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THU NGHIEM DPANH GIA XU THE BIEN POI LUQGNG MUA
TAI TINH BINH PINH BANG PHUONG PHAP KIEM DINH
MANN-KENDALL VA XU THE THEIL-SEN

Tran Thi Mui!, Hoang Luu Thu Thuy!, Vuong Vin Vi, B Thi Van Huong?
va Pang Thi Ngan Ha®
Wien Pia li, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
2Khoa Du lich, Triong Pai hoc Thai Nguyén
$Trung tam Nghién cizu San xudt Vac xin va Sinh phdam Y té, B4 Y té

Tom tat. Bai bao nham muc dich tha nghiém danh gia xu thé bién ddi cua luong
mua thang va tong luong muwa céc thang cuc tiéu tai tinh Binh Dinh bang phwong
phép kiém dinh Mann-Kendall va xu huéng Theil-Sen trong giai doan 1981 - 2919.
Két qua cho thay: Voi muc v nghia thong ké 5%, lwong mua cé xu thé ting trong
thang 1 tai tram Hoai Nhon, Binh Tuong vai mirc tang tir 1,2 - 1,3 mm/nam va co
xu thé tang trong thang 8 tai tram An Nhon véi mie tang 1a 1,7 mm/nim nhung lai
c6 xu thé giam trong thang 6 tai tram Quy Nhon véi muc giam 13 1,6 mm/nam. Téng
lwong mua cac thang cuc tiéu (tir thang 1 dén thang 4) c6 xu thé ting tai cac tram
Hoai Nhon va Quy Nhon véi mirc téng tir 2,3 - 2,5 mm/ndm. Luong mua thang va
tong lwong mua cac thang cyc tiéu tai cac tram con lai khong thoa mén diéu kién
P-value < 0,05 nén chip nhan gia thuyét Ho 1a chudi khdng c6 xu thé.

Tir khod: xu thé, lvong mua, kiém dinh Mann-Kendall, xu thé Sen.

1. Mé dau

Tinh Binh Dinh nam & phia Dong day Tmorng Son, phia Bac giap tinh Quang Ngai,
phia Nam giap tinh Pha Yén, phia Tay giap tinh Gia Lai, phia Dong giap bién bong.
Binh Pinh 1a mét trong 5 tinh nam trong ving kinh té trong diém mién Trung, c6 nhiéu
khu kinh té véi cac co ché uu dai, trong d6 c6 khu kinh té Nhon Hoi dang dugc xUc tién
dau tu. Pia hinh cua tinh thip dan tir Tay sang Dong, phia Tay cua tinh la vung ndi ria
phia Bong cua day Truong Son Nam, ké tiép 1a ving trung du va tlep theo la vung ven
bién. Cac dang dia hinh phd bién 1a cac day nai cao, doi thip xen lan thung liing hep do
cao trén dudi 100 mét, huéng vudng goc véi day Truong Son, cac dong bang 1ong chao,
cac dong bang duyen hai bi chia nho do cic nhanh nai d4m ra bién. Ngoai cting 1a con cat
ven bién c6 do dbc khong ddi xung giira 2 huéng suon Dong va Tay.
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Khi hau cuaa tinh 1a loai nhiét d6i gié6 mua, néng am. véi nhiét do trung binh hang
nim 12 26,5 °C, va c6 2 mua rd rét: mua mua tir thang 9 dén thang 12 va mua kho tir thang
1 dén thang 8. Mia mua chi kéo dai 4 thang nhung chiém hon 75 % tong lugng mua nim.
Mua 16n thuong xay ra vao thang 10 - 11. Bao thuong tap trung tu thang 9 - 11. Lugng
mua trung binh nhidu nim & phia Béc tinh khoang 2.300 mm, ¢ vung ddng bang phia
nam tinh khoang 1.900 mm.

Vi dia hinh ngan va déc, it cd kha nang diéu tiét nude nén hang nim vao thang 10
va 11, mua 16n thudng gy 1i quét & mién ndi, tan pha ving thuong luu céc con sdng, sau
d6 nudc 1i theo dia hinh tap trung vé cac sdng chinh 1a song Lai Giang, La Tinh, Kon va
Ha Thanh. Nudc 1l chdy tran bo lam ngap lut ving ddng bang va tinh trang ngap lut cang
nghiém trong hon & khu vuc ven b khi xuit hién dinh 1 tring véi triéu cuong.

