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NGHIEN CUU UNG DUNG THONG TIN KHI HAU
PHUC VU DU LICH O VIET NAM DUA VAO
CHI SO CANG THANG TUONG POI (RSI)

Mai Van Khiém', Trwong Thi Thanh Thuy!

Tém tit: Trong nghién citu nay, chi sé cdng thang twong doi (Relative Strain Index, RSI) duwoc
s dung dé phan tich diéu kién sinh khi hdu (SKH) du lich vé nhiét trén khu vuc Viét Nam. S6 liéu
dwoc sir dung trong nghién cuu la 6 liéu nhiét do thoi ky 1961 - 2010 tai 136 tram trén quy mo ca
miede. Két qua nghién ciru cho thay, thoi ky tdc dong nhdt ciia nhiét do gay cang thang dén nguoi
tham gia hoat déng du lich tir thang 6 dén 7 & Bdc Bé va Trung Bo; tir thang 4 dén thang 5 ¢ Tay
Nguyén va Nam Bé. Khu viee Nam B¢ la khu viee ¢6 thoi gian tae déng cia nhiét d gay cang thang
dén nguwoi tham gia hoat ddng du lich dai nhdt, tir thang 3 dén thang 10.

Trr khoa: RSI, nhiét do, khi hau du lich.
Ban Bién tap nhan bai: 14/4/2017

1. Pit van dé

Diéu kién thoi tiét anh huong rat 16n dén hanh
trinh ctia chuyén du lich, do d6 viéc nghién ctru
diéu kién sinh khi hau (SKH) & mot khu vuc cu
thé khong chi hitu ich cho khach du lich ma con
cho cac don vi kinh doanh va quan ly du lich.
Cam giac SKH vé nhiét ctia khach du lich ¢6 thé
duoc thé hién bé“lng cac chi s6 SKH nham dinh
lwong anh hudng ciia moi trudng nhiét 1én co thé
con ngudi [9]. Cac chi sé nay thuong duoc phan
anh thong qua cac yéu t6 khi hau nhiét 6 khong
khi, téc do gio, buc xa, do am, va cac diéu kién
sinh hoat cua con nguoi: Quﬁn 40, van dong co
thé. Mot trong cac chi s6 SKH dugc s dung
rong rai hién nay dé danh gia anh huong ctia moi
truong nhiét 1én co thé con ngudi 1a chi sé cing
thang tuong d6i (Relative strain index - RSI).
Chi s6 nay di duoc sir dung trong nhiéu cong
trinh nghién ciru déc biét 1a cac nudc Chau Au
dai dién cho vung 6n déi va Chau phi dai dién
cho vung nhiét doi.

O Chau Au, cac diéu kién SKH vé nhiét kho
chiu trong ngay ¢ thanh phé Thessaloniki, phia
Bic Hy Lap va 6 9 dia diém du lich & cac nudc
Tay Ban Nha, Y, Hy Lap, dao Sip da dugc udc
tinh béng chi s6 RSI dua vao sb liéu nhiét do va
ap suét hoi nude gio nhdm phuc vu phét trién du
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lich [4, 5]. Gan day, chi sé nay ciing 1a mét trong
hai chi s6 SKH duoc st dung dé danh gia sy
cang thang v& nhiét & thanh phé Moldavian, phia
dong Chau Au [8]. O Chau Phi, cac diéu kién
SKH ciing di dugc nghién ctru & mot sd nude
dua trén chi sb RSI véi ngudng d& chiula 0 - 0,2
theo cac quy mo thoi gian khac nhau: Nam, mua,
thang, gio, trong do nghién ctru cho truong hop
Negeria 1a mot vi du dién hinh [6, 7].

