mua ving nhiét déi
thudng lién quan dén xody thé trén cac myc ding
nhiét do thé vi. Mdi quan hé giira xody thé va
dong hay cac hé théng d6i luu ciing dugce Herte-
instein [8] va Nielsen-Gammon [3]. O khu vuc
Chau A, nim 1996, Du Jun va cs (1996) [4] da
nghién ciru vé cac hé théng dbi luu quy moé vira
doc front Baiu va chi ra rang, nguyén nhan tao ra
nhitng 6 may ddi luu nay 1a sy bat on dinh cua
xoay thé cuc dai ting thap doc front. Tac gia
cling chi ra rang su di chuyén cta cac hé thong
d6i luu quy mé vira tir tdy sang dong co dang
song voi bude song 1700 - 2100 km va it phu
thudc vao kich thudc cua di thudng xoay thé.

O Viét Nam, Hoang Phiic Lam va cs [5] ciing

da sir dung xody thé, toc do thang dimg, do phan
ky trén cac muc d’fmg nhiét do thé vi va muc
dang 4p 1a nhan té dy bao trong bai toan xdy
dung mé hinh hdi quy timg bude dy bao mua
cho khu vuc Bic Bo voi yéu td du bao la luong
mua quan tric 24 gio. Két qua danh gia va so
sanh lugng mua hi€u chinh voi lugng mua tai
phan tich cho thiy hé s tuong quan dat 0,6 dén
0,8, tuy nhién sai s6 RMSE con 16n, tir 4,6 dén
6,1 mm/ngay.

Bai toan hiéu chinh du bdo mua ctia mo hinh
s6 ra doi da giup cai thién dang ké sai sb cua mo
hinh. Hién tai, thong ké sau mo hinh (MOS)
dang dugc tiép tuc phat trién theo hai huéng méi
1a GMOS (du bao théng ké sau mé hinh trén
lu6i) va EMOS (du bao théng ké sau mé hinh to
hop). Néu nhu theo phuong phap MOS thong
thuong ta chi xay dung phuong trinh du bao tai
tram, sau do ciing dua ra du bao tai diém tram
thi GMOS hudng dén stir dung MOS du bao trén

Trung tdm Du bdo khi twong thuy van quéc gia, Tong cuc KTTV
2Vién Vat Iy Pia cau, Vién Han lam Khoa hoc va Cong nghé Viét Nam
SHoc vién Truong Dai hoc Tai nguyén va Moi truong

Email: lamhpvn@gmail.com
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lui luéi (Dallavalle va Glahn 2005) [2]. Néu
nhu tham sat duoc cho trén ludi thi GMOS chinh
12 phuong phap MOS thong thuong. Néu cac
tham sat phan bd khong déu, sau khi ¢ du bao
MOS tai tram, sir dung céc k¥ thuat phan tich hai
chiéu dé chuyén cac dy bao nay vé ludi. Voi
EMOS, thay vi stt dung MOS cho mot mo hinh
ngudi ta sir dung cac phuong phap théng ké dua
trén du bao tir nhiéu mé hinh. Trong nghién ciru
nay s& sir dung phuong phap GMOS d dy bao
mua trén ludi. Trong nd luc ting cuong chat
luong du bao, da c6 mot vai nghién clru trong
nude thir nghiém loc Kalman vao hi¢u chinh dy
bao tr m6 hinh nhu ctia V6 Van Hoa va cs [9].
Mic du phuong trinh thong ké nhom tac gia nay
sir dung con don gian, két qua hiéu chinh da cho
thdy nhimng cai tién dang ké cho thiy kha ning
phat trién du bao théng ké sau mé hinh & Viét
Nam. Tur nhiing co s¢ do, nghién ctiru nay danh
gi4, so sanh cac mo hinh thong ké khac nhau
hi¢u chinh lugng mua dy bao cua mo hinh s tri
can ctr vao moi quan hé gitra cac chi s6 hoan luu
va nhiét dong luc khi quyén trén cac mit dang
nhiét do thé va lugng mua.

2. S6 liéu va phwong phap

Phuong phéap nghién ctru va hau hét cac loai
s6 liéu trong nghién ciru nay gidng vai sb lidu
trong nghién ctru cia Hoang Phuc Lam va cs [5],
hai bo s6 liéu mua tir GPCP va s6 liéu tai phan
tich ERA duogc bd sung sir dung lam yéu t dy
bao trong cac mo hinh thong ké dé so sanh, danh
gi4 voi mo hinh xay dung trén s liéu quan tric.
Céc s6 lidu ¢ dang mang 2 chiéu [3 x 4383],
chiéu thtr nhat 14 chiéu khong gian gdm 3 khu
vuc Tay Bic, Viét Bic - Pong Bic va Dong
bang Bic Bo; chiéu thir hai 13 thoi gian theo timg
ngdy tir nim 1997 - 2008 (4383 ngay). S6 liéu
déu duoc dua vé dinh dang NetCDF dé thuan
tién trong xu 1y tinh toan.

3. Két qua va thao luin

3.1 Két qud tinh twong quan giira cdc yéu 10

Trong phan nay, gia tri trong quan cua luong
mua twong Gng trong ba loai sb liéu mua 1 mua
quan tric (R_obs), mua tai phan tich (Tp_era) va
mua vé tinh GPCP (pep) lan luot véi cac yéu tb
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nhiét dong luc cho trong Bang 1, tur thu 4 dén
thir 18 ctia ba phan ving trén khu vuc Bic Bo.
Két qua dugc trinh bay trong bang 1.

Xét twong quan gitra cac loai s6 liéu mua, qua
phan tich tong quat bang 1 cho thiy s lidu tai
phan tich ERA c¢6 tuong quan tt nhat voi mua
quan tréc, gia tri tuong quan ¢ cac khu vuc B,
B2, B3 lan luot 1a 0,54 va 0,6. Trong khi do,
tuong quan voi mua quan trdc ctia mua vé tinh
GPCP kém hon, véi gia tri twong ung la 0,45,
0,49 va 0.52. Diéu nay c6 thé do s6 liéu mua vé
tinh GPCP c6 d6 phan giai thé hon so v6i s6 lidu
mua tai phan tich la 1x1 d¢ so voi 0,25 x 0.25
nén khi tinh toan lugng mua trung binh khu vuc
s& dan dén chénh léch gia tri so voi khi tinh toan
luong mua trung binh khu vyc véi mua tai phan
tich.

Vé tuong quan cia mua véi cac yéu td khac,
trong cac yéu td duogc liét ké & trén thi luong
mua tuong quan tot nhét véi toe do thang dimg
& muyc 925mb va 850mb, trong do6 téc do thang
dung trén myc 925mb cé twong quan tét hon &
khu vuc B1 va B2, nhung riéng ¢ khu vyc B3 thi
mura lai c6 twong quan t6t voi toc do thang dimg
muc 850mb hon la & myc 925mb. Ngoai ra ta
cling c6 thé thiy tuwong quan cua toc do thing
ding myc 700mb voi lwgng mua ¢ vung B3 luon
16n hon so véi tuong ung ¢ hai vung B1 va B2.
Diéu nay c6 thé cho thdy mua ¢ khu vuc B3
thuong lién quan dén d6i lvu manh hon so véi
khu vuc Bl va B2. Xét méi tuong quan cia
lugng mua voi @6 phan ky thi trong quan am va
kém hon, gié tri tuyét d6i nho hon 0.5.

