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PANH GIA BIEN PONG STRESS NHIET O THANH PHO HA NOI

Dao Ngoc Hung*, Hoang Luu Thu Thuy?, Ding Bich Thao! va Tran Thi Thao®
'Khoa Pia li, Truong Dai hoc Su pham Ha Ngi
i¢gn Dia li, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
3Trung tam Quan trdc Tai nguyén va Méi trirong Quang Ninh

Tém tat. Ha Noi 1a d6 thi 16n thir 2 cta Viét Nam, c6 toc dd do thi hoa nhanh, mat d6 dan
s6 cao va thu nhap cia  nguoi dan tang nhanh. Tuy nhién do bién d6i khi hau va sy do thi
hoa nén stress nhiét dién 1a ngay cang tram trong hon, anh huong tiéu cuc dén stc khoé
cong dong. Nghién ciru da str dung phuwong phap tinh nhiét d6 hiéu dung (ET) dé danh gia
mirc d6 bién ddi theo khong gian va thoi gian ciia stress nhiét tai thanh phd Ha Noi trong
giai doan 1961-2020. Két qua tinh toan gié tri ET cho thay, ET trung binh nhiéu nim & mirc
hoi néng, chii yéu tap trung trong 3 thang 6, 7, 8. Gia tri ET ¢6 xu thé ting rd rét giai doan
nay. Trong do, thoi ki tir nam 1961 - 1997 hau nhu khong xuit hién ET ¢ mirc néng, nhung
tir nam 1998 dén nay, s6 thang ET ¢ mirc nong rat thuong xuyén xuét hién trong cac thang
6 va 7. Sb thang nong & khu vuc trung tdm thanh phé Ha Noi cao hon nhiéu céc ving xung
quanh. V&i xu thé nhu vy trong tuong lai, cac thang 6 va 7 s& ludn ¢6 ET s& & mirc néng.
Két qua nghién ctru 13 tai tu liéu hitu ich cho cac co quan quan Ii, nganh y té dé tr do dua ra
cac hanh dong cu thé nham tang cudng hé thdng cham soc stc khoé, phét trién co s¢ ha
tang, cung cap thong tin cho cong dong vé nguy co bi stress nhiét.

Tir khéa: bién ddi khi hau, stress nhiét, xu thé, bién dong.

1. Mé dau

Stress 1a phan ng qué muc cua co thé trudc cac &p luc dén sy ton tai ciia con ngudi vé thé
chat va tinh than [1]. Nguoi bi stress nhiét 1a khi nhiét 6 bén trong co thé vuot qua pham vi
diéu chinh cho hoat dong binh thuong [2]. Khi mai bi stress nhiét, nhiét do bén trong co thé
tang 1én va nhip tim tang lén. Khi co thé tiép tuc tich nhiét, nguoi do bét dau mat tap trung va
kho khén trong gidi quyét cong viéc, o thé tro nén céu kinh hodc é6m yéu va thuong mat cam
giac thém udng. Giai doan tiép theo thuong dan téi ngat xiu va tham chi tir vong néu ngudi do
khong dugc ha nhiét [3].

Panh gia mirc do stress nhiét c6 thé dua vao nhiét do biéu kién (AT) va nhiét bau w6t
(WBGT). AT la mot mbi quan hé can bang nhiét - co thé nguoi theo kinh nghiém va cé thé
dugc tinh toan tryc tiép tir cac bién khi twong tiéu chuan [4, 5]. Stull va Roland di xay dung
cong thirc xéac dinh WBGT bang d6 am twong ddi va nhiét do khong khi [6].

