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Tom tat. Nghién ciu nay c6 muc tiéu danh gia sy khéc biét trong két qua khao sat diém thay doi cho sb
lieu nhi¢t do khong khi thugc loai trung binh ngay va trung binh tuan khi str dung cac ham phat khac nhau.
G6i phan mém* ‘changepoint™ trong bo phan mém R duoc sir dung dé diéu tra anh huong cua ham phat t6i
két qua danh gia cac diém thay ddi cua nhiét do khong khi giai doan 2013 - 2017 tai cac tram khi twong
Nha Bé va Can Tho. Cac két qua thu duoc bang phuong phap PELT (Pruned Exact Linear Time) va
SegNeigh (Segment Neighbourhood, dé kiém tra) 1a nhu nhau. Trong khi d6, s lwong diém thay ddi duoc
tim thay ting dan theo thir ty d6i voi cac ham phat SIC, HQIC va AIC. Viéc ap dung nguyén tic do thi
khuyu tay va so sanh (tryc quan) tinh logic cua két qua phan chia diém thay d6i cua ting ham voi duong
cong thay d6i nhiét do theo thoi gian trén dd thi di chirng minh rang ham SIC cho sb lwong diém thay déi
hop ly nhat. Két qua ciing cho thay viéc lya chon muc thoi gian (ngay hoic tuan) cho dit liéu dau vao sé
anh huong dén két qua diéu tra diém thay d6i. i voi dit lidu dang tuan, cac diém thay doi trong nam duoc
phat hién co su tring hop rat cao (83,3 %, v6i do 1éch cho phép la 1 tuan) giira cac tram Nha Bé va Can
Tho, trong khi ty & ndy lai thap hon nhiéu néu dir liéu dau vao thugc vé dang ngay.

Tir khoa. Nhiét do khong khi, tram khi tugng, diém thay dbi, phat, SIC, HQIC, AIC.

EFFECT OF PENALTY FUNCTION USE ON CHANGE - POINT INVESTIGATION
RESULTS FOR AIR TEMPERATURE DATA AT NHA BE AND CAN THO
METEOROLOGICAL STATIONS

Abstract. This study aimed at the difference in change - point detection results for daily and weekly air
temperature data using various penalty functions. Package "changepoint” in R was used to investigate the
effect of penalty on the results of air temperature change - point assesment by mean for the period of 2013
+ 2017 at Nha Be and Can Tho meteorological stations. The results obtained by using PELT (Pruned Exact
Linear Time) and SegNeigh (Segment Neighbourhood, for checking purposes) methods were identical.
Meanwhile, the number of change - points found was increased gradually for SIC, HQIC and AIC penalty
functions, respectively. The use of elbow - plot principle in combination with curve visual evaluation on
graph demonstrated that the SIC function gives most reasonable number of change - points. It was also
shown that the selection of time level (day or week) for input data will affect change - point investigation
results. For weekly data, the change - points during the year were found to have very high coincidence (83.3
%, with the allowed deviation of 1 week) between Nha Be and Can Tho stations while that ratio was much
lower if inputs belongs to daily type.

Keywords. Air temperature, meteorological stations, change - point, penalty, SIC, HQIC, AlC.

1. MO DAU

Nhiét d6 khong khi - mot nhan t6 khi tuong tu nhién - dong vai tro hét sirc quan trong chi phéi thoi tiét va
c6 anh huong dén nhiéu linh vyc Kinh té - x4 hoi nhu san xuat néng nghiép, chan nudi, giao théng van tai,
y té. Boi vy, viéc danh gia su thay ddi cua yéu té nay 1a rat hitu ich va ludn nhan dwoc sy quan tam cua
céc nha khoa hoc trong nhiéu thap ky qua. Nhiéu cong trinh nghién ctu vé sy thay doi cua nhiét do khdng
khi cling cAc nguyén nhan gay ra da duoc cong bé trén thé gisi. O nudc ta, cac ky thuat tién tién ciing da
dugc &p dung hiéu qua trong hoat dong diéu tra nghién ctu nhimg dic trung khi hau trong d6 ¢ nhiét do
[L, 2]
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Bén canh nhiing thdng tin phd bién nhu gi4 tri trung binh hay céc gia tri cuc dai, cuc tiéu, mot dac trung
quan trong cta chudi s6 lidu chinh Ia thoi diém thay d6i. Do dé, viéc xac dinh diém thay ddi trong cac chudi
s6 lieu, trong d6 c6 s liéu thudc loai khi tuong - vién tham, ciing ngay cang nhan duoc sy chl ¥ 16n hon
trén ly thuyet [3, 4], ciing nhu trong cong tac diéu tra thuc tién [5, 6, 7, 8, 9]. Kién thic vé ky thuat xac dinh
diém thay d6i co y nghia khoa hoc quan trong bai n6 cho phép khdo sat chinh xéc hon quy luat bién dong
nhiét d hang nam, tir d6 gitip cac nha khoa hoc va quan ly nam virng dac diém bién doi dic trung cua khi
hau & tirng ving mién. Bén canh do6, nhiét 6 con 1a yéu té khi hau chi phbi nhiéu hién tuong khac nhu bbc
hoi hay han han nén nhiing kién thirc ndy dong thoi ciing 1a co s¢ thdng tin hét sic hitu ich phuc vu cho
san xuat ndng nghiép (nhu chon thoi diém phi hop dé cung cap nudc cho ddng rugng) va nhirng nganh
nghe lién quan.

