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Tém tat: Bai bdo ndy trinh bay két qud ting dung phurong phdp hoi quy phén vi dw bdo mua I6n han tir 3
dén 10 ngay trén khu virc Ha Ni. Nghién ciru st dung chudi sé liéu mua ngay quan trdc tai tram Ldng v sé
liéu mwa ngay du bdo tir mé hinh S2S (the sub-seasonal to seasonal forecast model) cda thdng 6, thdng 7 va
thdng 8 trong 20 ndm (2001-2020) dé xdy dwng phuwong trinh dw bdo bdng phwrong phdp hoi quy tuyén tinh
(OLS) va héi quy phdn vi, trong dé sé liéu mwa ngay quan trdc la sé liéu phu thuédc, sé liéu mwa ngay du bdo
ttr mé hinh S2S Ia s6 liéu déc lap. Két qud kiém dinh cdc phwong trinh dw bdo cho thdy phuong trinh OLS,
q75 va q90 théa mén murc tin cdy théng ké va cd thé st dung d€ du bdo lwong mua & han du bdo 3 ngay, 5
ngay, 7 ngay va 10 ngdy tai tram Ldng. Ngodai ra, nghién ctru thi nghiém dw bdo 5 dot muwa Ion tai khu vuc
Ha Néi bdng cdc phwrong trinh héi quy tuyén tinh va hdi quy phdn vi q75 va g90 & cdc han dw bdo 3 ngay, 5
ngay, 7 ngdy va 10 ngay. Két qua ddnh gid sai sé du bdo luong mua cho thdy, phwong trinh & phén vi 90 cdi
thién ddng ké sai s6 dw bdo lvong muwa so véi mé hinh S2S & tét ¢ cdc han dw bdo. Trong dé sai s6 tuong
déi cda phuong trinh héi quy phén vi 90 cdi thién sai sé du bdo lwong mura tir 20 dén 29% so vdi két qué du

bdo Ivong mua tir mé hinh S2S & han dw bdo tir 3 ngdy dén 10 ngdy.
Tir khéa: H6i quy phén vi, hdi quy tuyén tinh, muwa I&n, dw bdo mua.

1. Mé dau

Mua I&n xuat hién cé thé gay I lut, sat |&
dat... Hau qua clda mua I&n con kéo dai sau do
nhiéu thang, bao gdm cac van dé vé nudec sinh
hoat, dich bénh, méi trudng, ... Ngwoc lai, thiéu
hut lwvgng mua kéo dai c6 thé gay nén han han.
Nghién ctru trén thé gidi chi ra cac tran mua
cwc doan cé thé gdy anh hudng nghiém trong
dén doi séng clia con ngudi [1], béi lwong mua
lén tap trung trong mot khodng thoi gian ngan
(lwvgng muwa >100 mm/ngay). Trong khi d6 luvong
mua ngay I&n nhat ndm cé xu huéng tang trén
hau hét cac khu vue trén toan ciu (2/3 s6 tram)
[2]. \

Viét Nam nam trong khu vyc nhiét ddi gid
mua va mua I&n thudng xuyén xuat hién trén
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nhiéu vung, mién khac nhau. Muwa 1én gy ra
nhitng thiét hai to I&n khdng chi vé co s& vat
chat ma con thiét hai vé ngudi. Pién hinh nhw
dot mua I&n kéo dai sau con b3o sé 3 ndm 2024
d3 kéo theo cdc hau qud vé sat |& va |T lut xay
ra & mot sd tinh phia Bic Viét Nam. Do d6 viéc
nghién cru va dy bdo mua I&n 1a can thiét dé
gidm thiét hai do thién tai bdo Ii.

Cubi nhitng ndm 1990 va dau nhitng ndm
2000, tai Viét Nam céc nghién ctru sy xuat hién
mua |&n nhd viéc phan tich s6 lvgng 16n céc
hinh thé synop lién quan dén sy xuat hién mua
sau do6 duc két thanh quy luat [3], [4]. Sau nhitng
nam 2002, cac nghién ctru tap trung nghién ctru
va khai thac céc san pham dy bao cia md hinh
s6 [5-16]. Trong d6 mot s nghién clru du bao td
hop bang cach st dung nhiéu mé hinh dong luc,
tang d6 phan giai cia md hinh, déng hda sé liéu,
va phuong phap thng ké dé tang do chinh xac
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trong md phong va dy bdo mua lén. Két qua cac
nghién clru cho thay cai thién dang ké kha nang
dy bdo mua trong han 3 ngay.

Tuy nhién, c6 rat nhiéu yéu té khién cho kha
nang dy bdo ctia md hinh sé gidm rat nhanh sau
3 ngay. Cac yéu td nay bao gdm: Sai s6 trong
trwong s6 liéu dau vao, phép don gian hda tinh
toan trong mé hinh, sy mé phdng chua chinh
xac cla céc qud trinh khi quyén bdi mé hinh...
Dic biét d6i véi mot qudc gia nam trong khu vire
nhiét d&i gid mua va cé dia hinh phirc tap nhu
Viét Nam, mua Ién thuong gay ra bdi su tuong
tac cla cac qud trinh & nhiéu quy mé khac nhau.
Cac nghién ctru cho thay, viéc ting d6 phan giai
tlr 100 km xuéng 5 km cé thé cho sw cai thién rat
[&n trong viéc dy bao mua, tuy nhién khi tang
dd phan gidi dudi 5 km, dd chinh xac cia mé
hinh tang |&n khéng dang ké. Viéc tdng d6 phan
gidi cling lam tdng tai nguyén va thoi gian tinh
todn, do d4, cling cd nhiéu han ché trong viéc ap
dung du bao nghiép vu. Trong khi d6, san pham
du bdo cla trung tdm han vira va han dai Chau
Au cung cap san phdm dy bao véi dd phan giai
1a 9 km dén 13 km. Néu tdn dung dwoc ngudn sé
liéu nay du bdo cho dia phuong thi kha hiru ich
va gidm chi phi rat nhiéu.

