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TOM TAT

Céc luu vyc & Viet Nam co khi hau thay d6i gan day cé thé co tac dong sau sdc dén tai nguyén nudc
3 cac luu vuc nay. Vi vay, nghién cliu cac xu hudng dai han clia cac yéu té khi hau chang han nhu
nhiét d6 va lugng mua va anh hudng clia chiing dén luu lugng dong chay la can thiét. Nghién ctu
nay tap trung vao viéc phan tich xu hudng dai han clia yéu té khi hau (nhiét do va lugng mua) tac
dong dén luu lugng dong chdy cac song trén ba luu vuc ctia Vit Nam gom: Dong Nai, song C3, va
song Hong- Théi Binh. DT liéu luu lugng nudc ti 44 tram thiy van dugc cung cdp bdi trung tam
du bdo khi tugng thay van quéc gia dugc phan tich bang phép thir Mann-Kendall va d6 déc Sen.
Ngoai ra, d{ liéu khi hau dugc phan tich cho cac luu vuc trong giai doan 1990-2019. Phan tich xu
hudng dugc thuc hién trén di liéu Iuu lugng nudc theo quy mé hang thang, theo mua va hang
nam. Nhiét dé va lugng mua trén cac luu vyc da tang 1én ké t&r ndm 1990, trong khi do luu luong
dong chdy c6 xu hudng gidm trén ba luu vuc. Tuy nhién, mé hinh xu huéng nay cé thé khong nhat

quan trén toan b cac tram quan trac trong ting luu vuc.
Tu khoa: Iuu lugng dong chay, Mann-Kendall, elastic net, xu hudng

GIOI THIEU

Céc yéu t6 khi hau c6 thé anh hudng dang ké dén ché
do thuy van & cic luu vyc song trén khip thé gidi.
Nhiing thay d6i vé€ lugng nudc san cé & cac luu vic
song c6 tac dong dang ké dén cac hé sinh thai, nong

¢ nghiép, lam nghiép, ngu nghiép, cong nghiép va quan
7 ly rai ro (Xu & Singh, 2004). Vi viy, giam sat lién

tuc dong chay va gidm sat cic yéu t6 anh hudng ctia
n6, ching han nhu lugng mua va nhiét 46 1a rit quan
trong. Xy dung mo hinh thay vin cho cac luu vuc
16n rat kho khin do tinh chat phic tap cta khi hiu,
thay van két hop véi nhiing thay déi vé 16p phu, dia
hinh, thd nhudng, kha ning thodt nudc, khi héu, va
cdc hoat dong ctia con ngusi. O cac luu vuc c6 thoi
tiét kho han, dong nud6c chay thudng thip, trong khi
vao muia mua luu lugng nudce ting ddng ké, c6 thé dan
dén i lut?.

Nhiing sy can thiép ctia con ngudi vao chu trinh nudce
bao gdm x4y dung hd chua, thuy lgi va thay ddi 16p
phu dang anh huéng dén thty van va thim chi vugt
qua tac dong ctia bién d8i khi hau & mot s6 ving trong
tuong lai. D€ du dodn t6t hon nhiing thay d6i trong
tuong lai vé tai nguyén nudc va ché do thiy véin cta

24 thé gidi, diéu can thiét la phai cé phan tich, danh gia

nhiing thay d6i ctia chung. Do d6, ngay cang c6 nhiéu
nghién ctiu trén ca pham vi thé gidi va khu vuc da thuc
hién cdc nghién ctiu phan tich, danh gid thay déi cua

ché& d6 dong chay tai cic luu vuc song, bao gobm & khu
vic Bic My thi c6 nhiing nghién ctiu ctia Hodgkins
va cong sy, 20172, & khu vic Chau Au’->. Chi mot
s6 it nghién ctiu dugc thuc hién cho cac khu vuc quan
trong nhu Chau Phi va chau A%, Tuy nhién c6 su
khong dong nhat ctia cac phén tich, danh gia trong cac
nghién ctiu ching han nhu loai cau héi nghién ctu,
cach thic 14y mau véi s6 lugng va khong gian 14y mau
khdac nhau va cac khoang thoi gian nghién ctiu khac
nhau. M6t s6 nghién ctiu diéu tra cdc dong chay trung
binh®?, trong khi nhiing nghién cu khéc tap trung
vao li lut'? hodc céc chi sé dong chay thap Mot s6
nghién ctiu khéc lai tap trung vao viéc diéu tra nhiing
thay d6i trong mot s6 luu vuc song duge lya chon
c4n than>!1112, do 6 kich thudc miu va khong gian
tuong d6i nho. Diéu nay trai ngugc véi cac nghién
ctiu khac véi s6 lugng méiu quan sat day da'°, do dé
cung cip mot khong gian 16n hon vé nhiing thay d6i
ngudn nudc sdn cod.

Viét Nam la mot qudc gia c¢é dia hinh da dang, v6i hé
thong song ngoi phong phu trai dai tit Bdc vao Nam.
Cac luu vuc song déng vai tro quan trong trong viéc
cung cip nudc cho néng nghiép, cdng nghiép, va sinh
hoat ctia d4n cu. Tuy nhién, bién déi khi hau va yéu
t0 khi tugng dang tic dong manh mé dén bién dong
dong chay ctia cic luu vic song & Viét Nam. Hiéu ro
tac dong ctia yéu t6 khi tugng 1a mot yéu té quan trong

Trich dan bai bao nay: Hién L T D, Pat N L T, Hung L M, Héng D X, T4 L H, Hung P T, Binh D V, Binh N Q.
Phan tich xu huéng dai han cac yéu t6 khi hau va anh huéng cta chiing Ién luu lugng dong chay &
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dé quan ly tai nguyén nuéc hiéu qua va dua ra cac bién
phép ting phé véi tinh hudng khi hau thay d6i. Chinh
nhiing Iy do nay ma nghién cttu nay dugc thuyc hién dé
phén tich xu huéng dai han ctia khi hiu, va tac dong
ctia cac yéu t6 khi hau 1én luu lugng dong chay & cac
luu vic Dong Nai (SDN); luu vic song Ca (Ca); valuu
viic séng Hong — Thai Binh (HTB) ctia Viét Nam véi
nhiing muc tiéu cu thé 1) Phén tich xu huéng dai han