Pé xé4c dinh diém thay doi trong chudi s lidu, nhiéu tac gia ¢a mo ta cac ky thuat khac nhau nhu ky thuat
Kiém dinh Pettitt [10], thay d6i cau trdc [11], phuong phap dua trén kiém dinh Cramér von Mises [12], kiém
dinh ty s6 von Neumann va klem dinh pham vi Buishand [13]. Trong nghién ctru khdo sat hiéu qua hoat
dong ciia cac phuong phap trén sd liéu vién tham, Militino va cong su da di dén két luan vé nhiéu wu diém
cua kiém dinh Mann - Kendall dau rang ky thuat nay khong thé xéc dinh giai doan thay doi dot ngot nhu
cac ky thuat khac nhu kiém dinh Pettitt, thay d6i cau tric hay phan chia thir bac (E.divisive) [11]. Bén canh
d6, dé ddi pho vai van dé sé luong diém thay do6i tang dang ké khi chiéu dai cac bo sé liéu ting, mot sb
thuat toan hitu hiéu ting thong qua thuc té kiém dinh duoc khuyén nghi 1a SegNeigh (Segment
Neighbourhood) [14] va PELT (Pruned Exact Linear Time) [15]. Trong nghién ctru do cao song do theo
gio & bién Bic Atlantic, Canada giai doan 2012 + 2015, Killick va cong sy [15] da két luan phuong phap
PELT xac dinh diém thay d6i hop ly (tirc 1a phan doan t6t cho nhitng khu vuc bién dong khac nhau) hon so
Vi cac phuong phap duoc sir dung phd bién khac trong thuc té nhu BS (Binary Segmentation). Mot nghién
ctru khéc do Wambui va cong su tién hanh ciing da mé ta phuong phap PELT c¢6 d6 chinh xac cao hon hon
phuong phap BS va nhanh hon so v6i cac phuong phap tim kiém chinh xac khac, ciing nhu lyc cua kiém
dinh duy tri gan nhu gidng nhau & tat ca cac vi tri thay doi véi mot kich thude thay doi nhat dinh va ting
Ién cung véi sy gia tang kich thudc thay dbi trong sb liéu [8].

Trong nhirng phuong phép phd bién de ude lugng diém thay doi, ham phat thuong ¢ vai tro khéng ché s6
luong cac diém thay doi trong bd sé lidu. Mot s6 tac gia da phat trién cac ham phat nhu BIC - Bayesian
information criterion), AIC (Akaike information criterion), HQIC (Hannan - Quinn information criterion)
va ap dung chiing mét cach hitu hiéu trong nhiéu nghién ctru [16, 17, 18, 19, 20, 21]. C4c tac gia Gayawan
va Ipinyomi sau khi nghién ctru trén bo dit liéu sinh san cu thé theo d6 tudi thu thap tai mot sé nudc chau
Phi - chau Au d3 két luan nhitng mé hinh mé phong khop tét nhat véi sé liéu thuc té thu duoc tir cac ham
AIC va SIC khéc nhau chi khoang 5% [22]. Beaulieu va cong su da sir dung ham SIC rat hiéu qua dé hd
trg cong tac phét hién céac bién doi dot ngot cua sb liéu khi hau trong can nhic danh doi giira viéc tang co
hoi phat hién sy thay doi va giam rui ro phat hién sy thay doi trong khi thuc té 12 khdng co. Céc tac gia trén
cling d3 mo ta rang ching ta cd xac suat cao dé tim ra nhimng thay ddi dot ngot véi cudong do 16n hon do
léch chuan trong chudi quan sat, nhat 1a khi thay ddi co cudng d6 rat 16n (gap ba lan do léch chuan) thi chi
sau 4 nim x4c suat ciia pham vi phat hién trong nhiéu trudng hop tham chi cé thé dat 100% [23].

