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DPANH GIA XU HUONG BIEN PONG MUA TREN LUU VUC SONG CA
GIAI DOAN 1959 - 2016 SU DUNG SO LIEU THUC PO

Lé Thi Thu Hién, Pham Vin Chién
Truong Dai hoc Thuy loi

Tém tat: Bai bio ndy trinh bay cdc két qua danh gid xu hiedng bién dong mua thang, mila va nam heu
viee song Ca trong giai doan 1959-2016 sur dung sur liéu mua thuc do tai 8 tram, phan tich théng kéva
kiém dinh Mann-Kendall. Két qua thé hién rang lwong mura thang cé xu hwdng giam tir -0.06 dén -
3.21 mm/théng tai ving thirong va ha heu, tir -0.01 dén -1.15 mm/thdng tai vimg trung heu. Xu huéng
gidm khong chi xudt hién trong cdc thang mia khé tir thang V — XI ma con xdy ra & cdc thang mia
mua nhw thang VI Lirong mua thang cé xu huéng gia ting trong thang VII, véi gid tri lén dén 3.80
mm/thang. Lwong mwa mua (ca mua muwa va mua kho) giai doan nghién ciru co xu huong tang tur 0.26
dén 5.26 mm/muia cho miia muwea va tir 0.08 dén 0.43 mm/miia cho miia khé tai D6 Liwong va Quy Chdu.
Tai cdc tram con lai, lieong muwa mua c6 xu huong giam manh, voi gia tri giam lén toi -3.4 mm/mua
cho mia muea va -1.9 mm/mua cho miia kho. Lwong muwa nam cé xu hudng giam manh tai Muong Xén,
Con Cuéng, Son Diém, Hoa Duyét va Quy Hop, véi gid tri giam thay doi tir -2.2 dén -3.7 mm/ndm,
trong khi tai Tuwong Duwong, Po Luong va Quy Chdu, lwong mwa nam co xu huong tang voi gia tri lén
dén 6.2 mm/nam.

Tiwr khoa: Séng Cq, Bién dong mua, Mann-Kendall.

Summary: This paper presents assessment results of variable trends of monthly, season and
annual rainfall in Ca river basin in the period from 1959 to 2018 using rainfall data at 8 stations,
statistical analysis and non-parametric Mann-Kendall test. The results show that monthly rainfall
tends to decrease -0.06 to -3.21 mm/month in the upper and downstream regions, from -0.01 to -
1.15 mm/month in the middle region of river basin. A decrease of rainfall occurred not only in dry
season (from May to November) but also in June of the wet season. Monthly rainfall tends to
increase up to 3.80 mm/month in July. At Do Luong and Quy Chau stations, season rainfall (both
dry and wet seasons) increases from 0.26 to 5.26 mm/season for wet season and from 0.08 to 0.43
mm/season for the dry season. At remain stations, season rainfall decreases significantly up to 3.4
mm/season for the dry season and -1.9 mm/season for the wet season. The annual rainfall declines
greatly in a range between -2.2 and -3.7 mm/year at Muong Xen, Con Cuong, Son Diem, Hoa
Duyet and Quy Hop, while at Tuong Duong, Do Luong and Quy Chau, its’ value rises up to 6.2
mm/year.

Keywords: Ca river basin, rainfall variation, Mann-Kendall test.

1. GIOI THIEU CHUNG Trong san xuat néng nghiép, mua 13 yéu té bd
sung nude va co anh huéng manh mé dén ngudn
nuoc tudi, qua trinh tudi va ki thuat tudi cho
céc loai cay trong ciing nhu 13 ngudn nude cho
gia suc, dong vat [1]. Hon nita, mua cling nhu
1a yéu t6 quan trong trong danh gia anh huong
ctia bién d6i khi hau dén méi truong sinh thai
va cac hoat dong phat trién kinh t& xa hoi trén

