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Sau khi co dupe ket qua du hao ciia mo hinh WRF, viec xdc dinh 

xem chdt luang du bdo ciia md hinh phdi duac thdng qua viec 

danh gid kit qua du bdo ciia md hinh so vai thuc te. Bdo cao 

trinh bay kit qua du bdo trudng mua ciia md hinh WRF tir ngay 

8/10/2005 trong khoang thdi gian du bdo la 6 gid, 12gid, 18 gid 
va 24 gid thi nghiem ban ddu cho mien tinh bao trum Viet Nam 

vd nhung danh gid cua nhung kit qua nay so vdi thuc te. 

1. Md dau 

M d hinh WRF (The Weather Research and Forecasting model) la mot he thong 

du bao thoi tiet bang phuong phap so quy mo vua, no dupe thiet ke de phuc vu cho 

ca cong tac du bao lan nghien cuu kh i quyen. WRF co the dupe su dung de mo 

phong va dir bao cac qua trinh khi quyen co quy mo tir vai met den hang nghin km. 

M o hinh WRF co nhieu dac t inh uu viet, chang han WRF co mpt he thong dong hoa 

so lieu bien phan 3 chieu (3DVAR) va mpt cau true phan mem cho phep cac he 

thong tinh toan co the song song ciing thuc hien. Ngoai ra, WRF ciing cho phep cac 

nha nghien cuu co kha nang thuc hien nhung mo phong sir dung so lieu thuc te hoac 

ly tuong hoa. WRF ra ddi la ket qua cua su hop tac nghien cdu giua Trung tam 

nghien cuu khi quyen Quoc gia Hoa K y (NCAR, The National Center for 

Atmospheric Research), Co quan quan ly kh i quyen va dai duong Quoc gia (The 

National Oceanic and Atmospheric Administration), Trung tam dy bao moi trudng 

Quoc gia (NCEP, The National Center for Environment Prediction), Phong thi 

nghiem cac he thong du bao (FSL, The Forecast Systems Laboratory), Co quan thoi 

tiet hang khong ( A F W A , The A i r Force Weather Agency), Phong thi nghiem 

nghien cdu cua Hai quan, Trudng dai hoc Oklahoma va Co quan quan ly hang 

khong Lien bang (FAA, The Fedaral Avaiation Administration), tat ca cac to chdc 

nay deu thupc Hoa Ky . 

2. Cac chi so danh gia mua 

Ddi vd i viec danh gia du bao mua, nguoi ta khdng chi quan tam den pha xuat 

hien cua nd ma cdn quan tam den sir phan bd cua lupng mua. Rat nhieu cac chi tieu 

khac nhau da dupe su dung trong qua trinh danh gia dinh lupng va mdi mdt chi tieu 
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mang mot y nghia dac tr img rieng doi vo i do chinh xac ciia du bao. Trong thu 

nghiem nay, chiing toi da lira chon cac chi so sau dd danh gia k i t qua dir bao mua 

ciia mo hinh WRF, do la: CSI (Critical Sucess Index), POD (Probability o f 

Detection o f Event), F A R (False Ala rm Rate) va PEC (Percentage Correct). De tien 

cho qua trinh theo doi, trudc h i t dinh nghia: 

- H (Hits) la so l l n dir bao dung su xuat hien cua mua ldn hon mpt ngudng 

dupe chon nao do. 

- F (False alarms) la so lan dir bao mua xuat hien ldn hon mpt ngudng dupe 

chon nao do nhung thuc te khong xay ra. 

- M (Misses) la so lan mua tham sat ldn hon mpt ngudng dupe chon nao do ma 

md hinh khdng du bao dupe. 

- C V (Correct Negative) la s i lan du bao dung khdng cd mua v d i tdng nguong. 

Rf£*|p^ Categorical statistics _ o" J 
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yes no 
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no false correct 

alarms negatives 

Forecast Observed 

Hinh 1. So dd minh hoa phuong phap danh gia mua nghidp vu 

2.1. Phdn tich sir bien thien cua chi so CSI (Critical Sucess Index) 

Chi sd CSI dupe tinh bang ty sd giua vung giao nhau cua hai tap sd lidu du bao 

va tham sat, gia t r i cua CSI nam trong khoang 0 < CSI < 1. 

