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Tém tit: Nghién civu nay danh gic xu hwéng dai han ciia nam chi s6 mwa cuc doan (RxIday, Rx5day, SDII,
CDD va CWD) tai khu vue phia Tdy Gia Lai trong giai doan 1980—-2024 bang cdch sir dung div liéu heong
mua ngay tir ba tram khi twong. Phuwong phdp kiém dinh Mann—Kendall va wéc heong d¢ doc Sen dwoc dp
dung dé phat hién cdc xu hudng don diéu va dinh lu"ang cuong do cua chiing. Két quad cho thdy sy tuong
phan ré rét giita s6 ngdy kho lién tlep (CDD) va s6 ngay mua lién tiép (CWD), phan anh tinh mua vy manh
cua khi hau khu vuec, dong thoi khang dinh vai tro cia dia hinh va hoan heu gié mia trong chi phoi mua cuc
doan. Xu thé bién doi cho thdy sw gia ting cac s kién mua I6n khong dién ra dong déeu ma mang tinh cuc
b, trong khi cac giai doan kho han co xu huwong kéo dai hon, thé hién tinh phue tap cua khi hdu cuc doan.
Phdn tich khéng gian chi ra rang cdc chi s6 mwa lon (Rxlday, Rx5day) tang manh hon tai khu viec ¢é dg cao
I6n va suon don gio, dic biét véi mwea nhiéu ngay. Ngwoc lai, CDD giam theo dé cao, cho thdy ving thap
chiu bién déng han ré hon, trong khi SDII bién déi it, phan énh tinh dong nhdt twong doi ciia cwong do mua.

Tir khod: Xu thé han dai, Tay Nguyén, chi s6 mua cuc doan, bién ddi khi hau.

1. MO PAU

Mua 1d mét thanh phan co ban ctia chu trinh thiy
vin va déng vai trd quan trong dbi v6i sy phan bd
ngudn nudc, san xuat néng nghiép va hé sinh thai ¢
cac vung nhiét déi nhu Tay Nguyén. Nhiing su kién
mua cyc doan, bao gom lugng mua tap trung 16n va
cac chudi kho han kéo dai, c6 thé gy ra cac tac
dong bét loi nhu ngap lut, x6i mon dat, han han va
thiét hai néng nghiép (Eric va nnk, 2028). Su bién
d6i cua cac chi s6 mua cyuc doan nay theo thoi gian
123 mot dau hiéu nhay cam cua bién doi khi hiu
(IPCC, 2021) va do do6 thu hat sy quan tdm ngay
cang tang trong cong dong nghién ctru khi tugng -
thiy vén.

Trong nghién ctru vé xu thé mua cyc doan & khu
vuc d6 thi, nhiéu tic gia di sir dung b cic chi sd
mua cuc doan tiéu chuan nhu Rxlday, Rx5day,
SDII, CDD va CWD dé dénh gia bién doi theo thoi
gian cua cac dac trung mua. Vi dy, mot nghién ciru
tai Thanh phé HO Chi Minh da phan tich bién dong
khong gian - thoi glan cua cac chi s0 nay trong giai
doan 1980-2017 va nhén thy O su gia tang dang Kké
trong mét s6 chi sd lién quan dén cuong d6 va thoi
gian kéo dai cua mua cyc doan, s dung cac phuong
phap thong ké phi tham s6 nhu kiém dinh Mann—
Kendall va d¢ déc Sen dé danh gla xu thé va do 16n
xu thé cua timg chi s6 (Quan va nnk, 2021). Ngoai
ra, cac nghlen ctru & khu vire Bic B cung ghi nhan
xu thé gia ting cuong d6 mua (SDII) va sy bién
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dong cua cac dac trung mua cuc doan khac trong céc
giai doan nhiéu thap ky (Thanh, 2023). Tai khu vic
Tay Nguyén, nghlen clru cua Dang et al. (2021)
ciing nghién ctru cac chi sé cuc doan (cu thé SDII,
CDD, CWD) ¢ Tay Nguyén, xu huéng theo thap ky
va lién h¢ ENSO bang phu’ong phép ITA (innovative
trend analysis) (Phuong va nnk, 2022)

