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Tém tit: Nghién ciru ndy dénh gia mirc 46 dao dong va xu thé bién ddi cua cac yéu td khi
hau tai tinh Binh Dinh. Panh gia duoc thyuc hién cho cac yéu t6 khi hau nhu luong mua,
nhi¢t d tai ba tram khi tugng Quy Nhon, Hoai Nhon, An Nhon tai Binh Dinh trong thoi ky
1990-2021. Nghién ctru str dung chuan sai khi hau dé danh gia mirc 46 dao dong, xu thé Sen
va kiém dinh Mann—Kendall (M-K) dé xac dinh xu thé bién d6i va do tin cy cta phuong
trinh xu thé. Két qua danh gia dao dong ctia nhiét d6 trung binh nam tai tram Quy Nhon cho
thdy chuan sai (+) 10n nhét dat 0,8°C xuét hién vao niam 2019, chuin sai () 16n nht 1a —
0,5°C xuat hién vao cac nam 2000 va 2008. Chuan sai luong mwa nam tai tram Quy Nhon
dao dong tir -692 mm dén + 702 mm, chuin sai (+) 16n nhat dat 1044 mm. Két qua kiém
dinh M—K cho thay xu thé bién doi ctia nhiét do trung binh tai Quy Nhon, An Nhon va Hoai
Nhon théa man mirc ¥ nghia thong ké (a = 5%), voi xu thé ting tir 0,01-0,02°C/nim. Vé
lugng mua nam c6 xu thé giam theo thoi gian, tuy nhién xu thé lugng mua tai ca 3 tram déu
khong 1o rang, khong théa man muc y nghia 5%.

Tir khoa: Dao dong khi hau; Xu thé bién doi; Cac yéu t6 khi hau.

1. Mé dau

Binh Dinh 1a mét trong céc tinh ven blen cua Viét Nam thudc khu vue chiu tac dong
manh ctia bién d6i khi hau va c6 tinh dé ton thuong cao trudce cac tac dong cua nudce bién
dang, mua 16n, bao va ap thap nhiét doi [1]. Bién d6i khi hau tac dong manh dén nhiéu vung,
dén cac nganh, linh vyc cua tinh, dac bi¢t tic dong dén linh vuc tai nguyén nudc, nong
nghiép, cong nghi¢p—niang luong, xay dung—do thi, du lich va doi séng ngudi dan. Nhiing
biéu hién cia tac dong rd rét cd thé nhan thay d6 14 tinh trang ngap lut, 1ii quét, sat 1o, han han,
xam nhap min de doa dén doi séng ctia ngudi dan [2-3]. Trong nhimg ndm gan day cac diéu
kién khi hau bét loi va thién tai thuong xuyén tac dong truc tiép dén cac linh vuc, cac dia
phuong va cac cong dong khac nhau cua tinh Binh Pinh [4], lam ting kha ning bi t6n thuong
va tao nguy co lam chdm qua trinh phat trién kinh té—xa hoi cta tinh. Nghién ctru [5] d& phan
chia khi hgu tinh Binh Dinh thanh ba ving chinh: Vung 1 la vung nii phia Tay Bic ctia tinh
bao gdm huyén An Lio, Vinh Thanh, cac xa phia Tay huyén Hoai An va cac xi viing niii phia
Tay huyén Hoai Nhon. Viing nay c¢6 tong lugng mua nam tir 2.200 mm trd 1én, nhiét do trung
binh nim dudi 26°C. Vung 2 1a ving nti phia Nam tinh bao gdm huyén T4y Son, Van Canh
va cac xa phia Tay huyén Phu Cat, c6 tong lugng mua nam tir 1.800-2.100 mm, nhiét do
trung binh nim dudi 26°C. Ving 3 1 ving ddng bang ven bién cua tinh, c6 tong lwong mua
nam dudi 1.700-2.200 mm, nhi¢t @6 trung binh nam trén 26°C. Do anh hudng cta Bién dbi
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khi hau ngay cang ting lam cho cac yéu t6 khi hau & Binh Dinh c6 sy thay doi 15 rét trong d6
c6 nhi¢t do, luong mua va cac yéu td khi hau cuc doan khac. Trong bai bao nay nham muc
dich danh gid mirc d6 dao dong va mirc do bién ddi cua céc yéu t6 khi hau va khi hau cuc
doan tai Binh Pinh trén co s& chudi sd liéu quan tric tir nam 1990-2021.

