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Tém tat: Mua la nhan t6 dau vao quan trong cho bai toan dy béo thiy van néi chung va bai toan
van hanh ché d6 tudi tiéu noi riéng. Do do, danh gia duoc d6 tin cay cung muc do chinh xac cua
du bao mua cho phép hiéu chinh nhan t nay trong cac bai toan du bao thuy van. Nghién ctru
trinh bay két qué danh gia chat lugng mua tir cAc mo hinh sé tri (toan cau GFS, GSM, IFS va khu
vuc phan giai cao WRF-ARW) dang dugc sir dung nghiép vu tai Trung tdm Dy bao Khi tuong
thuy van quoc gia trong nam 2019 trén khu vuc Ha Nam va Nam Dinh. Thuc hién danh gia bién
du bao mua tich lity 24h tai cac han 24h, 48h va 72h, thong qua céac chi sb danh gia ki nang (POD,
FAR, BIAS, ETS), h¢ ) twong quan, danh gia dinh luong (ME, RMSE) cho théy mirc do tin cay
ctia md hinh khu vuc phén giai cao so v6i mé hinh toan cau trén khu vyuc nghién ctru.

Twr khoa: Danh gia du bao mua; Dy bao mua khu vuc Ha Nam va Nam DPinh; M6 hinh khu vyc
WRF-ARW.

1. Mé dau

Du bdo lugng mua 1a mot khau quan trong trong cong tac van hanh tudi tiéu. Viéc duy tri
muc nudc dém trong hé thdng kénh va trén dong thap khi du bdo c6 mua l6n, gitp trir lai mot
phan luong mua gy ung, giam thiéu cac tac hai do mua gay ra. Tuy nhién, neu mua khong xay ra
nhu du bao, viée duy tri 16p nude dém thap s& gay anh huong den san xuat nong nghiép, dong
thoi ton chi phi van hanh bom nudc nguoc lai vao hé théng, tao ngudn tudi cho san xuat. Chinh vi
vy, du bao mua c6 vai tro quan trong qua trinh van hanh tuéi tiéu. Giai quyet bai toan du bao
mua dinh lugng tir han cuc ngan (1-12h) den han ngén (12h—72h) lam truong ddu vao cho cac md
du béo thuy van, du bao ngap lut, tir do quyet dinh van hanh hé thong bom tiéu nudc dém va van
hanh hé thong tudi tiéu mot cach hiéu qua.

Hién nay, duy bao mua dinh lugng dugc thuc hién dya vao phuong phap 5O tri (NWP-
Numerical Weather Prediction), con goi 1a cac md hinh s tri , st dung phuong phap sd giai xap
xi cac phuong trinh toan, Iy mé phong cac qué trinh chuyén dong trong khi quyén thong qua hé
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phuong trinh nhiét dong luc Navie-Stoke [1]. Ty thudc vao nang luc tinh todn va sb liéu diéu
kién bién ban dau va diéu kién bién, mo hinh sd tri cho két qua du bao mua dinh lugng theo khong
gian va thoi gian. Hai 16p mé hinh s6 tri chinh 1 mé hinh toan cau v6i d6 phéan giai khong gian
ngang tir 10—100 km va mo6 hinh khu vyc phan gidi cao voi do phan gidi dudi 10 km.

Tai Viét Nam, c6 nhiéu cong trinh nghién ctru du bao mua va dy bao dinh lwong mua tir mé
hinh toan cau va khu vuc phén giai cao [2-4]. Cac nghién ctru cho thiy kha ning du bio mwa bang
mo hinh s tri tai Viét Nam dang dugc nang cao theo thoi gian. Tuy nhién, cac nghién ctru danh
gia kha ning dy bao mua cua cac mo hinh toan cau va khu vuc phan giai cao cho riéng khu vuc
Déng béng Bic Bo va khu vuc Ha Nam — Nam Pinh chua nhiéu. Do d6, viéc danh gid va chi ra
chat luong du bao mua cta cdc md hinh toan cau va khu vuc phan giai cao cho khu vuc nay 1a can
thiét. Két qua danh gia sé cling cap nhitng thong tin tham khao hiru ich cho cong tac van hanh tuéi
tiéu cho hé thong thuy loi Bac Ha Nam.

Bai bao trinh bay két qua danh gia chat lugng dy bao mua cia cac mo hinh toan cau GFS,
GSMO0p50, GSMOp25, IFS va hai mé hinh khu vec WRF-IFS—3km, WRF-GFS—9km so voi )
liéu quan tric mua tai cac tram khi twong tir thang 02 nam 2019 dén thang 02 nam 2020. Yéu t&
danh gia Ia lugng mua tich liiy 24h tai cac han dy bao 24h, 48h va 72h.

