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NGHIEN CUU LUA CHON MANG LUOI TRAM KHI HAU
THAM CHIEU PHUC VU GIAM SAT TAC PONG BPKH
CHO KHU VU'C NAM BO

Ping Thanh Mai!

Tém tit: Mang khi hau tham chiéu la mang bao g&m cdc tram khi twong voi muc tiéu giam sat
bién doi khi hdu (BPKH) va tac déng ciia BPKH. Muc tiéu ciia mang lwéi nay la cung cdp cde quan
trac dong nhdt vé nhiét @ va heong muea tir cdc tram chudn, két hop véi cdc quan trdc trong qud
khir @é phat hién va ghi nhén sie thay déi khi hdu. Nghién ciru nay dé xudt phirong phdp va quy trinh
wéc tinh sé lwong va lya chon cac tram khi twong cho mang khi hdu tham chiéu, ung dung cho vung
khi hdu Nam bo. Nghién cvru dweoc thuc hién bcing cach hinh thanh cac mang gia thuyét tur cac tram
trong mang tram co ban hién co. Ky thudt ld'y mau lai Monte Carlo dwoc dp dung cho cac tram
trong khu vuc de giam s6 tram lién tié}) S0 VOi mang co' so. So lwong tram tham chiéu thich hop dwoc
xdc dinh la s6 lwong tram can thiét dé tao lai, trong gioi han sai $6 dwgc xdc dinh trude, xu huwong
nhiét do va mwa hang nam da quan trdc dwoc trén lanh tho. Viéc lua chon t6 hop cac tram dua trén
viéc phdn tich dénh gid cdc tiéu chi vé sai sé gid tri trung binh, sai so xu thé bién doi, hé so twong
quan ciia yéu té danh gid va phdn bé theo khong gian cdc tram. S6 liwong va té hop cdc tram dwoc
xdc dinh riéng cho giam sat cac yéu 16 nhiét do trung binh nam, nhiét do cao nhat nam, nhiét do thd'p
nhat nam va téng lwong mua. Mang khi hau tham chiéu cho khu vuc Nam B gém 11 tram khi twong
dwoc lua chon théa méan muc tiéu xu thé bién doéi nhiét dé la 0. 05°C/thdp ky va muc tiéu xu thé bién
doi ciia tong lwong muea la 1,0%/thap ky.

Tw khéa: Mang khi hdu tham chiéu, giam sat BDKH, ving khi hgu Nam Bo.

Ban Bién tap nhan bai: 15/03/2019  Ngay phan bién xong: 08/05/2019 Ngay dang bai: 25/05/2019

1. Mé dau mdt phuong phap xac dinh mang tram khi tuong

Hau hét cac tram khi tugng trong mang lu6i
tram KTTV co ban tai Viét Nam duoc thiét lap
v6oi muc tiéu quan tric su thay ddi diéu kién khi
tuong va du bao thoi tiét. Dit lidu tir cac tram nay
cling dugc su dung rong rai trong vi¢c phat hién
su thay ddi khi hau va danh gia tic dong ctia bién
d6i khi hau dic biét 1a danh gia sy bién d6i theo
thoi gian so voi trung binh cua thong s6 khi hau
trén mot khu vuce cu thé. Mang luéi cac tram khi
tuong tham chiéu dugc xay dung trén nén mang
ludi tram khi tugng co sd bao gém cac tram co
chét lugng cao va c¢o tinh dai dién theo khong
gian duoc lya chon tor mang ludi cac tram co
ban. Muc tiéu ctuia nghién ctru nay la xay dung
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tham chiéu t6i uu sir dung trong giam sat su bién
d6i cac yéu td khi hau va tac dong BPKH dén
cuc tri cac yéu td khi tuong va cac hién tuong
khi tuong nguy hiém & Viét Nam. Viéc xac dinh
mang tram tham chiéu t6i vu can giai quyét 2
van dé chinh 1a xac dinh duogc sd lugng tram tbi
vu cho giam sat dam bao yéu cau va lya chon t6
hop cac tram phu hop dua vao mang ludi tram.
Gia st réng mang tram co ban hién tai du day dé
c6 thé xac dinh dugce cac dic trung thuc cua khi
hau khu vuc bﬁng cach tinh trung binh theo
khong gian. Qua trinh giam d¢ phéan giai mang
mot cach c6 hé thong tir mang co sé cho phép
dinh lugng quan hé gitra mat do tram va hi¢u
suat mang ludi tram.

Céch tiép can trong t&i wu hoa mang ludi tram
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giam sat 1a giam d¢ phan giai mang mot cach co
hé théng tr mang tram co ban. Diéu nay duoc
thuc hién bang cach loai bo ¢6 chon loc mét s6
tram khoi cau hinh mang. Mdi 1an nhu vy sé tao
cac mang c6 d6 phan giai khong gian thap hon.
Mat do tram ly tudng dung trong giam sat
BDKH va tac dong BDKH 1a s6 luong tram co
thé dung dé mé phong lai sat nhit cac xu thé bién
ddi cua cac cuc tri cac yéu td khi tuong va hién
twong khi trong nguy hiém so véi sit dung mang
co ban vdi cac muc tiéu giam sat duoc xac dinh
trude, vi du nhu xu thé thay ddi nhiét do ciia mot
khu vire ¢6 sai s6 tuyét ddi trung binh duéi 0,1°C
moi thap ky.

