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PAC PIEM VA XU THE BIEN POI HAN KHi TUQNG O
TAY NGUYEN

Vii Anh Tuén', Vii Thanh Hang?, Trinh Hoang Dwong?

Tém tit: Nghién ciu nay danh gia ddac diém va xu thé bién doi cia han hdn tai 13 tram khi
twong ¢ Tdy Nguyén. Chi sé SPI va chi s6 han nghiém trong Palmer dwoc sir dung dé xdc dinh tinh
trang han han. Két qua cho thdy, ¢ phia Bic Tay Nguyén ¢é TGH han hdn cao hon & phia Nam, va
xdc dinh dwoc 8 dot han khi twong nghiém trong trong thoi ky 1979-2016. Tt Gn sudt han theo thang
phé bién khodng 12% dén 20%. Xu thé ting tuyén tinh ciia TGH tai mét so tram nhu Pk Néng,
Ayunpa, Pleicu va Pak T6 khoang 1,5- 2,0 thang/39 nam, cdc tram con lai ¢é xu thé TGH gidm
khodng 0,5-1,5 thang/39 ndm. Nhin chung, TGH trung binh trong cdc nam El Nino cao hon so véi
ndam Non ENSO va nam La Nina khodng tir 0,8 dén 3 thang, ngoai trir tinh Lam Dong.

Tir khéa: Han hdn, thoi gian han han (TGH), chi s6 chudn héa lwong miea (SPI), chi s6 han hdn

nghiém trong Palmer (PDSI).
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1. Mé dau

Han han 1a mot trong nhirng thién tai co6 tac
dong 16n dén moi trudng, kinh té - x hoi. Han
han anh huong dén da nganh kinh té - xa hoi; tai
nguyén nudc, nong nghiép, giao thong duong
thity, san xuét dién,... Ngoai ra han han con dan
t6i nguy co sa mac hoa. Bién ddi khi hau ciing 1a
nhitng nhan t6 gbp phan lam ting nguy co han
héan & nhiéu noi.

Han han bit nguén tir sy thiéu hut luong mua
trong mot thoi gian dai so voi didu kién trung
binh dai han. Han han c6 thé duoc phan thanh
bdn loai: (1) han khi twong; (2) han nong nghiép;
(3) han thuy vin; va (4) han kinh té - xa hoi [1].
Su phuc tap vbn co cua hién tuong han han goi
¥ rang khong c6 chi s6 han han nao 1a 1y tuong
cho tat ca cac khu vuc [7], do d6, dé danh gia
diéu kién han han & khu vuc cu thé, rat hitu ich
dé xem xét cac chi s khac nhau. Céc chi sé han
han thuong dugc dinh nghia tir lwong mua hoac
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cac bién khi tugng, thiy vin nhu d6 4m dét, boc
thoat hoi tiém ning, dong chay,...Trong sb do,
lwong mua 1a yéu t6 chinh trong cac chi s6 han
nhu chi s6 SPI ciia McKee va cs (1993) [6] hay
chi s6 PDSI cua Palmer (1965) [8]. Svoboda
(2016) [9] cho thdy vé& ngudn gbc, vu diém va
tdn tai, bao ham ca viéc dé& st dung cua chi s6
dua trén nguodn sb lidu co sin va cic chi sd
thuong duoc sir dung & cac quc gia.

O Viét Nam, mot sb cong trinh nghién ciru
nguyén nhan, dic diém, giai phap, giam sat, du
b4o han han ciing di dugc du tu nghién ciu
trong ndm gan dy, nhung quy mé danh gia chu
yéu & pham vi ca nude, co thé ké dén nhu Tran
Thuc (2008) [2], Nguyén Vin Thing (2010) [1].
V& xu thé bién d6i cia han han ciing d3 duoc
nghién ctru nhu Nguydn Vin Thing va cs
(2010), Vii Thanh Hang (2013) [4]. Xu thé nhiét
d6 ting nhanh trong ndm gan day, khu vuc Tay
Nguyén c6 mirc ting nhiét d6 16n nhét, han han
xudt hién thuong xuyén hon trong mua kho, do
d6 khao sat mot cach toan dién, chi tiét hon vé
dic diém va xu thé bién d6i han han trén ting
tiéu viing s& gop phan ting thém thong tin trong
vi¢c dinh lugng rui ro han han, xay dung ké
hoach quan ly han héan hi¢u qua.
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2. 86 liéu va phwong phdp

