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Tom tat: Bai bao trinh bay nhitng két qua thong ké, tinh todn va kiém dinh phi tham s6
Mann-Kendall dé phan tich xu thé mua tai 16 tram do thudc luu vuc song Vu Gia - Thu
Bon trong giai doan tir nam 1978 dén nam 2020. Két qua cho thay xu thé gia ting luong
mua theo mua (mua khé va mua mua) va theo ca nim trén pham vi toan luu vuc. Cu thé
hon, trong ca nam, gia tri phi tham s6 S mirc do ¥ nghia 95% tai tat ca cac tram déu biéu
thi xu hudng tang. Trong do, tram Hién la tram ghi nhin sy bién dong luong mua 16n nhét
khi ting 0,978% (trong ca nam) va ting 0,758% (vao mua mua). Chi xét riéng su bién
dong vao mua kho, tram Kham Duc cho thdy sy thay doi 16 rét nhéat khi lugng mua gia
tang 2,138%. Bai bao ciing d thyc hién tinh todn xu thé Sen cho cac xu thé mua toan luu
vuc vao cac giai doan dugc thong ké. Nhimng két qua nghién ctru da gop phan tinh toén xu
thé bién dong vé luong nude dén luu vuc séng Vu Gia - Thu Bon trong giai doan 1978-
2020, mang ¥ nghia thyc tién trong quan 1y va phan b tai nguyén nude hop 1y cho cac
nhu cau st dung nudc trén luu vuc.

Tir khéa: Xu thé mua; Phi tham s Seasonal Mann- Kendall; Xu thé Sen.

1. Gi6i thi¢u

Bién d6i khi hau 1a su bién d6i dang ké vé mirc trung binh ctia khi hiu ton tai qua nhiéu
thap ky hodc thdm chi trong thoi gian dai hon, c6 anh hudng rd nét dén tat ca cac khu vue
trén thé gi¢i. Nhiing thay doi vé khi hau kéo theo nhiing bién chuyen 16 rang vé cac dac
diém khi twong theo timg nim, do do, két qua danh gia xu hudng bién dong cua ting yéu td
khi tuong don l¢ s€ phan anh tryc tiép nhitng xu thé bién d6i khi hau trong pham vi khu vuc
va trén thé giéi [1-3].

Luong mua thuong dugc st dung nhu mdét dai lugng dé kiém tra céac bién doi cua khi
hau va céc kiéu thoi tiét, ¢ vai tro quan trong trong viéc dénh gia tac dong cua bién doi khi
hau dbi voi ca moi truong ty nhién va qua trinh phat trién kinh té xa hoi. Tién hanh nghién
ctru va phan tich vé sy thay d6i dai han cua lvong mua cung cac md hinh thude tinh cho
phép danh gia tan sudt cac hién tuong thoi tiét cuc doan nhu 1d lut, han han, tir 46 hd tro
hiéu qua viéc xay dung cac chién luoc giam thiéu va kiém soat rui ro lién quan dén thién tai
xay ra trén luu vuc. Co thé thiy, nhitng két qua phan tich danh gia phan bd va sy thay doi
cta mua theo khong gian va thoi gian quyét dinh dén sy phat trién bén ‘vitng cua kinh té -
xd hoi va cac hé sinh thai, dic biét trong bbi canh nhing tic dong cua bién d6i khi hau dang
ngay mot rd rét. Mua thuong dugc sir dung dé nghién ciru cac bién dong cua khi hau va
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thoi tiét, va 13 mot trong nhitng yéu t6 quan trong nhét trong danh gia anh hudng cua bién
d6i khi hau dén méi truong sinh thai va cac hoat dong phat trién kinh té xa hoi trén luu vuec.
Nghién ciru, xem x¢ét cac thay d6i ciia mua (va nhiét do) trong thoi gian dai cung voi cac
dac trung, xu huong bién ddi ctia mua s& cho phép xem xét tdn suit xudt hién cta cac hién
tuong thoi tiét cuc doan nhu 1d lut, han han, ngap lut d6 thi. Do d6, phan tich danh gia phan
bd va sy thay dbi ciia mua theo khong gian va thoi gian 13 yéu tb then chét quyét dinh dén
su phat trién bén virng cua kinh té - xa hdi, cua cac hé sinh théi ciling nhu trg gitp cho viéc
dé xuét cac giai phap nhim giam thiéu va quan 1y rai ro thién tai do 1i lut va han han xay ra
trén luu vuc, nhat 1 trude nhting thach thic va tac dong cua bién ddi khi hau.

