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THU NGHIEM DU BAO HAN MUA SO POT KHONG KHI
LANH TRONG CAC THANG CHINH PONG DU'A TREN
CACH TIEP CAN DU BAO HOAN HAO

Pinh Hiru Dwong', V6 Vin Hoa'

Tém tit: Bai bdo trinh bay két qua nghién civu xdy dung cdc phirong trinh dw bdo han mia cho
56 dot khong khi lanh trong cac thang mua dong trén khu vuc Bdc Bé dua trén cdch tié'p can du bao
hoan hdo. Cdc nhan t6 dw bdo dwoc lia chon ld cdc chi s6 gio mua mua dong dwa trén nghién ciru
cua Li Yueqing va Yang Song (2010). Cac phwong trinh dw bao dwoc xdy dung dwa trén phwong phap
hoi qui tuyén tinh don bién va da bién trong d6 sir dung bé so liéu tir 1992-2015 dé lam tdp s6 liéu
phu thuée. Két qua danh gia cho thdy phwong trinh diw bdo da bién cho két qua dw bdo tot nhat.
Phuwong trinh du bdao nay dwoc sw dung dé thir nghiém dy bdo trong diéu kién nghiép vu dua trén
s6 liéu dir bdo han mia cia ECMWF. Két qua danh gia cho cdc nam 2011-2016 cho thdy phirong

trinh di bdo di dw bdo khd tot tong sé dot lanh, ddc biét la cdc dir bdo thue hién tir thang 8.
Tw khoa: Du bao han mua, khong khi lanh, chi 56 gio mua mua dong, dy bao hoan hao.

Ban Bién tdp nhan bai: 05/09/2018

1. Mé dau

Hang nam, Viét Nam chiu anh huéng phd
bién tir 26 dén 28 dot gid mua dong bac
(GMDBbB) va khong khi lanh ting cuong
(KKLTC). Su tac dong cua cac dot GMDB va
KKLTC giy anh huong rat 1on dén doi song sinh
hoat va san xuét cla cong déng dan cu, dac biét
1a tai cac tinh mién nai phia Bac. Mdi dot khong
khi lanh x4m nhap xudng cac tinh mién Bac Viét
Nam thuong gay ra giam nhiét d trung binh sau
24 gio tir 3 dén 5°C, gay gi6é manh trén vinh Béc
B cép 6, cap 7, gidt cap 8, cap 9 va thuong kém
theo cac hién tuong thoi tiét nguy hiém khac
nhu: mua dong, mua vira mua to trong cac thang
dau va cudi mua dong. Dién hinh 1a dot rét dam
rét hai kéo dai tr ngay 22 - 27/1/2016, trong ba
ngay 23-25/1, bang gia va tuyét roi ¢ hau khap
cac dinh ndi cao tir 1.000 m trd 1én & Bic BO va
Bic Trung B9, day la dot rét manh nhat trong 40
nam voéi hang loat ky luc dugc ghi nhan. Ngay
24/1/2016, tram khi tuong Sa Pa (Lao Cai) ghi
nhan nhiét do thép nhét -4°C; Mau Son (Lang
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Son) -4°C. Tai Ha Noi, lan dau tién quan sat dugc
dinh nti Ba Vi xuét hién tuyét, o tram Ha Dong
5,4°C. bot rét dam, rét hai nay da anh huong
ning né dén san xuat nong nghiép va chan nubi
tai cac tinh Bic Bo va Béc cua Bic Trung Bo.
Cho dén nay, da co rat nhiéu nghién ciru vé
hoat dong cua gio GMDB ¢ trén thé gidi va Viét
Nam nhu nghién ctru cua Bingyi Wang va Jia
Wang (2002) vé chi s6 gi6 mua Pong A
(EAWMI), Gong D.Y va C.H Ho (2002) vé su
bién d6i cua cuong do ap cao Siberia qua céac
thap ky tir 1960 dén 1990, hay cuia Ding Yui Hui
va cong su (2014) vé su bién doi cua chi sb
EAWMI trong giai doan 1951-2013, ... Tai Viét
Nam, di c¢6 nhiéu nghién ctru vé hoat dong cua
GMBDB nhu nghién ciru cia Nguyén Viét Lanh
va Chu Thi Thu Huong (2005), Nguyén Viét
Lanh va cong su (2007), D6 Thi Thanh Thiy
(2013), ... Trong linh vyc du bao, cac nghién
ctru du bao s6 dot GMDB theo cac phuong phap
synop, thong ké, ha quy mo thong ké va ha quy
mod dong luc cling da dugc thuc hién nhu trong
cac nghién cu cua Tran Coéng Minh (2003,
2005), Phan Van Tan va cong su (2014), ... Tuy
nhién, chua c6 nghién ctru nao tng dung cac chi
s6 EAWMI dé du bao han mua s dot GMPB
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cho khu vuc mién Bic Viét Nam.