Phuong phap phan tich suy thoai mang dugc
sir dung dé danh gia cic mang tram quan tric khi
tugng hoac thuy van hién co6 va dé xac dinh mat
d6 mang can thiét dé dap tmg muc tiéu giam sat
cu thé. Phuong phap nay mé phong su giam cip
cO hé théng cua mat d6 mang tram va xac dinh
mirc d6 hiéu qua cia tirng mang giam cap so véi
mang diy du. Phuong phap ldy miu Monte
Carlo, lwa chon ngau nhién cac tram tir toan bo
mang cua cac tram hién c6, dugc st dung dé tao
cac mang giam cip. Cac mang giam cap duogc
tao la cac tap hop con cia mang dﬁy du, véi mat
d6 dir liéu khong gian it hon so v6i mang day du.
Phuong phap nay da duoc nghién ctru, st dung
trong thiét 14p mang tham chiéu gidam sat BDKH
ciia My. Bdi véi mang tham chiéu khi hau My
(CRN), co quan Khi quyén va Pai duwong Qudc
gia (NOAA) di st dung phuong phap nay dé xac
dinh mat d6 khong gian va tong s tram quan
trac can thiét dé cai thién kha nang quan sat bién
d6i khi hau theo thoi gian trén toan lanh thd My.
Nghién ctru [7] dugce thuc hién cho mang tham
chiéu di chia 48 bang thanh 115 6 lugi va trong
mdi 6 ludi tao ra cac mang gia thuyét tir cac mau
con dai di¢n cua cac tram tr mang co s¢ mat do
cao hon hién cé. Cach tiép can lay mau tuong ty
d3 duoc st dung dé kiém tra anh huong cia c&
mAu dén phép ndi suy khong gian cua tong lugng
mua hang nam [1] va nhi¢t do trung binh hang
thang [4].

Maic du phuong phap phan tich suy thoai
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mang co thé dugc st dung dé xac dinh s luong
tram va danh gia muc do dﬁy du cua mat do tram
hién tai ¢ cac khu vuc, tuy nhién phuong phap
nay khong truc tiép xac dinh dugc cac vi tri cac
tram t6i uu dé loai bo hodc thém vao mang.
Nghién ctru nay d& xuit phuong phap lya chon t6
hop cac tram tdi uu trong mang ludi dya trén
viée danh gia cac tiéu chi vé sai s6 xu thé bién
d6i ciia yéu td, sai s6 trung binh yéu t6 theo thoi
gian va hé sb tuong quan giira hai chudi yéu t&
duoc xac dinh tir mang tdi uu va mang co ban.

Céch tiép can bang phuwong phap phan tich
suy thoai mang dugc minh chimg bang cach st
dung dir liéu nhiét do va luong mua tir mang ludi
tram co ban cua vung khi hau Nam bd dé uée
tinh sb lugng tram can thiét cua mang tram khi
tuong tham chiéu cho vung khi hdu Nam B¢
nham dap tmg cac muc tiéu giam sat bién doi khi
hau va tac dong ctia bién d6i khi hau trong tuong
lai.

2. Phwong phap nghién ciru va thu thap so
liéu

2.1 Gidi thiéu khu vuc nghién ciru

Theo cac nghién ctru phan vung khi hau [6],
vung khi hau Nam B0 trai rong tr chan céac cao
nguyén Nam Trung B¢ t61 milii Ca Mau. Béc
diém chung cua ving khi hidu Nam B 13 ning
nhiéu, nhiét do quanh nam cao, khong co su
phan mua trong ché d nhiét, nhung phan mua
rat 10 rét trong ché d6 mua 4m, mua mua vé co
ban trung véi mua gidé mua mua he. Nhi¢t do
khong khi trung binh nam khoang 26,5-27,5°C,
bién d6 nhiét nim 3-4°C; tong lwong mua trung
binh nim khoang tir 1600mm dén 2500mm.
Hién nay, mang tram co ban do dac khi tuong
trén khu vuc ¢6 24 tram, phén 16n bt dau hoat
dong sau nam 1979. Mang lu6i tram khi tuong
co ban cua vung khi hdu Nam b¢ dugc chon bao
gém 16 tram khi twong do nhiét d9, lwong mua
va cac yéu té khi hau khac trong 39 nim qua
(Hinh 1). Cac tram nay déu co6 thoi gian quan
trac lién tuc dai va dang tiép tuc hoat dong; chudi
s6 liéu dugce danh gia 1a ddng nhat va c6 chat
luong cao, nam & xa khu vuc trung tam do thi
16m, khong hodc it chiu tac dong truc tiép tr cac
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hoat dong kinh té, x4 hoi mang tinh dia phuong
va c6 didu kién hoat dong voi hanh lang ki thuat
tiéu chuan 6n dinh 1au dai trong twong lai. Trong
subt thoi gian hoat dong, st dung céc chung loai
may va thiét bi do cac yéu t6 khi trong co ban co
cung tiéu chuén vé do chinh xac.