Dao dong khi hau 1a sy bién ddi ting giam cua khi hdu xung quanh trang thai trung binh
[6-9], nhimg bién d6i ndy thudng nguoc pha nhau, xay ra c6 tinh 1ap di lip lai trong nhimng
khoang thoi gian, nghia 1a gia tri dao dong cho ta biét cac yéu t6 khi hau ¢ Binh Pinh hodc 16n
hon hodc nhé hon gia trj trung binh nhiéu nim.

Ngoai ra bai bao con sir dung phuong phap xu thé Sen [10-12] dé x4c dinh xu thé bién
dbi cua cac yéu tb khi hau, két hop voi kiém dinh phi tham s6 Mann—Kendall dé x4c dinh cac
tram thoa mén mirc ¥ nghia thong ké (dam bao do tin cdy), khac voi phuong phap hodi quy
tuyén tinh thong thuong, xu thé Sen xéc dinh dua trén gia tri trung vi ciia chudi dé xac dinh ra
duong xu thé, nhu vay két qua xu thé khong bi anh hudng boi nhimg nim c6 gia tri cyc doan
(nim c6 lugng mua qua cao hodc qua thap).

Ngoai ra kiém dinh Mann—Kendall gitip cho ta biét tram nao c6 xu thé dam bao d9 tin
cdy v6i muc sai s6 thong ké cho phép, day la diéu ma phuong phap hdi quy tuyen tinh thong
thudng khong lam dugc [10]. Cac két qua tinh toan mure d¢ dao dong va xu thé bién d6i cua
cac yéu té khi hau tai Binh Dinh cho ta biét dwoc xu thé BBPKH dlen ra ¢ Binh Dinh trong giai
doan 1990-2021 va danh gia mirc do tang hay giam cta cac yéu t6 khi hau phuc vu cho cac
nghién ctru danh gia vé BDKH & Binh Pinh.

2. Phuong phap nghién ctru

2.1. Khu vuc nghién ciru

Binh Dinh la tinh thudc ving duyén hai Nam Trung B9, c6 dién tich tu nhién la: 607.133
ha [13]. Toa do dia ly tir 13°30°45” dén 14°42°15” vi d0 Bic va tir 108°36°30” dén
109°18°15” kinh d6 Pong. Phia Bac giap tinh Quang Ngai; Phia Nam giap tinh Phii Yén; Phia
Tay giap tinh Gia Lai; Phia Pong giap bién Dbong. Toan tinh Binh Dinh ¢6 01 thanh phé Quy
Nhon, 01 thi xa An Nhon va 09 huyén, bao gdm: Van Canh, Tuy Phudc, Tay Son, Phu Cat,
Phu My, Vinh Thanh, Hoai An, Hoai Nhon va An Lio (Hinh 1). Trung tdm hanh chinh cta
tinh 1a thanh phd Quy Nhon, cach thit 6 Ha Noi 1.065 km vé phia Bic va cach Thanh phd HO
Chi Minh 649 km vé phia Nam.

2.2. 86 liéu tinh todn

S liéu str dung trong bai bao la s6 liéu cua cac yéu th khi hau (nhiét do trung binh, luong
mura), cyc tri khi hau (nhiét do t6i cao tuyét d6i, nhiét do tdi thap tuyét d6i) va cac hién tuong
khi hau cuc doan (lwong mua 1 ngay 16n nhat) tai ba tram quan tric khi teong ¢ Binh Dinh
(Bang 1).

Bang 1. Cac tram khi twong trén dia ban tinh Binh Dinh.

TT Téntram Ddcao(m) Vidp Kinhdp Thoigian

1 QuyNhon 3,9 109,217 13,767  1990-2021
2 Hoai Nhon 6,5 109,033 14517  1990-2021
3 AnNhon 4,7 109,074 13,524  1990-2021
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Hinh 1. Ban dd hanh chinh tinh Binh Dinh.

