BAI BAO KHOA HOC

NGHIEN CUU PANH GIA XU HUONG BIEN PONG MUA VA
LUU LUQNG DONG CHAY LUU VUC SONG LO, TINH HA GIANG

Pham Vin Chién'

Tém tit: Bai bdo ndy trinh bdy cdc két qua nghién civu xu hudng bién dong muwa va dong chay heu viee
song Lé (tinh Ha Giang) giai doan 1972-2018 sir dung phdn tich thong ké, dwong liy tich sai chudn va
kiém dinh phi tham sé Mann-Kendall. Két qua thé hién rang (i) heong mwa ndm trung binh nhiéu nam
tai Ha Giang va Bdc Quang lan heot la 2430 mm va 4510 mm, (ii) lwong mwa nam trung binh nhiéu
nam tai Ha Giang va Bdac Quang ¢ xu hiedng giam 4 mm/nam, (iii) nhém cdc ndm mua nhiéu la 1972-
1990 va 1994-2006 va nhom cac nam muea it la 1990-1994 va 2006-2018, (iv) luwong mua thang trung
binh nhiéu nam giam Ién nhdt (6.0 mm) vao thang V. Tai Pao Pirc, dong chdy nam trung binh nhiéu
nam la 150 m’/s va c¢é xu huong giam 1.24 m’/s/nam. Dong chay thang c¢é xu hwdng giam tiv thang V
dén thang II nam sau, trong dé IX la thang c6 mire ¢ giam I6n nhat (3.73 m’/s). Tai Vinh Tuy, dong

chdy nam trung binh nhiéu nam la 304 m’/s va c¢é xu hudng ting véi gid tri 2.45 m*/s/nam.
Tir khoa: Song Lo, Bién dong mua, Bién dong dong chay, Mann-Kendall.

1. GIOI THIEU CHUNG

Song Lo 1a con song 16n nhit chay qua tinh Ha
Giang, ddng thoi cling 14 ngudn cdp nude va dién
chinh cho cic hoat dong dan sinh va phat trién
kinh té trong diém cua tinh Ha Giang. Song bit
ngudn tir tinh Van Nam (Trung Qudc) chay vao
nudce ta tai xa Thanh Thay huyén Vi Xuyén tinh
Ha Giang trudce khi chdy qua dia phéan tinh Tuyén
Quang, mdt phﬁn dién tich cua tinh Lao Cai va
Pha Tho. Chiéu dai song tinh tir ngudn dén tram
thiy van Vinh Tuy la 284 km, trong d6 chiéu dai
song chdy trén dia phan tinh Ha Giang 1a 97 km.
Dién tich Iuu vuc séng Lo tinh dén tram thuy van
Vinh Tuy 1a 10104 km? (trong d6 khoang 8000
km? luu vyc thude ldnh thd Trung Quéc). Séng Lo
thudc dia ban tinh Ha Giang c6 nhiéu thac ghénh
va d6 dbc long soéng 16n (khoang 0.25%0), hinh
thanh nhiéu bac thang thuy dién. Cac phu lwu
chinh ctua song L6 thudc tinh Ha Giang 1a song
Mién, song Con va song Ngoi Sdo (Hinh ). Luu
vire song Lo ¢6 luong nude trung binh nhiéu nim
16n, v6i module dong chay trung binh nhidu nim
tai Vinh Tuy khoang 33.2 (I/skm®). Mua mua
thuong kéo dai tir thang V dén X, trong khi mua
kiét xuat hién tir thang XI dén thang IV nam sau.

! Khoa Ky thudt tai nguyén nuée, Truong Pai hoc Thuy loi

Mua I kéo dai tir thang VI dén thang X va lugng
dong chay mua lii chiém khoang 74.6% luong
dong chdy ndm. L{ 16n thuong xdy ra vao cac
thang VII va VIII, trong khi d6 dong chay kiét
nhit thuong xuit hién vao thang III (Pham Vin
Chién, 2020).