Mua la dac trung khi tugng chinh va vo cung
quan trong quyét dinh dén cac qua trinh hinh
thanh dong chay trong chu trinh thuy van va
luong dong chay sinh ra trén luu vuc. Pong
thoi, mua ciing 1a yéu té bd sung nudc ngém
glup cho viéc gia ting d6 Am ctia cac 16p va tang
dat sat mat ciing nhu trit lugng nudc ngam.
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luu vuc. Nghién ctru, xem xét cac thay doi ciia
mua (va nhiét d¢) trong thoi gian dai cung voi
cac dic trung, xu hudng bién ddi ciia mua sé
cho phép xem xét tan sudt xudt hién cia cac
hién tugng thoi tiét cuc doan nhu 1d lut, han
han, ngap lut do thi [ 1, 2]. Do d6, phan tich danh
gi4 phan b va su thay ddi ciia mua theo khong
gian va thoi gian 1a yéu t6 then chét quyét dinh
dén sy phat trién bén virng ciia ndng nghiép, cia
cac hé sinh thai cling nhu trg giup cho viée dé
Xuét cac giai phap nham giam thiéu va quan ly
rui ro thién tai do I lut va han han xay ra trén
lru vue, nhét 1 trude nhitng thach thic va tac
dong cua bién d6i khi hau.

Mot s6 phuong phap thuong dugc sir dung dé
nghién ctru phan tich xu huéng bién ddi cua
chudi s liéu theo thoi gian c6 thé ké dén nhu
phuong phap phén tich théng ké, kiém dinh phi
tham s6 Mann-Kendall. Phuong phap kiém
dinh phi tham s6 Mann-Kendall da duogc st
dung dé xac dinh xu thé bién d6i va anh huong
cliia mua dén qué trinh ngdp lut d6 thi tai thanh
phd Pa Nang [3] hay trén luu vuc séng Banjo ¢
Nhat [4]. Pham Vin Chién [2] sir dung két hop
phan tich théng ké va kiém dinh phi tham s6
Mann-Kendall nghién ctru phan tich danh gia
xu hudng bién dong ctia mua tai ciia mot sb vi
tri trén luu vue song L6 thudc tinh Ha Giang.
Harka et al. [1] ciing str dung phuong phép kiém
dinh phi tham s6 Mann-Kendall dé danh gia su
bién ddi ctia chudi sb lidu mua theo thoi gian
cho thuong luu song Wabe Shedelle, Ethiopia.
Céc vi du néu trén khang dinh ring phuwong
phép phén tich thong ké va kiém dinh phi tham
s6 Mann-Kendall hoan toan c6 thé dugc ap
dung dé nghién ctru danh gia xu hudng bién
dong ctia mua tai cac vi tri do dac khac nhau
trén luu vuec.

Muc tiéu chinh cua nghién ctru nay xac dinh xu
huéng bién dong cua lwong mua thang, mua va
nam tai Cac Vi tri rai rac khac nhau trén luu vuc
song Ca trong thoi ky tor 1959-2016 sir dung
chudi sb liéu mua thuc do. Cu thé, chudi sb liéu
mua ngay thuc do tai 8 tram (khi tugng va thuy

van) da duogc su dung cho muyc dich tinh toan va
phan tich. Pong thoi, phuong phap phén tich
thong ké va kiém dinh phi tham sé Mann-
Kendall dugc st dung két hop v6i nhau, dé xac
dinh va danh gia dinh luong xu hudng bién
dong cua lugng mua c6 ty 1€ thoi gian khac
nhau trén luu vuc nghién ctru.

