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Vign Khoa hoc Khi tugng Thily van va Bign d6i khi hdu

GS.TS NGUYEN TRONG HIEU

Trung tam Khoa hoc Cong ngné Khi' tugng Thily van va Moi trudng

V6i bd so liéu quan tric lugng mua dugc cap nhat dén nam 2010 tai khoang 150 tram
trén quy md cd nudc, két hgp véi phuong phap chuyén gia trong xay dung ban do,
nhom tac gia da xay dung thanh cong bd ban dd phan bd lwgng mua thang, mia va
ndm cho Viét Nam. Trong khudn khd bai bdo, cac ban dé cho thang chinh ctia cac mia,
2 mua chinh (mua khdo va mia mua) va nam sé dugc trinh bay. Nhin chung, cac ban
do da phan anh ré rang phan bd cta lugng mua trén quy md ca nudc, dic biét 1a cac
tam mua Ién va cac ving mua it. Cac khu vuc co tdng lugng mua ndm I6n dang chi y
la Lai Chau, Lao Cai - Yén Bai, Ha Giang, khu vuc ti Ha Tinh dén Quang Nam, nam
Tay Nguyén va mdt phan cuc nam ciia Nam Bd. DPay 1a mot phan két qua cha Dé tai
“Nghién ciu xay dung Atlas khi hau va bién ddi khi hau Viét Nam”, ma s6 BDKH-17,
thude Chuang trinh KH&CN phuc vu Chiiang trinh muc tiéu qudc gia ing phé vdi bién
ddi khi hdu (KHCN-BDPKH/11-15).

Tir khéa: ban do, lugng mua.

MADPING THE RAINFALL Md dau
DISTRIBUTION FOR VIETNAM Mua la mét trong nhiing bi€n khi hau quan
trong nhat, cé lién quan tryc ti€p dén phat

Summary trién kinh t€ - xa hoi va thién tai é nudc ta.
Céac danh gia phan bé lugng mua theo khong
Based on the rainfall observation data updated to 2010 gian va thdi gian gitp cho cac nha hoach dinh
at about 150 stations over Vietnam, rainfall distribution chinh sach va ngudi st dung nhan biét rd vé
maps for months, seasons and years have been built by ving it mua, ving mua nhiéu ciing nhu thang
the Expert Methods of Mapping (EMM). In this paper, the nao c6 mua nhiéu, thang nao it mua. Do vay,
4 monthly rainfall maps (4 major months of 4 seasons), viéc xay dung cac ban do phan bd mua trung
2 seasonal rainfall maps (dry and rainy seasons) and an binh nhiéu ndm c6 y nghia rat quan trong va
annual rainfall map will be presented. In general, these can thiét.

maps clearly reflect the distribution of rainfall, especially
in the heavy rainfall and less rainfall areas. The heaviest
rainfall areas are Lai Chau, Lao Cai - Yen Bai, Ha Giang,
the area from Quang Nam to Ha Tinh, South Central
Highlands and the southernmost part of the South.

Khi hau Viét Nam dugc quyét dinh bdi maéi
tuong quan phuc tap gitia hoan luu gié6 mua
trén nén nhiét dé cao cha vung ndi chi tuyén.
Chinh sy giao tranh cla céac hé théng thdi
ti€t c6 ngudn goc va ban chat khac nhau trén
nhiing quy moé khac nhau ti quy mé syndp
dén quy mo dia phuong da tao ra ché do thdi
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ti€t hét stic da dang va phtc tap, vira mang tinh
quy luat, vira mang tinh bién dong, phu thudc dac
diém cu thé cla tung dia phuong, d&c biét la ché
dd mua va phan bé ctia nd. Vé co ban, ché dé mua
G cac vung khi hau cla nudc ta dugc phan thanh
hai mua kha rd rétla mua mua va mua it mua (moa
khé). Tuy nhién, trong nhiing thang chuyén mua,
thudng xay ra sy tuong tac cta cac hé théng thoi
ti€t clla cac mua doi lap.

Nam 1991, tac gid Nguyén Hiiu Tai da mé ta chi
tiét vé phuang phap xay dung cac ban dé phan ving
khi hau, trong d6 c6 cac ban dé phan bd mua. Ngoai
ra, tac gia cling gidi thiéu két qua xay dung cac ban
dé mua va dic trung mua trén lanh thd nudc ta [4].
Trén c6 s& bd s6 liéu duge cap nhat dén nam 1985,
Téng cuc Khi tugng Thay van da céng bé “Atlas khi
tugng thdy van Viét Nam” vao nam 1994. Trong do,
cac tac gia da xay dung cac ban dé phan bo lugng
mua thang, mua va nam cho toan lanh thé nudc ta
[5].

