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Tém tat: Phan tich, danh gia xu thé bién doi cua lwong mua nam tir giai doan 1990-2021
tai khu vuc Tay Nguyén dé xac dinh xu thé BPKH xay ra ¢ Tay Nguyén nham phuc vu
cac nghién ctru vé BDKH ciing nhu dy béo tic dong cuia BDKH dén cac nganh, linh vuc
lién quan dén luong mua tai TAy Nguyén. Nghién ctru nay st dung phuong phap kiém
nghiém ANOVA va phuong trinh hoi quy tuyén tinh dé danh gia xu thé bién d6i lugng
mua nam & TAy Nguyén. Céc két qua dugc danh gia dua trén qua trinh phan tich théng ké
¢ muc ¥ nghia a = 0,1. Nghién ctru danh gia xu thé bién d6i lwong mua tai 12 tram do mua
¢ Tay Nguyén, két qua cho thay c6 5/12 tram c6 xu thé giam va 7/12 tram mua c6 xu thé
tang, tbc do tang nhanh nhat 1a 25,1 mm/nim tai An Khé va téc d6 giam manh nhat 13 16,8
mm/nim tai Pak Nong. Dbi voi Rmax1day trong 12 tram do mua & Tay Nguyén c6 6 tram
c6 xu thé giam, 6 tram con lai ¢6 xu thé ting. Két qua nghién ctru di dong goép thém vao
co s dit liéu cho 4p dung kiém dinh phi tham s6 trong linh vuc khi tugng khi hau & Tay
Nguyén.

Tir khéa: Bién d6i khi hau; Xu thé; Kiém dinh ANOVA.

1. Pit van dé

Khi hau tai nguyén thién nhién dic biét, 1a diéu kién thuong xuyén ctia moi qua trinh
chuyén hoa, phat trién. Nhiing dic trung co ban ciia khi hau va quy luat dién bién ciia n6 da
chi phdi dong luc phat trién trong tu nhién va xa hoi. Vi thé, viéc hiéu biét khi hau tai mot
vung, thdm chi mét pham vi hep hon la nén tang khong thé thiéu cho moi cong tac t6 chirc,
quy hoach, thlet ké, diéu hanh trong san Xuét, doi song. Trong cac yéu t6 khi hau, luong
mua la yeu t6 duoc quan tAm nhiéu nhét va 1a yéu t6 khé du bao nhat, bién dong cua luong
mua c6 thé din dén thay doi can can cin bang nudc va anh hudng dén cac linh vuc kinh té
—xa hoi.

Tay Nguyén chiu anh huong cua khi hau nhiét doi gié mua can xich dao vo1 nhiing nét
ddc sac lién quan to1 anh hudng cia dg cao dia hinh va anh huong chin gié cia diy Trudng
Son. Mot déc diém quan trong ctia khi héu Tay Nguyén la sy trong phan gitra hai mua mua
am rat sau sic [1]. Luong mua trong sudt mua kho, tir thang 11 den thang 3 thuong chi
chiém 7-8% luong mua toan nam. Trai lai, vao mua ha lugng mua rat 16n, dong gop trén
90% lugng mua toan ndm va nang lugng mua toan ndm lén nhitng gié tri thudc loai cao &
nuée ta: 1800-2800 mm/ndm [2-4]. Nhitng nim gan déy tinh trang thiéu hut nudc trong
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nhimng thang mua kh6 da tr¢ thanh mdi quan tim thuong xuyén tai cac tinh Tay Nguyén,
thiét hai kinh té do thién tai han han 1én t6i hang nghin ty dong mdi nam. Do vay, bén canh
viée tiép tuc nang cao chat luong dy bao, canh bao kho han, mot trong nhimng yéu cu cip
béach cua cong dong va nhitng nguoi hoach dinh chinh sach trung han hién nay dat ra 1a xac
dinh thoi diém két thiic qua trinh kho han néi trén.

Mua 1a mét trong nhitng yéu t khi twong c6 tinh bat ddong nhat va bién dong 16n theo
khong gian va thoi gian. Sy hinh thanh mwa phu thudc phtic tap vao nhiéu qua trinh khac
nhau nhu cac hinh thé thoi tiét, do 6n dinh khi quyén, ddc diém dia 1y, diéu kién dia hinh
cua dia phuong. Hiéu biét ddy du vé dic diém va quy luat bién thién theo khong gian va
thoi gian clia mua s& gop phan nang cao chat luong cac ban tin du bio mua ciing nhu céng
tac phong chong thién tai.