2. Dir liéu quan tric, md hinh va phwong phap danh gia

2.1 Dir liéu quan trdc, mé hinh

Bai bao thyc hién danh gia kha nang du bao mua tich Iy 24h ctia cdc mo hinh toan cau va
khu vuc dang duoc su dung nghi¢p vu tai Trung tdm Dy bao Khi tugng thiy van quéc gia. Cac
mo hinh toan cau bao gdm GFS (M¥), GSMO0p50 (Nhat) v6i do phan giai 50km, GSMO0p25 (Nhat)
¢6 d6 phan giai 28km, IFS (Trung tam Dy béo khi twong han vira Chau Au - ECMWF) ¢6 d6 phan
giai 9km.

Céc md hinh khu vyc bao gém hai hé théng dya trén mé hinh WRF-AFW (M5) véi dau vao
va d6 phan giai khac nhau. Hé thong WRF—-GFS—9km véi dau vao 1a sb liéu du bao caa GFS co
d6 phan giai 9km va hé théng WRF-IFS—3km vé6i ddu vao 13 du bao cta IFS c6 d6 phan giai 3km.
Thong tin tham khao cac mé hinh toan ciu va khu vuc trong nghién ctru ¢6 thé duoc tham khao
thém tai cac tai lidu [1, 5-7]. Du bdo mua tir lu6i mo hinh s& duoc ndi suy bang phuong phéap diém
ludi gan nhét véi vi tri tram quan tric can dénh gia [1].

Bang 1. Danh sach cac md hinh dy béo.

M4 hinh Do phan giii ngang Nudce
GFS 50 km My
GSMOp50 50 km Nhat
GSMOp25 28 km Nhat
IFS 9 km Trung tdm dy bao khi twong han vira Chau Au
WRF-GFS-9km  9km My
WRF-IFS—-3km 3 km Trung tdm du bao khi tugng han vira Chau Au

Thoi gian thyc hién danh gia tir thang 02 ndm 2019 dén 02 thang 2020. S6 liéu quan tric dugc
su dung la quan trac lwong mua trong 24 gio cia cac tram synop trén khu vuc khu vuc Ha Nam —
Nam Dinh (hinh 1, bang 2).
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Hinh 1. Ban d6 phan bd tram synop tai khu vygc Ha Nam — Nam Dinh.

Bang 2. Danh sach cac tram trén khu vuc khu vuc Ha Nam — Nam Dinh.

Ma tram Tén tram Vi d¢ Kinh do
48822 Hung Yén 20.67 106.05
48823 Nam Dinh 20.43 106.15
48829 Véan Ly 20.12 106.30
48821 Phu Ly 20.52 105.92
48832 Nho Quan 20.33 105.77
48824 Ninh Binh 20.25 105.98
48/65 Ctc Phuong 20.25 105.72
48835 Thai Binh 20.42 106.38

2.2 Phuong phap danh gia

2.2.1 banh gia theo lugng mua

Céc chi s6 danh gia mua dinh luong bao gém: ME, MAE, RMSE va h¢ s6 twong quan (R) [7-
8] dugc lya chon sur dung, cu thé duoc tinh toan theo cac cong thire sau:

ME :iZN:(Fi—Oi); RMSE =\/%i( _

N =

i=1

2

i(F F)O, -0)

e

Trong d6 Fi 1a gia tri du bdo, O; la gia tri quan trac. V& y nghia, chi s6 ME (Mean error) chi
ra sai sO trung binh so véi gia tri quan tric tuy nhién khong phan anh bién d6 cia sai s6. Chi s6
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ME c6 gia tri tir —oo dén +o0, véi 0 1a gia tri “hoan hao”, mac du vay, mét du bao sai lai nhan
dugc gia tri ME = 0 do viéc tinh téng cac sai s6 am, duong sé triét tiéu nhau. Do dd, bén canh chi
s6 ME, sai s6 binh phuong trung binh (Root Mean Square Error — RMSE) duge danh gia song
song. RMSE cho biét bién do trung binh cua sai s6 du bao. Hé so tuong quan Corr (R) phan anh
muc d§ quan h¢ tuong quan tuyen tinh giita s6 liéu mo hinh va so lidu quan tric. Gia tri cua Corr
blen thién trong khoang tir —1 dén 1. Trong danh gia dy béo, hé s twong quan cang gan 1 thi cang
t6t. Gid tri 1y tuong trong truong hop nay la Corr = 1, tirc cac cdp gia tri mo hinh — quan trac phan
b trén mot dudng thang.