Bai ddy 1a phuong phap tiép can c6 tng dung thiét thuc va da ching minh dugc hiéu qua trén cac hoat dong
thuc tién, viéc danh gia anh hudng cua gia tri phat dén két qua wdc luong diém thay ddi 1a mot van dé hitu
ich. Bang viéc kiém nghiém ham phat pht hop cho cac loai sé liéu, do chinh xéac va tinh hop Iy cua két qua
thu duoc tir viéc sir dung ky thuat danh gia diém thay doi s& c6 thé dugc nang cao hon.

Hién nay, sb lugng cac cong trinh da dugc cong bd vé xac dinh diém thay d6i trong s liéu nhiét do ¢ khu
vuc Nam B nudc ta tam thoi con chua nhidu. Bac biét, nhitng tac dong cua ham phat trong cac cong trinh
loai trén ciing dang con it duge dé cap téi. Nghién cau ndy c¢6 muc tiéu danh gia tac dong cta cac ham va
khoang gi4 tri phat khac nhau dén két qua xac dinh diém thay ddi trong chudi sé liéu nhiét d6 quan tric tai
2 tram khi twong Nha Bé va Can Tho truc thude Dai Khi twong Thuy vin Khu Ve Nam Bo. Nhiing két
qué thu dugc s& gop phan 1am rd thém trién vong ap dung k§ thuat xac dinh diém thay di trong nghién ciru
khi twong ¢ nude ta, ddng thoi c6 thé sir dung nhu tu liéu tham khao trong cong tac danh gia sb ligu khi
tuong cho cac muc dich khac nhau.
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2. SO LIEU VA PHUONG PHAP
S6 lieu
Tram khi twong Can Tho ¢ viing Ty Nam B9, thudc luéi tram diéu tra co ban cua Trung tam Khi tugng
Thity van Qudc gia, nam tai duong 3/2, phudng Xuan Khanh, Can Tho, véi toa do dia 1y nhu sau: 105°46°
06.48” Kinh d6 Pong; 10°01° 36.85” Vi do Bac. Tram bat dau quan tric lay s liéu tir 01/01/1978 do Dai
Khi tuwgng Thay van Hau Giang (cit) quan ly. Tir thang 6/1993, Dai Khi twgng Thay van Khu Vuc Nam Bo
dugc thanh 1ap va quan |y tram cho dén nay.
Tram khi tuong Nha Be ¢ vang Dong Nam B9, thude ludi tram diéu tra co ban cua Trung tim Khi twong
Thuy vin Qudc gia, nam tai ap 3, xa Long Théi, huyén Nha Be, voi toa d6 dia 1y nhu sau: 106°43°41” Kinh
do bong; 10°39°36” Vi do Bac. Tram duoc dua vao hoat dong tir ngay 15/11/2012 va bat dau cung cp sb
liéu quan tric tir ngay 1/12/2012.
Khoang cach theo dudng thing gitra 2 tram x4p xi 130 km. Yéu té quan tric tai 2 tram trén bao gom nhirng
yéu té khi tuong co ban va cac hién tugng thoi tiét.

Ho. Chl' Minh"

'— .

5 Tip* Vung ilau
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RAM CAN THO [

Tp. Bac|lieu

Tp. C:‘J Mau

Hinh 1. Vi trf hai tram khi twong Nha Be va Can Tho ¢ khu vuc Nam Bo
(Nguon: Google map)

S6 liéu dwoc sir dung trong bai béo nay la két qua quan tric cho nhiét do khong khi ngay cua cac tram khi
tugng Can Tho va Nha B¢ duogc cung Cap boi Dai khi twong Thuy van khu vuc Nam Bo. S6 liéu mdi tuan
dugc tinh toan bang trung binh cong sé liéu cac ngay trong tuan d6. Bo s6 liéu co thoi gian 5 ndm thudc
giai doan 1/1/2013 dén 31/12/2017. Thiét bi sir dung dé do dac nhiét do khong khi 1a nhiét ké khd 126906.
Phuong phap

S6 liéu tho cua nhiét do khdng khi do duoc tai 2 tram khi twong Nha Bé va Can Tho da dugc dwa vao xir ly
dé khao sat cac diém thay doi trong chudi sb liéu. Diém thay doi dwoc danh gia cho ting nam trong giai
doan khao sat (2013 + 2017) véi mdi tram khi twong, ddng thoi ciing dugc danh gia riéng cho 2 loali sb lieu
trung binh ngay va trung binh tuan.