H 
CSI = d ) 

H + F + M 

CSI ndi ldn mdc dp trung khdp giua vung mua du bao va vung mua tham sat. K h i 

CSI = 1 cd nghia dir bao mua la hoan hao, vung mua du bao trung vd i vung mua 

tham sat. Dac tinh cua chi sd nay la rat nhay vd i cac du bao su xuat hidn mua dung, 

nhung nd khdng quan tam td i cac trudng hpp khdng du bao dupe sir xuat hidn cua 

hidn tupng va s i lan dur bao sai. Chi sd nay khdng ndi ldn ngudn gdc cua sai sd du 

bao. Trong cac mua khac nhau, CSI b i anh hudng bdi tan suat kh i hau cua hidn 

tupng. 

2.2. Chi sd POD (Probability of Detection of Event) 

Chi s i POD dupe tinh bang ty s i giua s i dur bao dung xuat hien mua ldn hon 

mdt ngudng chon trudc nao do trdn tdng sd lan tham sat cd mua. 
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POD = —^— (2) 
H + M 

D i i u do co nghia la dir bao diing bao nhieu phan tram so v o i thuc t i . Gia t r i cua 

POD nam trong khoang 0 < POD < 1 va mo hinh du bao hoan hao kh i P O D = l . 

Ciing tuong t u nhu chi s i CSI, chi s i POD rdt nhay kh i su giao nhau giua vung dur 

bao va tham sat la Ion, nhung lai khong quan tam to i cac truong hop khong du bao 

duoc su xudt hien ciia hien tuong va sd lan du bao sai, POD cung b i anh huong bd i 

tan sudt khi hau k h i xet trong cac mua khac nhau. Co the cai tien bang each cho 

nhieu du bao co, d l tang phan giao nhau giua vung du bao va tham sat, kh i do POD 

se tang len. 

2.3. Chi sd FAR (False Alarm Rate) 

Chi s i F A R cho biet du bao sai su xudt hien mua v o i nguong tuy chon c h i l m 

bao nhieu phan tram trong tong so lan du bao: 

FAR = - f - (3) 
H + F 

Gia t r i cua F A R nam trong khoang [0,1] va mo hinh dir bao hoan hao khi F A R bang 

0. FAR rat nhay ddi vd i vung bao dong sai, khong quan tam d i n vung su kien nho. 

Chi s i nay khong quyl t dinh true t i l p d i n chdt luong du bao va thudng dupe dung 

ket hop vdi chi so POD. 

2.4. Chi sd PEC (Percentage Correct) 

Chi so PEC dupe tinh bang ty so giua tong so lan du bao dung tren tong so lan 

dir bao. Khac vd i POD, PEC phan anh kha nang du bao dung cua mo hinh cho ca 2 

trudng hpp du bao xuat hien hoac khdng xuat hien mua ldn hon mdt ngudng nao 

dd. 

PEC= " + C N (4) 
H + F + M + CN 

Gia t r i cua PEC nam trong khoang 0 < PEC < 1. K h i PEC=1, nghia la du bao hoan 

hao. 

3. Danh gia t r u d n g mira bao t i r md h inh W R F 

3.1. Mien tinh 

V d i muc dich dir bao chat lupng khdng k h i cho toan Vie t Nam, ma ddu vao cho 

cac md hinh khdng kh i la md hinh WRF v i vay chung td i lua chon m i i n t inh d day 

bao trum toan bp khu vuc Viet Nam. Dp phan giai ludi theo phuong ngang dupe su 
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dung 0 day la 6km v o i 139x290 nut l u a i tuang ung theo chieu vT tuydn va k inh 

tuydn (Irinh 2). 
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Hinh 2. Mien tich phan ciia mo hinh WRF 

w 
3.2. Bdnh gid thu nghiem ket qua du bdo truong mua tu ngay 8/10/2005 

So sanh kdt qua du bao va quan trac ciia luang mua tich luy trong khoang thai 

gian 6 gid, 12 gid, 18 g id va 24 g id (hinh 3 va 4) cho thay, giua vung mua quan t r i e 

va mua mo hinh co tuong quan rat ldn . Tdng quan cho thay luong mua dir bao ldn 

han so v d i thuc te, song vung mua va didn mua th i tuong ddi phu hop. 