Rét nhiéu nghién cuu vé su bién doi lwong mua trén toan cau va khu vue d3 duoc cong
bd [4-17], cac con s théng ké di cho thiy rang tong lwong mua va cc dic diém mua khéac
da thay d6i rat nhiéu, dc biét 1a tan sudt mua I16n hon, ngay ca khi luong mua trung binh
khong thay d6i nhiéu. Ngoai ra, trong thé ky 20, han han da ting 1én, va cac nghién ctru sir
dung chi s6 do muc d6 han han Palmer (PDSI) da phat hién ra réng tor nhitng nam 1970 dén
nay, s6 luong dat kho trén toan cau da tang gap doi [18].

Céc tac gia Isidore va Joseph trong nghién ciru cia minh da phan tich dién bién luong
mua tr ndm 1990 dén nam 2020 ¢ Burkina Faso (Tay Phi) théng qua viéc thu thap va
chudn hoa dir liéu vé luong mua hang thang thu thap tr Co quan Khi tuong Qudc gia
Burkina Faso [19]. Nghién ctru da cho thiy tong lvong mua hang nam tai qudc gia nay
dang tang 1én trong khoang thoi gian tir nim 1990 dén nam 2020, dugc thé hién bang cac
giai doan mua khd va mua mua xen k& Hon nira, luong mua tp trung nhiéu hon vao mot
sd thang (thang 7, thang 8, thang 9) ¢ khu vuc phia Bic do chi s tap trung luong mua
(RCI) > 25% trong khoang thoi gian tir 1990 dén 2020 va lugng mua trai déu hon & cac
vung vai thang (thang 5, 6, 7, 8, 9, 10) ¢ khu vuc Tay Nam B9, do RCI dao dong trong
khoang 18,13% dén 19,09%, ngoai trir thap ky 2000-2010 khi RCI la 20,3%.

Tai Viét Nam, trong nhitng nam gan day ciing dd c6 nhidu nghién ciru vé ddc diém va
xu thé bién d6i cua lvgng mua, voi da dang cac phuong phap st dung co thé ké dén nhu
phuong trinh hdi quy tuyén tinh, xu thé Sen va kiém nghiém phi tham sé Mann-Kendall.
Trong nam 2021, nghién ctru [20] da Gng dung cac phuong phap phéan tich ké trén nham
nghién ciru danh gia xu thé bién doi cua lugng mua ngay tai dao Phi Qudc. Céac két qua
cho thay, theo phan tich hdi quy tuyén tinh, lwgng muwa khu vuc bién dong khong nhiéu,
mua mua va ca nam luong mua dang c6 xu huong giam, con luong mua trong mua kho c6
xu hudng tang 1én. Theo biéu db biéu dién xu thé Sen thi thang 7 c6 xu hudng ting manh
nhét, trong khi thang 8 c6 xu hudng giam manh nhat.

Néam 2022, nhom tac gia Lé Thi Thu Hién, Pham Van Chién cling da thuc hién nghién
ctru danh gia xu hudng bién dong mua trén luu vuc song Ca trong giai doan 1959-2016
[21] Thong qua sir dung dit liéu mua thyuc do tai 8 tram két hop cung phén tich thong ké va
kiém dinh Mann-Kendall, nghién ctru da cho két qua thé hién rang lwong mua thang cd xXu
hudéng giam tir -0,06 dén -3,21 mm/thédng tai vung thuong va ha luu, tir -0,01 dén -1,15
mm/thang tai ving trung luu. Xu hudng giam khong chi xuét hién trong cac thang mua kho
tr thang 5-11 ma con xdy ra ¢ cac thang mua mua nhu thang 6. Luong mua thang c6 xu
hudng gia ting trong thang 7, véi gia tri 1én dén 3,80 mm/thang.

Luu vyc song Vu Gia - Thu Bon 1a mot trong nhiing hé thong song 16n cua Viét Nam,
dong gop rat 16n vao su phat trién vin hoa - kinh té - xa hoi trong toan khu vuc. Tuy vay,
do dic diém dia hinh va chju anh huong cia sy bién ddi khi hau nén khu vuc nghién ctru co
lwvong mua 16n hon nhiéu so voi cac luu vyc lan can, gia tang nguy co xay ra lu lut, co thé
gdy thiét hai nghiém trong vé nguoi va tai san. Do do, viéc thyc hién nghién ctru, danh gia
xu the bién dong mua vo cung can thiét va c6 ¥ nghia 16n cho quan 1y tai nguyén nudc, phat
trién kinh t& va ddm bdo an sinh xa hoi cho luu vuec.