Phuong phap kiém dinh Mann-Kendall 13 mét phwong phap kiém dinh phi tham sé
va thuong duogc st dung két hop véi phlmng phap phan tich xu thé Thiel-Sen. Cac > phuong
phap nay thuong duoc sir dung rong rai dé danh gia xu thé bién doi cua cac yéu té khi
tuong thuy van nhu danh gia xu thé bién doi caa nhiét do, lugng mua va dong chay. Mot
s6 nghién ctu trén thé gici da sir dung phuong phép Mann-Kendall va xu thé Theil-Sen
dé phan tich, danh gia xu thé bién d6i cuia cac yéu t6 khi tuong thUy vén nhu trong nghién
ctru ciia Milan Gocic va Slavisa Trajkovic di phan tich, danh gia sy bién doi cua céc yéu
t6 khi twong & Siberia [1]; O. E. Adeyeri va nnk di danh gia, phén tich xu thé bién doi
cua cac yéu t6 khi tuong thuy van trén luu vuc xuyén bién giéi Komadugu-Yobe, Tay Phi [2];
Huang Zhigiang va nnk da phan tich xu huéng dong chay hang nam & luu vuc Yong’an
Creek cuia Chiét Giang [3]. Tai Viét Nam, mot s6 nghién ciru danh gia xu thé bién doi cua
céc yéu t6 khi twong thuy van duoc thuc hién trén quy mé ca nudc [4], & quy md khu vyc
nhu khu vire Quang Nam-Da Nang [4]; & quy md cap tinh nhu tai tinh Ha Giang [6].

Bai bao nay nham muyc dich danh gia xu thé bién doi ciia lugng mua thang va niam,
dac biét tong lugng mua cac thang cuc tiéu tai tinh Binh Dinh bang phuong phap phan
tich xu thé Sen va kiém dinh Mann-Kendall.

2. N¢i dung nghién ciru
2.1. Phuwong phap nghién ciru va ngudn sé ligu
2.1.1. Nguén s ligu

Nghién ctru di st dung sé liéu luong mua thang trong giai doan 1981 - 2019 tai 3
tram khi twong va 2 tram do mua ¢ tinh Binh Binh, gom cac tram: Hoai Nhon, Quy Nhon,
An Nhon, Binh Tuong va An Hoa.
2.1.2. Phwong phap nghién ciru

Dé danh gia Xu thé bién d6i cua luong mua ¢ tinh Binh Dinh, nghién ctru da st dung
phuong phap kiém dinh phi tham s6 Mann-Kendall (MK) va phan tich Theil - Sen
(Sen’s slope).

* Kiém dinh phi tham sé Mann-Kendall

Kiém dinh phi tham s6 Mann-Kendall (MK) duoc phét trién vao ndm 1975 boi Mann
la gido su Toan - Thong ké tai Dai hoc bang Ohio, Hoa Ky [7] va Kendall nha Thong ké
ngudi Anh vao nam 1975 [8]. MK duoc st dung nham xa&c dinh xu thé caa mot chuoi s6
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licu {x} da dugc sap xép theo trinh ty, thuong 1a theo thoi gian. Phuong phap nay so sanh
d6 16n twong d6i cua cac phan tir caa chudi chi khong danh gia d6 16n tuyét doi cua céc
phan tir. Viéc nay gitp tranh duoc xu thé gia nhan dugc do mot vai gia tri ngoai lai
(outliers) c6 thé xay ra néu sir dung tinh toan xu thé tuyén tinh bang phwong phap binh
phuong tdi thiéu thong thuong. Mot uu diém nita cia phuong phap nay 1a ta khong can
quan tdm viéc tap mau tuan theo phan phdi nao (vi vay nén goi la phi tham sé) [9].