Xét trong quan cua lugng mua voi cac gia tri
x0dy thé, co thé thdy rd twong quan cia luong
mua tot nhat 13 voi xody thé trén muc dang nhiét
do thé 330K sau d6 1a dén X04y thé trén muc
315K, va twong quan & khu vue B3 ciing t6t hon
& khu vuc Bl va B2; diéu nay mot lan nira
khéng dinh mua ¢ khu vuc B3 thuong do dbi luu
sau hon so véi khu vuc B1 va B2. Véi xody thé
trén myc 350K, dai dién cho gia tri xody thé trén
tang cao, thi hau nhu khong c6 twong quan véi
lwong mua cé gia tri tuong quan tuyét ddi nho
hon 0,1. Twong quan cta chudi gia tri xody thé
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cuc dai trong ngay thuong co tuong quan thap
hon so Vi gia tri xody thé trung binh ngay.

Khi so sanh twong quan ba loai s6 liéu mua
vO1i cac yéu t6 hoan luu va nhiét dong luc khi
quyén, c6 thé thay tuong quan cua luong mua tai
phéan tich ERA thuong c6 gia tri tuong quan
tuyét dbi 16n hon so v6i luong mua quan trac va

BAI BAO KHOA HQC

luong mua vé tinh GPCP. Nhung d6i véi tuong
quan ctia mua va cic gia tri xody thé thi chénh
léch gié tri twong quan giita ba loai s liéu mua
1a khong nhiéu. Vi du d6i voi xody thé trung binh
ngay trén myc 330 (pv_330_tbday) ¢ khu vuc
B2 thi gié tri trong quan véi ba loai s6 liéu mua
la 0,35, 0,35 va 0,32.

Bdng 1. Két qua tinh tiwong quan giita cac yéu t6
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3.2 Lwa chon mé hinh hoi quy da bién

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

cac bién tét nhat dé xdy dung mé hinh téi vu
nhét. Sau day 1a két qua sau khi str dung phuong
phap héi quy timg bude.

Badng 2. Két quad hoi quy tirng bude, cdc yéu té dwoc chon cho méi phwong trinh dwoe danh déu
[ x ], khong chon khong danh dau [ ]

Y r_obs tp_era pep
Khu vue
STT " |B1| B2 | B3| Bl | B2 | B3| Bl | B2 | B3
X1..n

1 w 925 X X X X X X X X X
2 w_850 X X X X X X X X

3 w_700 X X X X X X X X
4 w_500 X X X X X X X X
5 div 315 X X X X X X X X
6 div 330 X X X X X
7 div_350 X X X X X X X X
8 pv_315 tbday X X X X X X X
9 pv_ 330 tbday X X X X X X X X X
10 | pv 350 tbday X X X

11 pv_tbday3lv X
12 pv_ 315 max X X X X X

13 pv_330 max X X X X X

14 | pv 350 max X

15 pv_tbmax3lv X X X X X X X X

Bang 2 dua ra danh sach 15 nhan td du bao,
tén mo ta cac bién da duoc liét ké 6 bang 1. Vi
mdi bién Y (Y1 1a mua quan tric (r_obs), Y2 Ia
mua tai phan tich (tp_era), Y3 la mua GPCP
(pep)) ta xdy dung dugc phuong trinh hdi quy da
bién cho ba khu vyc Tay Béc (B1), Viét Béc -
Poéng Bic (B2), Pong bang Bic Bo (B3). Nhu
vay s& c6 9 phuong trinh hdi quy da bién duoc
xay dung tir cac yéu td duoc chon khac nhau.

Sau khi tién hanh xong cac budc néu trén ta
duoc két qua mdi ving c6 3 phuong trinh hdi
quy, tinh toan lugng mua véi cac yéu t duoc lua
chon theo tung loai sb liéu mua va tung vung.
Tir ba phuong trinh nay, nghién ctru s& 1an luot
dua ra lugng mua tinh toan tir cac yéu to toe do
thang ding, xoay thé. .. 13y tir s6 liéu doc 1ap cta
nam 2009. Mdi phuong trinh s& dugc ap dung dé
tinh to4n mua tai tat ca cac diém ludi thudc timg
khu vyc. Tinh todn mua voi cic yéu to tir
phuong trinh s& thu duoc két qua luong mua tai
mdi diém ludi, v6i nhitng lugng mua nhd hon 0
s& dugc gan bang khong. Tiép theo, tién hanh
danh gia cac sai s6 va trong quan cta luong mua
tinh toan tir m6 hinh hdi quy lan lugt voi lugng
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mua tai phan tich va luong mua VnGP [6], két
qua duoc trinh bay trong phan sau. Vi 3 loai sd
liéu mua: mua tai phan tich ERA, mua quan tréc,
mua v¢ tinh GPCP; ta s€ xay dyng dugc ba mo
hinh héi quy véi ba loai s6 liéu mua cho 3 ving.
Trong phan tiép theo, muc 3.3 dén 3.5 s& trinh
bay két qua danh gia sai s6 va tuong quan vdi s6
li¢u mua tai phan tich va s6 liéu mua VnGP cua
trng moé hinh voi ba loai sb liéu mua ké trén:
Muc 3.3 1a ddi v6i mua tai phan tich Era, muc
3.4 14 d6i v6i mua trén ludi VnGP.

3.3 Ddnh gid két qua mé hinh hoi quy cé
yéu t6 dw bdo Y la muwa tdi phén tich ERA

Hinh 1 md ta sai sé trung binh ME, sai sb
tuyét di trung binh MAE, sai s6 binh phuong
trung binh RMSE va tuong quan CORR dugc
tinh trén bo sb liéu doc lap nam 2009 tai moi
diém luéi. O day ba ving B1, B2, B3 s& duoc ap
dung ba phuong trinh khac nhau dé dua ra tinh
toan mua tai diém lu6i thudc khu vue, tir d6 tinh
duogc sai s6 va trong quan so véi mua tai phan
tich ERA. Céc gié tri sai sd, twong quan trung
binh theo thoi gian va tinh trung binh cho khu
vuc cling duogc thé hién trén hinh véi ky hiéu
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[“Tén chi s6” “vung” = “gia tri”], véi “Tén chi

s6” 1a: ME, MAE, RMSE, CORR; “viing” gom:
Bl (Tay Bic), B2 (Viét Bic- Pong Bic), B3
(Pdng bang Bic Bo).

Trén Hinh 1a c6 thé thiy sai sé ME chu yéu
mang gia tri am va c6 gia tri tuyét ddi nho phd
bién tir 0 dén 2 mm, sai s6 trung binh ving co
gia tri tuyét d6i nho nhét 1a ¢ khu vuc B3, 16n
nhét 1a & khu vuc B2. C6 thé nhan xét rang gid tri
lwong mua hiéu chinh sir dung phuong trinh hdi
quy thuong cé lugng mua nho hon so voi lugng
mua quan tric trong bd sb liéu VnGP.

So véi sai s6 ME, sai s6 MAE (Hinh 1b) 14
sai sb tuyét ddi trung binh phd bién tir 2 dén 4
mm, gia tri MAE trung binh viing B3 van la nho
nhat (2.912).

Gia tri sai s6 RMSE (Hinh 1c) phan bd tir 3
dén 7. Gia tri RMSE 16n nhat ¢ khu vuc B1 va
nho nhat & khu vire B3. Tuong quan (nim 2009)
(Hinh 1d) cta sb liéu mua tinh toan tir mé hinh
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thdng ké v6i mua tai phan tich phd bién tir 0,7 -
0,9, gia tri trong quan tot nhat & ving B1.

