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'NGHIEN CUU XAY DUNG CONG CUNQISUY
BAN PO NHIET PQ TU SO LIEU QUAN TRAC TAI CAC TRAM
TREN LANH THO VIET NAM
Mai Vin Khiém', Nguyén Vin Thing'

Tém tit: Nghién ciru nay dwoe thuc hién nham xdy dung cong cu ndi suy ban do phan bé theo
khong gian cua nhiét dé cho khu vuc Viét Nam. S6 lidu quan trdc nhiét do thang 1 va thang 4 thoi
ky 1961 - 2010 tai 150 tram quan tréc va sé liéu DEM dia hinh ty 1é 1:1.000.000 trén quy mé cd nide
dwoe sir dung trong nghién civu. Két qua nghién ciru da xdy dung thanh cong cong cu ngi suy nhiét
do (Temp_Interpolate) dva trén quy ludt phan hoa nhiét do theo do cao doi véi qua trinh doan nhiét
am, giam (tang) 0,6°C/100 m khi lén (xuéng) theo dé cao. Pé thuc hién ndi suy nhiét do theo khong
gian, trudc tién can thue hién thudt todn quy chudn nhiét dé tai do cao cua cdc tram vé gid tri nhiét
dé trén cing mat dang dg cao. Sau do, tién hanh chudn héa lai nhiét @ tir mat dang dé cao vé do

cao thuc té cua tram va l6p DEM dia hinh.

Tir khéa: Ban do, dia hinh, DEM, nhiét dé, ndi suy.

Ban Bién tap nhan bai: 10/5/2017

1. Mé dau

Dé xay dung cic ban db khi hau tir sb liéu
quan tric tai cac tram, c6 thé tién hanh céc
phuong phép phan tich khong gian sau [1, 2]: (1)
Phuong phap phan tich chuyén gia; (2) Ung
dung cong cu ndi suy yéu t6 khi hau. Trong do,
phuong phap phan tich chuyén gia la phuong
phéap c6 dién va dugc st dung phé bién & Viét
Nam trong xay dung ban d khi hau. Trong
nhitng nim gan day, cing v4i sy phat trién manh
mé cua khoa hoc tinh toan, phuong phép ung
dung cong cu ndi suy yéu t6 khi hau duoc phat
trién manh mé. Tuy nhién, ban db phan b theo
khong gian cua cac yéu td khi hau 1a mot dang
ban do dic thu, khong thé ap dung cac phuong
phap ndi suy thong thuong dé thuc hién viéc noi
suy tu s6 licu mang ludi tram. Bén canh cac thuat
toan ndi suy thong thuong, cac cong cu ndi suy
can phai dugc tich hop céc thuat toan mo ta quy
lut vat 1y vé phan bd theo khong gian, thoi gian,
dia hinh, suon ddc, ...va ciing nhu twong tac
gitra cac yéu t6 v6i nhau. Hién nay, mot trong sb
cong cu ndi suy yéu t6 khi hau duoc phat trién va
tmg dung phd bién ¢ Hoa Ky va Chau Au la
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PRISM (Parameter-elevation Regressions onln-
dependent Slopes Model) [5]. PRISM bit dau
dugc nghién ctru phat trién boi Daly va nnk
(1997). Bé thay thé phuong phap phan tich
chuyén gia, PRISM chinh thtrc dugc dua vao su
dung trong xay dung ban d thoi tiét va khi hau
& Hoa Ky trong khoang gan 10 nam gan day [3,
4]. PRISM d4 duogc phat trién va tich hop kha
hoan chinh quy luat phan b theo khong gian
ctia cac yéu té khi hau, ciing nhu cac nhan t6 tac
dong dén phan bd nay. Tuy nhién, PRISM la
mot phan mém thwong mai, doi hoi chi phi 16n
cho viéc trng dung cho mot khu vuc cu thé nao
do [4].

