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Tém tat: Myc tiéu ctia nghién ctru 1a phan tich va du tinh xu thé bién d6i cac yéu t6 khi hau
trong twong lai cua tinh Ninh Thuan. Phuong phap kiém dinh phi tham sb s& duoc st dung
trong nghién ciru ndy bang hai phan tich Mann—Kendall va Theil-Sen. Két qua nghién ciru
da cho thay nhiét do trung binh c6 xu huéng ting véi trung binh nim ting 0,01 °C, lugng
mua trung binh ndm ting thém 11,01 mm, d6 bdc thoat hoi tiém ning ting 0,013 mm, va
do6 am trung binh nam giam 0,01%. Bén canh do, két qua du tinh xu thé so voi giai doan
nghién ctru cho thay dén cudi thé ky 21 nhiét do trung binh nam tang 0,8 °C, luong mua
tang trén 880,8 mm, lugng bdc thoat hoi tiém nang tang 9,04 mm, va do am giam 1,0%. Két
qua nghién ctru da dong gop thém vao co s& dir liéu cho ap dung kiém dinh phi tham s6
trong linh vuc quan li Tai nguyén va Méi trudng. Cung véi do, nghién ciru di cung cép
thém cho dia phuong mot cong cu nghién ctru vé xu thé bién doi dic diém khi hau, gitp cac
co quan, t6 chirc hiéu hon vé dic diém khi hau dé tir d6 ¢ nhitng chién luoc, giai phap dé
thich ing va giam nhe tic dong ctia han han dén kinh té—x4 hoi cua dia phuong.

Tw khoa: Nhi¢t do; Luong mua; Do am; Bdc thoat hoi tiém nang; Mann—Kendall; Theil—-
Sen.

1. Mé dau

Ninh Thuan 1a mét tinh thudc ving Nam Trung Bd cua Viét Nam, v6i phia Dong giap
Bién Pong, phia Bic giap v6i tinh Khanh Hoa, phia Tay gidp v6i tinh Lam Pong, va phia
Nam gidp véi tinh Binh Thuan (Hinh 1). Ninh Thuén dugc nhén dinh 1a mdt tinh kh6é han
nhit ca nude véi diéu kién Khi hau Thuy vin khic nghiét [1-4], dong thoi day ciing 13 noi
¢6 nguy co sa mac hoa va tai nguyén dat co nguy co suy thoai & muc do nghiém trong 6 Viét
Nam [1.5]. V61 lugng mua trung binh nam ghi nhan dugce tai Ninh Thuén rat thap vao khoang
750 mm, s gid ning trong nim rat cao khoang 2700-2800 gid, lugng bdc hoi nude tiém
nang kha cao vao khoang 1500 mm/nédm la nhirng nguyén nhan gay ra han han ¢ Ninh Thuén
[6]. Bé ‘nghién ctru vé déc dlem khi hau thong thuong s& nghién ctru cac yéu tb nhiét gio,
mua, nang, am, boc hoi, va ning nong [4]. Tuy nhién, v6i myc ti€u nghién ciru dac diém va
du tinh tinh xu thé bién ddi dac diém khi hau tinh Ninh Thuan nén nghién clru tap trung mot
§0 s6 yéu c6 lién quan dén han han nhu: nhiét do, luong mua, bdc thoat hoi tiém ning, va do
am.

2. Phuong phap nghién ciru

2.1. Dit liéu nghién cuu

Trong nghién ctru nay, tac gia su dung dir liéu nghién ctru ¢ tram Pha Rang. Tuy nhién,
do thoi gian quan tric vé lugng mua, nhiét do, va d6 4m khac nhau nén dit liéu chudi thoi
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gian cta cac yéu to sé khong théng nhat. Véi nhiét do trung binh dugc léy tr nam 1993—
2016; Lugng mua lay tir 1981 dén nam 2016; Do am lay tir 1993—2016; Bdc hoi tlem nang
lay tir 1986-2016. S6 liéu duge sir dung trong nghién ctru duoc 1ay tir nhitng ngudn co gia
tri va d6 chinh xac cao tir Trung tim Khi twong Thily Van Qudc Gia, Trung tim Khi tugng
Thuy van khu vuc Ninh Thuan, Nién giam théng ké tinh Ninh Thuan. Riéng vé s6 lidu vé do
bdc thoat hoi tiém nang, nghién ctru da str dung phwong phap Thornthwaite [7], day ciing 1a
phuong phap duoc ap dung pho bién trén thé gidi lién quan dén thu thap dir lidu vé bdc thoat
hoi tiém nang [8-13].
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Hinh 1. Khu vic nghién ctru cua dé tai.