Cac nghién clru khéc trén thé gi6i va ¢ khu vuc
Bong Nam A cling da ghi nhan sy bién ddi phuc tap
cta cac chi s6 mua cyc doan trong khoang vai thap
ky gan day, voi xu hudng tang chudi kho han (CDD)
tai nhiu diém quan tric va sy thay doi trong chudi
am (CWD) cling nhu lugng mua cyc tri tich Iy
(Yazid va Humphries, 2015) (Cheong va nnk, 2018;
Endo va nnk, 2009; Limsakul va Singhruck, 2016;
Supari va nnk, 2017). Mot nghién ctru khu vge Chau
A - Thai Binh Du’orng cho thay CDD la mot trong
nhu’ng chi s6 ¢ Xu thé tang rd rét trong khi mot sb
chi s6 khac thay d6i phirc tap phu thudc vao vi tri dia
1y va anh hudng khi hdu dai quy mo (Westra va nnk,
2013; Alexander va nnk, 2006). Cac chi s6 mua cuc
doan nhu lwong mua Ién nhat trong 1 ngiy
(Rx1day), lugng mua.

Tuy nhién, xét dén dia hinh cao nguyén phtrc tap
va ché d6 mua phin hoéa rd rét ¢ khu vyc Tay
Nguyén ndi chung va phia tay tinh Gia Lai ndi riéng,
van con thleu cac nghién ciru dai han vé xu thé bién
d6i cac chi s6 mua cuc doan & quy mé dia phuong.
Trong nghién ciru nay, ching toi st dung s lidu
mua ngay dai han giai doan 1980-2024 tir ba tram
khi twong & phia tdy tinh Gia Lai dé tinh toan va
phan tich xu thé ctia nim chi sé cuc doan chinh Ia
Rxlday, Rx5day, SDII, CDD va CWD. Muc ti€u la
cung cap mdt danh gia cap nhat va c6 hé théng vé
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bién d6i mua cuc doan trong ving nghién ctru, lam
co s0 khoa hoc cho viéc quan 1y tai nguyén nudc,
hoach dinh chinh sach noéng nghiép va thich ung
bién doi khi hu.

2. KHU VU'C NGHIEN CU'U VA SO LIEU

Khu vwe nghién ctru

Nghién ctru dugc thyc hién tai khu vyc phia Tay
tinh Gia Lai, thuéc ving Tay Nguyén Viét Nam,
nam trong khoang 12°58'-14°36'B va 107°27'-
108°54'D, giap Campuchia vé phia Tay. Dia hinh
khu vuc chi yéu 1a cao nguyén va doi nii phic tap,
v6i do cao dao dong tir khoang 400 m dén trén 1.000
m. Sy phan hoéa manh vé do cao va do ddoc tao nén
khac biét khong gian 10 rét trong cac qua trinh khi
héau va thay van. Hiéu Ung dia hinh anh huéng dang
ké dén phan bd mua, dic biét trong mua gié mua.
Khi hau mang tinh chat nhiét déi gié mua véi hai
mua rd rét: mua mua (thang 5-10) va mua kho

(thang 11-4). Lugng mua trung binh ndm khoang
1.800-2.500 mm, trong d6 80-90% tap trung vao
mua mua. Khu vyc nay thudc luu vyc cia nhiéu hé
thdng song quan trong & Tay Nguyén. Nong nghiép
(ca phé, cao su, ho tiéu) 1a nganh st dung dat chu
yéu, do d6 rat nhay cam vai cac hién tuong mua cuc
doan va kho han kéo dai. Véi dia hinh phire tap, khi
hau gi6 mua va sy phu thudc l6n vao lugng mua,
khu vyc phia Tay tinh Gia Lai 1a dia ban phu hop dé
nghién ciru xu thé ciia cac chi s6 mua cuc doan.

Dir liéu

Khu vyc nghién ciru c6 4 tram quan tric khi
tugng (Bang 1, hinh 1), tuy nhién nghién ctru chi st
dung lwong mwa ngay tr 3 tram khi tugng c6 chudi
s6 lidu lién tuc tir 1980 dén 2024. Cac chi sé cuc
doan dugc st dung trong nghién ctru dugc dinh
nghia trong bang 2, chi tiét vé cac chi sb c6 thé xem
trong (Alexander, 2006).

