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NGHIEN CUU PHUONG PHAP KHOI PHUC LUQGNG MUA
PHUC VU TINH TOAN NGUY CO SAT LO PAT CHO MOT SO XA
THUQC HUYEN HUONG HOA, TINH QUANG TRI

Lé Van Thin, Pao Anh Tuan, Nguyén Ding Giap
Phong Thi nghiém trong diém Quéc gia vé Pong e hoc séng bién

Tém tit: Bai bdio nay trinh bay két qua khoi phuc lwong mua cho khu viee huyén Huong Hoa, tinh
Quang Tri tir ban do lwong mura vé tinh toan cau (GSMaP), dwoc hiéu chinh véi cdc tram quan
trdc miea cho giai doan tir nam 2000 + 2022 bang phwong phdp hiéu chinh phdn vi. Két qua cho
thdy mire do twong quan lwong mwa sau hiéu chinh tang trung binh khoang 11%, co tram lén 101
25%. Ket qua khéi phuc leong muwea dwoc sir dung lam dau vao dé tinh todn nguy co sat 16 dat cho
mét s6 xa thudc huyén Huedng Hoa, tinh Qudng Tri.

Tw khéa: Hi¢u chinh lwong muwa, nguong mua sat 1o, tan suat, hiéu chinh phan vi.

Summary: This paper presents the results of rainfall restoration for Huong Hoa district, Quang
Tri province from the Global Satellite Mapping of Precipitation (GSMaP), calibrated with rain
monitoring stations for the period from year 2000 + 2022 by Quantile Mapping method. The
results show that the correlation of rainfall after adjustment increases on average by 11%, some
stations up to 25%. Rainfall recovery results are used as input to calculate landslide hazard for
some communes in Huong Hoa district, Quang Tri province.

Keywords: Rainfall calibration, landslide threshold, frequency, Quantile Mapping.

1. GIOI THIEU nghién ctru nay st dung luong mua vé€ tinh toan
cau GSMaP d hiéu chinh véi cac tram quan tric
nham khéi phuc lai lugng mua ngay cho khu vic
huyén huéng Hoa, tinh Quang Tri theo luong
mua quan trac tai cdc tram do mua mit dat, 1am
co s& xac dinh nguy co sat 16 dét.

Luong mua 1a mdt trong nhiing yeu t6 pho bién
tac dong truc tiép hodc gian tiép dén nguy co sat
16 dat [1]. Vi véy, luong mua tai thoi diém sat 16
1 mot dit liéu vo ciing quan trong dé nghién ctiru
vé nguyén nhén cta qua trinh sat 16. Tuy nhién &

Viét Nam, cac su kién sat 16 dat hiu nhu khong 106.50 106.65 106.80
duogc ghi nhan vé thoi gian xay ra. Dé an Piéu tra, & L8 Thoy ! Q' L,
danh gia va phan vung canh bao nguy co truot 16 o A L o ;.
dat da cac vung mién nai Viét Nam do Vién Khoa L feaue
hoc Pia chat va Khoang san chu tri, phbi hop véi . N ey a7
cac don vi tryc thugc B Tai nguyén va Moi LAD e '.“‘,"'_ : .
trudng thuc hién ghi nhan hang trim diém sat 10 2 : __F_:_ﬁwlu e e
trén mdi tinh/thanh phé, tuy nhién cac vi tri didu = PN ud Hoa R 1
tra chi con cac vét tich ma khong ghi nhan thoi e <
diém xay ra sat lo khién cho viéc danh gia nguy S ~ \ " pogunn”
co sat 16 gdp nhi¢u kho khan. 8|+ oimastis . + ' -
Bén canh d6, cac khu vuc mién nti Viét Nam tir o 8 19 20k &
nam 2017 trd vé trude co rét it cic tram quan tric B o

A LA 1A 2A o 2 e 106.50 108,65 106.80
mua, nén hau hét déu khong thé xac dinh dugc
luong mua tai cac vi tri sat 16. Trén co so do,
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Hinh 1: Khu viec nghién curu
2. PHUONG PHAP NGHIEN CUU
2.1. So dd tiép can

Lugng mua GSMaP

Hiéu chinh mua vé tinh
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Hinh 2: So dé nghién ciru

2.2. Phuwong phap hi€u chinh phan vi

Phuong phdp hi¢u chinh phan vi (Quantile
Mapping — con goi la phuong phap khép phan
vi hay bién d6i phan vi) 1am mot phuong phap
phd bién trong viéc hiéu chinh lwong mua.
Phuong phap nay nham tim kiém mot ham bién
ddi tur lugng mua can hiéu chinh (luong mua vé
tinh) thanh lugng mua thuc do duoc biéu dién
dudi dang sau:

Py = h(Py) 1)

Trong d6, Po 14 lwong mua quan tric (lwong
mua thuc do) va Py 1a lugng mua vé tinh. h 1a
ham bién d6i hiéu chinh va dugc dinh nghia nhur
Sau:

Py = Fy ' (Fn(Pn)) )

Trong d6, Fm 14 ham phan phébi tich lily (CDF)
cua Pm va F; ! 1a ham phan vi twong tng véi
Po.
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2.3. Phuong phap tin suét

Sau khi hi¢u chinh lugng mua v¢ tinh theo )
liéu quan tric, can xac dinh lai lugng mua sinh
sat 10 tai céc vi tri sat 1. Do cac thoi diém sat
16 trong qué khir khong dugc ghi nhén nén viéc
xac dinh lugng mua sinh sat 16 tai cac vi tri la
khoéng c6 kha thi. Mot s6 nghién ctru chi ra rang
¢6 thé x4c dinh thoi diém sat 16 bang anh vién
tham, tuy nhién & khu vuc nghién ciru hau hét
c6 may che phu va chi x4c dinh dugc thoi diém
theo ndm sau khi loai bo may va chap céac 16p
theo thoi gian.

Dt li€u sat 1& phuc vu danh gid nguy co dugc
diéu tra tir nhiéu nguon khac nhau, trong d6 chi
yéu tir 3 ngudn: (1) Giai doan tir nam 2002 dén
2018 thu thap tir “Béo cao thuyét minh ban dd
hién trang truot 16 dat da ty 18 1:50.000 khu vuc
tinh Quang Tri” do Vién Khoa hoc Dia chét va
Khoang san hoan thanh nim 2018 [2]; (2) Két
qua diéu tra thuc dia thang 7/2022 (giai doan tur
2018 dén 2022); va (3) Két qua giai doan tir anh
vién tham.

Nhu vay, dir liéu cac diém sat 16 rai rac thu thap
trong khoang 20 nim, nghién ctru ndy gia thiét
c6 mdt trdn mua nao do trong 20 nam la nguyén
nhan (tryc tiép hodc gian tiép) gdy ra su kién sat
16. Nhu vay, lugng mua tuong tng chu ky lap
lai 20 nam duogc tinh todn phuc vu bai todn tinh
nguy co sat 16 cho khu vue nghién ctru.

2.4. S6 liéu
a. Muwa vé tinh

Luong mua v¢€ tinh dugc str dung 1a anh chup
nhanh ty 1¢ mua hang gio cia GSMaP véi do
phén giai 0,1x0,1° (twong tmg 11.132 x 11.132
m) duogc thu thap tai co s¢ dir li€u cua JAXA tu
nam 2000 dén 10/2022 [3] [4].

b. Mwa thwe do

Mua thyc do dugc thu thap tir 2 ngudn: (1)
Tram quan trac khi twong gan khu vuc huyén
Huong Hoa (Tram Pong Ha va Tram Khe
Sanh) tir nam 2000 dén 2021 va (2) S liéu mua
Vrain ctia 36 tram tr nam 2018 dén 10/2022.
Toan b sb liéu thu thap 13 lugng mua gio.
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Hinh 3: Tram quan trdc mua
2.5. Cong cu sir dung
Nghién ctru nay sir dung cong cu Google Earth
Engine dé tai va xur 1y s0 liéu mua. Phan tich dir
liéu, trinh bay bang bi€u bang cac thu vién cua
ngdn ngtr python va trinh bay ban d6 bang phén
mém QGIS.
3. KET QUA VA THAO LUAN

3.1. M6 ta dac trung mua
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Hinh 4: Dac trung phan b6 mura tai 2 tram
Dong Ha va Khe Sanh giai doan 2000-2022

Luong mua quan trac phan b theo thang tai 2
tram Pong Ha va Khe Sanh giai doan tir 2000
dén 2021 duoc thé hién nhu hinh trén. Qua danh
gia cho thay, lugng mua 2 tram quan tric tap
trung vao thang 9, 10 va thang 11 hang nam.
Khoang dao dong dit liéu 16n va xuat hién nhiéu
diém ngoai vi. Trung binh mua thang 10 1én dén
gan 500mm, thang 9 gan 400mm va thang 11
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gan 300mm.