Bai b4o nay s& trinh bay két qua nghién ctru
mg dung cac chi s6 EAWMI dé xay dung céac
phuong trinh dy bao théng ké theo cach tiép can
du bao hoan hao (Perfect Prog) cho sb dot khong
khi lanh (KKL) vao mua déng trén khu vye mién
Bic Viét Nam. S6 liéu tai phéan tich ERA-Interim
dugc sir dung dé tinh céac chi s6 EAWMI va viéc
ap dung du bao thtr nghiém trong thuc té s& dua
trén 6 liéu dy bao han mua tir mé hinh IFS cua
ECMWE. Céc phan tiép theo s& trinh bay chi tiét
vé tap s6 liéu duoc st dung, phuong phap nghién
ctru va cac két qua danh gia.

2. S6 liéu va phwong phap nghién ctru

2.1. Mé td tép sé liéu

Céc ngudn sb liéu dugc thu thap bao gom:

- S liéu thong ké cac dot KKL xay ra trong
cac thang mua dong trong giai doan 1992-2015
dua trén cac bao cao téng két dic diém KTTV
hang niam cta Trung tdm Dy bao KTTV qubc
gia;

- S6 liéu tai phan tich ERA-Interim c6 d¢
phan giai 0.25 x 0.25km cia ECMWF trong cac
thang chinh dong (thang 12, thang 1, thang 2) tur
1992-2015. Cac bién khi quyén duoc ldy gdm
tbe do gi6 kinh hudng tai d§ cao 10 mét (Viom),
tbc do gié kinh huéng tai muc 850mb (Vssomb),
téc do gi6 vi hudng tai muc 200 (Usooms) VA
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300mb (Usoomb), d0 cao dia thé vi tai muc 500mb
(Hsooms) va khi 4p quy v& muc bién trung binh
(SLP). Ngudn sé liéu nay duoc st dung dé tinh
toan cac chi s6 EAWMI va xay dung cac phuong
trinh dy béo theo cach tiép can thong ké.

- 84 liéu dy béo han mua cia ECMWF (bao
gbm cac du bao bit dau tir thang 8, 9 va thang
10, chi 14y du bao cho 3 thang chinh dong) trong
giai doan 2011-2016. Cac bién khi quyén dugc
thu thap 13 tuong ty nhu ngudn s6 liéu ERA_In-
terim. Ngudn sd liéu nay duoc st dung dé tinh
toan cac chi s6 EAWMI va ap dung vao céc
phuong trinh dy bao da duogc xay dung dua trén
s6 lidu ERA Interim dé thir nghiém du bdo han
mua sé dot KKL trong diéu kién nghiép vu.

2.2. Phwong phap nghién ciru

Nhu di trinh bay ¢ trén, cach tiép can “dy bao
hoan hao” duoc sir dung dé xay dung cac
phuong trinh du bao dudi dang cac phuong trinh
hoi quy tuyén tinh don bién hodc da bién. Cac
nhén t6 du bao dugc lva chon 1a dua trén 6 chi s6
EAWMI dugc d& xuit trong nghién ctru cua Li
Yueqing va Yang Song (2010). Bang 1 dudi day
dua ra ky hi€u, cong thuc tinh va y nghia cua 6
chi s&6 EAWMI duoc st dung trong nghién ctru.
Céc bién khi quyén dugc sir dung dé tinh céc chi
s6 1a duoc 13y trung binh trén khu vyc nhu dua
ra trong bang 1.