Phuong phap phi tham s MK duoc tinh theo cong thirc:

YA B e sign (g — x)) 1)
trong do
+1 lf(x] —xl-) >0
Sgn(x —x) =4 0(x—x)=0 )
-1 (x] — xi) <0

Néu két qua tinh chi sé théng ké MK (8) duong thi xu hudng tang, nguoc lai néu (S)
am thi xu huéng giam. Tuy nhién, can phai tinh phuong sai (VAR), do doc Theil-Sen va
€& mau n dé xac dinh muac y nghia ctia xu hudng. Phuong sai dugc tinh theo cong thirc sau:

Var(S) = —[n(n —1)(2n+5) - Y0 t, (6, — 1(2t, + 5)] (3)

trong d6 ¢, duoc coi 1a s6 lugng cac moi quan hé véi mau p, g 1a sé cac nhém co gia tri
dir liéu giong nhau. VAR(S) va d6 dbc woc luong Sen déu duogc sir dung dé ude tinh xu
hudng trong dir liéu chudi thoi gian; Néu gia tri S duong cho biét xu huéng tich cuc va
gia tri am cho biét xu huéng tiéu cuc trong chudi dit liéu thoi gian [10]. Dé tuan theo luat
phan phéi chuan trung binh 0, phuong sai 1, chi s6 MK - Z dugc tinh theo cong thuc:

Wlf5>0
Z=< 0 ifS=0 (4)

\/Wlf5<0

Néu Z > 0 thi xu huéng duge xac dinh 13 ting; Z < 0 thi xu hudng duoc xac dinh 1a giam.
Thong thudng trong phan tich théng ké, P-value phai c6 gia tri nho 0,05 thi méi duoc
xem 14 c6 ¥ nghia thong ké [11], 12].

* Phan tich Theil - Sen (Sen’s Slope)

Xu thé Sen (1968) thudng duoc dung két hop véi kiém dinh thong ké Mann-Kendall.
D6 1a do xu thé Sen biéu dién dugc xu thé cua chudi va cé clng dau voi dai luong kiém
dinh z. Xu thé Sen ciing khong bi anh huong nhiéu bai cac gid tri 16n nho bat thuong.
Udc luong xu thé ndy lan dau tién duoc dua ra boi Theil va duoc mé rong bai Sen (1968),
chinh vi vay nén nguoi ta goi la xu thé Theil-Sen [9].

147



Tran Thi Mui, Hoang Luu Thu Thuy, Vwong Vian Vi, DS Thi Van Huong va Bang Thi Ngan Ha

i'=1,2,...n-1; 1">1}.

Q= medlan{ X% ,Vi' > i} (5)

Néu Q mang gia tri duong thi gia tri cia dQ déc cua Sen cho thiy xu hudng ting va
gié tri &m cho thay xu hudng giam [10].

2.2. Két qua va thao luan

2.2.1. Xu thé bién déi ciia lwgng mwa thang cia tinh Binh Pinh

Bang 1 va Hinh 1 cho thay két qua kiém dinh Mann-Kendall va xu thé Sen cua luong
mua thang tai cc tram quan tric cua tinh Binh Dinh. Tir Bang 1 ta cd thé thiy:

Véi mic y nghia thong ké véi P-value < 0,05, MK test chi c¢6 y nghia véi xu thé
lugng mua thang 1 tai tram Hoai Nhon véi P-value = 0,05, luong mua thang 6 tai tram
Quy Nhon vai P-value = 0,01, lvong mua thang 8 tai tram An Nhon véi P-value = 0,03,
lugng mua thang 1 tai tram Binh Tuong vai P-value = 0,003.

+ Lugng mua trung binh thang 1 tai tram Hoai Nhon trong giai doan 1981 - 2019 c6
gia tri 1a 77,9 mm, trong d6 lugng mua 16n nhat 14 289,2 mm va lugng mua nho nhat la
10,4 mm. Trong giai doan nay voi mirc ¥ nghia 5%, lwong mua c6 xu thé tang véi mic
tang 1a 1,3 mm/nam cung véi cac yéu t6 trong kiém dinh MK test gom S = 163; SD =
65,3; Z =1,96; Var (S) = 6833,7.

+ Luong mua trung binh thang 6 tai tram Quy Nhon 1a 61,7 mm, trong d6 lugng mua
I6n nhat 13 325,6 mm va luong mua nhé nhat 12 0 mm. Cac yéu té trong kiém dinh MK
test gom S = -211,0; SD = 66,2; Z = -2,54; Var(S) = 5831, 7. Vi S < 0 nén lugng mua
6 xu thégiam trong giai doan 1981 - 2019 véi muc giam theo xu théSen véi gia tri 1a 1,6
mm/nam.