2.2. Phuong phap nghién ciru

bé nghién ctiu xu thé va du tinh bién ddi dic diém khi hau tinh Ninh Thuén, tac gia su
dung phuong phap théng ké phi tham sd. Trong phan tich phi tham sd thi phan tich Mann—
Kendall (MK) va d6 doc Theil-Sen (TS) dugc dung trong nghién ctru ndy. Phén tich MK va
TS [14-17] dugc ing dung trong nhiéu linh vyc lién quan dén danh gia xu thé bién doi va du
tinh cac gia tri trong mot chudi dit liéu thoi gian. Trong linh vuc Khi twong va Thity vin cac
phan tich nay duoc ing dung nhiéu trong cac nghién ctru vé xu thé bién do6i nhiét do, luong
mua, va han han trén thé gioi [18-24]. Tai Viét Nam, phuong phap dugc sir dung ngay cang
pho bién trong cac nghién ciru vé xu thé bién ddi cac yéu t6 lién quan dén Khi twong va Thuy
van [25-28]. Theo d6, phan tich MK dugc tinh theo cong thic (1):

S = ril i sgn(x; — x;) (1)

i=1 j=i+1
voi Sgn (xj- x;) dugc tinh theo cong thite (2):
+1 néu (xj > x;)
Sgn (x- x;) =< 0 néu (xj = x;) ()
—1 néu (xj < x;)
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Néu két qua tinh toan cho ra chi sé S duong (S > 0) thi gia tri tinh ¢6 xu hudng ting,
nguoc lai néu S 4m (S < 0) thi gia tri tinh c6 xu hudng giam. Tuy nhién, cin phai xac dinh y
nghia cua xu hudng cua gia tri chung ta phai tinh phuong sai cua S va n. Do d6, VAR(S)
duogc tinh theo cong thuc (3):

g

1
VAR(S) = — [n(n = D(2n +5) - Z t, (t, — 1)(2t, +5) 3)
p:
Dé tuan thii theo luat phan phdi chuan trung binh 0, phwong sai 1, chi s6 Mann—Kendall
(Z ) duogc tinh theo cong thirc (4):

S—1 _
Z=W,kh15>0
Z=0,khiS =0
S+1 ) (4)
Z=W,khl5<0

Va néu két qua Z duong (Z > 0) thi gi tri can danh gia ¢ xu hudng ting va néu két qua
Z am (Z <0) thi gi4 tri can danh gia c6 xu hudng giam.

Bén canh d6, dé xac dinh mirc d6 ting hay giam cta gia tri cAn phan tich, nghién ctu
can phén tich thém do déc TS. TS (Q) duoc tinh theo cong thirc (5):

Y TN yeii=1,2,3...n (5)

"=

Q:

Trong d6 Q 1a d6 dbc giita hai diém x; va x/; x| dit liéu do luong tai thoi diém i'; x;
dir liéu do luong tai thoi diém i; i’ thoi gian sau thoi gian i; Ngoai viéc tinh Q ra dé co
dugc udce tinh d doc can phai tinh d6 doc trung binh (Q"). Theo do, Q'dugc tinh theo cong
thire (6):

QIN+1]+Q[N+2] Néu N lachan ©)
2

N+1
o= {Q [T NéuN lalé

Day 1a phép thir hai mit v6i do tin cay 100 (1-0) %. Két qua néu Q' (+)dwong thi gia
trj ting va néu gia tri Q'(—) thi gia tri d6 giam.

Bén canh d6, két qua dy tinh xu thé ting cta nhiét 6, lwong muwa, d6 am, va luong bdc
thoat hoi tiém niang duogc tinh theo hé thirc (7):

Xa=(TSi*(Ya—Yi)+Yg (7

Trong d6 X 13 Xu thé; a 1a nam mudn dy tinh; TS; 13 gid tri ‘Theil-Sen trong giai doan
tinh; Ya 1a ndm can dy tinh; Y; 1a ndm dugc chon lam chuan dé du tinh; Y 1a gia tri cua
nam chuan du tinh.

3. Két qua va thao ludn
3.1. Bdc diém khi hdu giai doan nghién ciru

3.1.1. Bic diém vé nhiét do va lugng mua

Nhin chung trong giai doan nghién ciru, nhiét d6 trung binh ¢ Ninh Thuén dao dong tur
27,’1 °C dén 27,5 °C, va nhiét do trung binh cao nhat trong giai doan nay la 27,§ °C va thap
nhat 1a 26,6 °C. Khi hdu ¢ Ninh Thuan c6 hai mua rd rét 1a mua mua (thdng 9 dén thang 11)
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va mua khé (thdng 12 dén thang 8) nén nhiét do gitra hai mua c6 su chénh 1éch nhau. Vao
mua mua nhiét do trung binh dao dong tur 22,6 °C dén 27,3 °C, trong khi nhiét 46 trung mua
kho cao hon mua mua tir 27,3 °C dén 27,5 °C (Hinh 2a). Bén canh d6, Ninh Thuan 1a mot
trong nhiing tinh ¢ lugng mua rat thip véi lugng mura trung binh nam giai doan nghién ciru
dao dong tir 7,4 mm dén 115,4 mm. Luong mua ciing c6 su phan hoa giira mia mua va mua
kho, lugng mua trung binh giai doan nghién ctru 1a 157,3 mm trong khi mua kho c6 103,3
mm; vao mua mua luong mua cao nhat 320 mm (1981) va thap nhat 1a 50 mm (1982); mua
kho lwong mua rat thap, voi voi lugng mua thap nhét 1a 18 mm va cao nhat 1a 269,4 mm
(Hinh 2b).
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Hinh 2. Pic trung nhiét do trung binh nam (a) va lugng mua (b) tai tram Pha Rang.

