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Tém tit: Bai bao trinh bay xu thé bién dbi cac yéu t6 khi hau (nhiét dg, luong mua) tai tinh
Ninh Thuan. Phuong phap théng ké va ham hoi quy tuyén tinh dugc sir dung dé phan tich
chu01 s6 liéu quan tric tai tram Phan Rang giai doan 1993-2019. Két qua cho thiy cac yéu
t6 khi hau déu c6 xu thé ting: nhiét do trung binh nhiéu nim c6 xu thé ting 0,012°C/nam,
nhiét do tdi cao tang 0,017°C/nam, nhiét do tbi thép tang 0,01°C/nam, lvgng mua tang 4,44
mm/nam. Theo kich ban RCP4.5 va RCP8.5, nhiét d§ trung binh tai Ninh Thuan c6 xu thé
tang qua cac nam 2025, 2030, 2050 va 2100. Vé luong mua trung binh theo kich ban
RCP4.5 c6 xu thé tang. Ddi véi kich ban RCPS.5 lwong mua ting vao nam 2025, 2030 va
giam va nam 2050, 2100.

Tir khéa: Khi hau; Xu thé; Kich ban bién d6i khi hau RCP4.5, RCP8.5.

1. Mé dau

Ninh Thuén 1a tinh thugc khu viee Nam Trung B9, do dac thu vé dia 1y va dia hinh, Ninh Thuén
thuong xuyén chiu anh huéng cua thién tai va bién doi khi hau (BPKH). Trong nhiing thap ky gan
day, Ninh Thuan chiu tac dong 16n cta cac hién twong thoi tiét cuc doan nhur han han, hoang mac
hoa, kh6 nong, bao, mua 6n géy 10, ngép lut. De c6 nhimg nhan dinh phu hop v6i tinh hinh BDKH
hién nay, viéc danh gia xu thé bién doi cac yeu t6 khi hau dén thoi diém hién tai giup c6 cai nhin
khéch quan vé nhiing dién bién khi hdu dang dién ra trong qua khir. Tuy nhién, cac két qua danh gia
Xu thé va kich ban BDKH chi tiét cho tinh Ninh Thuan con han ché, cac nghién ctru duoc thue hién
chu yeu 0 quy md qubc gia va khu vuc dua trén céc kich ban phat thai khi nha kinh hoac duong
phén bb néng d6 khi nha kinh dai dién, tinh Ninh Thuan chi la mot phéan rit nho [1-5].

Nhu vay, c6 thé thay viéc nghién ctru xu thé cic yéu o khi tuong va kich ban BDKH trong qua
khtr va du tinh BDKH trong thé ky 21 cho tinh Ninh Thuén c¢6 ¥ nghia khoa hoc, thuc tién, day 1a
mdt phan két qua nghién ctru ciia 02 nhiém vu: “Xay dung, cap nhat ké hoach hanh dong tmg pho
v6i BDKH giai doan 2021-2030, tAm nhin dén 2050 va Danh gia khi hau cta tinh Ninh Thuan”
Bai bao trinh bay két qua danh gia xu thé cac yéu t6 khi hau va kich ban BDKH tai Ninh Thuan
nham cung cép cac thong tin khi hau hién tai, du bao, canh bao kip thoi va hiéu qua nhing dién bién
khi hau trong twong lai 13 bién phép gidm thiéu nhiing tic dong do bién doi khi hau gy ra dong thoi
phuc vu quy hoach san xuat, phat trién kinh t&—x hoi va phong chong thién tai trén dia ban tinh.

2. Phuwong phap nghién ciru
2.1. Khu vue nghién cuu
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Ninh Thuan la mét tinh ven bién thudc khu vuc Nam Trung B9, dia hinh cia Ninh Thuan
rat da dang va phirc tap, thap dan tir Tay sang Pong, tir Bic vao Nam, vira c6 dia hinh mién
nui vira c6 dia hinh trung du va dong bang ven bién. Phia Bic giap tinh Khanh Hoa, phia Nam
giap tinh Binh Thuan, phia Ty giap tinh Lam Ddng, phia Pong giap Bién Pong (Hinh 1).