63 cta bo dit liéu luu lugng nudce clia cic tram do trén

cac song trong 3 luu vic nay & quy mé hang thang,
theo muia va hang ndm. Nhiing phan tich sé cho thdy
dugc xu hudng dong chay trong qua khi va gan day,
bén canh dé cling 6 thé phét hién céc thang va mua
khi dong chay gidm hodc tang 2) Xu hudng vé nhiét
d6 valugng mua & cac luu vyc dé€ diéu tra cic tdc dong
c6 thé c6 ctia chung véi luu lugng dong chay 3) Thao
luan céc xu hudng gin day vé cac loai 16p phu dat,
phat trién dap thuy dién & cdc luu vic va tuong tac
tiém néng véi luu lugng dong chay.

PHUONG PHAP NGHIEN CUU

Vi tri dia ly

Luu vuc song Hong - Thai Binh

Luu vuyc song Hong - song Théi Binh (Hinh 1) la
mot luu vuc song lién quoc gia chay qua 3 nuée Viét
Nam, Trung Qudc, Lao véi téng dién tich ty nhién vao
khodng 169.000km? v dién tich lvu vuc ctia hai song
nay trong linh thd Viét Nam vao khoang 87.840km?
Chéu thd song nam hoan toan trong lanh thd
Viét Nam c6 dién tich udc tinh khodng 17.000km? .
Chiéu dai song Hong trong lanh thd Viét Nam khoéang
328km. Phin luu vyc ndm & Trung qudc 1a: 81.200
km? chiém 48% dién tich toan luu vuc. Phan luu vuc
nim & Lao 1a: 1.100 km? chiém 0,7% dién tich toan
Iuu vyc. Phan luu viyc ndm & Viét Nam 1a: 87.840
km?2 chiém 51,3% dién tich luu viyc. Day la con song
16n thit hai (sau song Mékéong) chiy qua Viét Nam dé
ra bién Bong. Song Hong dugc hinh thanh tit 3 song
nhanh 16n la song D3, song Lo va song Thao. Song
Thai Binh cling dugc hinh thanh tii 3 nhanh song l6n
la song Cau, séng Thuong va song Luc Nam. Hai hé
thdng song dugc ndi thong véi nhau bang song Pudng
va song Ludc tao thanh luu vic song Hong - song Thai
Binh. Luu vuc séng Hong - song Théi Binh dugc gisi
han tit 209 23° dén 25930 vi do Bic va tit 100° dén
107° 10’ kinh d6 Pong. Phia Béc gidp luu vuc song
Trudng Giang va song Chau Giang ctia Trung Qudc.
Phia Tay giap luu vuc song Mékong. Phia Nam gidp
luu vuc song Ma. Phia Pong gidp vinh Bac Bo. Phéan
luu vic song Hong - song Thai Binh trén lanh thé Viét
Nam c6 vi trf dia Iy tii: 20° 23> dén 23° 22’ vi 46 Bic
va tit 102° 10’ dén 107° 10’ kinh d6 Tay (Van Phong

Ban Quan Ly Quy Hoach Luu Vuc Song Hong - Thai
Binh, 2023). Céc luu vuc khic gébm Pdng Nai, Séng
Ca dugc trinh bay trong Tai liéu bé sung, Hinh S1 va
S2

Dirliéu

Dir liéu luu luong dong chady

Dii liéu quan tric dong chéy trén céc luu vic SDN,
Ca, va HTB dugc thu thap ti Trung tdm duy bao khi
tugng thuy vin qudc gia (Tai liéu bs sung, Bang S1).
T4t c& cdc tram quan trac ¢ di liéu kéo dai vai chuc
ndm (1990 - 2019) sé dugc st dung cho phén tich nay.
T4t ca cdc tram nay déu la tram quan tric nudc ngot,
va khong bi anh hudng boi ché df triéu (Hinh 1).

Dirliéu khi hdu

Dii liéu khi hau nhu nhiét d¢ trung binh ngay, nhiét
dd 16n nhat trong ngay, nhiét do nho nhit trong
ngay, lugng mua trung binh ngay, dugc ldy tu bd
di liéu MERRA-2 (Modern-Era Retrospective anal-
ysis for Research and Applications, phién ban 2) ctia
Chuong trinh Khoa hoc Tréi d4t thudc Co quan Hang
khong Vit tru Qudc gia Hoa Ky (NASA). Hinh 2 mo
ta dién bién dic diém khi hiu trong giai doan 1990-
2019.

Dir liéu phén loai sir dung ddt

Thong tin dia ly vé stt dung d4t nhu dién tich d4t nong
nghiép, dat d6 thi, mét nudc da dugc trich ra tii ESA
Land Cover CCI v2.1.1 (Dy 4n Bao pht Luc dia cta
ESA, phién ban 2.1.1) (Hinh 3, Hinh S5 a,b) v6i do
phan gidi khong gian 30 m hang nidm tit nam 1992
dén 2020. D81 v6i moi vi tri do luu lugng, cac tiéu luu
vuc dugc ldy tit m6 hinh d6 cao dya trén nhiéu thuét
toan dinh huéng ' dugc trién khai trong GRASS GIS
84, Trong qua trinh tinh toan tiéu luu vyc, ching t6i
ciing tinh todn céc chi s6 nhu dién tich va d¢ cao cho
méi luu vuc.