2.3. Phuong phap nghién ciru

Dé danh gia mirc 46 dao dong cua cac yéu td khi hau, yéu t6 cuc tri khi hau va cac hién
tugng khi hau cyc doan trén dia ban tinh Binh Dinh, nghién ctru sir dung dai luong thong ké
1a chuan sai cua chu01 sd liéu so véi trung binh nhiéu nim. Ngoai ra, danh gia mirc d6 bién
d6i clia cac yéu tb khi hau, khi hau cuc doan, sir dung phuong phéap xu thé Sen va kiém dinh
Mann—Kendall.

a) Phuong phap danh gid muc d¢ dao dong

Phuong phap phan tich chuan sai va d6 1éch tiéu chuan cta chudi sb liéu so véi trung
binh nhiéu ndm 14 phuong phap chinh trong théng ké khi hau dugc sir dung dé danh gia mirc
d6 dao dong cua cac yéu tb khi hau [6-7].

Trong khi hau thong ké, mirc d6 dao dong ciia cac chudi s6 liéu khi hau duge biéu thi
thong qua d9 phan tan cua chudi. Do phén tan duoc danh gia thong qua chuan sai ctia cac gia
tri trong chudi so voi gia tri trung binh nhidu nam.

Chuan sai

Hiéu cua tri sd cac yéu t6 va trung binh sb hoc: Ax, = x, — ¥ 1)

dugc goi 14 chuan sai. Khi Ax;> 0, chuan sai 14 duong; Axt=0, chuan sai khong; Axt <0,
chuén sai 1a am. Thyc chat cua phuong phap phan tich chuan sai 14 cdu tao chudi khi hau moi
trén co s chudi khi hau ban dau va mong muén 1a chudi s6 liéu méi co kha nang thé hién tinh
chu ky va tinh xu thé 1 rét hon so v6i chudi ban dau [7-8].

Trong d6 X 1a Trung binh sb hoc, trong théng ké khi hau, khai niém trung binh dugc sir
dung phd bién nhat 1a trung binh s6 hoc. Y nghia co ban cia trung binh s6 hoc 1a nd chtra
dung thong tin quan trong nhat vé ché do ctia dic trung yéu té khi hau. Chira nang cua trung
binh s6 hoc trong nghién ctru khi hau 1 phan anh mot cach khéi quat d6 16n cua cac thanh
phan trong chudi, dung hoa dugc cac dao dong thang dang va biéu thi trang thai trung gian
hay gié tri nén ciia chudi.

Ky hiéu chudi yéu t khi hau thang ( nhiét d9, lugng mua,...) 1

{xi}: X1, X2,....xn  t=1,n
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Trung binh s6 hoc cua x cta chuoi la:

£=-30,x, @

Phuong phap xu thé Sen (Sen’s slope)

Dé xac dinh d6 16n ctia xu thé chudi Q (46 dbc duong xu thé) ta ding udc luong Sen [14—
16].

Q 14 median ctia chudi n(n—1)/2 phan tir

Q =median {xj:xl} voii=1,2,....n-1; j>i. (3)

Q > 0 chudi ¢6 xu thé ting va nguoc lai.

Kiém nghiém phi tham sé6 Mann—Kendall (M-K)

Phuong phép kiém nghiém Mann—Kendall 14 phuong phap dugc ap dung rong réi trén
thé gi6i [16]. Tai Viét Nam da c6 mot sd tac gia sir dung phwong phap nay [11-12, 17— 20].
Kiém nghiém Mann—Kendall so sanh do 16n trong ddi clia cac phan tir trong chu01 dir liéu,
diéu nay co thé tranh duoc céac gia tri cuc dai hoac cuc tiéu cuc bo cua chudi s lidu. Néu gia
thiét rang c6 mot dix liéu theo chudi trinh tu thoi gian (X1, X2, ... Xn) voi xi biéu dién s6 liéu tai
thoi diém i tai mdi mot thoi diém thi mdi gia tri dit lidu tai mdi thdi diém dugce so sanh véi cc
gia tri trén toan chudi thoi gian. Gia tri ban dau cia thong ké Mann—Kendall, S 14 0 (nghia 1a
khong c6 xu thé). Néu mét dit liéu & mot thoi diém sau 16n hon gia tri cia dir liéu & mat thoi
diém nao dé trudc ddy, S duoc ting thém 1; va nguoc lai. Xét chudi x1, X, ..., Xn biéu dién n
diém dir liéu trong d6 x; 13 gia tri dit liéu tai thoi diém j. Khi d6 chi sé thong ké Mann—

Kendall S dugc tinh boi.
N-1 N
S=> >sign(x; —x)

i=1 j=i+l (4)
Trongdo sign(x; —x;){ Okhix;—x; =0 (5)

Gia tri S >0 chi xu thé ting, S <0 chi xu thé giam
Tuy nhién can phai tinh toan xac xuat di kém voi S va n dé xac dinh muc y nghia cua xu
hudng. Phuong sai cia S dugc tinh theo cong thuc:
VAR(S) = % [n(n— 1D@n+5) —TI_, t, (t, — 1)(2t, +5)] (6)
Trong d6 g 14 s6 cac nhom co gid tri gibng nhau, tpla s0 phan tir thudc nhom thir p.