Trén thé gidi, mot s6 téc gid da sl dung mé
hinh héi quy tuyén tinh va md hinh may hoc dy
bdo nhiét do cyc trj va nhiét d6 [17-21]. Hau hét
cac nghién cru nay déu chi ra rang ky ning dv
bdo nhiét dd Tx thdp va do d6 khéng thé phu
hop cho du bdo ndng néng. B&i véi du bdo mua
I&n, phuong phdp théng ké phé bién duogc st
dung 13 du bdo mua phan vi dp dung két hop
gitta dau ra cha m6 hinh doéng lyc va phuong
phdp théng ké dé tao ra cac du bdo mua hitu
ich [22], [23]. C4c phuong phdp nay dwoc phat
trién dya trén co s& dy bdo hinh thé synop tét
hon so v&i du bdo mua. Céc hinh thé hoan luu
quy md synop nhu 13 nhan td du bdo cho dy
bao mua trong du bdo mua bang hdi quy phan
vi. Thuat toadn khdi diém cho phuwong phép hoi
quy phan vi nhuv phuong phap twong ty [24],
phuwong phap prog hoan hdo [25] va ki thuat
diu van tay [26], hdi quy phan vi rirng [27] d3
duwoc rng dung kha hiéu qua trong du bdo cac
hién twong cuc doan.

Do d6, nghién clru ing dung phuwong phap

héi quy phan vi hiéu chinh dy bdo mua |l&n cho
khu vure Ha Néi han tir 3 dén 10 ngay, trong dé
s6 liéu mua quan trac tai tram |3 bién phu thudc
va mua tich Iy 24 gi®r tir md hinh (s2s) duoc lay
tir sdn pham du bdo cla trung tdm han vira va
han dai Chau Au 13 s6 liéu doc 1ap.
2. Sé liéu va phuwong phap nghién ciru
2.1. 56 liéu

BO s6 liéu dé xdy dyng céc phuong trinh du
bdo bao gdbm: S8 lieu mua ngay quan trac tai
tram Lang (dai dién cho khu vuc Ha Noi) trong
cac thang 6, 7 va 8 tlr 2001-2020; sb liéu mua
tich IGy 24 gio du bao han 3 ngay, 5 ngay, 7 ngay
va 10 ngay tai tram Lang tir md hinh S2S duoc
tdi vé tir trang web https://apps.ecmwf.int/
datasets/data/s2s-reforecasts-daily-averaged-
ecmf/levtype=sfc/type=cf/. Trong d6, sd liéu
du bdo cia ECMWF bao gém 12 thanh phan
(member dy bao) trén khap thé gi¢i déng gép
6 san trong co s& di lieu. S8 liéu nay duoc tao
nén hai lan mai tuan va mdi sdn pham dy bao cé
do dai (han du bao) 1a 46 ngay. Nghién sir dung
dy bdo cla ECMWF cho khu vuc Bic Bo véi do
phan gidi 0,125° x 0,125° v&i 241 diém ludi.

Nghién ctru sir dung s6 liéu muwa ngay quan
trac tai tram Lang thudc khu vuc Ha Noi véi
théng tin vi tri, giai doan lay s6 liéu dugc liét ké
trong Bang 1 va minh hoa trong Hinh 1. Ngoai
ra, nghién ctru th&r nghiém dy bdo lwvong mua
trong 5 dot mua I&n clda cac nam 2004, 2006,
2011, 2012 va 2013, sb liéu mua tich Ity 24 gid
(muwa ngay) han 3 ngay, 5 ngay, 7 ngay va 10 ngay
du bao tlr mo hinh S2S liét ké trong Bang 2.
2.2. Phwo'ng phdp héi quy phén vi

Phuong phap héi quy phan vi dwoc Koenker
& Bassett gidi thiéu [an d4u tién ndm 1978 [28].
Phuong phap héi quy phan vila mot sw m& rong
cla hoi quy tuyén tinh (OLS). Thay vi udc lvong
cdc tham s6 cta ham hoéi quy trén gid trj trung
binh trong phuwong phap OLS, phuong phap hoi
quy phan vi uwéc lwong cdc tham sé hoi quy trén
tirng phan vi cda bién phu thudc dé sao cho téng
chénh léch tuyét d6i cha ham hdi quy tai phan vi
cUa bién phu thudc 1d nhd nhat. Nghia 13, thay vi
xac dinh tadc dong bién cta bién doc 1ap dén gid
tri trung binh cla bién phu thudc, hoi quy phan
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vi s& gilp xac dinh tdc dong bién cha bién déc
l4p dén bién phu thudc trén tirng mirc phan vi
cla bién phu thudc d4. Chi tiét vé phuwong phap
hdi quy phan vi c6 thé tim trong [29].
2.3. Phwong phdap ddanh gia

DEé danh gid két qud th&r nghiém trong
nghién ctu nay, ching tdi s&r dung céc chi s6
danh gia théng k& nhu: Sai s6 trung binh (ME),
sai s& tuyét déi trung binh (MAE), sai s6 quan
phuong (RMSE) (Wilks, 1997) [30] va sai s6
tuwong doi.

Sai s6 trung binh ME:

ME=13(F,-0) &
n iz

Trong d6: n tong s6 dv béo; F, la gid tri du
bao thir /; O, 1a gid tri quan trac thir /.
Sai s6 tuyét ddi trung binh (MAE):

MaE=L¥1F -0, @)
n i

Trong d6: n tong s6 dv béo; F, la gid tri du
bdo thir i; O, 1a gia tri quan trac thir /.
Sai s& quan phuong (RMSE):

RMSE =~ MSE = lZ":(Fi—Oi)z (3)

i=1

Trong d6: n tong s6 du béo; F, la gid tri dy
bdo thir i; O, 1a gia tri quan trac thir .