Dir liéu céng trinh thiy loi

Ngoai ra, thong tin vé cac hé chita va cong trinh thay
16n dang hoat dong trong luu vuc cling dugc thu thap
ti co s6 di liéu ctia bo cong thuong, dugc cip nhat
online tai https://thuydienvietnam.vn. Cu thé, cic
thong tin vé€ ndm x4y dung, vi tri dia ly ctia cong trinh
ciing nhu céc thong s6 ky thuat (nhu dung tich hiu
ich va dung tich phong li ctia hd chia, cic muc nuéc
It kiém tra va muc nudc chét ctia ho chira...) da dugc
thu thap d€ ho trg cho cdc phan tich trong nghién ctu
nay.
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Bang 1: Cac dif liéu dugc dung trong nghién ciu nay

Bién Loai di liéu Ky hiéu Don Thoigiandiliéu  Ngudn
vi
y Luu lugng dong chay Q m3/s 1990 - 2019 Trung tdm duy bdo khi tugng
thay van quéc gia
Dii liéu khi hau
X Nhiét d6 cao nhdt trong TempMax (°Q). 1990 - 2019 Di liéu POWER cua
ngay Chuong trinh Khoa hoc Trai
dat thuéc Co quan Hang
khong Vi tru Qudc gia Hoa
Ky (NASA)
Nhiét d6 thdp nhdt trong TempMin (°C). 1990 - 2019
ngay
Nhiét do trung binh trong  TempAverage 1990 - 2019
ngay
Precipitation Dii liéu dit va  (mm/ng 1990 - 2019
phan loai su
dung dat
Dii liéu d4t va phén loai st dung dét
X Tinh chét dat Soil properties  (T4n bo6i tic Toan cdu vé Dit
Cacbony/ (Global Soil Partnership -
GSP). T6 chiic quéc té dugc
thanh 14p béi T6 chiic Nong
luong va Luong thuc (FAO)
Phan loai stt dung dat bit noéng . 1992 - 2019 Nguon: ESA Land Cover
nghiép % CCI v2.1.1 (Du an Bao phu
Dit do thi Luc dia cta ESA, phién ban
Mat nudc 2.1.1)
Dii liéu vé ho chia
X S6 lugng dap Cai B6 cong thuong, https://thuy
dienvietnam.vn
T6ng dung tich dap Sum Dam Ca- m?
pacity
Dii liéu dia hinh
X Do cao Elevation m Do cao ky thuit s6 SRTM ctia
NASA 30m
Do doc Slope degree
Dién tich tiéu luu vuc Area m? Dugc tao ra tii dit liéu do cao

va dong chay
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Hinh 1: Ban d6 cac luu vuc cling nhu vj tri tram quan trac luu lugng trén cac sdng trén luu vuc song Hong — Thai
Binh. Luu vuc séng Béng Nai; séng Ca xem Tai liéu bé sung, Hinh S1, 52

Dirliéu dia hinh

Diiliéu d¢ cao ky thuét s6 ctia Shuttle Radar Topogra-
phy Mission (SRTM) dugc sti dung trong nghién ctiu
nay. San phdm SRTM V3 (SRTM Plus) nay do NASA
JPL cung cdp & do phan gidi 1 cung gidy (khoang
30m). Céc gia tri vé d cao va d6 doc dugc trich xudt
ti nguédn dit liéu SRTM nay. Bang 1 mo ta chi tiét cac
dii liéu dugc st dung trong nghién ctiu nay.

Phuong phap phan tich xu huéng khi hau
va luu lugng dong chay

Phuong phap Mann-Kendall (MK) 1a mét kiém dinh
phi tham s6 phé bién trong viéc phat hién xu huéng
trong dii liéu thiy vin '°. N6 duya trén gia thuyét HO
- khong ¢6 xu huéng trong dit liéu, tiic 13 cac phép
do thu dugc theo thoi gian 1a doc lap va phan phoi
giong hét nhau. Thii nghiém MK c6 thé phét hién
xu huéng dii liéu & cac miic y nghia nhat dinh (90 %
trong nghién ctu nay). Do déc xu huéng dugc tinh
todn bang cach st dung phuong phép Sen. B¢ déc
Sen 1a mét cong cu udce tinh d6 ddc phi tham s6 xac
dinh d6 16n va xu huéng ctia cac bién s6 thay van.
Cong thiic toan hoc ctia bai kiém tra MK va d¢ déc
Sen dugc néu dudi day. Théng ké kiém tra MK dugc
tinh bang:

S =TI Xy s8n () —x) )

va
+1if (xj —xk) >0
0 if (x]' —xk) =0

—1lif (Xj —xk) <0
trong d6 n la s6 lugng do ludng, va xj va xk 1a gia tri
dit liéu trong chudi thoi gian i va j. Phuong sai dugc
tinh bang cong thic:
n(n—1)(2n+5)

2

sgn (x]' ka) =

= 3
var (S) 18 (3)
khi n > 10, thdng ké kiém dinh chuén chubi Z dugc
tinh béng cong thic:
_S-1 if$>0
var(S)
Z= 0ifS=0 (4)
S+l ifS<0
; gyar (S)
O0=—,i=123,..,N (5)
Jj—i

Xj va xi la nhiing dii liéu tai thaoi gian j va i (j>i), theo
thit ty. Néu c6 n gia tri x; trong chubi thoi gian, sé c6
N=n(n-1)/2 udc lugng d6 déc. N gid ctia Q; sé dugc
sdp xép tit nho nhat dén thip nhit, sau d6 do d6c Sen’s
sit dung trung vi Q; (Quea):
O-1)2; N le
On2+9win),2
2

Omed = (6)

, N chan
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Hinh 2: Dién bién khi hau cho luu vuc séng Hong - Thai Binh. a) Nhiét d6 cao nhat trong ngay b) Nhiét d6 thap
nhat trong ngay c) Nhiét dé trung binh ngay d) Lugng mua tich Iy ndm. Cac luu vuc khac xem Tai liéu b6 sung,