Ngudn nude luu vire song Lo tinh Ha Giang da
va dang duogc khai thac manh mé& cho cac muc tiéu
phat trién kinh t& xd hoi khac nhau, ndi bat nhat c6
thé ké dén 1a muc tiéu phat dién, voi hé thong bac
thang gdm 6 thuy dién (Phong Quang, Séng Lo 2,
3,4, 5, va 6). Phat dién hién tai co thé coi 1a muc
tiéu hang du trong khai thic ngudn nudc séng Lo
tinh Ha Giang boi vi cac uu thé vé diéu kién dia
hinh va cac dau nudc tap trung cho phép khai thac
thily nang mdt cach thuan lgi. Tuy nhién, bén canh
cac loi ich vé kinh té, hé thong thuy dién béc
thang trén dong chinh song L6 tinh Ha Giang
cling dat ra khong it cac thach thuc nhu (i) thay
d6i trang thai tu nhién cua dong chay, (ii) anh
hudng manh mé té1 moi truong sinh thai vung ha
luu sau cac dap, (iil) sat va xoi1 16 bo, long song.
Ngoai ra, bién d6i khi hdu (BDKH) ciing lam gia
tang cac hinh thai thoi tiét bat thuong va cuc doan
nhu mua 16n gay ngap lut nghiém trong (dién hinh
c6 thé ké dén tran mua 16n thang 6 nam 2018,
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nhiéu ving trong thanh phd Ha Giang da bi ngap
trong nudc). Vi vay viéc nghién ctiru danh gia xu
hudng bién ddi cia mua va lwu lugng dong chay
luu vuce song Lo tinh Ha Giang, khong chi giap
cho viéc khai thac stir dung ngudn nuée cho muc
dich phat dién mot cach hidu qua va bén vitng ma
con hd trg cac co quan quan 1y nha nudc trong
viéc xay dung, diéu chinh ké hoach, quy hoach
phat trién phu hop voi nhitng bién dong vé tai
nguyén nudc, nhit 13 trudce nhitng thach thac va
tac dong cua BDKH.

Muc tiéu chinh ctia nghién ctru nay xac dinh xu
hudng bién dong ctia mua va lwu lwong dong chay
luu vuc song L6 thudc tinh Ha Giang su dung
chudi sb liéu do dac giai doan 1972-2018. Chudi
s6 liéu (i) mua tai tram Ha Giang va Béc Quang
va (i1) luu lugng dong chay tai tram Pao Puc va
Vinh Tuy da duoc st dung cho muc dich tinh
toan. Cac phuong phap (i) phan tich théng ké, (ii)
duong Iy tich sai chun, (iii) kiém dinh phi tham
s6 Mann-Kendall dugc sir dung két hop v6i nhau
xac dinh va danh gia dinh lugng xu hudng bién
dong cua lugng mua va luu lugng dong chdy nam
va thang luu vuce nghién clru
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Hinh 1. Ban do luu viee séng Lo, tinh Ha Giang

2.DULIEU VA PHUONG PHAP NGHIEN CUU

3.1 Dir liéu

Pé danh gid xu hudéng bién dong ciia mua va
luu lugng dong chay (theo ty 1€ thoi gian ciia nam
va cua thang) trong luu vuc song Lo tinh Ha
Giang, chudi sb liéu do dac tir nam 1972 dén 2018
da duoc phan tich. Cu thé, nghién ctru da st dung
chudi sb liéu mua ngay tai tram Ha Giang va Béc
Quang (Hinh 1) va luu lugng ngay tai tram thay
van Pao Plc va Vinh Tuy (Hinh I). Luu ¥ ring
ngoai mua thi nhiét d¢ va boc hoi cling c6 anh
huéng nhat dinh dén dong chay trén luu vuc. Cac
s li¢u nhiét d6 va bdc hoi tai cic tram trén luu
vuc nghién ctiru con rat han ché va roi rac, nhit 1a
xem xét trong thoi ky dai tir nam 1972 dén 2018.
Do dé, xu huéng bién dong cua bdc hoi va nhiét
dd da khong dugc xem xé€t trong nghién ctru nay.

3.2 Phuwong phap nghién ciru

Phan tich cic tham sb théng ké, duong liy tich
sai chuan va phuong phap kiém dinh phi tham s
Mann-Kendall d3 dugc st dung trong nghién ctu
nay. Phuong phép thong ké va duong liiy tich sai
chudn dugc sir dung cho muc dich xem xét danh
gid xu huéng bién ddi, trong khi phuong phap
kiém dinh phi tham s Mann-Kendall ding cho
muc dich xem xét mirc 6 thay ddi theo thoi gian
(Kendall, 1975; Nguyén Minh Ky, 2016).

a) Phén tich cdc tham so thong ké

Céc dic trung thong ké va twong quan da dugc
st dung cho cac muyc dich xac dinh xu thé bién
dong cta mua va luu luong dong chay luu vuc
nghién ctru. Cac dic trung thong ké bao gém (i)
gi4 tri nho nhét, (i) gia tri 16n nhat, (iii) gia tri
trung binh va (iv) phuong sai, hé s6 bién d6i va xu
thé bién d6i duoc tinh toan cho cac chudi sb liéu
(1) mua tai Ha Giang va Bic Quang va (i1) luu
lugng tai tram thiy van Pao Puc va Vinh Tuy.
Pong thoi, quan hé gitra mua va dong chay duoc
xac dinh dya trén cac twong quan tuyén tinh nham
muc dich don gian nhit co thé trong tinh toan
(Higashino and Stefan, 2019).