Be danh gia kdt qua du bao, chung td i da su dung 4 chi sd danh gia dd la chi sd 

CSI (Critical Sucess Index), POD (Probability o f Detection o f Event), F A R (False 

A l a r m Rate) va PEC (Percentage Correct). N h u chung ta da biet, cd nhidu each dd 

danh gia kdt qua cua mdt md hinh sd, trong dd vide su dung cac chi sd bidu didn 

mdi quan he giua vung mua, didn mua va luong mua,... . cung la mdt phuong phap 

danh gia dang phd bidn hien nay. Tuy nhien, do sir khdng ddng nhat vd chudi sd 

hdu, vd do phan giai md hinh va khoang each giua cac tram quan trac, cho ndn, de 

danh gia dugc chinh xac san pham cua m d hinh cung that khdng don gian. De ddng 

nhat sd lieu quan trac va sd lidu dy bao cua md hinh, chung td i da ndi suy sd lieu t d 

lud i cua md hinh ve v i t r i cac tram quan trac. Song, day lai la mot trong nhung 

nguyen nhan d i n ddn sai sd trong danh gia, bdi mang lud i quan t r i e cua nude ta con 

r i t i t dac biet la khu vyc Trung B d va N a m Bd . V i the, kdt qua danh gia ma chung 

td i dua ra d day cung chi mang t inh chat tuong ddi vd ch i t luong dy bao cua md 

hinh. 
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Hinh 3. Ban dd du bao (hinh trai) va quan trac (hinh phai) lugng mua tich luy 

(tuong ung tir tren xu6ng duoi) trong khoang thdi 6 gid, 12 gid tu ngay 8/10/2005 

Hinh 4. Ban dd du bao (hinh trai) va quan trie (hinh phai) luong mua tich luy 

(tuong ung tu tren xuong dudi) trong khoang thdi 18 gid, 24 gid tu ngay 8/10/2005 
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Be tidn hanh danh gia, chiing toi thuc hien hoa hop hai tap sd lieu tham sat va 

mo hinh thanh mot f i le d i u vao, sau do vidt chuang Ixinh tinh toan cac chi so danh 

gia trdn cho 20 nguong mua t u 10 m m den 200 mm. Cac hinh ve 5, 6, 7 va 8 minh 

hoa cac kdt qua t inh toan cho tung chi so ndu trdn. 

Bua vao hinh 5 ta thay CSI giam dan kh i luong mua tich luy sau 6 gid, 12 gid, 

18 gid va 72 g id tang dan t u nguong 10 mm ddn nguong 200 mm. Thai gian mua 

tich luy cang dai thi chi s6 CSI cang cao. V d i cac nguong mua t u 10 ddn 50mm thi 

chi so CSI la 0.7 ddn 0.9 chung to mua mo hinh va quan trac la gan trung khdp. V d i 

cac ngudng mua t u 150 ddn 200 m m chi so CSI chi con la 0.3 den 0.4, cho thay 

muc do chinh xac cua dir bao da giam di mot nda. V i vay vd i ngudng mua nho va 

vua thi vung mua dir bao la tuong doi phu hop, con doi vd i ngudng mua ldn th i 

vung du bao khong chinh xac bang du bao vung mua nho va vda. 

Bua vao hinh 6 cho thay: chi so POB giam dan kh i luang mua tich luy 6 gid, 

12 gid, 18 g id va 24 g id tang t u 10 den 200 mm. POB tang dan cung vd i sir tang 

cua luong mua tich luy 6 gid, 12 gid, 18 g id va 24 gid. 