N&m 2002, véi muc tiéu can phai cap nhat sé liéu
dén nam 2000, Nguyén Duy Chinh da xay dung bd
ba&n dé tuong ty nhu cac ban dé da dudc Téng cuc
Khi tugng Thly van xuét ban trudc dé [2]. D&c diém
phan bé mua theo khéng gian ciing dugc mé ta chi
tiét dya trén bd so liéu dugc cap nhat dén nam 2000
(Nguyé&n Buc Ngii, Nguyén Trong Hiéu, 2004) [3].
Pén nay, so véi cac bd sé liéu dudc si dung dé xay
dung cac ban dé, s6 liéu quan tréc da dai thém trén
20 nam. Do tinh chét ludn bi€n dong cla khi hau,
nhét |a trong diéu kién bién déi khi hau da va dang
dién ra manh mé trong nhiing ndm gan day, d&c biét
thap ky 2001-2010 v&i nhiéu hién tugng cuc doan
lién quan dén lugng mua da xuét hién. Do vay, viéc
cap nhat bd s6 liéu dén nam 2010 dé xay dung lai
ban dé phan bé lugng mua & nudc la hét sutc can
thiét vi no la co sé khoa hoc phuc vy cho nhiéu hoat
dong kinh t€ - xa hoi va phong chéng thién tai.

Do diéu kién dia hinh phtic tap, mang Iugi tram
quan tréac thua thét, nén cac cong trinh nghién cuu
trén déu s dung phudng phap chuyén gia trong xay
dung cac ban dé phan bé cac yéu té khi hau, trong
dé c6 ban dé phan bé mua. Thyc té, hién nay mang
lugi tram quan trc khi tugng & nuéc ta van chua
thuc sy ddm bao dé (ing dung truc ti€p cac thuat
toan ndi suy trong GIS dé xay dung cac ban dé. Do
vay, trong nghién clu nay, ching téi tiép tuc ké thiia
cac phuong phap xay dung ban dé phan bé mua ti
cac céng trinh da dugc thuc hién va dya trén bd sd
liéu quan trc dugc cap nhat dén nam 2010.

a4 |  Tapchi KHOAHOC 54 16 nam 2014
CONG NGHE VIET NAM

$6 liéu va phuong phap xu ly

S6 liéu

Trong nghién clu nay, cac nguén sd liéu dugc su
dung bao gém sé liéu dia hinh va sé liéu quan trac
mua tai cac tram trén quy mo cé nudc.

S6 liéu dia hinh dugc st dung la cac dudng contour

dia hinh 100 m trén nén ban do6 ty 1&é 1/1.000.000
(hinh 1).

Hinh 1: bdn dé dia hinh va mang Iugi tram quan tréc

S6 liéu quan trdc mua thang, mua va nam dugc
thu thap tai khoang 150 tram khi tugng trén quy moé
ca nudc (hinh 1). Thai ky quan trdc dugc cap nhat
dén nam 2010.

Phuong phéap bé khuyét s6 liéu

Sé6 liéu quan trdc dudc cap nhat ti nam 1961 dén
nam 2010. Tuy nhién, nhiéu nadm quan trac tai cac
tram bi khuyét thiéu sé liéu vi cac ly do khac nhau.
Do vay, dé déng bd héa bd sé liéu quan trdc nham
dam bao tinh déng bd va tranh nhiing sai sét do
s6 liéu dot bién gay ra, chung téi da tién hanh bé
khuyét s6 liéu khuyét thi€u bang phuong phap “ty
s6” [1].

Pé b6 khuyét sé liéu cho cac tram trén quy mod
ca nudc, trudc tién can Iya chon cac tram tiéu biéu
(tram chuén) dai dién cho tiing vung khi hau. Tram
chuén dudc Iya chon phai ddm bao chét lugng va
tinh day dd. Sau khi xem xét, kiém nghiém théng ke,



cac tram sau dugc lua chon la tram chudn cho 7 vung
khi hau: Son La (Tay Bac), Lang Son (DPéng Béc),
Ha Noi (Péng béng Béc Bd), Vinh (Bac Trung Bd),
Quy Nhan (Nam Trung B6), Playcu (Tay Nguyén),
Séc Trang (Nam B9).

Cac budc b khuyét sé liéu [2]: gia si A 1a mot
tram c6 n tri s6 clla mot dai lugng quan trdc nao do;
n tri 6 nay c6 thé 1a nhiing tri s6 Gng véi n n&m lién
tiép ho&c khéng lién tié'p. Trong khi do, B Ia tram khi
tugng cé N nam tri s6. O day N I6n hon n va bao ham
n. B6 khuyét s liéu tic la udc lugng céc tri s6 clia A
trong N - n ndm con lai cta A.