2.DU'LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Gi6i thiéu vé lvu vue nghién ciru

Song Ca c6 dién tich luu vyc khoang 27200
km? nim ca trén lanh thd Viét Nam va
CHDCND Lao. Dong chinh ctia séng Ca bt
nguon tir dinh ndi Phulaileng thudc tinh Hua
Pham (CHDCND Lao), song chay theo hudng
Tay Bic Dong Nam. Nhap vao Viét Nam tai
ban Keng Pu, dong chinh chay sat bién gidi
Viét Lao khoang 40km, va di vao nudc ta
hoan toan tai chan ctua dinh nti cao 1067m.
Pén Ban V& song doi dong chay theo huéng
Bic Nam vé dén Ciura Rao song nhap véi
nhanh Nam M5 va lai chuyén dong chay theo
hudng Tay Bic - Pong Nam. Qua nhiéu lan
ubn luon dén Cho Trang song Ca nhap véi
song La va d6i dong mét 1an nita theo hudng
Tay — Pong, trudc khi d6 ra bién Pong tai cira
Hoi (Hinh 1). O Viét Nam, luu vuc song Ca
thudc dia giéi hanh chinh cta céc tinh Nghé
An, Ha Tinh va Thanh Hoa, chiém khoang
65% dién tich luu vuc. Song Ca cé vai tro
dac biét quan trong cho phat trién kinh té -
x4 hoi va an ninh qudc phong d6i véi cac tinh
trong luu vuc, bdi ngudn tai nguyén thién
nhién hét strcc da dang va phong phi.

Dong chinh séng Ca c6 chiéu dai 514 km,
trong d6 360 km chay trén lanh thd Viét Nam
con lai 1 chay trén dat Lao. Séng Ca bao gdm
cadc nhanh song Nam MO, Nam Non, song
Hiéu, song Giang, song Tra, sudi R6, hé thong
nhanh séng La, song Ngan Sau, Ngan Phé. O
thuong ngudn (séng Ca va song Hiéu), mua
mura thuong tir thang V dén thang X, trong khi
& ha du va song La mua mua c6 thé tinh tur
thang VI dén thang XI. Mua 16n trong nim
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thuong c¢6 2 dinh, dinh mua 16n nhét trong
nim thudng xuat hién vao cudi thang IX va
dau thang X hang nim. Ngoai ra, dinh mua
tht hai xuét hién vao cudi thang 5 dau thang
6 khi gio giao mua va la nguyén nhén chinh
xudt hién 1i tiéu méin. Lwong mua thang
thuong dat cuc dai vao thang V, VI sau do
mua giam nhoé vao thang VII, VIIL. Tdng
lwrgng mua hai thang V va VI dat téi 20% tong
lwvong mua nam. Trong 2 thang mua 16n thang
IX va X luong mua dat téi 40+50% tong
lugng mua nam, cuong d§ mua trong mua
mua rat 16n. Tong luong mua 6 thang mua
kho lai rat nho chi chiém 15+20% tong luong
mua nim. Luong mua nhoé nhat thudng vao
thang II va thang III, voi téng lugng mua hai
thang nay chi dat 1+2% luong mua nam.

Hang nam, mua 1ii 16n va bat thudng da giy
nén tinh trang ngap lut trén dién rong va kho
khin cho cong tac phong chong lii. Tran li
16n xdy ra vao cac nam 1978, 1988, 2002,
2007, 2010 va mé&i nhat 14 tran & 2019, 2021
da gay ton that ning né cho nén kinh té, xa
hoi trén luu vuc. Nguoc lai, han han va xam
nhdp man cling ngay cang gia tdng giy anh
hudéng nghiém trong dén sinh hoat, san xuét
dic biét 1a san xuat nong nghiép trong ving
ha du. Mot s6 nam han dién hinh c6 thé ké
nhu nam 2005, 2007, dac biét 1a 2010 han
han lam cho 25-30% dién tich khéng du nude
gieo trong va min xam nhap sau vao noi dia.
Déng thoi, luu vuc song Ca ciling 1a mdt
trong cac luu vyc song & Viét Nam chiu anh
huong nghiém trong tir bién d6i khi hau,
nude bién dang. Trén luu vuc, nhiéu cong
trinh ho chtra da duogc xay dyng nham ting
budc giai quyét cac van dé kho khin trong
cong tac cép nudc, chéng 18, ngdp lut, han
han. Mot s6 cong trinh hd chira dién hinh c6
thé ké dén nhu ho Ban V&, Ban Mdng, Khe
B, Ngan Truoi, Ho H6. Do do, nghién ctru
tinh toan dinh luwong xu hudéng bién dong
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mua trén luu vuc khong chi giup cho cong
tac du bao dong chay dén cac hd hiéu qua,
kip thoi ma con tro gitp dic luc cho cdng tac
diéu hanh hé théng lién ho chua trén luu vuc
mot cach hiéu qua, nhit 1a trong tinh hinh
thién tai ngay cang khic nghiét va bat
thuong.
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Hinh 1: Bdn d6 lwu vue séng Cd va cdc tram
khi twong thuy van vung nghién ciru