Trong nhimg nim gan day do anh hudng cua Bién d6i khi hau lam cho céc yéu t6 khi
hau ¢ Tay Nguyén co su thay ddi 1d rét trong d6 c6 lugng mua thé hién trong kich ban
BDKH va nudc bién dang cho Viét Nam nim 2016 va nam 2020 [5- 6]. Cac nghién ctru vé
xu thé bién d6i luong mua duoc 4 ap dung rong rai trong nudc va trén thé giéi nhu Ferndndez
va css da phan tich xu thé bién doi clia lugng muwa va nhiét do tai luu vyc song Genil (Dong
nam TAy Ban Nha) tir 19702010 sir dung kiém dinh phi tham s6 Mann—Kendall, nghién
clru d3 chi xac dinh duoc xu thé tang cua nhiét dg tai luu vuc song Genil, tuy nhién ddi véi
luong mua xu thé bién d6i khong 16 rang [7], nam 2017, [8] d& d4nh gia xu thé bién do6i
luvgng mua va han han ¢ Aegean, Thé Nhi Ky, nghién ctru ndy xt dung phuong phap hoi
quy tuyen tinh da x4c dinh xu thé bién d6i ctia lugng mua cac ‘thang 12, 1, 2, 3 tai Aegean
¢6 xu thé giam, nim 2018, [9] d3 phan tich cu thé bién doi lwong mua thang ¢ song
Limbang, Malaysia st dung kiém dinh Mann—Kendall va Spearman’s Rho, két qua cia
nghién ctru cho thdy xu thé ctia luong mua trén luu vuc song Limbang tang/giam khac nhau
thé hién tinh bat dong nhét cua luong mua theo thoi gian.

Trong nudc ¢ nhiéu nghién ciru vé Xu thé bién doi cia luong mua [10-11] da ap dung
Mann—Kendall “Kiém nghiém phi tham sé xu thé bién d6i ctia mot s6 yéu t khi tugng giai
doan 1961-2007”, [12] da danh gia xu thé bién ddi cua luong mua thoi doan 16n nhat & Tp.
Ho6 Chi Minh giai doan 19712016 bang kiém dinh phi tham s6 Mann—Kendall, [13] da
nghién ctru dac diém xu thé bién d6i mua nhiét tinh Kién Giang.

Tai Tay Nguyén, nam 2014, [14] da hoan thanh dé tai nghién ciru cap Bo “Nghién ciru
diéu kién khi hau nong nghiép phyc vu phat trién kinh té—xa hoi va phong tranh thién tai
vung Tay Nguyén”. Két qua cua dé tai cho thay xu thé bién ddi lwong mua cyc dai trong 1
ngdy va va trong 5 ngay lién tiép (Rx5day) tang trén hau hét cac tram va chi giam & 3 tram
(DPa Lat, Ayunpa va Dik Nong). Mtc d6 ting nhanh nhét ctia luong mua cuc dai trong 1
ngay dugc ghi nhan 1a 12,7 mm/10ndm (tai Buén Ma Thudt). Pbi véi mua 16n va mua rat
16n, két qua tinh toan ciing cho thdy xu huéng ting trén hau hét cac tram ¢ Tay Nguyén.tir
d6 dén nay chua co nghién ctru nao cép nhap xu thé bién d6i cua lugng mua ¢ Tay Nguyén
vi vay bai bio nay nham muyc dich cap nhép danh gia xu thé bién doi ctia lugng mua tai Tay
Nguyén trén co s¢ chudi sd liéu quan tric tir nim 1990-2021 phuc vu cac nghién ctu vé
BDKH ciing nhu du bao tac dong cia BDKH dén cac nganh, linh vuc tai Ty Nguyén.
Ngoai ra nghién ctru nay sir dung phuong phap hdi quy tuyén tinh két hop voi kiém dinh
ANOVA dé xé4c dinh cic tram thoa man mirc y nghia thong ké (dam bao do tin cdy), kiém
dinh ANOVA gitp cho ta biét tram nao c6 xu thé dam bao d¢ tin c@y voi murc sai O thdng
ké cho phép, ddy la didu ma phuong phap hdi quy tuyén tinh théng thuong khong lam
duoc.

