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Noi dung 1.3:

B4o c4o ki thuat phan tich, chinh ly va dinh dang s6 liéu nhiét d¢
cwe dai, cwe tiéu vé dang chuén cac tram Nghé An - Ha Tinh —
Quing Binh

Nguwoi thuc hién:

1. Mé dau

S6 liéu quan tric duoc thu thap tor mang ludi tram khi tugng trén ca nude. Hign
nay, phuong phap thu thap sd liéu con khé thi céng, phu thudc nhidu vao may moc da
cii ki lac hau va chuyén mon cta quan tric vién. Su thiéu dong bo trong quan tric thu
thap s6 liéu dan dén cac nguén s6 liéu thu thap duoc thiéu déng nhét. Do d6 viéc chinh
Iy va dinh dang lai cac s6 liéu khi twong 13 cuc ki quan trong trong bai toan dénh gia
bién d6i khi hau.

Vi cong cu may tinh, cac co sd dit liéu vé khi trong cho phép dong bo va kiém
tra sai s6 mot cach dé dang ciing nhu truy xuat dir liéu. Ngoai ra tinh déng déan, hop 1y
vé mat khong gian, thoi gian va phu hop giita cic bién ciing dugc danh gia va chinh Iy
mot cach chinh xac hon. Trong bdo cdo ki thudt ndy, ching toi s& trinh by phuong
phap chinh 1y va dinh dang s6 liéu nhiét do cuc dai, cuc tiéu vé dang chuin va chuong

trinh ngudn ciing nhu phuong phap kiém tra chat luong s6 liéu quan tric.
2. Chinh Iy va dinh dang s liéu nhiét a6 cwe dai, cuc tiéu vé dang chuan

Chuong trinh ngudn dugc viét trén ngdn ngir fortran 90 trén hé diéu hanh Linux.

Chuong trinh dinh dang s0 liéu nhiét do cuc dai, cuc tiéu vé dang chuan

FUNCTION betacf(a,b,x)

INTEGER MAXIT

REAL betacf,a,b,x,EPS,FPMIN

PARAMETER (MAXIT=100,EPS=3.e-7,FPMIN=1.e-30)

INTEGER m,m2

REAL aa,c,d,del,h,gab,gam,qap

gab=a+b

gqap=a+1.

gam=a-1.

c=1.

d=1.-gab*x/gap

if(abs(d).lt. FPMIN)d=FPMIN

d=1./d

h=d

do 11 m=1,MAXIT
m2=2*m
aa=m*(b-m)*x/((gam+mz2)*(a+m2))
d=1.+aa*d
if(abs(d).lt. FPMIN)d=FPMIN
c=1.+aalc




if(abs(c).It. FPMIN)c=FPMIN
d=1./d
h=h*d*c
aa=-(a+m)*(gab+m)*x/((a+m2)*(gap+m2))
d=1.+aa*d
if(abs(d).lt. FPMIN)d=FPMIN
c=1.+aalc
if(abs(c).It. FPMIN)c=FPMIN
d=1./d
del=d*c
h=h*del
if(abs(del-1.).lt.EPS)goto 1
11 continue
pause 'a or b too big, or MAXIT too small in betacf'
1 betacf=h
return
END

FUNCTION gammin(xx)
REAL gammin,xx
INTEGER j
DOUBLE PRECISION ser,stp,tmp,x,y,cof(6)
SAVE cof,stp
DATA cof,stp/76.18009172947146d0,-86.50532032941677d0, &
24.01409824083091d0,-1.231739572450155d0,.1208650973866179d-2, &
-.5395239384953d-5,2.5066282746310005d0/
X=XX
y=X
tmp=x+5.5d0
tmp=(x+0.5d0)*log(tmp)-tmp
ser=1.000000000190015d0
do 11j=1,6
y=y+1.d0
ser=ser+cof(j)ly
11 continue
gammin=tmp-+log(stp*ser/x)
return

END
[

SUBROUTINE sort2 (n,arr,brr)

INTEGER n,M,NSTACK

REAL arr(n),brr(n)

PARAMETER (M=7,NSTACK=50)
ISorts an array arr(1:n) into ascending order using Quicksort, while making the corresponding
Irearrangement of the array brr(1:n).