Diéu kién co ban dé udc lugng céac tri s6 khuyét
clia A theo B la A va B déu thudc pham vi tac dong
chung cla cac qua trinh thgi tiét. Khi do, tng véi n
thdi diém ca hai tram A va B déu c6 tri s quan trac:
t,, ..., t,. Hai tram A va B Ian lugt c6 chudi quan
tracla: y,,y,, Y., ¥, VA X,, X000y X

n

Trung binh s8 hoc cla c& hai chubi ting vGi thai
gian quan trac n néu trén:

n 1 n
> va X, =—>» x
nonS n; '

Ung véi N thai diém (t, t,,..., t,), cac gid tri quan

. _ < I
trac dugc: x,, X,,..., X, va tinh dugc x ZEZX"
t=1

Khi dé, udc lugng céac gid tri lugng mua cua tram

A dugc tinh theo phuong trinh sau: y, =k.x, V6i

xn

V.

k =

Phuong phap xay dung ban dé

Nhu da néu trén, trong nghién ctu nay, chung toi
két hgp phuong phap chuyén gia véi cong nghé GIS
dé xay dung cac ban dé phan bé mua cho Viét Nam.
Cac budc xay dung ban do dugc thuc hién nhu sau:

- Budc 1: thu thap va x{ ly sé liéu.

- Budc 2: tinh toan cac dac trung théng ké cla
lugng mua phuc vu xay dung ban dé.
- Budc 3: xay dung ban dé nén dia hinh dya trén

cac dudng contour 100 m trén nén ban do ty Ié
1/1.000.000. O day, chung t6i khéng ndi suy dudng
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contour thanh ban dé DEM dia hinh. Cac dudng
contour s& dugc xU ly theo phuong phap ddi mau
theo vung Ung véi cac khoang do cao khac nhau.
Muc dich la nham dam béo gili tinh gan thuc t& hon
cla I6p dia hinh va phuc vu viéc xay dung ban doé
phan bd mua theo céac loai dia hinh khac nhau dé
dang han.

- Budc 4: dua théng tin cac dac trung théng ké
cla loai ban dé mua can vé vao Iép dia hinh dudc
xay dung & budc 3.

- Buéc 5: in badn d6 G budc 4 dung ty lé
1/1.000.000.

- Budc 6: xay dung ban dé chuyén gia trén nén
ban dé da dudc in & budc 5.

- Budc 7: s6 héa, bién tap va xudt ban ban db da
dugc vé & budc 6. O day, hai céng cu GIS chinh 1a
Mapinfo va ArcGIS.

Vi cach tiép can va phuong phap thuc hién, cac
ban dé phan bé mua dugc vé trén nén ban do dia hinh
ty 1& 1/1.000.000 s& dam bao day di cac yéu cau doi
vGi ban dé phan b6 mua ding ty 1& 1/1.000.000 va cé
thé coi la “ban dé tac gid”. Tuy nhién, phudng phap
nay cling sé khong tranh khoi nhiing sai s6t mang
tinh chl quan nhu viéc chon khodng cach cla cac
dudng contour; phan tich va danh gia phan bé theo
dia hinh, huéng don gid, hudng khuat gié theo mua;
va dac biét l1a & cac khu vuc thua thét sé liéu thi can
phai c6 kién thic, am hiéu sau cla chuyén gia vé
ban do.

Pé xay dung dugc “ban dé tac gia”, phai nam rd
vé quy luat phan hoéa cla lugng mua theo yéu t6 dia
hinh, dia phuodng va ché do hoan luu. Cac dudng
dang tri can phan anh trung thuc tinh chat va muc
doé phan hdéa cla lugng mua theo quan niém tucng
déi gitia cac gia tri dugc phan dinh theo ludgi tram va
dam bao su lién k&t vé khoéng gian gilia cac dia diém
trong cung don vi trén ban dé dia hinh va dugc khai
quat qua qua trinh phéan tich.

Nguyén tic vé cac dudng dang tri 1a bao dam
tinh khoa hoc théng qua viéc xac dinh quy luat phan
b& va dic diém khi hau chung cla tiing khu vuc.
Cac vung mua nhiéu thudng xuét hién & sudn dén
gié mla va ngudc lai, & sudn khuat gioé la cac viung
mua it. Budng di clia cac dudng dang tri dugc udc
lugng phu hgp véi mic do tang, gidm clia do cao dia
hinh, tai sudn don gié ho&c khuat gi6é theo mua, udc
lugng viéc chon khoang céch gitia cac dudng dang
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tri (gradient), ndi suy qua cac vung thua sé liéu hoac
khong c6 s6 liéu... Nhu vay, cac dudng déng tri mua
dudc vé dua trén cd sé dii liéu két hgp vai phan tich,
danh gia quy luat phan hoa khi hau theo diéu kién
dia hinh, ché doé gid, su bién tinh cla hoan luu gié
mua...