2.2.2 PBanh gia ki nang du bao theo cac nguong mua

Nhu da biét, viéc ap dung cac chi s6 dénh gia cho bién du bao lién tuc & muc trén dé danh gia
k¥ ning dy bdo mua 1a khong phan anh hét kha ning ciia mé hinh. Do ban chét cua cac du bao
mua bao gdm ca du bao pha, tirc 1a xay ra hay khong xay ra, do d6 bo s6 liéu mua du bao va quan
trac s& tuan theo quy luat phan bd nhi phéan thay vi phan bd chuan cho bién lién tuc [6, 8]. Do vay,
dé danh gia du bio mua, viéc dau tién la phai thiét 1ap dugc mot bang phan loai (Contigency table)
dé biét tan sudt xay ra cua hién tugng du bao (¢ ddy l1a mua voi cac ngudng danh gia cu thé vi dy
> 5 mm/24h, >25 mm/24h, >50 mm/24h tai ting tram quan tric).

Bang 3 minh hoa cach thire tinh cac tan xudt quan tric cho bién du bao nhi phan (hoic 2 pha).
Trong bang 3, dai lugng A 1a tong s 1an du bao thanh cong (du bao dung hién tugng c6 xay ra),
B 1a tong s6 1an du bao sot (du bao khong xay ra hién tuong cd xay ra), C 1a tong sd 1an du bao
khéng (du bao xdy ra hién twong khong xay ra) va D 1a tong sé 1an du bao dung cua hién tugng
khong xay ra.

Bing 3. Bang phan loai tan xuét cho bién du bao dang nhi phan.

Quan tric

Cé Khong

Co A B
Du bao
Khong C

Pé danh gia k¥ nang dy bao xay ra mua, chi s6 ki nang ETS (Equitable Threat Score/Gilbert
Skill Score) thudng duge st dung. ETS c6 gia tri nam trong khoang tir —1/3 dén 1 véi gié tri bang
1 dugc coi la du bao hoan héo [8]. M6 hinh khong ¢6 ki nang khi ETS = 0 hodc c6 gia tri am. ETS
thudng dugc st dung trong danh gia mua tir mo hinh NWP vi chi s nay cho phép so sanh cong
bang giita cac hinh thé thoi tiét hodc khu vuc danh gia khac nhau.

A-A A_(A+B)(A+C)

ETS= =
A+BLC- A,trongdo r N

Mot s6 chi s6 khac gom chi so BIAS (Frequency Bias): 1a ty 1¢ gitra tan xudt dy bao c6 xay ra
hién tuong so voi tan suit quan tric co xay ra hién tuong. Chi s6 POD (Probability of Detection):
1a xac sudt phat hién hién tuong, chinh Ia ti s gitra s6 1an du bao thanh cong trén tong sd quan trac
¢6 xay ra hién twong. Néu chi sé POD ma bang 1 c6 nghia 1a mé hinh du bao 14 hoan hao. Chi s6
FAR (False Alarm Ratio): 1a ti 1& dy bao khdng ctia mé hinh (du bao c6 xay ra trong khi quan tric
khong xay ra). Néu gié tri cia FAR bang 0 thi ta hiéu rang C bang 0, nghia 1 ty 1¢ du bao khong
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cia md hinh 12 rat thap, do d6 c6 thé néi raing md hinh tdt. Cac chi s BIAS, POD va FAR tinh

theo cac cong thuc sau:
ATB pop-—A . pAR-_"
A+C A+C A+B

BIAS =

3. Két qua danh gia du bio muwa tir md hinh sb tri cho khu vire Hi Nam va Nam Dinh

3.1. Pac diém mua mua 2019

Mua mua 2019 & trén khu vuc Dong bang Bic Bo xuit hién mudn hon so voi quy ludt hang
nam. Luong mua ca nam cing thiéu hut tir 15 — 31%. Cu thé, so vé6i trung binh nhiéu nim, muwa
tai khu vuc Nam DPinh c6 chuén sai duong vao thang 4 va thang 8. Cac thang con lai, chuén sai
déu nho hon 0. Mirc thiéu hut mua so véi trung binh nhiéu nim tai Nam Dinh 13 31%.

Bang 4. Tong lwong mua (R) va chuan sai (CS) cac thang trong nim 2019 (mm).

