<@ TAP CHi
@ J KHI TUQNG THUY VAN

Bai bao khoa hoc ]
Nghién ciru xay dung moi twong quan muc nwéc va luu lwgng
tai tram thuy van Ha Bang trong giai doan 2013-2020

Nguyén Vin Dao', L& Quang Hai', Nguyén Dinh Ky', Pham Hong Phong', Pao Vin
Pat!, Nguyén Vin Phung!, L& Quang Chién'*

I'Lién doan Khao sat Khi twong thuy van, Bo Tai nguyén va Mai truong;
daotvmt@gmail.com; lehaihieukttv@gmail.com; kykttvqg@gmail.com;
hongphongkttv@gmail.com; datldks@gmail.com; lqchien.hd@gmail.com.

* Tac gia lién hé: lehaihieukttv(@gmail.com; Tel.: +84-912279677

Ban Bién tp nhan bai: 12/11/2020; Ngay phan bién xong: 18/12/2020; Ngay dang bai:
25/03/2021

Tém tat: Trong bdi canh bién d6i khi hau, viéc nim bt duoc dién bién cta ché do thuy
van (luu luong, myc nudc) tir do dua ra bién phap phong, chdng 1, han va khai thac hop
ly 1a rat can thiét. Nghién ctru xay dung quan hé¢ myc nuéc, luu luong (H~Q) tai cac tram
thuy van cdp 3 (Ha Bang) trén song Ky Lo tinh Phu Yén, ndm trong khu vuc canh tac
néng nghiép, thuy san quan trong cua tinh va thuong xuyén chiu anh huong cua thién tai,
I lut nén rat can s6 liéu thuy vin dé phuc vu san xuat, phong chdng thién tai. Nghién ctiru
sir dung s6 liéu do khao sat luu luong tai tuyén tram tir 2013-2020, xay dung mbi twong
quan myc nudc va luu luong cia tram phuc vu cho muc dich tinh toan, quy hoach va
phong chdng thién tai ctia luu vyc. Nghién ctru st dung hai phuong phap thong ké va
phuong phéap phén tich, chuyén gia dé xay dung quan hé H~Q, danh gia tinh phu hop cua
cac quy dinh k§y thudt hién tai trong viéc ap dung thuc hién tai tuyén do, dé xuét quy dinh
k¥ thuat phu hop voi cac tuyen do khao sat thuy van. Két qua phan tich twong quan muc
nuéc, luu lugng ciia tram Ha Bang chi ra nhitng bat cap cla viée ap dung cac quy dinh ky
thuat hién hanh d6i voi cong tac do khao sat thuy van, tir do dé xuét quy dinh k¥ thuat dic
thi phil hop vdi cac tuyén do khao sat thily van.

Tir khoa: Khao sat thuy vin; Tuong quan; Muc nudc; Luu lugng nude; Ha Bang.

1. M& dau

Trong diéu kién bién ddi khi hau (BDKH) nhu nudc bién dang [1], x@m nhap mén, xoi
16 [2], ngép lut va bao de doa rat 16n t6i sy phat trién nong nghiép, doi song nguoi dan va
gdy ra nhiéu thiét hai toi kinh té xa hoi. Luu vuc séng Ky L6 nam trén dia ban huyén Dong
Xuan, Tuy An hang nim xay ra i Iyt gdy thiét hai vé ngudi va tai san trong luu vuc. Dé
phong, chéng giam nhe thiét hai do 10 lut, han han va anh huong cua cac cong trinh khai
thac, diéu tiét nude [3-7] gdy ra mot mang ludi khi twong da duoc thiét 1ap nham cung cip
thong tin cho cong tac du bao, canh bao nhim sém c6 phuong an phong, chéng va giam
nhe cac thiét hai. Bén canh viéc ddu tu xdy dung hé thong quan tric mot s6 nghién ctru veé
dur bao, dic diém khi twong thuy van, khi hau va ban dd ngap lut cta luu vue da duoc trién
khai [8—14] nham ting cuong cung cap thong tin cho cong tac phong, chdng thién tai, lii lut.
Dé khai thac hiéu qua két qua quan trac muc nudc cua tram thuy vin Ha Bang va két qua
khao sat luu luong nudc tai tuyen tram qua viéc xdy dung tuong quan myc nude va luu
lwong [15] dé cung cip sb liéu dau vao cho cong tac dy bao tir s6 liéu quan trac tai tram.
Pay la phuong phap don gian, hiéu qua va cho két qua truc quan, chinh xéac do sir dung s6
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liéu thyc do va dép ung dugc muc dich nghién ctru dit ra: kéo dai s6 liéu Iuu lugng tr $6
liéu quan trac myuc nudc thyc do tai tram Ha Bang va danh gia nhitng bat cap, dé xuat quy
dinh k¥ thuat cho cong tac do khao sat thuy van.