b) Puwong liy tich sai chudn

Bén canh cac dac trung théng ké cua chudi sb
liéu, duong liy tich sai chuan ciing duogc sir dung
dé nghién ctru xu thé bién dong cua mua va luu
lrong dong chdy tir nam nay sang ndm khac trong

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 69 (6/2020) 87



lwu vire nghién ctru. Puong liy tich sai chudn thé
N
hién quan h¢ gitra gia tri Z:(ki —1) v&i thoi gian
i=1

t, trong do k; = xi/x, 1a h¢ s6 bién suét, V01 X; va X,
lan Iuot 13 gi4 tri ndm tht i va gia tri trung binh
nhiéu nim. Néu mot nim nao dé c6 gia tri nho
hon gia tri trung binh nhiéu nim (x; < x,), thi gia
tri Kj-1 cia nam d6 am (tuwong ung voi duong luy
tich sai chuan di xudng), trong truong hop nguoc
lai x;> X, thi duong luy tich sai chun c6 hudng di
1én. Néu duong luy tich sai chuén ludn di 1én hodc
lubn di xudng trong nhirng nam lién tuc thi s& hinh
thanh nhém ndm nhiéu nudc hoic nhém nim it
nude (Kendall, 1975).

¢) Kiém dinh phi tham s6 Mann-Kendall

Kiém dinh Mann-Kendall 1a mot kiém dinh phi
tham s6 dung dé nhan dang va danh gia xu hudng
bién ddi ctia chudi s6 liéu theo thoi gian noi chung
va chudi s liéu theo thoi gian cla cic dic trung
khi twong thuy van néi riéng. Xét chudi sd liéu
theo trinh tu thoi gian X, Xa, ...xn (biéu dién N
diém s6 ligu), trong d6 x; la gi trj cua sb lidu tai
thoi diém j. Khi d6 tri s6 S dugc xac dinh theo
cong thuc sau (Kendall, 1975):

SZ% i sign(x, —x,)

i=1 j=i+l

(1

Trong do sign(x;-x;) = 1 néu Xj-Xi > 0, sign(x;-
xi) = 0 néu xj-X; = 0 va sign(xj-x;) = -1 néu Xj-Xj <
0. Gia tri ban dau cua tri s6 S la khong tdn tai xu
huéng (hay S = 0), trong khi d6 gié tri cua tri s S
dwong thé hién mot xu hudng ting va gia tri cua

tri s6 S am tuong (ng v6i mot xu thé giam.

Pé xac dinh muc y nghia ciia mot xu thé (ting
hodc giam), gia tri chuan cta S (ki hiéu 1a Z) ciing
thuong duoc tinh toan. Gia tri chuan cta S duoc
tinh theo phuong trinh (2).

S-1
Var(S

if S>0

E

if S0 )

S+1

JVar(S)

if S<0

Var(S) :llg{n(n—l)(Zn+5)—ilp (2, -1)(21, +5)} )

voi m 13 s6 cac nhom ma trong mdi nhom cod
cac gia tri s6 lidu gidng nhau, t, la s6 cac diém sb
liéu trong nhom thu p.

Gia tri ciia Z dugc xac dinh dua trén gia thiét
luat phan phdi chuan véi gia tri trung binh bang 0
va phuong sai bang 1. Dua vao gia tri ciia Z dé
xac dinh bac bo hay chap nhan gia thuyét ton tai
hay khong xu huéng bién ddi ciia mwa hodc luu
lwong dong chay. Néu Z > Z,, thi tn tai xu huéng
bién doi, nguoc lai Z < Z, khong ton tai xu huodng
bién ddi (v6i o 1a muc ¥ nghia). Dé dam bao ¥
nghia thng ké mirc y nghia bang 0.05 thudng hay
dugc sir dung (Kendall, 1975). Chi tiét gi4 tri coa
cac dac trung néu trén va do dbc Theil-Sen duoc
trinh bay trong muc tiép theo.