Nam Dinh
Thang
R CS
1 18 -10
2 12 -23
3 39 -12
4 97 15
5 159 -16
6 101 -92
7 72 —-158
8 384 59
9 143 -205
10 151 —44
11 43 -25
12 1 28
Ca nam 1220 -539
So véi TBNN (%) =31

3.2. Banh gia dinh lvong mua

Trén cac hinh 2, 3 va 4 1a cac gian d6 tu diém biéu dién twong quan giita cac gia tri quan tric
va dy bdo cua cac han dy bao 24h, 48h va 72h cho khu vyc Ha Nam — Nam Dinh. Trén céc gian
d6 ty diém nay, duong duit nét mau xanh la duong hoi quy tuyén tinh thyc nghiém gitta quan trac
va du bao luong mua voi hé sb tuong quan Corr dugc hién thi ¢ goc dudi bén phai, dudng chéo
lién mau xanh la duong héi qui 1y tuong hay “dudng 45 d6”, tirc 1a néu tit ca cac cap diém du bao
va quan tric nam hoan toan trén duong nay thi du bao la hoan hao. Thang mau biéu thi cho mat
do céc cap diém dy bao va quan tric. Khu vuc c6 mat do cac cap diém dy bao quan tric cang lon
(16n hon 1000 cip) thi mau c6 mau hdng, khu vuc c¢6 mét do tir 50 — 1000 duoc biéu thi bang cac
thang mau tir vang dén da cam va khu vuc c6 mat do < 50 dugc biéu thi boi cac thang mau xanh
la.

Chi s6 tuong quan giita du bao ctia cac md hinh toan cau va khu vyc phan giai cao véi mua
quan tric dé co gia tri duong tai tat ca cac han du bao. Diéu nay cho théy, cac du bao mua tir cac
mé hinh sd tri da phan anh dugc dién bién mua mua nam 2019 trén khu vuc Ha Nam — Nam Dinh.
Cac dy bao mua sd tri nhin chung thién cao hon so voi thuc té. Gia tri ME ctia cac mé hinh déu
16n hon 0 & ca ba han dy bao 24h, 48h va 72h. Chi c6 MEGgrs va MEwRrF Grs okm nh6 hon 0 tai han



Tap chi Khi twong Thuy van 2020, 715, 37-48; doi:10.36335/VNJHM.2020(715).37-48 42

du bao 24h (hinh 2c, 2¢). Bién d9 sai s0 dy bao cua cac mo hinh tang theo han dy bao. Bién d¢ sai
s0 cua cac md hinh khu vue 16n hon cua cac md hinh toan cau. Diéu nay thé hién qua gia tri
RMSEwRrF 1rs 3km va RMSEwRF Grs okm d€u 16n hon RMSE cuia cdc mo hinh toan cau tai ca ba han
du bao.

Scatter Plot GSMOPS0 for 022019 — 022020 period
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Hinh 3. B thi tu diém biéu dién tuong quan giira gia tri quan tric va du bao 48h: (a) GSM0p50; (b)
GSMOp25; (c) GFS; (d) IFS; (¢) WRF-GFS—9km v (f) WRF-IFS—3km.
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Scatter Plot GSMOPSO for 0212019 — 02/2020 period
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Scatter Plot GSMOP2S for 0212019 — 0212020 period
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Hinh 4. D thi tu diém biéu dién tuong quan giira gia tri quan tric va du bao 72h: (a) GSM0p50; (b)
GSMOp25; (c) GFS; (d) IFS; (¢) WRF-GFS—9km va (f) WRF-IFS-3km.

3.2. Banh gia ki nang dy bao mua

43
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Nghién ciing thyc hién danh gia k¥ niang du bao mua theo cac ngudng mua tir 01 mm/24h dén
50mm/24h cho ba han du bao 24h, 48h va 72h cho khu vuc Ha Nam — Nam Dinh. Két qua danh
gia cho han dy bao 24h dugc thé hién qua hinh 5a, han 48h hinh 5b, han 72h hinh 5c. Diém s k¥
nang cia mé hinh GSMO0p50, GSMO0p25 duoc thé hién bang dudng mau xanh 14 va xanh 14 nhat.
Piém s6 k¥ nang ctia mo hinh GFS, IFS lan luot 1 dudng mau den, mau xanh nudc bién. Piém sd
k¥ nang hai mé hinh khu vue WRF-IFS—3km va WRF—-GFS—9km dugc thé hién bang mau do va
xam. Cu thé gié tri diém s6 k¥ ning cua tirng mo hinh tai ting ngudng mua va tai ba han du bao
duogc thé hién trong bang 4.