S6 liéu thu thap duoc kiém tra chit lugng dé loai bo cac 18i ¢d thé xay ra do nhitng nguyén nhan khac nhau
nhu may do bi truc tric trong qué trinh hoat dong. Trong do, mét s thong ké md ta co ban dugc tinh toén
dé khao sat nhirng dic diém chung cta su bién doi s6 liéu nhiét do theo thoi gian trong giai doan dang xem
Xet.

G6i phan mém “changepoint” ciia tap thé céc tac gia Killick va cong su (2014, cap nhat 2016) trong bo
phén mém R (phién ban 3.6.2) duoc &p dung cho tinh toan diém thay dbi. Trong do, tiéu chuan xac dinh
diém thay doi la gié tri trung binh (mean) cua nhi¢t do khong khi. Dé tim ra cac diém thay doi, tac gia da
dung ham cpt.mean trong géi phan mém noi trén. Nhiing thdng sé sir dung cho ham cpt.mean trong nghién
ctru ndy lan luot dugc khao sat, bao gom:
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- Phuong phap (thudc loai chinh xac): PELT hodc SegNeigh. Cac phuong phap nay dugc chon bai kha
nang thuong xay ra nhidu diém thay doi trong s6 lidu nhiét d6 cua mdi nam. Pac biét, phuong phap PELT
¢0 kha nang ap dung tuong thich voi nhiéu loai ham phat hét strc da dang. B chinh xéc bang cach su dung
PELT ciing cao hon han so véi khi str dung cac phuong phap khac nhu Binary Segmentation, dau rang toc
do tinh toan thuc té khong nhanh hon chiing;

- Gid tri phat: sir dung cac ham SIC (Schwarz information criterion; hoac BIC - Bayesian information
criterion), AIC (Akaike information criterion) va HQIC (Hannan - Quinn information criterion) la nhirng
ham phat da tung chimg minh dugc uu diém trong cong tac danh gia dlem thay d6i. TUy chon sb luong
diém thay d6i ti da tiém ning luén dugc dit & mac cao nhat ma phan mém cho phép. Ngoai ra, tly chon
“CROPS” ciing duoc khao sat véi gia tri phat thay doi trong khoang 1 + 200 nham muc dich lién tyc va
truc tiép danh gia su bién doi cua s6 lwong diém thay doi theo gia tri phat.

Hé.m SIC SIC = In(n)k - 2|n(|—max) (1)
Ham AIC: AIC = ( l)k - 2In(L,,,) (2)
Ham HQIC: Hoic = 2In[In(n)]k — 2In (L) C)

trong do:

n: sb luong diém quan sét hay kich thudc mau;

k: s6 thdng s6 s& wdc luong;

Lmax: 0ia tri toi da cua log-likelihood cho mé hinh wéc luong.

Cu thé, tiéu chi dé xac dinh gia tri phat phui hop s& la gié tri phat nho nhat ma khi ting 1én nita thi s6 lwong
diém thay doi s& giam khong dang ké. Phuong phéap xac dinh gia tri phat phi hop dung trong nghién cau
nay 1a nguyén ly do thi khuyu tay (elbow-plot) [19] &p dung cho db thi thé hién s6 lwong diém thay doi theo
ham penalty (két qua tir tiy chon “CROPS”). Trong d9, gia tri nay chinh la gia tri theo truc tung cua giao
diém gitra 2 duong thang duoc ké chong khit cho 2 nhénh cong trén do thi. Bén canh do, viéc so sanh (truc
quan) tinh logic cta két qua phan chia diém thay d6i cua timg ham vé&i dudng cong thay ddi nhiét do theo
thoi gian trén do thi dé so liéu khong bi chia qua chi tiét (dén do khong can thiét) hay nguoc lai qua so sai
ma bo s6t diém thay ddi ciing gitp kiém tra tinh pht hop cua s6 lugng diém thay doi im dugc dbi voi bo
s6 liéu dang xem xét.

3. KET QUA VA THAO LUAN
Két qua
Cong tac kiém tra sé liéu dau vao da duoc thuc hién nham loai bo nhiing sé liéu khéng hop 1y cé thé gay
ra boi nhitng nguy@n nhan khac nhau (nhu véan dé tryuc tric thiét bi do thuc dia). Két qua kiém tra da cho
thiy bo sb liéu thd st dung khong cd nhiing gia tri bt thuong. Thong ké s liéu nhiét do cho ting nam
trong thoi doan nghién ciiu & 2 tram khi twong duoc thé hign o bang 1.