Gia tri chuan Z cta S tuan theo dinh luat phan phdi chuén.
S-1

= VARG ,$S>0 (7
Z=0,5=0
S+1

= VARG ,$<0 (8)

Z ¢6 phan phdi chuan N (0,1) dung dé kiém dinh chudi c6 xu thé hay khong v6i mirc y nghia
cho trudc (trong nghién ctru nay dung o = 0,05).

3. Két qua va thao luin
3.1. Danh gia mirc do dao dong cua cac yéu 16 khi hdu tai Binh Dinh

3.1.1. Panh gid murc 46 dao dong cua cac yéu t6 khi hau

a) Dao dong cua nhiét do trung binh nam (Tw)

Dé phan tich su dao dong cua cac yéu t6 khi hau nghién ciru tinh toan chun sai theo tung
nam, tu do xac dinh d¢ léch cua gia tri hang nam so voi gia tri trung binh nhiéu nam cta yéu
t6 khi hau do, dic trung cua dao dong la bién dJ va pha, tuy nhién véi dao dong khi hdu céc
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gié tri bién d6 va pha khong ¢ dinh vi vay bai bao danh gia theo cac dao dong am va duong
16n nhat.

Dao dong cua nhiét d khong khi hang nam tai cac tram tinh Binh Dinh trong giai doan
19902021 twong d6i dong nhit (Hinh 2), phan 16n déu cing 4m hoic cing duong tai tat ca
cac tram duoc danh gia. Piu nay chimg t6 nhiét ¢ khong khi tai cac tram déu chiu sy chi
phéi cua ciing mot co ché tac dong.

Tai tram Quy Nhon: Chuén sai cia Ttb chi yéu nim trong khoang tir —0,5 dén 0,5°C va
chuén sai (+) 16n nhét cua nhiét do khong khi trung binh nam dat 0,8°C xuét hién vao nim
2019, chuén sai (-) 16n nhat 14 —0,5 °C xut hién vao cdc ndam 2000 va 2008. Chu ky dao dong
khoang 2 nam (khoang cach tir chuan sai cuc dai sang cuc tiéu khoang 2 nam).

Tai tram An Nhon: Chuén sai cua nhiét do trung binh nam tir 1990-2014 chu yéu dao
dong tir —0,5°C dén +0,5°C, tir 2015-2021 Ttb chu yéu dao dong (+) va dat cao nhat vao nim
2019 (+1°C), chuan sai (—) 16n nhét 1a —0,6°C (xuat hién vao nim 1996).

Tai tram Hoai Nhon: Chuén sai cta Ttb chu yéu dao dong tur —0,6 dén +0,2°C, chuén sai
duong 16n nhét 13 +0,8°C (xuét hién vao nim 2019) va chuén sai (-) 16n nhat —0,6°C xuat hién
vao cac nam 2008 va 2011.

Nhin chung chuan sai (-) 16n nhét cua nhiét d6 khong khi trung binh nim ¢ Binh Pinh
xuét hién vao cac nam 1996, 2008 va 2011, do day la cac nam La Nina hoat dong manh. Tu
d6, co thé nhan thay La Nina c6 tac dong dén viéc giam nhiét do trong cac nam trén.

Chuén sai Ttb tai tram Quy Nhon 15 Chuén sai Ttb tai tram An Nhon
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Hinh 2. Chuén sai cta nhiét 46 khong khi trung
binh ndm tai tram Quy Nhon.
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b) Dao dong cua luong mua trung binh ndm (R)

Hinh 3 thé hién dao dong cia lugng mua hang nam tai cac tram tinh Binh Dinh trong giai
doan 1990-2021, muc d dao dong c6 su khac biét ro rét qua cac tram do tinh chét dia hinh va
dic diém phan b6 mua kém dong nhét theo khong gian va lugng mua nim cta cic tram ngoai
phu thude khi hau khu vuc con phu thudc rat 16m vao vi tri dia Iy va do cao cua cac tram do.