Bang 5. Diém s6 k§ ning cua timg mo hinh tai timg ngudng mua va tai ba han du béo.

M6 hinh 01lm 05m 10m 15m 20m 25m 30m 35m 40m 45m 50mm
m m m m m m m m m m
Han du bao 24h

GSMOP50 ETS 0.19 0.18 0.19 0.19 0.19 0.18 0.17 0.18 0.15 0.18 0.14
POD 0.93 0.76 0.7 0.61 0.52 0.44 0.36 0.31 0.23 0.23 0.19
FAR 0.6 0.68 0.7 0.71 0.71 0.71 0.71 0.65 0.63 0.5 0.57
BIAS 23 2.36 2.35 2.11 1.8 1.52 1.21 0.88 0.62 0.47 0.44

GSMOP25 ETS 0.18 0.18 0.18 0.19 0.18 0.18 0.16 0.16 0.15 0.18 0.16
POD 0.93 0.76 0.69 0.62 0.53 0.44 0.35 0.29 0.22 0.23 0.2
FAR 0.6 0.68 0.71 0.72 0.73 0.72 0.71 0.69 0.63 0.53 0.52
BIAS 232 2.38 2.39 2.2 1.93 1.6 1.22 0.91 0.6 0.5 0.43

GFS ETS 0.29 0.32 0.32 0.27 0.24 0.22 0.19 0.17 0.14 0.12 0.12
POD 0.83 0.65 0.6 0.48 0.39 0.35 0.28 0.21 0.16 0.14 0.14
FAR 0.5 0.49 0.51 0.54 0.54 0.55 0.55 0.51 0.43 0.47 0.44
BIAS  1.66 1.27 1.22 1.06 0.86 0.77 0.63 0.43 0.28 0.26 0.25