Nham timg budc phat trién cong cu ndi suy
céc yéu td khi hau theo khong gian cho khu vuc
Vi¢t Nam, nghién ctru xay dung cong cu ndi suy
ban dd nhiét do tir sd lidu quan tric tai cac tram
trén lanh thd Viét Nam duoc thuc hién. Trong
nghién ctru nay, cong cu ndi suy dugc xay dung
trén nén phan mém ArcGIS va str dung cac thuat
toan noi suy theo khong gian thong thuong da
dugc tich hop san. Pé noi suy theo khong gian
d6i v&i nhiét do tir s6 lidu tram, ching toi phat
trién thém mot module nodi suy nhiét do theo
khong gian.
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2. S6 liéu va phwong phap nghién ctru

2.1. 86 ligu nghién citu

Bo sd liéu quan trac nhiét do thang 1 va thang
7 trung binh thoi ky 1961 - 2010 duoc thu thap
tir nghién ctru cia Mai Van Khiém va nnk (2015)
[1]. Pay 12 bd s6 lidu quan tric tai 150 tram trén
quy mo ca nudc. Ngoai ra, s6 lidu vé d6 cao dia
hinh cta cac tram dugc thu thap tor Trung tam
Khi twong Thity vin quéc gia.

S6 liéu dia hinh: S4 liéu DEM dia hinh ty 1¢
1:1.000.000 thu thap tir nghién ctru cua Mai Van
Khiém va nnk (2015) [1].
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Hinh 1. Két qua xit 1y s6 liéu dia hinh ty 1¢
1:1.000.000 va vi tri cdc tram quan trdc
duoc su dung [1]

2.2. Phwong phdp nghién ciru va giai quyét
bai todan

pé phat trién cong cu ndi suy nhiét do theo
khong gian, ching toi phat trién cong cu ndi suy
m&i trén nén cac thult toan ndi suy co san duogc
tich hop trong phan mém ArcGIS va két hop véi
s6 liéu d6 cao dija hinh nhu trinh bay ¢ muc 2.1.
Cong cu ndi suy nhiét do nay goi tat 1a
“Temp_Interpolate”.

Thuec té, ban chit cua bai toan nay 1a lam thé
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nao dé tién hanh noi suy nhi¢t d§ quan tric trén
cing mot mat dang do cao (cung thir nguyén vé
d6 cao). Do vay, mau chdt cia van dé 1a can
chuin hoa nhiét do tai tram vé cung mot myc
théng nhét nao d6 (vi du myc do cao 0 m so voi
muc nudc bién). Sau do, tién hanh ndi suy theo
khong gian cta nhiét do da duoc chuan héa nay
trén muc 0 m. Cudi cung, tién hanh chuén hoa
nguoc lai nhiét do tor myc 0 m vé muc dd cao
thyc té dua trén 16p di liéu DEM dia hinh.

Nhu vy, mau chét ctia van dé cua bai toan
nay la: (1) Xéc dinh quy ludt vat ly cua nhiét do
theo do cao; (2) Muc do chi tiét cua do cao dia
hinh duoc sir dung. Vé quy luat vat Iy ciia nhiét
d6 theo do cao: Trong truong hop nghién clru
nay, sy giam (tang) cua nhi¢t d¢ theo do cao
dugc ap dung 1a quy luat doan nhiét am. Nghia
la nhiét do s€ giam (tang) khoang 0,6°C /100 m
khi di 1én (xubng) [3]. SO litu DEM db cao dia
hinh ¢6 mirc do chi tiét cang cao thi chét lugng
ban d6 nodi suy cang thyuc té hon. Trong truong
hop thir nghiém nay, chung t61 st dung 16p DEM
d6 cao dia hinh ty 1€ 1:1.000.000 nhu trinh bay
o muc 2.1.

Cu thé, cac budc thyc hién giai quyét bai toan
c6 thé tom tit nhu sau:

Budc 1: Xir 1y s liéu ban dau

- Chuén hoa vi tri va do cao ctia tram trén nén
16p DEM dia hinh dugc thu thap;

- Pua thong tin quan tric nhiét do tai cac tram
vao hé théng co s¢ dir 1iéu DEM dia hinh.

Budc 2: Chuén hoa nhiét do & d6 cao thuc té
cia tram vé mit déng d6 cao 0 m so voi1 muc
nude bién va ndi suy theo khong gian trén cliing
mat déng do cao

- Thuat toan dugc &p dung la qua trinh tang
nhiét d6 do giam d¢ cao theo quy luét doan nhiét
am;

- Noi suy trén cing mat dang d6 cao 0 m:
Trong nghién ctru nay, ching t6i sir dung céc
thudt toan ndi suy thong thuong dugc tich hop
trong phan mém Arc GIS.