S3,54

M hinh héi quy tuyén tinh véi elastic net
xac dinh cac yéu té6 anh huéng dén luu
luong dong chay

M6 hinh LR dugc cho bgi: Y = fo +8;X; +..+ 8
Xp+u

Trong d6 x1, . . . , x, la cac yéu t6 anh hudng dén
luu lugng dong chay; y la bién luu lugng va n la s6
yéu t6 anh hudng. Hé s6 héi quy 8 (Bo, B2, . - -
B ) dugc rut ra ti viéc diéu chinh mo6 hinh, vi du: st
dung binh phuong t6i thiéu (ordinary least squares -
OLS) béing cach giam binh phuong tdng binh phuong
phén du (residual sum of squares). Tuy nhién, OLS
¢6 thé hoat dong kém trong ca dy dodn va kha ning
gidi thich két qua, dac biét khi c6 su hién dién clia
m&i tuong quan gitia cac bién doc lap '°. Cac phuong
phép uédc lugng (penalized approaches) nhu mo hinh
hoi quy LASSO, ridge va elastic net dugc dé xuit dé
khéc phuc yéu diém cta OLS.

LASSO ap dung ‘udc lugng’ L1 (L1-penalty) déi véi
cac hé s6 hodi quy va dong thoi thuc hién ca sy thu
nho dan ctia cic hé s6 hoi quy lién tuc trong qud trinh
udc lugng (continuous shrinkage) va lya chon bién ty

dong sao cho chi c6 cac bién quan trong van con trong
mo hinh. Mt khéc, bang giéi han trén dinh mdc L2
(L2-norm) clia cac hé s6 va d6 thu nho dan cta cac
hé s6 héi quy lién tuc trong qua trinh uéc lugng, hoi
quy rigde!” cé thé giam thi€u root-mean-squared er-
rors (RMSE) va dat dugc hiéu suit du doan cao hon.
Cac hé s6 hoi quy trong cac ky thuat nay dugc thu
nho lai theo huéng bang 0 bang cich dp dung’ hinh
phat’ 1én v6i kich thudc ctia ching'®. Bithimann &
van de Geer da chi ra ring khi cac bién dy dodn c6
moi tuong quan, phén tich elastic net c6 thé dan dén
mean squared error (MSE) thdp hon so v6i LASSO
va hoi quy ridge. Hon niia, viéc stt dung ctia phuong
phap elastic net da dugc chiing minh 1a xdc dinh dugc
cac bién c6 anh huodng t6t hon LASSO va hoi quy
ridge %20,

Nhiéu bién doc 14p c6 méi tuong quan cao, ching toi
da ap dung mo hinh LR véi phuong phép uéc lugng
elastic net (g6i R glmnet) '8, Elastic net 1a sy sy két
hop gitia hdi quy ridge va LASSO do Zou & Hastie dé
xudt stt dung udc lugng elastic net P(f3) bao gém hai
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Hinh 3: Phan loai s&t dung dat luu vuc séng Hong- Thai Binh nédm 2019

20 ham udc lugng thanh phin (Zou & Hastie, 2005b) '©:

PB) =X 5 (- talsl )

a1 Uéc lugng ddu tién 1a udc lugng ridge (L2) nhim
232 gidm thiéu trong s6 ctia téng céc binh phuong hé s6
233 hoi quy (weighted sum of squared regression coeffi-
cients), trong khi thanh phan thd hai 1a gidm thiéu
hinh phat LASSO (L1I) 14 trong s6 ctia tdng cac hé s6
hoi quy tuyét doi (the weighted sum of absolute re-
gression coeflicients). Udc lugng tham s6 o[(0,1)]
xdc dinh sy danh d6i phuong sai sai léch gitia LI va
L2 (tdc la nén dit trong lugng bao nhiéu cho hoic
hoi quy LASSO hodc ridge). Elastic net c6 o=0 thuc
hién héi ridge, trong khi o= 1tuong duong véi hoi
quy LASSO; B biéu thi gia tri ctia cdc hé s6 hoi quy.

Chung t6i da diéu chinh o va A trong cdc m6 hinh cta

234

23

o

236

237

238

239

240

24

242
243
2.4 minh va chon ra gia tri t6i uu mo6 hinh dudi dang két
25 hgp o va A mang lai hiéu qua du dodn cao nhét dua

26 trén ten-fold cross-validation. A la tham s shrinkage

>

a7 dugc chon trong pham vi tli 0,0001 dén 1 va siéu tham
s6 o dao dong tit 0 dén 1. Trudc khi phat trién mo

hinh héi quy tuyén tinh, chung t6i da ap dung spread-

248
249

level plots (goi Car trong R, Fox, 1997) dé€ danh gid vé

25

=}

251 tinh chit dong nhat ctia phan du d€ cho thdy rang bién

phén hoi dugc chuyén d6i log (Tai liéu bd sung, Hinh

252

S5). Chung toi ciing da chuyén sang dang log bién dy

253

dién tich luu vuc d€ cai thién tinh tuyén tinh gitia yéu
t6 nay va bién Iuu lugng dong chay. Céc bién dy doan
hé s6 co gia tri 16n hon dugc coi la quan trong.

KET QUA VA THAO LUAN

Xu huéng khi hau

Khi hau la mét trong nhiing yéu t6 chinh ting cuong
luu lugng dong nude. Tuy nhién, tic dong ctia ching
1én luu lugng con phu thudc vao mét s6 yéu t6 khac,
chidng han nhu do thi hoéa, cong tic thu hoach, loai
dat, dia hinh, ... D€ th€ hién su bién déi theo khong
gian ctia khi hiu trén cac luu vic va moi truong xung
quanh, nhiét d¢ trung binh t6i da va t6i thi€u hang
ngay dugc tinh ti ndm 1990 dén nam 2019, clng
nhu lugng mua tich liy trung binh hang ndm trong
khodng thoi gian do. Céc két qua dugc thé hién trong
Hinh 4, Hinh S6, va Hinh S7. Nhiét d6 ngay ting trén
ca ba luu vuc, ddc biét & luu vyc song Dong Nai va luu
vic song Ca. Ngoai ra, lugng mua ciing tang trong
trong ca ba luu vuc ké tit nam 1990.