IFS ETS 0.26 0.3 0.3 0.27 0.27 0.25 0.21 0.18 0.17 0.17 0.15
POD 0.9 0.74 0.66 0.55 0.49 0.42 0.33 0.29 0.25 0.24 0.21
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M6 hinh 01lm 05m 10m 15m 20m 25m 30m 35m 40m 45m 50mm
m m m m m m m m m m
FAR 0.53 0.54 0.55 0.57 0.57 0.57 0.6 0.61 0.62 0.62 0.65
BIAS 1.9 1.61 1.48 1.29 1.14 0.98 0.83 0.74 0.65 0.63 0.6
WRF-IFS-3km ETS 0.28 0.31 0.3 0.28 0.27 0.26 0.24 0.23 0.2 0.18 0.2
POD 0.76 0.64 0.6 0.55 0.5 0.47 0.45 0.44 0.39 0.36 0.39
FAR 0.48 0.49 0.53 0.56 0.57 0.58 0.61 0.63 0.68 0.71 0.69
BIAS  1.46 1.26 1.26 1.23 1.16 1.13 1.14 1.19 1.2 1.24 1.26
WRF-GFS—9km ETS 0.29 0.32 0.28 0.27 0.27 0.26 0.23 0.21 0.18 0.19 0.18
POD 0.7 0.54 0.44 0.41 0.41 0.4 0.37 0.33 0.28 0.31 0.3
FAR 0.44 0.39 0.44 0.45 0.46 0.49 0.54 0.58 0.63 0.64 0.65
BIAS 1.25 0.88 0.79 0.73 0.75 0.78 0.8 0.8 0.76 0.85 0.84
Han du bao 48h
GSMOP50 ETS 0.2 0.19 0.18 0.18 0.18 0.18 0.14 0.12 0.13 0.14 0.1
POD 0.85 0.71 0.63 0.56 0.47 0.4 0.28 0.2 0.2 0.19 0.13
FAR 0.58 0.66 0.71 0.72 0.71 0.69 0.74 0.71 0.68 0.63 0.64
BIAS 2 2.06 2.14 1.96 1.6 1.29 1.08 0.69 0.61 0.52 0.36
GSMOP25 ETS 0.2 0.18 0.17 0.17 0.18 0.17 0.13 0.13 0.12 0.13 0.11
POD 0.85 0.71 0.63 0.56 0.49 0.42 0.28 0.22 0.17 0.17 0.14
FAR 0.58 0.66 0.72 0.73 0.72 0.72 0.75 0.7 0.68 0.63 0.63
BIAS  2.03 2.11 2.23 2.08 1.73 1.47 1.1 0.74 0.54 0.46 0.38
GFS ETS 0.26 0.3 0.26 0.22 0.2 0.14 0.13 0.1 0.1 0.11 0.12
POD 0.84 0.66 0.55 0.42 0.35 0.23 0.2 0.14 0.12 0.13 0.14
FAR 0.52 0.51 0.56 0.6 0.6 0.66 0.66 0.63 0.58 0.59 0.53
BIAS 1.75 1.36 1.25 1.07 0.88 0.67 0.59 0.37 0.29 0.32 0.3
IFS ETS 0.27 0.31 0.29 0.27 0.24 0.18 0.16 0.13 0.12 0.1 0.1
POD 0.85 0.69 0.59 0.53 0.45 0.32 0.28 0.23 0.21 0.18 0.18
FAR 0.51 0.51 0.55 0.57 0.58 0.63 0.67 0.73 0.73 0.77 0.79
BIAS 1.74 1.4 1.31 1.22 1.07 0.89 0.83 0.84 0.77 0.79 0.85
WRF-IFS-3km ETS 0.26 0.28 0.25 0.23 0.21 0.19 0.16 0.15 0.15 0.14 0.13
POD 0.69 0.59 0.53 0.49 0.44 0.4 0.36 0.34 0.34 0.3 0.28
FAR 0.48 0.51 0.58 0.61 0.64 0.68 0.72 0.74 0.74 0.77 0.78
BIAS 1.32 1.2 1.26 1.27 1.25 1.25 1.26 1.31 1.32 1.27 1.28
WRF-GFS-9km ETS 0.26 0.29 0.26 0.23 0.22 0.2 0.18 0.19 0.19 0.18 0.18
POD 0.72 0.55 0.49 0.44 0.41 0.38 0.35 0.36 0.36 0.35 0.34
FAR 0.48 0.46 0.52 0.57 0.6 0.63 0.66 0.67 0.68 0.71 0.71
BIAS 1.39 1.02 1.01 1.01 1.03 1.01 1.01 1.09 1.12 1.17 1.18
Han du bao 72h
GSMOP50 ETS 0.19 0.19 0.17 0.17 0.15 0.19 0.17 0.14 0.09 0.1 0.09
POD 0.82 0.7 0.61 0.55 0.44 0.42 0.31 0.23 0.15 0.15 0.14
FAR 0.58 0.66 0.71 0.72 0.74 0.69 0.68 0.7 0.75 0.75 0.75
BIAS 1.95 2.03 2.11 1.97 1.7 1.38 0.99 0.79 0.6 0.62 0.56
GSMOP25 ETS 0.19 0.18 0.17 0.17 0.16 0.18 0.17 0.15 0.1 0.09 0.1
POD 0.83 0.7 0.62 0.56 0.47 0.43 0.34 0.27 0.16 0.15 0.15
FAR 0.58 0.66 0.72 0.73 0.74 0.71 0.69 0.7 0.75 0.76 0.75
BIAS 194 2.1 2.19 2.08 1.81 1.45 1.09 0.89 0.64 0.61 0.59
GFS ETS 0.24 0.27 0.24 0.17 0.13 0.1 0.07 0.03 0 0 0
POD 0.84 0.64 0.5 0.34 0.24 0.18 0.12 0.06 0.01 0 0
FAR 0.54 0.55 0.58 0.65 0.67 0.73 0.8 0.87 0.95 1 1
BIAS 1.83 1.42 1.19 0.97 0.72 0.66 0.57 0.44 0.25 0.23 0.12
IEFS ETS 0.27 0.32 0.29 0.24 0.24 0.21 0.16 0.14 0.15 0.14 0.13
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A s 01m 05m 10m 15m 20m 25m 30m 35m 40m 45m
M6 hinh 50mm
m m m m m m m m m m

POD 0.84 0.68 0.56 0.46 0.41 0.35 0.26 0.24 0.25 0.24 0.22
FAR 0.5 0.5 0.53 0.57 0.56 0.6 0.66 0.69 0.69 0.72 0.73
BIAS  1.69 1.36 1.2 1.08 0.92 0.86 0.77 0.79 0.8 0.84 0.81
WRF-IFS-3km ETS 0.24 0.26 0.24 0.23 0.22 0.2 0.17 0.14 0.15 0.14 0.14
POD 0.66 0.54 0.48 0.45 0.43 0.4 0.36 0.31 0.33 0.33 0.34
FAR 0.48 0.51 0.57 0.59 0.62 0.65 0.7 0.76 0.75 0.78 0.78
BIAS 128 1.12 1.12 1.1 1.12 1.15 1.2 1.27 1.34 1.5 1.56
WRF-GFS—-9km ETS 0.23 0.24 0.2 0.18 0.15 0.14 0.11 0.11 0.1 0.09 0.09
POD 0.68 0.5 0.41 0.36 0.31 0.3 0.25 0.26 0.24 0.24 0.24
FAR 0.49 0.5 0.57 0.62 0.67 0.7 0.77 0.78 0.81 0.84 0.84
BIAS 134 1 0.94 0.94 0.95 1 1.06 1.14 1.26 1.44 1.55