Nghién cau cuaWu va cong su [7] da danh gid stress nhict dwa trén chi s6 ET véi cac yéu
t6 diu vao bao gdm: nhiét do, d6 4m twong ddi va toc do gié cho 1anh thé Trung Qudc giai doan

1961 - 2014. Két qua khu vuc c6 mirc do stress nhiét cao nhat 1a xung quanh cac ving dong bang
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séng Hang, sdng An. Co quan Thoi tiét Quéc gia Hoa Ky dwa vao nhiét d6 va d6 4m tuong ddi
dé xay dyng chi sb nhiét (HI, con dwoc goi la nhiét do biéu kién) 1am thudc do - dé xac dinh cac
ngudng rai ro nham canh bao nhiét cho cong dong. Trang WEB cua NOAA ciing dua ra cong
cu du bao nhiét, trong d6 c6 bang phan cap danh gia stress nhiét, ban d6 du bdo cac ving co
nguy co stress nhiét & Hoa Ky dua vao wet-bulb temperature [8].

Nghién ctru cua Im va cong su [9] danh gia stress nhiét dya trén chi s6 nhiét cua nhiét ké
wot tai ving Nam A (trong d6 c6 Viét Nam) vai chudi s6 liéu trong giai doan 1976 - 2005 va sb
liéu kich ban bién doi khi hau. Két qua cho thay chi sb nhiét caa nhiét ké uét 6 xu thé ting cao
vao cudi thé ki 21. Tac gia Nguyén Cong Tai va Nguyén Ping Quang di nghién ctru va nhan
thdy c6 xu thé gia tang nhiét d6 cam nhan va hé sé nhiét du thira thdng qua dir liéu khi twong tai
Quang Nam tir ndm 1979 dén 2019 [10].

Téc gia Kjellstrom va cong su [11] cho rang, d6i twong dé bi stress nhiét 1a ngudi cao tudi,
béo phi, nguoi sic khoe kém va nhirg ngudai kém thich ghi véi ndng bac. Su gia tang stress
nhiét do bién doi khi hau dén nim 2030 s& lam giam ning suit lao dong trén toan cau tuong
duong voi 80 triéu viéc lam toan thoi gian. Tac gia Tran Ngoc Pang va cong su [12] da thdy co
méi lién hé gitra nhiét do, s6 lwong nguoi nhap vién do stress nhiét, ti I tir vong & cac nudc
dang phat trién vang nhiét déi cling nhu kha nang thich tng véi diéu kién thoi tiét khac nghiét.
Nghién ctu ciia Phung Diing va cong su [13] da cho thay do ning nong, & Ha Noi va Quang
Ninh c6 sb lugng ngusi nhap vién tang 2,5%, & mirc twong ddi cao so véi trén thé gici. Nghién
ctiu trén ciing cho thay nhitng ngudi bi bénh nhiém tring, tim mach, bénh duong hd hap la
nhitng ddi tuong dé bi stress nhiét do niang nong. Nhu vay cd thé thiy niang nong tac dong rat
I6n dén sirc khoé cong dong & Bdng bang sdng Hong.

Nghién cua cua Pao Ngoc Hung di chi ra rang, do hiéu tmg d6 thi ¢ thanh phé Ha Noi, nén
nhiét @6 trong khu vuc noi thanh cao hon khu vuc ngoai thanh khoang 1 - 2°C [14]. Chinh su d6
thi hoa cang lam gia tang mirc d6 stress nhiét ¢ tha d6 Ha Noi.

Diém méi cua nghién ciu nay 1a danh gia su phan hoé theo khong gian cua stress nhiét tai
thanh phd Ha Noi. Hy vong két qua cua nghién ctu s& 1a tu liéu hitu ich dé dé cac co quan quan I,
nganh y té trén co so tu liéu d6 dua ra cac hanh dong cu thé nham ting cuong hé thong cham
s6c sic khoé, phat trién co so ha tang, cung cap thdng tin cho cong dong vé nguy co bi stress nhiét.