Phén tich xu huéng MK va d6 d6c Sen cuia dii liéu khi
héu cling cho thiy sy tang vé€ lugng mua trén cic luu
vic va tuong tu nhiét do ngay cang tang, nhu thé hién
trong Bang 2.

Lugng mua & luu vuc song Ca ting 3.511 mm moi
nam & muc y nghia 95%, ké tit ndm 1990 (Bang 2).
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Hinh 4: Ban d6 khong gian phan bd nhiét d6 t6i da va t6i thiéu hang ngay, va lugng mua tich Ity hang nam ké
tUr ndm 1990 trén luu vuc sdéng Hong Thai Binh- a) Nhiét do 16n nhat trung binh trong nam, b) Nhiét dé nhé nhat

trung binh trong ndm

Bang 2: P déc xu huéng MK cta dir liéu khi hdu & cac luu vuc Viét Nam tir nam 1990 dén nam 2019.

Do déc (Slope/year) va y nghia thong ké (Significance, ** = 95%; *** = 99%)

Mua Nhiét do Nhiét do Nhiét do
cao nhét thép nhét trung binh
Luu vic song Ca 3.511 0.012 0.020%** 0.016**
Luuvucséong Hong -  1.445 0.011 0.026*** 0.019***
Thai Binh
Luu vic Dong Nai 2.980 0.0245** 0.025*** 0.024***

Lugng mua & hai luu vic song Hong - Thai Binh, song
Dbong Nai ciing ting d4n nhung véi khong c6 y nghia
théng ké. Do déc Sen dugce trinh bay trong Bang 2,
mot 14n nita xdc nhén két qua xu huéng dugc trinh
bay & nghién cttu nay. Luu y ring “Nhiét d6 cao nhit
trung binh hang nam” trén truc y 1a gia tri trung binh
ctia nhiét d6 t6i da hang ngay trong méi nam. Tuong
tu nhu vy, “Nhiét d6 t6i thiéu hang nam” 1a gia tri
trung binh ctia nhiét d6 t6i thi€u hang ngay trong moéi
ndm. Nhiét d¢ trung binh ndm"la tinh trung binh cta
cac nhiét do trung binh ngay.

Xu huéng dong chay

Két qua phan tich xu huéng dong chady MK va d6 déc
Sen tai cac tram quan tric dugc thé hién trong Bang 3
v6i muc y nghia thong ké 95% va 99%. Két qua cho
thdy luu lugng nuéc trung binh hang nam & cac luu
viic gidm xudng v6i mic y nghia 95%. Xu hudéng
nay dugc phat hién trong moi khoang thdi gian trong
khoang thoi gian tii 20 ndm qua. Tai cac tram Lao Cai,
Son Tay, va Yén Bii (cé ¥ nghia thong ké) theo Bang 3.
Diéu nay c6 nghia tai nhiing tram nay, miic d6 giam
luu lugng dong chady nudc 1a ddng ké. Luu vic song

DPong Nai, luu lugng dong chay ting trong cac thing
dau mtia mua (théng 4, 5, 6, 7). Diéu nay c6 thé dong
nghia véi viéc trong giai doan nay, lugng mua ting va
g6p phan lam tang luu lugng dong chay nudc trong
luu vic nay. Trong giai doan mua mua, lugng mua
thuong tang do céc yéu t6 nhu hé thong ap thép nhiét
d6i va cac hé thong thai tiét di chuyén vao khu vyec.
Khi ¢6 lugng mua 16n, nude tii mua sé dugc cung cdp
cho céc con sdng va luu vuc, ti do tao ra sy gia ting
luu lugng dong chay nudc. Tuong ty, két qua tim thay
& luu vuc séng Ca la luu lugng dong chay nudc ting
trong thang 8 va 9. Lugng mua trong giai doan nay
c6 thé gép phan lam tang luu lugng dong chdy nuédce
trong song Ca va luu vuc lién quan. Thém vao do,
6 thé cd céc yéu t6 khic nhu sy ting cudng ctia hé
thdng ap thip nhiét d6i hodc cic yéu t6 thoi tiét dic
biét trong khu vuc trong thang 8 va 9, gép phan lam
tang luu lugng dong chay nudc. Nhiing yéu td nay c6
thé tao ra mua 16n va lam tang lugng nudc chay vao
song Ca.
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Bang 3: Xu huéng dong chay cac luu vuc