3. KET QUA VA THAO LUAN

3.1 Xu hwéng thay ddi cha mwa va dong
chay thang

Bang 1. Cac dic trung thong ké ciia mwa va dong chay thang
(Gid tri nhé nhat, Ié6n nhdt va trung binh ¢6 don vi la mm cho muwa va m*/s cho heu leong;
Xu thé bién déi c¢é don vi la mm/thang cho mwa va m*/s/thang cho heu lrong;

H¢ so bien doi, tri s0 S, gia tri chuan cua S, mirc y nghia va dé doc Theil-Sen khong co don vi)

Théng
Piic g \ VI VIl VIII IX X XI XII I II 11 v
Mua Ha Giang
Gid tri nhd nhit 672 | 1477 | 81.8 | 110.1 | 81.8 6.1 0.5 0.0 34 2.6 4.5 14.2
Gid trj [6n nhat 705.8 | 827.6 | 1079.3 | 868.8 | 524.0 | 616.0 | 291.9 | 260.2 | 102.3 | 131.5 | 2589 | 298.8
Gid trj trung binh 286.4 | 4003 | 5143 | 413.7 | 246.0 | 1939 | 794 | 404 449 40.3 714 99.2
Heé s bién doi 0.506 | 0.363 | 0.465 | 0418 | 0468 | 0.654 | 0.886 | 1.098 | 0.557 | 0.803 | 0.880 | 0.618
Xu thé bién déi -3.005 | -2.165 | 1.867 | 2.106 | -1.257 | -0.790 | -0.753 | 0.599 | -0.017 | -0.633 | 0.040 | 0.107
Trisd S -221 92 15 129 -54 -125 | 99 161 -9 -224 33 13
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Théng
Pic tnmg \ VI VI | VII IX X XI X1 I II 11 I\Y%
Gid trj chudn ctia S -2.018 | -0.835 | 0.128 | 1.174 | -0.486 | -1.137 | -0.899 | 1.467 | -0.073 | -2.045 | 0.293 | 0.110
Mike y nghia 0.044 | 0.040 | 0.029 | 0.0240 | 0.027 | 0.026 | 0.037 | 0.014 | 0.042 | 0.041 | 0.069 | 0.012
D0 doc Theil-Sen -3.388 | -1.472 | 0.520 | 2.077 | -0.765 | -1.276 | -0.561 | 0.425 | -0.039 | -0.475 | 0.155 | 0.048
Mua Béc Quang
Gid tri nhd nht 2203 | 854 | 421 0.0 0.0 295 | 22 6.6 18.5 3.2 9.4 31.0
Gid tri 16n nhét 1651.1 | 1634.3 | 2156.6 | 1527.7 | 1116.6 | 1348.0 | 632.9 | 204.9 | 197.1 | 2224 | 282.6 | 6079
Gid tri trung binh 740.6 | 857.5 | 817.5 | 601.8 | 440.7 | 373.2 | 149.1 | 627 | 738 | 66.6 | 97.1 | 2322
Heé s bién doi 0.415 | 0423 | 0459 | 0.533 | 0.563 | 0.844 | 0913 | 0.798 | 0.579 | 0.678 | 0.727 | 0.623
Xu thé bién déi -5919 | 4432 | 1.282 | 2.281 | 1.467 | -6.073 | 1.028 | 0.048 | -0.144 | -0.893 | 0.045 | -1.539
Triso S 239 | 143 27 43 59 -151 | 101 29 24 210 32 -109
Gid trj chudn ctia S -2.183 | 1.302 | 0.238 | 0.385 | 0.532 | -1.376 | 0.917 | 0.257 | 0211 | -1.917 | 0.284 | -0.990
Mike y nghia 0.029 | 0.019 | 0.012 | 0.010 | 0.056 | 0.017 | 0.036 | 0.020 | 0.033 | 0.055 | 0.076 | 0.022
D0 doc Theil-Sen -6.147 | 4983 | 1.561 | 1.396 | 1.729 | -3.467 | 1.146 | 0.133 | 0.078 | -0.788 | 0.327 | -1.118
Luu lugng dong chay tram Dao Diic
Gid tri nhd nht 329 | 305 | 903 | 1177 | 91.0 | 69.7 | 438 | 404 | 403 34.2 324 | 289
Gid trj I6m nhat 259.0 | 4454 | 713.7 | 678.1 | 561.8 | 299.0 | 341.2 | 1259 | 1025 | 889 | 1183 | 1382
Gid tri trung binh 934 | 199.3 | 350.7 | 3584 | 259.2 | 150.5 | 1104 | 76.3 613 546 | 562 56.8
Hé s bién doi 0.498 | 0491 | 0.348 | 0.374 | 0470 | 0.403 | 0.507 | 0.271 | 0.236 | 0.209 | 0.405 | 0.387
Xu thé bién déi -1.082 | -2.593 | -2.032 | -2.188 | -3.733 | -2.228 | -0.852 | -0.097 | -0.004 | -0.104 | -0.030 | 0.139
Trisd S =240 | -283 | -157 | -223 | 305 | -399 | -243 | -45 -80 -140 108 70
Gid trj chudn ctia S -2.192 | -2.586 | -1.431 | -2.036 | -2.788 | -3.650 | -2.219 | -0.404 | -0.724 | -1.275 | 0.981 | 0.633
Miic ¥ nghia 0.028 | 0.010 | 0.015 | 0.042 | 0.005 | 0.0001 | 0.026 | 0.018 | 0.047 | 0.020 | 0.026 | 0.027
D0 doc Theil-Sen -0.964 | -2.966 | -1.803 | -2.400 | -3.441 | -2.194 | -0.817 | -0.100 | -0.094 | -0.156 | 0.164 | 0.103
Luu lugng dong chay tram Vinh Tuy

