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PHAN TiCH, PANH GIA MQT SO PHUONG PHAP THONG KE
HIEU CHINH SAI SO TU' MO HINH MUA NGAY VE TRAM MUA -
UNG DUNG CHO CAC TRAM MUA THUQC TINH BINH PINH
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Toém tat: Cdc mé hinh khi hdu toan cau hodc khu vuc dang dwoc s dung rong rai dé mo phong
cdc théng tin khi twong trén mét pham vi khéng gian dii két qua mé phong lwong mua tir cdc mé
hinh nay van con cdc sai s6. Pé sir dung hiéu quad 6 liéu, cé nhiéu ky thudt hiéu chinh sai 56
thong ké da dwoce nghién ciru iimg dung. Trong bai bdo ndy tam phirong phdp hiéu chinh dai dién
cho ba nhém bién d@oi dira vao phdn bé xdc sudt 1y thuyét, bién doi c6 tham sé va bién doi phi
tham sé dwoc dwa vao danh gia. Chi tiéu binh qudn sai s6 tuyét déi (MAE) dwoc sir dung dé xép
hang cdc phwong phap dwoc tinh todn tir phwong phéap danh gid chéo (cross-validation). Két qua
cho thdy nhém bién déi phi tham sé cho hiéu qua hiéu chinh sai sé tot nhdt ca vé phdn bé cieong
dé mua lan s6 ngay cé mua, trong khi nhém bién doi dwa trén phdn bé xdc sudt Iy thuyét kém
hiéu qua nhdt. Nghién cieu ciing chi ra rang tai vi tri cac tram do mua c¢é lwong mwa ngay I6n sé
cho két qua tinh todn sai so nhiéu nhdt do kha ning ngoai suy cdc gid tri cyee tri ciia cde phirong

phap hiéu chinh van con han ché.

Tir khéa: Thong ké hi¢u chinh sai s6, danh gia chéo, mé hinh mua ngay.

1. PAT VAN DE

Cac mo6 hinh khi hau toan cau (Global
Climate Model — GCM) hoac khu vuc (Regional
Climate Model — RCM) hién dang duoc sir dung
rong rdi dé mo phong cac thong tin khi tuong
trén mot pham vi khong gian. Nhiéu nghién ciru
da chi ra sai sb trong két qua mé phong lugng
mua tr cac md hinh. Cac sai s6 nay xuat hién
thuong 14 do nhiing gia thiét lam don gian hod
cling nhu nhimg gidi han trong mé hinh sé khi
mod phong qué trinh hinh thanh mua (Rauscher
va nnk, 2010). Do vay, dé su dung hiéu qua sb
liéu mua tr mé hinh, can xtr ly sai sb tur cac két
quad md phong. Hién nay, cac ky thuét xir ly
khac nhau dugc nghién ctru nhiéu nhim dua ra
cac két qua duoc hiéu chinh phu hop nhat véi

! Truong Pai hoc Thuy loi.

KHOA HOC KY THUAT THUY LT VA MOI TRUONG - SO 56 (3/2017)