2.1. 86 liéu

Bai bao nay chu yéu su dung luong mua quan
tric tir s6 liéu tai 13 tram khi tuong, trong do co
5 tram c6 thoi ky s6 liéu dai 1961 - 2017 (57
nam), 08 tram c6 thoi ky 1979 - 2017 (39 nam)
va strc chira am ti da ctia dat ciia Co quan Hang
khong vii tru Hoa Ky (NASA), d6 phan giai 0.05°,
dugc cung cip mién phi va duoc chiét xuit cho
Tay Nguyén (Hinh 1) [10].

2.2. Cdc sé han hén

a) Chi s6 chudn héa heong muwa (SPI): Chi sb
SPI dugc McKee va cs [6] xay dung dua trén cac
mbi quan hé ctua han han véi tan suat, thoi gian
va quy mo thoi gian. Nam 2009, WMO khuyén
nghi SPI la chi s6 han khi tuong chinh ma cac
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quoc gia nén sir dung d¢ giam sat han han.

R—R
SR
Trong d6 R vaR la lugng mua va lugng mua
trung binh (mm), 8 R 1a cho d6 léch chuén cua
R. Gié tri thap ctia chi s6 SPI biéu hién diéu kién
kho han, gié tri cao biéu thi diéu kién 4m uét.
Gia tri 1on hon +2.0 biéu thi cac tinh trangqua
am; tir (1,5) dén (1,99) cho thdy tinh trang rat
am; tir (1,0) dén (1,49) cho thiy tinh trang am
vira; tir (0,99) dén (-0,99) tinh trang 14 gan binh
thuong; tur (-1,0) dén (-1,49) 1a tinh trang han
vira; (-1,5) dén (1,99) 13 han ning; va gia tri nho
hon -2.0 biéu thij tinh trang han rat nang.
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Hinh 1. So d6 tram khi twong (a) va sikc chira am toi da cia dat (b)[10]

b) Chi $6 han nghiém trong Palmer (PDSI):
PDSI dugc Palmer (1965) [8] phat trién
phuong phap két hop s6 liéu nhiét 6 va lugng
mua voi thong tin can bang nudc dé xac dinh
han han & cic ving san xuét cdy trong ctia Hoa
Ky. Su thiéu hodc thira am dét trong mot thang

duoc tinh (d): d=p—_Pp 2)

Trong d6 P 1a lugng mua, P 1a CAFEC (Cli-
matically Appropriate for Existing Conditions):
P =P— oPE+B;PR+y,PRO + §;PL  (3)
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Trong d6 PE 1a boc thoat hoi nude tiém ning
theo Thornthwaite (1948) [5]; PL 1a lugng nudc
t6n that tiém nang; PR 13 lvong nudc co thé duoc
hap thu boi dat, PR = AWC - (Su + Ss); PRO la
dong chay tiém nang, PRO = AWC - PR.Cac hé
sO a, B,y va 8 1a ty 18 trung binh cua ting gia tri
thuc t& (ET, R, RO va L) véi gia tri tiém ning
tuong ung (PE, PR, PRO va PL). Céc ty I¢ nay
duoc goi la hé s6 can béng nudc, no cd tac dung
diéu chinh cac gia tri tiém ning dé giai thich sy
thay doi trong mua va dugc tinh nhu sau:
RO

PRO’

ET R
OCl-—

L
=95 PR 1= PL

=

61’ -
Gia tri d 1a thiéu hut hodc du thira d6 am dat,
duoc diéu chinh theo su thay ddi theo mua dé tao
ra di thuong d6 4m Z (chi s6 Zpalmer), dai dién
cho diéu kién u6t hodc kho déi voi muia hién tai va
khi hau dia phuong. Diéu nay dugc thuc hi¢n
bang cach don gian nhan d va dic trung khi hau K
Z-dK )
Gia tri cua K thay doi tily thudc vao vi tri va
thoi gian trong nam:

o

, PE+R + RO
Ki :15l0g 13—+Z

17.67 ,
i=1 DiKi

Cong thirc cua K kha phirc tap va that khé dé
giai thich, né lién quan dén mic trung binh ciia
PE, R, RO, P va L. Gia tri 17,67 la gia tri thuc
nghiém cua Palmer.D duoc xé4c dinh theo cong
thirc sau:

Zallyear |di|

D=
#of years inrecord

(8)

Véi di thuong vé do am duogc tinh toan, PDSI
c6 thé duogc tinh toan. C6 ba chi sb trung gian, X;
1a chi s6 thiét 1ap cho mot dot 4m wét, Xz chi sd
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> +2.8D714+0.5 (7)

thiét 1ap cho mot dot kho va X 1a chi sé thiét 1ap
cho mot dot 4m w6t hodc kho hién tai. Gia tri
PDSI thuc té duoc xac dinh béng cach chon mot
trong ba chi sb theo mot bd quy tac, gia tri chi sb
PDSI duoc tinh tor Xi, X2 va X3. Mot trong ba
chi s6 nay dugc tinh theo cung mot cach. Vi du:
X3 = PDSIs tinh nhu sau:

€

Gia tri thap cua chi s6 PDSI biéu hién diéu
kién han, gia tri cao biéu thi diéu kién 4m wot.
Gia tri 16n hon +4.0 biéu thi diéu kién qua am; tir
(3,0) dén (3,99) 1a rt am; tir (2,0) dén (2,99) 1a
am vira; tir (1,0) dén (1,99) 1a am nhe; tir (0,5)
dén (0,99) 1a chom am; tir (0,49) dén (-0,49) 1a
gan chuan; tir (-0,5) dén (-0,99) 13 chém han; tir
(-1,0) dén (-1,99) 1a han nhe; tir (-2,0) dén (-2,99)
1a han vira; tir (-3,0) dén (-3,99) 12 han ning va
nho6 hon -4.0 biéu thi han rat nang.

3. Pic diém va xu thé bién doi ciia han khi
tuong

3.1 Tan suit ciia han

Z;
X3i = 0.897X3i_1 + ?

a) Tan sudt han theo thang

Tan sudt xay ra han han theo chi sé SPI-1t
(quy md thoi gian 1 thang) duoc thé hién o hinh
2a cho thdy tan suat han xdy ra cao 1a tir thang 5
dén thang 10 ¢ hau hét cac tram, ngoai tru Pa
Lat va Bao Loc ¢6 tan suét han cao hon dang ké
vao thang 3. Tan sut han han thap hon thuong
dugc tim thiy tir thang 12 dén thang 1 khoang
5% dén 10%, tham chi bang khong nhu tai tram
Pleicu, Kon Tum. Theo chi s6 PDSI (hinh 2b),
tan suat han xdy trong pham vi tir 5% dén hon
31%, phd bién khoang 15% dén 25%. Tan suét
han cao hon trong thang 1 dén thang 8, pho bién
khoang 15%-20%, va gia tri thap hon thuong
thy tir thang 9 dén thang 12, pho bién khoang
10-15%, ngoai tru M'DRzk. Nhin chung, chi s0
SPI va PDSI cho thay diéu kién han han xay ra
trong ca mua it mua va muia mua véi tan suat
cao.
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a) Chi sd SPI-1t
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Hinh 2. Tan suat xay ra han dva trén chi so:

b) Tan sudt han theo nam

Tan suét han theo ngudng MD (-1.5 < SPI <
-1) ¢6 thé xay ra & tat ca cac tram ¢ Tay Nguyén
khoang ttr 5% dén 14,6%, nhitng tram co tan sudt
han cao nhu tram Kon Tum, Pleicu, Ayunpa,
Budén Mé Thudt, Dak Nong. Tan suat han theo
ngudng han SD (SPI < -1.5) tir 1,8% dén 8,3%,
xay ra cao & Buon HO, Ayunpa va Pak To
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b) Chisd PDSI

Tan suat (%)

i 2 3 4 5 6 7 & 9 10 11 12
M'BRak
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a) chi sé SPI-1t<-1), va b) chi s6 PDSI<-2

khoang 7 dén 9% (Hinh 3a).Tan suit han theo
nguong MD (-3 < PDSI <-2) dugc udc tinh boi
chi s6 PDSI khoang 9,2% dén 13,9% va theo
ngudng SD (PDSI < -3) khoang 2,7% dén 9,0%
(Hinh 3b). Nhin chung, PDSI c6 tan suét han
theo nguong MD va SD cao hon SPI. Céc tram
¢6 tan suét han cao hon nhu tai Ayunpa, An Khé,
M'PRik, Buon H6 va Kon Tum.