Sai s6 quan phuong dung dé biéu thi dé I6n
trung binh cla sai s8. Cling giéng nhu MAE,
RMSE khoéng phan dnh xu hudéng léch gilra gia
tri du bao va gia tri quan trac. Gia tri RMSE t0i
wu la RMSE = 0 tirc 1a khi gid tri dy bdo bang gia
tri quan trac tai moi diém trong khong gian danh
gia (Wilks, 1997).

Sai s6 tuwong doi

fes — OBS

0 4
OBS x 100% (4)

SSTD =

Trong d6: SSTD 1a sai s& twong déi; fcs la
lrong mua ngay dy bdo; OBS la lwgng mua ngay
quan trac.

Bdng 1. Danh sdch cdc tram quan trdc khi twong tai khu vure Ha Noi

Toa do

TT Tén tram
Kinh do

Thoi gian quan trac
Vi dé glana

1 Lang 105,8000°E

2001-2020

21,0167°N

Bdng 2. Lugng mua 24 gicr quan trdc va du bdo han 3 ngay, 5 ngdy, 7 ngdy va 10 ngdy tai tram Ldng
trong 5 dot mwa (Bon vi: mm/ngay)

STT Ngay Han 3 ngay | Han 5 ngay | Han 7 ngay | Han 10 ngay Lweng :;:a((z):g;d quan
1 21/7/2004 19,0 7,0 21,0 3,0 83,0
2 22/7/2004 22,0 23,0 24,0 9,0 82,0
3 23/7/2004 16,0 24,0 11,0 16,0 69,0
4 17/8/2006 20,0 54,0 2,0 2,0 53,7
5 18/8/2006 11,0 10,0 25,0 11,0 99,3
6 24/6/2011 21,0 11,0 7,0 6,0 65,8
7 25/6/2011 149,0 18,0 18,0 23,0 65,4
8 17/8/2012 3,0 6,0 14,0 4,0 90,8
9 18/8/2012 5,0 5,0 3,0 2,0 126,7
10 19/8/2012 17,0 2,0 8,0 10,0 53,0
11 8/8/2013 8,0 3,0 2,0 3,0 171,2
12 9/8/2013 21,0 25,0 4,0 5,0 62,3
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Hinh 1. Vj tri cdc tram khi tu'ong trén khu vurc Ha Ni
3. Két qua va thao luin

3.1. Bdnh gid sai sé dw bdo Iwong mwa > 50
mm/ngdy ctia mé hinh S2S

Trong phan nay nghién ctu st dung sé liéu
mua ngay >= 50 mm/ngay quan trac trong cac
dot mua Idn tai tram Lang (OBS) trong thang 6,
7 va 8 tir nam 2001 dén nam 2020 (20 nam), vdi
téng s6 ngay mua |&n khodng 89 ngay. Ngoai ra,
s6 liéu du bdo clia md hinh S2S dugc thu thap
cho cdc han 3 ngay, 5 ngay, 7 ngay va 10 ngay
(3FCS, 5FCS, 7FCS va 10FCS) cung thoi diém vdi
s liéu mua quan trac & trén. Nghién ciru tinh
toan mot s6 ddc trwng thong ké cla 5 chubi s6
liéu trén (Hinh 2) va cac chi s6 sai s6 dy bédo
lwvong mua bao gdém sai s8 trung binh (ME), sai
s6 tuyét doi trung binh (MAE) va sai s& quan
phuong (RMSE) (Hinh 3).

Tir Hinh 2 cho thay, s8 liéu quan trac cd gia tri
trung binh (MEAN) khoang 80 mm, trong khi dé
gid tri MEAN duy bdo tlr S2S han 3 ngay (3FCS),
5 ngay (5FCS), 7 ngay (7FCS) va 10 ngay (10FCS)
dudi 20 mm. Trong khi d6, dé 1éch chuin (DLC)
phan dnh sy dao ddng sé liéu xung quanh gia tri
trung binh thi OBS va 3FCS ¢ sy dao dong manh
quanh gid tri trung binh, tiép theo la dén 5FCS,
con 7FCS va 10FCS it bién dong hon. Phan vi 95
(PV95) 1a gia tri s6 liéu gan cudi chudi s6 lieu d3

Lwgng mwa (Inm)
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Cic diic trumg thong ké
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Hinh 2. Biéu dién trung binh, dé léch chudn va phén
vi 95 cda chudi sé liéu lvong mua quan tréc va mé
hinh S2S trong 89 ngay mua Ién (thdng 6, 7 va 8)
Xdy ra tai tram Ldng trén khu virc Ha Noi giai doan
2001-2020

sap x&p theo thit ty, OBS c6 gid tri gan 140 mm,
3FCS va 5FCS cé PV95 gan 58 mm, con 7FCS va
10FCS c6 PV95 dudi 30 mm. Gan nhu sé liéu du
bdo b&i mé hinh 525 khong ndm bat tét cac déc
trung thong ké cla chubi s6 liéu mua tai tram
Lang. D& danh gia sai s6 du bdo lvgng mua cua
mo hinh S2S, nghién clru tinh cac chi sé sai s6
ME, MAE va RMSE (Hinh 3) trong chudi sé liéu
89 ngay mua l&n cta thang 6, 7 va 8 trong 20
nim (2001-2020).

Tl Hinh 3a, cho thay gid tri ME [an lugt & cac
han du bdo 3 ngay, 5 ngay, 7 ngay va 10 ngay déu
nho hon 0, hay mé hinh S2S ludn dy bdo lugng
mua thap hon so vé&i quan trac. Trong khi d6 gia
tri sai s6 dy bdo lvgng mua (Hinh 3b) dao déng
tlr 62 mm dén 69 mm cho cac han dy bdo trén,
v@i han du bdo cang tang thisai sé du bao lwong
mua cling tang |én. Bién d6 dao dong cla sai s6
du bdo lwvgng mua ciing tdng dan theo han dy
bdo tlr 68 mm dén 78 mm & han dy bao 10 ngay
(Hinh 3c).