3.1.2. bic diém vé d6 4m va luong bdc thoat hoi tiém nang

D6 4m ¢ Ninh Thuan trong giai doan nghién cuu dao dong tir 73% dén 78%. Phan tich
hinh 3a c6 thé théy do 4m trung binh ndm cua Ninh Thuéan thép nhét vao khoang 73,3%, cao
nhét 78,6%, voi nén 4m trung binh nim thap hon trung binh ctia mia mua va cao hon trung
binh mua khé; vao mua mua d6 4m tuong ddi cao voi d6 Am th?ip nhét 74,4% va cao nhat 1a
82,3%; d6 4m vao mua kho dao dong tir 72,3% dén 77,8% (Hinh 3a). Lugng bdc thoat hoi
tiém nang ¢ Ninh Thuin khé cao véi trung binh nim ludn trén 140 mm véi lwong béc hoi
dao dong tir 142 mm dén 160 mm. V¢é luong bdc thoat noi tiém ning trong giai doan nghién
cho thay luong boc hoi cao nhat 160,8 mm va thap nhét 1a 140,6 mm. Xét theo mua thi lugng
bbc thoét hoi tiém ning ¢ mua khd cao hon ca miia mua va trung binh nim; Véi mua kho
luong bdc hoi trung binh giai doan nghién ctru dat 153,8 mm, trong khi miia mua luong boc
hoi dat 135,9 mm va trung binh nam dat 149,3 mm (Hinh 3b).
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Hinh 3. Biéu db thé hién d6 4m (a) va lugng bdc thoat hoi (b) hang ndm & Ninh Thuan.
3.2. Xu thé bién doi nhiét do, lwong muwa, do am, va luwong béc thodt hoi tiem nang

3.2.1. Xu thé bién d6i nhiét do trung binh nim

Két qua phan tich xu thé cho thiy nhiét 6 trung binh & Ninh Thuan dang c6 xu huéng
bién dbi theo chiéu hudng ting giam khac nhau. Két qua cho thay trong nim chi co thang 2
va thang 3 1a hai thang c6 xu hudng gidm va cac thang con lai c6 xu hudng ting (Bang 2).
Cu thé vao thang 2 va 3 gia tri MK cho két qua am vai gia tri lan luot: giatri Sla—14 va -9,
d6 1éch chuan S 14 40,17 va 40,01, chi s6 Z 1a —0,324, 0,2, va do tin cay 1a 0,373 va 0,421,
Tuy nhién, trong hai thang nay, xét vé& xu thé giam rd nét nhit chi c6 thang 2 con thang 3 MK
giam nhung d6 doc Sen khong 0. Vi thang 2 d6 dbc TS dat 0,00596 tuong duong voi nhiét
do thang 2 c6 xu hudng giam Xuong 0,00596 °C, nguoc lai vao thang 3 do déc TS cho ra két
qua 14 0. Cac thang con lai diéu ting véi mie ting nhiét do twong ung do doc TS. Cu thé,
vao thang 1 s€ tang 0,00417 °C/nam, thang 4 tang 0,00667 °C/nam, thang 5 tang 0,020
°C/nam, thang 6 va 7 khong tang, thang 8 tang 0,00667 °C/nam, thang 9 tang 0,0248 °C/nam,
thang 10 tang 0,0143 °C/nam, thang 11 tang 0,0342 °C/nam, va thang 12 tang 0,0306 °C/nam
(Bang 2).

Két qua phan tich xu thé nam cho thiy trong ndm nhiét d6 trung binh ting 0,01°C/nim,
mirc ting nay tuong (mg véi két qua tinh d6 doc TS 1a 0,01; Gia tri S cua trung binh nam dat
tuwong d6i cao 1a 43, d6 1éc chuan S 14 39,72, chi s6 Z 1a 1,057 va do tin cay p—value 13 0,145.
Bén canh d6, két qua phan tich MK va TS theo cdc mila mua va mua kho ciing cho thiy xu
huéng ting & hai mua nay. Theo do déc TS nhiét d trung binh hai mua c6 xu hudng ting
trong d6 miia mua tang nhiéu hon mua kho véi 0,0225 °C/nam so v6i 0,00833 °C/nam. Riéng
mua mua, chi sé p—value bang 0,0165, chi s6 nay phul hop véi mire ¥ nghia thong ké (p<0.05)
ddng nghia v&i viée do tin cdy vao muia mua 1a rat cao voi gid tri S rat cao dat 86, do léch
chuan S bang 39,85, gia tri Z bang 2,133 va d6 dbc TS bang 0,0225 (Hinh 4a).
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Phan tich Mann-Kendall va Theil-Sen nhiét d¢ trung binh mua mwa Phan tich Mann-Kendall va Theil-Sen lwvgng mwa mua kho

Nhiét dé
N
Lwong mwa (mm)

2005 o
Nam Nam

(@) (b)
Hinh 4. Xu thé bién dbi nhiét do (a) va luong mua (b) trung binh nam.