2. Phuwong phap nghién ctru

2.1. Gioi thiéu luu viec nghién ciru

Hé théng song Ky Lo 1a séng 16n thir 2 ¢ tinh Phi Yén c6 dién tich luu vuc 13 2.058
km?, chiéu dai song chinh 103 km, chiéu rong binh quén luu vuc 15,8 km, mat d séng sudi
0,14 km/km? (Hinh 1). Phan thuong luu cé tén 1a séng La Hiéng, bat ngudn tir ndii To Net
(1.030 m) & xa Dik Song huyén Krong Chro tinh Gia Lai, chay theo huéng Béc Tay Béc
vao dia phan tinh Pha Yén ¢ xd Pha M& huyén Pong Xuan rdi chuyén huéng Ty Béc—
boéng Nam qua thén Phu My, xd An Dan chia 1am hai nhanh (séng Cai va séng Nhan My),
nhanh séng Cai sau khi chay qua qudc 16 1A tiép tuc chia 1am hai nhanh (song Cai va song
Ha Yén), song Cai va song Nhan My d6 ra ctra Binh Ba, con song Ha Yén d6 ra dam O
Loan.

H¢ thong song Ky Lo 1a ngudn nude chi phdi moi hoat dong déan sinh kinh té ving cac
huyén Pdng Xuén, Tuy An. Quy luat hinh thanh va nhimng bién d6i vé ngudn nudc séng Ky
Lo chiu anh hudng ciia khi hau va nhitng ho chira, hé thong thuy loi dd duoc xay dung trén
lru vire. Ngudn nude luu vie song Ky Lo phan bd khong déu theo thoi gian, bdn thang
mua mua dong chay chiém 70-75% luong dong chay nim, tam thang mua can lugng nude
song giam thap, chi chiém 25-30%. Hang nam song thuong xuét hién 3—4 tran 1ii 16n. Luu
vue song Ky Lo ngin va co do déc 16n, thoi gian tap trung nude rat nhanh nén cac tran lu
16n gay ra nude chay xiét, 1am x6i 16 bd song va ngap lut nghiém trong, gay thiét hai lon vé
co sO vat chat pha hiy nha ctra, ruong dong, tac dong lau dai dén méi truong sinh thai, anh
huong truc tiép dén doi song xa hoi va phat trién kinh té cho cac xa ven séng huyén Dong
Xuan, huyén Tuy An.

Trén luu vuce song Ky Lo hién ¢6 01 tram thuy van duy nhét 13 tram thuy van Ha Béng
chi do dac yéu t6 muc nuéc, mua va khong do dac yéu td dong chay nén viéc ding sb liéu
vao phuc vu cho cong tac phat trién kinh té—xa hoi va dy bao thiy vin gap rat nhiéu kho
khan. Do vy, viéc nghién ctru xay dung tuong quan muc nudc va luu lugng tai tram thuy
van Ha Bang dua trén so liéu khao sat giai doan 2013 dén 2020 tir d6 khai thac, st dung
hiéu qua s6 liéu quan trac myc nude cua tram nham d4nh gia mtc d6 thay doéi cta nguon
nuéc va dé xudt cac giai phap st dung ngudn nudc hop 1y, quy hoach dan sinh kinh té,
giam thiéu tac hai do 1ii gy ra. Qua két qua xay dung twong quan xem xét tinh pht hop cua
cong tac khao sat khi ap dung cac quy dinh hién hanh, dé xuét kién nghi nhiing quy dinh k¥
thuat phu hgp cho cong tac khao sat.
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2.2. Phwong phap xdy dung dung quan hé luvu lwong va myc nuoc

Xay dyng twong quan gitta myc nudc va luu luong stir dung mot phuwong phap toan hoc
vao viéc phan tich thong ké nham biéu hién va nghién ciru mbi lién hé twrong quan giira cac
yeu tb nay.

Qua trinh phan tich trong quan gém céc cong viée cu thé sau:

— Phén tich dinh tinh v& ban chat cia mdi quan hé, dong thoi dung phuong phap phan
t6 hodc do thi dé xac dinh tinh chét va xu thé ciia mdi quan hé do.

— Biéu hién cu thé mdi lién hé twong quan bang phuong trinh hdi quy tuyén tinh hodc
phi tuyén tinh va tinh cac tham s ciia cac phuong trinh.