Nhw vay, két qud du bdo mua |dn clia cia mé
hinh S2S ¢6 sai s6 kha I&n khi d4p dung truc tiép
dy bdo mua I&n tai khu vire Ha Noi. Trong phan
tiép theo nghién ciru xay dwng phuong trinh
hoi quy tuyén tinh va hdi quy phan vi dé dyu bao
mua Ién cho khu virc Ha Noi.
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3.2. Xdy dwng phwong trinh

Trong phan nay nghién ctu s dung chudi
s8 liéu muwa ngay (quan trac - OBS, va md hinh
S2S) cla cac thang 6, 7 va 8 trong 20 ndm (2001-
2020) d3 loai 5 dgt muwa lam s8 liéu du bao kiém
tra (Bang 2) dé xay dwng phuong trinh hdi quy
tuyén tinh (OLS) va cac phuwong trinh hdi quy
phan vi (q10, 925, 950, q75, q90) cho dy bdo

a) Sai s6 ME b) Sais6MAR
3FCS SFCS TFCS 10FCS 7
52 6
54 o
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£ 2%
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i E I
£ o1
66 &0
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Han dy biio (ngay) Han dy bio (ngay)
- N g 98 .o~ A
c) Sai s6 RMSE Hinh 3. Biéu do sai sé (ME, MAE VA

RMSE) dv bdo lwgng mua cia mé

hinh S2S tai han dw bdo 3, 5, 7 va 10

ngay trong 89 ngay mua Idn trong
thdng 6, 7 va 8 tai tram Ldng thudc
khu vye Ha Néi giai dogn
2001-2020

lwvgng mua han tir 3 dén 10 ngay tai tram Lang
thudc khu viee Ha N6i. Két qua dang cac phuong
trinh dy bdo va murc tin cdy théng ké duwoc thé
hién trong céc bang tir Bang 3 dén Bang 6. Trong
do, d6i vai OLS chi can gid tri P cha hé s6 gdc nhd
hon 0,05 la phuong trinh ¢6 d6 tin cdy théng ké
(nhan) d6i véi cac phuong trinh hdi quy phan vi
thi gia tri P cla hé s6 géc cung hé s tu do déng
thoi théa man déu nhd hon 0,05 thi nhan.

Bdng 3. Phwong trinh héi quy tuyén tinh va hdi quy phén vi ting vdi dé tin cdy tai tram Ha N6i cho han 3 ngay

STT | Phuong phap Phwong trinh P- hjjo twl P -gr:fc S0 2ﬁ:§il Ghi chu
1 OLS y =0,4310x+5,2022 0,00 0,00 Nhan
2 Median y =0,2043x-28,7734 0,00 1,00 Khéng nhan
3 qlo y =-4,2300x-16,5357 1,00 0,00 Khong nhan
4 q25 y = 0,0071x-0,0143 0,027 0,816 1,828 Khéng nhan
5 g50 y = 0,2043x-28,7734 0,00 1,00 Khéng nhan
6 q75 y =1,014x+0,686 0,00 0,00 Nhan
7 q90 y =1,4571x+ 16,2143 0,00 0,00 Nhan

Bdng 4. Phuong trinh hoi quy tuyén tinh va hdi quy phdn vi trng vdi dé tin cdy tai tram Ha Noi cho han 5 ngady

STT | Phuong phap Phuwong trinh P- hz:o tw) P -g':’:i 50 2:'::(;' Ghi chu
1 OLS y =0,4020x+5,4731 0,00 0,00 Nhan
2 Median y =0,1483x-20,9475 0,00 1,00 Khéng nhan
3 ql0 y =5,3250x-30,0888 1,00 0,00 Khong nhan
4 g25 y =-0,0986x-17,6696 1,00 0,00 1,828 Khong nhan
5 g50 y = 0,1483x-20,9475 0,00 1,00 Khéng nhan
6 a75 y =0,8895x+1,7421 0,00 0,00 Nhan
7 q90 y=1,2x+17,6 0,00 0,00 Nhan
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Bdng 5. Phuwong trinh héi quy tuyén tinh va héi quy phdén vi ting vdi d6 tin cdy tai tram Ha N6i cho han 7 ngay

STT | Phuwong phap Phwong trinh Pt_l‘:‘f::b( P -gr:'ﬁ: s6 22:;' Ghi chu
1 OLS y = 0,2354x+7,1504 0,00 0,00 Nhan
2 Median y =0,1000x-13,6571 0,00 1,00 Khéng nhan
3 qlo0 y =-4,0017x-11,6782 1,00 0,00 Khong nhan
4 q25 y =-0,9821x-12,0754 1,00 0,00 1,828 Khéng nhan
5 q50 y =0,1000x-13,6571 0,00 1,00 Khéng nhan
6 q75 y =0,5679x+4,2000 0,00 0,00 Nhan
7 g90 y =0,69x+23,29 0,00 0,00 Nhan
Bdng 6. Phurong trinh hoi quy tuyén tinh va héi quy phdn vi ting vdi d6 tin cdy tai tram Ha Néi cho han 10 ngdy
STT | Phuwong phap Phuwong trinh P- h:;j;o tw) P -g}:Sec 50 23:;; Ghi chu
1 OoLS y = 0,1389x+8,0357 0,00 0,00 Nhan
2 Median y =0,0444x+6,5479 0,00 1,00 Khéng nhan
3 ql0 y =10,4571x-15,6927 1,00 0,00 Khéng nhan
4 q25 y =-2,9637x-33,8947 1,00 0,00 1,828 Khong nhan
5 450 y = 0,0444x+6,5479 0,00 1,00 Khéng nhan
6 q75 y =0,345x+6,700 0,00 0,00 Nhan
7 q90 y =0,3642x+26,8358 0,014 0,00 Nhan

Tl cdc Bang 3 dén Bang 6 cho thay, tai tram
Lang cac phuong trinh OLS va phuong trinh &
phan vi q75 va q90 thda man dd tin ciy théng
ké cho cac han dy bdo lvgng mua 1an luot 13 3
ngay, 5 ngay, 7 ngay va 10 ngay.

