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NGHIEN CUU THIET LAP MANG LUOI TRAM PO MUA
TREN LUU VUC SONG BA BANG PHUONG PHAP
KRIGING

Nguyén Vin Hiéu'

Tém tit: Dya trén co so ciia nhitng sé liéu quan trac miea ¢6 san trong leu viee, nghién civu tién
hanh tinh todn d@é danh gia mire ¢ twong quan gitka cdc tram mua trén heu viee. Nghién ciru dp
dung phwong phdp Kringing dé tinh todn thiét ké mang ludi tram do mua tiéu chudn cho huu viee
séng Ba. Phuong phdp Krigingddanh gid mirc d twong quan cia sé liéu mira giita cdc vi tri trong
viing nghién ciru théng qua mét dai heong todn hoc dirge goi la hé sé tiwong quan. S6 liéu mua ngay
thu thdp dwoc cua 15 tram do muwa dang hoat dong trén luu vuc dwoc su dung dé tinh toan hé so6
twong quan giita t6 hop hai tram bat ky nham danh gia mike do twong quan cia soé liéu. Két qua
nghién cutu cho thcfy $6 tram can thém trén leu viec song Ba la 12 - 15 voi 22 tram hién dang hogt
déng do mua, trong dé cé 7 tram khi twong, 5 tram thuy van va 10 diém do mwa nhdn dan ndng tong
$6 tram can ¢6 1a 34 - 37 tram trén toan luu vuc.

Tiwr khéa: Mang tram, tram quan tric miea, phwong phdp Kringing.

Ban Bién tap nhan bai: 08/01/2018 Ngay phéan bién xong: 12/02/2018

1. Pit vin dé

Hién tai tram quan tric mua nude ta con thiéu
vé sb luong va phan bd chua déu theo lanh tho,
theo cac ving khi hau va cac vung sinh thai, dan
dén viéc theo ddi sy bién doi khi hau, nhit 1a
nhing bién d6i di thudong cta tu nhién con nhidu
han ché. Nguyén nhén cia tinh trang nay 1a s6
luong tram chua du, phan bd khong déu, thiét bi
va cong ngh¢ hién dai con it, chua df)ng bo.
Mang luéi tram quan tric khi twong thuy vin
hién nay chii yéu 14 cac tram c6 quan tric vién,
thuc hién viéc quan trac mua theo cong nghé
quan tric thu cong truyén théng. Cong nghé ty
dong do va truyén sb liéu thoi gian thyuc vé cac
trung tam luu trlr, xr ly $6 liéu con han ché.

Mua 12 yéu t6 khi tuong thay d6i rit manh
theo khong gian nén mat do diém do mua hién
tai 1a qua thua so vdi yéu cAu. Mit khac, ¢ su
khac biét kha 16n vé& mat do phan b cac diém do
mua gilra cac vung trong ca nuodc, kha day &
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ddng bang ven bién, kha thua ¢ ving ndi cao va
Tay Nguyén. Ddi véi ving nii cao, noi co dia
hinh bién d6i manh mé&, noi dau ngudn cac hé
théng song sudi, mang ludi diém do mua chua
du day dé dap tmg nhu cau phuc vu cong tac du
bao, nhét 1a cho cong tac canh bao Il quét, sat 1o
dat cho tmg dung cac mo hinh tinh toan thuy vin,
g phé véi bién doi khi hau ciing nhu cho cong
tac quy hoach phat trién cia cac dia phuong
trong khu vuc [1, 2].

2. Mo ta tap so lidu va phwong phap xay
dung mang ludi tram do mua

2.1. Tap sé liéu siv dung

Co so dé xac dinh sb tram quan tric va xdy
dung mang ludi tram do mua duoc ap dung trén
15 tram do mua dang hoat dong trén luu vuc,
trong do co s6 liéu ctia 02 tram luu vuc lan cén
la Dak so mei va Ninh Hoa trén toan luu vuc
song Ba (Hinh 1). Cac tram duoc thanh 1ap phan
16n tir thap nién 1910 va bét dau quan tric tir khi
thanh 1ap, nhung do nhiéu yéu t6 khach quan va
chu quan, nén sb liéu cua cac tram cd déy du tur
nim 1977 cho dén nay.
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Hinh 1. Phdn bé mang luéi tram quan trdc khi
twong, thuy van trén luu viec song Ba