2.2 Thu thap, xw ly dii liéu

Dit liéu cho nghién ctru Ia chudi s6 liéu nhiét
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dd trung binh nam, cao nhét trung binh nam,
nhiét d6 thap nhét trung binh nim va tng lugng
mua nam duoc thu thap tir 16 tram khi tugng tur
1979 dén nay. Céac tram dugc lga chon la céc
tram c6 chudi s6 liéu tuong ddi ddng nhit va du
dai (39 nam ) li¢u). Noi chung, mang ludi tram
khi tugng co ban dugc lya chon phan bd tuong
dbi déu trén vung khi hau Nam Bg.
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Hinh 1. Ban do mang luoi tram khi twong co ban thugc vung khi hdgu Nam Bo

D¢ loai trir sw bién doi theo vi do va dia hinh,
mdi gia tri yéu t6 hang nam tai mdi tram duoc
biéu thi bang do6 1éch so v&i gi tri trung binh
hang ndm dai han ctia tram do6. bdi véi nhiét do,
viéc chuan hoa s& thuc hién b?mg cach léy nhiét
dd thuc té cta tram trong nam do6 tru di nhiét o
trung binh nhiéu nam cua tram: Tai = Ti - T,
Trong d6 TAi la sy bat thudong cta tram (tinh
theo °C) cho nim i, Ti 1a nhiét d6 thuc té cua
tram trong nam i, T 1a nhiét do trung binh nam
trong giai doan co s (1980-2010) cua tram. Su
bét thuong vé lugng mua cia mot tram dugc tinh
bang cach chia tong lugng mua thuc té trong
nam do cho gia tri trung binh trong giai doan co
s0 (1980-2010): Pai = Pi/P. Trong do Pai 1a su
chuan hoa cua tram (tinh bang phan trim) cho
nam i, P; 1 tong lugng mua clia tram trong nim
iva P la lugng mua trung binh trong giai doan co

s0 (1980-2010) cua tram.

2.3 Phwong phap nghién ciru

Nghién curu nay st dung phuong phap phan
tich suy thoai mang Monte Carlo dé xéac dinh mat
do tram tdi vu cho mang ludi tram khi tuong
giam sat BDKH va tac dong BDKH ddi véi yéu
td, hién tugng khi tuong cuc doan trong mot khu
vuc. Phuong phap nay thuc hién giam dé phan
giai mang mot cach c6 hé thong bang cach loai
bo ¢6 chon loc cac tram khéi mang mat do déy
du ban dau. Mat do 1y twdng cho mang tram khi
tuong tham chiéu giam sat BPKH khi hau sé 1a
mat d cua cac tram ma dir liéu khi dugc phan
tich s& tai tao duoc cac xu hudng cua cic yéu td
duoc xac dinh tir dir li¢u tr mang mat do dﬁy du
trong mot pham vi sai s6 nhat dinh.

Trong khu vyc nghién ctu, cac mang tram
giam cip c6 d6 phan giai khong gian thap hon
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duoc xac dinh béng cach chon ngﬁu nhién cac
tap hop con cua tr mang tram co sé c6 mat do
cao hon. S6 luong tram trong mdi tap hop con
dugc tang thém mot (1) dé tat ca cac kich thude
tap hop con tir mot dén N-1 duoc kiém tra (N la
tong s6 tram trong mot khu vuc). Chudi thoi gian
trung binh ciia cac yéu té giam sat (vi du nhiét do
trung binh hang nam, céac cuc tri nhiét do, téng
lugng mua hang nam, lugng mua 1 ngay lon
nhét...) t6 hop tir chudi s6 liéu chudi thoi gian
cua tung tram dugc tao cho mdi mang tram ha
cép.

Quy trinh 1dy mau lai Monte Carlo duoc ap
dung dé tao ra 10.000 kich ban khac nhau cho
mdi kich thudc mang tram ha cdp. Quy trinh nay
giai quyét anh huong ciia nhiéu cau hinh mang,
lam giam hiéu (mg ctia cac mang tram ha cap
phan b khong déu. Xu thé t6 hop cua yéu td
giam sat dugc xac dinh tir d6 tinh toan dugc sai
s6 xu thé ctia yéu té giam sat cho mdi mang giam
cap. Khi cac muc tiéu giam sat hay ngudng giam
sat mong mudn dugc xac dinh s& xac dinh duoc
méat do tram tdi thiéu tuong ung. Cac budc dé
phéan tich suy thodi mang -Monte Carlo nhu sau:

Budc 1: Thiét 1ap muc tiéu giam sat va tiéu
chi danh gia:

Budc 2: Chon mang giam sat s€ dugc danh
gia va cac yéu td duoc sir dung trong phan tich.