a) Chi s SPI b) Chi sé PDSI
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Hinh 3. Tan sudt xudt hién han khi twong dua trén cac chi $0: a) chi 56 SPI va b) chi s6 PDSI

3.2. Thoi gian han han(TGH)

TGH cua SPI-1t, SPI-12t (tinh toan theo quy
mo thoi gian 1 va 12 thang) va PDSI duoc thé
hién & hinh 4 cho thdy phan bd khong gian va
thoi gian 1a kha twong tu nhau va thé hién kha
ndi bat nhiing nam han dién hinh. Gia tri cua
TGH cua SPI-1t va SPI-12t ¢c6 su khac biét nhau
dang ké; d6i véi SPI-1t, TGH dao dong tir 0 dén
7 thang, pho bién tir 2 dén 5 thang, trong khi d6
SPI-12t ¢6 TGH cao hon SPI-1t khoang 2 dén 3
thang. S¢ di vay la vi khi quy mo thoi gian tang
su tach biét gitta ngudng kho, 4m sé rd rang hon,
6 thé c6 ¥ nghia phat hién dau hiéu t6t vé thoi
ky han han kéo dai. Cac gia tri SPI ¢ cac thang

thot gian dai hon dugc tich Iy tir cac gia tri SPI
v6i thoi gian ngan hon, cac gia tri SPI & quy mo
thoi gian dai hon c6 xu hudng nghiéng vé 0,
ngoai trur xay ra han hodc 1 lut bat thuong [3].

Céac gia tri trung binh nhiéu nam thoi ky
1979-2017 ctia TGH cho mdi tram ¢6 thé minh
chung thém vé su bién dong khong gian ciia han
han va duoc thé hién ¢ hinh 4d: TGH cao duoc
tim théiy tai tram Dak T6, Kon Tum, An Khé va
Ayunpa. Nhin chung, cac tram c6 TGH cao chu
yéu duoc phan bd & cac khu vuc phia Bic va
giam dan vé phia Nam Tay Nguyén, thap nhét ¢
tram Bao Loc.

TAP CHi KHI TUQNG THUY VAN
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a) TGH theo SPI-1t

2010 Nam
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Hinh 4. TGH tai 13 tram khi twongl1979 dén 2017 (a, b, ¢);

Bai bao dinh nghia mdt dot han dugc gia dinh
dua trén SPI-12t va PDSI 1a mot s6 thang lién
tuc trong do cac gia tri SPI nho hon -1 va PDSI
1a nho hon -2. Trén co s& dién bién theo thoi gian
ctia chi s& SPI-12t va PDSI ¢6 thé xéac dinh duogc
cac dot han han xay ra & Tay Nguyén nhu nam
1982-1983, 1991-1992, 1994-1995, 1997-1998,
2001-2002, 2004-2005, 2010-2011 va 2015-
2016. Cac dot 4m w6t nhu nim 1984-1985,
1986-1987, 1995-1996, 1999-2000, 2005-2006,
2011-2012 va 2016-2017.

TGH cua cac dot han theo PDSI va SPI-12t
déu dao dong pho bién tir 7 thang dén 15 thang.

TGH trung binh {thing)

b) TGH theo SPPI-12t
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TGH trung binh nhiéu nam (d)

Tac dong cua cac dot han han dén cac vung cua
Tay Nguyén la c¢o6 su khac biét, ké ca cac dot han
c6 cuong do manh, vi du nhu dot han gfin day
nam 2015-2016, vung phia Nam cua Tay
Nguyén nhu Pad Lat, Lién Khuong va Bao Loc
¢6 TGH kha thip khoang nho hon 8 thang, trong
khi d6 dot han nam 1991-1992 khu vuc nay chiu
anh huong gan nhu kha dién hinh c6 TGH cao
nhat trong ca ving.Néu tinh trung binh cac dot
han thi nhin chung tram c6 TGH cao c6 xu
huéng giam dan tir Bic dén Nam Tay Nguyén,
cao hon ¢ Bik Té, Pleicu, Ayunpa, Eakmat.

