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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
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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
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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

TAP CHI KHI TUQNG THUY VAN

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.

TAP CHI KHI TUQNG THUY VAN

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

TAP CHI KHI TUQNG THUY VAN
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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
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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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