Thong qua viée két hop mot sb phuong phap khac nhau nhu: phuong trinh hdi quy
tuyén tinh, phuong phép danh gia xu thé Sen va kiém dinh phi tham sé Seasonal Mann-
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Kendall, bai bao nay cong bd cac két qua danh gia vé xu thé bién ddi cua luong mua tai luu
vuc song Vu Gia - Thu Bon giai doan tir nam 1978 dén nam 2020 dua trén cac so li¢u thuc
do tai cac tram trén luu vuec.

2. Dir liéu va phwong phap nghién ciru

2.1. Khu vue nghién cvu va dir lieu dau vao

Bai bao thuc hi¢n nghién ctru tai luu vuc song Vu Gia - Thu Bon, khu vuc dia phan
tinh Quang Nam va thanh phé ba Nezlng. Nghién ctru ciing lya chon thu thap $6 liéu tai 16
tram do mua thudc luu vuc song tai cac dia diém: Ai Nghia, Cam L¢, Cau Lau, ba Ning,
Giao Thuy, Hién, Hiép Dtic, H6i An, Hoi Khach, Kham Pirc, Nong Son, Qué Son, Tam
Ky, Thanh My, Tién Phudc, Tra My. Vi tri va yéu td do cua tung tram dugc thé hién trong
Bang 1 va Hinh 1. S liéu duoc st dung trong nghién ctru 1a s liéu luong mua ngay (luong
mua theo ngay) tai cac tram do mua trong giai doan tir nam 1978-2020, da dugc xtr ly phan
tich thanh cac chudi mua thang, nim.

Bang 1. Théng ké cac tram khi twong thuy vén trén luu vue séng Vu Gia - Thu Bon.

TT Tram Yéutédo Vidé Kinh dd
1  PaNing X, T,U,Z,V 16°02 108°11°
2 TraMy X, T,U,Z,V 15°21° 108°13°
3  TamKy X, T,U,Z,V 15°33° 108°30°
4  Tién Phuéc X 15°29'  108°18'
5 Hién X 15°55'  107°39'
6 QuéSon X 15°42'  108°13'
7  Kham Duc X 15°26'  107°47'
8  AiNghia X 15°53'  108°07'
9 CéamLeé X 16°00'  108°02'
10 CaulLau X 15°51'  108°17'
11  Giao Thay X 15°48'  108°01'
12 Hdi An X 15°52'  108°20'
13 Hoi Khach X 15°49'  107°49'
14 Noéng Son X 15°42'  108°03'
15  Son Tan (Hiép Dirc) X 16°06' 108°13'
16  Thanh My X 15°46'  107°50'

Trong d6 X 1a lwong mua, T 1a nhiét do, U la sb gio ne“ing, Z 1a bdc hoi, V 1a tbe do gio.
BAN PO MANG LUOT TRAM SONG VU GIA THU BON
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2.2. Phuong phap nghién ciru

a) Phuong phap luan

Nghién ctru s& tién hanh tong hop va phén tich cac dir liéu vé luong mua (theo ngay)
da dugc thu thap tir cac tram do trén luu vue song, tr d6 xay dung dir ligu nén la lugng mua
theo thang, theo mua va theo nam dé thuc hién kiém nghiém xu huéng bién dong. Muyc dich
ctia phan tich xu thé bién d6i ciia chudi sb lidu theo thoi gian 14 x4c dinh cac bién ddi cua
mdt bién ngiu nhién 1 ting hay giam theo thoi gian hay xac sut phan b thay doi theo thoi
gian. Trong nghién ctru nay, cac phuwong phap hoi quy tuyén tinh, kiém nghiém phi tham sb
Seasonal Mann-Kendall (SMK), xu thé Sen da duoc 4p dung. Trinh tu thuc hién cua nghién
ctru duoc so d6 hoa trong Hinh 2.