Ninh Thuan c6 duong bo bién dai 105 km, dién tich vung 1anh hai trén 18.000 km?.
Trung tdm tinh 1 thanh phd Phang Rang—Thap Cham. Ninh Thuan hién c6 7 don vi hanh
chinh bao gém huyén Bic Al, huyén Ninh Son, huyén Ninh Phudc, huyén Thuan Nam,
huyén Thuan Béc, Huyén Ninh Hai va Thanh phé Phang Rang—Thap Cham. Ninh Thuan c6
ca dudng sit Bic Nam va qudc 16 1A di qua. Dong thoi c6 Qudc 16 27 ndi lién véi cac tinh
Tay Nguyén.

Khi hau tinh Ninh Thuén 1a khi hau nhiét d61 gi6 mua véi 2 mua rd rét 1a mua kho va mua
mua, trong tng v6i hai thoi ky gié mua Tay Nam va gié mua Pong Bac. Mua kho bat dau tir
thang 1 va két thiic vao thang 8, miia mua bét dau tir thang 9 va két thiic vao thang 12. Thuy
van Ninh Thuan cling ¢6 2 mua la mua ki¢t va mua 11, tuong ting voi mua kho va mua mua
cua khi hau [6-9].

BAN PO HANH CHINH TiNH NINH THUAN
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Hinh 1. Ban dd hanh chinh tinh Ninh Thuan.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phap danh gia xu thé
Tinh toan gia trj trung binh ciia chudi s6 lidu
h=a XX 1)
Phuong phap hoi quy xu thé duge d€ cép la phan tich ham hoi quy gita bién phu thude x va
bién thoi gian t, x = f(t). Néu (t) la mot ham tuyén tinh thi duoc goi 1a c6 xu thé bién doi tuyén tinh.

Pé nghién ciru xu thé bién doi tuyén tinh ta thanh Iap phuong trinh hdi quy [10-11].
x(t)=at+b 2
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Trong d6 x 13 gia trj ctia ham, t: bién thoi gian, a, b: hé s hdi quy, hé sé a cho biét hudng déc
cua dudng héi quy (xu thé bién dbi ting hay giam theo thoi gian).

Xu the tang giam ciia x theo t duoc danh gia trén co s xét diu va do 16n ctia hé sb goc a. Dau
cta hé sb a xac dinh xu thé ting (khi a > 0) hogc giam (khi a <0), con tri tuyét dbi cua a cho biét
mure d§ tang giam cua dir liéu theo bién ddi ciia thoi gian t.

Céc h¢ s6 a, b dugc xac dinh theo cong thuc:

O L () I :
T b=t x=r Y =1 YL 0)
V2 (xx) (1)

Trong do X, tla trung binh sb hoc ctia x vart.

2.2.2. Phuong phap xdy dung kich ban

Mo hinh khi hau toan cu va khu vuc 13 nhitg cong cu chinh duoc sir dung dé danh gia xu thé
bién ddi va dién bién khi hau tuong lai. Kich ban bién d6i khi hau ¢ khu vuc tinh Ninh Thuan dugc
xay dyng duya trén bon mo hinh khi hau khu viue (PRECIS, CCAM, RegCM, cIWRF) véi tong cong
12 phuong an tinh toén dugc thyc hién, st dung két qua d4u vao tir cac mo hinh toan cau khéc.

Dua trén cac két qua danh gid ciia 4 mé hinh khi hau, kich ban bién doi khi hau tinh Ninh
Thun ddi véi nhiét d6 duoc xdy dung theo két qua tinh toan tir 8 phuong 4n ciia 3 mé hinh (3
phuong an CCAM, 3 phuong an PRECIS va 1 phuong an cIWRF), kich ban bién doi voi luong
mua dugc xay dung dua trén két qua tinh toan tir 3 phuong an ctia mé hinh PRECIS [12-17].