cac sb lidu quan tric tai cac tram do mua. V& co
ban, k¥ thudt hiéu chinh sai s dua trén viéc
hi€u chinh cac dac trung théng ké chudi sb licu
tinh toan dé phui hop véi cac dic trung thong ké
ctia chudi quan trac. Cac dic trung nay co thé
bao gém trung binh, d¢ Iéch chuan, ham phan
b6... (Maraun Douglas, 2016). Hai nhom hi¢u
chinh chinh thuong dugc st dung 1a: i) Thay doi
ty 18; va ii) Hiéu chinh Phén vi. Nhém thay ddi
ty 1¢ 1a nhém phuong phép don gian dugc tinh
toan hi¢u chinh dya trén chénh Iéch gitra gia tri
thuc do va tinh toan. Nhém hiéu chinh phan vi
thi ¢ gang hiéu chinh sy bién thién ctia phan b
tir mo hinh sao cho phu hop véi sy bién thién
ctia s6 liéu thuc do. Nhin chung, cac ky thuat
nay van con ton tai viéc phai gia thiét moi quan
hé giita cac bién doc lap va phu thudc 1a khong
d6i trong twong lai (Wilby va Wigley, 1997).
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Mot s6 nghién ctru dién hinh lién quan dén cac
ky thuat nay co thé ké dén: Wilby va nnk (2002)
dd gidi thiéu mé hinh chi tiét hoa théng ké
(Statistical Down Scaling Model -SDSM) nham
chi tiét hoa lugng mua tir mo hinh toan cau vé
ting tram bang cach xdy dung quan hé twong
quan gitta luong mua va cac dac trung khi hau
clia ving trong md hinh. Céng cu ¢6 uu diém
tinh toan nhanh chong, khong doi hoi nhiéu tai
nguyén may tinh nhung nhugc diém can co
nhiéu dir liéu vé cac yéu té khi twong khac.
Lenderink va nnk (2007), Schimidli va nnk
(2006) sir dung phuong phap thay dbi ty 1¢ két
hop v6i viéc hiéu chinh sb ngay mua. Ines va
Hansen (2006) di nghién ctru hiu chinh sai s6
lwong mua ngay tir md hinh mua toan cau. Céac
tac gia nhan thay, két qua mo phong thuong cho
qua nhiéu tran mua xay ra kém theo cuong do
mua kha nhé néu so véi lugng mua tai cac tram
do nam trong cac 6 ludi md phong twong tng,
tir d6 da dé xuat phuwong phap hiéu chinh ca
phan bd tan suit va cuong d6 mua cho lugng
mua ngdy tir md hinh mua toan cau. Piani va
nnk (2010) di d& xudt mot ham bién ddi, higu
chinh ham phan bd luong mua md phong luy
tich vé ham phéan bd xé4c suat mua thuc do, st
dung ham phan b6 Gamma dé mo phong phan
b6 lwong muwa ngiy. Theo Haerter va nnk
(2015), nhom phuong phap phan vi nham diéu
chinh ham phan bd xac suét cta két qua dau ra
cua mo6 hinh khi hau véi dir 1li€u khi hau quan
trac thyc té duoc Ung dung nhiéu nhét trong
nhom céc phuong phap hiéu chinh thong ké. Bai
bao s& nghién ctru danh gia mot s6 phuong phap
thong ké hiéu chinh phan vi thuong ding tir mo
hinh mua ngay voi dit liéu tai tram do mua, tu
d6 phan tich va khuyén nghi lya chon phuong
phép phu hop. Vung nghién ctru 1a cac luu vuc
song thudc tinh Binh Dinh do day 1a mét trong
nhing ving du kién c6 bién dong vé mua 16n va
c6 méat d6 tram do mua kha cao (B Tai nguyén
va Moi truong, 2016).
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2. PHUONG PHAP NGHIEN CUU VA
DU LIEU

2.1. Phuwong phap nghién ciru

Theo Piani va nnk (2010), ham bién d6i
thdng ké co dang:

Fo = F3* (Frn (P ) )

Vi P,, Py 1an luot 1a lugng mua thuc do va
lugng mua tinh toan tr mo6 hinh. Ham F,, & day
la ham phan bd Iuy tich cua luong mua tinh
toan. Fa' 12 ham nghich dao cua ham phan b
luy tich tuong ung véi lugng mua thuc do.