Buéce 3: Chuan hoa truong nhiét do ¢ mat
dé'ing d% cao 0 m vé do cao thuc cta tung 6 ludi.
Thuat toan dugc ap dung la qua trinh giam nhiét
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d6 theo do cao, 0,6°C/100 m theo quy luat doan
nhiét am.

Budc 4: Bién tip va xuit ban ban db phan b
theo khong gian cta nhi¢t do theo trudng nhiét
d6 da duoc ndi suy trong budc 3.

3. Két qua va thao luin

3.1. Kiém nghiém két qud néi suy

Céac két qua ndi suy nhi¢t do trung binh thang
1, thang 7 bang phuong phap Kriging va cong cu
Temp Interpolate s& duoc danh gia dé kiém
nghiém kha nang ndi suy nhiét do. Pia hinh la
mot nhan t6 rat quan trong tac dong dén phan bd
theo khong gian cua nhiét d§. Hay noi cach khac,
phuong an noi suy c6 dung hay khong thi can
doi hoi k¥ ning mo ta tac dong cua dia hinh dén
phan hoa theo khong gian cta nhiét do. Trong
do6, nhié¢t do cao hon ¢ vung déng béng, dia hinh
thdp, suon khuét gi6 va thung liing. Nguoc lai,
nhiét d6 thap hon & cac vung nui cao va suon do
gi6. Dé thiy rd duoc ky ning ndi suy nhiét do
cua cong cu ndi suy dugc xay dung, cac phan
tich chu yéu tap trung cho cac khu vuc co su
phan hoa rd rang theo khong gian ctia nhiét do.

Hinh 2 trinh bay két qua thir nghiém noi suy
nhiét d6 trung binh thang 1 va thang 7 bang cong
cu ndi suy dugc xay dung. Co thé nhan théy,
phan bd theo khong gian ciia nhiét do trung binh
thang 1 va thang 7 phan anh rod rang quy luat vat
ly theo dia hinh dugc trinh bay trong hinh 1.
Trong d6, nhiét do thép hon & cac vung nui cao;
cao hon & cac ving dong bang va thung liing.
Trong thang chinh dong, cong cu Temp _Interpo-
late d3 ndm bat dugc cac trung tam lanh chinh.
Trong thang chinh hé, cong cu nay ciing thé hién
duoc phan bd cta cac khu vuc nhié do cao (Hinh
2). So sanh hinh 2 véi hinh 3, 16 rang cong cu
noi suy dugc xay dung di thé hién rd k¥ ning tot
hon trong ndi suy phan b theo khong gian cua
nhiét do so voi phuong phap Kringing trong
phan mém Arc GIS.

Nhiét do trung binh thang 1:

Théng 1 1a thang chinh dong c6 nhiét do thip
nhit trong nam va dong thoi ¢ su phan hoa sau
sdc nhét theo vi do. Theo sd liéu théng ké, nhiét
d6 trung binh thang 1 phan bd phd bién tir
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khoang gan 3 - 25°C. Trong thang 1, ton tai su
phan hoa rod rang gitra mién Béc (tir Thira Thién
Hué tré ra) va mién Nam (tir Da Ning tré vao);
thdp hon 21°C ¢ mién Bic va cao hon 21°C &
Nam B9. Trong d0, cac trung tim lanh nhit nim
& viing nui cao phia Bic nhu ddy Hoang Lién
Son va vung nti cao doc bién gidi Viét Nam -
Trung Quéc. Nhiét d6 cao nhit & khu vuc Nam
B9, voi nhiét d6 phd bién trén 25°C.

Két qua trén hinh 2a cho thiy, quy luat phan
b theo khong gian ctia nhiét do trung binh thang
1 duoc thé hién khé 16 rang trong két qua ndi suy
clia cong cu Temp_Interpolate. V& mit hinh thé,
cong cy nay thé hién rd rang sy phan hoa cia
nhiét do theo vi 6 va hai mién. Trong d6, nhiét
d6 phd bién thap hon 21°C ¢ mién Béc; va cao
hon 21°C ¢ Nam Trung Bo va Nam B¢. Cac
trung tdm lanh & Hoang Lién Son va cac vung
nii cao thudc Bic Bo; vung nhi¢t d6 cao hon &
cac thung liing, ving dong bang ciing duoc thé
hién ro nét. Sy phan hoa theo khong gian cua
nhié¢t do do tadc dong cua dia hinh & khu vuc
Trung Bo va Tay Nguyén ciing dugc thé hién 13
rang. Trong d6, nhiét do thdp hon & ving nui cao
va cao hon & cac ving c6 dia hinh thip va cac
thung liing (Hinh 2a).