Trong phan tiép theo, nghién ciru st dung
cdc phuong trinh théa man y nghia thdng ké
trong cac Bang 3, 4, 5 va 6 dé du bdo mot s6 dot
mua l&n tai tram Lang thudc khu vure Ha Noi. S6
lidu cac dot mua nay d3 dwoc tach khdi chudi sé
lidu xay dung phwong trinh & trén dé dam bao
tinh déc lap.

3.3. Hiéu chinh mwa lén tai Ha Néi

Trong phan nay, nghién ctru thlr nghiém dy
bao 5 dot mua I&n tai Ha N6i (2004, 2006, 2011,
2012 va 2013) vdi tong s6 ngay mua Ién 1a 12
ngay cé lwvong mua ngay trén 50 mm. Két qua dy
bdo lvgng mua cha mé hinh S2S, phuong trinh
OLS, phuong trinh q75 va phuong trinh q90
dot mwa ndm 2013 dugc thé hién trong Bang
7. Tir BAng 7 cho thay lwvong mua quan tric lan
lwot la 171,2 mm va 62,3 mm/ngay, tuy nhién

mo hinh S2S dy bdo dudi 10 mm/ngay déi vdi
ngay 8/8/2013 & tat ca cac han du bdo (3 ngay,
5 ngay, 7 ngay va 10 ngay), trong ngay 9/8/2013
mé hinh S2S du bdo lvgng muwa khodng 21 mm
-25 mm/ngay trong han du bdo 3 ngay va 5 ngay,
con & han dy bao 7 ngay va 10 ngay mé hinh S2S
chi dy bdo lvgng mua la 4-5 mm/ngay. Dai vdi
phuwong trinh OLS va q75 két qud du bdo luong
mua kha twong déng nhau trong 2 ngay 8 va
ngay 9 thang 8 nam 2013, nhung lvong mua dy
bdo c6 thé cao hon hodc thap hon so véi lvgng
mua dy bdo tr mo hinh S2S tuy tirng han du
bdo. D6i véi phuong trinh 90, lvgng mua du
bdo trong 2 ngay ké trén déu trén 20 mm/ngay,
riéng han 3 ngay va 5 ngay lvgng mua dy bao
duoc trén 40 mm/ngay.

D& c6 nhan xét cu thé vé tinh hiéu qua cua
tirng phuwong trinh dy bdo (OLS, q75 va q90)
duoc xay dung trong phan 3.2, nghién ctru tinh
todn céc chi sé sai s6 dy bdo lwgng mua trung
binh trong 5 dot mua ké trén v&i 12 ngay mua
I&n (Hinh 4 dén Hinh 7).
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Bdng 7. Két qué du bdo lugng mua (mm) cda mé hinh S2S, OLS, q75 va q90 tai tram Ldng thudc khu vire Ha Noi
cho han dy bdo 3 ngdy, 5 ngay, 7 ngay va 10 ngay dot mwa 8/8/2013 dén 9/8/2013

STT | Phwong phap | Han dy bao | 08/8/2013 | 09/8/2013 | Han dw bao | 08/8/2013 | 09/8/2013
OBS 171,2 62,3 171,2 62,3
1 S2S 8,00 21,00 2,00 4,00
2 OoLS . 8,65 14,25 . 7,62 8,09
3 ngay 7 ngay
3 q75 8,80 21,98 5,34 6,47
4 q90 27,87 46,81 24,67 26,05
5 S2S 3,00 25,00 3,00 5,00
6 OLS R 6,68 15,52 . 8,45 8,73
5 ngay 10 ngay
7 q75 4,41 23,98 7,74 8,43
8 q90 21,20 47,60 27,93 28,66
a) . oLs q75 i s28 b)ﬂﬂ
0" )
gm I I I Eaz I I

Hinh 4. Biéu db sai s6 ME, MAE, RMSE va sai sé twong déi du bdo lwong muwa cda mé hinh 525, mé hinh héi
quy tuyén tinh va mé hinh héi quy phén vi tai tram Ldng vdi han dw bdo 3 ngay trong 5 dot mua

a) ,

oLs q75 990 s25

Mé hinh

b)”

70

ai 56 MAE (mm)
8 &8 3

S
8

2

w I I
0 I I
oLs q75 190 s28
M hinh

2

LSais6 RMSE (mm)
8 8 8 2 8 3

s B

oLs q75 q90 525
M hinh

&
8 88283 88

Saisé twong déi (%)