Bang 1. Danh sach cac tram khi twgng va toa d¢ kinh vi cac tram tai khu vue phia tiy tinh Gia Lai

Tén tram Kinh d¢ (°E) Vi do (°N) Giai doan
PleiKu 108.0167°E 13.96667°N 1980-2024
AnKhe 108.65°E 13.95°N 1980-2024
AyunPa 108.45°E 13.38333°N 1980-2024
Yaly 107.75°E 14.12°N 2002-2024
Bang 2. Cic chi s6 sir dung trong nghién ctru
Chi sb Dinh nghia Pon vi Cong thirc tinh
Rxlday |Lugng mua ngiy 16n nhit nim mm Rxlidgy 1:2 maJIiI(P")’
i+4
Rx5day |Lugng mua 5 ngay 16n nhat nam mm Rx5day = max (Z Pj> i=12..N-4
j=i
NP
SDII  |Cuong dd mua cua cac ngdy mua mm/ngay spil = ==t
w
CDD  [S6 ngay kho lién tiép 16n nhat nim Ngay CDD = max (dy)
CWD  [S6 ngay mua lién tiép 16n nhat nim Ngay CWD = max (wy)
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3. PHUONG PHAP NGHIEN CUU

Phwong phap kiém nghi¢m phi tham s6 Mann-
Kendall

Dit liéu chi s6 luong mua cuc doan dugc phan
tich bang phuong phap thong ké, trong d6 chi sd
trung binh va do 1éch chuén cta chudi duoc sir dung
(Daniel, 1997; Tan, 1999).

Phuong phap Mann-Kendall dugc éap dung kha
rong rdi trong bai toan danh gia xu hudng bién doi
clia cac yéu tb khi twgng voi rang budc xu hudng
bién d6i dang tin cay trong mot mic y nghia thong
ké nao do, c6 thé 1a 90%, 95% hodc 98%. Cac
nghién ctru trudc day da chi ra dugc nhiing vu viét
cua phuong phap Mann-Kendall trong bai toan danh
gid xu hudéng bién doi cta cic yéu td khi tugng
(quan va nnk, 2021; Thanh, 2023; Yazid va
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Humphries, 2015; Cheong va nnk, 2018; Endo va
nnk, 2009; Limsakul va Singhruck, 2016; Supari va
nnk, 2017; Westra va nnk, 2013; Alexander va nnk,
2006). Nghién ctru nay sir dung mirc y nghia thong
ké 14 95% (Pvalue<5%) dé kiém dinh xu hudng bién
ddi cua luong mua va nhiét do tai tinh Bac Liéu. Ly
thuyét chi tiét vé phuong phap Mann-Kendall c6 thé
tim trong (Westra va nnk, 2013, Yazid va nnk, 2015).

Chi sb thong ké Mann-Kendall S dugc tinh theo
cong thure (1):

S = 1121 i sign(x;j — x;) (1)

i=1 j=i+1
Trong do
1 khi x]- — X >0
sign(xj — xi) = 0 khi X]' —Xi = 0
-1 kth] — Xi <0

Khi S>0 tuwong ung véi xu hudng tang; nguoc lai
S<0 xu hudéng giam. )

'Ngoai ra mirc d¢ y nghia thong ké cua xu hudng
bien d6i dugc tinh thong qua xac xuat cua S va n.

Phuong sai S: AR(S) = —[n(n — 1)(2n +5) -

Yo 1 tp(ty — D2ty +5)] ()

Trong d06: g 1a s6 nhém (nhom dugc xac dinh la
mét tap hop cc phan tir clia chudi co cing gia tri)

t,1a s6 cac Phﬁn ti thuoc nhom thu p.

Gia tri chuan hoa cua S 1a Z tuan theo luit phin
phdi chudn va dude xac dinh trong cong thire (4) - (6).

S—-1
—W,S>O(3), Z=0,5=0 (4),

S+1
= VARG ,S<0(5)

Z c6 phan phdi chuan N (0,1).