+ Lugng mua trung binh thang 8 tai tram An Nhon la 86,7 mm, trong d6 lugng mua
I6n nhét 1 306,2 mm va lwong mura nho nhat 1a 13,5 mm. V§i mic ¥ nghia thong ké 5%
luong mua thang 8 c6 xu théting trong giai doan 1981 - 2019 véi muc ting 1a 1,7
mm/nam, cac yéu t trong kiém dinh MK test gom S = 183; SD = 61,92; Z = 2,2;
Var (S) =5831,7.

+ Lugng mua trung binh thang 1 tai tram Binh Tuong la 42,8 mm, trong d6 lugng
mua 16n nhat 1a 175,3 mm va luong mua nho nhat 1a 0 mm. Luong mua thang 1 ¢6 Xu
thétang voi mire ting 1a 1,21 mm/nam, cac yéu t trong kiém dinh MK test gom S =
245; SD = 37,41; Z = 2,95; Var (S) = 6831,7.

Cac thang con lai trong nam tai cac tram quan trac nhin chung giatri S >0 vao cac
thang dau va cudi nim gom cac thang 11, 12, 1, 2 va S < 0 tai mét so thang trong nam
nhu thang 5, 6, 7, 10. Diéu nay cho thiy, luwong mua c6 Xu thé tang trong cac thang dau
va cuoi nam, va co xu theglam vao mot s6 thang trong nam. Tuy nhién, véi mirc ¥ nghia
5% (XAc Suat gap phai sai 1am loai 1 khdng qua 5%), P-value caa cac thang nay déu khong
thoa méan nén chap nhan gia thuyét vo hiéu Ho la cac chudi lugng mua cac thang nay
khdng c6 xu thé rd rang.
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Bdng 1. Két qud kiém dinh Mann - Kendall va Sen’s Slope lwong mua thang
cua cac tram quan trac ¢ tinh Binh Dinh

hang
bac | 1 11 v V VI | VII [ VIHT| IX X X1 | Xl
trung

Tram An Hoa
N 39 39 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39
Min 00 | 00 |00 |32 |73 |275|123|17,5|98,5(106,3/129,9| 13,5
Max |412,9|175,4(214,7|306,2|398,9|455,9(279,31434,4|751,411707,01827,71802,2
Mean |123,9| 49,1 | 49,9 | 61,2 |{163,4|145,0(129,1|152,2|315,5|685,3|771,6|440,6
SD | 957|493 |520|678199,2|87,7|654|100,9|164,4/371,9|435,1|372,8
M-K
Test 94 32 | 101 | -7 | -39 |-146| 31 | 71 | 45 | 97 | 21 | 81

value S

Var (S) |6832,7| 6830 6833,76833,76833,76832,76833,76833,76833,76833,76833,76833,7

Z 1,13 10,38 | 1,21 |-0,07|-0,46|-1,75| 0,36 | 0,85 | 0,53 |-1,16| 0,24 | 0,97
P value| 0,26 | 0,71 /0,23 | 0,94 | 0,65 | 0,08 | 0,72 | 0,40 | 0,59 | 0,25 | 0,81 | 0,33
Sen’s
slope

08 [ 03| 06 |-004/-08|-18|02 |11 |12 |-78| 12 | 40

Tram Hoai Nhon
N 39 39 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39
Min | 104 | O 0 0 45 1 08 | 16 | 9.6 | 44,8 (101,7| 89,3 | 5,0
Max |[289,2]123,2|119,2| 199 [327,0/265,4|235,0|254,8|660,5[1525,61259,51486,5
Mean | 77,9 | 29,6 | 25,1 | 32,1 | 91,5 | 85,5 | 72,2 |116,1|265,1|551,1|507,5|271,8
SD | 653|345 |316|45,7|823|599 |536| 73,0 |151,2|284,8/327,8|279,7
M-K
Test | 163 | -2 | -17 | -22 |-107 | -97 | 101 | 12 | 97 | -67 | 87 | 100

value S

Var (S) [6833,7/6832,7| 6829 6830,76833,76833,76833,76832,76833,76833,76833,76832,7