2.2.3 Thu thap dir liéu dau vao

Viéc danh gia su bién ddi cia cac yéu t6 khi hau duoc sur dung s liéu tai tram Phan Rang (tinh
Ninh Thuan) trong giai doan tir nam 1993-2019.
3. Két qua va thao luin

3.1. Xu thé bién doi ciia cdc yéu té khi hu

3.1.1. Nhi¢t do

Ttr chudi s liéu quan tric nhiét do tai tram Phan Rang giai doan 1993-2019, nhiét do
trung binh héng nam vao 1a 27,2°C. Nhiét do dao dong tir 24,9-28,9°C, trong d6 thang I co
nhiét do trung binh thap nhat voi gia tri 1a 24,9°C. Thang V va VI ¢6 nhiét d6 trung binh cao
nhét voi gia tri 1a 28,9°C (Hinh 2). Vé xu thé nhiét do trung binh giai doan 1993-2019 tai
tram Phan Rang c6 xu thé ting khoang 0,012°C/nam (Hinh 3).
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Hinh 2. Bién thién nhiét d6 trung binh theo thang giai doan 19932019 tai tram Phan Rang.
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Hinh 3. Xu thé bién ddi nhiét d6 trung binh nim giai doan 1993-2019 tai tram Phan Rang.

Trong giai doan 1993-2019, nhiét do tdi cao trung binh tai tram Phan Rang 1a 31,8°C.
Trong d6, thang XII c6 nhiét do t6i cao trung binh thip nhét véi gia trj 1a 28,8°C. Thang VI co
nhiét do ti cao trung binh cao nhat voi gia tri 1a 34,2°C (Hinh 4). V& xu thé nhiét do tdi cao
trung binh tai tram Phan Rang giai doan 1993-2019 c¢6 xu thé ting khoang 0,017°C/nim
(Hinh 5).
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Hinh 4. Bién thién nhiét d6 ti cao trung binh theo thang giai doan 1993-2019 tai tram Phan Rang.
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Hinh 5. Xu thé bién d6i nhiét do tbi cao trung binh nam giai doan 1993-2019 tai tram Phan Rang.

Nhiét do tdi thép trung biqh tai tram Phaq Rang> giai doan 1993-2019 1a 23,8°C. Trong
do, thang I, IT c6 nhiét d6 toi thap trung binh thap nhat véi gia tri 1a 21,6°C. Thang VI c6 nhiét
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do t6i thap trung binh cao nhat véi gid tri 1a 25,3°C (Hinh 6). V& xu thé bién doi nhiét d t0i
thap trung binh giai doan 1993-2019 c6 xu thé tang khoang 0,01°C/nam (Hinh 7).
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Hinh 6. Bién thién nhiét do tdi thap trung binh theo thang giai doan 1993-2019 tai tram Phan Rang.
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Hinh 7. Xu thé bién d6i nhiét d6 ti thap trung binh nim giai doan 19932019 tai tram Phan Rang.

3.1.2. Luong mua

Tir chudi sb liéu quan tric lwong mua giai doan 1993-2019, lwong mua trung binh
nhiéu nam tai tram Phan Rang 14 923,8 mm. Luong mua dat cao nhét vao thang X véi gié tri
13 189,0 mm va thap nhat vao thang II voi gia tri 13 3,2 mm (Hinh 8). Vé xu thé bién dbi luong
mua nam tai tram Phan Rang giai doan 1993-2019 c6 xu thé tang khoang 4,44 mm/nam
(Hinh 9).
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Hinh 8. Bién thién luong mua theo thang cic giai doan 1993 — 2019 tai tram Phan Rang.