V6i han du bao 24h, hai mé hinh khu vuc c6 k¥ ning du bao tot nhat. Pudng ETSwrr GFs okm
va ETSwRE 1rs_3km déu nam & phia trén cac dudng ky ning ciia cac mo hinh toan cau. ETSGsmopso
va ETSasmop2s thap nhét voi cac ngudng mua 1-30 mm/24h. Tir 35 mm/24h tré 1én, ETSars 14 nho
nhat. Vé&i han du bao 48h, cac du bao ctia md hinh khu vuc van 13 hai trong sb nhitng du bao co
k¥ nang tot nhat. K§ ning du bao ctia IFS giam nhanh theo ngudng mua. IFS c¢6 k¥ ning du bao
t6t nhat tai cic ngudng mua 1-20 mm. Tuy nhién lai c6 k¥ ning thip nhat tai ngudng muwa 50
mm/24h. M6 hinh GFS c6 k¥ nang tuong duong v&i mo hinh khu vyce trong cac ngudng mua 1—
20 mm/24h tuy nhién, sau ngudng mua nay, ky ning ciia GFS giam rat nhanh, kém nhét trong céc
mo hinh tai cac ngudng mua 25-40 mm/24h. Vi han dy bao 72h, k¥ ning caa mé hinh IFS t6t
nhit v6i ngudng 1-25 mm/24h. Tir ngudng 30-50 mm/24h ETSirs va ETSwrF 1Fs_3km twong duong
nhau va 13 hai dy bao c6 ky ning tot nhat. ETSGrs xap xi v6i ETSwrr 1Fs 3km tuy nhién giam nhanh
sau ngudng 10 mm/24h va tré thanh mé hinh c6 k¥ nang kém nhat tir ngudng mua 15-50 mm/24h.

. . . Equitable Threat Score for (02/2019 - 02/2020 Period Equitable Threat Score for 02/2019 - 02/2020 Period
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Hinh 5. Diém sb k¥ nang du bao ETS ciia cac md hinh qua cac han du bao 24h(a), 48h(b) va 72h(c).

Céc két qua diém s6 POD (hinh 6) va FAR (hinh 7) cia cic mé hinh trong cac han du bio
24,48 va 72h. Piém s6 POD cho biét kha ning du bao duoc hién twong muwa 16n hon cac ngudng
mua cho trude clia cdc mo hinh. Véi diém s6 POD, c6 thé nhan théy diém ndi bat tai ca 3 han du
bao 13 PODgsmopso va PODgsmop2s 10n nhat trong cac ngudng muwa nho hon 20mm/24h véi han du
bao 24h, 48h(hinh 6a; 6b) va 25 mm/24h v6i han du bao 72h (hinh 6¢). PODwrF 1rs_3km l0n nhat
trong cac ngudng mua 25-50 mm/24h véi han du bao 24h, 35-50 mm/24h véi han du bao 72h.
Riéng tai han dy bao 48h, WRF_GFS_9km c6 gia trj POD 16n nhat trong cic ngudng mua tir 35
— 50 mm/24h. POD cua cac mo hinh khu vuc thuong khdng cao trong cac ngudng mua nho dudi
10 mm/24h. Pudng mau d6 va xam thuong ndm thip nhat trong cac ngudng mua nay. Khi xem
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xét diém s6 FAR cung voi diém s POD c6 thé thiy rang tai ca 3 han du bao 1a PODgsmopso va
PODasmop2s 16n nhat trong cac ngudng mua nho hon 20 mm/24h véi han dy bao 24h, 48h va 25
mm/24h v6i han du bao 72h tuy nhién chi s6 FARGsmopso va FARGsmop2s lai 16n nhat trong cac
truong hop d6. Nhu vay, c6 thé nhan thay rang, hai mé hinh GSMOP50 va GSMOP25 thuong
xuyén dua ra nhiing du bao voi lugng mua nho hon 20 mm/24h véi han du bao 24h, 48h va 25
mm/24h v6i han du béo 72h.