Hinh 2 tuwong tu nhu Hinh 1 nhung la so sanh
mua tinh todn tir mo hinh théng ké v6i mua
VnGP. Hinh 2a c6 gia tri ME déu 1a &m gia tri tu
0 dén -4 mm, ving B1 va B2 ¢6 gi tri ME trung
binh ving tuyét doi déu c6 tri s6 xap xi 2 mm,
trong khi d6 ¢ khu vuc B3 1a 0.79 mm. Hinh 2b
cho thiy gia tri MAE dao dong trong khoang tir
4 - 11 mm, gia tri trung binh ba ving B1, B2 , B3
lan luot 14 5,9; 6,2 va 5,4 mm. Hinh 2¢ gia tri
RMSE tir khoang 10 dén 16. Gia tri RMSE trung
binh ving twong duong nhau va déu trong
khoang 10 - 10,5. Hinh 2d gi4 tri tuong quan tur
0,2 dén 0,6. Tuong quan trung binh ving dao
dong quanh gia tri 0,4. Co thé théy duoc mot
vung c6 sai s6 16n va tuong quan rat kém & khu
vuc gan 22N, 105E.
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Hinh 1. Sai slo”' (a) ME, (b) MAE, (c) RMSE va (d) tuong quan cua mua tinh toan tir mo hinh co
yeu to dy bao la tp_era, so sanh voi mua tai phan tich Tp_era nam 2009
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Hinh 2. Sai s6 (a) ME, (b) MAE, (c) RMSE va (d) twong quan ciia mua tinh toén tir mé hinh ¢é
yeu to du bao la tp_era, so sanh voi mua VnGP nam 2009

3.4 Pdnh gid két qui mé hinh hoi quy cé
yéu to dw bdo Y la mwa vé tinh (GPCP)

Hinh 3 tuong ty hinh 1, thé hién sai sb va
tuong quan cta mua tinh toan tr phuong trinh
hdi quy st dung yéu té du béo 1a mwa GPCP,
hinh 3a thé hién phan bd gia tri ME, ving B3 va
vung B2 gia tri ME chu yéu mang gia tri am,
trong khi ¢ ving B1 gié tri nay duong nhiéu hon.
O hinh 3b, MAE & khoang 3 - 5 mm, MAE trung
binh ¢ ba vung ¢ khoang 4 mm. Gia tri RMSE
(Hinh 3c) trung binh khu vuc B1, B2, B3 12 6,22;
5,94; 5,86 mm. Tuong quan thé hién & hinh 3d
cho thay twong quan trung binh viing khoang 0,4
- 0,6 kém hon so véi tuong quan trén hinh 1.
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Tiép tuc so sanh véi luong mua VnGP, sai sb
ME (Hinh 4a) chu yéu mang gia tri am, sai s6
trung binh ba ving B1, B2, B3 lan luot 1a -0,65;
-0,68; -1,61 mm. Gia tri MAE (hinh 4b) trung
binh khoang 6 mm. Trén hinh 4c¢ c6 thé thay xuat
hién vung c6 RMSE 16n ¢ khoang 22N, 105E.
Gié trj tuong quan & hinh 4d 16n nhat ¢ ving B1
la 0,33, vung B2 la 0,26, vung B3 1a 0,29, nhin
chung nhiing gia tri nay kém hon so voi tuong
quan ¢ hinh 2.

Cac két qua trén duoc so sanh vai két qua
danh gia trong cong trinh cua Hoang Phuc Lam
va cs [4] va duoc téng hop trong phan dudi day.
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Hinh 3. Sai s6 (a) ME, (b)
MAE, (c) RMSE va (d)
twong quan cua mua tinh
todn tir mé hinh c¢é yéu t6
duy bao la mwa GPCP
(Pcp), so sanh voi mua
tai phan tich (Tp_Era)
nam 2009
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Hinh 4. Sai s6 (a) ME, (b)
MAE, (¢) RMSE va (d)
twong quan cua mua tinh
todn tir mé hinh cé yéu té
dw bao la mwa GPCP
(Pcp), so sanh voi mua
VnGP nam 2009
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3.6 Tong hop két qud danh gia mé hinh héi
quy

Béng 3 va bang 4 thé hién cac chi s6 danh gia
tinh cho timg khu vuc. V6i ba mé hinh hdi quy
v6i yéu td du bao 1a mua quan tric (r_obs), mua
tai phan tich (tp_era ) va mua GPCP (pcp). Két
qua danh gia sai s6 cua luong mua tinh toan voi
mua tai phan tich ERA (Bang 3) cho thdy gia tri
tuong quan cao va gia tri sai sé nho hon so céac
gid tri twong quan va gia tri sai s6 v6i lugng mua
VnGP (Bang 4).

Tuong quan khi danh gia st dung s6 lidu mua
tai phan tich pho bién khoang 0,6 dén 0,8; trong
khi trong quan véi s6 liéu VnGP chi & khoang
0,3 dén 0,4. Gia tri sai s6 ME & ca hai truong hop
déu thap va chi yéu mang gi tri am. Gia trj sai

s6 MAE ¢ trong khoang 3 dén 4 mm; & Bang 4
1a khoang 5 dén 6 mm. Véi gia tri RMSE, danh
gia trén s6 liu tai phan tich phd bién & khoang
4,5 &én 6 mm, trén trén s6 liéu VnGP 1a khoang
10 dén 11 mm. Diéu nay c6 thé dugc 1y giai 1a do
luong mua tai phan tich ERA 14 cung b s liéu
v6i céac dac trung hoan luu va nhié¢t dong luc (vi
déu trich xudt tir s liéu tai phan tich ERA) nén
céc dic trung ndy dd chtra dung nhitng mi quan
hé dong luc v6i nhau. S lidu VnGP 1a s6 liéu
tinh toan tir s liéu quan tric, thong qua phuong
phap ndi suy Spheremap dua vé cac diém ludi.
Nhu vay, dé khach quan thi khi xem xét ung
dung cac san phém hi¢éu chinh, ta nén su dung
cac sai s6 va tuong quan khi so v6i s6 liéu mua
VnGP.

Bdng 3. Téng hop két qua twong quan va sai s ciia
mua tinh todn voi mua tai phan tich ERA

Y r_obs tp_era pcp
hu vue
STT B1 B2 B3 B1 B2 B3 B1 B2 B3
Chi sb
1 CORR 0.73 | 0.61 0.78 0.81 | 0.74 0.8 0.63 0.47 0.63
2 |ME 0.85 | -2.86 | -0.02 -09 | -1.54 | -0.17 | 045 | -0.33 | -1.14
3 MAE 343 | 4.58 3.01 3.09 | 337 | 291 | 391 4.13 3.99
4 | RMSE 5.69 | 6.14 4.59 475 | 467 | 448 | 6.23 5.95 5.86

Bdng 4. Tong hop két qua twong quan va sai s6 ciia mua tinh todn véi mwa VnGP

Y r_obs tp_era pep
hu vue
STT B1 B2 B3 B1 B2 B3 B1 B2 B3
Chi s
1 CORR 0.41 0.31 0.4 0.41 0.36 0.39 0.34 0.26 0.29
2 | ME -0.25 | -337 | -0.63 | -1.83 | -1.98 | -0.79 | -0.69 | -0.66 | -1.62
3 MAE 5.25 7.38 5.37 5.99 6.25 545 5.74 5.83 6.32
4 | RMSE 9.75 11.05 | 10.49 | 10.23 | 10.29 | 10.55 | 10.24 | 1048 | 11.23
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3. Két luan va kién nghi

Nghién curu da danh gia dugce gia tri tuong
quan gitra cac loai s6 liéu lugng mua: mua quan
tric, mua tai phan tich ERA va mua vé tinh
GPCP. Két qua cho thdy lugng mua tai phan tich
ERA tuwong quan tot hon voi lugng mua quan
trac so v6i sd liéu mua vé tinh GPCP, nhung
muc d6 twong quan con nhod. Cy thé, gia tri tuong
quan clia mua quan tric véi mua tai phan tich ¢
khoang 0,6, trong khi gia tri twong quan gitta
mua quan tric véi mua tinh toan vé tinh GPCP
¢ khoang 0,5.