Budc 3: Chuén hoa dit liéu giam sat trong qué
khir cho cac yéu té di chon.

Budc 4: D6i v6i mbi yéu t qua trinh 1dy mau
va phéan tich Monte Carlo dugc thyc hién nhu
sau:

Budc 4a: Lay mau ngiu nhién, khong co su
lap lai tr mang ludi tram déy du dé chon céc
tram mong mudn cho mang giam cip. Mot tram
chi ¢6 thé dugc chon mét 1an trong cung mot
mau.

Budc 4b Tinh toan gia tri yéu t theo thoi
gian ctia mot mau mang giam cip tir cac gia tri
yéu t6 giam sat.

1 Ns

f-L

T, (1)
Ns“/

Trong dé 7, 1a chudi s6 liéu t6 hop duoc xac
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dinh tir Ns tram duoc lua chon ngéu nhién va Tj
1a chudi s6 liéu tram thir j (1< Ns< N-1)

Budc 4c: Tinh toan cac xu huéng tuyén tinh
ctia chudi s6 lidu t hop cho mdi lan thyc hién
Ns; Tinh toan hé sb twong quan gitta chudi sd
liéu to hop va chudi s lidu giam sat cua mang co
s0.

Budc 4d: Lap lai cac bude 4a dén 4¢ 10.000
lan dé tao cac kich ban mang giam cip va tinh
toan sai sd tuyét ddi trung binh (MAE) cho céc
xu hudng:

1 10000

MAE = ——
10000 4=

AT AT,

At At

2

Trong d6 AT/Ar 1a xu thé cta chudi yéu t6
giam sat cia mang co so; AT, /At 1a xu thé cua
chudi s6 lidu t6 hop cua lan 1dy mau tha k cua
mang ludi tram giam cap c6 kich thudc Ns.

Budc 4e: Lap lai cac budc 4a dén 4d cho tat
ca cac kich ban kich thudc mang giam cép c6 thé
cO(Ns=1,2,3,...N-1).

Budc 4f: Xac dinh mdi quan hé gitra sai s6
tuyét dbi trung binh va kich thudc mang giam
cép bé“mg phuong trinh hoi quy va dd thi gia tri
MAE so v6i s6 lugng tram. Biéu dd cho thay sb
lwong tram can thay doi nhu thé nao véi cac mirc
sai s6 duoc xac dinh trude.

Budc 4g: Tir mdi quan hé cua bude 4f, xac
dinh s6 luong tram can thiét cho céac gia tri MAE
da chon cho yéu t. Tiéu chi lua chon s6 lugong
tram 1a chénh léch gitra cac xu hudng yéu to
duogc tinh todn tir cac mang giam kich thude va
mang co sé khong 16n hon gidi han sai s6 dinh
trude.

Budc 5: Lya chon cac tram trong mang ludi
tram tham chiéu: Tur két qua xac dinh duogc sb
lugng tram toi wu trong mang ludi tram tham
chiéu lya chon t6 hop cac tram phu hop thoa
man dong thoi cac tiéu chi : (1) Sai sb cua gid tri
trung binh yéu t6 ¢6 gia tri nho nhét co thé; (2)
Xu hudng bién ddi cua yéu té dong pha va co sai
s6 nho nhét c6 thé; (3) Hé sb tuong quan giira
hai chudi yéu t6 ctia hai mang ludi tram 16n nhét
c6 the.

Tir két qua ra soat cac tiéu chi cia tat ca cac
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t6 hop xay dung chi tiéu téng hop dé lwa chon
duoc to hop céac tram phu hop nhét theo chién
luge ha din mirc d6 cua cac chi tiéu dé lua chon
duge mot vai to hop tdi wu nhat. Phan tich, danh
gi4 cac to hop nay co xem xét dén tinh phu hop
va dai biéu vé phan bb khong gian cua cic tram
trong t6 hop trén ving khi hau dé lwva chon t6
hop tram t6i wu nhit cho trong mang ludi tram
tram tham chiéu.

Budc 6: Lap lai cac budc 4 va 5 cho timg yéu
to.

Budc 7: Tong hop cac két qua Iya chon mang
tram t6i uu cuia tat ca cac yéu t6 thanh mang luéi
tram khi tuong tham chiéu phuc vu viéc gidm sat
BDKH va tac dong BbKH dén yéu td cuc tri va
hién tuong khi twong nguy hiém.

Budc 8: Panh gi4 lai mang t6i vu dugc chon.