Z >0 thi yéu t6 can danh gia c6 xu hudng ting

Z <0 thi yéu t6 can danh gia c6 xu hudng giam.

Xu huwong Sen

Nghién ciru sir dung xu huéng Sen (Sen, 1968)
de x4c dinh d6 16n xu huéng cua chudi so liéu vé chi
s mua cyc doan tai phia tay tinh Gia Lai. Cong thirc
tinh (6)

Xj — X;
Q={]_ }vo'u—lz n—1;
j>1 (6)

Trong d6: Q 1a trung vi ctia chudi

4. KET QUA VA THAO LUAN

4.1. Pic diém thong ké ciia cac chi sé mra cure doan

Céc dic trung thong ké cia nim chi sé mua
cuc doan tai ba tram dugc trinh bay trong Bang
3, cho thdy sy phan hoa khong gian rd rét giita
cac tram, dac bi¢t gitta tram An Khé va Ayun
Pa, trong khi Pleiku thé hién dic trung khi héu
cao nguyén.

D6i voi cac chi s6 mua 16n, tram An Khé ghi
nhan gia tri trung binh cao nhéat cia Rxlday va
Rx5day, phan anh cuong d6 mua cuc doan theo
ngay va theo chudi 5 ngay 16n hon so v6i cac tram
con lai. Nguoc lai, tram Ayun Pa c6 gia tri thép nhat
cho hai chi s6 niy, cho thdy mirc d6 tich lily mua
trong cac dot cuc doan thap hon. Su chénh 1éch giita
cac tram thé hién tinh khong dong nhat dang ké cua
mua cuc doan trong khu vuc phia Tay tinh Gia Lai.
Gia tri cao tai An Khé c6 thé duoc 1y giai boi vi tri
dia Iy ndm & khu vuc chuyén tiép gitra cao nguyén
va duyén hai Trung B9, chiu anh hudng dong thoi
ctia hoan Iuu gié mua cao nguyén va cac hé thong
mua tir phia Dong. Diéu nay lam gia ting hoi ty Am
va kha niang xuét hién mua 1én. Chi sé SDII tai tram
Pleiku ghi nhén cuong do mua trung binh ngay mua
cao nhat, trong khi Ayun Pa thip nhat. Tuy nhién, so
voi Rx1lday va Rx5day, SDII ¢6 mirc d§ chénh 1éch
giita cac tram nho hon, cho thiy cuong d6 mua trong
nhitng ngay mua phan bd tuong dbi dong déu hon so
vo1 lugng mua cuc dai.

Dbi voi cac chi sé han, vi du CDD tai tram Ayun
Pa c6 s6 ngay kho lién tiép dai nhat, phan anh xu
hudng kéo dai mua kho tai khu vyc triing ndi dia.
Tram An Khé c6 thoi gian kho han ngan hon, cho
the”iy diéu kién 4m w6t thuan loi hon so véi Ayun Pa.
Chi s6 CWD dao dong trong khoang mot dén ba
tuan giita cac tram, phan anh cac dot mua gié mua
kéo dai. Pleiku ghi nhan chudi ngay mua lién tuc dai
nhét, phtt hop véi dic diém dia hinh cao nguyén, noi
diéu kién nang cudng birc dia hinh gitap duy tri hoi
tu am va kéo dai thoi gian mua.

Nhin chung, su tuong phan 1o rét gitra CDD va
CWD cho the”iy tinh mua vu manh cta khi hau khu
vie. Két qua nay khing dinh vai trd cta dia hinh va
hoan luu gié mua trong viéc chi phdi sy phan b va
cuong d¢ mua cuc doan tai phia Tay Gia Lai.