3 nuée ta, d4c biét 1a cac tinh mién nui phia Bac
c6 dia hinh chia cidt manh mé. Vi vay khi hau noi
chung va lugng mua néi riéng bi phan héa manh, thé
hién & ca quy mo khu vuc va quy mé tinh (hinh thanh
nhiing tdm mua & tung tinh). Trong su phan héa dé,
ndi bat nhat la sy phan héa theo do cao dia hinh
(vanh dai thang ding). N&éu xét vé mat dinh lugng
thi sy phan héa theo dd cao dia hinh thuc ra da lan
at moi sy phan hoa do cac nhan t6 & bat ky cdp nao
cao hon (mién, vung..). Trong c&u trdc khi hau, anh
hudng cla do cao dia hinh chi dem lai cac dang khi
hau khac nhau trong khi van giii dugc nhiing tinh chat
chung cla loai hinh khi hau trong cung moét vung.

Trong bai bao nay, chiing téi trinh bay két qua xay
dung ban dé cho téng lugng mua céac thang (1, IV, VII
va X), mua it mua (XI-1V), mua mua (V-X) va nam.

a7 2 1 ~ 4
Két qua va nhan xet

Nhin chung, t6ng lugng mua thang th&p nhat trong
thang chinh dong (thang I), tang dan 1&n trong thang
chinh xuén (thang IV) va cao nhat trong thang chinh
hé (VII) va chinh thu (X). Do mua mua tai Trung BO
léch sang cac thang mua thu nén tinh trén ca nudc,
ligng mua trong cac thang mua hé va mua thu nam
trong khoang bi€n dong gan giéng nhau. Lugng mua
mua mua I6n hon rat nhiéu so véi lugng mua mua it
mua va chiém tir khodng 65 dén trén 90% téng lugng
mua nam (hinh 2).

BAN DO PHAN BO LUGNG MUA THANG |
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Trong thang chinh dong, lugng mua trung binh dao
dong ti nhd hon 20 dén I16n han 160 mm. Da phan dién
tich khu vuc tir Hoa Binh dén Nghé An, Tay Nguyén,
cuc nam Trung B6 va Nam B¢ c¢6 lugng mua nho hon
20 mm, thdp nhat trong ca nudc. Mot s6 ndi nhu Sin HO
(Lai Chau), Sa Pa (Lao Cai), B4c Quang (Ha Giang),
khu vuc ti Ha Tinh dén Khanh Hoa va Bao Loc (Lam
Péng) c6 lugng mua cao nhat, ti 60 dén trén 160 mm
(hinh 2). Lugng mua trung binh thang chinh xuan nam
trong khoang tir nh6 han 50 dén I16n hon 200 mm. Ven
bién khu viic Quang Ngai dén Ba Ria-Viing Tau va da
phan dién tich Péng bang séng Cliu Long c¢6 lugng
mua nhd han 50 mm, nhd nhat trong c& nudc. Phan
I6n dién tich khu vuc tay Bac B, phan phia tay khu
vuc Thiia Thién-Hué - Quang Nam va tinh Lam Déng
¢6 lugng mua I6n nhat, ti 150 dén trén 200 mm. Thang
chinh hé, lugng mua trung binh dao dong ti nhd hon
100 dén I6n hon 900 mm. Ven bién khu vuc tif Quang
Binh dén Ninh Thuan c6 lugng mua nho hon 100 mm,
nho nhét trong c& nudc. M6t vai ndi nhu Mudng Te,
Sin H6 (Lai Chau), Sa Pa (Lao Cai) va Bac Quang (Ha
Giang) c6 lugng mua I&n nhat, t& 500 dén trén 900
mm. Lugng mua trung binh thang chinh thu nam trong
khodang tir nhd hon 100 dén I6n han 900 mm. Mot phan
dién tich phia nam ving Tay B&c, khu vuc céc tinh Cao
Bang, Bac Can, Thai Nguyén, Lang San, Bac Giang
va bac Tay Nguyén cé lugng mua nhd hon 100 mm,
nho nhat nuéc ta. Tai Trung Bo, nhat la khu vuc trung
Trung BO, tii Ha Tinh dén Binh Dinh, c6 lugng mua tu
500 dén trén 900 mm, I&n nhat trong ca nudc.