3. Két qua va phan tich

Céc nghién ctru sau vé BPKH va tac dong
BPKH dén cac yéu td cuc tri va hién tuong khi
tuong nguy hiém thong qua cac chi sé cho thy
céc yéu tb chinh truc tiép va gian lién quan dén
danh gia tac dong BDKH dén cac yéu t6 cuc tri
va hién tugng khi twong nguy hiém 1a: tong
luong mua, nhiét do trung binh, cao nhat, thép
nhét ndm. Muc tiéu cta viéc xay dung mang ludi
tram khi twong tham chiéu 1a giam sat BPKH va
tac dong cua BDKH dén cac yéu td cuc trj va
hién tugng khi twong nguy hiém tai khu vuc
Nam B0 thong qua giam sat xu thé bién doi ctia
cac yéu t6 khi tuong 1a nhiét 6 trung binh nam,
nhiét do cao nhat nam, nhiét do thép nhit nim
va téng luong mua nam. Tiéu chi lya chon mang
tram tham chiéu t6i wu 14 sai s6 clia xu huéng
bién ddi nhiét d6 trung binh, cao nhat, thip nhat
dugc tinh toan tir mang giam cap va tir mang day
du nho hon 0,05 °C/ thap ky va sai sb cta xu
huéng bién doi luong mua hang nim nho hon
1%/thap ky.

Phan tich s6 liéu nhiét d6 trung binh, nhiét 4o
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cao nhét, nhiét do thép nhét ctia cac tram co ban
trén vung khi hau Nam B¢ (hinh 2) cho théy
nhi¢t do trung binh tai cac tram trong khu vuc da
tang 1én trong vong 39 nim qua voi toc do trung
binh 1 0,21°C/thap ky. Nhiét d6 cao nhat ting
véi tde do trung binh 1a 0,12°C/théap ky. Nhiét do
thip nhat ting voi tdc do trung binh 13 0,16
°C/thap ky. Nguoc lai, téng lugng mua nam
giam hau hét & cac tram trén khu vue véi toc do
trung binh toan khu vuc 1a 6,43%/thap ky. Cac
s6 liéu nhiét do trung binh nam, nhiét d§ ngay
16n nhat ndm, nhiét d6 ngay nho nhét nam, tong
lugng mua dugc chuén hoa lam dau vao dé lua
chon mang tram tdi uu.

Thuec hién 1dy mau va phan tich Monte Carlo
ddi voi mang 16 tram khi tugng trén khu vuyc.
P6i voi mdi mat do (kich thudc) mang tram
giam cap Ns (Ns bién doi tir 1 dén 15), cac tap
hop tram duoc chon ngau nhién tir toan bd mang
ludi tram dé tao ra cac kich ban mang tram giam
cap [2, 3]. S 1an lya chon ngau nhién 1a 10.000
lan nham dam bao tat ca tap hop c6 thé co cia
cac tram déu duoc lua chon. Viée 1§y mau duoc
thyc hién khong ldp lai, mot tram chi ¢6 thé duoc
chon mét lan trong mot mau. Déi voi mdi miu
lwa chon ngau nhién, tinh toan chudi yéu tb theo
khong gian theo cong thirc 1 va xac dinh xu thé
bién ddi cia yéu t6 cho timg mau. Déi voi mdi
kich thuéc mang tinh toan sai 5O tuyét dbi trung
binh cta xu thé bién dobi theo cong thic (2). Tir
cac két qua tinh toan sai s6 trung binh cua timg
mang tram giam cip, xay dung phuong trinh hoi
quy giita sai s tuyét dbi trung binh va mat do
mang tram giam cép cho cac yéu t6. Phuong
trinh hoi quy sir dung da thirc bac bon cung cap
su phu hop tdt hon cac da thirc bac thép, dac biét
la cho mat d mang tram nho. Két qua xac dinh
quan hé gitra sai s6 tuyét ddi trung binh va mat
d6 mang tram giam cap cho cac yéu té duoc
trinh bay trong hinh 3.
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Hinh 2. Xu thé bién doi cia cdc yéu té trén vimg khi hdu Nam bé trong giai doan tir 1980 - 2018:
(a) Nhiét dg trung binh nam; (b) Nhiét @6 cao nhat nam, (c) Nhiét d thap nhdt nam;
(d) Téng lwong muwa nam
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Hinh 3. Quan hé giita sai 50 tuyét doi trung binh va mdt do mang tram giam cd}a: (a) doi véi nhiét
a6 trung binh; (b) doi véi nhiét @6 cao nhat; (c) doi véi nhiét do thap nhat; (d) @i véi lirong muwa
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Céc két qua tinh toan cho thay ddi véi tat ca
céc yéu td, sai sd tuyét d6i trung binh (MAE)
giam khi mat d6 mang tram giam cap tiép can
mat do mang co sé (Hinh 3). MAE gidm nhanh
khi Ns tang trén mot sb luong nho cac tram va
giam cham hon khi Ns tiép can N. Két qua cho
thdy c6 thé co nhiing cai thién 16n vé hiéu suat
mang trong truong hop ting tir mot dén ba tram
trén khu vue. Can xem xét loi ich tiém ning nay
trong viéc tdi wu hoa gitra cac ngudn luc va muc
tiéu khoa hoc. Cac két qua trén hinh 3 cho thay
mat do mang tang 1én, Kkét qua cua cac muc tiéu
giam sat chinh xac hon, da lam gidm sy chénh
léch tuyét ddi gitra xu hudng ctia mang giam cp
va xu hudéng cia mang co ban.