Gid tri nhd nht 75.0 | 987 | 278.6 | 408.5 | 247.0 | 161.3 | 86.9 | 66.3 62.1 552 | 476 | 55.8
Gid tri 16n nhét 6122 | 1172.7 | 1582.1 | 1790.1 | 1319.1 | 794.0 | 685.8 | 279.7 | 224.6 | 188.8 | 2644 | 401.6
Gid tri trung binh 257.8 | 558.7 | 936.3 | 874.8 | 633.7 | 362.0 | 230.6 | 1524 | 122.8 | 109.0 | 111.8 | 1294
Hé s bién doi 0.441 | 0444 | 0310 | 0.343 | 0.364 | 0.371 | 0.435 | 0.368 | 0.350 | 0305 | 0.445 | 0.500
Xu thé bién déi 1.182 | 1.023 | 3.244 | 2.852 | -0.400 | 0.510 | 2.750 | 2.886 | 2.453 | 1.826 | 2.165 | 2.247
Tris6 S 79 9 155 89 -13 9 313 541 675 617 5217 477
Gid trj chudn ctia S 0.715 | 0.073 | 1412 | 0.807 | -0.110 | 0.073 | 2.861 | 4.952 | 6.181 | 5.649 | 4.824 | 4.365
Miic ¥ nghia 0.047 | 0.042 | 0.016 | 0.042 | 0.012 | 0.042 | 0.004 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
D0 doc Theil-Sen 0.711 | 0.140 | 4.716 | 2.264 | -0.441 | 0.151 | 2.351 | 2.813 | 2230 | 1.761 | 2.025 | 2.073

Hinh 2 thé hién bién dong cua luong mua (tai
tram Ha Giang) va luu lugng dong chdy (tai tram
Pao Duc) thang trung binh nhiéu nim giai doan
1972-2018. Su bién dong lugng mua thang tai tram
Béc Quang va luu lugng dong chay thang tai Vinh
Tuy duoc thé hién nhu Hink 3. Cac dic trung thong
k& va gia tri cia cac dai lugng cua kiém dinh phi
tham s6 Mann-Kendall cho mua va Iuu luong dong
chay thang duoc thong ké nhu Bang 1. Tai tram Ha
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Giang, lwong mua thang trung binh nhiéu nim giai
doan nghién ciu c6é xu hudng giam tr 0.02
mm/thang dén 3.00 mm/thang, trong khi tai tram
Béc Quang lwong mua thing c6 xu hudng giam tir
0.90 mm/thang dén 6.08 mm/thang. Thang V 1a
thang co luong mua 16n nhat (Hinh 2) va ciing la
thang c6 tri s giam 16n nhat (voi gid tri 6 mm). Luu
lugng dong chay thang trung binh nhiéu nim giai
doan nghién ctu tai tram Pao Puc c6 xu hudng
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giam tir 0.03 dén 3.73 m’/s/thang va thang IX Ia
thang c6 mirc do giam 16n nhat. Tai tram thity vin
Vinh Tuy, luu lugng dong chay thang c6 xu hudng
tang tr 0.51 dén 3.24 m’/s/thang. Két qua kiém dinh
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Hinh 2. Bién dong cia: a) heong mira thang tai
Ha Giang va b) luu lwong dong chay thang tqi
DPao Puc giai dogn 1972-2018

phi tham s6 Mann-Kendall thé hién réng cac két qua
mua va dong chay thang ¢ y nghia thong ké boi vi
phén 16n cac thang trong nim déu c6 mirc ¥ nghia
nho hon 0.05.
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Mua mual/li  Thei gian (thang) Mua kho/kiét
Hinh 3. Bién dong cua: a) heong mira thang tai
Bdc Quang va b) heu leong dong chay thdng tai