INTEGER i,ir,j,jstack,k,l,istack(NSTACK)

REAL a,b,temp

jstack=0
=1
ir=n
1 if (ir-1.It.M) then !Insertion sort when subarray small enough.
do j=I+1,ir
a=arr(j)
b=brr(j)
doigj-1,1,-1
if (arr(i).le.a) goto 2
arr(i+1)=arr(i)
brr(i+1)=brr(i)
enddo
i=l-1
2 arr(i+1)=a
brr(i+1)=b
enddo
if (jstack.eq.0) return
ir=istack(jstack) ! Pop stack and begin a new round of partitioning.
|=istack(jstack-1)
jstack=jstack-2
else




k=(I+ir)/2 !IChoose median of left, center and right elements as partitioning
lelement a. Also rearrange so that a(l) ?~1? a(l+1) ?~1? a(ir).

temp=arr(k)

arr(k)=arr(I+1)

arr(l+1)=temp

temp=brr(k)

brr(k)=brr(1+1)

brr(l+1)=temp

if (arr(l).gt.arr(ir)) then
temp=arr(l)
arr(l)=arr(ir)
arr(ir)=temp
temp=brr(l)
brr(l)=brr(ir)
brr(ir)=temp

endif

if (arr(I+1).gt.arr(ir)) then
temp=arr(l+1)
arr(l+1)=arr(ir)
arr(ir)=temp
temp=brr(I+1)
brr(1+1)=brr(ir)
brr(ir)=temp

endif

if (arr(l).gt.arr(I+1)) then
temp=arr(l)
arr(l)=arr(1+1)
arr(l+1)=temp
temp=brr(l)
brr()=brr(I+1)
brr(I+1)=temp

endif
i=l+1 !lnitialize pointers for partitioning.
j=ir
a=arr(I+1) !'Partitioning element.
b=brr(I+1)
3 continue IBeginning of innermost loop.
i=i+1 IScan up to find element > a.
if (arr(i).lt.a) goto 3
4 continue
=1 ! Scan down to find element < a.

if (arr(j).gt.a) goto 4
if (j.It.i) goto 5 !Pointers crossed. Exit with partitioning complete.
temp=arr(i) |Exchange elements of both arrays.
arr(i)=arr(j)
arr(j)=temp
temp=brr(i)
brr(i)=brr(j)
brr(j)=temp
goto 3 IEnd of innermost loop.
5 arr(I+1)=arr(j) !Insert partitioning element in both arrays.
arr(j)=a
brr(I+1)=brr(j)
brr(j)=b
jstack=jstack+2
!Push pointers to larger subarray on stack, process smaller subarray immediately.
if (jstack.gt.NSTACK) pause 12~@~YNSTACK too small in sort2?~@~Y
if (ir-i+1.ge.j-l) then
istack(jstack)=ir
istack(jstack-1)=i
ir=j-1
else
istack(jstack)=j-1
istack(jstack-1)=I
I=i
endif
endif
goto 1
END ! SUBROUTINE sort2




3 Phuwong phap kiém tra chat lweng sé liéu quan tric

Trong moi trudng hop, sé lwong (dung lwong mau) va chat luong sb liéu quan
trac, dic biét la nhiing quan tric tai tram, co vai tro quyét dinh dbi véi két qua nghién
clru, tinh toan va nhan dinh. Vi nhiéu 1i do khac nhau, néi chung cac tap sb liéu quan
trac déu tiém an cac dang sai sd. Nhitng gia tri quan tric bat hop 1y néu khong duogc
kiém soat s& tac dong dén nhirng két qua tinh toan, phén tich va c6 thé dan dén nhiing
két luan vo nghia. Boi vay, trudc khi sir dung cac tap s liéu nay can thiét phai tién
hanh kiém tra, danh gia va xtr li nhitng trudng hop nghi ngd. Vi vdy trong nghién ctru
nay sé thyuc hién ba kiém tra chét luong sau:

«  Kiém tra khi hau so sanh quan tric v&i gia tri khi hau. Kiém tra nay ciing thuc
hién phén viéc cua kiém tra vat 1y do cac gia tri ngudng dugc xac dinh dua theo
gia tri khi hau riéng cho tung tram.

 Kiém tra phu hop xac dinh twong thich vé mat vat 1y gitta hai hay nhiéu dai
luong.

*  Kiém tra khong gian so sanh gia tri quan trac véi gid tri quan tric tir cac tram
xung quanh.

Kiém tra khi hau dua trén dic diém khi hau tai mot khu vuc xac dinh thong tin
quan tric c6 hop 1y hay khong. Vi du néu trong thang bay, ta nhan dugc mot quan tric
nhiét d6 t6i cao 20°C tai Ha Noi thi nhiéu kha ning day 1a mot quan tric sai boi vao
mua hé, nhiét do t6i cao thong thudng tai Ha Noi vao khoang 35°C véi sai sd 4°-5°C.
Kiém tra nay c6 do tin cay cao vdi cac bién s6 nhu nhiét do hay do am nhung can than
trong khi st dung cho mua boi mot quan tric mua 16n hon rat nhiéu gia tri khi hau
hoan toan c6 kha ning xuét hién.

Thong thuong, dé xac dinh trung binh khi hau va do léch chuan, ta c6 thé st
dung cac cong thirc thudng ding trong thong ké. Cac cong thirc ndy c¢6 nhuge diém
néu xuat hién mot s6 hang bat thudng trong tap mau théng ké, gia tri trung binh va do
léch chuan théng ké sé& bi sai 1éch hoan toan (vi du trong chudi nhiét do thang bay c6 sb
hang 1000°C). Do do, nguoi ta thuong dung cac dai lugng khac nhu Median va MAD
dé thay thé cho gia trj trung binh va d¢ 1éch chuan khi xac dinh cac dic trung thong ké.
Trong du 4n ndy, chung toi st dung phuong phap trung binh va d6 1éch chuan hai trong
sd ctia Lanzante (1996). Phuong phap nay da duoc mot so tac gia st dung nhu Gleason
(2002), Feng va nnk (2004). Trinh bay dudi day chu yéu dua theo Feng va CS (2004).



Theo phuong phap hai trong sb, cac phan tir tip trung quanh tdm ciia phan b sé
c6 trong s6 16n hon so voi cac phan tir bat thuong nam ngoai trung tdm khi tinh toan
gia tri trung binh va d¢ 1éch chuan. Trong $6 s& giam dan dén 0 khi vuot qua mat
ngudng nao d6. Gia sir ta c6 mot chudi cac quan tric X; gdm n phan tir, ¢6 thé chira cac
s6 hang bt thuong. Trong sd U; cho mdi phan tir X; duge tinh nhu sau

we @31
v6i M, MAD la Median va MAD xéc dinh tir chudi X;, ¢ 1a hang sé cho biét ngudng
loai bo cac s6 hang bt thuong. Khi u; co gia tri tuyét ddi 1on hon 1, nd s& duoc gan
bang 1, bao dam u; chi nam trong khoang [-1,1]. Diéu nay hoan toan dugc quyét dinh
boi gia tri ctia ¢ va ¢ duoc lay bang 7.5 theo Lanzante (1996). Gi4 trj trung binh va do
1éch chuan cua chudi X; bay gid dugc xac dinh nhu sau:
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nghia 1a (1-u%) déng vai tro trong s thay vi u;. Pay 1a mot danh gia tot cua gia tri trung
binh va d6 1éch chuéan, khong chiu tdc dong cua cac sb hang bat thuong néu xuit hién
trong chudi théng ké. Tur ddy, véi mdi gid tri quan tric X, dé kiém tra chat luong dua
trén thong tin khi hau, ta xac dinh chi b6 Z nhu sau:

_ ‘XO_Xbi‘

z (2.3.4)
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Cach x4c dinh Z nhu vay cho thiy phuong phap Lanzante duogc str dung tot nhat
khi X; c6 phan bd chuan nhu cac yéu t6 nhiét do va do am. Theo Feng va CS (2004),
nhiing quan trac ing v6i Z > 5 s& bi xem 1a bat thuong va can dugce danh du nghi ngo
vé mat khi hau. Co thé st dung tiéu chuan chit hon nhu Z > 3 hay Z > 4 nhung theo
kinh nghiém thyc t& nhitng tiéu chuin nay thudng loai bé mot sb cac quan tric dung.
Ngoai ra, khong can thiét phai kiém tra qua chit ¢ budc kiém tra khi hau béi nhimng
quan tric sai néu c6 thé qua duoc bude kiém tra nay con phai qua budc kiém tra khong
gian.



Thay vi xac dinh gia tri trung binh va do 1éch chuan cho tung thang, nghién clu
nay sé& xac dinh riéng cho timg ngay v6i mdi tram. Chudi X; s& duoc thiét 1ap bang cach
sir dung muoi ngay so liéu quan tric xung quanh ngay dang tinh va mé rong sang cho
moi nam c¢6 thé. Vi du véi ngay N ciia ndm 2009, ngoai quan tric X(N) ta dwa thém véo
chudi X; cac quan tric X(N-1), ..., X(N-5) va X(N+1), ..., X(N+5), sau d6 tiép tuc mo
rong chudi véi quan tric tir ngay N-5 dén N+5 cta nim 2008, 2007, ... cho dén khi
khong con s liéu quan tric. Bang cach nay ta s& c6 dugc mot chudi du dai cho phép
xac dinh gia tri khi hau cia mot bién nao d6 vao mot ngay nhét dinh trong nam.

Kiém tra khi hau duoc ap dung nhu da mo ta & trén cho céc bién nhiét do va do
am. V&i mua, kiém tra khi hau dugc két hop véi kiém tra vat 1y. Néu luong mua ngay
16n hon 1000mm quan tric nay s& bi loai bo. Néu lugng muwa nhé hon 1000mm nhung
Z > 5, quan tric bi danh ddu nghi ngd nhung khong bi loai bo ma can duoc thuc hién
thém cac kiém tra khac. Cac quan tric sau khi da qua duoc khau kiém tra khi hau va
vat 1y nhu trén s& tiép tuc trai qua khau kiém tra phu hop. Hé thong thuc hién cac kiém
tra phu hop sau:

* Nhi¢tdo Tm<T <Tx
« Poam RHm < RH

Néu vi pham céc yéu cau trén, quan tric voi yéu to tuong tng s& bi loai bo.
Cudi cung, quan trac tng voi mdi yéu td khi tuong s& dugc kiém tra khong gian theo
phuong phép ctia Hubbard (2001). Kiém tra khong gian so sanh quan tric tai tram voi
quan trac tir cac tram xung quanh nham phat hién nhitng bat thudng co thé vai s licu
dang xét. Nhu vdy, nguon thong tin kiém tra khong gian dya vao bao gém ca cac quan
trac xung quanh s& khong loai trir truong hop c6 nhitng quan tric sai trong s cac quan
trac nay. Kiém tra khong gian hoat dong dua trén gia thiét cac quan trac bat hop 1y
xung quanh, néu xuat hién, chi chiém mot ty 1é nho va quan tric dang xét phai phu hop
v6i cac quan tric xung quanh. Dinh luong su phu hop giita cac quan tric nay duoc
thuc hién qua mot sb cong cu théng ké sé trinh bay dudi diy dua theo Feng va CS
(2004).