Phan tich sai s6 tuyét dbi trung binh t6i thiéu,
tdi da va d6 léch chuan cua xu hudng yéu tb

nhi¢t ¢ trung binh duoc léy tir 10.000 1an thuc
hién Monte Carlo cho mdi kich thuéc mang
(Hinh 4) cho théy néu lua chon 6 tram cho vung
nghién ciru nhiét d6 trung binh c6 xu thé bién doi
trong pham vi 0.034°C/thap ky dén 0,36°C/thap
ky voi d6 1éch chuén 13 0,059°C/thap ky trong
khi lIra chon mat @6 10 tram cho théy nhiét do
trung binh ¢6 xu thé trong pham vi 0,182°C véi
d6 léch chuan 0,0035°C/thap ky. Piéu nay cho
thiy sai s6 xu thé udc tinh ctia khu vyc da giam
va trd nén gan vai xu thé quan sat caa khu vuc
hon khi s6 lugng tram trong khu vuc ting 1én.
Do 1éch chuén va chénh 1éch tdi da cta ude tinh
xu thé cho thiy viéc ap dung cac muc tiéu giam
sat nghiém ngdt hon da cai thién hi¢u suat mang
giam cap.
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Hinh 4. Sai s6 tuyét doi trung binh t6i thiéu, t6i da va do léch chudn cia xu hiedng yéu t6 nhiét dé
trung binh.

bat muyc tiéu giam sat sau d6 giai phuong
trinh da thic dé xac dinh mat do tram tdi uu
trong khu vuc. Dé xac dinh tinh nhay cam voi
cdu hinh mang va mat d0 mang, cac muc tiéu
giam sat xu hudng nhiét d6 va lugng mua hang

nam duoc xem xét nhu trong bang 1. Két qua
cho théy ddi véi vung khi hau Nam B9, cac muyc
ti€u cang chat ché, téng sb tram trén khu vuc
cang tang lén.

Bang 1. So luong tram wrng voi cac muc tiéu giam sat xu huwong nhiét do va lwong mwa hang nam.

Muc tiéu chon

S6 lugng tram giam sat

Nhi¢tdo Nhiétddo Nhi¢tdd Tong luong
trung binh  cao nhat  thap nhat mua
0,05°C/ thp ky
1%] thap ky 5 10 11 10
0,1°C/ thap ky
2%/ thap ky 3 : 6 5
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Cac mang ludi tram khi tugng dap ing muc
tiéu 0,05°C/thap ky bao gdm 6 tram giam sat
nhiét do trung binh, 10 tram giam sat nhi¢t do
cao nhat va 11 tram giam sat nhiét do thép nhéat.
Mang luéi tram khi tugng tham chiéu dap ung
muc tiéu 1%/thap ky bao gdm 10 tram gidm sat
luong mua.

Lua chon t6 hop cac tram phit hop trong ving
khi hau phu thudc vao kién thirc vé BDKH va
tac dong khi hau va su thay doi khi hau theo
khong gian trong ving. Xéc dinh dugc s6 lugng
tram t0i wu dbi voi cac yéu td nhiét do trung
binh, cao nhét, thép nhét va luong mua sé xac
dinh duoc sb to hop cua céac tram cé thé ¢ cua
mang tram t6i wu dbi voi ting yéu t6. Cu thé s&
¢6 3003 t6 hop ddi voi nhiét d trung binh, nhiét
dd cao nhit va luong mua; 1365 td hop dbi voi
nhiét do thap nhat. D6i véi mdi yéu tb, tinh toan
cac ti€u chi Iya chon gém murc d6 chénh léch cua
gia tri trung binh trong 39 nim, mirc do sai sd
ctia xu thé so voi mang co ban va hé s twong
quan v&i chudi s6 liéu ctia mang tram co ban cho
timg t hop.

Lua chon cac to hop tram théa man déng thoi
céc tiéu chi chat ché nhat gdm sai s6 cua gi tri
trung binh yéu t tir két qua tinh toan gitra mang
tham chiéu va mang co s ¢6 gia tri nho nhat co
thé; Xu hudng bién doi cta yéu t6 giira hai mang
ludi tram dong pha va c6 sai s6 nho nhat co thé
va Hé sd tuong quan giita hai chudi yéu t6 cia