Bao cado, cac nghién
cire khoa hoc

h 4

Thu thip dir liéu

|
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Hinh 2. So dd quy trinh thyc hién nghién cuu.

b) Kiém nghiém phi tham sé SMK (Seasonal Mann-Kendall)

Phuong phap kiém nghiém phi tham sé6 SMK dugc phat trién nham muc dich [23-25]
kiém tra xu hudng don diu cua bién quan tam khi dir liéu dugc thu thap theo thoi gian du
kién s& thay ddi theo ciing mot hudng (Ién hodc xudng) trong mot hodc nhiéu mua. SMK
duoc ap dung cho chudi dir liéu theo thang, theo mua, dic biét SMK khong nhay cam ddi
v6i cac truong hop bi thiéu dir liéu va dir liéu 16i [26].

Théng ké SMK duogc dinh nghia nhu sau:

N-1 N
S= Z Z sgn(x; — xj) 1)

i=1 j=it1

Trong d6 N 14 sb lugng diém dit liéu. Gia sir (xj-xi) = 0, gia tri cua sgn(@) duoc tinh
nhu sau:

+1, 0>1
sgn(6) = { 0, 6=1 2
-1, <1

Thdng ké nay thé hién sb chénh Iéch duong trir di sO chénh léch 4 am cho tat ca cac khac
biét duge xem xét. P61 voi cac mau 16n (N>10), phép thir duge tién hanh sir dung phan
phdi chuan véi gia tri trung binh va phuong sai nhu sau:

E[S]=0
N(N = DN +5) = B, tic(ty — D(2t, +5) &)
Var(S) = 18
Trong do n 1a sd lugng nhom bi rang bude (chénh 1éch bang 0 giita cac gia tri duoc S0
Sénh) va tk 12 s0 lugng di€m dir liéu trong nhom rang budc thur k. Khi d6 do 1éch chuan
chuan (thong ké Z) dugc tinh nhu sau:




Tap chi Khi twong Thiiy vin 2024, 757, 74-85; doi:10.36335/VNJHM.2024(757).74-85 78

S—1
[—, $>0
JJ Var(S)
7= 0, S=0 (4)
S+1
S<0

v Var(S) ’

Gia tri ctia Z duogc tinh toan va néu gia tri nam trong gidi han +1,96 thi gia thuyét vé
viéc khong c6 xu hudng trong chudi khong thé bi bac bo & mirc do tin cay 95%.

¢) Xu thé Sen (Sen’s slope)

Do 16n ciia xu hudng trong chudi thoi gian co thé dugc xac dinh bang phuong phap phi
tham s6 dugc goi 14 cong cu wde tinh Sen (hay xu thé Sen). Phuong phéap nay gia dinh mot
xu huéng tuyén tinh trong chudi thoi gian. Trong phuwong phéap nay, do ddc (Ti) cua tat ca
cac cdp dir liéu duoc tinh nhu sau:

T = X]' — Xk

Trong d6i=1,2,3,....,N; Xj v Xk 1an luot 1a cac gia tri dit liéu tai thoi diém j va k (j >

k). Trung vi cua cac gla tr1 N nay cta Ti cho ra uéc luong d6 doc (Q) cua Sen. Gia tri

du:ong ctia Q biéu thi xu hudng ting va gia tri 4m biéu thi xu hudng giam trong chudi thoi

gian, v&i cach tinh nhu sau:
J Yady N
)

k + Q(N+2) N Ch.’fm

(6)

3. Két qua

3.1. Xu hueéng thay déi mwa nam

Két qua kiém dinh SMK xu thé luong mua tai cac tram do trén luu vuc song Vu Gia
Thu Bon dugc thé hién trong Bang 2. Theo d6, két qua kiém dinh tham s6 SMK cho gi tri
S >0 & tat ca cac tram do mua, diéu ndy ching to luong mua & luu vyuc séng cd xu hudng
chung déu gia ting theo thoi gian. Theo sb liéu tinh toan, lwong mua trung binh nam tai khu
vuc 1a 2630,8mm va théng ké cho thdy c6 6/16 tram ghi nhan lwong mua trung binh hang
nam cao hon muc nay bao gém tram Hi¢p Puc, Kham Duc, Nong Son, Tam Ky, Tién
Phuéc va Tra My. Tram ghi nhan luong mua trung binh nim 16n nhat 1a Tra My (dat
4165,98 mm), trong khi tram c6 lugng mua it nhat 1a Hoi Khach (1692,77 mm).