Nghién ctru da xay dung dugc 9 phuong trinh
hoi quy tuyén tinh da bién cho 3 loai s6 liéu mua
va cho 3 khu vuc Tay Bic (B1), Viét Bic - Dong
Bic (B2) va Pong biang Bic Bo. V&i mdi
phuong trinh bao gdm cac bién khac nhau duoc
lwa chon thong qua phuong phap hoi quy timg
buge. Thir nghiém ap dung 9 phwong trinh véi s6
liéu doc 1ap nam 2009 va so sanh lugng mua tinh
toan vai s liéu mua tai phan tich ERA cho sai s6

BAI BAO KHOA HQC

tuong dbi nho, gia tri trong quan cao, co diém
ludi dat gia tri tuong quan trén 0,9. Tuy nhién,
khi danh gia voi s6 liéu lugng mua VnGP, sai s6
déu ting va gia tri twong quan giam.

C6 thé nhan thiy nhuoc diém cia phuong
phap 13 cho mua tinh toan nho hon thuc té khi
xay ra mua lén. Trong khi néu thyc té mua nho
thi mua tinh toan tir phuong trinh cho gia tri 16n
hon so v&i thuc té. Tiéu biéu 1a su khac biét gitra
sai s& ME chu yéu 1a 4m vao nhiing thang mua
dong, va co6 gia tri ME duong 16n vao mua he.
Do vdy, c6 thé dé khic phuc duoc van dé trén
dinh hudng tiép theo ctia nhém nghién ctru 14 s&
xay dung hdi quy cho timg mua khac nhau. Tiép
tuc thir nghiém ap dung phuong trinh héi quy da
xady dung vao s6 liéu du bao cua moé hinh va
danh gi4 sai s6. Tir nhitng sai s6 nay co thé dung
phuong phap trung binh c6 trong s6 hodc xay
dung phuong trinh hi¢u chinh cho timg mua dé
dua ra hiéu chinh du bdo mua t6t hon trong
tuong lai.

Léi cam on: Nhém nghién civu xin chan thanh cam on sw hé tro ciia cc dé tai nghién ciru khoa
hoc KC.08.06/16-20 va TNMT.2017.05.01 trong viéc thuc hién va cong bo nghién ciru nay.
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VERIFICATION AND COMPARISION OF RAINFALL FORECAST STATISTICAL
MODELS USING ATMOSPHERIC CIRULATION AND THERMODYNAMIC INDICES

Hoang Phuc Lam!, Nguyen Duc Nam?, Le Minh Duc?
!National Meteorological Forecasting Center, General Department of Hydrometeorology
’Institute of Geophysics, Vietnam Academy of Science and Technology
3Hanoi University of Natural Resources and Environment

Abstract: In this paper, the research team verify and compare rainfall forecast skills of different
output statistical models using different predictors (independent variable): observed ERA re-analy-
sis and GPCP rainfall. The research built 9 stepwise regression models predicting rainfall for the 3
different areas in Bac Bo region using 3 different predictors. The independent evaluation results
show that the model used ERA rainfall as predictor has smallest RMSE errors, highly correlated of

0.6 to 0.8 with exceptional value of more than 0.9.

Keywords: Potential vorticity, quantitative precipitation forecast, MOS.
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TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 1 NAM 2019

Trong thang 01/2019 xudt hién con bdo sé 1, ddy la con bdo dau tién trong nam 2019 trén khu
viee Bién Péong va cé tén quoc té la PABUK. Bio sé 1 tuy khéong dnh hwéng truec tiép dén khu viee
ddt lién nude ta nhung hoan heu ciia bdo da gdy muwa vira, ¢é noi muea to tai khu vuee ddt lién Nam

B¢, tap trung o cac tinh mién Tdy Nam Bo.

Tong lwong mira trong thang 01/2019 ngoai trir mét s6 noi ving niii phia bic va Mién Tdy Nam
B¢ cao hon trung binh nhiéu nam, con lai cac khu vie khdc trén pham vi toan qué'c phé bién & mirc
thap hon so véi trung binh nhiéu nam, riéng mét sé noi tai Tay Nguyén va Mién Déng Nam B¢ cd

thang khong co mua.

TINH HINH KHI TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo va ap thép nhiét d6i (ATND)

Chiéu ngay 31/12, mot ving ap thap trén khu
vuc Nam Bién Péng manh 1én thanh ATND véi
cudng d6 manh cap 6-7, gidt cap 9. Sau khi hinh
thanh ATND di chuyén chu yéu theo huéng Tay
Tay Nam khoang 10km/h va duy tri cuong do
manh cap 7, giat cip 10. Chiéu ngay 01/01/2019,
ATND manh 1én thanh bio véi sitc gié manh cap
8, giat cép 10, tiép tuc di chuyén theo hudng Tay
Tay Nam rdi huéng Tay véi téc d6 giam dan
khoang 5-10km/h; Pay 1a con bio s6 1 nam 2019
va c6 tén qubc té 1a PABUK. Tur chiéu ngiy
02/01, bao s6 1 di chuyén theo hudng Tay véi
tbc d6 tang dan tir 10-15km/h. Sang sém ngay
03/01, bao s6 mot manh 1én cép 9, giat cép 11,
khoang chiéu t6i ngay 03/01 bdo chuyén hudng
di chuyén theo huéng Tay Tay Béc véi toc do
khoang 15km/h. Téi ngay 04/01, bio s6 1 d6 bd
vao dét lién cac tinh mién Nam Thai Lan va
cudng do giam xudng cap 8, giat cip 10, sau do
bao tiép tuc di chuyén theo hudng Tay Tay Bic
di sang ving bién phia Tay cia cac tinh mién
Nam Thai Lan.

+ Khong khi lanh:

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

Ngay 27/12/2018, mot dot khong khi lanh
anh huong dén cac tinh vang nai ¢ khu Pong
Bic Bic Bo, sau d6 khong khi lanh lién tuc dugc

bd sung véi cudng do manh anh hudong dén cac
noi khac & Bic Bo, Béc va trung Trung B va
mot s6 noi & Nam Trung B va gay ra mot dot rét
dam, rét hai trong 6 ngay tir ngay 29/12/2018 dén
ngay 3/01/2019 ¢ Bic Bo va Bic Trung B9, tai
Mau Son da xuét hién bang gia. Nén nhiét do cao
nht va thap nhat giam sau tir 10 dén 150C, mot
s6 noi ving nai phia bac thap hon nhu: Mau Son
-1,10C, Trung Khanh 3,50C, Lang Son 5,10C,
Tam Péo 3,00C, Dong Vin 1,40C, Sa Pa 3,00C,
Pha Din 4,40C, Mdc Chau 4,60C, Ha DPong
8,30C... O vinh Bic Bo va viing bién ngoai khoi
céc tinh Trung Bo c6 gié Pong Bac manh cép 6-
7, giat cp 8.