Tap chi Khi twong Thiy van 2021, 727, 44-55; doi:10.36335/VNJHM.2021(727).44-55 49

2000
1750
& 1500 - y =4.44x - 7982.
£ 125 [\ /\
2 1000 A
g — ¥
P WA
500
250
1993 1995 199719992001 2003 20052007200920112013201520172019

Nam

Hinh 9. Xu thé bién ddi téng lrong mua nam giai doan 1993-2019 tai tram Phan Rang.
3.2. Kich ban Bién déi ciia cdc yéu to khi hiu

3.2.1. Kich ban nhiét do

Theo kich ban RCP4.5, nhiét d6 trung binh nim 2025 ting khoang ddng nhat, khoang
0,6°C gitta cac huyén va thanh phé trén dia ban tinh Ninh Thuan. Nam 2030, nhiét d6 ting tir
0,6-0,7°C, noi c6 nhiét o cao nhét & huyén Biéc Ai. Vao nam 2050, nhiét d¢ trung binh tang
déu trong pham vi toan tinh khoang 1,4°C. Bén nam 2100, sy phan b nhiét do tang khoang
1,8-1,9°C, nhi¢t do tdng cao ¢ khu vuc huyén Bic Ai va Ninh Son. Theo kich ban RCPS8.5,
nam 2025 va 2050 nhiét d6 trung binh trén dia ban tinh Ninh Thuéan ting khoang dong déu
khoang 0,7°C. Nam 2050, nhi¢t dJ tang trung binh toan tinh tang 1,9°C va dén nam 2100
nhiét d6 tang tir 3,3-3,5°C, nhiét do ting cao & khu vuc huyén Bac Ai va Ninh Son (Hinh 10).

3.2.2. Kich ban lugng mua

Theo kich ban RCP4.5, nim 2025 lugng mua trung binh ting tir 0,2-3,1% ting cao nhat
& khu vyc huyén Ninh Hai va thip nhat & huyén Ninh Phuée. Nam 2030, lugng mua tang tir
0,2-3,3% ting cao & khu vuc huyén Thuan Bic. Vao nim 2050, lugng mua phan bd khong
déu giita cac khu vuc, huyén Ninh Son, Ninh Phudc va thanh phé Phan Rang—Thap Cham
luong mua giam khoang 0,2%, cac huyén con lai lugng mua c6 xu hudng tang tir 0,7-5,2%.
Luong mua trung binh ca nam 2100 bién dong khong déu tir giam 2,8% dén tang 2%. Huyén
Ninh Phuéc 12 noi c6 mirc bién doi lwong mua giam nhiéu nhét v6i khoang 2.8%. Huyén
Ninh Hai l& noi c6 mirc bién ddi lwgng mura ting cao nhét véi khoang 2,0% (Hinh 11a).

Theo kich ban RCP8.5, nam 2025 lugng mua trung binh tai Ninh Thuan c6 ting tir
3,8-9,1% va tang cao ¢ khu vyc huyén Ninh Hai, Thuan Bic va mot ph?m thanh phé Phan
Rang—Thap Cham. Nam 2030, luong mua ting tir 3,7-9,1% su phan bd luong mua phan bd
twong ty nhur nam 2025. Nam 2050, lugng mua c6 sy phan bd ting giam khong dong déu,
huyén Ninh Phuéc c6 luong mua giam 2,1%, tuy nhién khu vuc huyén Béac Ai va Thuan Bic
¢6 luong mua ting khoang 2,5%. Dén nam 2100 c6 su phan bd lwong mua c6 xu hudéng giam
tir 1,3% dén 8,9%, huyén Ninh Hai 1a noi ¢6 lugng mua giam it nhét véi khoang 1,3%, noi cé
luong mua giam nhiéu nhat 1a huyén Ninh Phudc véi khoang 8,9% (Hinh 11b).
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Hinh 10. Mitc d¢ bién déi nhiét do trung binh (°C) tinh Ninh Thuan theo kich ban RCP4.5 (trai) va
RCPS.5 (phai).
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Hinh 10. Mirc d6 bién ddi nhiét d6 trung binh (°C) tinh Ninh Thuén theo kich ban RCP4.5 (trai) va
RCP8.5 (phai) (tiép tuc).
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Hinh 11a. Mirc d9 bién d6i lwong mwa nim (mm) tinh Ninh Thuan theo kich ban RCP4.5.
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Hinh 11b. Mtrc d6 bién d6i lugng mua nam (mm) tinh Ninh Thuén theo kich ban RCP8.5.
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4. Két luan