2.2. Phuwong phap xdy dung xdy dung mang
lwoi tram do muwa

2.2.1. Banh gia mirc do twong quan giita cdc
tram muea trén luwu vuc

Duya trén co s¢ cia nhirng sb liéu quan tric
mua co san trong luu vire nghién ctru ta tién hanh
tinh toan dé danh gia mirc do twong quan gitra
cac tram mua trén luu vuc. Néu cac tram mua
trén luu vue ndy c6 mdi twong quan chit ché véi
nhau ¢ muc chép nhan duoc thi ta sé tiép tuc tinh
toan hi¢p phuong sai gitra cac cdp tram mua, tinh
toan do léch quan phuong 16n nhit udc luong.
Tu két qua tinh toan do, trén co so cla viéc xem
xét moi lién hé véi tidu chuan ctia mang ludi tdi
wu trén 1y thuyét, xét t6i hidu qua kinh té coa ludi
tram... ta sé quyét dinh duoc gia tri 46 1éch quan
phuong uéc lugng 16n nhét thiét ké Max (o)) *
tai mot tram do xac dinh. Gia tri 1on nhat nay,
dya trén co s& cac mdi quan hé da xét & trén, sé&
cho ta mot gia tri mat do ludi tram D* tuong
g, ma voi gia tri d6 dam bao tai moi diém trén
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luu vuc s& ton tai mot mat do ludi tram D>D*
sao cho nhitng sai s6 wdc luong tai bat ky diém
nao déu nho hon gia tri 16n nhét MaX(Gi) *,
Ngoai ra, d6i véi ving nghién ctru, nén c6 mot
ban dd biéu didn mat do ludi tram so bod theo
tung diém cuc bo.

Déi voi mdi luu vue ma c6 mat do ludi tram
16n hon gia tri D*

Nhitng ving nay dugc xac dinh bang mot
nhom céc 6 ludi lién ké c6 mat do ludi tram thuc
té 16n hon D*

C6 thé xac dinh duoc sb tram ti wu can thiét
cho khu vuc d6 bé“mg cach nhan mat @6 D* voi
dién tich cua khu vuc do. Su khac nhau gitra sb
tram thuc té dang hoat dong véi sb cac tram tinh
toan dugc chinh 1a sb tram khong can thiét va
nén loai bo ra khdi mang ludi dé dat duoc loi ich
vé kinh té ma van dam bao duge tinh chinh xac
cua sb liéu. Su loai bo cac tram khong can thiét
nay phdi dugc thuc hién sao cho nhiing tram
duoc giir lai phai phan bd mét cach déng déu
trong khong gian, loai trr nhitng tram c6 thoi
doan quan tric ngén hodc sd lidu thu duoc tur
nhirng tram do 1a it tin cay.

i véi nhitng khu vuc c6 mat do ludi tram
quan trac thuc té D<D* thi viéc xac dinh vi tri
dé dat nhirng tram méi bang cach dit chong 1én
khu vye nghién ctru mot ludi hinh vudng c6 kich
thudc 6, luéi L= Jo* - Khi ¢ phia bén trong cua
mot mat ludi nao d6 khong c6 mdt tram nao
dang hoat dong thi khi éy ta nén dat mot tram
mai bén trong 6 ludi do. Thao tac nay phai dugc
thuc hién nhiéu 1an sao cho mang ludi tram méi
thu dugc sau khi dat thém tram phai déng bo
nhét co thé; tot nhét 1a nén dat tram vao trung
tam cua 6 luoi.

Pac biét trong khu vuc giao nhau gitra cac
vung c6 mat do ludi tram lon (D>D*) va céac
vung c6 mat d6 ludi tram nho (D< D*), c¢6 thé
ton tai nhitng ving dién tich nho c6 mat do lugi
tram thua hon so v&i mat dd tiéu chuan D* gay
ra do viéc loai bé cac tram & budc lam trude. Do
vay ma can thiét phai thuc hién viéc tai hi¢u
chinh mang ludi bang cach chén lai nhiing tram
da xo4 hoac dat thém mot tram moi.

TAP CHI KHi TUQONG THUY VAN
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Khi cac vi tri dat tram da dugc dinh 9, ta phai
tién hanh lan cudi viéc kiém dinh lai mang lu6i
tram m&i bang cach xdy dung mot ban do biéu
dién su phan bé trong khong gian cua cac gia tri
phuong sai udc lugng © i tinh duoc bang cach
ung dung cong ngh¢ Kriging nhu da néu ¢ trén.
Bit ky mot vi tri nao c6 gia tri phuong sai wéc
luong O, 16n hon Max (Gi )* thiét ké, thi tai ving
do6 can thict phai xay dung thém mot tram.

2.2.2. Bdnh gid mitc dg twong quan ciia s6
lieu

Ap dung phuong phap Kringing dé tinh todn
thiét ké mang ludi tram do mua ti€u chuén cho
luu vuc song Ba. Bé 4p dung phuwong phap Krig-
ing, trudc hét ta phai danh gia muc d6 twong
quan ctia s6 liéu mua gitra cc vi tri trong ving
nghién ctru thong qua mdt dai lugng toan hoc
duogc goi 1a hé sb twong quan [3].

Ttr s6 liéu mua ngay thu thap duoc cua 15
tram do mua dang hoat dong trén luu vuc (trong
d6 c6 s6 liéu cia 02 tram luu vuc 1an can la
baksomei va Ninh Hoa), tinh toan hé¢ $6 tuong
quan gitra to hop hai tram bat ky nhdm danh gia
mirc d6 tuong quan cua so liéu.