3.2.2. Xu huéng bién ddi lvong mua trung binh nam

Két qua diém dinh cho thdy lugng mua dang c6 xu hudng ting trén dja ban tinh Ninh
Thuan (Bang 3). Trong do c6 hai thang c6 xu hudng giam la thang 8 va thang 9, cac thang
con lai c6 xu hudng ting. Vai cac thang ting, xét vé y nghia thong ké chi c6 cac thang 1, 3,
7 va 11 1a c6 gia tri thdng ké véi chi sb p—value dat gia trj 1an luot 13 0,009, 0,042, 0,012 va
0,04; gi4 tri Z > 0 ddng nghia v&i xu hudng ting voi gia tri Z 1an luot 1a 2,35, 1,733, 2,264,
1,757; gia tri S twong ddi cao va l1an luot bang 158, 121, 166, 130 va do léch chuan S bang
66,81, 69,23, 73,42, 73,42, 73,42 va 73,41. Cac thang c6 xu hudng tang lugng mua la 1, 3,
7,va 11 thi thang 11 ¢6 chi s6 TS cao nhét bang 3,761 tuong dwong véi mire ting lwong mua
la 3,761 mm/ndm, cac thdng con lai véi muc ting lugng mua 0,0158 mm/nam (thang 1),
0,092 mm/nam (thang 2), va 1,316 mm/nim (thang 7). Ciing theo két qua kiém dinh luong
mua trung binh ndm dang c6 xu hudng ting theo chi s6 TS 1 11,01 mm/nam, két qua nay rat
c¢6 ¥ nghia vi do tin cdy cao v6i p—value bang 0,004. Xem xét dén mua mua va mua kho, két
qua cling chi ra dugc cd hai mua c6 xu hudng tdng véi muia mua cao hon mua kho. Vao mua
mua, gia tri S duong voi S bang 118, d6 1éch chuan S 1a 73.4, gia tri Z dat 1,594, p—value
bang 0,0555, va d6 doc TS dat 2,167 (tvong duong tang 2,167 mm). Vao mua kho, chi s6S
duong vai gia tri S bang 146, do léch chuan S bang 73,42, chi sé Z bang 1 975, va p—value
bang 0,0241; voi chi s6 nay cho thdy vao muia kho xu huéng ting luong mua rat c6 ¥ nghia
théng ké va thong qua chi s6 TS cho thay két qua luong mwa vao mua kho c6 thé ting 1,476
mm/nim twong Gng vai chi s6 TS 13 1,476 (Hinh 4b).
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Bang 2. Két qua phén tich xu thé bién ddi nhiét d¢ trung binh nam.

29

i ) Théang Mua
Keét qua kiém dinh Ca nam
1 2 3 4 5 6 7 8 9 10 11 12 M.Mua M.Kho

M-K Test Value (S) 12 -14 -9 33 33 8 1 18 55 56 66 54 43 86 34

Critical Value (0,05) 1,645 —-1,645 -1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645

Standard Deviation of S 40,14 40,17 40,01 39,67 40,05 40,07 39,97 40,15 40 39,84 40,18 40,21 39,72 39,85 39,92

Z Standardized Value of S 0,274 -0,324 0,2 0,807 0,799 0,175 0,0 0,423 1,35 1,38 1,618 1,318 1,057 2,133 0,827

Approximate p—value 0,392 0,373 0,421 0,21 0,212 0,431 0,5 0,336 0,0885  0,0837 0,0529 0,0937 0,145 0,0165 0,204

Theil-Sen Slope 0,00417 —-0,00596 0,0 0,00667 0,0202 0,0 0,0 0,00667 0,0148  0,0143 0,0342 0,0306 0,01 0,0225 0,00833

Theil-Sen Intercept 16,6 37,41 26,5 14,74 -11,77 28,95 28,5 15,09 -1,987  -1,736 —42,24 -36,14 7,155 —-18,05 10,5

95% LCL of Slope (0,025) 0,05 —0,0625 —0,0286 -0,0143 —-0,025 —0,0333 -0,0312 0,025 —0,00909 0,0  -0,0073 -0,0167  —0,00753 0,0 -0,0127

95% UCL of Slope (0,975) 0,05 0,0333 0,0295 0,0357 0,06 0,0431 0,0253 0,0333 0,04  0,0333 0,0566 0,0781 0,025 0,0364 0,0252

Bang 3. Két qua phan tich xu thé bién ddi lwong mua trung binh nam.
) . Thang Mua
Két qua kiém dinh Ca nam
1 2 3 4 5 6 7 8 9 10 11 12 M.Mua M.Khé