O Viét Nam, nghién ctu muc do thuan loi,
kho khan cta cac diéu kién khi hau dén strc khoe
con ngudi nham phuc vu khach du lich trong va
ngoai nude di bude dau duoc quan tim trong
nhirng nim trd lai day [1, 2, 3]. Chi s6 RSI ciing
budc dau duge thir nghiém tinh toan va phéan tich
cho mét s6 khu vue hodc cho toan lanh thd trong
mot s6 nam dic biét nhung chua mot nghién ctru
nao phén tich day du cho toan Viét Nam trén
toan bo quy md thoi gian [2, 3]. Do d6, nhim
phuc vu khéach du lich trong nudc ciing nhu quéc
té lwa chon dugc dia diém va thoi gian thich hop
ctia ky nghi, bai bao phan tich dién bién thoi gian
va phan bd khong gian cua chi s RSI.

2. Phwong phap va s liéu sir dung

2.1. Phwong phadp

a. Phuwong phdp tinh chi sé RSI

RSI 12 mot dang chi sé6 SKH duoc sir dung
trong danh gia tic dong cia nhiét do cao dén con
nguoi khi tham gia hoat dong du lich ngoai troi

TAP CHI KHi TUQONG THUY VAN

S6 thang 06 - 2017



BAI BAO KHOA HQC

[8].

Sau cac thuc nghiém nhiéu ndm v&i nhiéu
diéu kién cu thé khac nhau, Bloutsos (1944) da
dé xuét phuong trinh tinh chi s cing thing
tuong ddi sau [4]:

RSI=(10,7+0,74 (T-35))/ (44-¢) (1)

Trong dé, e: 4p sudt hoi nuéc (mmHg), T:
nhiét d¢ khong khi (°C).

Do kho khan trong viéc thu thap s6 liéu nén
tac gia d tinh toan ap sudt hoi nudc bang cach
sir dung nhiét do va do am twong ddi (H: (%))
theo cong thirc kinh nghiém sau (Bloutsos, 1976)
[4]:

¢=0,254H(0,00739T+0.807)3(mmHg) )

Ngoai ra trong mot s6 trudng hop, tac gia sir
dung nhiét d6 diém suong (Td) dé tinh ap sut
hoi nudc theo phuong trinh:

e=4,58x10(STU@73+ ) (mmH ) (3)

Trong nghién ciru ndy, ap sudt hoi nuédc duoc
tinh toan theo cong thuc (2).

b. Y nghia phén cap chi sé RSI

Trong qua trinh nghién ctru vé SKH, Lee va
Henschel (1966) [4] da dua ra cac gidi han dinh
tinh v& cam giac nhiét ctia con ngudi nhur sau:

* D& chiu: Nhiét do 6n hoa, cam giac thoai
méi, khong lo ling.

» Khong thoai mai: Cam gidc nong va lanh;
cam giac kho chiu; buc boi

* Kiét suc (tinh trang mét 13, kiét strc, lo léng):
Cing thang thé chat, thiéu tap trung va mat thing
béng, tinh than ué 0ai, mét moi.

« Suy sup: Mét cén bang sinh 1y, thay doi
trong nhip tim va nhiét 6 c6 thé din dén suy
nhuoc co thé va bénh tat.

Giles va Balafoutis (1990) d phan cap cam
giac ctia con nguoi theo gia tri RSI dbi véi cac
nhom nguoi chi yéu: Nguoi ¢ do tudi trung
binh, nguoi thich nghi khi hau va nguoi gia
(Bang 1) [4].

Tir cong thire (1) va (2) ¢6 thé nhéan thiy rang,
gia tri RSI phu thudc rat nhiéu vao nhiét do:
nhiét do cang thap thi gia tri RSI cang thip va
nguoc lai. Do d6, néu 4p dung gia tri RSI < 0,2
cuia Giles va Balafoutis (1990) [4] 12 ngudng dé
chiu SKH vé nhiét cho khach du lich Viét Nam
thi ¢6 phan khong hop 1y do mua déng & mién
Bic nudce ta déu co nhiét do thép, tham chi rat
lanh. Do d6, trong nghién ctru nay, ching t6i tién
hanh phén tich va xac dinh ngudng phan cap chi
s RSI phu hop v6i thé trang con ngudi Viét
Nam. Két qua phén tich s& dugc trinh bay trong
muc 3.1.