Hinh 7 chi ra rang chi so F A R tang dan kh i ngudng mua tang, tuc la so lan mo 

hinh du bao sai sir xuat hien cua mua ldn hon mot ngudng nao do trong thuc te cang 

nhidu. Ung vd i luong mua tich luy 24 gid, do chinh xac cua du bao giam dan t u 

90% d nguong mua 10 mm ddn 40% d ngudng 200 mm. Chat luong dir bao mua 

tang cung vd i su tang cua luong mua tich luy 6 gid, 12 gid, 18 g id va 24 gid. 

Phan tich hinh 8 cho thay PEC giam dan theo sir tang cua nguong mua. V d i 

luong mua tich luy 24 gid, PEC giam t d 0.9 tai cac ngudng nho hon hoac bang 10 

mm xudng cdn 0.6 tai cac ngudng 150 - 200 mm, tuc la do chinh xac cua dur bao 

giam dan tu 100% xudng con 60%. Ung vd i luong mua tich luy 6 gid, 12 g id va 18 

gid chi sd nay cd sir dao ddng tang giam. 

Chi s6 CSI 

Hinh 5. Chi sd CSI ciia cac nguong mua ung vdi luong mua tich luy 6 gid, 12 gid, 18 gid 
va 24 gid 
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Chisd POD 
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Hinh 6. Chi sd POD ciia cac ngu&ng mua ung vai luong mua tich lily 6 gid, 12 gid, 18 gid 

va 24 gid 

Chi sd FAR 
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Hinh 7. Chi sd FAR ciia cac nguong mua ung vdi luong mua tich luy 6 gid, 12 gid, 18 gid 

va 24 gid , 

Chi sd PEC 

Hinh 8. Chi sd PEC cua cac nguong mua ung vdi luong mua tich luy 6 gid, 12 gid, 18 gid 

va 24 gid 
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4. Ket luan va kien nghi 

Trong dot mua h i ngay 8/10/2005 sau kh i so sanh k i t qua du bao va quan trac 

cua lugng mua tich luy trong khoang thai gian 6 gid, 12 gid, 18 gid va 24 g id (hinh 

3.2 va 3.3) cho thay, giua vung mua quan t r i e va mua mo hinh co tuang quan rat 

ldn. T i n g quan cho t h i y lugng mua dir bao ldn han so v d i thuc t l , song vung mua 

va dien mua thi tuang doi phu hap. Chi so phan anh su trung khdp ve v i t r i dia ly 

giua hai vung mua tham sat va mua thuc te CSI giam d i n kh i lugng mua sau 6 gia, 

12 gid 18 gid va 24 gid ngay tang t d 10 m m d i n 200 mm. V d i ngudng mua nho va 

vda thi vung mua du bao la tuang d i i phu hap, con d i i vd i ngudng mua ldn thi 

vung du bao khong chinh xac bang du bao vung mua nho va vda. Cac chi so FAR 

va POD cung phan anh cac nhan xet tren v l kha nang dir bao cua mo hinh. Chi s6 

phan anh kha nang dir bao dung cua mo hinh cho ca 2 trudng hgp du bao xuat hien 

hoac khong xuat hien mua ldn han mot ngudng nao do (PEC) giam dan theo 

ngudng mua. V d i lugng mua tich luy 24 gid, PEC giam td 0.9 tai cac ngudng nho 

hon hoac b i n g 10 mm x u l n g con 0.6 tai cac ngudng 150 - 200 mm, tuc la do chinh 

xac cua du bao giam d i n tu 100% x u l n g con 60%. 

Trong tuong lai chung toi se thd nghiem dir bao trong thai gian du dai de dua 

ra ket luan v l uu, nhugc diem chinh xac ve mo hinh. T u do se xac dinh hudng cai 

t i l n mo hinh hoac lira chon so d l tham s i hoa vat ly phu hop vd i Viet Nam. Ngoai 

ra, can thiet nghien cuu ap dung sa do dong hoa so lieu ba va bon chieu de co the 

cap nhat nhung s i lieu dia phuong nham lam tang chat luong cua trudng phan tich 

ban dau, dan den co dugc nhung ket qua dir bao chinh xac han. 
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