Khi thyc hién nodi suy bang phuong phap
Kringing trong Arc GIS (Hinh 3a), cho thay,
nhiét do c6 su dong nhit kha rd rang giita cac
ving c6 dia hinh cao va thap 1an cin nhau. Hay
n6i cach khac, két qua noi suy khong phan anh
dugc su phan héa cua nhi¢t do theo khong gian
do tac dong ctia dia hinh. C6 thé thay rd diéu nay
& khu vuc Bic BO, Bic Trung Bo va Tay
Nguyén. Dbi v6i khu vuc Bic Bo, chi duy nhit
tam lanh & Bic Lao Cai dugc ndm bt Tuy
nhién, nhi¢t do co6 sy tuong df‘)ng nhau kha r6
rang gitra cac diém trong ciing mot ving khi hau.
Hay trén khu vuc Béc Trung B0, két qua noi suy
cling khong phan anh duogc sy phan hoa gitra
nhiét do trén diy Truong Son va ving dong bang
ven bién. Tuong tu nhu vay, nhiét do ¢ khu vuc
nui cao Bic Tay Nguyén va ving thung liing
(Ayuanpa), ving c6 dia hinh thip hon ciing
tuong dong nhau; trong khi trén thuc té 13 co su
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phan hoa sau sdc. Pbi véi khu vuc Nam B9, la
khu vuc tuong dong nhau vé d6 cao dia hinh va
nhiét d9, sai khac trong nodi suy nhi¢t do la khong
rd rang.Nhi¢t do trung binh thang 7:

Thang 7 1a thang chinh hé c6 nén nhiét d6 cao
nhét trong ndm & hau hét cac ving trén ca nudc.
Theo s liéu quan tric, nhiét do trung binh thang
7 phé bién dao dong tir khoang 17 dén 16n gan
30°C. Mot s6 noi thudc nai cao Bic Bo va Tay
Nguyén c6 nhiét d6 nhé hon 17°C, thap nhat
trong ca nudc. Khu viuc Pong bang Bic Bo va
ven bién tir Thanh Héa dén Binh Pinh c6 nén
nhiét do cao nhét ca nudc, trén 29°C. Nhiét do
thip nhat vao khoang 10°C O dinh Phan Xi
Pang; dao dong khoang 16 - 17°C ¢ khu vuc
Hoang Lién Son [1]. Nhi¢t d6 cao nhit ca nude
vao khoang 30°C tai tram Ky Anh (Ha Tinh).

Két qua ndi suy nhiét d trung binh thang 7
bing cong cu Temp Interpolate cho thiy, quy
luat phan bd theo khong gian ciia nhiét do trung
binh thang 7 dugc thé hién kha phu hop véi s6
lidu quan tric. Sy phéan hoa theo khong gian cua
nhié¢t d6 do tac dong cua dia hinh dugc thé hién
rat 1 rang. Trong d6, nhiét d thip hon & ving
nui cao, nhu ¢: Day Hoang Lién Son, vung nti
cao phia Tay cua Tdy Béc, ving nui cao phia
Pong Bic BO va khu vyc phia Tay cua diy
Truong Son va vung nui cao thugc Tay Nguyén.
Nhiét d6 cao hon ¢ cac thung liing, trung du so

BAN DO NOI SUY NHIET DO TRUNG BINH THANG | THON KY 1961-2010
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véi vung nui cao lan can: Thung liing song Pa &
Tay Bic, khu vuc Lang Son, ving thung liing va
trung du ¢ trung tam khu vuc Tay Nguyén (thung
lting Ayunpa). Cac khu vuc chiu tdc dong cua
hi¢u rng phon c6 nhiét d¢ cao hon cling dugc
thé hién rd rang: Suon phia Pong cua diy Hoang
Lién Son, suon phia Pong cta day Truong Son.
Khu vuc ¢ nhiét d cao nhit ca nude vao thang
7 1a Pong bang Bic Bo va ven bién tir Thanh
Hoéa dén Binh Pinh cling dugc thé hién rd nét.
Khu vuc Nam B¢ khong phai la khu vuc néng
nhit ca nudc va ¢ nhiét do twong dong nhau
gitta cac dia phuong, dao dong tir 26 - 28°C
(Hinh 2b).