s 2

oLs q75 q90 528
M5 hinh

Hinh 5. Biéu d6 sai s6 ME, MAE, RMSE va sai sé tuong déi du bdo lwong mua cia mé hinh S2S, mé hinh héi quy
tuyén tinh vé mé hinh héi quy phén vj tai tram Ldng vé&i han dw bdo 5 ngdy trong 5 dot mua
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D38i v&i han dy bdo 3 ngay (Hinh 4), sai s6 ME
(Hinh 4a) phan anh dy bao thién cao hoac thién
thap so v&i quan trac, tir Hinh 4a cho thdy mé
hinh S2S, OLS, q75 va g90 ¢4 gia tri ME nho hon
0, hay cdc mé hinh nay déu du bdo lvgong mua
thap hon so v&i quan trac. Sai s6 MAE phan énh
dd 16n cua sai s6 du bdo lvgng mua trung binh
tai tram Lang (Hinh 4b), két qua cho thay gi tri
MAE cda OLS va q90 nhd hon so vdi sai s6 dy
bdo lwgng muwa cta mo hinh S2S, riéng q75 cé
gia tri MAE twong déng vdi S2S khoang 72 mm.
Da&i véi bién d6 dao déng cla sai s6 thé hién
qua chi s6 RMSE (Hinh 4c), bién d6 dao dong
sai s6 dy bao lvgng mua cla S2S réng hon so
v&i OLS, q75 va q90, trong dd bién do dao déng
sai s6 du bdo lvgng mua cta q90 trong khoang
(-78; 78) hep hon so vdi bién d6 dao dong sai s6
cla OLS va q75. Xét vé sai s6 tuwong ddi, 90 cai
thién khoang 16% sai sé du bdo lugng mua so

V@i S2S, OLS cai thién khoang 5% sai s6 du bao
lwgng mua so vdi sai s twong déi clia S2S, riéng
q75 hau nhu khéng cai thién sai s6 twong ddi so
véi S2S (Hinh 4d).

DaGi vdi han du bdo 5 ngay (Hinh 5), twong
te & han 3 ngay sai s6 ME (Hinh 5a) c6 gid tri
nhd hon) & hau hét cic thir nghiém du bdo
(S2S, OLS, q75 va q90) hay cdc md hinh nay déu
du bdo lwvong mua thap hon so véi quan trac.
Sai s6 MAE cla q75 va q90 thap hon so véi gid
tri MAE cla S2S va OLS, riéng gia tri MAE cla
OLS con cao hon gid tri MAE ca S2S (Hinh 5b).
Bién d6 dao déng sai s6 clia q75 va q90 hep
hon so v&i bién d6 dao dong sai sd cda S2S
va OLS. Con sai s6 twong d6i cla q90 cai thién
khoang 20% so véi sai s6 twong d6i cda S2S,
trong khi dé OLS va q75 duong nhu khéng cai
thién sai s6 twong déi so véi S2S & han du bao
5 ngay.

oLs s w0 s
a) o
-10
"
)
E -40
5
%o
Et
-
=70
'M&b hinh

b],

_&
Es0
ER
S0
3

20

10

0

oLs ars a0 525
M hinh

C)w
-
g 60
&
Heo
-
2
e
H

20
i
M5 hinh

d)’
-10
)
E 40

z
.

3
-70

‘M5 hinh

Hinh 6. Biéu dd sai s6 ME, MAE, RMSE va sai sé tuong déi duw bdo lwong mua cia mé hinh S2S, mé hinh héi quy
tuyén tinh va mé hinh héi quy phén vj tai tram Ldng vdi han dw bdo 7 ngay trong 5 dot mua

Két qud danh gid cac chi s6 sai s6 ME, MAE,
RMSE va sai s& tuwong ddi cua S2S, OLS, q75 va
990 cho du bdo lvgng muwa & han 7 ngay (Hinh
6) kha tuwong doéng véi dy bdo lvgng mua &
han 5 ngay. Cu thé, sai s6 ME (Hinh 6a) ¢ gia
tri nho hon 0 & hau hét cac thir nghiém du bao
(S2S, OLS, q75 va q90) hay cdc md hinh nay déu
dy bédo lvgng mua thap hon so vdi lvgng mua
quan trac. Sai s6 MAE clia q75 va q90 thap hon
so v&i gid tri MAE cla S2S va OLS, riéng gia tri
MAE cla OLS con cao hon gia tri MAE clha S2S
(Hinh 6b). Bién dé dao dong sai s6 cla q75 va
q90 hep hon so véi bién dd giao dong sai sé cla
S2S va OLS (Hinh 6c). Con sai s6 twong ddi cha

g90 cai thién khodng 25% so vdi sai s6 tuwong
ddi cda S2S, trong khi d6 OLS va q75 dudng nhu
khéng cdi thién sai s6 twong déi so véi S2S & han
dy bao 5 ngay (Hinh 6d).

Tuwong ty nhu két qua du bao lvgng mua han
7 ngay, & han 10 ngay (Hinh 7), céc tht nghiém
déu du bao lvgng mua thap hon quan trac kha
nhiéu, trong khi gid tri sai s6 du bdo lvgng mua
dao déng tlr 55 mm (q90) dén 78 mm (S2S), hay
990, q75 ¢6 sai s6 du bdo lvgng mua thap hon
so v&i S2S kha nhiéu khoang 13 mm, trong khi
dd OLS cé6 MAE thap hon S2S khoang 1-2 mm.
Bién d6 dao dong sai s cla S2S rong nhét, sau
do6 dén OLS va bién dd dao déng sai sé clia q75
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va q90 hep hon khodng (-65; +65) mm. Tuwong
ty nhu & han dy bdo 7 ngay sai s6 tuong d6i cla
q90 gidm khodng 29% so vdi sai s6 tuong doi
cla S2S, con q75 va OLS chi gidm khoang 1% so
V@i sai s6 twong d6i cla S2S.