Vinh Tuy giai doan 1972-2018

3.2 Xu hwéng thay déi cia mwa va dong chiy mua

Biang 2. Cac dic trung thong ké ciia mwa va dong chiy mua
(don vi cia cac dic trung nhu Bang 1)

Mua (mm) Luu luong (m’/s)
Tram ,
5 Ha Giang Bac Quang Dao Duc Vinh Tuy
bic trung
Mua mua Mua kho Mua mua Mua kho Mua la Mua kiét Mua la Mua kiét

Gid tri nhd nhat 803.0 189.7 1249.1 270.7 123.6 42.5 4472 79.1
Gia tri 16n nhat 2919.8 791.9 5859.7 1266.5 465.3 110.9 968.5 255.8
Gid tri trung binh 2054.6 375.5 3831.2 681.4 263.6 721 673.1 159.1
Hé 56 bien ddi 0.204 0.334 0.255 0.342 0.271 0.245 0.188 0.276
Xu thé bién ddi -3.244 -0.658 -2.530 -1.454 -2.555 -0.290 1.037 2216
Triso S -63.0 -23.0 -81.0 -39.0 -389.0 -149.0 73.0 549.0
Gid tri chudn cfia S -0.569 -0.202 -0.734 -0.348 -3.558 -1.357 0.660 5.025
Muic y nghia 0.0370 0.040 0.046 0.027 0.0001 0.017 0.051 0.0001
Do doc Theil-Sen -2.725 -0.324 -2.785 -0.608 -2.619 -0.277 0.949 2.141

Nhu da trinh bay, miia mua luu vuc séng Lo tinh
Ha Giang kéo dai tir thang V dén thang X va mua
khé tir thang XI dén thang IV nim sau. Tuong tu,
muia Iii tir thang VI dén thang X va muia kiét tir thang
XI dén thang V. Két qua tinh toan xac dinh xu
hudng bién dong cliia mua va dong chay mua giai
doan 1972-2018 dugc thé hién nhu trén Hinh 4,
trong khi cac dac trung théng ké va dai luong dac
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trung ctia kiém dinh phi tuyén Mann-Kendall dugc
tom tit trong Bang 2. Tai Ha Giang va Bic Quang,
luong mua mua (cd mua mua va mua kho) giai doan
nghién ctru ¢6 xu hudng giam, voi gia tri tir 2.5 dén
3.3 mm (cho mua muwa) va tir 0.3 &n 1.5 mm (cho
mua khd). Dong chay mua tai Bao Dtrc ¢6 xu huéng
giam, v&i gia tri giam 1on nhat trung binh nhiéu nam
giai doan nghién ctru 1a 2.62 m’/s (cho mua lii) va
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0.30 m*/s (cho mua kiét). Luu lugng mua tai Vinh
Tuy c6 xu hudng tang, véi gia tri 1.0 m’/s (cho mua

nghia c6 gia tri nhé hon 0.05, diéu d6 thé hién rang
cac két qua tinh toan vé mua va dong chay mua co y

~ \ 3 \ A - , I I ~ A A
1) va 2.2 m’/s (cho mua ki¢t). Mat khac, mirc y nghia thong keé.
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Hinh 4. Xu huéng thay déi mwea mia tai: a-b) Ha Giang,
c-d) Bdc Quang va xu huéng thay doi dong chay mia tai: e-f) Pao Dirc va g-h) Vinh Tuy

3.3. Xu hwéng thay ddi ciia mwa va dong chay nim
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Hinh 5. Xu hudng thay doi:
a) lwong muwa nam tqai Ha Giang va
b) luu lwong dong chay nam tai Pao Puc

Hinh 5 thé hién su thay dbi cua lugng mua nam tai
tram Ha Giang va luu luong dong chdy nam tai tram
Pao Piic, trong khi két qua bién dong cia mua nim
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Hinh 6. Xu huéng thay doi:
a) lwong mura nam tai Bic Quang va
b) luu lwong dong chay nam tai Vinh Tuy

tai tram Bic Quang va Iwu lugng dong chay nam tai
tram thity van Vinh Tuy duoc thé hién nhu trén Hink
6. Céc dic trung thdng ké va cac dai luong ciia kiém
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dinh phi tham s6 Mann-Kendall dwoc tom tit trong
Bang 3. Két qua thé hién rang (i) lwong mua nim
trung binh nhiéu nim tai Ha Giang va Béc Quang lan
lugt 1a 2430 mm va 4510 mm, (iii) lvong mua ndm

trung binh nhiéu nim tai Ha Giang va Béc Quang ¢6
xu hudng giam 4 mm/nam. Béng thoi, nhém cac nam
mua nhiéu 12 1972-1990 va 1994-2006, nhém céc
nam mua it 1a 1990-1994 va 2006-2018.