2. Dir liéu va phwong phap nghién ciru
2.1. Dt liéu sir dung trong nghién ciru

S6 liéu sir dung trong bai bao la lwong mua nim tai cic tram quan tric mwa & Tay
Nguyén: Tram Dac T6, Kon Tum, P 1ay Cu, An Khé, Ayunpa, M’ BPrac, Buon Mé Thuot,
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Buon Ho, bak Nong, Lién Khuong, Pa Lat, Bdo Loc. Vi tri cac tram thé hién nhu Hinh 1
va bang 1.
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Hinh 1. Vi tri cac tram mua tai Tay Nguyén.

Béng 1. Danh sach cac tram do mua st dung.

STT Tram KD VD Yéu tb Thoi gian
1 Pic To 107.82 14.70 Luong mua ngay 1990-2021
2 Kon Tum 107.62 14.33 Lugng mua ngay 1990-2021
3 P L&y Cu 108.00 13.98 Luong mua ngay 1990-2021
4 An Khé 108.63 13.95 Lugng mua ngay 1990-2021
5 AyunPa 108.90  13.42 Lwong mua ngdy 1990-2021
6 M'dric 108.78  12.68 Lwong mua ngdy 1990-2021
7 B.M. Thuot 108.05 1267 Lwong mua ngdy 1990-2021
8 Buén Hb 108.27 1292 Lwong mua ngdy 1990-2021
9 bik Nong 107.68 12.00 Luong mua ngay 1990-2021
10 Lién Khuong 108.38 11.75 Lugng mua ngay 1990-2021
11 ba Lat 108.43 11.95 Lugng mua ngay 1990-2021
12 Bao Loc 107.80 11.47 Lugng mua ngay 1990-2021

2.2. Phuong phap nghién ciru

Dé xac dinh xu thé bién doi cua lugng mua, bai bao st dung phuong phap hdi quy
tuyén tinh. Phuong trinh hdi quy tuyén tinh c6 dang: x(t)= at + b (*). Trong d6, a va b la
cac hé sb hdi quy. Xu thé bién ddi ctia chudi duoc thé hién thong qua phan tich hé sé goc a,
dau cta hé sb a xac dinh xu thé ting (khi a > 0) hoac giam (khi a <0), con gia trj tuyét db6i
cua a cho blet muc do ting giam cua chudi.

Céc hé s6 a va b trong phuong trinh xu thé duoc két hop véi kiém nghiém ANOVA dé
xac dinh do tin cdy ctia duong xu thé. Kiém dinh ANOVA véi muc y nghia Alpha = 0,1
(xac xuat pham sai 1am loai 1 khong qua 10% c6 nghia khi Alpha nho hon 5% thi phuong
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trinh xu thé dam bao d6 tin cdy. Nén Alpha > 0,1 phuong trinh khong dam bao d¢ tin cay
thong ké. Cac budc nay dugc thuc hién trén cong cu Regression statsitics cua phan mém
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Hinh 2. Hop thoai Regression.

’ Pé danh gia do tin cdy (y nghia thdng ké), theo murc ¥ nghia P-value. Né’u‘ gia tri nay
thap hon 0,1, thi dat yéu cau. Néu Y nghia P—value 16n hon 0,1 khong dat yéu cau. Két qua

duoc thé hién & hinh 3.

Regression Statistics
Multiple R 0.10649
R Square 0.01134
Adjusted R -0.03574
Standard E 3.087173

Observatic 23
ANOVA

df 55 MS F iignificance F
Regressior 1 2.295692 2.2956917 0.240875 0.6286644
Residual 21 200.1434 9.5306399
Total 22 202.4391

Coefficientsandard Err¢  t Stat P-value Lower 95% Upper 95%ower 95.0%pper 95.0%
Intercept -62.1686 194.7693 -0.319191 0.752735 -467.2135 342.8764 -467.214 342.8764
X Variable 0.047628 0.097044 0.4907901 0.628664 -0.154187 0.249443 -0.15419 0.249443

Hinh 3. Hop thoai ANOVA.
3. Két qua va thao luin

3.1. Pdc diém muea theo khéong gian ¢ Tay Nguyén

Béang 2 va hinh 4 thé hién dién bién cua luong mua thang tai cac tram khu vuc Tay
Nguyén, trén toan khu vyc bién trinh lugng mua kha twong dong giira cac tram, luong mua
cao nhit trong cac thang mua mua tir thang 510 v&i lwong mua phd bién tir 200-400 mm
(trtr tram Lién Khuong va Pa Lat, Ayunpa, An Khé tir thang 5 dén thang 8 luong mua
khoang tir 113-190 mm. Cac thang chuyén mua (thang 4) c6 lugng mua chu yéu tir 88—174

mm, va thap nhat tai Ayunpa, An Khé thudc Gia Lai.