hai mang ludi tram 16n nhit c6 thé. C6 thé thdy
rang d6i véi ca 4 yéu t6, khong ¢ to hop nio co
thé ddng thoi dat ca 3 tiéu chi 1a sai s gia tri
trung binh giita két qua tinh toan ctia mang tham
chiéu va mang co s& 1a nho nhét, xu hudng bién
d6i ciia yéu t6 dong pha va co sai s6 nho nhat va
hé s6 twong quan ciia mang tham chiéu va mang
co s 14 16n nhat. Tir két qua ra soat cac tiéu chi
clia tit ca cac t6 hop xdy dung dugc tiéu chi tong
hop ti€ém can vai tiéu chi tdi wu nhat theo chién
luoc ha dan mirc d6 cua cac tiéu chi. Cac tiéu chi
tong hop nay duoc sira dung dé liwa chon dugc to
hop cac tram ti wu trong mang ludi tram tram
tham chiéu. Két qua da lya chon duoc tur 1 dén 3
t6 hop toi wu va c6 cac diéu kién chit ch& nhat
cho cac yéu t6. Qua phan tich, danh gia chi tiéu
tong hop dugc chon 1a {ATB< 0,003; AXT<
0,001; r2> 0,92} twong ung lya chon dugc to
hop tram tdi vu gém 5 tram la Ca Mau, Chau
DPdc, Can Tho, Moc Hoa, Soc Trang, Rach Gia
v6i gia tri cac chi s6 1a {A TB =0,0016; AXT
=0,000666; 12 = 0,921}. Phan tich trén ban dd
thy rang t6 hop tram t6i wu duoc chon dé giam
sat yéu t6 nhiét do trung binh c6 phan b twong
d6i ddng déu theo khong gian, dap tmg duoc cac
yéu cau vé tinh dai biéu cho cac tiéu vung khi
hau (hinh 5). Tuong tu, phan tich va lya chon
duoc t6 hop mang tram ti wu cho cac yéu td
khéc nhu trong bang 2.

Badng 2. Két qua lira chon t6 hop tram t6i wu cho cdc yéu té

Yéu to Tiéu chi chon To hop tram thda man diéu kién
Danh sach tram tram Thong sO
Nhi¢t dg trung A< 0,003 Chau Péc, C‘E‘l Mau, M¢c Hoa, Viing Tau, ATB =0,0016
binh Ax1< 0,001 Tay Ninh, Can Tho AXT =0,000666
> 0,92 ? =0,921
Nhjét dd cao A< 0,001 Cang Long,Soc Trang, Tay Ninh, Viing Ars =0,000577
nhat Ax1<0,0002  Tau,Con Pao, Moc Hoéa,Ca Mau, Can Axt=0,000175
> 0,99 Tho, M§ Tho,Phti Quéc r’ =0,990951
Nhiét d6 thdp  Arp< 0,002 Bac Liéu,Ca Mau, Chau Déc, Con Pao, At =0,001836
nhat Axr<0,0001  Moc Hoa, M§ Tho, Phit Quéc, Phude Axr =0,0000745
> 0,98 Long, Viing Tau, Tay Ninh, S6c¢ Trang 2 =0,9882
Téng lugng A< 0,0001 Phudc Long, Viing Tau, Coén Dao, Mdc At =0,0000119
mua Axr<0,0001  Hoa, Cang Long,Chau Déc, Soc Tring, Axr =0,0000719
> 0,95 Can Tho, Rach Gi4, Bac Liéu 2 =0,9667
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Tur cac ket qua lya lya chon mang tram toi uu
giam sat doi voi tung yéu to lugng mua va nhiét
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Hinh 5. Vi tri 6 hop tram 16i wu cho nhiét do trung binh

d6 trong cac bang 2, tong hop va phan tich lya
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chon dugc mang tram khi tugng tham chiéu nhu
bang 3 va hinh 6.
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Hinh 6. Vi tri cdac tram khi twong trong mang tram khi hau tham chieu
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Bang 3. Vi tri tram khi twong thuoc vung khi hdu Nam bo trong mang tram khi twong tham chiéu

TT Tén tram Tinh Kinh d6 Vido TT  Tén tram Tinh Kinh d6 Vido
| PhuécLong BinhPhuéc 106°59°  11°50° 6 My Tho GTifI?g 10624 10°21°
2 TayNinh TayNinh  106°07  11°20° 7 ChauDéc An Giang 105°08'  10°42'
3 VingTau AR o005 022 8 Séc Tring Soc Tring 105°58°  9°36’

Viing tau
4  Conbao  DARIEacs0 gy 9  PhuQuéc M jp30s80 10013’
Viing tau Giang
5  MocHoéa LongAn  105°56°  10°477 10 BacLiéu BacLiéu 10543’  9°17°
11 CiMau CaMau 105°09°  9°11°