Trong cac thang mua mua (thang V-X), lugng mua
trung binh dao dong tu nhd hon 800 dén 16n hon 4.000
mm. Phia déng tinh Son La, céc tinh Cao Béng, Lang
Son, khu vuc ti Binh Dinh dé€n Ninh Thuan c6 lugng
mua nho nhat nudc ta, dudi 800 dén 1.200 mm. Tai
Mudng Té, Sin H6 (Lai Chau), Sa Pa (Lao Cai), Béc

BAN DO PHAN BO LUGNG MUA THANG X
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Hinh 2: két qué x4y dung ban dé phan bé téng luong mua théng Ian lugt tuong ung thang I, IV, VII, X trung binh thoi ky 1961-2010
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Hinh 3: két qud xay dung ban dé phan bé téng luong mua tuong Ung la mua it mua (XI-1V), mua mua (V-X)
va téng lugng mua nam trung binh thoi ky 1961-2010

Quang (Ha Giang), Nam Dong (Thta Thién-Hué),
Tra My (Quang Nam) va B&o Léc (Lam Dong) cé
lugng mua Ién nhat trong ca nudc, ti 2.000 dén trén
4.000 mm (hinh 3). Lugng mua trung binh trong cac
thang mua it mua dao déng ti nhd han 200 dén I6n
hon 1.800 mm. M6t phan dién tich phia tay bac cla
Tay Nguyén va ven bién ti Binh Thuan dén Tra Vinh
¢6 lugng mua nhé nhat trong ca nudc, dudi 200 mm.
Tai Sa Pa (Lao Cai), Bd&c Quang (Ha Giang), Ky
Anh (Ha Tinh) va khu vuc ti Thiia Thién-Hué dén
Binh Dinh c6 lugng mua I6n nhat nudc ta, t& 1.000
dén trén 1.800 mm (hinh 3).

Téng lugng mua trung binh nam thd&i ky 1961-
2010 nam trong khoang ti nhd hon 1.200 dén trén
4.400 mm. Khu vyc déng Poéng Bac, déng nam
Tay Bé&c, mién trung Tay Nguyén, ven bién ti Ninh
Thuan dén Ba Ria-Viing Tau va khu vuc céac tinh tu
An Giang dén Bén Tre cé lugng mua nhd nhat trong
ca nudc, duédi 1.200 mm. Tai Mudng Te, Sin HO (Lai
Chau), Sa Pa (Lao Cai), Bac Quang (Ha Giang),
Nam Dong (Thira Thién-Hu€), Tra My (Quang Nam)
va Bao Loc (Lam Bong) ¢o lugng mua I6n nhat nude
ta, t 2.000 dén trén 4.400 mm (hinh 3).

Uu diém cla bd ban dé phan bé lugng mua
thang, mua va nam dugdc xay dung ti bd so liéu
dudc cap nhat dén nam 2010 la co ké thua, két hgp
phuong phap chuyén gia va céng nghé GIS. Nhin
chung, phan bd khong gian cta bd ban dé phan bo
lugng mua thang, mua va nam tha&i ky 1961-2010
gan tuong tu nhu cac bd ban dé da xay dung trudc
dé. Tuy nhién, cac dusng dang tri phan cédp luong
mua thang, mia va nam dugc chi tiét hon.

KA’t l i
.

Céc ban do phan b6 mua thang, mua va nam dugc
xay dung ti bd so liéu thsi ky 1961-2010 va dya trén
phudng phap chuyén gia két hgp céng nghé GIS.
Phudng phap xay dung ban dé nay dugc ké thua tu
cac nghién culu trude dé cla cac tac gia trong nudc.

Két qua xay dung ban dé cho thay, lugng mua it
vao cac thang chinh déng va xuan; nhiéu hon vao
cac thang chinh hé va thu. Trong cac thang mua it
mua, téng lugng mua la kha nhd, chiém khoang 35%
t5ng lugng mua nam. Ngudc lai, lugng mua & nudc ta
chli yéu vao cac thang mua mua, véi téng lugng mua
chiém dén 65% clia téng lugng mua ndm. Céc khu vic
c6 téng lugng mua nadm I6n dang chd y 1a Lai Chau,
Lao Cai, Yén Bai, Ha Giang, khu vuc tif Ha Tinh dén
Quéang Nam va nam Tay Nguyén. D&c biét, téng lugng
mua nam rét cao tai khu vyc Bac Quang (Ha Giang),
Thiia Thién-Hué va & Tra My (Quang Nam) «
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