2.2. Dir liéu sir dung trong nghién ciru

Chudi sb liéu mua ngay thuc do thoi ky 1959-
2016 da duogc st dung phuc vu cho muc dich
nghién ctru danh gid xu huéng bién dong cia
mua (thang, mua, nam) trén luu vuc song Ca.
Chudi s6 liéu lugng mua ngay thuc do tai 8
tram (chi tiét thong ké trong Bang 1 va Hinh
1) phan b rai rac trén luu vuc song Ca da
dugc sur dung trong nghién ctu nay. Mua la
yéu t6 c6 anh hudng quan trong bac nhat dén
dong chay trén luu vuc song. Do d6, nghién
cuu nay chi tap trung xem xét danh gid xu
hudng bién dong ciia mua va khong xem xét
cac yéu t6 khi tuong khac nhu nhiét d6, bdc
hoi, s6 gio ning.

Biang 1: Bang théng ké chudi s6 liéu mwa tai cac tram sir dung trong nghién cieu
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STT | Tén tram - Vi trd Séng Thoi ky quan tric
i Kinh d6 (°) Vido ()
1 Mudng Xén 104.1167 19.4000 Nim M6 1959-2015
2 Tuwong Duong 104.4667 19.2667 Ca 1975-2015
3 | Con Cubng 104.8500 19.0667 Ca 1971-2016
4 | bb Luong 105.2833 18.9000 Ca 1975-2016
5 Son Diém 105.3500 18.5000 Ngan Pho 1961-2015
6 Hoa Duyét 105.5833 18.3667 Ngan Sau 1959-2015
7 Quy Chau 105.1000 19.5667 Séng Hiéu 1975-2016
8 Quy Hop 150.1833 19.3167 Song Hiéu 1975-2016
2.3. Phwong phap nghién ciru S-1 irss0
Céc dic trung thong ké va tuong quan di duoc Var(s)
str dung cho cac muc dich xac dinh xu thé bién Z=10 it S=0 (2)
dong cia mua trén luu vuc nghién ctru. Céc déc S+1 if S<0
trung thong ké bao gom (i) gia tri nho nhat, (ii) Jar(s)
gia tri 16n nhat, (iii) gia tri trung binh va (iv)
phuong sai, hé sb bién ddi va Xu thé bién doi Var(S) = —| n(n-1)(2n+5) itp( )(Zt +5) 3)
duoc tinh toan cho cac chuoi so liéu mua tai 8 p-1

tram mua (Hinh 1) phan bd rai rc trén toan luu
vuc song Ca. Ngoai ra, phuong phap kiém dinh
Mann-Kendall cling dugc str dung.

Kiém dinh Mann-Kendall 1a mét kiém dinh phi
tham s6 dung dé nhan dang va danh gia xu
huéng bién ddi cua chudi sd lidu theo thoi gian
no6i chung va chudi s6 liéu mua néi riéng. Kiém
dinh phi tham s6 Mann-Kendall c6 thé tom tat
nhu sau. Xét chudi s6 liéu theo trinh tir thoi gian
X1, X2, ...Xn (biéu dién N diém s liéu), trong do
X;j 12 gia tri cta s liéu tai thoi diém j. Khi @6 tri
sd S dugc xac dinh theo cong thie sau [5]:

S =§ZN: sign(x; =%, )

i1 j=itl

1)

Trong d(’) sign(xj-xi) = 1 néu xj-xi > 0, Sign(X,
xi) = 0 néu xj-xi = 0 va S|gn(xl Xi) = -1 néu xj-Xi
< 0. Gi4 tri ban dau cua tri s6 S 1a khong tdn tai
xu hudng (hay S = 0), trong khi d6 gia tri cua
tri s6 S dwong thé hién mot xu hudng ting va
gid tri cua trj s6 S 4m tuong ing voi mot xu thé
giam.