Bdng 1. Cdc chi s6 EAWMI dwoc sir dung [10]

Chisé Bién Khu vyc Y nghia
Viom (25-40° N, 120-140° E) — Chi s6 cang 16n thi KKL
Icuen  Viom 0 0 . - :
Viom (10-25° N, 110-130°E) cang nhé va nguoc lai.
Chi sd cang 16n thi KKL
Iyang Vsso Vss0 (20—400 N, 100-140° E) . . ]
cang manh va nguoc lai.
Ihun U Usoonpa (27.5-37.5°N, 110-170° E) - Chi s cang 16n thi KKL
300hra Usoonpa (50-60° N, 80-140° E) cang manh va nguoc lai.
. SLp SLP (110°E, 20-50°N) — SLP (160°E, Chi s6 cang lén thi KKL
Sh 20-50°N) cang manh va ngugc lai.
Chi sd cang 16n thi KKL
Isun =~ Hsoonpa Hsoonpa (30—45°N,125-145° E) . o _
cang nhé va nguoc lai.
U200(30-35"N/90-160°E) - U200(50- .
Tiigvang L{Uz00( )= Uaol30- 6 cang 1m thi KKL
Uz 60°N/70-170°E)} + {U200(30-35°N/90-

160°E) - U200(5-10°N/90-160°E)}] /2

cang manh va nguoc lai.
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Trong nghién clru nay, cac phuong trinh dy
béo han mua sd dot KKL duoc xay dung theo 2
dang: 1) hdi quy tuyén tinh don bién, va 2) hoi
quy tuyén tinh da bién. Ddi v6i phuong trinh hdi
quy da bién, ching t6i sit dung hdi quy timg
budc tién dé tuyén chon nhan t6 dura vao phuong
trinh trong d6 st dung dai lugng chuén sai thing
du (muc d6 giam sai s6) dé dimg tuyén chon. Cu
thé, néu mot nhéan t6 dwa vao khong 1am ting
duoc chat luong du bao qua 10% thi nhan td do
khong dugc lya chon.

Dua trén bo s6 liéu sb dot KKL va cac chi sb
EAWMI duoc tinh tir s liéu ERA-Interim trong
giai doan 1992-2015, cac phuong trinh du bao
han mua cho sé dot KKL duoc xay dung cho 2
dang hdi quy tuyén tinh don bién va da bién nhu
sau:

Y= 128,432 + 6,655*ICHEN (1)
Y=128,307 + 6,932*[Yang )
Y=128,570 + 1,146*IJhun 3)
Y= 28,610 + 7,051 *IShi ()
Y= 28,450 + 0,174*ISUN (5)
Y=125,891 + 1,141 *ILiYang (6)

Y=12,721 + 1,342*ILiYang + 2,163*[Jhun+
4,826*IYang + 0,786*ISUN (7)
Trong céc phuong trinh du bao ¢ trén, Y
chinh 13 yéu t6 du bao (sé dot KKL trong cac

thang mua dong). Cac phuong trinh nay da dugc
thyc hién kiém nghiém giai thiét thong ké dua
trén kiém nghiém Fisher v6i xac suit pham sai
1am 0.1%. Két qua danh gia cho thiy tat ca cac
phuong trinh déu dam bao dugc tinh thong keé.
Pé danh gia chit lugng dy bao cia 7 phuong
trinh néi trén, cac chi sé danh gia sai s trung
binh (ME = quan tric - du bao), sai sb tuyét dbi
(MAE) va hé s6 twong quan (R) duoc sir dung.

3. Mt s6 két qua nghién ciru

3.1. Két qua danh gid dwa trén bé sé liéu
phu thujc

Bang 2 du6i day dua ra két qua tinh toan céc
chi s6 MAE va R cho 7 phuong trinh dy béo
duoc xay dung. T bang 2 c6 thé thay chét
lugng du bdo cua cac phuong trinh dy bao dua
trén cac chi s6 EAWMI cling c6 su khac biét
trong d6 phuong trinh du bao dya trén chi s6
IShi cho sai s6 nho nhét va hé sé tuong quan 16n
nhét. Sai s6 MAE 16n nhét va chi s R nhé nhét
dugc tim thiy tai phuong trinh st dung chi sé
ISUN. Trong 7 phuong trinh dy bdo dugc thu
nghiém, phuong trinh dy bao da tuyén tinh
(phuong trinh sb 7) dua trén 4 chi s6 EAWMI
gom ILiYang, IThun, IYang va ISUN cho chat
lugng du bao tdt nhét (c6 chi s6 ME nhé nhit
va chi s6 R 16n nhat).