Hinh 7. TGH ciia cdc dot han dién hinh; dua theo chi s6 SPI-12t (a) va PDSI (b)
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3.3 Xu thé bién déi ciia han khi twong

Xu thé ting/giam, mic d¢ bién doi cua han
han dua trén dau va do 16n cia hé sb ai 1a duoc
xéac dinh tir phuong trinh tuyén tinh theo thoi
gian. Mtrc d6 ¥ nghia cua xu thé tuyén tinh duoc
danh gia dwa trén kiém nghiém Student ddi véi
d6 16n ctia hé s6 twong quan tuyén tinh theo thoi
gian voi gia tri o= 0.1 (10%). Nham so sanh,
kiém tra chéo vé xu thé bién doi cua han han, do
d6 hé so ai cua phuong trinh tuyén tinh cta ca
chudi thoi gian gid trj chi s6 han va thoi gian han
(TGH) s€ dugc khao sat.

Két qua hé s ai dugc thé hién ¢ hinh 8 cho
thiy, xu thé ting/giam cta han han duya trén hé s6
al theo gia tri chi s6 han va TGH kha nhat quan
trén hau hét cac tram. Xu thé bién doi cua han
han c6 su khac biét trong cing mot tinh: (1) O
tinh Kon Tum, xu thé ting tuyén tinh cta han
han tai Pk T6 khoang 1,5 thang/39 ndm va tai
Kon Tum lai ¢6 xu thé giam tuyén tinh khoang
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1,2 thang/39 nam. (2) O tinh Gia Lai, xu thé
giam tuyén tinh cta han han tai An Khé khoang
1,7 thang/39 nim, ting tuyén tinh tai Ayunpa
khoang 2,5 thang/39 nam véi c6 do tin cdy 90%
va tang nhe ¢ Pleicu khoang 0,3 thang/57 nam
nhung khong dat do tin cay 90%. (3) O tinh Pak
Lik, xu thé giam ctia han han kha nhit quan trén
ca 3 chi s6 han, tuy nhién chi M'DRik méi dat do
tin cdy 90%, ba tram con lai han han c6 xu thé
giam nhe nhung khong dat mic y nghia
a=10%. (4) O tinh Dak Nong, han han co6 xu thé
taing nhe khoang 1,6 thang/39 nim nhéat quan
trén ca 3 chi s6, nhung khong dat do tin cay 90%.
(5) O Lam Dong, tinh trang han han ¢ xu thé
giam tai Da Lat v6i su théng nhét cua cé ba chi
s6.Tuy nhién, tai Lién Khuong c6 xu thé ting
nhe theo chi s6 PDSI, nhung lai ¢6 xu thé giam
theo SPI va SPI-12t va tai Bao Loc c6 xu thé
giam theo chi s6 SPI va SPI-12t, nhung lai c6 xu
thé tang nhe theo chi s6 PDSI.

Hinh 8. Xu thé tuyéh tinh (hé $6 a1 dwoc nhan véi 10) theo chi s6 SPI-1t, SPI-12t, PDSI; gid tri cua
chi 56 (a, ¢,e) va TGH (b, d, f). Hinh tron hodc tam gidc dam nét la rv c6 dé tin cdy 90%
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Nham muc dich kiém tra vé xu thé bién doi
cua tinh trang han héan, bai bao da tinh chénh I¢éch
TGH trung binh thoi ky 2107-1999 (19 ndm) va
1980-1998 (19 nam), ti 1& phan tram duogc so
sanh vai thoi ky 1980-1998. Két qua cho thay,
thoi ky gan day (2017-1999) ¢6 TGH cao hon
thoi ky 1980-1998 tai cac tram Pik Nong,

Ayunpa, Pleicu va Dk T6 1a kha r5. Nguoc lai,
cac tram nguoc lai déu c6 TGH théip hon thoi ky
1980-1998, ngoai trir tai Lién Khuong d6i véi
chi s6 PDSI. Nhin chung xu thé ting/giam cia
diéu kién han han trén cac tram kha nhat quan,
ngoai tror Bao Loc va Lién Khuong.
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Hinh 9. Chénh léch (%) ciia TGH thoi ky 1999-2017 so véi 1980-1998