2. N§i dung nghién ctru

2.1. Lanh thd, s6 liéu va phwong phap nghién ciru
2.1.1. Lanh thé nghién ctu

Thanh phé Ha Nbi nim trong pham vi tir 20°34” dén 21°18’ vi do Béc va tir 105°17° dén
106°02” kinh d6 Pong (Hinh 1). Dién tich tu nhién toan Thanh pho la 335.860 ha, chiém 1% vé
dién tich ty nhién cua ca nude. Dai bo phan dién tich Ha Noi nam trong viing Pong biang chau
thd séng Hong, c6 do cao trung binh 5 - 20 m so véi muc nudce bién, chi ¢ ving ddi ndi tap
trung & phia Bac va phia Tay thanh phé thudc ria phia Nam cia diy nti Tam Péo co d6 cao tir
20m - 400 m. Ha Noi la tha d6 cua Viét Nam, dong thoi 1a do thi 6 mire do tap trung dan cu
cao bac nhét nudc ta, dan sé dén nam 2020 1 8,2 triéu ngudi (chiém gan 8,5 % dan s cua ca
nu6c), mat do dan sb 1a 2455 nguoi/km? 16n gap 8,3 1an mat do dan sé trung binh ca nuéce [15].
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Hinh 1. Bdn dé dia hinh thanh phé Ha ngi va vj tri cac tram khi twong

2.1.2. Nguon sb liéu
~ Nghién cau nay sir dung cac sb liéu: Nhiét do trung binh thang, d6 4m trung binh j[héng va
toc do gid trung binh thang trong giai doan 1961 - 2020 tai 4 tram khi tuwgng tai thanh pho Ha Noi
(t!’am khi twong Lang, Ba Vi, Son Tay va Ha Bong) va 3 tram khi tugng ¢ khu vuc 1an can dung
de tham khao (tram khi twgng Hiép Hoa, Hung Yén va Ha Nam).
2.1.3. Phwong phap nghién ctru
Phuong phap tinh nhiét d6 hiéu dung ET
Nghién ctru d sir dung phuong phap tinh chi s6 stress nhiét thdng qua cong thirc sau [16]:
37-T

0297+ (1 — L
- * k —_
1 ’ =700 1)

1,76 + 1,4 x v0-75
trong do, T: nhiét do khong khi & do cao 1,5 m so véi mit dét (°C); RH: do am twong ddi (%);
v: toc do gio ¢ dd cao 10 m (m/s);

Vi cong thire (1) c6 thé nhan thdy ET ti 1¢ thuan véi nhiét d, do am twong ddi va ti 18
nghich véi toc do gio.

ET =37 —

0,68 — 0,0014 « RH +
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Bdng 1. Bang phan cdp ddnh gid stress nhigt theo ET

Cam giac ciia co thé Giatri ET Tac dong déi véi co thé

Lanh 9°C-17°C

Hoi lanh 17°C-21°C Khong tac dong déng ké dén co thé

Dé chiu 21°C - 23°C

Hoi néng 23°C - 27°C C6 thé bi say nong khi hoat dong 1au ngoai troi
Noéng 27°C - 30°C C6 thé bj chuot rat do néng, kiét strc do ndng
Rét nong >30°C C6 thé bj sbc nhiét

Nguon: [16]

2.2. Két qua nghién ciru
2.1.1. Bién trinh nim cia stress nhiét

Bién trinh ndm cta ET trung binh thang trong 60 nam tai cac tram khi tugng (Hinh 2) cho
thdy su thay d6i ET trong nam. C6 thé nhan thay ET khong c6 su khac biét I6n gitra cac tram
khi tugng, trir tram khi twong Ba Vi 1a noi khong bi anh hudng cua qua trinh d6 thi hoa, nén c6
chi s6 stress nhiét thap hon cac tram khi twong khac nhung khong dang ké.

C6 thé nhan thay, tir thang 11 dén thang 3 nam sau ET déu & muc lanh; thang 4,10 & mic
hoi lanh; cac thang 5, thang 9 & muc dé chiu va cac thang 6, 7, 8 & mic hoi néng.