Bang 2. Phan bd lugng mua trong cac mua.

Théang 1 2 3 4 5 6 7 8 9 10 11 12 Nam
Ayunpa 2 3 15 51 161 113 119 154 213 211 152 30 1224
An Khé 26 10 21 56 152 108 130 148 214 360 355 154 1734
Pic To 4 7 44 95 201 223 318 357 299 161 52 12 1773
Kon Tum 1 9 49 105 233 237 324 341 322 204 60 8 1893
Pleicu 2 5 27 86 217 291 406 452 376 226 68 10 2166
Buon Hb 8 6 17 79 201 192 197 259 285 191 128 36 1599
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Thang 1 2 3 4 5 6 7 8 9 10 11 12 Nam
bak Nong 16 37 111 174 280 306 407 425 411 253 78 24 2523
M Pak 64 28 34 88 200 131 112 139 228 371 506 328 2228
BMT 6 5 27 85 239 246 246 314 349 210 115 25 @ 1867
Lién Khuong 6 11 52 134 215 176 191 190 271 237 99 34 1615
Bao Loc 60 58 147 227 265 314 430 462 416 370 194 88 3031
ba Lat 10 23 74 178 219 203 223 243 284 246 113 42 1858
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Hinh 4. Bién trinh lugng mua thang tai TAy Nguyén.

Hinh 4 thé hién bién trinh lwong mua thang luong mua ting dan tir thang 1 dén thang 8
dat dinh vao thang 8 trén toan Tay Nguyén, sau d6 luong mua giam trén tai tit ca cac tram
trén khu vuc Tay Nguyén. Hinh 5 thé hién ban db phan bd luong mua trung binh nhiéu nim
tai Tay Nguyén, két qua cho thay luong mua trung binh nhiéu nim dao dong tir 1220-3020
mm, phan bd luong mua nim 'khong déu giita cac khu vuc ¢ Tdy Nguyén v6i muc chénh
léch lugng mua cao nhét 1én dén gan 2000 mm.

Luong mua trung binh ndm cao nhét tai khu vuc TP. Bao Loc tinh Lam Pong (khoang
tir 2600-3020 mm), va Pak Nong tinh Pak Nong tir 2400—2600 mm tiép dén 1a tinh Dak
Lak luong mua tir 1700-1900 m, phan bd lwong mua TBNN thap nhét tai Ayunpa tinh Gia
Lai va Pak T6 tinh Kon Tum lugng mua tir 1220-1500 mm.

Mua 14 yéu té c6 tinh bién dong 16n trong cac yéu t6 khi hau ctua Tay Nguyén, lugng
mua trén dia ban tinh c¢6 sy thay d6i theo ca khong gian va thoi gian. Tai cing mot tram
lwong mua thang trong cac nim cao c6 thé gép 2 dén 3 1an so v&i nam c6 lugng mura thép.
Tir Bang 3 nhan thay bién dong cua lwong mua trong cac thang 1a kha 16n, dic biét trong
cac thang tir 123 bién suét chi yéu tir 150 dén trén 200% (déy la cac thang mua kho), tiép
dén 1a cac thang chuyén mua (thang 4, 11). Trong cac thang mua mua c6 luong mua cao do
vay bién suét thdp hon, nhung ciing dao dong pho bién trong khoang tir 40—70%.

Bién suit cao nhét 1a 297% tai tram Pleiku vao thang I, bién suét thap nhat 1a 25% vao
thang 8 ciing tai tram Pleiku. Nhin chung cac thdang mua kho mirc d6 bién ddi cao hon so
vo1 cac thang mua mua (Bang 3).

Bang 3. D¢ léch chuan (5, mm) va bién suat tuong ddi (Cy, %) ciia lugng mura.