- Tai tram Quy Nhon: Chuan sai luong mua nam chu yéu dao dong tir —692 mm dén +
702 mm, ca biét ¢ nim 1999 chuén sai (+) dat 1044 mm, chuén sai (~) 16n nhat xuat hién vao
nam 2020.

- Tai tram An Nhon: Chuan sai luong muwa nam chi yéu dao dong tir —752 mm dén + 823
mm, bién dd dao dong cuia R tai An Nhon kha déng nhét trong giai doan tir 19942021, chu
ky dao dong khoang 2 nam giita nam c6 chuén sai cuc dai va cuc tiéu.
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- Tai tram HO‘é.i Nhon: Chuén sai lugng mua thay ddi theo thoi gian, cé(; nam c6 chuin
sai (+) cao bao gom 1998 (+851 mm), nam 2008 (+1021 mm) va cao nhat la nam 2016
(+1275 mm). Chuan sai (=) 16n nhat la —-835 mm (xuat hién vao nam 2019).

Chuén sai R nim tram Quy Nhon

(mm)

800

300
-2001990 20 201 2090
-700

Hoai Nhon

-1200

3.1.2. Banh gid muc d§ dao dong cua chi s6 khi hau cuc doan

a) Dao dong cua nhiét do tdi cao tuyét d6i (Txtd)

Chuén sai R nim tram An Nhon
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Hinh 3. Chuan sai ctia lugng mua trung binh
1300 nam tai Binh Dinh.

Chuén sai Txtd tai tram Quy Nhon 25 Chuén sai Txtd tai tram An Nhon
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Chuén sai Txtd tai tram Hoai Nhon

Hinh 4. Chuan sai ctia nhiét do toi cao tuyét

) ddi nam tai Binh Dinh.
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3
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Hinh 4 thé hién dao dong cua nhiét do ti cao tuyet ddi tai Binh Dinh: Tai tram Quy
Nhon chuén sai chu yéu dao dong tir —1,2°C dén 1°C, chuan sai (+) 16n nhit 13 2,2°C xuét hién
vao nam 1994; Tai tram An Nhon, chuén sai ctia Txtd ndm trong khoang tir—1,5 dén +1,9 °C.;
Tai tram Hoai Nhon chuén sai ctia Txtd chu yéu dao dong trong khoang —1,0°C dén +1,0°C,
chuén sai (+) cao nhét dat +2,55°C (ndm 1994) va chuan sai (—) 1on nhat 1a —1,85°C.
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b) Dao dong cua nhiét do t6i thap tuyét d6i (Tmtd)

Dao dong ctia nhiét do tbi thap tuyét dbi (Hinh 5) tai Binh Dinh, tai tram Quy Nhon:
Chuén sai ctia Tmtd c6 su bién dong manh qua cac nam, chuén sai (+) lon nhét 1a +2,2°C
(xuét hién vao nam 2012), chuin sai (-) nho nhit 13 —2,6°C (ndm 1999). Tai tram An Nhon
chuin sai dao dong tir —3°C dén + 2,2°C, chudn sai (+) 16n nhét xuat hién vao nim 2012 va
chuén sai (-) 16n nhat xuét hién vao nam 1999 gidng voi tram Quy Nhon. Tai tram Hoai
Nhon, chuén sai cia Tmtd chil yéu ndm trong khoang tir —1°C dén +1°C, chuén sai (+) cao
nhat 13 2,55°C (xuét hién vao nim 1994) va chuan sai (=) nho nhat 1a —1,85 (ndm 1991).