Bang 1. Thong ke so lieu nhiét d¢ khong khi (°C) ngay va tuan tai cac tram

khi tugng Nha Bé va Can Tho trong giai doan 2013 + 2017

L?.QJ s0 | Tram khi Nam | Giatri lén nhat Gia tri nhé nhat Gié trj trung binh Hé léch chudn
leu tuong
2013 31.20 23.98 27.65 1.38
2014 30.88 22.53 27.56 1.62
Nha Be 2015 31.45 23.70 27.92 1.59
2016 31.78 23.80 28.01 1.35
Ngay 2017 30.63 22.53 27.69 1.21
2013 30.80 22.80 27.48 1.39
2014 31.00 21.90 27.47 1.52
Can Tho | 2015 30.60 23.60 27.83 1.56
2016 31.15 23.48 27.75 1.30
2017 30.25 22.23 27.52 1.24
2013 30.26 24.68 27.62 1.21
Tuan Nha Be 2014 30.34 2351 27.57 1.50
2015 30.53 24.46 27.94 1.46
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2016 31.39 26.15 28.01 1.19
2017 29.70 24.89 27.70 0.97
2013 29.79 24.16 27.45 1.19
2014 30.13 23.37 27.47 1.37
Can Tho | 2015 30.06 24.63 27.86 1.41
2016 30.53 25.69 27.75 1.07
2017 29.54 24.03 27.54 0.97

S6 lieu thd sau khi qua kiém tra da duoc dwa vao xtu ly véi goi phan mém “changepoint”. Két qua tinh toan
cho céc diém thay ddi cua nhiét do khong khi hang nam giai doan 2013 + 2017 cho 2 tram Nha Bé va Can
Tho khi st dung phuong phap PELT vai cdc ham phat khdc nhau (SIC, AIC, Hannan-Quinn) dugc md ta
trong céc bang 2 va 3. Do trong nghién ctiu nay céac két qua thu dugc tir phuong phap PELT va SegNeigh la
giong nhau (khi cac thdng s6 khac nhu nhau) nén dudi ddy chi trinh bay két qué sir dung phuong phap PELT.
Bang 2. Két qua tinh todn diém thay d6i cho cac nam sir dung so liéu ngay

Tram Nha Bé Tram Can Tho
Nam SIC AlIC Hannan - SIC AlIC Hannan -
Quinn Quinn
32,54, 63, 72, 83, 4, 30, 52, 54, 80, 90, 96, 30, 54, 80,
33, 83, 112, 113, 131, 158, 12; ?351325 125 128 112, 113, 136, 158, 162, | 136, 162, 168,
2013 | 135,195, | 162, 168, 195, 205, 247’ 2821 320’ 183’ 351’ 168, 176, 183, 191, 196, | 183, 222, 225,
351, 365 | 221, 225, 247, 282, 3’51 3165 ' 3’65 " 206, 212,222, 225, 250, | 250, 263, 266,
320, 351,365 ' 263, 266, 334, 351, 365 351, 365
13, 25, 40, 65, 72, 14, 26, 14, 26, 39, 68, 73, 107, 14, 26, 39, 69,
6183'14006 109, 118, 123, 151, ﬁézié‘l‘ogg' 39,69, | 119, 123,127, 152, 162, | 107, 152, 162,
2014 16i 356 155, 161, 198, 212, 161’ 286’ 335’ 107,152, | 172,176, 202, 206, 237, | 218, 237, 260,
3765 | 236, 260, 335, 363, 3’63 3’65 ' | 237,260, | 260, 270, 297, 341, 351, | 270, 297, 341,
365 ' 341, 365 357, 362, 365 365
14 47 | 14.47,57, 81,109, 14. 47 81 14, 48, 3, 14, 48, 57, 83, 110, 3,14, 48, 82,
81 ’1095 164, 177, 199, 200, 109 ,164 17’7 83, 164, | 139, 164,177,199, 202, | 108, 139, 164,
2015 163; 349’ 209, 213, 245, 250, 250’ 2601 297’ 176, 250, | 209, 223, 250, 257, 260, | 176, 250, 260,
3,65 "1 260, 275, 297, 349, 3’49 3165 " | 260, 296, | 297, 307, 312, 349, 356, | 296, 349, 356,
365 ' 349, 365 365 365
37, 40, 37, 40, 81, 101, 37, 40, 81, 37, 41, 24, 26, 37,41, 79, 97, 37,41, 79,
81, 103, | 123, 136, 144,170, | 103, 138, 170, 98, 136, | 104, 136, 142, 160, 166, | 101, 136, 170,
2016 | 138, 166, | 181, 207, 219, 253, | 181, 207,219, | 170, 181, | 170, 182, 187, 228, 254, | 182, 187, 228,
253,312, | 291, 311, 334, 345, | 253,312,334, | 276,312, | 257, 276, 312, 335, 345, | 254, 257, 276,
334, 366 349, 366 366 335, 366 354, 362, 366 312, 335, 366
74,97, 11245' 5117*2611'9762’29177’ 1472 97 72,97, | 25 51,72,91 96,124, | 72,97, 124,
125, 172, 245 256, 274, 276, | 125 196, 217 124,196, | 147,162,171, 196, 199, | 161,171, 196,
2017 | 244, 256, 2867 314’ 322’ 323’ 245’ 256’ 351’ 199, 240, | 209, 227, 240, 263, 268, | 199, 240, 261,
351, 360, 342’ 351’ 355’ 358, 3’60 3’65 " | 261, 351, | 342, 351, 356, 358, 360, | 342, 351, 356,
365 ! ' ' ' ' 355 365 358, 360, 365
360, 365
Bang 3. Két qua tinh todn diém thay ddi cho céc nam sir dung sé liéu tuan
Tram Nha Bé Tram Cén Tho
Nam SIC AlIC Hannan - SIC AlIC Hannan -
Quinn Quinn
2013 | 11, 23,50,53 | 6,12, 23,50,53 | 11, 23,50,53 | 8, 23,50, 53 8, 23, 50, 53 8, 23, 50, 53
2014 9, 22,52 5,9, 22,49, 52 5,9, 22,52 9, 22,52 4,9, 21,49,52 9, 22,52
2015 | 6,11, 23,52 6, 11, 23, 52 6, 11, 23, 52 6, 11, 23, 52 6, 11, 23, 52 6, 11, 23, 52
2016 14, 20, 52 14, 20, 35, 52 14, 20, 35, 52 13, 19, 52 13, 19, 48, 52 13, 19, 52
2017 10, 24, 51 10, 24, 50, 51 10, 24, 50, 51 10, 49, 51 10, 18, 50, 51 10, 18, 50, 51