— Panh gia mac do chit ché ctia mdi lién hé twong quan bang cac hé sd twong quan
hoic ty s6 twong quan.

Viéc nghién ctru mbi lién hé twong quan giira cac chi tiéu bién dbi theo khong gian,
thuong nghién ctru 3 truong hop: Lién hé tuong quan tuyén tinh gitia hai chi tiu, lién hé
turong quan phi tuyén tinh gitta 2 chi tiéu va lién hé trong quan tuyén tinh giira nhiéu chi
tiéu.

2.2.1. Lién hé tuong quan tuyén tinh gitta 2 chi tiéu

a. Phuong trinh hoi quy tuyen tinh (duong thang)
Néu goi y va x 1a cac tri s6 thuc té cua chi tiéu két qua va chi tiéu nguyén nhan co thé
xay dung duoc phuong trinh hoi quy duong thang nhu sau:

y, =a+bx (1)
Trong d6 ¥, 14 tri s 1y thuyét (diéu chinh) ciia chi tiéu két qua; a va b 1a cac hé s6 cia
phuong trinh. )
b. H¢ s6 tuong quan tuyén tinh gitra hai chi tiéu (ky hiéu la r)
Cong thuc tinh h¢ s6 tuong quan theo cong thure 2:

r= xy—xy’ hoac r_bs"; (2)

Trong do: E—ny; = ;Y= Zy ;0 1 _X wy_y 2}; Zy
n n \} \

Heé sb twong quan lay gia trj trong khoang‘tu -1 den 1(-1 S r S 1). Khi r cang gan 0 th1
quan h¢ cang 16ng 1éo, nguoc lai khi r cang gan 1 hodc —1 thi quan hé cang chat ché (r > 0
cd quan hé thuan va r <0 cé quan h¢ nghich). Truong hop r = 0 thi gifra x va y khong co
quan h¢.

2.2.2. Lién hé twong quan phi tuyén tinh giita 2 chi tiéu

Phuong trinh hdi quy phi tuyén tinh thuong dugc sir dung:

a. Phuong trinh parabol bac 2

¥, =a+bx+cx’ 3)

Phuong trinh parabol bac 2 thuong duoc ap dung trong truong hop cac tri s6 cua chi
tiéu nguyén nhan tang I1én thi tri s6 cua chi tiéu keét qua tang (hoac giam), viéc tang (hodc
giam) dat dén tri sO cuc dai (hodc cuc ti€u) roi sau do lai giam (hoac tang).

b. Phuong trinh hybecbol

5, =a+s 4)
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Phuong trinh hybecbol dugc ap dung trong trudng hop cic tri sé cua chi tiéu nguyén
nhan tang 1€n thi tri s6 cua chi ti€éu két qua giam nhung mirc d¢ gidm nho dan va dén mot
£i61 han nao do (y, =a) thi hau nhu khong giam.

c. Phuong trinh ham s6 mii

y, =ab” (5)

Phuong trinh ham s6 mil duoc ap dung trong truong hop cing véi su ting 1én cua chi
tiéu nguyén nhén thi tri s§ cta cac chi tiéu két qua thay dbi theo cip sb nhén, nghia 13 c6
tdc do tang xap xi nhau. Bang phuong phap binh phuong nhé nhét ta xay dung duoc cac hé
phuong trinh chuén tic phil hop dé xac dinh cac hé sé ciia cac phwong trinh twong tng (3, 4
va 5).

2.2.3. Lién hé tuong quan tuyén tinh giita nhidu chi tiéu

a. Phuong trinh hoi quy tuyén tinh giita 3 chi tiéu
Néu goi y la chi tiéu két qua va xi, X2 1a cac chi tiéu nguyén nhén, ta co phuong trinh
hoi quy tuyén tinh giita 3 chi tiéu nhu sau:

Viixz =80 Ha;X; +a,X, (6)

Béng phuong phap binh phuong nho nhit, xdy dung dugc h¢ phuong trinh chuén tic
dé tinh cac tham s0 ao, a; va a; cua phuong trinh hdi quy 6.

b. Hé s twong quan

Dé danh gia trinh do chat ché moi lién hé twong quan tuyén tinh nhiéu chi tiéu, nguoi
ta thuong tinh toan hé sd twong quan: hé sb tuong quan boi va hé sd twong quan riéng. H¢
s6 tuong quan boi (Ky hiéu la R) dugc dung dé danh gia d6 chat ché giira chi tiéu két qua
v6i tat ca cac chi tiéu nguyén nhan duoc nghién ctru. Cong thire tinh 7 nhu sau:

2

2
R _ rYx1 + ryxz zryxl ryxz rx1xz
- 1—12 (7)
h rxlxz

Trong do

¥Xq
X1, y vOi X2 va X1 véi x2 va dugc tinh nhu cong thic 2.