Bdng 2. Két qua tinh todn chi s6 MAE va R cho 7 phwong trinh di bdo han mia cho sé dot KKL
trong cdc thang mua dong dwa trén chuoi so lieu 1992-2015

Chi so

Phuong trinh dy béo sé dot KKL trong cac thang mua dong

(D) ) € 4) ) (6) ()
MAE 2.54 2.83 2.81 2.4 3.06 2.82 1.71
R 0.65 0.59 0.56 0.67 0.46 0.59 0.79

Céac hinh 1 va 2 14n lugt dua ra két qua du bdo
chi tiét cho timg mua dong trong giai doan 1992-
2015 (tong cong co 24 mua dong) cho phuong
trinh du bao str dung 1 nhan td du béo 1a chi sb
ICHEN (do xu thé dy béo ctia cac phuong trinh
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sir dung 1 nhén té du bao 13 gin nhu tuong ty
nhau trong cac mua dong nén chi dua ra két qua
dy bao cho chi s6 ICHEN dé minh hoa) va da
nhan t6 gdm Iiivane, Dihun, Ivang va Isu.
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B Gia tr kiém nghiém
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B Gia tri quan tric

Sé dot khong khi lanh
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Hinh 1. 86 dot KKL quan trac dwoc trong cdc thang miia déng (mau xanh dwong) va sé dot KKL
dw bao twong ung (mau cam) tir phuwong trinh dw bdo s dung chi so Icuey trong
giai dogn 1992-2015

Tir cac hinh 1 va 2 ¢6 thé nhan thdy cac
phuong trinh cho du bao sé dot KKL trong cic
thang mua déng vé mit trung binh 1 cao hon so
v6i quan tric véi bién do tir 2-5 dot. Dic biét,
vao cac mua dong c6 so dot KKL xay ra it hon
so voi TBNN, thi cac phuong trinh du bao don
bién cho théy o xu thé du bao sb dot cao hon
nhiéu so véi thuc té (vi du nhu mua dong 2004-
2005, 2009-2010). Nguoc lai, cac mua dong co
s6 dot KKL xay ra nhidu hon so véi TBNN thi
cac phuong trinh du bao don bién lai cho xu thé
du béo s6 dot KKL xay ra it hon so véi quan trac
(vi du nhu mua dong 1995-1996, 2010-2011).
Céc két qua tuong tu cling duoc tim thay khi

40

B Gid tri kiém nghiém

xem két qua du bao chi tiét cho phwong trinh dy
bao da bién dua trén 4 chi sb ILiYang, [Jhun,
IYang va ISUN. Tuy nhién, bién d¢ sai sb cua
phuong trinh nay nhé hon so véi cac phuong
trinh du bao don bién tai nhiéu nim. Néu xem
xét vé su bién doi cua sé dot KKL trong céc
thang mua dong theo thoi gian, c6 thé nhéan thay
tat ca phuong trinh déu nim bét kha t6t xu thé
bién d6i ngoai trr cho muia dong 1995-1996
(theo s6 liéu quan trac 1a dang vao chu ky ting
thi du bdo lai cho xu thé tiép tuc so vOi cac nam
trude). Pay ciling 1a mua dong cé sai sd du bao
16n nhét cua tat ca cac phuong trinh dy bao dugc
thtr nghiém.

B Gia trj quan tric

35

S6 dot khong khi lanh
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Mua Poéng xuin

Hinh 2. Twong tw nhuw hinh I nhung cho phwong trinh dy bao dya trén 4 chi 56 Lrivang, Linun, Dyang
va Isun
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3.2. Két qua ddnh gid dwa trén sé liéu dw
bdo han mua cia ECMWF