Muc tiéu chinh cua mang tham chiéu cho
ving khi hau Nam B6 13 giam sat sy thay doi khi
héu trong twong lai. Cac chi tiéu thong ké duoc
sir dung dé m6 ta kha nang tai mo phong cac yéu
t ctia mang tham chiéu so v6i mang co ban gom
hé sb twong quan (1?), su sai khac cua xu thé va
chénh 1éch gié tri trung binh. Két qua tinh toan
cac chi tidu cho 4 yéu té nay dugc thé hién ¢
bang 4. Két qua phén tich nay chi ra ring mang
tram tham chiéu duoc lya chon ¢6 thé mo phong
tdt xu thé bién ddi khi hau nhu mang co ban voi
do trung thuc cao. Hé sb tuong quan dugc tao

boi mang tham chiéu cao trén 97,4% ddi véi
nhiét d6 va dat 98,5% dbi v6i lugng mua, chénh
1&ch gia tri trung binh cua yéu td nhiét do cua
mang tram tham chiéu nhé hon 0,071°C ddi véi
nhiét d6 va 0,043% dbi voi lugng mua. Mang
tham chiéu cling c6 hiéu qua trong viéc dinh
luong sy thay ddi khi hau. Xu hudng cta nhiét
do trung binh, cao nhét, thap nhit chénh léch tir
0,00075 dén 0,05°C/thap ky so v6i mang co ban.
Xu huéng luong mua chénh léch trong vong
0,0042%/thap ky so vdi mang co ban (Bang 4).

Bdng 4. Két qua danh gid mang khi hdu tham chiéu cho viing khi hdu Nam B¢

Nhiét d6 trung

) Nhiét d6 cao nhat  Nhiét do thép nhat X Téng lwong muwa
Chi s6 binh
Tinax saisd6  Tmin sai s6 T sai sO X sai s6
Trung binh 31,58 0,0709 24,4 0,00184 27,24  0,0337 1976 0,043
Hé sb g6c¢ 0,00735 0,00541 0,0159 0,0000745 0,0216 0,00353 -12,39 0,000415
Hé sb twong quan 0,974 0,988 0,976 0,985

4. Két luan

Phan tich suy thoai mang Monte Carlo la mot
phuong phap duoc sir dung trong d6i rong rai dé
xac dinh mang ludi tram khi tuong tham chiéu
phuc vu giam sat BDKH. Sy giam cap cua mat
do mang co thé duoc su dung dé xac dinh mbi
quan h¢ gitra mat do tram va hi¢u suat mang.
Phuong phap stir dung dit li¢u mang co ban trong
qua khtr dé c6 thé tinh toan sy khac biét thong ké
clia cac mang giam cap. Biéu dd uéc tinh sai sd
tuyét d6i trung binh cho céc kich ban mang giam
cap khac nhau dugc xay dung. Trén co s& d6 sd
luong tram va to hop céc tram tdi wu duge xac
dinh thong qua phan tich cac ti€u chi giam sat.

TAP CHi KHI TUQNG THUY VAN

Phuong phap suy thoai mang Monte Carlo va
quy trinh xac dinh mang tram ti wu duoc ung
dung dé x4c dinh mang tram khi twong tham
chiéu phuc vu giam sat BDKH cho ving khi hau
Nam bo. Két qua cho thdy mang tham chiéu bao
g6m 11 tram nhu trong hinh 6 cho phép giam sat
duoc cac xu thé bién ddi cua céc yéu td nhiét do
cuc tri va lugng mua voi gioi han sai s cho phép
13 0,05°C/thap ky d6i véi cac yéu tb nhiét do va
1%/thap ky dbi voi luong mua trung binh nam.
Hiéu suat ctia cic mang giam cap dugc danh gia
va dam bao dap Ung yéu ciu giam sat bién ddi
khi hau va tac dong BDKH can thiét d6i vai
vung khi hau Nam bo.
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Loi cam on: Bai bdo dwoc hoan thanh nho sw hé tro cua dé tai BDKH.24/16-20 trong viéc
nghién civu va cong bé nhitng két qua nay.
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SELECTION A REFERENCE CLIMATE NETWORK
FOR MONITORING IMPACTS OF CLIMATE CHANGE
IN NAM BO CLIMATE REGION
Dang Thanh Mai!

'Viet Nam Meteorological and Hydrological Administration

Abstract: Climate Reference Network which includes meteorological stations is established to
monitoring climatic change and impacts of climate change. Goal of this network is to provide ho-
mogeneous observations of temperature and precipitation from benchmark stations that can be cou-
pled with historical observations for detection and attribution of climatic change. This study proposes
a method and procedure to sellect the number and distribution of observing sites for the Climate
Reference Network in Nam Bo climate region. The research was conducted by forming hypothetical
networks from existing higher-density baseline network. Monte Carlo resampling techniques were
applied to stations in the region to successively lower the resolution compared to that in the base-
line network. The appropriate number of reference stations is defined as the number of stations
needed to recreate, within the predetermined error limits, annual temperature and rainfall trends in
the region. The selection of a set of stations is based on the analysis and evaluation of the criteria
on average value errvor, trend errvor, correlation coefficient computed from reducedsize networks and
the full-size networks and space distribution of stations. The optimal set of stations is determined
separately for monitoring annual average temperature, highest temperature, lowest temperature
and total rainfall. The reference climate network for the Southern region consists of 11 selected me-
teorological stations that meet the target of temperature change trend of 0,05°C/decade and the tar-
get of changing trend of total rainfall is 1,0%/decade.

Keywords: Climate reference network, climate change monitoring, Southern climate region.
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