Bang 1. Phan cdp chi s6 RSI doi voi nguoi o do tuéi trung binh, nguoi thich nghi khi hu va
nguoi gia [4]

Cam giac ciia con nguoi Negudi & df:) tudi Nguo’l fiﬁ t!u'cAh Nguoi gia
trung binh nghi véi khi hau
Dé chiu <0,1 <0,2 <0,1
Khong thoai mai 0,2-0,3 0,3-0,5 0,1-0,2
Kiét strc 0,4-0,5 0,6 -1,0 0,3
Suy sup >0,5 >1,0 >0,3

Chii thich: Nguwoi ¢ do tudi trung binh la nguwoi khée manh dién hinh & trung tam Chau Au, nguwoi
thich nghi voi khi hau la nguoi dan ban dia, nguoi gia la nguoi co do tuoi tir 65 tuoi tro lén

2.2. 86 liéu

Trén thé gidi, chi s6 RSI ¢6 thé dugc tinh toan
dua vao sb liéu khi tuong gio, ngay, tuan, thang.
O Viét Nam, dua trén nguén sb liéu hién co,
nhom tac gia sur dung s6 liéu nhiét do va do 4m
twong ddi trung binh thang giai doan 1961 - 2010
tir 136 tram khi tugng quan tric cua Viét Nam.

3. Két qua va thao luin

3.1. Xdc dinh ngwéng phén cap chi sé RSI

TAP CHi KHi TUQNG THUY VAN

doi vdi thé trang nguwoi Viét Nam

Nhu dugc dé cap & muc 2.1, cong viéc cép
thiét sau khi da tinh toan chi s6 RSI 1a xac dinh
khoang gi4 tri duoc coi 1a d& chiu ddi voi con
nguoi. Khoang nay duogc lua chon trén co s&
khao sat gia tri RSI vao cac thang hodc cac mua
trén cac dia diém tiéu biéu c6 diéu kién SKH dé
chiu vé nhiét cho cu dan hodc khach du lich Viét
Nam. Céc dia diém la: Moc Chau, Sa Pa dai dién
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cho vung nlii Bic Bo, Ha Noi dai dién cho vung
Déng Béng Bic B9, Vinh, Hué, Nha Trang dai
dién cho ving dong bang duyén hai mién Trung,
Pa Lat dai dién cho viing nti Trung B va Can
Tho dai dién cho vung Nam BJ.
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Hinh 1 thé hién bién trinh ndm cta chi s RSI
tai cac tram khi tugng tiéu biéu cua Viét Nam.
Gié tri RSI twong tmg vdi cac thang co didu kién
SKH d& chiu thyc té trén cac dia diém tiéu biéu
dugc thé hién trong bang 2.

Bang 2. Gia tri RSI twong wng voi cac thang co diéu kién SKH dé chiu thuc té tai
mot so tram khi twong tiéu biéu cua Viét Nam

Tram tiéu

Cic thang co6 diéu kién SKH dé

Gia tri RSI lan lwot twong tng véi cac

biéu chiu thue té thang & cot bén trai

Moc Chau 4,5,6,7,8,9,10 0,00; 0,05; 0,08; 0,08; 0,06; 0,02; -0,04
Sa Pa 4,5,6,7,8,9 -0,08; -0,04; -0,02; -0,02, -0,03, -0,06
Ha Noi 3,4,10,11 -0,01; 0,11; 0,14; 0,03
Vinh 3,4,10,11 0,00; 0,12; 0,13; 0,03
Hué 2,3,4,10,11 0,01; 0,08; 0,18; 0,15; 0,08
Nha Trang 10,11,12,1,2,3 0,20; 0,16; 0,125 0,10; 0,12; 0,16
ba Lat 4,5,6,7,8,9 -0,04; -0,03; -0,04; -0,05; -0,05; -0,05
Cén Tho 12,1,2 0,16; 0,15; 0,17

030 =

o ——Mac Chiu saPa Ha Ngi

035 Vinh Hué Nha Trang

-0.40 PaLat Cin The

Hinh 1. Bién trinh nam ciia RSI tai mét sé tram khi twong tiéu biéu ciia Viét Nam

Nhu vay, hau hét cac thang khi hau dé chiu &
nude ta ¢6 gia tri RSI nam trong khoang 0,0 -
0,2, trir Sa Pa va Da Lat 1a hai dia diém du lich
ndi tiéng cia ca nude c6 gia tri RSI nho hon 0,0.