So sanh s liéu tinh toan vi bao cdo Quy hoach thay loi tinh Quang Nam [22], s6 liéu
tinh toan 1a hoan toan tring khép. Cu thé hon theo bao céo, lwong mua hang nam trén luu
vue song tir 2.000-4.000 mm va duge phan bd dwa theo dic diém dia hinh tai timg khu vuc,
vai tir 3.000-4.000 mm ¢ vung ndi cao (Tra My, Tién Phudc); tir 2.500-3.000 mm & vung
ndi trung binh (Kham Ptc, Nong Son, Qué Son) va tir 2.000-2.500 mm & cac ving ndi thap
va dong bang ven bién (Tay Giang, Pong Giang, Ba Na, Hoi Khach, Ai Nghia, Giao Thuy,
Hoi An, Pa Nang).

Bang 2. Cac dic trung thong ké cua lwong mua niam.

Tram trun;&i;gn?;a(mm) SMK (S)  Sen’sslope D@ thay ddi (%)
Tram Ai Nghia 2428,86 456 0,458 0,227
Tram Cam Lé 2231,78 749 0,325 0,175*
Tram Cau Lau 2164,84 773 0,471 0,261*

Tram Da Nang 2381,88 534 0,496 0,25
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Tram trun;&‘f}‘ﬁgn‘;;*‘(mm) SMK (S)  Sen’sslope D¢ thay dbi (%)

Tram Giao Thuy 2476,04 78 0,367 0,178
Tram Hién 2216,52 2063 1,807 0,978***
Tram Hiép Dtic 3047,13 753 1,187 0,467*
Tram HoOi An 221496 452 0,252 0,136
Tram Hoi Khach 1962,77 1107 0,917 0,56**
Tram Kham Dirc 3160,71 2202 1,749 0,664***
Tram Nong Son 2985,83 685 0,543 0,218*
Tram Qué Son 248222 220 0,189 0,092
Tram Tam Ky 2692,46 1340 1,405 0,626***
Tram Thanh M¥ 2302,52 523 0,480 0,25
Tram Tién Phudc 3178,38 1377 1,355 0,512%**
Tram Tra My 4165,98 455 0,880 0,254

Chu thich: * {tng v&i mire y nghia (p < 0,05); ** ing v6i muc ¥ nghia (p < 0,01); *** &ng véi mic y
nghia (p < 0,001).

Theo tinh toan, gia tri phi tham s S > 0 & tit ca cac tram, biéu hién cho xu hudng gia
tang chung vé lugng mua cia toan luu vuc. Xét diéu kién thoa man murc y nghia khi p <
0,05, théng ké cho théy ¢4 9 tram thoa mén diéu kién nay, chiém 56,25%. Trong do, co 4
tram c6 muc ¥ nghia rat cao voi p < 0,001 (bao gdbm céc tram Hién, Kham Puc, Tam Ky va
Tién Phudc); 1 tram c6 murc y nghia cao v6i p < 0,01 (tram Hoi Khach) va 4 tram ¢6 muc y
nghia p < 0,05 (bao gbm cac tram Cam L¢&, Cau Lau, Hiép Puc va Nong Son). Trong s6 9
tram ké trén, d6 bién dong trung binh dat 0,464%; voi gia tri thip nhat tai tram Cam L¢
(0,175%) va gia tri cao nhat tai tram Hién (0,978%). Ciing theo tinh toan, tram Hién 13 tram
c6 gia tri xu thé Sen cao nhat 1a 1,807 cung voi gia tri tham s6 S dat 2063.

Bién déng hrong mwa nam tai Tram Hién Bién déng hrong mwa nam tai Tram Kham Dwc
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Hinh 3. Bién d6i lugng mua theo nam tai tram Hién, tram Kham Dtc, tram Tam Ky va tram Tién Phudc.

3.2. Xu huéng thay déi miea mia

Theo bdo cdo Quy hoach thuy loi tinh Quang Nam [5], mua mua hang nam trén luu
vue song thuong keo dai 4 thang (tr thang IX dén thang XII), mua kho kéo dai 8 thang (tur
thang I dén thang VIII). Riéng thang V va thang VI xuét hién dinh mwa phy, cang vé phia
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Tay cua vung nghién ciru dinh mua phu cang rd nét hon, hinh thanh thoi ky tiéu man trén
cac luu vuc séng. Didu nay kha tuong dong véi bién dong mua dugc thé hién trong Hlnh 4,
khi lugng mua thang tai cac tram déu co xu hudng ting manh vao cac thang cubi nam,

trong khi 2 thang V va VI xuat hién dinh mua.
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Hinh 4. Bién dong mua theo timng thang tai mot s tram do mua: (a) Tram Cau Lau; (b) Tram Da
Ning, (c) Tram Tam Ky; (d) Tram Tra My.