Trong giai doan 1993-2019, nhiét d trung binh & Ninh Thudn c6 xu thé ting xap xi
0,012°C/nam, lugng mua c6 xu thé tang 4,4mm/nam, sb gi0 nang cd xu thé tang 0,6
ngay/ndm. Nhiét d6 trung binh hing nim tai tram Phan Rang 1a 27,2°C. Trong d6, thang I c6
nhiét d¢ trung binh thap nhét vai gia tri 1a 24,9°C. Thang V va VI ¢6 nhiét do trung binh cao
nhét véi gia tri 1a 28,9°C. Nhiét do trung binh héng nam tai tram Phan Rang dao dong quanh
gié tri trung binh véi bién do 1,0°C. Thang c6 bién d6 dao dong cao nhat Ia thang VI véi mic
dao dong 4,0°C quanh gia tri trung binh. Thang c6 bién d6 dao dong thap nhat 14 thang 10 véi
muc dao dong 1,4°C. Lugng mua trung binh nhiéu ndm tai Phan Rang 12 923,8 mm. Thang c6
bién d6 dao dong cao nhét 1a thang XII v6i muc dao dong 618,0 mm quanh gia trj trung binh.
Théng c6 bién d6 dao dong thap nhét 1a thang IT véi mirc dao dong 30,0 mm.

Theo céc kich ban bién d6i khi hau, nhiét do trung binh theo kich ban RCP4.5 nhi¢t do
trung binh ting tir 0,6°C (2025) ting dén 1,4°C (2050) va tang 1,9°C (2100). Theo kich ban
RCP8.5 nhiét d6 trung binh tang tir 0,7°C (2025) ting dén 1,9°C (2050) va ting 3,5°C (2100).
Luong mua trung binh (R): Theo kich ban RCP4.5, luong mua tang tir 3,1% (2025) tang
3,5% (2050) va giam di 2,8% (2100). Theo kich ban RCP8.5, lugng mua tang 9,1% (2025),
giam 9,3% (2050) va giam 8,9% (2100).

DPong gop cua tac gia: Xay dung y tuong nghién ciru: N.V.H., N.T.C.M.; Lua chon phuong
phéap nghién ctru: N.V.H., N.T.C.M.; Xu 1y s0 li¢u: N.V.H., N.T.C.M.; Viét ban thao bai béo:
N.V.H., N.T.C.M.; Chinh stra bai bao: N.V.H.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gid, chua dugc cong bo ¢ dau, khong dugce sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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Climate Trends and Climate Change Scenarios in Ninh Thuan
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Abstract: The study was presented the trend of climate (temperature, precipitation) in Ninh
Thuan Province. The linear regression method is used to determine the trend and variation
of past temperature and precipitation from 1993 to 2019 at Phan Rang meteorological
stations. The results showed that the climate factors tend to increase: the annual average
temperature for many years tends to increase by 0.012°C/year, the annual highest
temperature increases by 0.017°C/ year, the annual lowest minimum temperature increases
by 0.01°C/year, the precipitation increases by 4.44 mm/year. According to RCP4.5 and
RCP8.5 climate change scenarios, the annual average temperature in Ninh Thuan tends to
increase through 2025, 2030, 2050 and 2100. In terms of annual average precipitation for
the RCP4.5 climate change scenario tends to increase. For the RCP8.5 climate change
scenario, the precipitation increases in 2025, 2030 and decreases and in 2050, 2100.

Keywords: Climate; Trend; Climate change Scenarios RCP4.5, RCP8.5.