30 t

28

26

24

22

20

18

16

Chi s& nhiét hiéu dung (°C)

14

12

| ] 1 v v Vi Vil Vil IX X Xl Xl

w1 Nong i+ Holi néng Dé& chju = Hoilanh Lanh
= =SonTdy ——Ldng  «eeee- Ha bong — -Ba Vi

Hinh 2. Bién trinh ném ciia chi sé stress nhigt trung binh thang tai cac tram khi twong cia
thanh pho Ha Ngi giai dogn 1961 - 2020

2.2.2. Bién dng ciia ET thang cao nhit trong nim giai doan 1991 - 2020

Dé danh gia mirc d6 bién dong cua ET, vi & ving nhiét déi nén ching t6i chi yéu tap trung
quan tdm dén nhiing gia tri ET gay ra cAc cam giac hoi néng, néng, dic biét Ia rat ndng, va day
ciing 14 nhitng cam giac lién quan dén nhiig tac dong tiéu cuc, co thé gay nguy hiém ddi véi
sirc khoé cong dong.

Trong nghién ctiu nay, tac gia quan tam dén thang ma ET c6 gia tri cao nhat trong niam
(ETmax) va tim xu thé bién dong ciia ETmax trong giai doan 1991 - 2020.
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Theo Hinh 3, ¢6 thé nhan thiy xu thé bién doi ciia ETmax I6n nhét tai tram khi twong Ha
Dong 1a 0,185 °C/nam, tiép sau Ia tai tram khi tuong Lzélng vai mirc tuong tng 14 0,018 °C/nam,
tai tram khi twugng Son Tay la 0,014 °C/nam va thap nhat ¢ Ba Vi 1a 0,005 °C/nam.
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Hinh 3. Bién trinh nam cia ET thang cao nhdt trong ndam tai cac tram khi twong
ciia thanh phé Ha Néi giai doan 1961 - 2020

2.2.3. S6 thang ET ¢ mirc rat néng giai doan 1991-2020
Trong giai doan 1991 - 2020, s6 thang ET & mirc néng hau nhu khong xuat hién trong thoi
ki 37 nam dau: 1961 - 1997, chi mét lan xuét hién duy nhét vao thang 7 nim 1983. Tuy nhién
trong nam 1998 di xuét hién trong thang 6 va thang 7 tai tram khi twong Lang, thang 6 tai tram
khi tuong Son Tay. Dac biét trong 2 nam 2016, 2019 sé thang ET ¢ muc ndng xuat hién ¢ ca 3
tram khi twong Lang, Ha Pong va Son Tay. Diéu ndy cho thay sb thang ET ¢ mirc néng c6 xu
thé tiang rd rét tai thanh phd Ha Noi, ngoai trir tai tram khi twong Ba Vi, khong cé thang ET &
muic néng trong toan bo giai doan. Xét tong s6 thang ndng trong ca giai doan 1961 - 2020, tai
tram khi tuong Lang c6 17 thang, tai tram khi twong Ha Pong c6 thang 7; tai tram khi tuong
Son tiy c6 8 thang, tai tram khi twong Ba Vi khéng c6 thang nao. Nhu vay c6 thé thiy muic do
néng & viing trung tm Ha Noi cao hon nhiéu nhitng khu vuc khéc trong thanh phé Ha Noi.
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Hinh 4. $6 thang ET 6 mirc rit néng tai 4 tram khi twong ciia Ha Nji giai doan 1991 - 2020
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Hinh 4. S6 thang ET ¢ mikc rit néng tai 4 tram khi twong ciia Ha Ngi giai doan 1991 - 2020
[(c), ()]

2.3. Thao luan
2.3.1. Sw khac biét vé& xu thé bién dong cia ETmax giira cac tram Khi twong giai doan
1991 - 2020

Tai ca 4 tram khi twong déu nhan thady ETmax c6 xu thé gia tang. Tuy nhién xu thé tiang
nay khong dong nhat ¢ ca 4 tram khi tugng, nho nhit ¢ tram khi twong Ba Vi, va nho hon han
S0 Vi xu thé tai cac tram khi twong con lai. Nguyén nhan cé thé Ii giai la do lién quan véi téc
d6 d6 thi hoa nhanh nhat & Ha Pong, nén xu thé ETmax 16n nhat & tram khi tugng Ha Pong, tai
tram khi twong lang Ha Noi, tai Son Tay toc d6 do thi hoa déu dién ra manh mé& nén gia tri
ETmax ciing rat 16n. Gia tri ETmax nho nhat tai tram khi twong Ba Vi do toc do do thi hod thap
¢ Ba Vi.
2.3.2. Xu thé nong birc trong cac thang 6, 7 tai Ha Noi