Xuét phat tir nhitng phén tich trén, nghién ciru
lga chon khoang gia tri RSI tur 0,0 dén 0,2 1a
ngudng d& chiu vé nhiét cho khach du lich Viét
Nam, nhung ngudng nay ciing c6 thé thay doi
tiy theo do tudi, tinh trang strc khoe va khach du
lich 1a ngudi nude ngoai.

3.2. Phén bé thoi gian ciia chi sé RSI

Hinh 2 thé hién bién trinh nam cua chi s6 RSI
trén 7 vung khi hau cta Viét Nam trong giai doan
1961 - 2010. C6 thé nhan thay, gia tri RSI ¢ nudc
ta nam trong khoang tir -0,25 dén +0,35, tuong
dbi thap trong mua dong, twong ddi cao trong
mua h¢. Trén pham vi ca nudc, gia tri RSI déu
thap nhét vao thang 12, thang 1 song cao nhét &
cac vung Tay Bic, Pong Béc, Pong bang Bic
Bo, Bic Trung B9, Nam Trung B vao céac thang

6, 7; va & Tay Nguyén, Nam B¢ vao cac thang 4,
5. Gia tri RSI c6 su ddng nhat dang ké giira cac
tram & cac ving dong bang ven bién nhung khac
nhau déang ké ¢ cac ving nti Pong Bic, Tay
Bic, Tay Nguyén. Tai Sa Pa, Da Lat cho thiy
diéu kién SKH nhiét hoi lanh mua dong, dé chiu
hon vao mua hé. Nam B0 trai qua sy cing thang
vé nhiét rat dai, sudt tir thang 3 dén thang 10,
trong khi ¢ hau hét cac dia diém thudc Tay
Nguyén cé diéu kién nhiét d& chiu trong khoang
thoi gian nay (Hinh 2).

3.3. Phén bé khéng gian ciia chi so RSI
trong cdc thang mua hé

Nhu di duge d& cap & trén, chi sé RSI 1a chi sb
SKH thich hop duoc sir dung dé danh gia sy cing
thang vé SKH do diéu kién néng trong mua hé.
Do d6, nghién ctru tap trung phan tich phan bd
khong gian ctia chi s RSI tir thang 3 dén thang 10
tao diéu kién cho khach du lich lwa chon dugc dia
diém va thoi gian thich hop cho ky nghi.

TAP CHI KHi TUQONG THUY VAN
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Hinh 3 cho thay gia tri RSI phd bién 1a tir -
0,15 dén 0,25 vao thang 3; -0,1 dén 0,3 vao thang
4,9; -0,05 dén 0,35 vao cac thang 5, 6, 7, 8; va -
0,1 dén 0,25 vao thang 10.

Vao thang 3 (Hinh 3a), gia tri RSI 16n hon 0,2
& hau hét Nam Bo; nho hon 0 ¢ phan 16n Bic
B6, mot phan nho phia dong bic ciia Bic Trung
Bo6 va & Da Lat (Tay Nguyén). Hau hét Béc
Trung B, Nam Trung Bo, Tay Nguyén trai qua
diéu kién SKH nhiét d& chiu thoi diém nay.

Vao thang 4 (Hinh 3b), gia tri RSI cao nhét
(0,25 dén 0,3) @ Nam B0, thap nhat (tir -1 dén 0)
& phia Pong Bic tinh Lai Chau, phia Bic tinh
Yén Bai, va 6 Tam Pao (Vinh Phuc), Pa Lat
(Lam Pdng). Phan 16n Viét Nam trai qua diéu
kién SKH d& chju thoi diém nay, trir cac dia diém
no6i trén va phan 16n Nam Trung B.