Tram Thiang  Thang  Thing3 Thiang4  Thang5  Thang6  Thang7 Thang 8 Thiang9  Thing 10  Thang 11 Thang 12 Trung
1 2 binh
nam
LUU VUC SONG DONG NAT
Cén biéng 0.054 0.037 0.024 0.032*  0.051 ** 0.005 -0.01 -0.009 0.114 0.21** -0.016 0.059 ** 0.069
%% %% %% %%
Dai Nga -0.022 -0.045 -0.013 0.013 0.027 -0.235 0.084 -0.21 -0.428 -0.3 0.265 *** -0.103 * -0.056
*% *% %%
Phu Hiép 0.525 0.797 1.808 1.662***  0.704 0.843**  1.344***  0.144 -1.097 -1.904 % -1.253 -0.326 -0.036
%% X% X%
PhuGc Hoa 1.162 0.951 2.014 3.021 % 3474 2.969**  0.656 -6.12 %% -7.066 -3.306 ** 2.067 *** 0.172 -0.274
%% %% % %% %
Ta Lai 0416* 0.785 1.555*%  2.005**  2.841** 1.964**  3.175 -2.516 -6.942 -4.781 ¥ -1.984 * 0.188 -0.114
%% %%
Ta Bao 0.228 0.447 0.812 1.181 % 1.031 ** -0.281 -0.218 -2.032%*  -2.608 -2.01 *** -1.005 *** -0.412* -0.326
X% X% X%
Thanh Binh 0.05 0.027 0.034 0.065 0.138 0.063 0.068 0.091 0.118 -0.018 0.04* 0.047 * 0.053
%% X% X% %%
Dbic Nong 0.114 0.094 0.102 0.128 **  0.234**  0.315 0.608 ***  0.599 *** 0.413 % (0.288 *** 0.217 *** 0.133 % 0.295
%% %% %% %% %%
LUU VUC SONG CA
Hoa Duyét 1.429 047** 0.3 -0.06 -0.908 * -0.126 0.541 -0.291 5.107 ** 5.045 1.542 1.655*** 1.887 *
%%
Muong Xén 0.347 0.26**  0.329 0.307 *  0.271**  -0.013 -0.323 0.851 *** 0.508 * -0.178 0.096 0.171* 0.201 *
%% %
Nghia Khanh 0.495 -0.46 0.456 0.615***  -0.538**  1.394 0.008 1.662 ¢ 1.497 * -4.603 ¥ -1.185 *** -0.73 % -0.654
A *%% *3%% 3454 %%
Quy Chau -0.376 -0.342 -0.273*  -0.262* -0.456 * -1.119 -0.371 0.733* 0.226 -2.573 %% -1.162 *** -0.779 -0.588
* * %% X% %%

Continued on next page
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Table 3 continued

Son Diém

Yén Thuong

LUU VUC SONG HONG - THAI BINH

Chiém Héa
Chu

Pao biic
Dtia
Ghénh ga
Gia Bay
Ham Yén

Hoa Binh

Lam Son

Lao Cai

0.28 **

1.433

%%

4.814

%

-0.045

%%

0.035

-0.053

3.428

%

0.009

-0.039

11.025

ok

0.086

%

2.593

0.005

%

-4.918

%%

-0.047

1.415

X%

4.614

%%

-0.078

%%

-0.031

0.292

3.583

X%

-0.056

-0.231

10.072

X%

0.038 *

3.448

%%

0.003 *

-4.223

X%

-0.073

2.247

X%

1.298

X%

-0.065

*%%

0.268 *

1.176 **

0.555

0.001

0.381*

6.886

0.047 **

8.321

%%

0.002*

3.568**

-0.181 **

2.056 ***

2.852 %%

-0.122

%%

0.161

0.873

2.314**

-0.062

0.458

29.061

%%

0.038 ***

9.229 0+

0.001

-3.028

-0.513

0.704

4.237 %%

-0.498

%%

-0.475**

0.931

1.08

-0.297 *

-1.249

%%

39.55 0

-0.014

6.046 ***

-0.484

3%

-2.812%

4.713

%%

-0.593

%%

-1.868

%%

-2.531

3%

-2.415

-0.793

%

-3.437

ok

-9.402
-0.126
%%

-9.456

-0.003

-19.47

%%

-0.016

-0.666

2.589

0.168

-2.902 **

-1.222

-4.993

-0.779

-1.518

-48.484

0.045

-21.364

0.011*

-40.85

%%

-0.29

1.824

-5.308

1.457 ***

-4.062 ***

1.607

-18.955

%%

0.378

-5.869 ***

-40.777

ok

0.365%**

-15.712°%

0.055 ***

-39.304

%%

-0.088 0.529
3.847 -15.427**
-4.12* -1.606
-0.076 -0.43 ¢
-3.172 -2.731 %%
%%

2.515 -10.59 ***
-12.428 -9.986 ***
%%

-0.54 -0.623 **
-3.705 -3.088 ***
-30.633 -23.80 ***
X%

0.128 -0.156 **
-7.471%¢  -8.316***
0.041 *  0.019 **
-19.619 -21.488
%% %%

0.579 %

-4.588 ¢

-1.593 %

-0.147 **

-1.383 ***

-4.041 ***

-6.884 ***

-0.089

-1.144*

-13.738 ¥**

-0.053 *

-1.19

0.009 ***

-19.035 ***

0.113

0.055

-0.084

-0.067 **

-0.18

-1.63 %

-2.206

X%

0.146

0.284

-3.948 *

0.02

2.521

0.006 ***

-11.198

X%

0.023

-0.301

0.791

-0.155

%%

-1.629

%%%

-1.297 *

-4.237

%%

-0.433 *

-1.971

%%

-5.983

0.026

-2.439

0.013

%%

-16.370

X%

Continued on next page
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Table 3 continued