Gia tri ET la su két hop giira nhiét d cao, d6 4m cao va toc do gi6 thap tao nén cam giac
ndng buc, ngot ngat va co thé gy ra su nguy hlem dbi voi stc khoé va tinh mang cua con
ngudi. Qua két qua tir muc 2.2.3 ¢6 thé du béo rang trong tuong lai, véi xu thé bién doi khi hau
va do thi hoa, trong céc thang 6, 7 tai ndi thanh Ha Noi, Ha Dong va Son Tay, gia tri ET lubn &
mtic néng, bao dong trong thoi gian ndy ludn néng buc, c6 thé tac dong dén co thé con ngudi
nhu bi chuét rat do nhiét hozc kiét sirc vi nong, va cé thé bi say nong khi tiép xtc 1au va / hoic
hoat d6ng thé chat.

3. Kétluan

ET & Ha Noi ¢ su bién dong qua cac thang trong nam phan anh tinh mua rd rét. Két qua
tinh ET thang trung binh cho ca giai doan 1961 - 2020 cho thay cac théang 6, 7, 8 ET & mic hoi
nong, can chii ¥ hon dén sirc khoé trong nhirng thang nay.

ET caa thang nong nhét trong nam co xu thé ting khoang tir 0,014 °C/nam - 0,018 °C/nam
& nhitng noi téc d6 do thi hoa cao va ¢ noi téc d6 do thi hoé thiap nhu Ba Vi, xu thé gia ting cua
ETmax rat nho chi 12 0,005 °C/nam. Véi xu thé ndy, cd thé du bao ring trong twong lai ET s&
con cao hon hién nay, dac biét tai Ha Pong, Lang nén can c6 nhiing giai phap thich tng véi
néng nong trong twong lai dac biét 12 tai Ha Dong, Lang.

S6 thang nang ndng tai cAc tram khi twong bién dong rd rét theo thoi gian. Néu nhu trong
thoi ky tir ndm 1961 - 1997 hau nhu khong xuat hién ET & muc rat nong, thi tir nim 1998 dén
nay, s6 thang ET & muc rat néng rat thuong xuyén trong cac thang 6, 7. Véi xu thé nhu vay
trong tuong lai, CAc thang 6, 7 ¢6 ET s& ludn ¢ mirc rat ndng. Sé thang nong ¢ khu vuc trung
tam thanh phé Ha Noi cao hon nhiéu c&c viing xung quanh. Vi vdy, cac co quan quan li, nganh
y té trén co so tu lidu d6 dua ra cac hanh dong cu thé nham ting cudng hé théng cham soc sirc
khog, phét trién co sé ha tang, cung cap théng tin cho cong dong vé nguy co bi stress nhiét trong
cac thang 6, 7 tai Ha Noi, Ha Bong va Son Tay.
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Nghién ctru can tiép tuc phat trién chi tiét hon theo ngay, hoac theo tuan, vi gid tri ET trung
binh thang s& nho hon mét s gia tri ET theo ngay, va khi do danh gia theo thang s& khong cung
cap dugc day da mie do tac dong cua ndng buc dén suc khoé con nguoi.

Loi cam on. Bai bao 1a san pham cua dé tai VAST 05.01/22-23, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam.

TAI LIEU THAM KHAO

[1] Selye, H., 1936. A syndrome produced by diverse nocuous agents. Nature, 138(3479),
p. 32-32.

[2] Nardone, A., et al., 2010. Effects of climate changes on animal production and
sustainability of livestock systems. Livestock Science, 130(1-3), pp. 57-69.

[3] Office of the Vice President for Reseach. What is Heat Stress? 2021 [cited 2021 18th
February].