Ngay 8/01, mot dot khong khi lanh yéu ting
cuong xudng phia Nam, do anh huong két hop
v6i hoat dong cua ranh gi6 Tay trén cao nén da
gay rét dam c6 noi rét hai cho cac tinh phia BPong
Bic Bo vao ngay 09/01 véi nhiét d6 trung binh
ngay pho bién 13-15 d6. Nén nhiét d thip nhat
va cao nhat giam 3-40C (tai Mau Son 5,00C,
Lang Son 9,20C, Trang Khanh 8,40C, Pong Vian
7,40C, SaPa 7,90C...). Gi6 Pong Bic tai Bach
Long vi manh cép 5.

Ngay 15/01, mot dot khong khi lanh manh da
anh huong dén céac tinh Bic Bo, Bic Trung Bo
va mot s6 noi & Trung Trung BO gay ra rét dam,
rét hai & Bac Bo. Nhiét do cao nhét giam tir 10-
120C, nhiét do thap nhit giam tir 5-70C (MAu
Son 3,00C, Trung Khanh 7,00C, Lang Son
8,80C, Tam Ddo 7,20C, Pong Vin 6,00C, Béc
Mé 7,70C, Sa Pa 5,80C,...). Vinh Bic Bo va
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vung bién ngoai khoi cac tinh Trung Bo c6 gio
Poéng Bic manh cap 6-7, giat cip 8.

bém ngay 20/01, mdt dot khong khi lanh
manh da anh hudéng dén céc tinh Béc BO, Bic
Trung Bo; gay troi rét, vung nli ¢o noi rét dam
v6i nhiét d thip nhat giam xudng phd bién 12-
140C, vung nui 9-120C, vung nui cao c6 noi
duéi 80C.O vinh Béic Bo di c6 gi6 dong bic
manh cap 6, co lic cap 7, giat cap 8.

+ Mua vira, mua to:

Trong thang da dién ra nhimg dot mua dang
chu y nhu sau:

Tur ngay 02-4/01, do anh hudng hoan Iuu
ctia bio s6 01 nén cac tinh & mién Tay Nam Bo
c6 mua, mua vira, ¢6 noi mua to dén rat to, mot
s6 noi ¢ luong mua 16n nhu Bac Liéu 116mm,
Ca Mau 146mm, dao Thé Chu (Kién Giang)
229mm.

Tur ngay 8-9/01, do anh huong cua ranh gioé
Tay trén cao két hop v6i khong khi lanh ting
cuong yéu nén cac tinh Bac Bo da ¢6 mua, riéng
céc tinh ving ndi ¢c6 mua vira, ¢6 noi mua to dén
rit to va dong véi lwong mua phd bién 25-
50mm, mdt s noi co lugong mua 16n hon nhu
Muong Té (Lai Chau) 139mm, Sin H6 (Lai
Chau) 92mm, Tam Puong (Lai Chau) 87mm,
Lao Cai 88mm, SaPa 158mm...

bém 15 ngay 16/01/2019, do anh hudng cua
khong khi lanh nén cac tinh ving nai Bic B ¢o
mua, c6 noi mua vira, mot s6 noi co luong mua
16n nhu Sa Pa (Lao Cai) 36mm, Dién Bién (Lai
Chau) 25mm, Muong Lay (Lai Chau) 19mm...
Khu vyc tor Nghé An dén Khanh Hoa c6 mua;
riéng cac tinh tir Thira Thién Hué dén Binh Dinh
c6 mua vira, mua to v6i tong lugng mua tir ngdy
15 — 18/01 phé bién 40 — 70mm, c6 noi trén
100mm nhu Quy Nhon 160mm, Pa Ning
149mm, Tam Ky (Quang Ngai) 137mm...

bém 20/01/2019, do anh hudng ciua khong
khi lanh nén khu vyc Trung B c¢6 mua, riéng
cac tinh tir Thira Thién-Hué dén Binh Dinh c6
mua vira, mua to, c6 noi mua rat to voi tong
lugng mua tir ngay 20 — 22/01 pho bién 10 —
30mm, c6 noi cao hon nhu Pa Nang 98mm, Ba
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To (Quang Ngii) 55mm, Hué 61mm.

2. Tinh hinh nhiét d¢:

Nhiét do trung binh thang 01/2019 tai khu
vuc Bic Bo va Bic Trung Bo cao hon so voi
trung binh nhiéu nim (TBNN) cung thoi ky tir
1,0 dén 2,0°C, con cac khu vyuc khac phd bién
cao hon so voi TBNN phd bién tir 0,5 dén
1,50C.

Noi ¢6 nhiét do cao nhat 1a Déng Phu
(Binh Phudc): 36,0°C (ngay 6/01)

Noi c6 nhi¢t do thap nhit 1a Sa Pa (Lao
Cai): 3.6°C (ngay 01/01).

3. Tinh hinh muwa:

Téng lugng mua thang 01 tai dong bang Bic
B9, Bic Trung B, mién Pong Nam Bé phd bién
thip hon so voi TBNN tir 20 — 60%. Dic biét tai
mot sd noi tai khu vie Tay Nguyén va Mién
bong Nam B cé thang hau nhu khong mua,
TLM thang phd bién dudi 15mm, riéng tai
MPrik (Pic Lic): 143mm. Trong khi do, cac
khu vuc khac phd bién cao hon so vdi TBNN,
dac biét tai khu vuc vung nui phia béc, TLM phé
bién tir 50-150mm, riéng tai SaPa (Lao Cai):
25Imm cao gép 1,5 — 3,0 1an so véi TBNN.

Noi ¢6 lugng mua thang cao nhat 1a Tra My
(Quang Nam): 335mm, cao gip hon so voi
TBNN la 129mm.

Mot s6 noi & Tay Nguyén va Nam Bo ca
thang khong ¢6 mua nhu: Dic T, Yaly, Pic
Nong va Phude Long, Tay Ninh, Nha Beé.

4. Tinh hinh ning:

Tong sb gio nang trong thang 01/2019 tai hau
khip ca nudc pho bién déu thap hon TBNN ciing
thoi ky.

Noi ¢6 s6 gid ning cao nhat 1a Phan Ri
(Binh Thuan) véi 278 gio
Noi ¢6 s6 gio nang thip nhat 1a Bac Mé
(Ha Giang): 7 gio
TINH HINH THUY VAN
1.Bic Bd

Trén song Thao, tir ngay 9-11/1 do mua va
anh huong ctia Trung Qudc nén da xuat hién 1
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vO1 bién do 1d 1én tai Yén Bai l1a 4,47m. Sau do
muc nudc xuéng va bién d6i cham. Myc nudc
ha luu séng L6 dao dong theo diéu tiét cua thuy
dién tuyén trén. Muc nudce ha luu song Héng tai
Ha No6i dao dong ¢ muic 1,8m dén 2,3m trong
cac ngay dd ai vu Xuan Dong bang Bic B dot
1: tir ngdy 21/1 dén ngay 24/1 va dot 2: tir ngay
31/1 dén 3/2. Muyc nuée trén séng Hoang Long
tai Bén Dé bién d6i cham va chiu anh hudng cua
thiy triéu.

Muec nudc ha luu cac séng trén hé thong song
Thai Binh bién d6i cham va dao dong theo thuy
tridu.

Tinh hinh dong chay trén cic song chinh so
v6i muc trung binh nhiéu nim (TBNN) cu thé
nhu sau: lugng dong chay trén song Thao tai Yén
Bai va trén song Hong tai Ha Noi cao hon muc
TBNN lan luot 12 47% va 36%; dong chay trén
song Lo tai Tuyén Quang nhé hon muc TBNN Ia
70%.