M-K Test Value (S) 158 71 121 106 56 118 166 78 —42 102 130 53 196 118 146
Critical Value (0,05) 1,645 1,645 1,645 1,645 1,645 1,645 1,645 —-1,645 —-1,645 1,645 1,645 1,645 1,645 1,645 1,645
Standard Deviation of S 66,81 60,82 69,23 70,1 70,41 73,42 73,42 73,42 73,42 73,42 73,42 73,3 73,42 73,4 73,42
Z Standardized Value of S 2,35 1,151 1,733 1,498 0,781 1,594 2,247 -1,049 —-0,558 1,376 1,757 0,709 2,656 1,594 1,975
Approximate p—value 0,009 0,125 0,042 0,067 0,217 0,056 0,012 0,147 0,288 0,085 0,04 0,239 0,004 0,0555 0,0241
Theil-Sen Slope 0,0158 0,0 0,092 0,18 0,692 0,958 1,316 0,552 0,638 1,917 3,761 0,424 11,01 2,167 1,476
Theil-Sen Intercept -31,26 0,0 -180,8 -353,1 -1337 —1857 —2576 1151 1403 -3697 —7388 —822,6 —21273 —4188 —2882
95% LCL of Slope (0,025) 0,0 0,0 00  -0,0335 0,764 -0,256 0,201 -1,615 3,186 1,192 0399 0,775 3,782 0358 0.0152
95% UCL of Slope (0,975) 0,18 0,0 0,302 0,68 2,86 2,349 2,381 0,466 1,512 5,375 7,519 2,635 20,66 4,145 3,421
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Bang 4. Két qua phan tich xu thé bién ddi chi s6 bdc hoi tiém nang (PET).

30

Théang Mua
Két qua kiém dinh Ca nam
1 2 3 4 5 6 7 8 9 10 1 12 M.Mua  M.Khd

M-K Test Value (S) 61 -1 -138 43 4 63 12 —68 182 193 106 67 56 247 -11

Critical Value (0,05) 1,645 -1,645  -1,645 —1,645 -1,645 1,645 1,645  —1,645 1,645 1,645 1,645 1,645 1,645 1,645 -1,645

Standard Deviation of S 58,8 58,82 58,81 58,62 58,81 58,8 58,74 58,77 58,75 58,82 58,81 58,78 58,81 58,8 58,82

Z Standardized Value of S 1,02 0,0 2,33 -0,716 -0,051 1,054 0,187 1,14 3,081 3,264 1,785 1,123 0,935 4,184 -0,17

Approximate p—value 0,154 0,5 0,000 0,237 048 0,146 0426 0,127  0,00103  5,49E-04 0,0371 0,131 0,175  1,44E-05 0,432

Theil-Sen Slope 0,219 0,0 —0435 0,132 -0,00588 0,335  0,0091 —0,392 0,613 0,576 0,339 0,256 0,113 0,54 -0,0143

Theil-Sen Intercept -338,9 101,6 1006 4353 2093  —476,9 1742 968,1 -1074 -1016 -560,9 —408 —75,71 —943,1 181,8

95% LCL of Slope (0,025) -0,188 0,374  -0,709  -0,395 0,858 0,281 0,557 1,185 0,265 0,287 -0,016 -0,151 —0,087 0,299 -0,287

95% UCL of Slope (0,975) 0,575 0263  -0,069 0,326 0,568 1,019 0,578 0,288 1,049 0,783 0,648 0,665 0,324 0,758 0,231

Bing 5. Két qua phan tich xu thé bién d6i ¢ 4m trung binh nam.
i ) Thang Mua
Keét qua kiém dinh Nim

1 2 3 4 5 6 7 8 9 10 11 12 M.Mua M.Khé
M-K Test Value (S) -67 41 -9 -13 45 18 -1 41 24 -10 43 13 -10 5 -11
Critical Value (0,05) -1,645  —1,645 ~1,645 ~1,645 ~1,645 1,645  —1,645 1,645 ~1,645 ~1,645 1,645 1,645 ~1,645 1,645 ~1,645
Standard Deviation of S 40,25 40,28 40,22 40,3 40,25 40,21 40,28 40,22 40,27 40,26 40,28 40,28 40,27 40,28 40,3
Standardized Value of S 1,64 0,993 -0,199 —0,298 -1,093 0,423 0,0 0,995 -0,571 —0,224 1,043 0,298 —0,224 0,0993 -0,248
Approximate p-value 0,0505 0,16 0,421 0,383 0,137 0,336 0,5 0,16 0,284 0,412 0,149 0,383 0,412 0,46 0,402
Theil-Sen Slope —0,117 -0,1 —0,00749 -0,0392 —0,0789 0,05 0,0 0,0578 —0,0437 -0,0167 0,135 0,0283  —0,0125 0,014 0,015
Theil-Sen Intercept 306,3 271,9 89,56 153,9 2344 25,62 75,05 -39,32 167,1 113,6  -1933 18,14 100,6 51,13 104,6
95% LCL of Slope (0,025) 0,231  —0,258 -0,136 0,2 0,22 0,111  —0,158 —0,0426 —0,283 0,174  —0,154 -0,158  —0,0886 0,156 —0,0964
95% UCL of Slope (0,975) 0,0524 0,06 0,0925 0,19 0,0974 0,194 0,2 0,228 0,162 0,148 0,357 0,31 0,0635 0,161 0,0861
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3.2.3. Xu huéng bién ddi luong bdc thoat hoi tiém ning