Nhu vdy, & hau hét cic han du béo, phuong

trinh & phan vi 90 cho két qua dy bao luvong mua
tai tram Lang thudc khu virc Ha Néi kha kha quan
50 vdi s6 liéu gdc tir md hinh S2S, vdi gia tri sai s6
dv bdo lvgng mua giam dang ké so véi két qua du
bao cla S2S, con sai s6 twong déi cda q90 cai thién
tlr 20 dén 29% so véi sai s6 twong doi cda S2S.
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Hinh 7. Biéu dé sai s6 ME, MAE, RMSE va sai s6 tuong déi dy bdo lwgng muwa cua mé hinh S2S, mé hinh héi quy
tuyén tinh va mé hinh héi quy phén vj tai tram Ldng vdi han dw bdo 10 ngay trong 5 dot mua

4. K&t luan

Sau khi phan tich cic két qua tinh toan va
danh gid chat lvgng cac phuong trinh trong 5
dot mua tai H3 NOi, nghién clru rat ra mét sd
két luan sau:

Sai s6 lwong mua dy bdo truc tiép tir md
hinh S2S cho khu vwc Ha Noi 1a kha I&n tir 63
mm dén 69 mm/ngay (tinh trung binh cho ca céc
dot mua roi vao thang 6, 7, va 8 trong 20 nam).
Do dé viéc sir dung tryc tiép san pham tir moé
hinh S2S dé dy bdo mua 1&n cho khu vuc Ha Noi
la khéng kha thi.

Nghién ctru duwa vao dac diém gid tri cuc tri
trong lwgng muwa dé xay dung cidc phuong trinh
du bdo lvgng mua dya trén phwong phap héi
quy tuyén tinh va héi quy phan vi. Két qua cho

thdy, phuwong trinh OLS, q75 va q90 théa man
murc tin cdy théng ké va co thé st dung dé du
bdo lvgng mua trong cac han dy bdo 3 ngay, 5
ngay, 7 ngay va 10 ngay.

Két qua dénh gid chat lvgng phuong trinh du
bdo cdia OLS, q75 va q90 & han 3, 5, 7 va 10 ngay
théng qua 5 dot muwa dién hinh & Ha Néi cho
thay, phwong trinh du bdo luvgng mua & phan
vi 90 cho két qua kha quan nhat so véi phwong
trinh dy bdo lvgng muwa OLS va q75, dong thoi
cai thién sai s6 tlr 20 dén 29% so véi két qua dy
bdo muwa clia md hinh S28.

Trong nghién clru ti€p theo, nhdm nghién
ctru sé ap dung phuong phap may hoc khac dé
dy bdo mua I&n cho khu vierc Ha Noi dya trén
chudi s6 lidu 13 cac thang bao quat muia mua &
khu vuec Ha NGi.

Doéng gop cua tirng tdc gig trong bai bdo: Xdy dung y twdng: Pham Thi Minh, Lé Thi Tu Nhuw; X ly s6
liéu: Pham Thj Minh, Lé Thi Tu Nhuw; Viét bén thdo: Pham Thi Minh, Trinh Minh Ngoc, Nguyén Thj Phuong

Chi, Phan Vi Hoang Phuong.

L&i cdm o'n: Cdc két qud trong nghién ciru nay duoc tdi tro tir kinh phi cia dé tai nghién ciru khoa hoc cép
sinh vién ndm 2024 mé s6 SV.2024.10 va dé tai nghién ciru khoa hoc cép trudrng ndm 2024 mé s6 CT.2024.13
cua trwerng Bai hoc Tai nguyén va Méi trirdng Thanh phé HE Chi Minh.

Léri cam doan: Tap thé tdc gid cam doan bai bdo nay la cdng trinh nghién ctru clia minh, chwa tirng céng
bé trudc d6, khéng sao chép, dao vdn; khéng cé su tranh chdp lgi ich trong nhém tdc gid.

—82 || TAP CHi KHOA HOC BIEN POI KHi HAU

S8 32 - Thang 12/2024



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tai liéu tham khao
Eric M. Masereka et al. (2018), “Statistical analysis of annual maximum daily rainfall for Nelspruit
and its environs”, Jambd - Journal of Disaster Risk Studies, 499. DOI: 10.4102/jamba.v10i1.499.
Seth Westra et al. (2013), “Global Increasing Trends in Annual Maximum Daily Precipitation”,
Journal of Climate, 26(11), 3904-3918.
Nguyén Ngoc Thuc, Lwong Tudn Minh (1990), “Cdc hinh thé synop gdy mua I6n & mién bdc Viét
nam”, Tuyén tdp cdc bdo cdo khoa hoc tai Hdi nghi Khoa hoc vé dw bdo KTTV Ién thir 111 1986-1990,
tr. 110-120.
Vi Binh Hai (2000), “Cdc dang hinh thé thoi tiét gdy maia I6n & mién Trung”, Tuyén tdp vé du bdo
KTTV lén the V, 1996-2000.
Tran Tan Tién (2004), X4y duwng mé hinh dw bdo cdc trudng khi twong thdy vdn Bién Béng, Dé tai
cap Nha nudc, ma sé KC09-04.
Kiéu Thij Xin va cac cong su (2005), Nghién ciru dw bdo muwa I6n dién réng bdng cong nghé hién dai
phuc vu phong chéng lii lut & Viét Nam, Bao cdo két qua thyc hién dé tai KHCN déc l1ap cdp Nha
nudc, M3 s6: DTPL-02/2002.
Hoang Dlrc Cwong va cac cong su (2008), Nghién ctru thtr nghiém duw bdo muwa lon & Viét Nam
bdng mé hinh MIM5, Béo céo t6ng két dé tai NCKH cap B6 TN&MT.
Hoang Blrc Cudng va cac cdng sy (2016), Nghién ctru xdy dung hé théng nghiép vu du bdo mua
I6n cho khu vwre Bdc Bo Viét Nam, thudc Chuong trinh KCO8.
Lé Birc va cong sw (2007), “Thir nghiém khai thdc s6 liéu vé tinh dia tinh b6 sung truré'ng @m cho mé
hinh nghiép vu HRM. Phén Il: Phuong phdp thuc hién va Két qud nghién ciru”, Tap chi Khi twong
thdy vén, s6 558.
Chu Thi Hwong (2006), “Nghién ciru thir nghiém dw bdo mua thdi han tir 1 dén 3 ngdy cho khu vure
Trung B¢ Viét Nam bdng mé hinh WRF”, Tap chi Khi twong thdy védn, 10/2006, 34-42.
V& Van Hoa va cong suw (2007), Nghién ctru ting dung duw bdo té hop mét sé trudng duw bdo béo, Bao
céo tdng két dé tai NCKH cap Bo.
Vii Thanh Hang va Kiéu Thij Xin (2007), “Dv bdo maa I6n khu vire Trung B6 st dung so d6 tham sé
héa d6i lwu Heise trong mé hinh HRM”, Tap chi Khi tugng Thuy vdn, s 560, trang 49-54.
D6 Lé Thiy va cac cong su (2002), Nghién ciru tring dung phaiong phdp dw bdo lwong muwa dua trén
s@n phd@m mé hinh dy bdo sé cua Nhét Bdn, Bao cdo tong két dé tai NCU'D cap Téng cuc.
Bui Minh Tang va cac cdng sw (2009), Nghién ctru, thir nghiém du bdo dinh lwgng mua tir sén
phdm mé hinh HRM va GSM, Béo cdo tong két dé tai NCKH cap Bo.
BUi Minh Tang va cong su (2014), Nghién ctru xdy dung céng nghé dy bdo mua Ién thoi han 2-3
ngay phuc vu céng tdc cdnh bdo sém li lut khu vire Trung B Viét Nam, Bao céo tong két dé tai
NCKH cip Nha nudec, 304tr.
Vi Van Thang (2015), Nghién ctru co ché nhiét déng luc gy maia I6n va khé ndng dw bdo mua I6n
mua hé khu vire Nam B6 va Nam Tdy Nguyén do twong tdc gié mua Tdy Nam-Béo trén Bién Péng,
Pé tai cap Bo.
Gao, M., et al. (2018), “Are peak summer sultry heat wave days over the Yangtze-Huaihe River
basin predictable”, J. Clim., 31, 2185-2196.
Hjort, J. et al. (2011), “Spatial prediction of urban-rural temperatures using statistical methods”,
Theor. Appl. Climatol., 106, 139-152.
Liu, X., Yuan, S., Li, L., (2012a), “Prediction of temperature time series based on wavelet transform
and support vector machine”, JCP, 7, 1911-1918.
Naing, WY.N., Htike, Z.Z., (2015), “Forecasting of monthly temperature variations using random
forests APRN”, J. Eng. Appl. Sci., 10, 10109-10112.
Zhu, Z., Li, T., (2018), “Extended-range forecasting of Chinese summer surface air temperature and
heat waves”, Clim. Dyn., 50, 2007-2021.