[4] Steadman, R., 1979. The assessment of sultriness. Part I: A temperature-humidity index
based on human physiology and clothing science. Journal of Applied Meteorology
Climatology, 18(7), pp. 861-873.

[5] Steadman, R., 1984. A universal scale of apparent temperature. Journal of Applied
Meteorology Climatology, 23(12), pp. 1674-1687.

[6] Stull, R., 2011. Wet-bulb temperature from relative humidity and air temperature. Journal
of Applied Meteorology and Climatology, 50(11), pp. 2267-2269.

[7] Wu, J., et al., 2017. Changes of effective temperature and cold/hot days in late decades
over China based on a high resolution gridded observation dataset. International Journal of
Climatology, 37, pp. 788-800.

[8] National Weather Service. Meteorological Conversions and Calculations: Heat Index
Calculator. 2021 [cited 2021 10th July]; Available from: https://www.wpc.ncep.noaa.gov/
html/heatindex.shtml.

[9] Im, E.-S., J.S. Pal, and E.A. Eltahir, 2017. Deadly heat waves projected in the densely
populated agricultural regions of South Asia. Science Advances, 3(8), p. e1603322.

[10] Tai, N.C. and N.D. Quang, 2020. Nghién cizu xay ding bé chi tiéu nhiét dm dnh hwong téi
sirc khde mét sé cong dong dan cur tai Quang Nam. Tap chi Khi tirong Thiy van, 717,
tr. 20-31.

[11] Kjellstrom, T., et al., 2019. Working on a warmer planet: The impact of heat stress on
labour productivity and decent work. Publications Production Unit, International Labour
Organization: Geneva.

[12] Dang, T.N., et al., 2019. Effects of extreme temperatures on mortality and hospitalization
in Ho Chi Minh City, Vietnam. International Journal of Environmental Research Public
Health, 16(3), p. 432.

[13] Phung, D., et al., 2017. Heatwave and risk of hospitalization: A multi-province study in
Vietnam. Environmental Pollution, 220, pp. 597-607.

[14] Pao Ngoc Hung, 2013. Panh gia anh huong cua giao théng dén hiéu ing dao nhiét & thanh
phd Ha Noi. Tap chi Khi twong Thuiy van, 626(2), tr. 46-50.

[15] Tong cuc Théng k&, 2021. Nién giam thong k&, Ha Noi.

[16] Hentschel, G., 1986. A human biometeorology classification of climate for large and local
scales. in Proc. WMO/HMO/UNEP Symposium on Climate and Human Health.

121



Dao Ngoc Hung, Hoang Luu Thu Thuy, Bang Bich Thao va Tran Thi Thao

ABSTRACT

Assessment of heat stress change in Hanoi city

Dao Ngoc Hung!, Hoang Luu Thu Thuy?, Dang Bich Thao® and Tran Thi Thao®
'Faculty of Geography, Hanoi National University of Education

’Institute of Geography, Vietnam Academy of Science and Technology

3Quang Ninh Natural Resources and Environment Monitoring Center

Hanoi is the second-largest city in Vietnam, with rapid urbanization, high population
density and continuously increasing people's income. However, due to climate change and
urbanization, heat stress is becoming more and more serious, affecting public health. This study
used the method of calculating effective temperature (ET) to evaluate the spatial and temporal
variation of heat stress in Hanoi city from the period 1961 to 2020. Calculation results of the ET
value showed that the ET at the hot and fairly hot level was mainly concentrated in June, July,
and August. ET tends to increase markedly over time. During the period 1961 - 1997, there was
almost no hot ET, but from 1998 to the present, the number of hot ET months occurs frequently
in June and July. The number of hot months in the downtown area of Hanoi is much higher than
in the surrounding areas. With such a trend in the future, the months of June and July will
always have hot ET. The research results are useful documents for management agencies and
the health sector to take specific actions to strengthen the health care system, develop
infrastructure, and inform the community about the risk of heat stress.

Keywords: climate change, heat stress, trends, change.
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