Khéng gian cac tram xung quanh duoc xac dinh phu thudc vao yéu td dang xét.
Ngoai trur ap suét, cac tram co6 thé dua vao danh sach céc tram xung quanh diém tram
dang xét can nam trong duong tron v6i ban kinh 2° quanh diém nay. Bay gid voi cac
tram nam trong dudng tron dang xét, ta xac dinh hé s twong quan R giita tram dang

xét v6i cac tram xung quanh dya trén tap so liéu quan trac qua khir cia Nd ngay, ngay



truée ngay dang xét. Trong du an nay, Nd duoc ldy bang 30 (twong duong mdt thang).
Mot tram s& dugce xem 13 ¢o twong quan véi tram dang xét néu R >= 0.5 va twong quan
cO do tin cay trén 95%. Tap hop céc tram nay dugc xac dinh 1a cac tram xung quanh
cua tram dang xét.

Céac tram ndy sau d6 dugc sip xép theo thir tr giam dan cua R va xiy dung
phuong trinh hdi quy tuyén tinh xac dinh quan tric tai tram dang xét tir quan trac cia
mdi tram xung quanh. Can chi ¥ rang cic quan tric sir dung xay dung phuong trinh
héi quy dd dugc kiém tra khi hau va kiém tra pht hop nham han ché cac s6 liéu qua bat
thuong anh hudng xau dén phuong trinh héi quy. S6 phuong trinh hdi quy sau d6 s&
duoc gidi han lai bai N = 5 phuong trinh, néu ¢6 nhiéu hon nim phuong trinh hoi quy.
Gia str quan tric tai tram dang khao sat c6 gia tri Xo. Mdi phuong trinh s& cho ta ddnh
gia Xoj vO1 sai s6 RMSE; tai diém tram dang xét tir quan trac Xj cua tram xung quanh.
Tur day ta sé& xac dinh duoc khoang tin cdy cua X, theo mdi tram xung quanh [Xoj -
FXRMSE;, Xp+F*RMSE;] vé1 F la tham sO giéi han tin cdy. Néu X, roi ra ngoai
khoang tin cay voi tat ca N khoang tin cady thu nhan dugc, quan trac X, sé bi loai bo.
Trong kiém tra nay, F dugc ldy bang 5 voi mua, bang 3 véi cac bién con lai.

C6 thé thdy phuong phap xir 1y cua kiém tra khong gian kha linh hoat. Bang
cach sir dung quan hé thong ké qua hoi quy tuyén tinh va xét tac dong dong thoi cia tat
ca cac tram xung quanh, ngay ca khi xuat hién nhitng quan trac bat hop 1y tir cdc tram
xung quanh, kiém tra khong gian van c6 thé loai bo nhiing quan trac sai. Pay 1a mot
diém manh cua kiém tra khong gian ma cac kiém tra trudc d6 khong c6. Hon nita,
phuong phap ctia Hubbart (2001) con cho phép danh gia t6i wu quan tric tai tram dang
xét (khoi phuc dit lidu) tir cac tram xung quanh trong trudng hop tram nay bi mat dir
liéu. Cong thirc dénh gia dya trén 1y thuyét binh phuong tdi thiéu c¢6 dang don gian nhu
Sau:
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Duya theo hai cong thiic nay, ciing c6 thé dua ra khoang tin cdy nhu trén va chi
can xét mot khoang tin ciy thay vi N khoang nhu trén. Do dic diém cua kiém tra

khong gian khong thé thyuc hién doc 1ap riéng tai ting tram ma phai c6 mot ) lugng



nhat dinh quan tric tir cac tram xung quanh ton tai dong thoi véi quan tric dang khao

sat.