Théang 1 2 3 4 5 6 7 8 9 10 11 12
Ayunpa ) 5 7 22 48 68 66 59 64 99 110 107 48
Cv 234 225 144 95 42 58 49 42 46 52 71 157

An Khé ) 29 12 21 55 70 74 87 53 104 164 249 206
Cv 111 112 98 100 46 68 67 36 48 46 70 134

Pic To ) 8 11 29 60 81 88 108 125 138 109 62 20
Cv 214 165 66 62 41 39 34 35 46 68 119 172

Kon Tum o 2 15 45 57 106 96 118 89 142 116 57 14
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Thang 1 2 3 4 5 6 7 8 9 10 11 12
Cv 221 161 92 54 46 41 36 26 44 57 96 174
Pleicu 1) 7 9 31 61 96 158 173 115 138 122 57 17
Cv 297 197 112 71 44 54 43 25 37 54 84 177
Buén Hb 5 12 14 20 48 70 90 86 136 109 96 90 41
Cv 157 234 122 61 35 47 44 52 38 50 70 113
Pak Néng ) 25 59 56 113 108 125 123 145 132 114 61 27
Cv 155 159 50 65 39 41 30 34 32 45 78 111
M bak ) 67 31 40 116 70 68 56 81 79 183 380 348
Cv 105 112 120 132 35 52 50 58 35 49 75 106
BMT ) 14 13 33 66 89 115 94 142 117 139 90 33
Cv 228 248 122 77 37 47 38 45 34 66 78 134
Lién Khuwong 6 10 22 50 85 90 71 78 88 139 103 72 48
Cv 182 199 96 64 42 41 41 46 51 43 72 141
Bao Loc ) 92 53 87 132 145 111 165 203 130 171 100 75
Cv 154 91 59 58 55 35 38 44 31 46 52 86
Pba Lat ) 14 32 47 77 75 87 65 100 100 87 80 44
Cv 149 139 64 43 34 43 29 41 35 36 71 106
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Hinh 5. Ban d6 phéan bd lugng mua trung binh nhiéu nim tai Tay Nguyén.
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3.2. Xu thé bién doi lwong mua nam ¢ Tdy Nguyén

Xu thé bién dbi cua lugng mua nam: Dé’dénh gia xu thé bién ddi cua luong mua,
nghién ctu sir dung phuong trinh héi quy tuyén tinh va kiém dinh ANOVA d¢ xac dinh
muc y nghia thong ké (nghién ctru str dung P_value = 0,1).

Bang 4. Hé s6 goc Al va mic y nghia ctia phuong trinh xu thé lugng mua nam ¢ Tay Nguyén.

STT Tram Hé s6 goc Al Pvalue
1 Ayun Pa -10,0 0,03
2 AN Khé 25,1 0,02
3 Pleiku 572 0,47
4 Kon Tum 53 0,33
5 Bao Loc 8,3 0,46
6 Da Lat 4,9 0,24
7 Lién Khuong 17,7 0,01
8 Buon H) -1,2 0,78
9 Budn Mé

Thuot -2,6 0,65
10 Pak Nong -16,8 0,06
11 Dak To 2,1 0,79
12 M Park 9,5 0,50

Béng 4 thé hién hé s6 goc cua phlIO’l’lg trinh xu thé lugng mua nam tai Tay Nguyén, két
qua cho thay ¢6 5/12 tram c6 xu thé giam va 7/12 tram mua c6 xu thé tang, toc do ting
nhanh nhit 14 25,1 mm/nam tai An Khé va toc do giam manh nhét 1a —16,8 mm/nam tai
Pak Noéng. Tuy nhién xét vé ¥ nghia théng ké chi co cac tram Ayunpa, An Khé, Lién
Khuong, Pak Nong thoa man P_value < 0,1, cac tram con lai khong théa man mic y nghia
thdng ké nhu vy phuong trinh xu thé khong dam bao tinh chat ché.

3.2.1. Xu thé bién ddi cta lugng mua mia mua

Tuong tu nhu lugng mua ndm, bang 5 thé hién hé sb goc ctua phuong trinh xu thé bién
d6i lwong mua mua mua & TAy Nguyén, cc tram Ayunpa, Pleiku, Buén HO, Buén Mé
Thudt, Pak Nong lwong mua c6 xu thé giam, 7/12 tram con lai c6 xu thé ting, tuy nhién chi
c6 cac tram Ayunpa, An Khé, Lién Khuwong, Dak Nong thoa man ¥ nghia thong ké. Toc do
xu thé ting nhanh nhat 1a tai An Khé ting 9,5 mm/nim va giam manh nhat tai Dak Nong
14,3 mm/nam.