H¢ s6 twong quan bdi nhan gia tri trong khoang [0;1], trc la 0 < R < 1. Nhu vay, R
cang gan 0 thi quan hé twong quan cang 1ong 1éo va R cang gan 1 thi quan hé cang chat ché.
Néu R =0 thi khong c6 quan hé twong quan va néu R = 1 thi quan hé twong quan trd thanh
quan h¢ ham so.

Dé xdy dung mbi quan h¢ luu lugng va myc nudc tai tram Ha Bang trén song Ky Lo
nhom tac gia di st dung s lidu do dac tai tram thuy vin Ha Bang. bay la cac tram c6 sd
liéu do myc nudc lién tuc trong 50 nam qua, cd dd tin cay cao va so liéu do khao sat luu
lwong cac thang mua i tir nam 2013 dén nim 2020. Str dung phuong phap thong ké, nhém
tac gia da xdy dung quan hé dién bién luu lwong va myuc nude theo thoi gian (Q~t) va (H~t)
theo cac thang mua 1l va quan hé myuc nudc—luu lugng 1 tai tram do.

, T, va 1, 1a cac hé s6 twong quan tuyen tinh gitra cac cap chi tiéu y voi

3. Két qua va thao ludn

3.1. Dién bien muc nuoc va luu lwong song Ky Lo mua li

Cac két qua phan tich chudi sb liéu muc nudc va luu luong trong thoi gian khao sat
mua lii cac nam 2013, 2015, 2018 va nim 2020 tai tuyén khao sat Ha Bang cho thdy dién
bién luu lwong va myc nude co xu hudng kha dong nhét (hinh 2 dén hinh 5). Dién bién luu
lwong va myc nude trong thoi gian mua lii ¢ nhitng dic diém:

— Thoi gian ddu mua 1 dong chay trong song it dao dong, tinh chat chuyén mua khong
thé hién r5. Dong chay trong séng dugc cung cap chii yéu nho dong chay ngam va mot



Tap chi Khi twong Thiy van 2021, 723, 38-46; doi:10.36335/VNJHM.2021(723).38-46 42

phan 1a lugng nude trit trong séng. Cac két qua phan tich cho thay luu luong va muyc nudc
thoi gian ndy tai tuyén tram do c¢6 xu huéng 6n dinh.

— Thoi gian giita mua 1 1a thoi ky luong nude trong song khong on dinh nhat, dong
chay song subi hoan toan nudi dudng bang nudc mit. Trong giai doan nay, luu luong tai
tram Ha Béng c6 xu hudng ting khd manh; myc nudce tai tram c6 xu hudng tang manh so
v6i thoi gian bit ddu mua 1.

— Thoi gian xay ra cac tran 1d twong d6i ngin, suon li 1én dbc ding, suon 1i xudng
thoai hon tuy nhién d6 dbc twong d6i 16n. Xu thé muc nudc va luu luong tai tuyén do kha
ddng nhit, c6 mirc d6 twong quan cao.
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Céac hinh 2 dén hinh 5 cho théy xu thé dién bién muc nude va luu lugng tai tuyén khao
sat Ha Bang twong ddng voi nhau trong thdi gian khao sat mua 1. Muc nude trong cac
thang mua 1 c6 bién d6 dao dong kha 16n tir 300 dén 1200 cm va bién dbi 1én xudng
nhanh. Luu luong nuée thoi gian mua 1 bién doi nhanh va dao dong tir 4 dén 5100 m3/s.

Dic tinh 1ii tai tuyén Ha Bang ¢ suon 1én va suon xudng dbc dung, thé hién Iii 1én va
xudng nhanh. Pinh i nhon thé hién li trong luu vuc khong bi anh hudng cia cong trinh
diéu tiét 1d trong luu vuc.

Hinh 6 cho thiy twong quan muc nuéc va luu luong trong mua li giai doan 2013 dén
2020 c6 tuong quan kha tot, hé sé twong quan téi 0,99. Bén canh d6 hinh 6 ciing cho thiy
quan h¢ gitra muc nudc va luu lugng nudc gitra cac dac trung dinh Ii, chan 1 va gia tri
trung binh c6 mirc d6 twong quan kha tot.