Dong chay trén song Pa dén hd Hoa Binh 16n
hon TBNN 1a 36%.

2. Khu vue Trung B¢ va Tay Nguyén

Trong thang, muc nudc trén cac song bién doi
cham theo xu thé xudng dan.

Luu lugng dong chay trén cac song ¢ Thanh
Hoa thap hon TBNN ciing ky tir 10-15%; céc
song & Nghé An, Ha Tinh thip hon tir 25-65%.

Tinh hinh hé chira thay dién: Muc nude hd
Hua Na thip hon muc nude dangbinh thuong
(MNDBT) khoang 1,5m; hd Cira Pat thip hon
khoang 3,5m, hd Ban V& thap hon khoang 3,7m.

Céc ho thuy loi: Phan 16n déu dat tir 80-90%
dung tich thiét ké, mot s6 hd & Thanh Hoa da day
nude va dang xa tran

Tu ngay 01-03/01, 17-19/01 va 21-23/01,
muc nude thuong ngudn cac séng & Quang Nam,
Quang Ngii ¢6 dao dong; cac song khac bién doi
cham. Luu luong dong chdy trén song ¢ Thua
Thién Hué thap hon 50% TBNN, cic song
Quang Nam va Quang Ngdi & murc cao hon so
v6oi TBNN tur 70-75%.

Dung tich cac ho chira thuy loi & Quang Binh

TINH HINH KHi TUQNG THUY VAN

dat khoang 63% DTTK, tir Thira Thién Hué dén
Quang Nam dat tir 86-105%.

Trong nhitng ngay dau thang 1, trén mot sb
song & Nam Trung Bo dd xuit hién 1 dot 1d.
DPinh It trén song Kon tai Thach Hoa 6,45m
(7h/01/01, trén BD1 0,45m), song Cai Ninh Hoa
tai Ninh Hoa 4,49m (13h/02/01, dudi BD2
0,31m).

Luu lugng dong chdy trung binh trong khu
vuc phd bién cao hon so v6i TBNN cung ky tir
70-90%, song Cai Phan Rang tai Tan My cao
hon khoang 13% va song An Lao tai An Hoa cao
hon 137%; riéng song Cai Nha Trang tai Dong
Trang thap hon khoang 63%.

Muc nudc cac song chinh & khu vuc Tay
Nguyén dao dong theo diéu tiét cia hd chira, cac
song khac bién d6i cham. Luong dong chay trén
song DakBla tai tram Kon Tum thap hon TBNN
cung ky khoang 9%; song Srépok tai tram Giang
Son 16n hon khoang 106%.

3. Khu vuwe Nam B

Muc nudce song Cuu Long, song Sai Gon chiu
anh huong cua triéu. Myc nudc cao nhit thang
xudt hién vao ngay 23/01, trén song Tién tai Tan
Chau 1,91m, tai My Tho 1,73m (trén BD3
0,13m); trén song Hau tai Chau DPdc 2,03m, tai
Long Xuyén 2,02m (trén BP1 0,12m), tai Can
Tho 1,86m (trén BD2 0,06m); trén song Sai Gon
tai Phi An 1,67m(trén BD3 0,17m).

KHi TUQONG NONG NGHIEP

Diéu kién khi twong ndng nghiép thing
1/2019 ¢ hau hét cac khu vuc trong ca nudc déu
khong thyc sy thuan lgi cho san XUAt ndng
nghiép. Trong nira dau thang 10 cac khu vuc
phia Bic thoi tiét ning 4m, lugng mua va sé
ngdy mua dam bao thudn loi cdy trong sinh
trudng, phat trién tuy nhién sang nira cudi thang
thoi tiét chuyén lanh, nhiét do ha thap, dic biét
dot rét hai vao ngay 24 - 26 thang 1, nhiéu khu
vuc nhiét d ha thfip o0 muc ky luc trong 60 nam
qua, khu vyc nui cao nhu Sapa, Mdc Chau... Xuét
hién tuyét gy anh huong nghiém trong dén san
xudt nong nghiép. O cac tinh Tay Nguyén va
Nam Trung Bo, Nam B¢ luong mua it, nhiéu khu
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vuc ca thang khong c6 mua hoac lugng mua
dudi 10mm trong khi do nén nhiét cao, néng
nhiéu, lvong bdc hoi cao gay thiéu nudce cho viée
xudng gidng lua dong xuan.

Nhi¢m vu trong tdm cua nganh tréng trot
trong thang mot 1a hoan thanh cong tac thu hoach
ciy trong vu dong tai cac tinh phia Béc; gieo
trdng, cham soc lta va hoa mau vu dong xuan
trén ca nudc. Tap trung lam cong tac thuy 191 ndi
déng, thuc hién cac bién phap chéng rét cho ma
va ap dung cac bién phap khic phuyc dién tich laa
méi céy bi chét do rét, thu hoach céc loai cady vu
dong va khan truong lam dét gieo trong laa va
rau mau vy dong xuan. Tinh dén cudi thang mién
Bic di gieo cdy duoc 90,9 nghin ha lua dong
Xudn, ting 42,2% so v6i cung ky. Cac tinh mién
Nam dang tiép tuc thu hoach lta mua va xudng
gidng dai tra lua dong xuan. Tinh d&én cudi thang,
mién Nam d3 thu hoach dugc gan 616 ngan ha
laa mua, chiém 85,3% tong dién tich xudng
gidng, nhanh hon 1,1% so v&i cung ky nim
trude. Riéng ving PBSCL thu hoach dat gan
245,4 ngan ha, chiém 70,5% dién tich xuéng
gidng va nhanh hon 7,1% so cung ky nam trudc.-

-1. B6i v6i cay lua

1.1. Mién Bic

Mién Bic dang 1a giita mua dong, trong nira
dau thang thoi tiét néng 4m tao diéu kién thuan
loi ddy nhanh tién d6 thu hoach cay vu dong,
gieo ciy lua dong xuan sém ciing nhu gieo trong
cac cAy mau vu dong xudn. Dén nira cudi thang
da xuét hién cac dot khong khi lanh véi cuong do
manh tran xuéng Bic Bo va Bic Trung Bo lam
thoi tiét chuyén rét dam, rét hai kéo dai kém theo
mua nhd, mua phun rai rac, nhiét do khong khi
trung binh thang & hau hét cac noi déu thip hon
TBNN, mot s6 khu vuc thudc nii cao Xuét hién
bang tuyét, swong mu, swong mudi lam mot s6
dién tich cdy trong vu dong bi chét hodc ngimg
sinh trudng.

Theo béo c4o méi nhit ciia Vin phong Ban
Chi huy Phong chdng thién tai va Tim kiém ciru
nan cac tinh, thanh phé, dot rét dam, rét hai tur
ngay 24 - 26 thang 1 da 1am gan 10.000 ha Ita bi
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thiét hai; 19.195 ha hoa mau, rau mau bi thiét hai
tor 30-70%. Ngoai ra, rét dam, rét hai lam gén
13.000 gia stic, 44.272 gia cam bj chét. V& thuy
san, c6 812 ha nudi ca, 35 ha cac loai thuy, hai
san khac bi thiét hai. Théng ké cua Bo Nong
nghiép va Phat trién nong thon cho thy cac tinh
c6 dién tich Iua bi thiét hai 16n la Nghé An (6.697
ha), Quang Binh (1.404 ha), Thira Thién Hué va
Quang Ngdi. Thiét hai vé chin nudi gia stc chi
yéu & cac tinh mién ndii phia Bic nhu Yén Bai,
Lao Cai, Lai Chau... trong khi Nghé An la tinh
¢6 s6 luong gia cam bi chét 1én t6i 39.849 con.