Nam Giang
Nam Miic
Ngoi Hut
Son Tay

Ta Bu

Thanh Son

Vinh Yén
Vu Quang

Yén Bai
Bic Mé
BanCung
Bdo Yén

CauPha
Mu Cang Chai

Na Hu

QuangCu
Vinh Tuy

0.495%
0.317
0.069

0.275

1.066

1.071

0.008

-0.091
0.273

%%

0.126
%
0.517*
9.28

0.137
0.316
0.041*

20.134

%%

6.598

%%

0.629
X%

0.002
2.114

-1.112

X%

-0.527

%%

1.795

0.265*

0.098
0.118

X%

0.025

0.058
3.55

X%

0.201
0.315
0.053

X%

14.572

%%

9.758**

0.512%**

0.009
0.861

-0.655

-0.723

%

9.609

0.106

1.373
0.114

*ohsk

0.042

0.096
2.151

0.689
0.322
0.063 ***
30.484
%%
13.657 **
0.594 >

-0.003
4.712*

0.147

-1.502

%%

9.548

0.047

-0.425
0.232 0%

-0.001

0.356
11.169 **

0.698 *
0.224
-0.005

44.867

%% %

19.202

%%

0.402 >

0.005
6.41 **

-1.225

-2.239

%% %

4.154

-0.22

1.079
0.514 >

-0.297
%%

-0.329
18.927

0.194
-0.842
-0.198

%%

-26.632

*

-8.064

-0.208

0
-2.29

-8.152

%%

-1.729

-14.941

kst

-2.519
*4%
0.856 *
1.287

3%

-0.432

1.246 **
53.233

%%

1.569

-1.068

-0.007

-67.96 *

-29.136

-0.639

0.036
-8.032

-3.941

-15.355

-20.324

ok

-1.16

1.428
1.704*

-1.604

-0.433
-69.923

-0.273
-2.005 %
0.532 %
-64.186
%%
-25.782%
1.598 ***

0.19 ***
-19.405

%%

1.051

0.037

-3.046

0.929

-1.962 **
1.655 ***

-0.395

-1.494
-14.758

0.918
-0.647
0.335*

-51.235

%% %

-9.812%

1.116 **

0.194 **
-16.559

%%

-5.724
%%
7.85**
0.31

-0.296

0.073
2.076 ***

0.058

1.956
16.825

-0.205
-0.075
-0.191

-45.148

%%

-3.415

0.738 ***

0.015
-12.345

*34%

-12.558
%%
-0.088
1.391

-1.27 00

0.461
0.594 >

0.174

1.404 **
9.79

-0.721

0.09

-0.088

-19.876***

1.022

0.64 ***

0.005
-7.675**

-6.78 ¢

1.88

1.239

-0.968 ***

-1.475
0.18*

0.166
-2.702

0.191

0.428

0.02

-0.112

3.175

0.689 ***

0.012
-2.948

-4.187

X%

3.045*

3.915**

0.038

0.411
-0.058

0.061

-0.12*
-3.081

-0.106

-0.235

-0.006

-12.372

2.897

0.642

0.042 **
-3.250

-4.012

*%

-1.278

-0.263

-0.442

%%

-0.130
0.712

-0.210*

0.261
-5.084
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Cac yéu t6 anh huéng dén luu lugng dong
chay

S6 lugng cac yéu t6 dugc chon sau khi chay moé hinh
hoi quy elastic net1a 11 yéu t6 ( tii 14 yéu t8 ban dau -
Bang 1). 88.6% su khac biét (variance) ctia luu lugng
dong chay dugc giai thich bdi 11 yéu t6 trong Bang 4
v6i sai s6 binh phuong trung binh 14 0.09 (Hinh 5)
Ba trong 14 yéu t6 bi loai ra khoi mé hinh 1a do c6 su
tuong quan cao vdi cac yéu té con lai d6 la nhiét do
cao nhit trong ngay, nhiét d6 trung binh nim, va do
cao. Trong 11 yéu td con lai trong moé hinh (Bang 4),
chung t6i nhén thdy rang cic yéu t6: dién tich tiéu luu
v, ty 1é dién tich mat nudc trong tiéu luu vuc, nhiét
do thap nhat trong ngay, va lugng mua trung binh tich
liy ndm la yéu t8 quan trong nhat anh hudéng dén luu
lugng dong chay & ban luu vuc song Pong Nai, sdng
Ca, va séng Hong - Théi Binh. Tuong tu, trong nghién
ctiu ciia minh nam 2010 Hirpa va cong su ciing da dua
ra két luan dién tich tiéu luu vuc 12 moét yéu t6 quan
trong trong nhiing nghién ctiu vé du bao dong chay bé
mit. Két qua ctia Mudelsee, 2007 21 y&anh hudng ctia
dién tich Iuu vuc dén bién dong dong chay ctia song,
do cac xu huéng phat sinh ti sy khac biét vé khi hau
va canh quan. Mot nghién ctiu khéc ctia Giafagna va
cong sy (2015)%2 chi ra ring mot phucng phép udc
lugng dong chdy don gian dua trén vé ty 1¢ dién tich
luu vuc la hgp 1y va thuc sy dugc vu tién d€ udc tinh
lugng dong chay hang ngay & cac luu vic song 6 viing
Catskills, My.

Méi tuong quan gitia nhiét o va luu lugng dong chay
la tuong quan nghich (Bang 4), hay néi cach khac luu
lugng dong chay sé giam xuéng khi nhiét do tang.
biéu nay c6 thé giai thich nhiét d¢ ting trong cic luu
viic trong giai doan nghién ctiu do gay ra su bdc hoi
cao dan dén sy suy gidm vé luu lugng nudc ndi chung.
Moéi tuong quan gitia lugng mua va luu lugng dong
chdy 1a tuong quan thuin (Bang 4) tii nam 1990 dén
2019.2372% ciing da tim ta méi lién quan tuong tu gitia
luu lugng dong chay va cac yéu t6 khi hau bao gom
nhiét 46 va lugng mua.

Ngoai cic yéu t6 vé dién tich tiu Iuu vyc va khi hiu
thi st dung dét va do che phu dat (LULC) ciing anh
hudng dén lugng dong chay trong nghién cliu ctia
ching t6i. Ban d6 phén loai d6 che phu dat (LULC)
dugc hién thi trong Hinh 2, Hinh S3, Hinh S4 minh
hoa d6 che phu dét phd bién trén céc luu vic vao nam
2019. biéu quan trong can luu y 12 ban d6 LULC chi
lién quan dén ché d¢ thiuy van gan déy cta cac luu
viic & Viét Nam, céc dit liéu LULC qué khi khong c6
sdn. Két qua phén tich hoi quy ctia nghién ctiu nay
cho théy sy gia ting vé ty 1é dién tich d4t nong nghiép
va dat do6 thi lam gidm luu lugng dong chay (Bang 4).