Z 1,96 |-0,01/-0,19|-0,25|-1,28|-1,16| 1,21 | 0,13 | 1,16 |-0,80| 1,04 | 1,20
P value| 0,05 | 0,99 | 0,85| 0,8 | 0,20 |0,25|0,23|0,89 | 0,25 0,42 | 0,30 | 0,23
Sen’s
slope

13 |-0,01/-0,01|-0,04|-1,23|-11| 0,6 |0,09| 25 |-28 | 53 | 2,7

Tram Binh Tuwong
N 39 39 | 39 | 39 | 39 | 39 |39 |3 |39 | 39| 3 |3
Min | 00 | 00 | 00| 00|97 |19 |02 |100]|747|56,0]868]| 1,2
Max |175,3] 69,0 |131,6/150,1|288,7|338,0/303,0/270,7(468,9|983,2|999,5[1246,2

Mean | 42,8 | 16,3 | 23,0 | 45,7 |136,9| 96,2 | 91,8 |102,0(235,8|458,0/464,9|199,3

SD | 3741205 286 | 45 | 76,6 |72,1|72,0] 64,2 86,7 |232,7|286,0/232,9
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M-K
Test | 245 | 36 | 105 | -80 | 29 |-111| -63 | 24 | 11 |-153| 101 | 65
value S
Var (S) [6831,7| 6816 [6829,7| 6830 6833,76833,76833,76832,76833,76833,76833,76833,7
Z 295|042 | 1,26 |-0,96]| 0,34 |-1,33|-0,75| 0,28 | 0,12 |-1,84| 1,21 | 0,77
P value| 0,003 | 0,67 | 0,21 | 0,34 | 0,74 0,18 | 0,45 | 0,78 | 0,90 | 0,06 | 0,23 | 0,44
EIT)I:),Z 1,2 /00503 |-04|032|-12|-07|03]|03]|-57|49 |14
Tram An Nhon
N 39 39 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39
Min 47 | 00 ] 00|00 |08 |00 16 |135]|57,7|733]/96,9]| 3,1
Max |183,2]108,0|263,8|164,7|353,9|233,7|232,7|306,2|539,7|803,5/940,31113,2
Mean | 47,7 | 18,0 | 48,1 | 30,9 | 83,2 | 64,6 | 55,2 | 86,7 |205,1|442,9|367,7 | 205,8
SD | 415|228 |732|34,7|84,2|48,6 | 53,4 |61,9 |101,8{205,9|258,2(192,6
M-K
Test | 101 | 42 94 | 28 | -12 |-108| 57 | 183 | -65 |-128| 102 | 100
value S
Var (S) |6831,7/6827,7| 6828 6830,06832,76832,76831,76831,7 6829 | 6830 6813,36832,7]
Z 1,21 {050 |1,13]0,33 |-0,43|-1,29| 0,68 | 2,20 |-0,77 |-1,54| 1,22 | 1,20
P value| 0,23 | 0,62 | 0,26 | 0,74 | 0,89 | 0,20 | 0,50 | 0,03 | 0,44 | 0,12 | 0,22 | 0,23
Eggg 05 [008| 03 |005/-02|-09|03 ]| 17| -1 |-61]| 24 | 24
Tram Quy Nhon
N 39 39 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39 | 39
Min 3300 |00|00|00]00] 30| 22]218/140,5/1125| 10,0
Max |303,8|124,8|177,7|242,8(354,4|325,6|/126,0|311,4(452,2|958,9(1447,0 804,9
Mean | 70,34 | 24,63 |37,23|32,97|82,19|61,73|39,93|79,53226,57543,28502,11203,61
SD |62,53|27,69|48,53|46,99|85,82|66,19|30,28|62,92(109,34233,81330,32175,36
M-K
Test 113 | -21 50 61 -2 |-211| 19 | 115 | 41 |-108| 71 2
value S
Var (S) |6833,7/6831,76831,7| 6823 6832,76831,76833,76833,76833,76832,76833,76832,7
Z 1,35 |-0,24 0,59 | 0,73 |-0,01|-2,54| 0,22 | 1,38 |-0,48|-1,29| 0,85 | 0,01
P value| 0,18 | 0,81 | 0,55 |0,47 /0,99 | 0,01 0,83 0,17 | 0,63 | 0,20 | 0,40 | 0,99
gleorgg 08 (-0,05| 01 | 02 |-0,02|-16| 01 | 11 |-0,7]|-38 ]| 3,3 [0,04