Trong thang cac dia phuong tap trung chi dao
néng dan chim séc, thu hoach cay vu déng, liy
nude d6 ai, cdy tra lta xuan sém, chuan bi gieo
ma xuan muodn va tréng cdy rau mau vu xuan.
Du thoi tiét rét nhung ngudn nudc nim nay chi
dong, murc d6 thiéu nudc khong gay git nhu moi
nam, cac dia phuong da chii dong trién khai cac
bién phap phong chéng rét cho ciy trong dé han
ché thap nhat thiét hai c6 thé xay ra, dic biét d6i
v6i ma d3 gieo va laa dong xuan som mai cdy.

Sau cac dot rét dam, rét hai kéo dai, thoi tiét
mién Béc hién dang 4m dan 1én, tao diéu kién
thuan loi ddy nhanh tién d6 thu hoach cay vu
dong va gieo ciy lta dong xuan som, ciing nhu
gieo trong cac cdy mau vu dong xuén.

1.2. Mién Nam

Céc dia phuong dang khan truong thu hoach
céc dién tich laa mua mudn, giai phong dat dé
san xuat vu dong xuan. Tinh dén ngay cudi
thang, cac dia phuong mién Nam da thu hoach
dat gan 616 ngan ha laa mua, chiém 85,3% tong
dién tich xudng gidng va nhanh hon 1,1% so v&i
cung ky nam trudc. Riéng ving PBSCL thu
hoach dat gﬁn 245,4 ngan ha, chiém 70,5% dién
tich xudng giéng va nhanh hon 7,1% so cung ky
nam trudc. Pong thoi véi thu hoach lua mua céc
tinh mién Nam d3 tich cuc xudng giéng lia dong
xuan dat hon 1.877,6 ngan ha, béng 98,7% cung
ki nam trude, trong d6 ving PBSCL xudng
gidng dat gan 1.535,7 ngan ha, bang 99,1% so
v6i cung ky nam trude. Hién nay lha dong xuan
cac tinh PBSCL chu yéu trong giai doan dé
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nhanh dén lam dong, d cho thu hoach 87,5 ngan
ha Ita déng xuan som, bang 87,4% so cung ky
2015

2. Pbi véi cac loai rau mau va cdy cong
nghiép

Tinh dén cudi thang, cac dia phuong trong ca
nuéce da gieo trong dat 326,2 ngan ha cidy mau
lwong thuc cac loai, trong d6 chu yéu la ciy vu
dong. Cac cay trong chinh gdom co: Ngb dat gan
196 ngan ha, khoai lang dat 48,6 ngan ha. Cac
ciy cong nghiép ngan ngay dién tich dat gan
105,7 ngan ha, bang 98,4% cing ky nam trudc,
trong do6: Cay dau tuong dat 30,4 ngan ha, cay
lac dat 37,1 ngan ha, Téng dién tich rau, dau dat
316,3 ngan ha, tang 8,3% so voi cung ki ndm
trude.

Ché 16n nay chdi & Moc Chau, sinh trudng
kém trén nén dit am trung binh. Ché 16n ¢ Phu
H6 va Ba Vi nging sinh truong, dit 4m va am
trung binh.

Cam ¢ Hoai Buc sau khi bi rét hai than, 1a,
canh dang tiép tuc ra 14 méi, sinh truong kém
trén dat am trung binh.

O Tay Nguyén va Xuan Loc Ca phé dang no
hoa, d4t 4m trung binh; sinh truong tot & Tay
Nguyén, trang thai sinh truéng trung binh &
Xuan Loc.

3. Tinh hinh sau bénh

- Bénh lac 14: Tong dién tich nhidém 6.456 ha.
Bénh tap trung & cac tinh Péng Bang Song Ciru
Long.
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- Chudt: Téng dién tich hai 15.108 ha, trong
d6 dién tich nhiém nang 173ha. Chudt hai tap
trung tai cac tinh Pong Bang Séng Ciru Long.

- Kho van hai lta: Bénh xuét hién ¢ tit ca cac
tinh Pong Bang Séng Ciru Long véi tong dién
tich 2.769 ha,

- Bénh lem 1ép hat: Dién tich nhiém 6.766 ha,
trong d6 dién tich nhiém niing 58 ha tip trung tai
DPong Bang Séng Ciru Long.

- Ry nau - ray lung tring: Tong dién tich
nhiém 47.413 ha, dién tich nhiém ning 1.579 ha,
tap trung chu yéu tai Pong Bing Song Cuu
Long.

- Sau cudn 14 nho: Gay hai chu yéu tai cac
tinh Pong Bing Song Ciru Long voi tong dién
tich nhiém 12.274 ha, dién tich nhiém ning 500
ha.

- Sau duc than: Dién tich nhiém sau non 3.197
ha. Sau non gy hai chu yéu tai Pong Bang Song
Ctu Long.

- Pao 6n ¢b bong hai chu yéu tai cac tinh
Béng Béng Song Cuu Long véi téng dién tich
nhiém 5.763 ha, dién tich nhiém niing 21 ha.

- bao 6n 14 hai chu yéu tai cac tinh D@)ng
Biang Soéng Ctru Long véi tong dién tich nhiém
43.278 ha, dién tich nhiém nang 1.151 ha

- Nhén gié hai rai rac ¢ cac tinh phia Nam véi
téng dién tich 1.701 ha.

- Oc buou vang hai ltia v6i dién tich 8.819 ha,
dién tich nhiém ning 381 ha tap trung chi yéu &
cac tinh Pong Bang Song Ciru Long

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

6 Nhiét d (°C) Do 4m (%)
thur . , Cao nhét Thip nhét ,
TEN TRAM Trung [ Chuan Trung Thz‘fp
tu binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
bioh | a3t | N | i | a6 | N