a) Xu hudng thay doi trong miia mua
Nhing bién dong trong lugng mua vao miia mua duge tong hop tir cac dir lidu duge
ghi nhan trong 04 thang cudi nam tai 16 tram do mua thudc luu vuc song Vu Gia - Thu
Bon. Két qua bién dong mua theo mua mua duoc thé hién Hinh 5 va cac két qua tinh toan
thdng ké cling tham s6 SMK dugc thé hién trong Bang 3.
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Hinh 5. Lugng mua trong mua mua tai cac tram do mua.

Tir két qua tinh todn, nhan thiy, trong khoang thoi gian nghién ciru tir ndm 1978 dén
nam 2020, lugng mua trung binh trong mua mua dao dong tir 301 mm (tai tram HG1 Khach)
dén 717,14 mm (duoc ghi nhan tai tram Tra My). C6 6 trong téng s6 16 tram do ghi nhan
mirc mua cao hon muc trung binh cta toan khu vyc (457,17 mm) bao gdm céc tram Hiép
buc, Kham btrc, Nong Son, Tam Ky, Tién Phudc va Tra My.
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Bang 3. Cac dic trung thong ké cta lugng mua mua mua.

Tram Lt;‘l’j-’;‘ggl;?n“r’]a SMK (S) Sen's slope P thay déi (%)

Tram Ai Nghia 427,59 224 1,110 0,26

Tram Cim Lé& 420,83 268 1,937 0,46

Tram Cau Lau 402,86 245 1,683 0,418
Tram Da Ning 450,75 347 1,929 0,428
Tram Giao Thiy 441,01 201 0,898 0,204
Tram Hién 321,70 445 2,438 0,758*
Tram Hiép Puc 512,61 212 2,403 0,469
Tram Ho6i An 414,96 8 -0,032 -0,008
Tram H6i Khach 301,00 430 2,000 0,664*
Tram Kham Duc 571,91 145 0,503 0,088
Tram Nong Son 484,37 110 0,910 0,188
Tram Qué Son 431,66 62 0,744 0,172
Tram Tam Ky 507,12 350 2,156 0,425
Tram Thanh M§ 330,25 172 1,614 0,489
Tram Tién Phudc 578,92 202 1,614 0,279
Tram Tra My 717,14 111 0,954 0,133

Chu thich: * tng véi muc y nghia (p < 0,05).

Ciing theo thong ké, tram Hoi An la tram do duy nhat ghi nhan xu huéng gidm vé
lugng mua vao mua mua trong 43 ndm, trong khi do, gia tri S > 0 ¢ 15 tram con lai da biéu
thi xu huéng gia ting chung ciia bién dong cua lwong mua trong muiia mua tai khu vuc. Tuy
vay, khi xét dén tham s6 thé hién do tin cdy p-value cta cac s6 liéu, chi c6 duy nhat tram
Hoi Khéch va tram Hién c6 mutrc y nghia cao khi ghi nhan gié tri p < 0,05. Cu thé hon, tram
Hién ghi nhan gia tri phi tham s6 S 1a 445 cung d6 doc Sen 2,438. Cac gia tri ndy ¢ tram
Hoi Khach duoc tinh toan 1an luot 1a 430 va 2,0. Céc tinh toan cling lam rd sy khéc biét vé
xu thé mua ctia 02 tram ndy cao hon han so v6i 14 tram con lai, 1an lugt dat mic 0,758% va
0,664% khi so v6i trung binh cta 14 tram con lai chi dat 0,29%.

b) Xu hudng thay doi trong mua kho

Nhimng bién dong trong lugng muwa vao mua khé dugc tong hop tir cac dit lidu duge ghi
nhan trong 08 thang dau nam tai 16 tram do mua thudc luu vuc song Vu Gia—Thu Béon. Su
bién dong vé lugng mua tai timg tram qua ting nim trong giai doan nghién ctru dugc so d6
hoa trong Hinh 6.
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Hinh 6. Luong mua theo mua kho tai cac tram do mua.
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Vao mua kh6, luong mua trung binh cua toan luu vyce giam xudng ¢ mic 100,27 mm.
Trong do, gia tri cao nhat dugc ghi nhan & tram Tra My (dat 162,18 mm) va gia tri thap
nhit ¢ tram Cdm L& (¢ mirc 68,56 mm). Cac s6 liéu thong ké va cac tham sb dic trung vé
xu huéng mua trong mua khé dugc thé hién ¢ Bang 4.