Bang 3. Mo ta thong ké cic chi s6 mwa cue doan & khu vue phia Téy tinh Gia Lai (1980-2024)

Tram Rx1day (mm) Rx5day (mm) SDII (mm/day) CDD (days) CWD (days)
An Khé 140.96 + 53.57 260.17 £ 99.68 5.48+1.73 42,93 +13.86 9.22+2.57
Ayunpa 109.88 + 43.85 170.26 £ 55.35 4.52+1.52 85.82 +£31.59 8.82+£2.18

Pleiku 114.29 + 32.51 244.47 £70.74 738+ 141 92.69 +£31.10 21.24+7.44

4.2. Phén tich xu thé o
Trong phan nay nghién ctru phén tich xu thé bién

d6i ctia cac chi s6 mua cuc doan tai khu vyc phia tay
tinh Gia Lai. Kiém dinh Mann-Kendall cho thay cac
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xu huéng khéng dong nhat giita nam chi s6 mua cuc
doan trén ba tram. Ca céc chi s6 lién quan dén cuong
d6 mua va cac chi s lién quan dén han han déu thé
hién mirc d6 thay doi theo thoi gian khac nhau trong
sudt giai doan nghién ciru (bang 4).

D6i v6i nhom muwa 16n (Rxlday, Rx5day va
SDII) c6 xu thé ting ¢ tram An Khé, va co xu thé
giam & 2 tram con lai. Cho thay kha ning gia ting
cac su kién mua 16n kéo dai va su kién mua 16n han
ngin ¢ noi sudn don gio, va kha ning giam dang ké
cac sy kién trén ¢ khu vyc cé dia hinh cao va vung
phia nam khu vuc nghién ciru. Xét vé gia tri ¢o doc
Sen, chi s6 SDII ¢6 d6 doc nho, cho thiy cuong do
mua hang ngay bién d6i theo thoi gian chiam hon so
voi cac chi s6 mua 16n con lai. Tuy nhién, cac xu thé
c6 y nghia thong ké chi gi¢i han & cac vi tri cu thé
tuy tirng chi s, diéu nay cho thay su gia tdng hodc
giam mua 16n khong ddng déu vé mat thoi gian.

D6i voi chi s6 han (CDD), CDD ting manh &
tram Pleiku voi téc do ting 16n, cho thdy thoi gian
kho han dang dan kéo dai tai day. Hai tram An Khé

va Ayunpa CDD c6 xu thé giam véi téc d6 giam lan
luot 1a 2.5 ngay/thap ky va 1.1 ngay/thap ky. Trong
khi d6, chi s06 CWD c6 xu thé gidm tai tram Ayunpa,
phan anh thoi gian mua lién tuc ngén hon, cho thiy
tin hiéu vé sy gian doan lugng mua ngdy cang ting
tai day. Hai tram con lai chi s6 CWD khéng c6 xu
thé (hé s6 Sen=0), két qua nay chi ra thoi gian mua
lién tyc kha 6n dinh theo thoi gian (khong kéo dai ra,
khong ngin hon).

Nhu vay, tram An Khé va tram Ayunpa c6 xu
huéng ting/giam dang ké & chi s Rxlday va
Rx5day, két qua nay cho thiy tai hai tram nay c6 su
thay ddi cac hién tuong mua cyc doan nge"ln han va
dai han can dugc luu y trong cac ké hoach phong
chéng thién tai hodc hoach dinh kinh té ctia khu vuec.
Trong khi d6, tram Pleiku chu yéu thé hién nhing
thay d6i khong dang ké & chi sd Rxlday, cho thay
dic diém lugng mua 16n thoi han ngin tuong dbi 6n
dinh theo thoi gian. Tuy nhién chi c6 chi so0 Rx1day
tai tram Ayunpa c6 xu thé dam bao muc y nghia
thdng ké 95%.

Bing 4. Két qua kiém dinh Mann—Kendall va hé sé goc Sen (1980-2024)

Chi s6 Tram Pj dbc Sen Xu thé Mikc y nghia
Rxl1day 0.75 Tang Ns
Rx5day 1.21 Tang Ns

SDII AnKhe 0.05 Tang ok
CDD -0.25 Giam Ns

CWD 0.00 Khong c6 xu thé Ns
Rx1day -0.89 Giam ok
Rx5day -0.81 Giam Ns

SDII Ayunpa -0.03 Giam o
CDD 0.77 Tang ok

CWD -0.03 Giam Ns
Rxl1day -0.22 Giam Ns
Rx5day -0.90 Giam Ns

SDII Pleiku -0.03 Giam Ns
CDD -0.11 Giam Ns
CWD 0.00 Khong c6 xu thé Ns

Ghi chii: ** (p < 0.05, c6 ¥ nghia thong ké; * (0.05 <P < 0.1, ¢6 y nghia thong ké cdn bién); Ns (p > 0.1,

khéng c6 y nghia thong ké)