3.4 Méi quan hé ciia ENSO déi véi tinh
trang han han ¢ Tdy Nguyén

Chi s6 Pai duong Nifio (ONI) di tr¢ thanh
tiéu chudn dé NOAA sir dung xac dinh cac su
kién El Nino va La Nina ¢ Thai Binh Duong
nhi¢t doi. Trén co s& phan loai cac nam ENSO
cia NOAA san co tir Webside: https:/gg-
weather.com/enso/oni.htm da tinh todn trung
binh TGH trong cac nam ENSO va dugc thé hién
& hinh 10 cho thay: Ngoai trir Pleicu va Pik

Nong, céc tram tur tinh Kon Tum dén Pik Nong
¢6 TGH trung binh trong cac nam EI Nino cao
hon so vdi nam Non ENSO va ndm La Nina
khoang 1,6 dén 2,2 thang dbi véi chi sé SPI-12t
(khoang 70% dén 110% so nam Non ENSO) va
khoang 2,0 dén 3,0 thang ddi véi chi s6 PDSI
(khoang 50% dén 80% so v&i nam Non ENSO).
Khu vuce tinh Lam Béng (cac tram Da Lat, Lién
Khuong va Bao Loc) co xu thé nguoc lai thuong
cao hon trong nam Non ENSO.

Hinh 10. Thoi gian han trung binh trong cdc nam ENSO theo chi s6 SPI-12t (a) va PDSI (b)
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4. Két luin

Trén co s& sb lidu do dai 57 nam (5 tram) va
39 nam (8 tram) da danh gia dac diém va xu thé
bién d6i cua han han dua trén chi s6 SPI-1t, SPI-
12t va PDSI cho Tay Nguyén, da thu duoc mot
s6 két qua sau:

Tan suat han theo thang ctia chi s6 SPI phd
bién khoang 10% dén 18% va chi s6 PDSI
khoang 15% dén 25%, tan suit han cao trong
thang mua hé. Cac tram ¢6 TGH cao chu yéu
dugc phan bd & cac khu vuc phia Bic va giam
dan vé phia Nam Tay Nguyén.

BAI BAO KHOA HQC

Nhin chung céc xu thé ting/giam cta han han
khé nhat quan trén ca ba chi $6, mot s tram ¢6
xu thé ting nhu Pik Noéng, Ayunpa, Pleicu va
Pik T6 voi mirc ting tuyén tinh khoang 1,5- 2,0
thang/39 nam, cac tram con lai c6 xu thé giam
v6&i mire giam khoang 0,5-1,5 thang/39 nam.

So v&i nam Non ENSO va ndm La Nina,
TGH trung binh trong cac ndm EI Nino cao hon
khoang tir 0,8 dén 3 thang nhu & Pak T6 nhu
Kon Tum, An Khé, Ayunpa, M’PRik, Eakmat
va Buén Mé Thudt.
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THE CHARACTERISTICS AND TRENDS OF METEOROLOGICAL

DROUGHT IN CENTRAL HIGHLANDS
Vu Anh Tuan', Vu Thanh Hang?, Trinh Hoang Duong?
'Tay Nguyen Observatory of Meteorology and Hydrology,
’Hanoi University of Science-Vietnam Natinal University ,
3Vietnam Institude of Meteorology, Hydrology and Climate change

Abstract: This study assesses the characteristics and trends of drought in 13 meteorological sta-
tions in the Central Highlands. SPI and PDSI indexs are used to determine drought conditions. The
results suggest that Dd drought duration (DD) is high in the North and low in the South Central
Highlands, it found that is the Central Highlands experienced eight severe meteorologycal droughts
in the period of 1979-2016. The monthly Ffrequency of monthly drought is about 12% to 20%. DD
is increased in some stations such as Dak Nong, Ayunpa, Pleicu and Dak To stations byabout 1.5 to
2.0 months/39 years, the remaining stations are decreased by about 0.5-1.5 months/39 years. The av-
erage TGH in El Nino years is higher than Non ENSO and La Nina years is about 0.8 to 3 months,
except for Lam Dong province.

Keywords: Drought, drought duration (DD), standardized precipitation index (SPI), Palmer
drought severity index (PDSI).
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