Duya vao cac phuong phap xac dinh ham bién
d6i khiac nhau, phuong phip théng ké hiéu
chinh sai s6 dugc danh gia trong nghién ciru nay
duoc chia thanh ba nhém nhu sau:

- Nhom bién doi dya vao phan bd xac suat 1y
thuyét: cac phan bé Gamma, Weibull, Log-
Normal, ham mii (Exponential). Thong s6 cia
cac ham xac suat duoc tinh toan theo phuong
phap thich hop ti da cho ca gié tri Py, va P,

- Nhom bién d6i c6 tham sd:

o Ty 1& (QQ Scale): B =58 (véi b 1a
tham s6)

o Tuwong quan tuyén tinh (QQ Linear):
E =a+bE, (véiavab la tham sb)

o Tuong quan luy thtra (QQ_Power):
B = bPg (v6i b va ¢ 1a tham s6)

Trong d6 E 1 gia tri tinh toan dugc hiu
chinh.Céc tham s6 sir dung trong nhém bién do6i
nay dugc tim kiém bang cach so sanh duong tan
suat luy tich kinh nghiém v6i ham tinh toan str
dung d4nh gi4 sai s binh phuong t6i thiéu.

-Nhom bién doi phi tham sé (EQ Linear):
ham phan vi thyc nghiémvéi cac gia tri phan vi
duogc ndi va ngoai suy theo hdi quy tuyén tinh.

2.2. Dir liéu

Dir liéu mua mé hinh dwoc 1ay tir mo hinh
khi hau dia phuong HadGEM3-RA (RCM) co6
kich thuéc md phong nho hon 1a 0,44° x 0,44
(xap xi 50km) véi cac bién dau vao tir mé hinh
HadGEM2-AO ctia Anh c6 kich thude luoi 1a
1,875° x 1,25° cho cac ving Pong A, An D6 va
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Tay Thai Binh Duong. M6 hinh nay da mo

Bang 1. Cic tram do mwa trong nghién ciru

phong lai chudi mua ngay trong qua khir tir nim TT Tén tram Kinh d¢ Vi dd
1960 dén 2005. Trong nghién ciru ndy, chudi dit 1 |An Hoa 108.9080 | 14.5480
liéu thyc do giai doan qua khir tir nam 1981 dén 2 |Bong Son 109.0333 | 14.4333
2005 duoc s dung dé so sanh danh gia véi 3 |bé ‘(‘}1 109.1597 | 14.1180
chudi dir liéu moé phong tir mo hinh. Dit lidu 4 Ho‘al A’n 108.8640 | 14.3655
thuc do dugc lay tir 9 tram do muwa dugc trinh 5 |Phu Cét 109.0667 | 14.0000
AR }: o RS 6 |Vinh Kim 108.7667 | 14.2333
bay & bang 1. Dir liéu mua tr m6 hinh st dung 7 |Hoai Nhon 109.0300 | 14.5168
dé so sanh véi ting tram do s& dugc ldy tir 6 8 |Quy Nhon 1092167 | 13.7667
luéi chira tram do mua do. 9 |Binh Tuong 108.8743 | 13.9395
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Hinh 1. So dé vi tri cdc tram nghién ciru va 6 luoi mé hinh HadGEM3-RA

2.3 Chi tiéu danh gia

Dé danh gia kha ning hiéu chinh sai s6 giita
cac phuong phap, nghién ctru nay st dung chi

cho khu vuc tinh Binh Dinh

sO binh quéan sai s6 tuyét ddi (Mean Absolute

KHOA HOC KY THUAT THUY LT VA MOI TRUONG - SO 56 (3/2017)

Error — MAE) dugc tinh trong tung khoang
khong gian xac suat giira phan bo kinh nghi¢m
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va tinh toan theo dé xudt ciia Gudmundsson va
nnk (2012). Céc gia tri MAEO.1, MAEO.2, ...,
MAE]1.0 tuong tng 1 binh quan sai sb tuyét dbi
trong khoang xac sudt tir 0 dén 0,1; 0,1 dén 0,2;...;
0,9 dén 1,0. Cac chi s6 nay duoc xac dinh bang
ky thuat danh gia chéo (Cross-validation). Theo
d6, chudi s6 duge chia thanh 10 mau khac nhau
theo thoi gian. M6 hinh s€ tinh toan hi¢u chinh
trén 9 mau va kiém dinh ¢ miu con lai. Tinh
toan chi s6 MAE va lap lai 1an luot cac budc
hiéu chinh kiém dinh nay cho timg mau. Chi s6
MAE cubi cung chinh 1a chi sb tinh trung binh
trong cac budc kiém dinh. Phuong phéap hiéu
chinh nao cho chi s6 MAE nhé hon s& c6 nghia
sai l1&ch gitra tinh toan va thyc do it hon, hay néi
cach khac 1a phuong phap d6 tot hon.