Dé xé4c dinh mirc ¥ nghia ciia mot xu thé (ting
hodc giam), gia trj chuan cta S (ki hiéu 1a Z)
cling thuong duoc tinh toan. Gia tri chudn cua
S duoc tinh theo phuong trinh (2).
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v6im 1a s6 cac nhom ma trong méi nhom 6 cac
gia tri sO lidu gidng nhau, tp 1a s cac diém sd
li¢u trong nhom th p.

Gia tri cua Z duoc xac dinh dya trén gia thiét luat
phén phdi chuén véi gi tri trung binh bang 0 va
phuong sai bang 1. Dya vao gia tri ciia Z dé xac
dinh bac bo hay chép nhan gia thuyét ton tai hay
khong xu hudng bién d6i ciia mura hodc luu luong
dong chay. Néu Z > Z thi ton tai xu huéng bién
d6i, nguoc lai Z < Zq khong ton tai xu huéng bién
ddi (véi o 1a mirc y nghia). Bé dam bao y nghia
thong ké mirc ¥ nghia bang 0.05 thudng hay dugc
st dung [5].

3. KET QUA

3.1. Xu hwéng thay dbi ciia mura thang

Hinh 2 thé hién bién dong cua luong mua thang
trung binh nhiéu nam thoi ky 1959-2015 tai 8
tram mua xem x¢ét, trong khi d6 Bang 5 thong
ké chi tiét gia tri cua cac dic trung théng ké va
dai lugng cua kiém dinh phi tham s6 Mann-
Kendall cho lwong mua thang. Két qua tinh toan
thé hién rang luong mua thang trung binh nhiéu
ndm tai tit ca 8 tram trong thoi ky xem xét thay
d6i tir 10.69 dén 542.45 mm. Thang IX 1a thang
co6 luong mua 16n nhét tai cac tram Con Cuong,
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b6 Luong, Son Diém, Quy Chau va Quy Hop,
v6i luong mua thang thay doi tir 715.9 dén
1875.1 mm tuy thudc vao vi tri tirng tram cu thé.
Trong khi do6, tai cac tram Muong Xén, Tuong
Duong va Hoa Duyét, thang X la thang cé
lwong mua 16n nhét trong thoi ky xem xét, véi
lwong mua thang 16n nhét thay ddi tir 666.1 dén
1786.6 mm. Nguoc lai, thang c6 lvong mua nho
nhét thudng xuét hién vao thang XII, I va IL

Trén luu vuc song Nam Mo tai tram Muong
Xén, lugng mua thang c6 xu hudng giam trong
cac thang V, VI, VIII, IX, XI, XII, I va IV, voi
gia tri giam thay doi tir -0.06 mm/thang dén -
3.21 mm/thang (Bang 5). Luong mua cac thang
VIIL, II va III ¢6 xu hudng ting, véi gia tri tu
0.10 d&én 0.36 mm/thang. Trén luu vuc song Ca,
tai cac tram Tuong Duong, Con Cudng va Do
Luong, luong mua thang c¢6 xu hudng tang
trong cac thang miia mua, v4i gia tri thay doi
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tir 0.07 dén 3.80 mm/thang. Trong cac thang
mua kho, lugng mua c¢6 xu hudng giam tur -
0.01 dén -1.15 mm/thang. Trén luu vuc séng
Ngan Phé va Ngan Sau, 1an luot tai tram Son
Diém va Hoa Duyét, luong mua céc thang
mua mua (tru thang VII) cling c6 xu hudng
giam, voi gia tri thay doi tir -0.06 dén -3.21
mm/thang. Pong thoi, lvong mua cac thang
trong mua kho cling c6 xu hudng gidm manh
tr -0.05 dén -0.33 mm/thang. Trén luu vuc
song Hiéu, tai tram Quy Chau va Quy Hop,
lugng mua cé xu hudng tang trong cac thang
VII-IX, XII va III, véi gia tri tr 0.07 dén
1.888 mm/thang. Luong mua cac thang con
lai trong ndm c6 xu hudng gidm manh mé tu
-0.03 dén -2.53 mm/thang. Két qua kiém dinh
phi tham s6 Mann-Kendall thé hién ring cac
két qua lugng mua thang c6 y nghia thong ké
boi vi phan 16n cac thang trong nim déu co
muc y nghia nho hon 0.05.
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Hinh 2: Bién déng ciia lwong muwa thang thoi ky 1959-2015, tai: a) Muong Xén,
b) Tuong Duong, c) Con Cuong, d) Do Luong, e) Son Diém, f) Hoa Duyét, g) Quy Chau, h) Quy Hop