15 ® An Khé ® Ayunpa Pleiku
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Hinh 2. So sanh khong gian cac gid tri do doc Sen doi voi
cac chi so lwong mua cyc doan tgi ba tram (1980-2024)

Hinh 2 biéu thi so sanh khong gian ciia d6 dc Sen
(g véi timg chi s6. Tl hinh 2 cho thdy Rx5day hién
thi d6 dé¢ hudng 1én manh nhit tai tram Ayunpa, cho
thay nguy co xay ra cac hién tugng mua cuc doan kéo
dai nhiéu ngay sé tang 1én. Trong céc chi s6 han, CDD
tai tram Ayunpa thé hién d6 déc Sen 16n nhit, néu bat
s ton tai cta dot kho han dang ¢ xu hudng ting dan
1én va thay d6i dang ké nhét trong khu vic.

Nhin chung, phan tich xu huéng cho thiy sy thay
d6i theo hudng bién ddi lugng mua 16n hon thay vi
tang cuong lugng mua dién ra dong déu. Sy ton tai
dong thoi ciia cac dot mua 16n ngay cang gia ting va

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 99 (6/2026) 25



cac dot kho han kéo dai cho thay sy phirc tap cta
nhitng thay ddi cua cac hién tugng khi hdu cuc doan
0 phia Tay Gia Lai.

4.3. So sanh xu thé theo khong gian

Hinh 3 thé hién mdi quan hé giita hé s6 Sen va d6
cao cua tram. Tiu hinh 3 1a biéu dd lién hé gitra do
dbc-do cao cho thay cac chi sé6 mua 16n (Rx1day va
Rx5day) ¢6 xu huéng thé hién xu huéng manh hon &
dd cao 16n hon va c6 vi tri & suon don gio, déc bict
la d01 voi lugng mua nhiéu ngay (Rx5day). Riéng
chi s6 CDD c¢6 sy giam dang ké vé d6 ddc cua Sen
theo d6 cao, két qua nay cho thay khu vuc ving thip
phia nam c6 thé trai qua nhing thay d6i rd rét hon
vé thoi gian kho han. Nguogc lai, SDII c6 sy thay do6i
nho theo d6 cao, cho thiy cudng d6 mua cia cic
ngdy mua c6 nhitng thay ddi tuong ddi dong nhat
trong khu vuec.

1.5
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H ®Rx1day
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B ( ¢ X ARx5da
8 0 ) | ‘ x5day
g * soil
-0.5
+CDD
-1 ‘ A CwWD
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Hinh 3. Mo”'i,quan hé gitta gia tri do doc Sen va
do cao tram doi voi nam chi so lwong mua cuc doan
trong giai dogn 1980-2024.

5. KET LUAN

Nghién ctru nay da phan tich xu huéng dai han
clia cac chi s6 mwa cuc doan tai khu vyc phia Tay
tinh Gia Lai trong giai doan 1980-2024, qua d6 lam
rd ddc diém bién ddi theo thoi gian va khong gian
cua cac hién tuong khi hau cyc doan trong khu vyc.

Két qua cho thiy sy tuong phan rd rét giira chi s6
s6 ngay kho lién tiép (CDD) va sé ngay mua lién
tiép (CWD), phan anh tinh miia vu manh mé ctia ché
d6 khi hau khu vuec. Piéu nay khéng dinh vai tro chi
phdi ciia dia hinh va hoan luu gi6 mua trong viéc
diéu chinh su phan bd va cudng do mua, dic biét tai
cac khu vuc suon don gioé ¢ phia Tay Gia Lai.