Chuén sai Tmtd tai tram Quy Nhon 3 Chuén sai Tmtd tai tram An Nhon
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3 Hinh 5. Chuan sai ctia nhiét d6 toi thap tuyét doi
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¢) Dao dong cua lugng mua 1 ngay lon nhat (Rmax1day)

Hinh 6 thé hién dao dong cia lrong mua 1 ngay lon nhat (Rmax1day) v6i chuan sai (+)
16n nhit ciia lwgng mua 1 ngay 16n nhat nim dao dong 1a + 95 mm (tai An nhon nim 2012),
+126 mm tai Hoai Nhon (ndm 2018) dén +150 mm tai Quy Nhon (vao nim 1993). C6 thé
thdy murc d6 dao dong ctia Rmax1day khac nhau giira tram thé hién tinh bat dong nhét vé
khong gian cta lwong mua trén dia ban tinh Binh Dinh. Chuan sai (—) 16n nhat ciia lugng muwa
1 ngay 16n nhat xuét hién vao cac nam 1994 va 2012, dao dong (-) 16n nhét tai Quy Nhon la
97mm va 101 mm tai An Nhon xuét hién nam 1994 va 116mm tai Hoai Nhon nam 2012.
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Chuén sai Rmax1day tai tram Hoai Nhon

Hinh 6. Chuan sai ctia lugng mua 1 ngay 16n nhét
nam tai Binh Dinh.
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3.2. DBanh gia xu thé bién doi ciia cdc yéu 16 khi héu tai Binh Dinh

3.2.1. Mtic d6 bien doi cua cac yeu to khi hau

Dé danh gia mirc do l?ién d6i (tang hay giam) cia cac yéu t6 khi hau nghién ctru sur dung
hé s6 goc Sen va dung kiém dinh phi tham s6 Mann—Kendall véi mire y nghia thong ké (o =
0,05).

Bang 2. Kiém nghiém thdng k& M—K xu thé bién d6i cua cac yéu té khi hau ¢ Binh Dinh.

Ttb QN R QN Tth AN RAN Ttb HN  R_HN
(d¢ C) (mm) (d¢ C) (mm) (do C) (mm)

N 33 33 33 33 33 33
Min 26,83 1291 25,7 1099 25,7 1395
Max 28,13 3026 27,31 2674 27,03 3505
Mean 27,31 1982 26,34 1851 26,26 2192

Median 27,31 1974 26,31 1726 26,28 2099
sD 0,296 501,6 0,361 501,4 0,313 545,6
M-K 104 -18 164 ~14 113 44

Var(s) 61,6 61,7 61,7 61,7 61,6 61,7

z 1,7 03 2,6 0,2 1,8 0,7
o 0,05 0,4 0,004 0,4 0,03 02
Sen 0,01 2,02 0,02 3,0 0,01 9,28

Ghi chii: N: C& mau, Min: Gid tri thcfp nhat, Max: gid tri cao nhdt, Mean: trung binh, Median: Trung vi,
SD: D¢ léch chudn, Z: Gid tri chuén, a: Mirc y nghia, Sen: Hé 56 goc, ON: Quy Nhon, AN: An Nhon, HN: Hoai
Nhon.

Thoi ky 1990-2021, nhi¢t d§ khong khi trung binh nam & tinh Binh Pinh c6 xu thé tdng
v6i toe d6 tang tir 0,01-0,02°C/nam. Xu thé ciia nhiét do trung binh tai cac tram déu thoa méan
murc ¥ nghia 5% (xéc suat pham sai 1am loai I khong qué 5%, c6 nghia la xu thé tang ctia nhiét
d6 nam trong ving théa man 95%). Tc do xu thé ting nhanh nhét tai tram An Nhon ting
0,02°C/nam, tiép dén 1a tram Quy Nhon ting 0,01°C/nim va Hoai Nhon ting 0,01°C/nam.
Dbi véi lugng mua nim (Bang 2) ¢6 xu thé giam theo thoi gian, tuy nhién xu thé lugng muwa
tai ca 3 tram déu khong 1o rang, khong thoa man mirc y nghia 5%, mic d§ gidm manh nhét tai
tram An Nhon (-3 mm/nam), tai Quy Nhon gidm 2 mm/nam, nguoc lai luong mua tai Hoai
Nhon ¢6 xu thé ting 9,28 mm/nam.