3.2 Xu hwéng thay ddi ciia mwa mua

Nhu thé hién trén Hinh 2, mia mua tai tram
Muong Xén, Tuong Duong, Con Cuodng, Quy
Chau va Quy Hop kéo dai tir thang V — X, trong
khi d6 tai BP6 Luong, Son Diém va Hoa Duyét
muia mua duy tri tir thang VI—XI. Hinh thé hién
xu hudng bién dong lugng mua mua mua tai 8
tram mua xem xé&t, trong khi do két qua bién
dong lwong mua mua kho dugc thé hién trén
Hinh 4. Két qua tinh toan cac dic trung thong
ké va dai luong dic trung cua kiém dinh phi
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Hinh 3: Bién dong cua lwong mwa mua mua, tai:

a) Muong Xeén, b) Tuwong Duong, c) Con Cudng,
d) D6 Luong, e) Son Di¢m, f) Hoa Duyét,
g) Quy Chau, h) Quy Hop

tuyén Mann-Kendall dugc thé hién trong Bang
2 (mua mua) va Bang 3 (mua khd). Tai Do
Luong va Quy Chau, lugng mua mua (ca mua
mua va mua kho) giai doan nghién ctru c6 xu
huéng ting, v4i gia tri tir 0.26 dén 5.26 mm
(cho mua mua) va tir 0.08 dén 0.43 mm (cho
mua kho). Tai cac tram con lai, lugng mua mua
c6 xu hudng gidm manh, véi gia tri gidm 1€n téi
3.4 mm (cho mua mua) va 1.9 mm (cho mua
kho). Mat khac, mirc y nghia c6 gia tri nho hon
0.05, diéu d6 thé hién rang cac két qua tinh toan
vé lwong mua mua ¢ ¥ nghia théng ké.
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Hinh 4: Bién déng cua lwong mwa miia kho,
tai: a) Muong Xén, b) Twong Duong,
¢) Con Cuong, d) Do Luong, e) Son Digm,
f) Hoa Duyét, g) Quy Chau, h) Quy Hop
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Bang 2: Cac dic trung théng Ké ciia lwong mwa mia mua

Tram Muong | Twong Con Do Son Hoa Quy Quy
Xén Duvong | Cubng | Luong | Diém | Duyét | Chau Hop

Dactrung
Gié tri nhé nhat 879.9 579.3 688.8 | 6852 | 867.7 | 8626 | 887.0 | 8210
Gia tri lén nhat 3108.3 | 1655.9 | 25339 | 3182.8 | 2422.3 | 3027.3 | 2316.3 | 2082.6
Gié tri trung binh | 1793.89 | 1071.23 | 1417.37 | 1403.8 |1548.44 | 1798.14 | 1423.74 | 1364.29
Hé s6 bién doi 0.29 0.22 0.29 0.30 0.25 0.27 0.21 0.21
Xu thé bién dai -2.20 5.19 -3.91 0.79 -032 | -099 | -218 | -255
Tris6 S -98.0 152.0 -33.0 113.0 | -47.0 | -98.0 5.0 -65.0
Gia tri chuan cla
. -0.69 1.70 -0.30 1.21 -0.34 | -0.69 0.04 | -0.69
Muwrc y nghia 0.04 0.03 0.03 0.02 0.03 0.04 0.04 0.04
Do déc Theil-Sen | -3.37 6.63 -1.08 5.26 -1.31 -2.89 0.26 -3.06