Nhu da trinh bay ¢ trén, trong 7 phuong trinh
du bao dugc thir nghiém, phuong trinh du bao
da bién dua trén 4 chi $6 Iivang, Iiun, Ivang va Isux
duoc danh gia la tot nhat va duge lya chon dé du
béo thir nghiém. Cu thé, sé liéu du bao cac
truong khi quyén han mua cia ECMWF s& duoc
sir dung dé tinh toan 4 chi s6 Iiivang, Lihun, Ivang V&
Isux thay vi str dung s6 lidu tai phan tich ERA-
Interim trong qua trinh xay dung cac phuong
trinh dy bdo. Do nghién ctru hudng t61 du bao
tong s6 dot KKL trong cac thang mua dong (tir
thang 11 nam nay dén thang 4 niam sau), nén

trong nghién ctru nay chung t6i sir dung cac du
bao han mua cia ECMWF bit dau tir thang 8, 9
va 10 dé thir nghiém va ciing chi lay sé liéu du
bao cho 3 thang chinh déng dé tinh toan 4 chi s6
ILivang, Ihun, Ivang va Isux. Bang 3 dudi day dua ra
két qua tinh toan céc chi s danh gia ME, MAE
cho céac du bao han mua bat dau tir thang 8, 9 va
10 cho cac mua dong tir 2011-2016. Tt bang 3
c6 thé thay khi ap dung vao diéu kién thuc té,
phuong trinh du bao str dung 4 chi ) ILivang, Ishun,
Ivang va Isun st dung s6 liéu du bao han mua bét
dau tir thang 8, 9 va 10 cia ECMWF déu cho xu
hudng du bao thién cao, dac biét 1a cho du bao
tu thang 10.

Bdng 3. Két qua tinh toan chi s6 ME, MAE cho cdc dy bdo han mia bdt dau tir thang 8, 9 va 10
dua trén phwong trinh du bdo suwr dung 4 chi 56 1iiving, Linun, Lng va Isun cho cac mua dong tir 2011-
2016 voi so lieu dau vao twr du bao han mua cia ECMWF

Thoi diém bat dau du bao Chi s6 ME (sb dot) Chi s6 MAE (s dot)
Du bao tir thang 8 2.8 4.5
Du béo tir thang 9 53 7.3
Du béo tur thang 10 10.2 10.2

Két qua danh gia trén bang 3 ciing cho thay
chat lwong du bao ctia phwong trinh sir dung s6
liéu du bao han mua bat dau tir thang 8 cho sai
s6 nho nhét. Sai s6 10n nhét duoc tim thay khi
str dung s6 liéu du bao tir thang 10. Nguyén nhan
dan dén két qua nay co thé lién qua dén chit
luong dy bao han mua cia ECMWE. Véi du bao
bat dau tir thang 8, cac thang chinh dong roi vao
giai doan cudi cta han du béo 6 thang tdi, nén co
thé cac truong hoan luu quy mo 16n duge mé ta
t6t hon do dang trong giai doan on dinh vé dong
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luc va vat ly cia mo hinh. Trong khi do, voi du
bao han mua bat dau tir thang 10, cac thang
chinh dong roi vao giai doan “spin up” cia mo
hinh khi hau, nén c6 thé dan dén nhiing sai s6
16n trong qua trinh mo phong cac trudong quy mo
16n do tinh bat 6n dinh cia md hinh. Céc hinh 3
dén 5 1an luot dua ra két qua dy béo chi tiét cho
tung mua dong trong giai doan 2011-2016 khi
ap dung cho sb liéu du bao han mua bat dau tir
thang 8, 9 va 10 cna ECMWF.
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® Gia tri du bajo ™ Gid trj quan tric

1l
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Mua Dong xuan

Hinh 3. 86 dot KKL quan trac dwoc trong cdc thang chinh dong (mau xanh dwong) va sé dot KKL
dy bdo twong irng (mdau cam) tir phirong trinh duw béo sir dung 4 chi $6 Iiving, Linun, Tung va Isun
trong giai doan 2011-2016 su dung 6 liéu dw bdo han mia bat dau tir thang 8 cua ECMWF

B Gia tri dubdo M Gi4 tri quan tric

i

2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017
Mua Dong xuan
Hinh 4. Tuong tw nhw hinh 3 nhung sw dung 56 liéu du bdo han mua bat dau tir thang 9 cua
ECMWF

B Gia tri dubio MG trj quan tric
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Hinh 5. Tuong tw nhw hinh 3 nhung sw dung 56 lieu dw bao han mua bat dau tir thang 10 cua
ECMWF
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TAP CHi KHI TUQNG THUY VAN