Qua sb liéu khao sat luu lwong nude cic nam va phan tich twong quan muc nuée, luu
lwong tai tuyén tram co thé thiy:

— V& lua chon vj tri tuyén do: Viéc lua chon vi tri quan trac luu luong nudc tai vi tri Ha
Biang duogc ap dung theo phan 16n noi dung quy dinh k¥ thuat cia Thong tu 26/2012/TT—
BTNMT ngay 28 thang 12 ndm 2012 vé€ luya chon tuyén do.

— Vé ché d¢ do: Tuyen do Ha Bang la tuyen do 1 vung song khong anh huong thuy
triéu v6i dic diém 1a tan suét va bién do 1d 1én rat nhanh, trong qua trinh do dac tai tuyén do
Ha Bang don vi gap kho khan trong viéc van dung, 4p dung cac ché @6 do duoc quy dinh
tai Thong tu 26/2012/TT-BTNMT.

— V& tinh toan chinh bién: Viéc tinh toan chinh 1y, chinh bién tai li¢u do voi myén do
khao sat Ha Bang gip nhiéu kho khin do trong viéc tuan thu theo ding cac quy dinh cua
khi 4p dung céc tiéu chudn nganh trong viéc chinh bién tai liéu.

4. Két luan

Dién bién luu lwong va myc nudc trong mua Ii c¢6 sy khac nhau giita cac thang trong
mua 1i. Céc tran 1ii xay ra trong luu vuc c¢6 thoi gian twong dbi ngan, 1ii 1én nhanh, xudng
nhanh. Céc con lii trong luu vuc khong bi anh huong diéu tiét ciia cac cong trinh hd chira
trong luu vuec.

Trong thoi doan khao sat c6 nam xuat hién 1 16m va 1 nhé khac nhau, 1 nam 2016,
2017 13 nam xuét hién 1 16n, luu lugng qua mat cit tram Ha Béng tr 4500 dén trén 5000
m3/s. Lii cdc ndm xuét hién 16n nho khac nhau tai Ha Bang, tuy vy vé dién bién myc nudc,
lru lwong nudc 1i tai day kha dong dang (quan hé Q~t, H~t).

Quan h¢ gitta myc nudc va luu lugng tai tuyén do Ha Bang co6 méi tuong quan kha
chit ché ca vé cac tri sd dic trung va cac tri s6 theo thir ty thoi gian.

Can xay dung quy dinh k¥ thuat d6i v6i cong tac do khao sat thay vin ddi véi cac tram
do khao sat dé tuan thi cac quy dinh cua Luat Khi twong thuy van.

bong gop cua tac gia: Xay dung y tuong nghién ciru: NVD, LQH, NDK, PHP; Lya chon
ph1,r0'ng phap nghién cuu: NVD, LQH, DVD, PHP, DVD; Xt 1y s0 li¢u: NVP, LQC, DVD;
Viét ban thao bai bao: NVD, LQH, PHP, DVD; Chinh stra bai bao: NVD, PHP, DVD.

Loi cam on: Nhom nghién ctru xin chan thanh cam on sy hd tro cia dé tai khoa hoc
“Nghién ciru co s¢ khoa hoc phuc vu xay dung quy dinh ky thuat khao sat thuy van va
bdo”, ma sd: CS.2020.05.02 trong viéc thuc hién va cong bd nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bdo niy 1a cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
Tai liéu tham khao
1. B0 Tai nguyén va méi truong. Toém tit kich ban Bién doi khi hau va nudc bién
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Study on building correlation of water level and discharge at Ha
Bang hydrological station in the period 2013-2020
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Abstract: In the condition of climate change, it is essential to understand the changes of the
hydrological regime (flow, water level), and then take measures to prevent and combat
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floods, droughts and rational exploitation. . Research on building the relationship of water
level and discharge (H~Q) at level 3 hydrological stations (Ha Bang) on Ky Lo river, Phu
Yen province, located in important agricultural and aquatic farming areas of the province.
and often affected by natural disasters and floods, so it is very necessary to have
hydrological data to serve production and disaster prevention. The study uses the flow
survey measurement data at the station line from 2013-2020, building a correlation
between the water level and the discharge of the station for the purpose of calculating,
planning and preventing natural disasters in the basin. The study uses two statistical
methods and analytical methods, experts to build H~Q relations, to evaluate the suitability
of current technical regulations in the implementation of the measuring line, to publish
technical regulations suitable for hydrographic survey measurement routes. The results of
correlation analysis of water level and discharge of Ha Bang station indicate shortcomings
of the application of current technical regulations to hydrological survey measurement.
From there, proposing specific technical regulations suitable for the metrological routes of
hydrological survey.

Keywords: Hydrological survey; Correlate; Water level, Water flow; Ha Bang.