Vao thang 5 (Hinh 3c¢), gié tri RSI 16n hon

Tiy Bic

=—Lai Chm

——Senla

Péng bang Bic B

/N

4567891011\

= Ha Noa
~——Hoca Binh
=Pt Lien

Nam Trung B

03
e D2 Nang
02 3 [ =—Tra My
01 ——BaTo
5 = Quy nhon
00 e Nha Trang

123455?89101112

Nam Bd

1 2 3 4 5 6 7 B 2 1011 12
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e g1 Biem

=T en Chau
=—Moc Chau

e Thai Bimh
==—Nam Dinh
seNinh Binh

= Quang Nga

0,2 & Nam B9, hau hét Déng béng Bic BO,
Trung B3, mot phén dién tich Bong Bic va tai
AyunPa (Tay Nguyén), trong d6 cao nhit & Nam
B va ven bién Trung B6 tir Vinh dén Phua Yén.
Chi nho hon 0 tai Sin HO (Lai Chéu), Sa Pa (Lao
Cai), Pa Lat (Lam Dong). Hau hét Tay Béc va
Tay Nguyén c6 diéu kién SKH dé chiu thoi
diém nay.

Vao thang 6 (Hinh 3d), gia tri RSI 16n hon
0,2 & hau hét dién tich Pong Béc, Pong bang
Bic Bo, Bic Trung B, Nam Trung B, Nam B0,
mot phan dién tich Tay Bic va tai Ayunpa (Tay
Nguyén), trong d6 cao nhat (0,3 dén 0,35) &
Déng béng Bic Bo, mot phén Bic Trung B va
ven bién Nam Trung Bg; nhé hon 0 chi ¢ Sin H),
Sa Pa, Pa Lat. Hau hét Ty Nguyén trai qua diéu
kién SKH dé chiu thoi diém nay.

Dong Bac

=—5aPa
——Ha Giang,
——Bac Quang
—Yen B
——Lang Son
s Thitt Ngurven
= Tiyen Quang
——-Ca0 Bang

==Thanh Hoa
==——Tucng Ducng
—Vinh
=—Ha Tinh
sTuyen Hoa
~—Diong Dod
we Diong Ha
=——Hue

——Kon Tum
——Pleiku
— Avun Pa
——B.M Thuet
= Diac Nong
DalLat
——BaoLoc

Hinh 2. Bién trinh nam cua chi sé RSI trén
7 vung khi hau cua Viét Nam trong thoi ky
1961 - 2010
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Vao thang 7 (Hinh 3e), gia tri RSI 16n hon 0,2
& hau hét dién tich Pong Bic, Pong bang Bic
Bo, Bic Trung B, Nam Trung B, Nam Bo, mot
phan dién tich Tdy Béc va Ayunpa (Tay
Nguyén), trong d6 cao nhat & Pong bang Bic
B0, mot phén Bic Trung B va mot s6 dia diém
ven bién Nam Trung B voi gia tri tir 0,3 dén
0,35, riéng Van Ly (Nam Dinh) 16n hon 0,35;
nho hon 0 chi & Sin HY, Sa Pa, Da Lat. Hau hét
Tay Nguyén trai qua diéu kién SKH d& chiu thoi
diém nay.

Vao thang 8 (Hinh 3f), gia tri RSI 16n hon 0,2
& hau hét Pong Bic, Pong bang Bic By, Bic
Trung B, Nam Trung B, Nam B9, mot phﬁn

Vao thang 10 (Hinh 3h), gia tri RSI 16n hon
0,2 & Nam B9, nhé hon 0 & mot s dia diém
vung cao thude Bic Bo (Sin HO, Tam Duong,
Pha Din, Moc Chau, Sa Pa, Bic Ha, Mu Cang
Chai, Tam D4o) va tai Pa Lat (Lim Dong).
Hau hét Pong Bic, Pong bang Bic B, Trung
B9, Tay Nguyén trai qua diéu kién SKH dé

BAI BAO KHOA HQC

Tay Bic va tai Ayunpa (Tdy Nguyén), trong dé
cao nhit (0,3 dén 0,35) & Pong bang Bic Bo; nho
hon 0 chi ¢ Sin Ho (Lai Chau), Sa Pa (Lao Cai),
Pa Lat (Lam Dong). Hau hét Tay Nguyén trai qua
diéu kién SKH dé chiu thoi diém gian nay.