S6 thang 12 - 2018



BAI BAO KHOA HQC

4. Két luan va kién nghi

Dua trén cach tiép can du bao hoan hao va 6
chi tiéu gi6é mua mua déng duoc dé xuat boi Li
Yueqing va Yang Song (2010), cac phuong trinh
du bao sé dot KKL trong cac thang mua dong
duya trén sb liéu tai phan tich ERA-Interim trong
giai doan 1992-2015 dudi dang cac phuong trinh
hoi quy tuyén tinh don bién hodc da bién (c6 sir
dung hdi qui timg budc dé loc nhan t6 du bao).
Céc két qua danh gia dya trén chudi sb liéu tur
1992-2015 di cho thdy cac phuong trinh du bao
duoc xay dung c6 xu thé dy bao twong dbi giéng
nhau. V& mit trung binh, tat ca cac phuong trinh
du béo ¢6 xu thé dy bao sd luong dot KKL trong
cac thang mua dong cao hon so vai thuc té tir 3-
5 dot. Néu so sanh chat luong du bao gitra cac
phuong trinh du bao don bién va da bién, thi
phuong trinh dy bao da bién dua trén 4 chi s6

TLivang, Linun, Ivang V& Isux cho chét lurong du bao
t6t nhat. Phuong trinh du bao nay dugc lya chon
dé thir nghiém dyu bao nghié¢p vu dya trén bo )
licu du bdo han mua cia ECMWF bat dau tir
thang 8, thang 9 va thang 10 trong giai doan
2011-2016. Két qua danh gia cho thiy viéc ap
dung s6 liéu du bao han mua cia ECMWF bit
dau thang 8 cho két qua du bao s6 dot KKL
trong cac thang mua dong tot nhit. Dé co thé
danh gia toan dién hon vé k¥ nang du bao cua
phuong trinh du bao da bién dua trén 4 chi sb
Iivang, Lihun, Ivane va Isun, nhom nghién ciru dé
xudt tiép tuc thir nghiém phuong trinh dy béo
nay trong cac mua dong tiép theo, dong thoi
nghién ctru ng dung cac phuong phap du bao
thong ké phi tuyén nhu ANN dé tiép tuc cai tién
phwong phéap du bao s6 dot KKL trong cac thang
mua déng dua trén cac chi s6 EAWMI.

Loi cam on: Cdc tdc gid xin giti [0 cam on ti dé tai NCKH cdp Nha nuwée “Nghién civu tac dong

ciia bién d@oi khi hdu t6i s xam nhdp ciia cdc dot lanh va néng am bat thuong trong mia déng o
khu viee mién niti phia Bdc phuc vu phdt trién kinh té - xd héi”, ma sé BPKH.25/16-20 dd cung cdp
s6 lidu quan trdc, so liéu tdi phan tich ERA-Interim va goi y vé phiong phédp dé nhém thiee hién
nghién civu nay. Bai bdo nay ciing la két qua thiee hién ciia mot ndi dung trong dé tai néi trén.
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APPLYING PERFECT PROG METHOD TO FORECAST TOTAL
NUMBER OF COLD SURGES IN THE MID-WINTER
IN SEASONAL SCALE

Dinh Huu Duong!, Vo Van Hoa!
"Northern red-river delta regional hydro-meteorology center

Abstract: The paper presents the results of implementing seasonal forecast equations for the
total number of cold surges in the mid-winter (December, January, February) in the north part of Viet
Nam based on the perfect prog approach. The predictors is selected among the East Asian Winter
Monsoon Indices that are proposed by Li Yueqing and Yang Song (2010). The seasonal forecast
equations is built according to single or multi-variable linear equations. Basing on the dependent
dataset from 1992 to 2015, the verification results is pointed out that the multi-variable linear equa-
tion is the best choice. This equation is applied in semi-operational test based on seasonal forecast
data of ECMWEF started from August, September and October for the winters in 2011 to 2016. The
verification shown that the quality of given forecast equation is so good, speacially applied for sea-
sonal forecast of ECWMF that started in August.

Keywords: Seasonal forecast, cold surge, East Asian Winter Monsoon Index, Perfect Prog.
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