Bang 4. Cac dic trung thong ké cua lugng mua mua kho.

Tram I;;‘f;‘gg;‘r:ﬁ SMK (S)  Sen’sslope Do thay dbi (%)
Tram Ai Nghia 89,81 232 0,210 0,233
Tram Cim Lé 68,56 481 0,275 0,401
Tram Cau Lau 69,17 528 0,216 0,312
Tram Pa Nang 72,36 187 0,164 0,227
Tram Giao Thily 89,00 -123 0,139 0,156
Tram Hién 116,22 1618 1,807 1,555%**
Tram Hiép Puc 124,59 541 0,767 0,615*
Tram HoOi An 69,39 444 0,252 0,363
Tram Hoi Khach 94,85 677 0,576 0,607*
Tram Kham Dt 109,13 2057 2,333 2,138%**
Tram Nong Son 131,04 575 0,543 0,414*
Tram Qué Son 94,45 158 0,189 0,201
Tram Tam Ky 83,00 990 0,586 0,706***
Tram Thanh My 122,69 351 0,329 0,268
Tram Tién Phudc 107,84 1175 1,355 1,257%**
Tram Tra My 162,18 344 0,880 0,543

Chu thich: * ung véi mirc ¥ nghia (p < 0,05); ** ung véi mic y nghia (p < 0,01); *** (tng v4i muc y
nghia (p < 0,001).

Tir bang két qua tinh toan thong ké, co thé thiy xu hudng gia ting luong mua chung
cua toan luu vyc vao mua kho, khi c6 15/16 tram cho gia tri S > 0 (ngoai trir tram Giao
Thuy ghi nhan xu huéng gidm khi S = -123). Tuy vay, mtc ¥ nghia tai Giao Thuy khong
dugc danh gia cao, khi p-value cua tram chi dat 0,652. Xét dén diéu kién p < 0,05 lam murc
¥ nghia, nghién ctru xac dinh dugc 7 tram cho muc ¥ nghia phu hop, dat 43,75%. Trong sb
do, c6 4 tram dat mac y nghia rat cao (p <0,001) bao gém tram Hién, Kham DPuc, Tam Ky
va Tién Phudc; cing 3 tram dat mirc ¥ nghia trung binh cao (0,01 < p < 0,05) bao gom Hiép
Dbuc, Hoi Khach va Nong Son.

Trong 07 tram c6 do tin cdy cao ké trén, do bién dong cua lugng mua déu c6 xu huong
tang, voi gid tri ting nam trong khoang tir 0,607% dén 2,138%, dat mirc ting trung binh
khoang 1,04%/tram. Néu chi xét riéng ddi voi 4 tram c6 do tin cay rat cao, két qua nay tang
1€n 1,41%/tram. Trong d6, tram Kham Duc 1a noi ghi nhan c6 sy thay doi lugng mua cao
nhat vai 2,138% cung voi gia tri tham s6 S va do doc Sen 1an luot dat 2057 va 2,333. Tram
cO miuc tang it nhét dugc ghi nhan trong 07 tram ké trén 1 tram Nong Son (0,414%), véi
cac gia tri tham s6 S 14 158 va d6 dbc Sen 14 0,543.

4. Két ludn

Bai bao da danh gia xu thé bién dong cua luong mua tai 16 tram do mua tai luu vuc
s6ng Vu Gia - Thu Bon trong thoi gian 43 ndm (tir nim 1978 dén nim 2020) theo timg mua
va theo nam. Trong bai bao da két hop str dung nhiéu phuong phap théng ké va céac chi sd,
tham s& khac nhau. Két qua tinh toan cho thdy xu thé bién doi cua lugng mua theo mua
mua, mua kho va ca nim déu c6 xu hudéng gia ting. Tuy viy, c6 su bién d6i khong dong
déu giita cac mua trong nim, va gitra cac tram trong ciing luu vie. Cu thé hon, ddi vai bién
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dong mua nam, 09 tram c6 dit li¢u théng ké thoa man diéu kién vé muc y nghia bao gém
tram Hién, Kham Puc, Tam Ky, Tién Phuoc, Hoi Khach, Cam L¢, Cau LAu, Hi¢p buc va
Nong Son. Gid tri mua trung binh ndm dugc tinh todn ¢ muc 219,23 mm, véi lugng mua
16n nhét tai tram Tra My (347,17 mm) va luong mua thap nhat tai tram Cau Lau (180,4
mm). Gia tri phi tham s6 S ctia 09 tram c6 mirc ¥ nghia cao dao dong tir 749 (tram Cam Lg§)
dén 2202 (tram Kham D). Bién dong luong mua 16n nhét thudc vé tram Hién voi gia tri
1a ting 0,987; cung v&i gia tri phi tham s6 S va xu thé Sen lan luot 12 2063 va 1,807.