Probability of detection score for 02/2019 — (2/2020 Period False alarm ratio score for (02/2019 — 02/2020 Period False alarm ratio score for 02/2019 — 02/2020 Period
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Hinh 6. Diém s6 POD cua cdc md hinh qua cac han du bao 24h(a), 48h(b) va 72h(c).
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Hinh 7. Piém s FAR cta cac mé hinh qua cac han du bao 24h(a), 48h(b) va 72h(c).

Cac nhén xet rit ra dugc tur d1em s6 POD va FAR noi trén c6 thé dugc kiém ching thong qua
chi s6 BIAS. Cac mé hinh toan cau dy bao thién cao v6i cac ngudng mua nho hon va thién thap
v6i cac ngudng mua 1én tai cac han dy bdo. M6 hinh WRF _IFS 3km du c6 BIAS 16n hon 1 tai
tit ca cac ngudng mua tai cic han du bao. BIASwrr 1rs 3km khong qué chénh léch giita cic ngudng
mua va kha gan voi gia tri 1. BIASwrr Grs_okm cO xu thé kha gidng v&i BIASwrr irs_3km tai cac
ngudng du bao 48h va 72h. Riéng voi ngudng 24h, BIASwrr Grs okm 10n ¢ nhitng ngudng mua
nho va giam dan vé cac ngudng mua 16n hon.
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Hinh 8. diém s6 BIAS cua cac mé hinh qua cac han dy béo 24h(a), 48h(b) va 72h(c).
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4. Két luan

Nghién ciru da trinh bay két qua dénh gia chat lwong mua tir cac mé hinh khi twong (toan cau
va khu vyc phén giai cao) dang dugc su dung nghiép vu tai Trung tdm Du bao Khi tuong
thuy van qudc gia trong ndm 2019 trén khu vuc Ha Nam va Nam Dinh. Két qua cho thay, md
hinh toan ciu du bao thién cao ¢ ngudng mua nhé va thién thip voi ngudng mua 16n. Chi sb ki
nang dai dién nhu ETS cho thdy cic mé hinh c6 gié tri trong khoang tir 0.2—0.3 & cac han 24h, 48h
va 72h va giam rd rét khi danh gia v6i cac ngudng mua 16n. M6 hinh khu vuc ¢ su cin bang trong
du bao dinh lwong mua, khong du bao qua thién cao tai nhitng ngudng mua nhé va thién thap
trong nhitng ngudng mua 16n nhu mé hinh toan cau, qua dé cho thdy tinh tng dung cao cho bai
todn dy bao thuy van phuc vu van hanh ti€u nudc trén khu vye nghién ctru. Trong céc nghién cuu
tiép theo s& dua ra nhitng so sanh dy bao tir cAic mo hinh thuy van khi st dung céc diéu kién dy
bdo mua tir caéc md hinh toan cau va khu vuec.

bong gop cua tac gia: Xay dung y tuong nghién ctru: D.D.T, M.K.H, L.V.S.; Lya chon phuong
phéap nghién ctru: D.D.T., M.K.H, B.T.H; Xtr ly s6 li¢u: M.K.H, P.T.P.D; Viét ban thao bai béo:
D.D.T, M.K.H.; Chinh stra bai bao: D.D.T. M.K.H. D.D.Q/

Loi cam on: Nghién ctru duge hd tro boi dé tai Nghién ctru khoa hoc cép Bo Nong nghiép va Phat
trién néng thon: “Nghién ctru du bao tinh hinh ngép ung trén hé thong thuy loi Bic Nam Ha nhim
hd tro ra quyet dinh van hanh bom tiéu nudc theo thoi gian thuc”, ph01 hop thyc hi¢n gitra Vién
Quy hoach Thuy loi va Trung tdm Dy bao Khi tugng Thuy van Quéc gia.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé tac gia,
chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong cé sy tranh
chap 1oi ich trong nhom tac gia.
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Evaluation of rainfall forecast by numerical weather prediction for
Ha Nam and Nam Dinh in 2019
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Abstract: Rain is an important input for the hydrological prediction problem in general and the
problem of operating the irrigation regime in particular. Therefore, assessing the reliability and
accuracy of the rain forecast allow adjustment of this factor in the hydrological forecasting
problems.For this purpose, this research verifies 24h accumulated precipition from global model
(GFS, GSM, IFS) and regional model (WRF-ARW) which are using operationally in NCHMF in
2029 for region Ha Nam — Nam Dinh. Results from metric (ME, RMSE, CORR) and skill scores
(POD, FAR, BIAS, ETS) show that regional model can provide better results for this area
compared to global models.

Keywords: Precipitation verificiaton; Rainfall forecast for Ha Nam—Nam Dinh; Regional model
WRF-ARW.