1 |[Tam PBuong 1481 1.2 | 183 | 23.6 12 124 1 8.1 1 88 58 4
2 |Pién Bién 193] 2.0 [ 2451290 30 16.7 | 13.9 1 85 55 26
3 [SonLa 165 1.5 [ 215274 | 30 13.7 1 9.0 1 80 48 30
4 |[SaPa 10.1 | 0.6 [ 13.5] 19.5 6 7.9 3.6 1 94 62 25
5 |Lao Cai 1831 1.0 | 214 ] 269 | 31 16.3 1 12.0 1 85 61 5
6 |Yén Bai 176 | 0.6 | 202 | 274 | 30 159 | 11.5 1 87 53 22
7 |Ha Giang 1741 0.7 | 20.5 | 27.7 | 31 15.7 | 11.7 2 87 57 4
8 |Tuyén Quang 178 1 0.6 | 202 | 272 | 30 16.1 | 11.9 2 84 56 30
9 |[Lang Son 1391 -09 [ 174 | 259 | 31 11.7 ] 5.2 1 85 45 22
10 |Cao Bé'mg 146 | -04 [ 182 ] 269 | 31 1251 7.2 1 89 57 31
11 |Thai Nguyén 170 ] -03 [ 19.8 | 26.6 | 31 153 ] 10.1 1 83 43 22
12 |Bic Giang 17.1 ] -0.6 | 20.3 | 27.0 | 31 150 9.7 1 81 47 22
13 |Phu Tho 170 ] -0.6 | 19.8 | 27.6 | 30 1541 11.2 1 91 63 22
14 |Hoa Binh 180 0.5 [ 21.5] 293 30 16.0 | 11.3 2 84 49 28
15 |Ha Noi (Ha Bong) 180 ] -0.2 [ 20.7 | 27.5 | 30 16.2 | 11.1 1 78 47 22
16 |Tién Yén 1641 00 [ 19.2 | 233 | 28 146 | 94 1 88 58 27
17 |Bai Chay 1751 0.0 [ 20.0 | 25.1 31 15.7 1 10.1 1 85 56 22
18 [Phu Lién 17.2 1 -09 [ 20.6 | 26.1 31 15.2 1 10.0 1 93 58 23
19 |Thai Binh 176 | -0.1 | 204 | 25.6 | 31 159 1 10.0 1 88 59 2
20 |Nam Dinh 176 | -0.8 | 20.7 | 27.2 | 31 1551 104 1 86 55 22
21 |Thanh Hoa 1841 -0.2 [ 21.0 | 26.0 [ 30 16.6 | 11.5 2 86 56 22
22 |Vinh 18.8 1 -0.1 [ 21.5 | 25.5 14 17.1 | 11.7 2 89 62 23
23 D(‘”)ng Hoi 20.1 | 0.2 | 22.8 | 26.3 15 18.1 | 13.6 1 89 71 25
24 |Hué 204 | -0.4 | 23.7 | 28.5 14 182 | 14.6 | 25 94 59 25
25 |PaNing 2241 0.5 | 254 | 28.2 14 | 21.1 | 175 | 25 86 54 31
26 |Quang ngai 2291 0.5 | 264 | 29.6 10 | 20.6 | 18.0 | 24 89 47 25
27 |Quy Nhon 2431 0.6 | 27.1 | 28.8 10 | 22.6 | 204 2 80 52 25
28 |Play Cu 204 | 1.1 | 279 | 29.7 9 1521 106 | 24 75 38 28
29 |Buon Ma Thuot 228 | 1.6 | 274 | 29.2 5 19.1 | 146 | 24 80 43 25
30 (PbaLat 163 ] -04 | 21.8 | 254 | 28 129 | 6.3 24 84 40 13
31 |Nha Trang 250 1.1 | 27.6 | 294 16 | 228 | 199 | 25 78 58 23
32 |Phan Thiét 2621 0.9 | 303 | 32.6 18 | 2321 204 | 25 75 58 26
33 |Viing Tau 26.8 | 1.3 | 30.5 | 32.8 13 | 2421205 ] 24 75 44 25
34 |Tay Ninh 27.0 | 1.8 | 33.1 346 | 22 | 225|189 | 25 62 32 25
35 |T.P H-C-M 283 26 | 333 (356 30 249|224 | 25 63 30 24
36 |Tién giang 264 1.5 | 31.0 | 33.1 30 | 2321203 ] 25 76 35 30
37 |Céan Tho 26.7 | 1.1 | 314 | 335 30 | 23.7] 208 | 25 73 40 30
38 |Soc Trang 264 | 0.8 | 30.7 | 32.2 2 2351 20.2 1 76 37 24
39 |Rach Gia 26.7 1 0.8 | 304 | 32.0 6 2351 215 ] 26 76 49 30
40 |Ca Mau 270 [ 1.5 | 30.8 | 32.5 | 30 | 24.6 | 22.2 2 77 52 25
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Ghi cha: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 01 NAM 2019

Lwong mua (mm) Lll'(_)'l(lﬁlll:i))c hot Gid ning S6 ngay
S ngay lien | g Gio tay kho
Téng | Chudn| Cao | Ngay tuc ngay | Téng | Cao | Ngay| Téng | Chudn nong Mua
sO sai | nhat 5 5 co sO | nhat sO sai Dén hun
e 5 | s s 7|

144 | 111 61 8 10 4 9 35 2 14 | 131 | -42 0 0 2 0
141 | 120 | 57 8 12 4 6 33 2 3 136 7 0 0 2 0
59 46 39 9 15 2 3 37 3 30 | 102 | -62 0 0 0 5
213 | 158 | 102 9 5 5 16 26 3 5 107 | -19 0 0 1 9
119 95 49 9 6 4 10 49 3 22 60 -51 0 0 2 0
52 26 31 9 9 5 11 39 3 30 14 -82 0 0 0 3
107 76 38 9 7 5 12 28 2 4 29 -60 0 0 0 6
52 33 27 9 10 9 12 43 4 30 13 -91 0 0 0 11
36 13 11 10 10 10 15 34 3 22 27 -90 0 0 0 14
41 22 16 9 10 5 11 27 2 31 16 -95 0 0 0 12
31 8 9 9 6 10 17 44 5 2 24 -99 0 0 0 3
25 7 12 21 4 8 15 47 3 1 35 -96 0 0 0 5
41 16 14 9 9 8 13 33 3 30 24 -86 0 0 0 0
15 3 6 21 10 3 9 39 4 30 | 41 -81 0 0 0 0
17 -6 6 21 10 3 7 47 3 22 28 -81 0 0 0 9
30 6 9 4 5 9 13 35 3 23 23 -93 0 0 0 0
19 0 5 4 18 6 9 38 3 22 10 | -129 0 0 0 5
19 -13 5 10 17 10 11 30 3 23 34 -95 0 0 0 9
18 -5 5 10 19 7 8 44 3 2 37 -90 0 0 0 9
18 -11 7 8 10 3 43 3 2 29 | -100 0 0 0 6
15 -14 8 15 13 3 7 43 3 2 35 -94 0 0 0 9
33 -36 18 9 7 4 11 35 2 1 41 -47 0 0 0 0
34 -95 19 15 7 4 12 49 3 3 64 -15 0 0 0 0
215 | -82 54 22 3 5 20 22 2 25 80 5 0 0 0 0
272 73 62 18 4 5 18 42 2 4 103 -8 0 0 0 0
152 | -116 | 50 17 4 6 20 31 2 27 | 123 22 0 0 0 0
303 | 133 | 108 | 17 4 6 16 79 7 25 | 172 | 42 0 0 0 0
-13 - - 31 0 0 89 4 31 | 261 28 0 0 0 0
2 -20 1 18 9 1 6 90 4 28 | 255 51 0 0 0 0
7 -22 3 4 20 4 5 53 3 13 ] 225 -4 0 0 0 0
173 6 58 2 6 6 18 | 127 7 27 | 170 19 0 0 0 0
9 -12 8 2 29 2 2 140 6 18 | 253 1 0 0 0 0
4 -19 4 2 28 2 2 122 5 30 | 239 9 0 0 0 0
- -39 - - 31 0 0 122 6 27 | 246 -3 0 0 0 0
2 -46 1 17 14 2 3 128 6 4 188 [ -35 2 0 0 0
4 -36 4 2 29 1 1 94 5 30 | 235 17 0 0 0 0
6 -35 3 2 14 3 5 106 4 13 | 238 30 0 0 0 0
31 -11 13 2 14 3 6 107 6 18 | 214 8 0 0 0 0
25 -20 16 16 11 3 5 107 5 30 | 235 11 0 0 0 0
149 67 131 4 15 3 7 106 5 18 | 176 | -25 0 0 1 0
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Hinh 1: Ban do chuan sai nhiét do thang 1 - 2019 so véi TBNN (d6 C)
(Theo c6ng dién Clim hang thang)
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Hinh 2: Ban dé lugng mua thang 1- 2019 (mm)
(Theo c6ng dién Clim héng thang)
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