Trong khi d6, két qua noi suy bang phuong
an Kriging (Hinh 3b) khong phan anh ro quy luét
phan hoéa theo khong gian cua nhiét do do tac
dong cua diéu kién dia hinh. Sy phan héa nhiét
do chi duoc thé hién gitra cac vung khi hau.
Trong khi d6, gitra cac dia phuong trong cung
vung khi hau vaoi diéu kién dia hinh khac nhau lai
c6 su tuong df)ng nhau vé nhiét do. Mot sb céac
trung tAm c6 nhiét d6 thap nhu diy Hoang Lién
Son, vung nui cao Pong Béc, phia Tay day
Truong Son va vung nii cao ¢ Tay Nguyén
khong dugc thé hién phit hgp. Dai ven bién Nam
Trung B0 c6 nhiét d6 cao cling khong duoc thé
hién mot cach ro nét (Hinh 3b).

BAN DO NHIET DO TRUNG BiNH THANG VIl THON KY 1961-2010
*

(b)

Hinh 2. Noi suy nhiét do (°C) bc%ﬁg cong cu Temp_Interpolate: (a) Thang 1; (b) Thang 7
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NHIET DO TRUNG BINH THANG VIl THE KY 1961.2010
- #+

(b)

Hinh 3. Noi suy nhiét dé bang phirong phdp Kriging dwoc tich hop trong phan mém Are GIS: (a)
Thang 1, (b) Thang 7

3.2. Xdy dung bén dé nhiét dp bang cong cu
ngi suy

Cong cu Temp_Interpolate duge viét bang
ngdn ngir 1ap trinh C# trén nén cong nghé Ar-
cGIS 10.2 cua Cong ty ESRI. Cong cu nay duogc
xdy dung nham muc dich tao ra cac ban dd phan
bd theo khong gian cia nhiét do. Cong cu nay
dugc viét dudi dang mé rong ctia phan mém Ar-
¢GIS. Yéu cau bét budc dé thuc hién hién ndi suy
nhiét do bang cong cu Temp Interpolate d6 1a
can phai c6 cac yéu cau sau: (1) Lép nén DEM
dia hinh; (2) Phan mém ArcGIS 10.2.

Trong nghién clru nay, cong cu ndi suy dugc
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dong gbi dudi dang file cai dit .exe. Dé thyc hién
cong cu nay, trudc tién can thuc hién cai dat
chuong trinh da dugc dong goi (Hinh 4). Sau khi
cai dat xong, chuong trinh s& tao ra 16p nén DEM
va file Temperature Interpolate. EsriAddln (Hinh
4). Pé thuc hién noi suy béng cong cy nay, tur
giao dién chuong trinh ArcGIS Desktop, st dung
chuc nang “Customize Mode” va lya chon “Add
from file” @& thém cong cu Temp Interpolate
(tén file: Temperaturelnterpolate.EsriAddin).
Sau d6, ArcGIS s¢€ kich hoat chuong trinh noi
suy va nguoi st dung s€ thyc hién cac thao tac
trén thanh Toolbar.

Wizard

‘Wekome to the bustalShickl Wicand for
Temperaturelnterpobite
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Hinh 4. Minh hoa déng géi phan mém cong cu ngi suy nhiét dé Temp_Interpolate
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Yéu cau vé dinh dang s6 liéu nhiét do:
Chuong trinh s& 13y dit liéu dau vao do ngudi
dung cung cap dudi dang cac tép dit lidu dinh
dang excel (*.xls), dir li€u nay s€ dugc s6 hoa va
chuyén vé dang dir liéu GIS. D liéu sau khi
chuyén vé dang dir liéu GIS, théng qua chuong
trinh, ngudi ding cé thé thao tac dé lap ban do,
xuét dit liéu ra dang anh hoac ra cac dang dir li¢u
khéc. Minh hoa s6 liéu dau vao dinh dang trong
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file excel nhu trén hinh 5. Yéu cau ddi vai sb liéu
dau vao can dinh dang bao gdm: Cot 1: Tén
tram; Cot 2: Kinh d9; Cot 3: Vi d9; Cot 4: Do
cao tai tram. Sau khi nhap s6 lidu dau vao xong,
nguoi st dung thuc hién cac thao tac Iya chon
vé d6 phan giai va tién hanh noi suy. Sau do, két
qua ndi suy s& dugc hién thi trong trang bién tap
xuét ban ban d6 dé thuc hién cong tac bién tap va
xudt ban.
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Hinh 5. Minh hoa dinh dang 56 lidu dau vao va cdp nhat 56 lidu vao chuwong trinh tinh toan (trai);
bién tdp xuat ban ban do noi suy nhiét do (phai)