Ghi chd. N: d6 dai cua chuai; S: gid tri S; SD: dg léch chuan; Z: gia tri chuan cia S;
P-value: murc y nghia; Sen’slope: dé doc Theil-Sen
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Xu thé bién ddi lwgng mwa thang 1 tai tram Hoai Nhon
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Xu thé bién déi lwong mwa thang 6 tai tram Quy Nhon
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Xu thé bién dbi lwgng mwa thang 1 tai tram Binh Twéng
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Hinh 1. Xu thé bién déi ciia lwong mwa cdc thang théa mén diéu Kign
P-value < 0,05 tai cac tram tinh Binh dinh, giai dogn 1981 - 2019
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2.2.2. Xu thé bién déi tdng lrgng mwa ciia c4c thang mwa cuc tiéu tai tinh Binh Pinh

Mua kho tinh Binh Dinh kéo dai 8 thang, tir thang 1 dén thang 8, trong d6 4 thang
dau tir thang 1 dén thang 4 c6 lugng mua thap nhat trong nam.

Bang 2 va Hinh 2 trinh bay két qua kiém dinh Mann-Kendall va xu thé Sen ctia tong
lwong mua cac thang cuc tiéu (thang 1 dén thang 4) tai cac tram quan tric cua tinh Binh
Pinh. Két qua cho thay: véi mirc ¥ nghia 5% chi ¢6 téng luong mua cac thang cuc tiéu
tai tram Hoai Nhon va tram Quy Nhon thoa man diéu kién voi P-value va c6 gia tri P lan
luot 1a 0,045 va 0,031.

Téng lwong mua cac thang cuc tiéu tai tram Hoai Nhon cd gia tri trung binh la 165 mm,
trong d6 gia tri 16n nhat 12 508 mm va gia tri nho nhét 1a 30,8 mm. V&i S > 0, diéu nay
cho thay tong lwong mua cac thang cuc tiéu co xu théting véi mirc ting theo xu thé Sen
Vi gia tri tang 14 2,3 mm/nam. Cac yéu tb trong kiém dinh MK test gom S = 167; SD =
105,3;: Z = 2,01; Var (S) = 6833,7.

Tai tram Quy Nhon, tong luong mua céc thang cuc tiéu ¢ gié tri trung binh 14 165,2 mm,
trong do6 gia tri I6n nhat 12 454,8 mm va gia tri nho nhat 1a 28,3 mm. Tong lugng mua céc
thang cuc tiéu ciing co Xu thétiang voi mie tang 1a 2,48 mm/ndm. Cac yéu to trong kiém
dinh MK test gom S = 179; SD = 97,2; Z = 2,15; Var (S) = 6833,7.

Téng lwong mua cac thang cuc tiéu tai cac tram An Nhon, Binh Tuong va An Hoa
khdng thoa man murc ¥ nghia thong ké 5% nén chap nhan gia thuyét vo hiéu Ho la chudi
khdng c6 xu thé.

Bdng 2. Két qud kiém dinh Mann - Kendall va Sen’s Slope tong lwong mwa cic thang
cuc tiéu tai cac tram quan trac tinh Binh Dinh

M Hoai Nhon | Quy Nhon | An Nhon | Binh Twong | An Hoa
N 39 39 39 39 39
Min 30,8 28,3 38,6 271 61,6
Max 508 4548 324,4 330,3 816,1
Mean 165 165,2 1447 127,8 284,1
SD 105,3 97,2 86,6 79,0 169,9
M-K Test value S 167,0 179,0 122,0 77,0 67,0
Var (S) 6833,7 6833,7 6832,7 6833,7 6833,7
Z 2,01 2,15 1,46 0,92 0,80
P_value 0,045 0,031 0,143 0,358 0,425
Sen’s slope 2,3 2,5 2 1,1 1,5