Trong giai doan 2018 dén nay, két qua quan tric
tai 36 tram do vrain cho thiy gi4 tri mua trung
binh ting cao trong thang 10, Ién t&i hon
700mm, tuy nhién trong thang 9 va thang 11 lai
¢6 xu huéng giam xudng, didu nay cho thiy
lugng mua cuc doan ting manh.

Bang 1: Tong hop mwa vrain giai doan

2018+2022

, Luong mua (mm) tai phan vi

Thang 5004 50% 75%
1 50.18 54.48 66.02
2 10.64 35.83 37.32
3 31.00 40.82 57.88
4 82.84 9458 | 112.46
5 79.53 8952 | 113.20
6 40.63 7268 | 101.97
7 12468 | 130.70 | 140.14
8 163.74 | 17957 | 21546
9 165.62 | 348.76 | 646.76
10 23581 | 74046 | 889.13
11 17290 | 191.66 | 266.22
12 13732 | 179.31 | 203.38

3.2. Két qua hi¢u chinh phén vi cho luwgng
mua GSMaP

Do khu vuc nghién clru tap trung vao huyén
Hudng Hoéa, tinh Quang Tri, nghién ctru nay sir
dung 2 tram quan tric khi twong Dong Ha va
Khe Sanh lam co s& hi€u chinh cho dit liéu mua
v¢ tinh va st dung s6 liéu cuia 36 tram vrain dé
kiém chimng két qua.

C6 3 trudng hop hiéu chinh bao gém: (1) hiéu
chinh mua v¢ tinh cho tram Khe Sanh; (2) cho
tram Dong Ha; va (3) cho lugng mua binh quan
giita 2 tram (Trung binh). Két qua kiém ching
trong quan gitta s6 liéu mua cua Vrain va sd
liéu hiéu chinh dugc thé hién & bang sau:

Bing 2: Hé s6 twong quan hi¢u chinh chudi s6 liéu va lya chon phwong 4n
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HC véi dir Lva chon

1T Tén tram Ban dau HC Ve HC vei ligu trung phuong an

Khe Sanh | B 6ng Ha sinh hisu chinh
1 | TanLong 0.734 0.869 0.572 0.805 Khe Sanh
2 | HaiThai 0.691 0.739 0.819 0.836 Trung binh
3 | Huongloc 0.630 0.725 0.550 0.693 Khe Sanh
4 | CrraTung 0.530 0.556 0.679 0.667 b 6ng Ha
5 | Cam Chinh 0.707 0.810 0.732 0.840 Trung binh
6 | AVao 0.488 0.543 0.381 0.527 Khe Sanh
7 | Nam Thach Han 0.653 0.639 0.635 0.698 Trung binh
8 | Huéng Lap 0.593 0.417 0.473 0.504 Ban dau
9 | Hudng Linh 0.638 0.775 0.704 0.804 Trung binh
10 TT Phong Ttrénh. va 0.646 0.619 0.739 0.731 D 6ng Ha

Gid m nhe thién tai

11 | Hwéng Phung 0.694 0.816 0.591 0.766 Khe Sanh
12 | Trung Son 0.553 0.618 0.720 0.721 Trung binh
13 | Thanh 0.730 0.778 0.497 0.709 Khe Sanh
14 | Vinh Tu 0.502 0.447 0.747 0.661 b ong Ha
15 | Ba Nang 0.450 0.638 0.489 0.629 Khe Sanh
16 | Cam Tuyén 0.667 0.683 0.780 0.778 D 6ng Ha
17 | LaoBao 0.670 0.749 0.628 0.757 Trung binh
18 | Trieu Al 0.617 0.587 0.705 0.698 D ong Ha
19 | HaiAn 0.623 0.529 0.656 0.649 D ong Ha
20 | A Bung 0.398 0.467 0.378 0.457 Khe Sanh
21 | Talong 0.652 0.759 0.613 0.754 Khe Sanh
22 | ADoi 0.668 0.790 0.512 0.704 Khe Sanh
23 | Linh Thveng 0.581 0.685 0.747 0.768 Trung binh
24 | Vinh Khé 0.612 0.635 0.761 0.751 D 6ng Ha
25 | Hailam 0.610 0.592 0.648 0.690 Trung binh

Trong 36 tram vrain kiém chung, c6 11 tram
quan tric khong c6 s6 liéu mua vé tinh (gia tri
trich xudt tai cac tram bang 0), do vay, két qua
hiéu chinh lugng mua tai 11 tram nay khong
thuc hién dugc. 25 Tram quan tric con lai dugc

hi€u chinh cho ting kich ban dé Iwra chon ra hé
sO tuong quan cao nhat.