Nhin chung, s0 lwong diém thay doi thu dugc gan nhu ludn khac nhau cho cting b s6 liéu nhiét d6 (cting
nam, & clng tram khi tuong, voi cung phuong phép tinh PELT) khi sir dung cac ham phat khac nhau. DO
vai bo so liéu ngay, phu thugc vao ham phat st dung, so lugng diém thay doi tim dugc dao dong moi nam
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trong khoang tir 5 dén 26; véi bo sé liéu tuan, sé luong diém thay doi mdi nam tim duge dao dong trong
khoang tir 2 dén 4.

DAu sir dung ham phat khac nhau nhung vi khai thac chung bo s6 liéu, s6 luong diém thay d6i hop ly s&
phai 1a mot gia tri xac dinh cho mdi nam ¢ mdi tram. Két qua (néu 1am dai dién) cho su phan b diém thay
ddi cua nhiét d6 khong khi nam 2013 ¢ tram Nha Bé duogc thé hién trong hinh 2 (s6 liéu ngay) va hinh 3
(s liéu tuan). Nhan xét qua quan st so bo dya trén hinh dang db thi bién ddi nhiét d6 cho ta thay ham SIC
1a phii hop hon ca cho cdng tac x4c dinh diém thay doi ¢ tram khi tugng xem xét, tic 1a ham nay cho s6
luong diém thay doi hop Iy nhat.
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Hinh 2. Két qua cac diém thay ddi tim dugc khi dung phuong phap PELT ding s6 liéu ngay nam 2013
cho tram Nha Be vai cac ham phat khéac nhau: 2.a) Ham SIC; 2.b) Ham AIC; 2.c) Ham Hannan-Quinn.
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Hinh 3. Két qua cac diém thay d6i tim dwoc khi ding phuong phap PELT dung s6 liéu tuan nim 2013
cho tram Nha Be véi cac ham phat khac nhau: 3.a) Ham SIC; 3.b) Ham AIC; 3.c) Ham Hannan-Quinn.