3.2.2. Mirc do bién ddi cua khi hau cuc doan tai Binh Pinh

Xu thé bién doi cta cyc tri nhiét do (Bang 3) cho thiy dbi véi nhiét do tdi cao tuyét dbi
(Txtd), kiém nghiém thong ké Mann— Kendall déu théa min mirc y nghia thong ké 5% co
nghia la xu thé tang/giam ciia nhiét do Txtd nam trong ving théa man 95%, toc do xu thé tang
nhanh nhat tai An Nhon (0,04°C/nim), tiép dén 1a Hoai Nhon ting 0,03°C/nim, riéng tram
Quy Nhon lai c6 xu thé giam khoang 0,03°C/nam. Ddi v6i nhiét d6 toi thép tuyét dbi tai ca 3
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tram déu khong co xu thé rd rang khi xu thé khong théa man mirc ¥ nghia thong ké o = 5%.
Bang 3 thé hién két qua kiém dinh thong ké M—K test xu thé bién d6i cuia Rmax1day, ciing
gidng vai lugng mua ndm xu thé lugng mua 1 ngay 16n nhat tai ca 3 tram déu khong rd rang,
khong thoa man murc y nghia o = 5%.

Bang 3. Kiém nghiém thé)ng ké M—K xu thé bién dbi cua cuc tri khi hau ¢ Binh Dinh.

Txtd ON Tmtd QN Txtd AN Tmtd Txtd Tmtd Rmaxlday Rmaxlday Rmaxlday

(°C) (°C) (°C) AN(°C) HN(®C) HN(CC) OQON(@mm) AN(mm) HN (mm)
N 33,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00
Min 37,30 15,50 36,30 13,00 37,20 14,40 80,60 75,00 76,80
Max 40,70 20,30 39,70 19,00 41,60 18,10 327,40 270,80 318,60
Mean 38,49 18,10 37,79 16,20 39,05 16,02 177,90 175,70 192,80
Median 38,35 18,10 37,55 16,00 38,80 15,95 161,30 180,20 183,50
SD 0,75 1,13 0,88 1,32 0,99 0,96 59,73 53,31 65,07
M-K -105,00 7,00 213,00 54,00 91,00 —-26,00 —48,00 -18,00 48,00
Var(S) 61,40 61,60 61,38 60,90 61,43 61,58 61,67 61,67 61,67
z -1,69 0,10 3,45 0,87 1,47 -0,41 -0,76 0,28 0,76
a 0,05 0,46 0,00 0,19 0,05 0,34 0,22 0,39 0,22
Sen 0,03 0,00 0,04 0,03 0,03 -0,01 -1,06 —0,50 0,96

Ghi chii: N: C& mdu, Min: Gid tri thap nhat, Max: gid tri cao nhdt, Mean: trung binh, Median: Trung vi,
SD: D¢ léch chuan, Z: Gid tri chudn, a: Mitc ¥ nghia, Sen: Hé s6 géc, ON: Quy Nhon, AN: An Nhon, HN: Hodi
Nhon.

4. Két luin

Bai bao da danh gia mirc d¢ dao dong va xu thé bién doi cua cac yéu t6 khi hau va cuc tri
khi hau tai Binh Dinh, cac két qua cho thay dbi véi nhiét do trung binh: Tai tram Quy Nhon:
Ttb chuén sai (+)16n nhét ctia nhiét 6 khong khi trung binh nam dat 0,8°C xuét hién vao nam
2019, chuan sai (-) 16n nhat 1a —0,5°C xuat hién vao cac ndm 2000 va 2008. Chu ky dao dong
khoang 2 ndm (khoang céch tir chuén sai cuc dai sang cuc tiéu khoang 2 nam). Tai tram An
Nhon: Chuén sai ctia nhiét d¢ trung binh nam tir 19902014 chi1 yéu dao dong tir —0,5°C dén
+0,5°C, dao dong (+) va dat cao nhat vao nam 2019 (+1°C), chuén sai () 16n nhat 1a —0,6°C
(xuét hién vao ndm 1996). Tai tram Hoai Nhon: Chuan sai cta Ttb chu yéu dao dong tir —0,6
dén +0,2°C, chuén sai dwong 16n nhat 13 +0,8°C (xuét hién vao nim 2019) va chuén sai ()
16n nhét —0,6°C xuét hién vao cac ndm 2008 va 2011.

Vé lugng mura: Tai tram Quy Nhon: Chuan sai lugng mua nim chu yéu dao dong tir —
692 mm dén + 702 mm, chun sai (+) 16n nhét dat 1044 mm. Tai tram An Nhon: Chuén sai
lwong mwa nim chi yéu dao dong tir —752 mm dén + 823 mm, chu ky dao dong khoang 2
nam gitra ndm co chuén sai cuc dai va cuc tiéu. Tai tram Hoai Nhon chuén sai (+) cao nhét 13
(+851 mm), nam 2008 (+1021 mm) va cao nhit 1a nim 2016 (+1275 mm). Chuan sai (—) 16n
nhat 1a —835 mm (xuét hién vao nim 2019).