Hoat dong clia con nguidila nguyén nhéan chinh gay ra
nhiing thay ddi trong st dung déit va do che phu dat.
Viéc m& rong cac khu dén cu va con ngudi can nhiéu
khong gian s6ng hon, diéu nay c6 thé dan dén giam
dién tich tham thuyc vat. Nhu cdu lién tuc vé khong
gian va cac tai nguyén thién nhién khac c6 thé dan
dén viéc ngudi dan chuyén dén va dinh cu ¢ cac khu
vic c6 riing, dan dén suy thodi riing.

Ngoai ra, viéc mg rong déit canh tic cling lam giam
d6 che pht riing anh hudng dén tinh chat ctia 16p dét
mit khién cho d6 che phu thdp hon. Tinh thim va do
thdm it hon do ty 1é lugng mua chuyén thanh dong
chay bé mat ngay cang ting trong khi luu lugng dong
chay dang giam di. Kundu va cong su. (2017)2° cho
rdng viéc ting dit nong nghiép sé lam ting nhu ciu
vé nudc, lam gidm luu lugng dong chdy. Mot thuc
t€ dugc cong nhén r6 rang la tac dong ctia sy thay doi
LULCa rdt nho khi dugc xem xét tng thé theo khong
gian va thdi gian?’, trong khi & quy mé tiéu luu vyc,
tac dong cua su thay déi st dung dat dong lén ché do
thary vin. phan ting tré nén rd rang hon28.

KET LUAN

Trong nghién ctiu nay, da tién hanh phén tich xu
huéng cho dit liéu luu lugng nude va khi hiu trong
ba luu vic séng Hong Thai Binh, Song Ca va Song
Dong Nai bing cach st dung phép kiém dinh MK va
phuong phép binh phuong t6i thiéu. Dii liéu duge st
dung trong nghién ctiu nay dugc thu thip tit nhiéu vi
tri khac nhau trong ba luu vyc trén, v6i khoang thoi
gian tl ndm 1990 dén 2019.

1.Xu huéng lugng mua: Dua trén cac phén tich thong
ké, lugng mua ting c6 y 3.54lmm/nam (p<0.001)
trén luu vic song Ca. Lugng mua trén Song Hong
Théai Binh va Song Pong Nai ciing ting lan lugt
(1.44mm/nam va 2.98mm/ndm) nhiing khong c6 y
nghia thong ké trong sudt giai doan nghién ctiu.

2. Xu huéng nhiét do: Dya trén két qué phan tich xu
huéng, nhiét do trén ca ba luu vic ting cé ¥ nghia.

3. Xu huéng luu lugng dong chay: Cac két qua phan
tich cho théy c6 xu huéng luu lugng dong chay ¢ xu
huéng giam trén ba luu vyc. Tuy nhién, m6 hinh xu
hudng nay c6 thé khong nhit quan trén toan bd cac
tram quan tric trong tiing luu vuc.

4. Cac yéu t6: dién tich ti€u luu vyc, ty 1¢ dién tich
mat nudce trong tiéu luu vuc, nhiét do thap nhat trong
ngay, va lugng mua trung binh tich lily nim la yéu t6
quan trong nhit anh hudng dén luu lugng dong chay
6 ban luu vuc sdng Dong Nai, song Ca, va song Hong
- Théi Binh

Tuy nhién, nghién ctu chi méi xét dén 3 luu vuc &
Viét Nam, phuong phép nghién cttu nay c6 thé dugc
ung dung trong cac nghién cuu tiép theo cho cic luu
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Bang 4: Cac yéu t6 anh huéng dén luu lugng dong chay va hé sé trong mé hinh

Bién Hé s6 Bién Hé s6
Intercept -2.79¢+00 Ty 1é dién tich dit nong -2.53e-03
nghiép
Nhiét d6 nho nhat -1.85e-02 Ty 1¢ dién tich dat do thi -6.01e-02
Lugng mua trung binh nam 3.23e-01 Ty 1é dién tich riing 3.68e-03
Do déc 6.81e-04 Ty 1¢ dién tich mat nuGe 3.63e-01
S6 lugng dap -5.36e-05 Tinh chat dat 3.23e-03
Khd nang hoat dong cta dip -1.57e-05 Dién tich tiéu luu vuc 7.57e-01
(dam of capacity)
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Hinh 5: Luu lugng du bdo bang mé hinh tuyén tinh elastic net va luu lugng quan trac trén 3 luu vuc séng

a5 viic khdc ctia Viét Nam. Ngoai ra, phuong trinh héi
426 quy tim théy trong nghién ctiu c¢6 thé ap dung dé€ du
427 dodn luu lugng dong chdy trong cic vién canh bién

48 d6i khi hau.
» XUNG DOT LOI iCH

430 Nhom tac gia khong c6 xung dot lgi ich véi ca nhan

a3 hay t8 chtic nao lién quan dén bai nghién ctiu
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T.D.H.L, LM.H, N.L.T.D dong gbp vao viéc thu thap
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ABSTRACT

Basins in Vietnam recently, have experienced the changes in climate that could have impacts on
water resources in these basins. Therefore, it is important to study long-term trends in water flows
as well as their influencing factors, such as temperature and precipitation. This study focuses on
analyzing long-term trends of water flows in three basins of Vietnam including: Dong Nai, Ca, and
Hon -Thai Binh rivers. Water flows data from 44 hydrological stations provided by the national
hydro-meteorological forecasting center were analyzed using the Mann-Kendall test and Sen'slope.
Additionally, climate data were analyzed for the period 1990-2019. Trend analysis was performed
on water flow data at monthly, seasonal, and yearly scales. Overall temperatures and precipitation
across the basins have increased since 1990, whereas stream-flows have tended to decrease across
the three basins. However, this trend pattern may not be consistent across all monitoring stations
within each basin.
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	Phương pháp nghiên cứu
	Vị trí địa lý
	Dữ liệu
	Dữ liệu lưu lượng dòng chảy
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