Dé kiém tra nhan xét trén, két qua sé luong diém thay d6i tim duoc khi dung phuong phap PELT véi tiy
chon “CROPS” cho gia tri phat ding sé liéu ngay va sb liéu tuan (¢ ca 2 tram, cho cac nam 2013 va 2016)
dugc thé hién trong hinh 4 va 5, tuong ung. Gié tri phat trong tly chon “CROPS” duoc thay ddi trong
khoang 1 + 200 dé tinh toan. B4 thi & cac hinh trén sau khi dugc xtr ly bang nguyén ly khuyu tay cho thay
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su trung khép giira s lugng diém thay d6i hop ly 1a gan gidng nhu két qua sé diém thay déi thu duoc tir
ham SIC. Diéu nay lan nira x4c nhan viéc sir dung ham SIC trong danh gia diém thay d6i la phu hop nhat
trong s6 3 ham phat dua vao nghién ctru. Bén canh do, gia trj ham phat ¢ giao diém cua 2 duong thang theo

nguyén ly khuyu tay thuong nam trong khoang 8 + 15 va 3 + 8 twong tng ddi vai s6 liéu ngay va s liéu
tuan.
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Hinh 4. Két qua s6 lwong diém thay d6i tim dwoc khi ding phuong phap PELT va tiy chon “CROPS” cho gia tri
phat dung sé liéu ngay: 4.a) Tram Nha Bé nam 2013; 4.b) Tram Can Tho nam 2013; 4.c) Tram Nha Bé nam 2016;
4.d) Tram Can Tho nam 2016.
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Hinh 5. Két qua s6 lugng diém thay doi tim dwoc khi dung phuong phap PELT va tily chon “CROPS” cho gié tri
phat dung s6 liéu tuan: 5.a) Tram Nha Bé nam 2013; 5.b) Tram Can Tho ndm 2013; 5.c) Tram Nha Bé nim 2016;
5.d) Tram Can Tho nam 2016.
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Thao luan

Két qua thu dugc cho ta thly mot sé diém sau:

- Do ham SIC (hay BIC) cho gia tri phat I6n hon AIC nén sb diém thay doi thu dugc nho hon khi sir dung
ham phat SIC cho ca 2 tram nghién ciru Nha Bé va Can Tho. Bén canh d6, ham HQIC ciing cho gia tri phat
I6n hon AIC tuy nhién lai nho hon gia tri ham SIC nén s6 diém thay doi I6n hon két qua tir ham SIC va nho
hon ham AIC. Nhiing két qua ndy tuwong thich véi dic tinh cac ham SIC va HQIC 1a 4p dung muc phat
manh mé& hon cho viéc mat sé hang tu do so voi ham AIC. Tuy nhién, néu so sanh hoat dong cua cac ham
AIC va SIC nhu Gayawan va Ipinyomi [22] m0 ta trong viéc lwa chon mé hinh phuc vu danh gia mau hinh
mtc sinh san véi két qua thu dwoc tir 2 ham chi khac biét khoang 5 % thi sy khac biét cia chiing trong linh
vuc danh gia diém thay d6i nhiét do Ion hon twong déi dang ké.

- Ham phat hop Iy s& cho ra sé luong diém thay d6i gan nhat voi két qua khao sét theo nguyén ly do thi
khuyu tay, tirc khi ting gi4 tri phat Ién cao hon nita thi sé lwong diém thay d6i tim dugc s& giam khong
dang ké. Két qua danh gia sy phu thudc cua sé luong diém thay doi theo gi tri ham phat (dién hinh nhu
cho cac nam 2013, 2016 trong hinh 4 va 5) sau khi 4p dung nguyén ly khuyu tay va dem so sanh véi s6
diém thay ddi thu duoc tir mdi ham phat da chitng minh ham SIC cho ra két qua sé luong diém thay doi
hop Iy nhat d6i véi ca 2 bo sé liéu khao sat. Viéc sir dung ham HQIC thuong dan dén sé luong diém thay
d6i nhiéu hon mirc hop Iy va ham AIC cho két qua qua nhiéu diém thay ddi, tirc da chia qua nho cac doan
khéc biét cho ca 2 tram nghién ciru Nha Bé va Can Tho. Thém vao d6, viéce so sanh (tryc quan) tinh logic
ctia két qua phan chia diém thay ddi ctia timg ham v&i duong cong thay ddi nhiét d6 theo thoi gian trén dd
thi ciing cho thay ham SIC phu hop v6i phan 16n trudng hop dua vio tinh toan.