(Gia tri nho nhat, Iém nhdt va trung binh co don vi la mm; Xu thé bién déi cé don vi la mm/mua;
Hé so bién doi, tri so S, gia tri chudn cua S, murc y nghia va do doc Theil-Sen khong co don vi)

Bang 3: Cic dic trung thong ké ciia lwong mua mua khé (don vi ciia cac dic trung nhw Bang 2)

Tram | Mueng | Twong Con Do Son Hoa Quy Quy
Pictrung Xén Duvong | Cubdng | Luwong Diem Duyét | Chéau Hop
Gia tri nhé nhat 297.4 63.6 150.1 129.3 2123 246.2 94.5 78.5
Gia tri l&n nhat 916.7 348.7 5743 742.4 824.3 8653 | 6820 | 456.0
Gia tri trung binh 547.21 186.59 314.62 | 38794 | 53126 | 54295 | 216.71 | 213.57
Hé s6 bién dai 0.26 0.34 0.32 0.29 0.24 0.28 0.50 0.41
Xu thé bién déi -0.57 -1.20 -0.32 0.17 -1.58 -1.78 1.70 -1.01
Trisé S -57.0 -112.0 -51.0 3.0 -137.0 -178.0 41.0 -149.0
Gia tri chudn cia Z -0.40 -1.25 -0.47 0.02 -1.01 -1.25 0.43 -1.60
Murc y nghia 0.03 0.02 0.04 0.05 0.03 0.02 0.06 0.05
D 6 déc Theil-Sen -0.60 -1.12 -0.52 0.08 -1.32 -1.89 0.43 -1.72

3.3. Xu hwéng thay d6i cia mwa nim

Hinh 5 thé hién sy thay di cua lvong mwa nim

tai tAt ca tram xem Xét, trong khi cac dac trung
thong ké va cac dai luong ctia kiém dinh phi tham
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s6 Mann-Kendall dwoc tom tit trong Bang 4. Két
qué thé hién rang (i) lwong mwa ndm trung binh
nhiéu nam tai cac vi tri khac nhau trén luu vuc
song Ca thay d6i tir 1257.8 dén 2341.1 mm, (ii)
lugng mua nim trung binh nhiéu 16n trén 2000
mm xuét hién tai Mudng Xén, Son Diém va Hoa
Duyét, (iii) lugng mua ndm cé xu hudng gidm
manh tai cac tram Muong Xén, Con Cudng, Son
Diém, Hoa Duyét va Quy Hop, voi gia tri gidm

thay doi tir -2.2 dén -3.7 mm/ndm va gié tri S bién
doi tir -73 dén -98, (iv) lwong mua nim co xu
hudng tang tai Twong Duong, B6 Luong va Quy
Chau, véi gia tri 1én dén 6.2 mm/nam va trj s6 S
thay dbi tir 29 dén 105. Két qua kiém dinh phi
tham s Mann-Kendall cho mwa nidm ciing c¢6 y
nghia thong ké, tuong tu cac két qua kiém dinh
phi tham s6 Mann-Kendall cho mwa thang va
mua mua.
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Hinh 5: Bién déng ciia lwong mwa nam, tai: a) Mieong Xén, b) Twong Duwong,
c) Con Cuong, d) Do Luong, e) Son Diém, f) Hoa Duyét, g) Quy Chau, h) Quy Hop

Bang 4: Cac dic trung thong ké ciia mwa nim (don vi cia cic diic trung nhw Bang 2)