Két qua phan tich xu thé cho thiy luong bdc thoat hoi tiém ning c6 nhiéu bién dong voi
5 thang c6 xu hudng giam va 7 thang c6 xu huéng ting (Bang 4). Phén tich bang 4 co thé
thiy tir thang 2 dén thang 5 va thang 8 1a cac thang c¢6 xu huéng giam véi gia tri S 1an luot 1a
—1,-138, 43, —4, va—68; d6 1éch chuan S 1an luot 1a 58,82, 58,81, 58,62, 58,8, va 58,77; chi
s6 Z dat 1an luot 13 0, 2,33, —0,716, 0,051, va —1,14; chi s6 p—value lan luot 12 0,5, 0,00992,
0,237, 0,48, va 0,127; xét vé gia tri thong ké thi thang 3 chi sé p—value cho thay c6 y nghia
thong ké hon cac thang khac. Bén canh d6, két qua do doc TS cho thiy luong bdc thoat hoi
tiém nang giam & thang 3 1a 0,435 mm/nim, thang 4 1a 0,132 mm/nim, thang 5 1a 0,00588
mm/nim, thang 8 13 0,392 mm/nim. Ddi véi cac thang c6 xu hudng ting 1a thang 1, thang 6,
thang 7, thang 9 dén thang 12 thi gi tri S dao dong trong khoang 12 dén 193; d6 léch chuan
ctia cac thang nam trong khoang 58,6 dén 58,7; chi s6 Z duong, cao nhét 1a thang 9 va thang
10, thang c6 y nghia thong ké 1a thang 9, 10 va thang 11 v6i p—value lan luot 14 0,0013,
0,000549, va 0,0371; Thang 10 la thang c6 gia tri cao nhét trong céac thang con lai voi hé¢ )
TS ting 0,576 twong Ung véi ting 0,576mm/nam, v6i gia tri S cao nhat 193, d6 1éch chuin
dat 58,82, gia tri Z dat 3,264 (Hinh 5b). Luong bbc thoat hoi tiém niang nim ciing cd xu
huéng tang voi chi sb Z dwong la 0,935, chi s6 TS 1a 0,113 twong Ung voi tang thém 0,113
mm/nam. Ngoai ra, xét theo yéu t6 mua thi lvgng bdc thoat hoi tiém ning ctia mua mua 0
xu hudng tang va mua mua 6 xu hudng giam. Vao mua mua, két qua tinh cho thiy chi sb Z
duong dat 4,184, gia tri S rat cao 13 247, d6 1éch chuan S dat 58,81 va chi so p—value dat y
nghia thong ké la 0,000144; ngoai ra, két qua phan tich TS dat 0,54, chi s6 nay cho thiy
luong bdc hoi tiém ning ting 0,54 mm/nim (Hinh 5a).

Phan tich Mann-Kendall va Theil- Sen PET mua mua Phan tich Mann-Kendall va Theil-Sen PET thang 10

PET (mm)
PET (mm)

(@) (b)

Hinh 5. Xu thé bién dbi lugng bdc thoat hoi tiém ning mua mua (a) va thang 10 (b).

3.2.4. Xu huéng bién d6i d6 4m trung binh nim

D6 am trung binh ndm giai doan nghién ctru c6 sy bién dong trong nim va theo mua.
Két qua phén tich bang 5 cho thay, trong nim d6 am c6 xu hudng giam vao cac thang 1-5,
thang 7, thang 9-10; céac thang con lai c6 xu hudng tang. Voi cac thang gidm, gia tri S am
dao dong tir —67 dén —1, chi s6 Z am véi dao dong trong khoang —0,5 dén —1,6; do dbc TS
cho thy vao cac thang giam do 4m c6 thé giam tir 0,00749 dén 0,1. Céac thang c6 xu huéng
tang 1a thang 6, thang 8, thang 11, va thang 12 vdi gia tri S ludn duong (S>0); d6 1éch chuan
S cua céac thang dong tur 40,2 dén 40,3; chi s6 Z 1an luot cua céc thang lan luot 1a 0.423,
0,995, 1,034 va 0,298 va do tin cdy cua cac thang tang trong khoan 0,1 dén 0,4, v6i chi s6 p—

value 16n hon 0,05 nén y nghia théng ké khong nhiéu. Xét muc do ting giam do 4 am trung
binh theo d6 dbc TS, ¢o thé thdy trong ndm chi c6 bon thang ¢ xu hudng ting d6 am rd rét
do la thang 6, thang 8, thang 11 va thang 12 v61 mure tang (%) lan luot 12 0,05, 0,0578, 0,135,
0,0283; Két qua phan tich TS cac thang giam ciing cho thay tir thang 1-5, thang 9—10 v&i
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murc giam lan luot trong mot nam 1 0,117%, 0,1%, 0,00749%, 0,0392%, 0,0789%, 0,0437%,
0,0167%, trong do6 thang c6 xu hudng gidm manh la thang 1 (Hinh 6). Xét theo trung binh
nim va theo mua, d6 4m c6 xu hudng ting vao mua mua, giam vao mua kho va trung binh
nim. Theo bang 5, gia tri S cia miia mwa 14 5 con mua kho 1a —11 va nam 13 —10, chi s6 Z
ctia miia mua 13 0,0993, muia kho 14 —0,248 va trung binh nam 1a —0,224; vé y nghia thong ké
c4 mua mua, mua kho va trung binh nim chi vao khoang 0.4 16n hon mirc y nghia thong ké
p—value (p <0,05). Chi s6 d6 déc TS cho thdy mdi nam d6 4m ting thém 0,014% vao mua
mua, mua kho gidm 0,015% va cd nam giam 0,0125%.