Biang 3. Cac dic trung thong ké ciia mwa va dong chiay nim
(don vi ciia cac dac trung nhue Bang 1)

Tram Mua (mm) Luu luong (m?/s)
bac trung Ha Giang Bic Quang Dao btic Vinh Tuy
Gia tri nho nhat 992.7 2097.6 90.8 175.6
Gia tri 16n nhat 3305.9 6563.9 252 428.2
Gia tri trung binh 2430.1 4512.6 153 303.6
Heé sb bién d6i 0.1896 0.2287 0.2343 0.1975
Xu thé bién doi -3.901 -3.984 -1.237 2.447
Tris6 S -63 -67 -405 405
Gia tri chuén cua S -0.569 -0.6053 -3.705 3.7049
Miic y nghia 0.047 0.0450 0.00021 0.00021
Do dbc Theil-Sen -2.647 -7.389 -1.453 2.362

T
Ha Giang = - = Bac Quang

(k1)
o

t
Pao Birc = = = Vinh Tuy |

2(k-1)

3.2 L L L
1970 1990 2000 2010

Thei gian (ndm)

1980

2020

Hinh 7. Buong liy tich sai chuan:a) mwa nam va
b) dong chay nam giai dogn 1972-2018

Tai tram thay van Pao Puc (Hinh 2), luu
lugng dong chay nam giai doan 1972-2018 thay
dbi tir 90 dén 250 m’/s, v6i gia tri trung binh
nhidu nam 14 150 m?/s. Luu luong dong chay
niam c6 xu huéng giam véi hé sd (trung binh) 1a

92

1.24 m*/s/nam. Xu thé giam cua luu lugng dong
chay nam tai tam Pao Puc kha tuong déng voi
xu hudéng bién d6i mua tai tram Ha Giang. Giai
doan tir 1972 dén 1996 1a thoi ky nhitng nim
lién tuc c6 dong chdy 16n, trong khi d6 nhiing
nam lién tuc c6 dong chay ndm giam la thoi ky
tor 1996-2018 (Hinh 7).

Luu luong dong chdy nam tai Vinh Tuy thay
d6i tir 180 dén 430 m*/s va gia tri trung binh nhiéu
nam la 300 m’/s. Luu luong dong chdy nim tai
Vinh tuy c6 xu hudng tang trong giai doan 1972-
2018, v6i gia tri trung binh nhiéu nim la 2.45
m’/s. Két qua kiém dinh phi tham s6 Mann-
Kendall cho mua va dong chdy nam ciing c6 y
nghia théng ké, tuong tu cac két qua kiém dinh
phi tham s6 Mann-Kendall cho mwa va dong chay
thang cling nhu mua va dong chay mua. Dong
chdy nam tai Pao Puc c6 xu hudng gidm véi
S=-405, trong khi d6 dong chay tai Vinh Tuy c6
xu huéng gia tang véi két qua tri s6 S kha cao.

3.4 Quan h¢ giira dong chdy va mua

Heé sb tuong quan giita lugng mua thang tai Ha
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Giang voi dong chay thang tai Pao Dt thay doi
tir 0.16 dén 0.62, trong khi gia tri niy cho mua
thang tai Bic Quang va dong chay thang tai Dao
Puc bién d6i tir 0.11 dén 0.57. Hé s twong quan
gilta mua thang tai Ha Giang v&i dong chdy thang
tai Vinh Tuy thay d6i tir 0.12 dén 0.61 va gié tri
nay dao dong tir 0.10 dén 0.66 cho mua thang tai
Bic Quang va dong chay thang tai Vinh Tuy. Di
voi mua va dong chay nam, hé s6 twong quan giira
lrong mua nam tai Ha Giang véi dong chay nam
tai Dao Plrc va Vinh Tuy lan luot 14 0.30 va 0.39.
Gia tri hé sb tuong quan giira luong mua nam tai
Bic Quang v6i dong chay nim tai Pao Puc va
Vinh Tuy lan luot 1a 0.12 va 0.14. Cac két qua
trén thé hién rﬁng, luu Iugng dong chay tai Pao
buc va Vinh Tuy co6 tuong quan khéng chat ché
voi lugng mua tai Ha Giang va Béc Quang.