Két qua hiéu chinh cho thdy phuong phép hiéu
chinh phéan vi khong phai lac nao ciing cho ra
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két qua tot. Tram Hudng Lap 1a mot dién hinh  quan tric.
khi khong ting hé sé twong quan sau hiéu chinh.
Bénh canh d6, cac tram con lai c6 thé cho ra két
qua t6t hon khi hiéu chinh voi tram Khe Sanh,

Dong Ha hoac gié tri binh quan cua ca 2 tram

Céc hinh v& duéi ddy trinh bay két qua hiéu
chinh véi mot s0 tram dién hinh trong khu vuc
nghién ctru:
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Tram Cam Chinh
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Hinh 5: Két qua hiéu chinh liong mura tai mét sé tram dién hinh

3.3. XAy dung ban d6 mwa gay sat 16 cho khu
vue 5 x4, huyén Huéng Hoa

C. Mua tich liy

Can ctr phuong 4n lya chon ¢ bang 2, toan bo
dir li¢u mua dugc khoi phuc lai phuc vu tinh
toan, phan tich trong nghién ctru sat 16 dat. Phan
bd lugng mua tich Ity lon nhét tai cdc tram
duoc thé hién nhu sau:

Di c6 mot s6 nghién ctru mong mudn chi ra mébi
tuong quan gitra thoi gian tich iy lugng mua
va su kién sat 16 dat, tuy nhién tng v6i mbi
lwong mua tich lily lai cho ra nhimng dic diém
vé sat 16 1a khac nhau [5]. Qua phan b luong
trong khu vyc nghién ctru mua cho thiy, lwong
mua tich lily 16n nhat tir ngay 12 dén ngay 21
tai cac tram c6 bién d0 dao dong it thay doi
chimg té cac dot mua tai khu vuc nay thuong
két thiic trong khoang 12 ngay. Trong nghién
clru nay, chiing t6i lya chon lugng mua tich Iy
12 ngay 1am co s& tinh toan nguy co sat 1¢ dat.
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Hinh 6: Phdn bo lwong muea tich iy tai
cdc tram giai doan 2000-2022
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d. Ban do mua gdy sat 16

Theo gia thiét ban ddu, mot tran mwa nao d6 voi
chu ky Idp lai 20 nam s€ dugc xac dinh la
nguyén nhan gay ra vu sat 16. Do vay, mot ban
d6 mura tich lily 12 ngay véi tan suat 5% s& dugc

xay dung.
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Hinh 7: Ban dé leong muea tich lity 12 ngdy
o tan suat P=5%
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Nghién ctru nay da st dung phuong phap hi¢u
chinh phén vi dé hiéu chinh luong mua vé tinh
(GSMaP) voi lugng mua quan tric nhdm tang
cuong do tin cay cho sb liéu mua vé tinh. Két
qua hi¢u chinh mua dugc str dung lam dau vao
cho mo hinh tinh toan nguy co sat 16 dat cho
khu vuc 5 xa thudc huyén Huong Hoa, tinh
Quang Tri.

Trong qué trinh tinh toan, do khong thé x4c dinh
duoc thoi diém xay ra sat 16 tai cac vi tri, nghién
clru nay da gia thiét mot trin mua nao d6 trong
20 nim di 1a nguyén nhén tryc tiép hodc gian
tiép gy ra hién tuong sat 16. Trén co s¢ do, két
qua khoi phuc lugng mua dugc tinh toan tan

TAI LIEU THAM KHAO
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suat l1ap lai cho tat ca cac tram va trich xuat dir
ligu tai gid tri o6 tan suat 5%.

Loi cam on: Bai bao nay 1a mot phan cia Dé
tai nghién cau: “Nghién cuu xdy dung cong cu
canh bdo nguy co sat lo ddt trén dién réng do
muea (Gp dung dé canh bdo sat 16 dat cho mét
$6 xd ¢ Quang Tri)” thudc Kénh Phong thi
nghiém trong diém Qudc gia vé Pong luc hoc
song bién 2022. Chiing toi xin chan thanh cam
on B Nong nghiép va Phat trién néng thon,
Vién Khoa hoc Thuy loi Viét Nam va Phong thi
nghiém trong dlem Quéc gia vé Pong luc hoc
song bién di cap kinh phi tai trg cho nghién ctru
nay.
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