TAP CHi KHOA HOC BIEN P81 KHi HAU || =33
$6 32 -Thang 12/2024 ||




22. Hart, R. E., and R. H. Grumm (2001), “Using normalized climatological anomalies to rank synoptic-
scale events objectively”, Mon. Weather Rev.,129(9), 2426-2442.

23. Panziera, L., and U. Germann (2010), “The relation between airflow and orographic precipitation
on the southern side of the Alps as revealed by weather radar”, Q. J. Roy. Meteorol. Soc., 136(646),
222-238.

24. Lorenz, E. N. (1969), “Atmospheric predictability as revealed by naturally occurring analogues”, J.
Atmos. Sci., 26(4), 636-646.

25. Klein, W. H. (1971), “Computer prediction of precipitation probability in the United States”, J. Appl.
Meteorol., 10(5), 903-915.

26. Root, B., et al. (2007), “A fingerprinting technique for major weather events”, J. Appl. Meteorol.
Climatol., 46(7), 1053-1066.

27. Shastri, H. et al. (2017), “Improving Global Forecast System of extreme precipitation events with
regional statistical model: Application of quantile-based probabilistic forecasts”, J. Geophys. Res.
Atmos.,122, 1617-1634, doi:10.1002/2016JD025489.

28. Koenker, R., & BassettlJr, G. (1978), “Regression quantiles”, Econometrica: journal of the Econometric
Society, 33-50. https://doi.org/10.2307/1913643

29. Pham Lé M§ (2016), Phdn tich ddu tw chitng khodn trén thj trurong chirng khodn Viét Nam bdng
phuwong phdp théng ké phén vi, Luan an Tién si Kinh té, Trudrng Dai hoc Kinh t& Qudc dan, Ha Néi.

30. Wilks Daniel S. Statistical Methods in the Atmospheric Sciences. Ithaca New York. 1997; 59: 255.

ADJUSTMENT OF HEAVY RAINFALL FORECAST FROM S2S MODEL IN
HANOI REGION USING SPATIAL REGRESSION METHOD
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Abstract: The research presents the results of applying the quantile regression method to forecast heavy
rainfall over a 3- to 10-day period in the Hanoi area. The study uses a time series of daily observed rainfall data
at Lang station and daily forecasted rainfall data from the S25 model (the sub-seasonal to seasonal forecast
model) for June, July, and August over 20 years (2001-2020) to develop forecasting equations using linear
regression (OLS) and quantile regression, where the observed daily rainfall data is the dependent variable
and the forecasted daily rainfall data from the S2S model is the independent variable. The evaluation results
of the forecasting equations show that the OLS, q75, and q90 equations meet the statistical confidence level
and can be used to forecast rainfall over 3-day, 5-day, 7-day, and 10-day forecast periods at Lang station.
Additionally, the study tests the forecasting of five heavy rainfall events in the Hanoi area using the linear
regression and quantile regression equations at q75 and 90 quantiles for 3-day, 5-day, 7-day, and 10-
day forecast periods. The results of the forecast error assessment indicate that the 90 quantile regression
equation significantly improves the rainfall forecast error compared to the S25 model across all forecast
periods. Specifically, the relative error of the 90 quantile regression equation reduces the rainfall forecast
error by 20 to 29% compared to the S25 model for forecast periods from 3 to 10 days.

Keywords: Quantile regression, linear regression, heavy rainfall, rainfall forecast.
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