4. Két ludn va trao ddi

Nghién ciru ndy 1a mét trong s6 nhitng nghién
ctru vé viéc nd luc xay dung bo cong cu ndi suy
cac yéu td khi hau cho khu vuc Viét Nam. Doi
voi1 truong hop thi nghiém xay dung cong cu nd1
suy nhiét do & nghién ctru nay c6 thé dua ra mot
s6 két luan va trao doi sau:

(1) Cong cu Temp_Interpolate dugc xay dung
thé hién duoc su phan hoa cua nhi¢t do dac biét
la & cac khu vuc c6 dia hinh phan h6a manh mé.
Céc khu vuc c6 nhiét d6 thap do d6 cao dia hinh
va trung tdm lanh vao thang chinh dong déu
duoc ndm bat mot cach rd nét.

(2) Béi véi khu viue Nam B6 ¢6 dia hinh thap,
bang phang va tuong ddng nhau, sy khac nhau
giita két qua noi suy bang cong cu Temp Inter-

polate va phuong an ndi suy thong thuong cua
phan mém ArcGIS 1a khong khac nhau nhiéu.

(3) Cong cu noi suy nhiét do Temp Interpo-
late dugc xay dung dua trén quy luat vat Iy phan
héa nhiét d6 theo dd cao ddi véi khong khi doan
nhiét 4m. Do vay, can tiép tuc phat trién thém
thuat toan noi suy theo quy luat doan nhiét kho
ctia nhiét d6 khong khi ddi vai cac khu vuc xay
ra hiéu ung phon.

(4) Cong cu ndi suy nhiét do Temp Interpo-
late dugc xay dung va thtr nghiém ndi suy trén
nén phan mém Arc GIS. B6 cong cu niy co thé
duoc chuyén giao cho cac don vi thyc hi¢n
nghiém vu du béo dé dua ra cac ban d6 giam sat
hién trang nhi¢t do bé mat mot cach khach quan
nhat.

Loi cam on: Bai bdo hoan thanh nho s tro givip tir dé tai KHCN cap Nha nuwée “Nghién ciru
xdy dung Atlas khi hdu va bién doi khi hdu Viét Nam”, md sé BDKH.17, do Vién Khoa hoc Khi
twong Thuy van va Bién doi khi hdu chii tri thuc hién.
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DEVELOPING THE SPATIALINTERPOLATION MAPPING TOOL OF
TEMPERATURE FROM OBSERVATION DATA AT STATIONS IN

VIETNAM
Mai Van Khiem, Nguyen Van Thang
Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: This study was for developing the tool for interpolation of spatial distribution of tem-
perature maps for the Vietnamese region. The observation of 1961-2010 January and July temper-
ature at 150 stations and 1:1.000.000 scale terrain DEM over Vietnam collected for this study.
Based on the physical altitude distribution of the temperature, temperature decreases (increases)
0.6 degree C per 100mheight gain (height loss), the important results of the study is the temperature
interpolation tool (Temp_Interpolate)developed. In order to perform spatial temperature interpola-
tion, it is necessary first to implement the temperature calibration algorithm at stations' elevation
to the temperature value on the same elevation surface. Then, standardize the temperature from the
elevation plane to the actual station height and topographic DEM. The results show that the
Temp_Interpolate tool has grasped the physical altitude distribution of the temperaturedue to the im-
pact of the terrain during Junuary and July. Compared to the usual Kriging interpolation of Arc
GIS, the Temp_Interpolate interpolation tool shows a better interpolation skill.

Keywords: Map, terrain, DEM, temperature, interpolation.
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