Vé xu thé bién d6i, két qua kiém dinh M—K cho thay xu thé bién ddi cua nhiét d¢ trung
binh tai Quy Nhon, An Nhon va Hoai Nhon thoa man mirc nghia thong ké (o = 5%), voi xu
thé tang tir 0,01-0,02°C/nam. V& lwong mua nam cé xu thé giam theo thoi gian, tuy nhién xu
thé luong mura tai ca 3 tram déu khong rd rang, khong thoa mén murc y nghia 5%. Déi nhiét
d0 tbi cao tuyét ddi (Txtd), kiém nghiém thong ké Mann—Kendall déu thoa man muc y nghia
thong ké 5% c6 nghia 13 xu thé ting/giam cta nhiét 6 Txtd ndm  trong vung thoa mén 95%,
tbc do xu thé ting nhanh nhét tai An Nhon (0,04°C/nidm), tiép dén 1a Hoai Nhon ting
0,03°C/nam, riéng tram Quy Nhon lai c6 xu thé giam khoang 0,03°C/nam. V& nhiét do tdi
thap tuyét ddi tai ca 3 tram déu khong c6 xu thé rd rang khi xu thé khong thoa man muc y
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nghia thong ké o = 5%. D6i voi Rmax1day, ciing gidng véi lwong mua nam xu thé lugng mua
1 ngay 16n nhit tai ca 3 tram déu khong rd rang, khong thoa mén muc y nghia a = 5%.

Han ché ctia nghién ctru: V& phan dao dong chua tinh toan dén dao dong theo mua cua
cac yéu t6 khi hau, va mirc d6 bién ddi cua lugng mua chwa xét dén bién doi theo khong gian
cua lugng mua ¢ Binh Pinh do ) lugng tram it.

Pong gop ciia tac gia: Xay dung ¥ trong nghién ciru: NV.H.; Xtr 1y s liéu: NV.H.; Viét ban
thao bai bao: NV.H.; Chinh stra bai bao: NV.H.

Loi cam on: Nghién ctru ndy duoc tai tro bai dé tai nghién ciru khoa hoc cép tinh Binh Dinh,
dé tai “Nghién ctru s6 hoa va quan 1y co s dir liéu khi lwong thay van tinh Binh Dinh”. Tac
gia tran trong cam on S Khoa hoc va Cong nghé tinh Binh Dinh da tao diéu kién cho tac gia
thuc hién bai béo nay.

Loi cam doan: Téc gia cam doan bai bao nay la cong trinh nghién ctru cta tac gia, chua duoc
cong bo ¢ dau, khong dugce sao chép tir nhitng nghién curu trude day.
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Assessment of variability and trends of climate factors in Binh
Dinh province

Nguyen Van Hong'"
! Sub-Institute of Hydrometeorology and Climate Change; nguyenvanhong79@gmail.com

Abstract: This article aims to assess the level of variability and trends of climate factors in
Binh Dinh province. Climate factors are studied for climate factors such as rainfall, average
temperature at three meteorological stations (Quy Nhon station, Hoai Nhon station and An
Nhon station) in Binh Dinh in the period of 1990-2021. The study are used the standard
deviation of climate to evaluate the climate fluctuation, Sen’ slop and the Mann—Kendall
test (M—K) to determine the change trend and the reliability of the trend equation. The
results of the fluctuations of the annual temperature at Quy Nhon station showed that the
maximum standard error (+) of 0.8°C appeared in the year of 2019, the maximum standard
error (—) of —0.5°C appeared in the years of 2000 and 2008. The standard error of annual
rainfall mainly at Quy Nhon station are ranged from —692 mm to +702 mm, the maximum
standard error (+) was 1044 mm. The results of the M—K test showed that the trend of
average temperature changed in Quy Nhon, An Nhon and Hoai Nhon met the statistical
significance level (a = 5%), with an increasing trend from 0.01 to 0.02°C/year. The annual
rainfall tends to decrease over time, however, the rainfall trend at all 3 stations is not clear,
not satisfying the 5% significance level.

Keywords: Climate fluctuations; Trend; Climatic factors.