Ngoai ra, s ngay c6 mua ciing 1a mot chi
tieu danh gia trong nghién ctru nay. Ngay co
mua dugc coi l1a ngay c6 lugng mua lén hon
hodc bang 0.1mm.

3. KET QUA NGHIEN CUU

Chi s6 MAE dugc tinh toan cho 9 tram nghién
ctru theo cac phuong phap khac nhau. Két qua
tinh toan dugc trinh bay ¢ Hinh 2 va Hinh 3.

Trong Hinh 2, duong nét lién ky hiéu SIM
thé hién sai s6 cia m6 hinh trugc khi hiéu chinh,
cac diém chim tuong g 1a cac phuong phap
hiéu chinh khiac nhau. Két qua cho thdy nhin
chung cac phu’ong phap hiéu chinh co6 tac dung
lam glam sai s6 ké ca tinh trung b1nh hay theo
phan bd timg khoang. Cac sai sd 16n chu yéu
xuit hién ¢ phan ntra trén cta khong gian xéac
suat, phan nta dudi it sai sé6 do chi yéu la
nhitng ngay khong c6 mua. Cac dang ham phan
b6 nhu ham mii (Exponential), Gamma,

LogNormal kém hiéu qua hon ddi véi khoang
tan suét cuc dai (MAEL.0). Trong khi cac ham
bién d6i c6 tham s6 nhu Ty 18, Tuyén tinh va
Luy thwra thi lai kém hiéu qua & cac khoang
phan bd gan cuc dai (MAEO.7 dén MAEO.9)
cho mot sé tram. Dic biét & MAE0.9 thi c4c
ham nay khong cé hi¢u qua khi hi€u chinh sai
s néu xét trung binh cia ca 9 tram trén toan
khu vyc. Nhom bién d6i phi tham sé cho két
quéa hiéu chinh t6t nhat khi ¢ tit ca cac khoang
phan bd trén ca 9 tram déu cho két qua binh
quan sai sd tuyét dbi thip hon so véi sd lidu
mua md hinh chua duogc hiéu chinh. Loi thé cua
phuong phéap bién doi phi tham sb 1a tinh linh
hoat trong viéc mé ta phan phdi xac suét khi no
khong phu thudc vao bat cir ham tinh toan nao.

Hinh 3 thé hién phan b ciia cac binh quan
sai sO tuyét dbi theo khong gian tng vdi cac
dang ham hi€u chinh khac nhau. Nhin chung,
cac tram do muwa phia Pong khu vuc gip bién
nhu Bong Son, Bé Gi, Hoai Nhon thuong c6 gia
tri MAE cao hon so v6i cac tram do mua ndm &
khu vuc phia Tay trén dia phan luu vyc song
Kone. Ké ca khi chuan hoa gia tri MAE bang
cach chia cho lugng mua trung binh thi cac tram
nay ciing cho gia tri cao hon. Piéu nay co thé
giai thich 1a do cac tram nay gan bién... co ché
dd mua phtic tap hon véi lugng mua cuc tri 16n,
bién dong manh nén kho hi€u chinh hon. Khi
tinh toan cho cac truong hop cuc tri, cac phuong
phap tinh toan can phai ngoai suy dua trén bo s6
liéu hiéu chinh. Néu cac phwong phap hiéu
chinh trén bo s6 liéu ndy mo ta xu thé khong
phu hop s& dan dén két qua hiéu chinh trén bo
s6 liéu kiém dinh s& c6 sai sb 16n.