Dong chay tai tai Pao Puc (ngudn vao song Lo
thugc dia phan tinh Ha Giang) c6 xu hudng tang
trong thoi ky 1972-1994, trong khi xu hudéng dong
chdy tai Vinh Tuy (cua ra) lai gidm (Hinh 7).
Tuong ty, xu huéng bién dong dong chay tai Dao
Duc va Vinh Tuy cling trai ngugc nhau trong thoi
ky 1994-2018. Sy khac biét xu hudng bién dong
dong chdy néu trén, nguyén nhan chinh la do (1)
dong chay tai Vinh Tuy chiu &nh huéng manh mé
boi qua trinh diéu tiét cia cac ho chira phat dién tir
Séng L6 2 dén song Lo 5 va (ii) sy bd sung nudc
cua cac phu luu nhu: song Con, song Mién va
song Ngoi Séo. Qué trinh diéu tiét cua cac hd
chira phat di¢n néu trén c6 xu hudng lam gia tang
lvu Iugng dong chay tai Vinh Tuy, nhit 1a trong
thoi ky 1994-2018. Tuy nhién, dé dam bao tinh
xac thuc néu trén, cac tinh toan dinh lugng lién
quan dén hoan nguyén dong chay ciing nhu mo

TAI LIEU THAM KHAO

phong dién bién thiy dong luc trong diéu kién tu
nhién va dnh huong cta cac cong trinh thuy di¢n
can phai duoc thuc hién. Ngoai ra, st dung sb lidu
mua tai Ha Giang va Bic Quang c6 thé chua phan
anh hét duoc sy thay doi mua theo khong gian
trén luu vuc nghién ctru. Van dé nay co thé duoc
khic phuc thong qua viéc sit dung mua tir vé tinh
hay cic mo hinh mua toan cau. Cac ndi dung trén
s& dugc thue hién trong cac nghién ctru tiép theo.

4. KET LUAN

Dua trén cic két qua da trinh bay, mot s6 két
luén chinh ctia nghién ctru bao gom:

(i) Luong mua nim trung binh nhiéu nam tai
Ha Giang va Béic Quang lan luot 1a 2430 mm va
4510 mm. Lugng mua nim trung binh nhiéu nim
tai Ha Giang va Biac Quang c6 xu hudng giam 4
mm/nam. Nhom cac ndm mua nhiéu 1a 1972-1990
va 1994-2006 va nhom cac nam mua it la 1990-
1994 va 2006-2018. Luong mua thang trung binh
nhiéu nam giam 16n nhét vao thang V voi gia tri 1a
6.0 mm/thang.

(i1) Tai Bao Duc, dong chay ndm trung binh
nhidu nam 1a 150 m/s va c6 xu huéng giam
1.24 m’/s/niam. Dong chay thang trung binh
nhidu nim giai doan nghién ciru c¢6 xu hudng
giam tir thang V dén thang II nam sau, trong d6
thang IX 1a thang c6 mic do giam 16n nhat véi
gia tri 12 3.73 m?/s.

(i11) Tai Vinh Tuy, dong chdy ndm trung binh
nhiéu nam trong giai doan nghién ciru 1a 304 m’/s
va c6 xu hudng ting véi gia tri 1a 2.45 m*/s/nam.
Phan 16n cac thang trong nam (trir thang IX), dong
chay thang c6 xu hudng ting voi gia tri thay ddi tir
0.50 dén 3.24 m’/s.
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Abstract:
ASSESSMENT OF VARIABLE TREND OF RAINFALL AND WATER
DISCHARGE IN THE LO RIVER BASIN, HA GIANG PROVINCE

This paper presents assessment results of variable trends of rainfall and water discharge in Lo river
basin (Ha Giang province) in the period from 1972 to 2018 using statistical analysis, cumulative
standard error line and non-parametric Mann-Kendall test. The results show that (i) averaged values of
annual rainfall at Ha Giang and Bac Quang stations are 2430 mm and 4510 mm, (ii) the annual rainfall
at Ha Giang and Bac Quang stations tend to decrease by 4 mm/year, (iii) the high continuous rainy
periods are 1972-1990 and 1994-2006, while the low continuous rainfall periods are 1990-1994 and
2006-2018, (iv) the averaged value over the considered period of monthly rainfall has the largest
decrease (by 6.0 mm) in May. At Dao Duc station, the averaged value over the considered period of
annual water discharge equals 150 m’/s, and has a decrease variable trend with a value of 1.24
m’/s/year. The monthly water discharge has a decline variable trend from May to February, in which
September is the largest reduction (3.73 m’/s). At Vinh Tuy station, the averaged value over the
considered period of annual water discharge is 304 m’/s and has a drop variable trend with a value of
2.45 m’/s/vear.

Keywords: Lo river basin, Flow variation, Rainfall variation, Mann-Kendall test.
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