Bang 5. Hé s goc Al va mirc ¥ nghia cta phuong trinh xu thé lwong mua mua & Tay Nguyén.

STT Tram Hé s6 goc Al Pvalue
1 Ayun Pa 9,5 0,01
2 AN Khé 9,5 0,08
3 Pleiku -39 0,57
4 Kon Tum 4.4 0,42
5 Bio Loc 38 0,65
6 ba Lat 34 0,35
7 Lién Khuong 16,3 0,00
8 Buén Ho 1,4 -0,33
9 Buon Mé Thuot -2.8 0,57
10 bak Nong 14,3 0,03
11 Dak To 15 0,83

12 M DPark 75 0,59
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3.2.2. Xu thé bién ddi cua lugng mua mia mua

Bang 6 thé hién xu hé s goc phuong trinh xu thé bién ddi cta lwong mua mua kho, két
qué cho thdy 9/12 tram & Tay Nguyén c6 xu thé ting, 3/12 tram c¢6 xu thé giam, mic du vay
xu thé ting/giam & cac tram nay khong thoa mén ¥ nghia thong ké trir tram An Khé c6
P value < 0,1, tbc do xu thé bién doi lugng mua mua kho tai An Khé 1a 14,9 mm/nam cao
nhét trong 12 tram ¢ Tay Nguyén.

Bang 6. Hé s goc Al va mirc ¥ nghia cta phuong trinh xu thé lugng mua mua kho & Tay Nguyén.

STT Tram Hé s goc Al Pvalue
1 Ayun Pa -0,1 0,98
2 AN Khé 14,9 0,06
3 Pleiku -11 0,62
4 Kon Tum 1,1 0,62
5 Bao Loc 5,6 0,34
6 Da Lat 2,0 0,52
7 Lién Khuong 2,2 0,47
8 Budn Hb 0,5 0,85
9 Budn Mé Thuot 0,5 0,86
10 Pak Nong -1,8 0,65
11 Dak To 0,9 0,68
12 M DPark 2,0 0,51

3.2.3. Xu thé bién ddi caa lugng mua mot ngay 16n nhat

Két qua xac dinh xu thé cia lugng mua nam thé hén trén bang 7 cho thay, trong 12
tram do mua & Tay Nguyén c6 6 tram cd xu thé giam (cac tram Ayunpa, Bdo Ldc, Budn
HO, Budn Mé Thuot, Pak Nong, Dak To), 6 tram con lai c6 xu thé tang 1a An Khé, Pleiku,
Kon Tum, Pa Lat, Lién Khuong, M Prak. Tuy nhién xét vé mat ¥ nghia théng ké véi
P_value < 0,1 (x4c suat pham sai 1am loai I khong qua 10%) trong kiém dinh ANOVA thi
chi c6 cac tram Ayunpa, Kon Tum, Buén Mé Thuét théa man, tirc 1a phuong trinh xu thé
dam bao d¢ tin cdy, trong d6 hai tram c6 toc do xu thé giam 1a Ayunpa giam 1,57 mm/nim,
Bu6n Mé Thudt giam 1,23 mm/nam con tai Kon Tum toc d xu thé ting khong déng ké vai
khoang 0,01 mm/ndm. Phuong trinh xu thé tai cac tram thé hién tai hinh 6.

Ayun Pa Kon Tum

200 150 V= 122x-2336:4

1930 195 2000 2005 2010 2015 2020 2025 1985 190 1995 2000 2005 2010 2015

Budn Mé Thugt N A 1: A e = .
Hinh 6. Xu thé bién d6i cta lugng mua nam tai

Tay Nguyén.
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Bang 7. Heé s6 goc Al va mirc y nghia ctia phurong trinh xu thé lugng mua Rmaxiaay & Tay NQUyéN.,