0.10 -

0.05 [

0.00

Db dbc Theil-Sen

-0.05 4

-0.10 4 (]

-0.15

Thang

Hinh 6. D6 doc TS d6 4m trung binh ndm giai doan 1993 —2016.

3.3. Dur tinh xu thé bién doi dac diém khi hdu & Ninh Thudn

Dua vao két qua phan tich MK va TS, két qua du tinh dic diém khi hau tinh Ninh Thuan
thong qua gié tri trung binh ndm cta nhiét d9, lugng mua, boc thoat hoi tiém nang va do am.

3.3.1. Du tinh xu thé bién d6i nhiét 46 va luong mua nim

V61 muc tang trung binh nam 1a 0,01 °C/nam nhi¢t d¢ trung binh nam & Ninh Thuin
dang c6 xu hudng ting va du tinh trung binh 10 nam nhiét do trung binh nidm tang thém
0.1°C, tang 0,2 °C cho mua mua, va 0,08 °C cho mua khé. Vi nhiét d6 trung binh nam 2016
14 27,5°C, dy tinh dén nam 2026 nhiét do trung binh ting 1én 27,6 °C, nim 2056 nhiét do du
tinh tang 27,9 °C, va dén cubi thé ky 21 nhiét do trung binh tang Ién 28,3 °C; Vao mua mua
nhiét d trung binh ting thém 0,8 °C dén cudi thé ky 21 va nhiét d6 trung binh mua kho ting
0,7 °C (Hinh 7a).

Két qua nghién ctru cho thay lugng mua trong giai doan nghién ctru ting trung binh
11,01 mm/nam dy tinh lugng mua, dy tinh dén nam 2026 tang 1én 183,8 mm (nam 2016 1a
73,7 mm), nim 2056 luong mua dat khoang 514 mm, va cudi thé ky luong mua dat dén 954.5
mm tang 880,8 mm so vdi nam 2016; Vao mua mua luong mua tdng voi ndm 2016 lugng
mua dat 191,9 mm dén ndm 2056 ting 1én 268,6 mm, va dén cubi thé ky lwong mua ting lén
dén 365,3 mm; Vao mua kho lugng mua ting thap nhét voi trung binh ting 1,5 mm/nam,
nam 2016 luong mua dat 113,4 mm, dén nam 2056 luong mua ting 1én 173.4 mm, va dén
cudi thé ky lugng mua dat khoang 231,5 mm (Hinh 7b).
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Hinh 7. Dy tinh xu thé bién d6i nhiét do (a), va lugng mua (b).

3.3.2. Dy tinh xu thé bién ddi bdc thoat hoi tiém ning va do am nam

Luong bdc thoat hoi tiém ning & Ninh Thuan c¢6 xu hudng tang theo trung binh nam,
mua mua va mua kho c¢6 xu hudng giam. P bdc thoat hoi tiém ning trung binh nim ting
0,113 mm/nim va c6 xu hudng tang tir 2016 dén cudi thé ky 21; Tuy nhién, vao mua mua
luong bdc thoat hoi tiém nang ting cao nhat véi trung binh ting thém 0,54 mm/nim. Két qua
du tinh cho thiy vao mua mua lugng bdc thoat hoi tiém ning ting tir 138,5 mm nam 2016
1én dén 160,1 mm giira thé ky 21, va cubi thé ky 21 ting 1én181,7 mm; vao mua kho luong
bdc hoi tiém ning c6 xu hudng giam khoang 0,014 mm, dy tinh dén nam 2056 lugng bdc hoi
tiém nang giam tir 145,4 (2016) xudng con 144,8 mm va dén nam 2096 luong bdc hoi tiém
nang c6 thé giam xubng con 144,3 mm (Hinh 8a).

Do am trung binh ndm 2016 ctia Ninh Thuén 13 78,4 % v&i dy tinh trung binh nim giam
0,013 % thi dén ndm 2056 d6 am giam xudng con 77,9 % va duy tinh dén cudi thap ky do am
toan tinh chi con khoang 77,4%; Vao mua kho, do am cua vung c6 xu hudng giam voi 0,02
%, du tinh dén ndm 2056 d6 am giam tir 77,1% xudng con 76,5% va dén cudi thé ky 21 giam
xuéng con 75,9% ; Cung véi do, dy tinh vao mua mua do am & khu vuc tang lén vo1 muc
tang trung binh 1a 0,014 % két qua duy tinh dén giira thé ky 21 d6 am co thé tang dén 82,9 %
va cubi thé 21 d6 4m trung binh mua mua ting 1én khoang 83,4% cao hon so v&i trung binh
nam va mua kho (Hinh 8b).
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Hinh 8. Dy tinh xu thé bién d6i béc thoat hoi tiém ning (a), va do 4m (b).