TAI LIEU THAM KHAO

Phan tich xu thé cho thdy cac hién tugng khi hau
cuc doan trong khu vic khong biéu hién theo hudng
gia ting dong déu luong mua, ma chii yéu thé hién
qua sy gia tang tinh cyc doan cua cac hién tuong
mua. Cu the su gia tang tan suat va cuorng do cua
cac sy kién mua 16n (thé hién qua cic chi s Rx1day
va Rx5day) dong thoi véi su kéo dai ctia cac dot kho
han (CDD) cho thdy sy ton tai song song cua cac
cyc tri am va kho. Két qua nay phan anh tinh phirc
tap va phi tuyén cua khi hau khu vuc, 1am gia ting
rui ro ca vé 1 lut va han han.

Xét theo khong gian, mbi quan h¢ gitra do dbc
xu thé (hé sb Sen) va do cao cho the”iy cac chi sb
mua lon c6 xu hudéng gia tang manh hon tai céac
khu vuc ¢6 dia hinh cao va ndm trén sudn don gio,
ddc biét déi voi cac sy kién mua kéo dai nhiéu
ngay (Rx5day). Nguoc lai, chi s6 CDD ¢ xu thé
giam theo d¢ cao, cho thdy cac khu vuc ving thap,
déac bi¢t 1a phia nam, c6 kha nang chiu tac dong ro
rét hon cua su thay d6i vé thoi gian kho han. Trong
khi d6, chi s6 cuong d6 mua trung binh (SDII) it
bién d01 theo d9 cao, phan anh sy dong nhat twong
dbi vé cuong d6 mua trong cac ngay cd mua trén
toan khu vue.

Céc két qua nghién ciru cung cap bang ching rd
rang vé su gia tang tinh cyc doan va phan hoa khong
gian cua lugng mua tai phia Tay Gia Lai trong giai
doan 1980-2024. Nhiing phat hién nay c6 y nghia
quan trong trong vi¢c néng cao hiéu biét vé xu thé
bién ddi khi hau cuc doan khu vuc, dong thoti 1a co
s0 khoa hoc phuc vu cong tdc quan ly tai nguyén
nudc, quy hoach néng nghiép va gidm nhe rui ro
thién tai.

Céc nghién ciru trong tuong lai nén két hop mang
ludi tram quan tric day dac hon va cac kich ban du
bao khi hau dé dinh lugng t6t hon cac rii ro trong
tuong lai. Viéc tich hop phén tich hoan luu khi
quyén s& 1am rd hon cac co ché thuc day sy thay doi
lugng mua da quan sat dugc.

Loi cam on: Ban thao dugc hd trg word boi sinh
vién Lam Thai Vi va Nguyén Chi Duong 1a sinh
vién Khoa Khi tugng Thuy van va Tai nguyén nudc,
Truong Pai hoc Tai nguyén va Moi truong thanh
phé Ho6 Chi Minh.
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Abstract:
LONG-TERM TRENDS OF EXTREME RAINFALL INDICES IN THE
WESTERN REGION OF GIA LAI PROVINCE (1980-2024)

This study assesses the long-term trends of five extreme precipitation indices (Rxlday, Rx5day, SDII, CDD,
and CWD) in the western part of Gia Lai Province during the period 1980—2024, using daily rainfall data
from three meteorological stations. The Mann—Kendall test and Sen's slope estimator were employed to
detect monotonic trends and quantify their magnitudes. The results reveal a pronounced contrast between
consecutive dry days (CDD) and consecutive wet days (CWD), reflecting the strong seasonality of the
regional climate and highlighting the controlling roles of topography and monsoonal circulation in shaping
extreme precipitation patterns. Trend analysis indicates that increases in heavy rainfall events are spatially
heterogeneous rather than uniform, while dry spells tend to become more prolonged, underscoring the
complexity of extreme climate variability. Spatial analysis further shows that heavy precipitation indices
(Rxlday and Rx5day) exhibit stronger increasing trends at higher elevations and on windward slopes,
particularly for multi-day rainfall (Rx5day). In contrast, CDD decreases with elevation, suggesting that
lowland areas experience more pronounced changes in dry spell duration. Meanwhile, SDII shows relatively
minor variation with elevation, indicating a broadly consistent rainfall intensity across the region.
Keywords: Long-term trend, Central Highlands, extreme rainfall index, climate change.
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