STT Tram Hé sb goc Al Pvalue
1 Ayun Pa -1,57 0,04
2 AN Khé 1,25 0,25
3 Pleiku 0,04 0,95
4 Kon Tum 1,22 0,01
5 Bao Loc -0,75 0,39
6 DaLat 0,42 0,20
7 Lién Khuong 0,30 0,53
8 Buén HO -1,03 0,30
9 Budn Mé

Thuot -1,23 0,2
10 Dak Nong -0,41 0,69
11 bak To -0,31 0,74
12 M Dark 0,56 0,77

4. Két luan

Bai bao dd danh gia dic diém va xu thé bién d6i luong mua nim tai Ty Nguyén két
qua cho thay. V& phan bd khong gian cta lugng mua nim: Dao dong tir 1220-3020 mm,
phan bd luong mua nam khong déu giita cac khu vuc & Tdy Nguyén véi mirc chénh 1éch
luong mua cao nhét 1én dén gan 2000 mm. Luong mua trung binh nim cao nhat tai khu vuc
TP. Bao Loc tinh Lam Pdong (khoang tir 2600-3020 mm), va Pak Nong tinh Pak Néng tir
2400-2600 mm tiép dén 1a tinh Pak Lik luong mua tir 17001900 m, phan bd luong mua
TBNN thip nhit tai Ayunpa tinh Gia Lai va Pak T6 tinh Kon Tum luong mua tir 1220—
1500 mm.

Vé xu thé bién ddi ctia luong mua giai doan 1990-2021: Lugng mua nim két qua cho
thdy c6 5/12 tram c6 xu thé giam va 7/12 tram mua c6 xu thé ting, tc do ting nhanh nhat 1a
25,1 mm/nam tai An Khé va tdc do giam manh nhét 1a —16,8 mm/nam tai Dak Nong.

Déi v6i Rmax1day: trong 12 tram do mua & Tay Nguyén c¢6 6 tram c6 xu thé giam (Cac
tram Ayunpa, Bdo Loc, Buon HO, Budn Mé Thuét, Dak Nong, Bak T0), 6 tram con lai cé xu
thé ting 1a An Khé, Pleiku, Kon Tum, Pa Lat, Lién Khuong, M Drak.

Mic du vay do nghién ctru chi st dung s6 liéu mua ctia 12 tram trong khi d6 Tay
Nguyén la khu vyc rong voi dia hinh phirc tap 1én két qua nghién ciru chua thé hién 16 xu
thé bién d6i cua lwong mua tai timg tiéu khu vuc & Tay Nguyén, can phai bo sung cac tram
do mua nhan dan tai cac tinh & Tdy Nguyén dé 6 mat d6 tram day hon, ngoai ra nghién ctru
ciing chua so sanh phuong phap xac dinh xu thé hoi quy tuyén tinh so v6i cac phuong phap
khac nhu xu thé Sen’slop va kiém dinh Mann—Kendall.

Pong gop ciia cdc tac gia: Xay dung ¥ tuong nghién ctru: N.V.T., C.T.Van.; Xir Iy s6 liéu:
C.T.Viet, V.-TV.A, T.D.D., NV.T.; Tinh toan: N.V.T., C.T.Viet, NHA., T.b.D,
C.T.Van.; Viét ban thao bai bao: N.V.T., C.T.Van.; Chinh stra bai bdo: N.V.T., C.T.V.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chép lgi ich trong nhom tac gia.
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Abstract: This paper evaluated the trends of annual rainfall in Central Highlands region
during the periods from 1990-2021 to serve the research on climate change as well as
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impacts of climate change to sectors and fields in the Central Highlands. This study
applies non—parametric ANOVA test and linear regression method. This paper evaluates at
12 Gauge-stations in Central Highlands region. The results are evaluated based on
statistical analysis at a meaningful level of a = 0.1. The results show that most of the
annual rainfall in 5/12 stations have tend to decrease and 7/12 stations tend to increase.
The strongest increase is 25.1 mm/year in An Khe and the strongest decrease is —16.8
mm/year in Dak Nong. With RmaxZ1day in 12 stations in Central Highlands region. There
are 6/12 stations have tend to decrease, 6/12 stations have tend to increase. The research
has also provided the locality with a research tool on climate, helping agencies and
organizations better understand the climate characteristics, understand the climate
characteristics better, and have strategies and solutions to adapt and mitigate the impacts
of change of rainfall on the local Socio—Economic.

Keywords: Climate change; Trend; ANOVA.