Tram Mudng Tuong Con bo Son Hoa Quy Quy
DPac trung Xén Duong Cubng Luong | Diém Duyét Chéu Hop
Gi4 tri nho nhit 1191.4 734.6 996.0 1083.8 | 1264.0 | 1131.4 | 11017 | 899.5
Gi4 tri 16n nhat 3682.1 1887.8 2901.3 | 3529.4 | 3157.9 | 3362.1 | 24939 | 2348.0
Gi4 trj trung binh 2341.1 1257.8 17320 | 1791.7 | 2079.7 | 2341.1 | 16405 | 1577.9
Heé s bién ddi 0.23 0.20 0.25 0.24 0.19 0.20 0.18 0.19
Xu thé bién d6i -2.78 3.99 -4.24 0.95 -1.89 -2.08 -0.49 -3.55
Trisd S -98.0 98.0 -73.0 105.0 | -71.0 -98.0 29.0 -73.0
Gié tri chuan cua Z -0.69 1.09 -0.68 1.13 -0.52 -0.60 0.30 -0.78
Mic y nghia 0.49 0.28 0.50 0.26 0.60 0.59 0.76 0.44
Do doc Theil-Sen -3.68 3.99 -2.59 6.18 -2.22 -2.68 1.04 -3.60
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4. KET LUAN

Dua trén cac két qua danh gia bién dong cua
luong mua thang, mua, ndm giai doan 1959-
2016 tai 8 tram khi tuong thuy van trén luu vuc
song Ca da trinh bay, cac két luan chinh cua
nghién ciru bao gom:

Luong mua thang c¢6 xu hudéng gidm tur -0.06
dén -3.21 mm/thang tai vung thuong va ha luu,
tir-0.01 dén -1.15 mm/thang tai ving trung luu.
Xu huéng giam khong chi xuét hién trong cac
thang mua kho tir thang V — XI ma con xuat
hién ¢ cac thang mua mua nhu thang VI. Lugng
mua thang c6 xu hudng gia ting trong thang
VII, v6i gia tri 1én dén 3.80 mm/thdng. Pong
thoi, thang IX 14 thang c6 lwong mua 16n nhat
tai cac tram Con Cudng, P6 Luong, Son Diém,
Quy Chau va Quy Hop, voi luong mua thang
thay ddi tr 715.9 dén 1875.1 mm. Tai cac tram
Muong Xén, Tuong Duong va Hoa Duyét,
thang X 1a thang c6 lwong mua 16n nhat trong
thoi ky xem xét, voi lwong mua thang 16n nhat
thay doi tir 666.1 dén 1786.6 mm. Thang c6
luong mwa nho nhat thuong xuét hién vao thang

TAI LIEU THAM KHAO
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X1, Tvall.

Luong mua mua giai doan nghién ctru c6 xu
huéng ting tir 0.26 dén 5.26 mm/mua cho
muia mua va tir 0.08 dén 0.43 mm/mua cho
mua kho tai B6 Luong va Quy Chau. Tai cac
tram con lai, lugng mua mua c¢d6 xu huong
gidm manh, véi gid tri giam lén téi -3.4
mm/mua cho mua mua va -1.9 mm/mua cho
mua kho. Luong mua mua mua bién ddi tir
579.3 dén 3182.8 mm, trong khi mua khd
luong mua dao dong trong khoang tir 63.6 dén
916.7 mm.

Lugng mua nidm tai 8 tram bién doi tir 734.6
dén 3682.1 mm cho giai doan tir 1959-2016.
Luong mua ndm c6 xu hudng gidm manh tai
Muong Xén, Con Cuodng, Son Diém, Hoa
Duyét va Quy Hop, voi gid tri giam dao dong
tir -2.2 d&én -3.7 mm/nam. Tai Tuong Duong,
D6 Luong va Quy Chau, lwong mua nam cé xu
hudng ting khoang 6.2 mm/nam. Mit khac, két
qua kiém dinh phi tham s Mann-Kendall cho
mua thang, miia va nam déu c6 ¥ nghia thong

ke.
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