Céc gia tri thong ké theo mua ciing cho két qua tuong ty vé xu thé, khi da sd cac tram
déu ghi nhan luong mua trung binh theo mua ting hang nim. Vao mua mua, luong mua
tang dang ké nhét tai tram Hién v6i do bién dong 0,758 cung gia tri S va xu thé Sen 1an luot
la 445 va 2,438. Vao mua kho, gia tri bién dong 16n nhit tai Kham Pic khi ting 2,138%,
clng véi cac gia tri S 14 2057 va do doc Sen 1a 2,333. Trong 43 nam tir 1978 dén 2020, xu
thé mua ting vao mua kho 12 mot tin hiéu tét. Bén canh dé, gia tri mua ting vio mua mua
lai 14 thach thirc va kho khin 16n d6i véi co sé ha tang va an sinh xa hoi.

Trong qua trinh thong ké va phan tich, cac két qua cua nghién ctru con gip nhiéu han
ché vé dir liéu dau vao. Cac sb liéu bién dong lugng mua chua thuc su dﬁy du tai tat ca cac
tram, dan dén sy thiéu 6n dinh va nhét quan vé sb liéu chung. Pién hinh 1a vao mua mua,
chi ¢6 2 trong tong s6 16 tram cho gia tri mirc d y nghia p-value thoa mén diéu kién <0,05
(chiém 12,5%). Ti 1€ nay vao mua kho va cad nam lan luot 14 43,75% va 56,25%. Do do,
nhitng nhan dinh vé xu thé vao mua mua khong thé phan anh xu thé chung cua toan luu
vuec.

Pong gop ciia tac gia: Xy dung y tudng nghién ctru: N.-T.A., L.V.L., N.T.L; Xt Iy s
liéu: P.L.A., N.H.B.; Viét ban thao bai bao: N.T.L., H.B.N.; Chinh stta bai bao: B.T.N.B.,
H.T.T.

Loi cam on: Bai bao hoan thanh nho sy tro giup tir dé tai KHCN cap Bo “Nghién ciru xay
dung quy dinh k¥ thuat vé dinh gia tai nguyén nude trén luu vuc song theo huéng dan ctia
Lién Hop Qudc (UN WWDR 2021)”, ma sé6 TNMT.2022.02.14 do Vién Khoa hoc tai
nguyén nudc chu tri thyc hién.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Trend analysis of rainfall on Vu Gia - Thu Bon river basin from
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Abstract: This article provides an analysis of rainfall trends in the Vu Gia - Thu Bon river
basin from 1978 to 2020. The analysis includes statistical computations, non-parametric
tests using the Seasonal Mann-Kendall test, and the examination of data from 16 rain
gauge sites. The findings indicate a consistent pattern of escalating seasonal precipitation,
encompassing both the dry and wet seasons and an overall annual increase across the
whole basin. In a more precise manner, it can be observed that the non-parametric value S
at the 95% significance level exhibits a consistent upward trend across all stations over the
year. Among the stations under consideration, Hien station has the most significant
variation in rainfall, with a yearly rise of 0.978% and a seasonal increase of 0.758%.
When analyzing solely the variations seen during the dry season, it becomes evident that
the Kham Duc station exhibits the most pronounced alteration, with a substantial surge of
2,138% in rainfall. The article additionally computed Sen’s slope to analyze the patterns
of rainfall over the basin for the specified statistical periods. Calculating the fluctuating
trend in the volume of water entering the Vu Gia-Thu Bon River basin from 1978 to 2020
has been facilitated by the research findings. This has practical implications for the basin's
water resources management and rational allocation.

Keywords: Rainfall trend; Seasonal Mann-Kendall non-parametric tests; Sen’s Slope.