- Str dung két qua phén tich diém thay ddi theo ham SIC, ta thiy ca sb lugng ciing nhu thoi diém xay ra
diém thay doi trong chudi sb liéu nhiét do khdng khi dbi véi s liéu tuan tai 2 tram Nha Bé va Can Tho ¢6
d6 trang khép cao (voi sai léch cho phép 1 tuan thi ty 18 s6 lwong diém trung khép 1a 83.3 %); tuy nhién,
d6i véi s6 lieu ngay thi thoi diém thay doi gitra 2 tram c6 ty & do trang 1ap lai it hon rat nhiéu. Sy khac biét
nay c6 thé do gia tri trung binh tuan duoc tinh boi trung binh cong cac ngay trong tuan di 1am diu di anh
huéng twong phan khac biét ngay trong chudi s6 liéu nhiét do khdng khi & cac tram. Diéu nay cho thiy viéc
chon cap thoi gian (ngay hay tuan...) dé sir dung cho sé liéu chudi dwa vao phan tich s& c6 anh huong dén
két qua cong tac tim diém thay do6i. Pay la diém quan trong nén duoc tim hiéu ki hon trong twong lai cho
cac bo sb lidu va théng sb khi trong khéc nhau.

4. KET LUAN VA KIEN NGHI

Két qua thu dugc tir phuong phap PELT va SegNeigh (dé kiém tra) la giéng nhau trong danh gia cac diém
thay ddi theo tiéu chuan gia tri trung binh cua nhiét do khdng khi, nhung anh huéng cia cac ham phat dén
két qua lai khac nhau dang ké. S6 lwong diém thay dbi thu dugc kha khéc nhau cho ciing b sb liéu nhiét
d6 (cung nam, ¢ cung tram khi tuong) khi sir dung cac ham phat khac nhau. Phu thuoc vao ham phat st
dung, ddi véi bo sé liéu ngay va bo so ligu tuan, sé luong diém thay d6i mdi nam tim duoc dao dong trong
khoang 5 + 26 va 2 + 4, twong ung. Trong d6, s6 diém thay d6i tim dugc tang dan khi sir dung lan Iugt mdi
ham SIC, HQIC va AIC cho nhiét d6 khong khi tai cac tram khi twong Nha Bé va Can Tho.

Viéc so sanh két qua phan chia diém thay doi ctia timg ham v6i duong cong thay ddi nhiét do theo thoi gian
trén do thi cling két qua &p dung nguyén Iy khuyu tay trén do thi déu chirng minh ham SIC cho ra két qua
s6 luong diém thay dol hop ly nhat cho ca 2 bo s6 liéu nhiét d¢ khong khi ngay va tuan. Nghién ciu cling
cho thiy viéc chon cap thoi gian (ngay hay tuan ) dbi vai s6 lidu dau vao vao s& cd anh huong dén két
Quéa cong tac tim diém thay doi. Khi str dung s6 ligu tuan, cac diém thay doi trong ndm tim ra dugc c6 sy
tring khop rat cao (trén 80%, vai d léch cho phép 1 tuan) IGc so sanh hai tram Nha Bé va Can Tho du
khoang cach dudng thiang gitta chung 1a hon 100 km. Tuy nhién, két qua nhitng diém thay ddi thu dwoc lai
khéc biét nhiéu hon ddi vai sb lidu ngay cho 2 tram trén.

Nghién ciru ndy con c6 diém han ché khi sb ligu khi tuong sir dung chwa dai (5 nam), ciing nhu méi chi
gidi han cho 2 tram khi twong (Nha Bé va Can Tho) tuc la chiu anh huong dac thi cua khi hau khu vuc
Nam Bo. Bén canh d6, nghién ciru chua xét dén anh huong caa mot sé yéu té nhu dic diém phan bd sé liéu
va sb lugng tram quan tric dwa vao khao sat con chua nhiéu. Tuy nhién, két qua thu dugc da ching minh
tiém ning phat hién diém thay d6i ddi Vi yéu t6 khi twong dlén hinh & dong béng Nam Bo. Ddi V6i nuoc
ta 1a nudc c6 nén ndng nghi¢p phat trién va san luong cay trong phu thudc nhiéu vao hiéu blet vé su bién
doi khi hau ciia con ngudi, didu nay co ¥ nghia rat quan trong. Bé két qua danh gid mang tinh tong quat cao
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hon, cac nghién ctu sau c6 thé mé rong thém dén nhiing vi tri nam cach xa nhau trén 1anh tho Viét Nam
va xem xét nhitng yéu to khi tuong khac trong vai tro muc tiéu mod phong.

LO1 CAM ON

Téc gia xin cam on Truong Pai hoc Cong nghiép thanh phé H6 Chi Minh, cac ddng nghiép o Vién Khoa
hoc CAng ngh¢ va Quan 1y Mai trudng, da tao moi diéu kién thuan loi dé cho nghién ciru nay c6 thé hoan
thanh. Cam on Pai khi twong Thily van khu viec Nam Bo da cung cap s6 ligu hién truong cho nghién ciu.
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