C6 thé noi trong bdi canh han han, két qua dy tinh cling cho thdy phan niao xu huéng gia
tang nhiét do, luong mua, do bdc thoat hoi tiém nang, va do 4m. Bén canh do6, néu cac két
qué du tinh so sanh véi kich ban Bién d6i khi hau ciia B6 Tai nguyén va moi truong cho khu
vuc Ninh Thuén cho thiy két qua nghién ctru dang c6 xu hudng ting trong xu thé ting cia



Tap chi Khi twong Thiy van 2021, 722, 23-37; doi:10.36335/VNJHM.2020(722).23-37 34

kich ban nim 2016 [29]. Nhung két qua du tinh cac chi sé con khiém ton nén thap hon cac
chi s6 cuia kich ban dé dé cap. Nguyén nhan sy khac biét vé két qua dy tinh cta nghién ctru
va ctia kich ban c6 sy khac nhau vé gié tri dau vao. Theo Nguyén Minh Ky thi sy khac biét
gitra cach tinh trong MK va TS véi kich ban BDKH phu thudc vao bién dau vao, véi phuong
phap nay chu yéu la don bién con véi kich ban ciia Bo Tai Nguyén va Mbi truong thudng
xay dung dua trén yéu t6 da bién [27].

4. Két ludn

Phan tich MK va TS da danh gia duoc xu thé bién ddi va du tinh duge xu thé cua cac
yéu tb nhiét dg, lugng mua, lugng bdc thoat hoi tiém nang, va do 4m ¢ khu vuc Ninh Thuan.
Két qua di cho thdy trong giai doan nghién ctru & Ninh Thuén nhiét d6 trong nim giam &
thang 2 va 3 ting & cic thang con lai v6i ting cao nhat 14 0,01 °C/ndm. Luong mua giam vao
cac thang 8 va 9 voi mirc giam cao nhét 13 0,6 mm/niam, ting & cac thang con lai trong d6
tang cao nhat 1a 3.7 mm/nam ¢ thang 11. Lugng bdc thoét hoi tiém ning ciing ¢ bién dong
tang & cac thang 1, 6, 7, 9, 10, 11 va 12 véi ting cao nhat 1 0,6%/nam va giam & cac thang
con lai voi mirc giam nhiéu nhat 1a 0,4%/nam. Do 4m ciing ¢6 xu hudng giam véi tim thang
giam va bon thang ting voi ting cao nhét 1a 0,1%/nam. Bén canh do, du két qua dy tinh xu
thé da cho thdy nhiét do trung binh nim ting thém 0,8 °C dén cubi thé ky 21, mia mua ting
1,8 °C, va mua kho 14 0,7 °C. Luong mua ting dén cudi thé ky v6i lwong mua nim ting thém
880,8 mm, lugng mua mua mua tang 173,4 mm va lugng mua mua kho tang 118,1 mm. Két
qua dy tinh xu thé ting lugng bdc thoat hoi tiém ning ciing cho thiy ting & trung binh nim
va miia mua trong khi muia kho dang c6 xu huéng giam véi trung binh 1,14 mm dén cubi thé
ky 21. D6 4m dy tinh ting vao mua mua, két qua cho thiy dén cubi thé ky 21 do 4m ting
thém 1,12% so véi giai doan nghién curu.

Nghién ctru da phan tich va du tinh dugc nhiing dac diém co ban vé nhiét do, lwong mua,
d6 am, va lugng boc thoat hoi tiém nang. Két qua nghién ctru dong gop thém co s khoa hoc
cho viéc xay dung cac ké hoach, giai phap tich tng trong bdi canh han han tai tinh Ninh
Thuan trong tuong lai. Bén canh d6 du két qua duy tinh con thap hon kich ban Bién ddi khi
hau ctia Bo Tai nguyén va Mai truong nhung ciing di cho thdy c6 sy gidng nhau vé mic do
tang nhiét do va luong mua trung binh dén cubi thé ky 21.

Pong gop cua tac gia: Xay dung y tuéong nghién ctru: N.H.T., T.T.C.; Lua chon phuong
phéap nghién cuu: N.HT., T.T.C.; Xt ly s6 liéu: N.H.T.; Tinh toan s6 liéu: N.H.T.; Viét ban
thao bai bao: N.H.T.; Chinh stta bai bao: N.H.T., T.T.C.

Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tap thé
tac gia, bai nghién ciru nay chua duoc cong bd & bat ky tap chi trong nude va qubc té nao
hét. Tap thé tic gia cam doan khong sao chép nghién ciru trude ddy va khong co sy tranh
chap loi ich trong nhom.
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Abstract: The study’s objective is to analyze and estimate the trend of climatic factors of Ninh
Thuan province. The non—parametric test method used in this study is Mann—Kendall and Theil—
Sen analysis. The study results showed that the average temperature increases with an increase
of 0.01 °C, average annual precipitation increases by 11.01mm, potential evaporation increases
0,013mm, and annual average humidity decreases by 0.01%. The forecast results showed that
by the end of the 21st century, the annual average temperature increased 0,8 °C, rainfall
increased by 880.8 mm. The potential evaporation rate increased by 9.04 mm, and the humidity
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decreased by 1.0%. Research results have contributed to the database for applying non—
parametric tests in the fields of natural resources and the environment. The research has also
provided the locality with a research tool on climate characteristics, 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
drought on the local Socio-Economic.

Keywords: Temperature; Precipitation; Humidity; Potential evaporation; Mann—Kendall;
Theil-Sen;