Ghi chd. N: d6 dai cua chugi; S: gid tri S; SD: d@g léch chuan; Z: gia tri chuan cua S;
P-value: mizc y nghia, Sen’slope: do doc Theil-Sen
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Xu thé bién d6i Itrgng muwa cac thang cwe tiéu tai tram Hoai Nhon

E 200 |
| /A J—A/\ A‘fw

y=2.3x-4466.7

1981 1986 1991 1996 2001 2006 2011 2016
Nam

—e— Luwrong mua cac thang curc tiéu

Sen's slope

Xu thé bién déi lwgng mwa cac thang cwc tiéu tai tram Quy Nhon

1981 1986 1991 1996 2001 2006 2011 2016

Nam

—e— Lugng mua cac thang cye tiéu

Sen's slope

Hinh 2. Xu thé bién déi ciia tong lwong muwa cdc thdang cuc tiéu (tir 1 - 4)
tai cac tram tinh Binh Dinh, giai dogn 1981 - 2019

3. Kétluan

Nghién ciru nay da sir dung phuong phép kiém dinh Mann-Kendall va xu thé Theil-Sen
dé danh gia sy bién doi va phan tich xu thé bién ddi cia lugng mua thang, tong luong
mua C4c thang cuc tiéu (tir thang 1 dén thang 4) tai 5 tram khi twong va do mua cta tinh
Binh Dinh trong giai doan 1981 - 2019.

1- V6i mirc y nghia thong ké 5%, lugng mua cé xu thétang trong thang 1 tai tram
Hoai Nhon va tram Binh Tuong vai mic tang lan luot 12 1,3 mm/nam va 1,2 mm/nam
nhung lai ¢6 xu thégiam trong thang 6 tai tram Quy Nhon v6i muc giam 1a 1,6 mm/nam.
Luogng mua thang 8 ciing c6 xu théting tai tram An Nhon véi mic ting 1 1,7 mm/nam.
Céc thang con lai khong thoa man diéu kién mic y nghia théng k& nén chip nhan gia
thuyét Ho la chudi c6 xu thé khong rd rang.

2- Tong luong mua cac thang cuc tiéu (thang 1 dén thang 4) c6 xu théting tai cac
tram Hoai Nhon va Quy Nhon véi mic ting lan luot 12 2,3 mm/nam va 2,5 mm/nim.
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Trong khi do, dbi véi cac tram An Nhon, Binh Tudng, An Hoa, téng luong mua cac thang
cuc tiéu lai c6 xu thé khdng rd rang.

3- Thir nghiém ciing cho thay sir dung phuong phap kiém dinh Mann-kendall va xu
thé Theil-Sen trong danh gia su blen d6i va xu thé bién doi cua lwong mura 1 it hiéu qua,
boi 18 mua 1a mot trong cac yéu td khi twong cd tinh bién dong 1on ca trong khong gian
va thoi gian.
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ABSTRACT

Research assessment variation trend of precipitation in Binh Dinh province
by Mann-Kendall test and Theil-Sen trend

Tran Thi Mui?, Hoang Luu Thu Thuy?, Vuong Van Vu?!, Do Thi Van Huong?
and Dang Thi Ngan Ha®

YInstitute of Geography, Vietnam Academy of Science and Technology

2Faculty of Tourism, Thai Nguyen University of Sciences
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The paper aims to assess the changing trend of monthly rainfall and minimum
monthly rainfall in Binh Dinh province by the Mann-Kendall test method and the Theil-Sen
trend in the period 1981 - 2919. The results show that: With a statistical significance of
5%, rainfall tends to increase in January at Hoai Nhon and Binh Tuong stations with an
increase of 1.2 - 1.3 mm/year and tends to increase in August at An Nhon station with an
increase of 1.7 mm/year but tends to decrease in June at Quy Nhon station with a decrease
of 1.6 mm/year. The total rainfall in the minimum months (from January to April) tends
to increase at Hoai Nhon and Quy Nhon stations with an increase of 2.3 - 2.5 mm/year.
Monthly rainfall and total monthly rainfall at the remaining stations do not satisfy the
condition P-value < 0.05, therefore, hypothesis HO is accepted as a trendless series.

Keywords: trend, precipitation, Mann-Kendall test, Theil-Sen trend.
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