Biang 2. Chénh Iéch s6 ngay c6 mwa sau khi hi¢u chinh so véi thue té (%)

Exp | Gamma |LogNorm | Weibull | EQ-Linear | QQ-Linear | QQ-Power | QQ-Scale thﬁfnﬂlcu
6.97 | 15.01 11.94 6.15 0.83 3.55 0.67 0.67 280

Bang 2 thé hién chénh léch s ngay c6 mua
theo cac phuong phap hiéu chinh so véi s6 liéu
thyc té. Trudc khi hiéu chinh, két qua mo
phong tir mo hinh khi hau cho sé ngay c6 mua
rat nhiéu (gap 2.8 1an so v6i thuc té). Sau khi
st dung cac phuong phap hiéu chinh, nhin
chung, s6 ngay c6 mua trong két qua cia mo
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hinh d3 duoc diéu chinh vé Xﬁp xi voi thuc té.
Phuong phéap hiéu chinh phi tham s6 van cho
sai 1éch it nhat cung voi nhom hi€u chinh cé
tham s6 1a twong quan tuyén tinh va tuong
quan luy thira, thé hién tinh hiéu qua cua
phuong phap nay trong viéc hiéu chinh sai s6
cua cac mo hinh mua.
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Hinh 2. Binh qudn sai sé tuyét déi cua cac tram theo cdc phwong phéap
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Hinh 3. Binh qudn sai s6 tuyét doi (MAE) theo cdc ham hiéu chinh khéc nhau
tai cac tram do mwa thudc tinh Binh Dinh

4. KET LUAN

Bai bao da nghién ciru sit dung 8 phuong
phap hiéu chinh sai sd chia thanh 3 nhom:
ham phéan bd xac suit, bién ddi c6 tham sb va
bién doi phi tham sb cho 9 tram do mua thudc
tinh Binh Dinh tr mé hinh mua HadGEM3-
RA. Bédo cdo st dung phuong phap Cross-
validation dé danh gia hiéu qua cac phuong
phép nay. Két qua nghién ctru cho thay, nhom
phuong phap b1en d6i phi tham s6 c6 hiéu qua
cao nhat ca vé hiéu chinh cudong d6 mua lan
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s6 ngdy c6 mua. Cic phuwong phap thudc
nhom ham phan b xac suat cho hiéu qua thap
nhat vi cac ham phan b kho mé ta chinh xéc
bién dong mua ngay. Cac ham phan phéi x4c
suit c6 nhiéu thong so hon cho két qua tot hon
cac ham it thong s6 vi ndé dé mo ta tin suét
kinh nghiém chinh x4c hon. Piéu nay cang thé
hién rd khi xét trén khong gian cac tram do,
céc sai s 16n thuong & cac tram do mua gan
bién noi c6 luong mua ngay 16n kém theo sy
bién dong cua nd cao theo thoi gian.
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Abstract:
SOME STATISTICALTRANSFORMATION METHODS FOR BIAS CORRECTION
OF DAILY PRECIPITATION FROM METEOROLOGICAL MODELS
TO THE STATION SCALE — A CASE STUDY IN BINH DINH PROVINCE

Global Climate Model and Regional Climate Model are widely used to simulate regional climate
despite large errors of models. Some bias correction techniques are applied to get more accuracy
results. This research studies some common bias correction methods for daily precipitation to the
station scale, a case study in Binh Dinh province. Eight methods of three Transformation groups:
distribution derived transformations, parametric transformations, nonparametric transformations
are selected for review. Mean absolute error index estimated from Cross-validation technique is
used for ranking the methods. The nonparametric transformations is ranked as the best method in
reducing biases of both of precipitation intensities and wet days. Distribution derived
transformations is less effective. Large errors are occurred in the stations which have extreme
precipitation due to the limitations of extrapolation of these techniques.

Keywords: Bias correction, cross-validation, Binh Dinh province, daily precipitation model...
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