Vao thang 9 (Hinh 3g), gid tri RSI 16n hon
0,2 & hau hét Déng béng Bic Bo, Nam B9, ven
bién Nam Trung Bo, mot phan dién tich Pong
Bic, Bic Trung Bo (dic biét ven bién), trong d6
cao nhét (0,25 dén 0,3) ¢ phia Tay Tay Nam Bo;
nho hon 0 chi tai Sin HO (Lai Chau), Sa Pa (Lao
Cai), Pa Lat (Lam Ddng). Hau hét Tay Bic, Tay
Nguyén trai qua diéu kién SKH dé chiu thoi
diém nay.

an .- 1:} _
\ o »
(c) (d)
. e

(g

()
Hinh 3. Chi 56 RSI trung binh trong cdc thang 3 - 10 giai doan 1961 - 2010

chiu thoi diém nay.

4. Két ludn

Trong nghién ciru nay, chi s6 RSI dugc sir
dung dé phan tich diéu kién SKH vé nhiét trén
khu vuc Vi¢t Nam trong cac thang mua he.
Khoang gié tri RSI tir 0,0 - 0,2 dugc dé xuat 1a
ngudng dé chiu vé& nhiét cho khach du lich
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trong nude. Gia tri RSI cao nhét vao cac thang
6, 7 & cac ving Tay Béc, Pong Bic, Dong
br:fmg Bic Bo, Bic Trung B9, Nam Trung B0,
va vao cac thang 4, 5 & Tay Nguyén, Nam BJ.
Ving Nam B9 trai qua sy cing thang vé nhiét
dai nhat trong tat ca cac ving, trong khi diéu
kién d& chiu vé nhiét xdy ra ¢ hau hét Tay
Nguyén vao thoi gian nay. Thoi gian khach du
lich can luu ¥ trén cac dia diém & Tay Bac la

vao cac thang 3, 4, 7, 8, 10; & Pong Bic, Pong
bang Bic Bo vao cac thang: 3, 5 - 9; & Bac
Trung B6 vao cac thang: 5 - 9; va & Nam Trung
Bo vao cac thang: 4 - 9. Piéu kién dé chiu vé
nhiét trong mua h¢ ¢ hau hét ving Tay Bac la
vao cac thang 4, 5, 9; 6 Pong Bic, Pong bang
Bic B vao cac thang: 4, 10, & Bic Trung Bo
vao cac thang 3, 4, 10; va & Nam Trung B vao
cac thang 3, 10.

Loi cam on: Bai bdo hodan thanh nho su tro givip tir due an cdp Bé Tai nguyén va Moi triong “Xay

dung hé théng phan tich dw bdo va cung cdp cdc san pham khi hdu, bé cong cu hé tro ra quyét dinh

canh bdo mét s6 loai thién tai khi hdu chinh phuc vu phat trién kinh té - xd hoi va phong chéng

thién tai” do Vién Khoa hoc Khi twong Thuy van va Bién déi khi hdu chii tri thuc hién.
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CLIMATE INFORMATION FOR TOURISM IN VIET NAM
ESTIMATED BY THE RELATIVE STRAIN INDEX (RSI)

Khiem Van Mai, Thuy Thi Thanh Truong
Viet Nam Institute of Meteorology, Hydrology and Climate change

Abstract: In this article, the relative stress index (RSI) is used to analyze the thermal bioclimatic
condition for tourism in Viet Nam. The 1961 - 2010 observation data from 136 meteorological sta-
tions over Vietnam used in the assessments of the tourism climate. The study results showed that the
period of the maximum stress impact of temperature to human's tourism activities is June to July in
the North and Central regions; and April to May in the Highlands Central and the South regions of
Viet Nam. The longest duration of the positive impact of temperature on the human's tourism activ-
ities is from March to October in the South of Viet Nam.
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