H¢ sb twong quan px,v giita hai bién ngiu

nhién X va Y voi ky vong tuong ung la px, py
va d6 1éch chuan ox, oy duge dinh nghia:
_ cov(X,Y) E((X—pye)(Y-ny))

Px.y = (1)
PxPy PxPy

Trong do pux = E(X), ox*> = E[(X - E(X))*] =
E(X?) — EX(X) va tuong tu dbi voi Y, va E[(X —
EX))(Y — E(Y))] = E(XY) — E(X)E(Y), nén ta
c6 thé viét lai:

E(XY)-E(X)E(Y)
XY - 2 2 2 2 2
\/E(X )-E (X).\/E(Y )-E*(Y) 2)

p

Pé danh gia mirc d6 twong quan giita cac cip
tram mua, ta tién hanh xay dung cac biéu do
tuong quan theo khoang cach giita cac tram
trong ung d6 dya trén co s sb lidu thu thap
duoc nhu da noi trén.

Khoang cach giira 2 tram bat ky dwgc tinh
toan dua vao toa do cac tram va cho két qua nhu
trong ma tran dudi day:

Heé s tuong quan (correlation index) gitta cac
cap tram mua ng voi s6 liéu mua cac thdi doan
khac nhau duogc tinh toan nhu trong bang ma tran
dudi day (Bang 1).

Bang 1. H¢ 50 twong quan gitta cac cap tram mua trén luu viee

Tram Tuy | Son |Ciing Phu | Hoa | Phu ,ﬁ‘:: nAyun An |MDR Po mo Kron| Ninh |[Pak So KBan
: Hoa | Hoa | Son | Lam|Pong| Lac h | P2 Khé| ac ré |gPa| Hoa | Mei g
Tuy Hoa| 1.00 | 0.71|0.74| 0.96| 0.83| 0.70| 0.69| 0.45| 0.48| 0.52 | 0.21 | 0.34| 0.52 | 0.10 | 0.26
Son Hoa 1.00|0.97]0.7210.77]0.58(0.79]0.520.50| 0.58 | 0.24 | 0.35| 0.60 | 0.13 | 0.30
Clng
Son 1.00]0.74]0.79]0.60 | 0.81]0.53]0.52| 0.58 | 0.25 | 0.36| 0.60 | 0.14 | 0.31
Phu Lam| 1.00(0.84|0.72/10.70| 0.45|0.48| 0.52 | 0.21 [ 0.34| 0.53 | 0.11 | 0.26
ona 1.00|0.69|0.78|0.42|0.47| 0.57 | 0.18 | 0.32| 0.62 | 0.08 | 0.27
Dong
Phu Lac 1.00{0.57]10.35{0.38| 047 | 0.17 | 0.33| 048 | 0.07 | 0.25
Sqn 1.00|0.43|0.47| 0.56 | 0.19 | 0.31| 0.62 | 0.09 | 0.30
Thanh
Ayunpa 1.0010.52| 042 | 0.41 | 0.32| 0.36 | 0.37 | 0.39
An Khé 1.00| 0.45| 037 | 0.31] 043 | 0.33 | 0.56
MBRic 1.00 | 0.18 | 0.31] 0.59 | 0.14 | 0.30
Po mo ré 1.00 | 0.21] 0.16 | 0.32 | 0.24
Krong 1.00 | 0.28 | 0.11 | 0.19
Pa
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Nll’l‘h 1.00 | 0.12 | 0.28
Hoa
Pak So
o 1.00 | 0.27
KBang 1.00

Xay dung biéu d6 biéu dién moi tuong quan
gitra khoang cach va h¢ s6 tuong quan cua so

lidu giira hai tram bat ky (Hinh 2).

Biéu d6 hé s6 twong quan gitra cic cap tram mura

1.00 A N
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Hinh 2. Biéu do hé so twong quan véi khodng cdch giita cdc cdp tram mia tirong iing

Hinh 2 chi ra rang theo xu thé chung khi
khoang cach cang 16n thi mirc d6 twong quan vé
s6 lieu mua cang giam. Tuy nhién, c¢6 nhiéu
truong hop & cung mot muc do khoang cach
nhung hé sé twong quan lai khac nhau, diéu nay
la do sy tdc dong cua cac diéu kién tu nhién dén
su phan b lugng mua theo khong gian. Mic du
vdy, tuong quan giita hé sb tuong quan cac cip
tram voi khoang cach cia cac tram d6 kha tot
(R>=0,72) nén c6 thé s dung dé xay dung
phuong trinh twong quan giita hai bién.

Trong 1y thuyét xac sudt va thong ké, hiép
phuong sai 1a thude do muce do bién thién cing
nhau cia hai bién ngau nhién. Néu 2 bién c6 xu
hudng thay d6i cing nhau (nghia 13, khi mot bién
c6 gia tri cao hon gia tri ky vong thi bién kia co
xu hudng ciling cao hon gia tri ky vong), thi hi¢p
phuong sai giita hai bién nay c6 gia tri duong.
Mit khac, néu mot bién nam trén gia tri ki vong
con bién kia c6 xu huéng nam dudi gia tri ki

vong, thi hiép phuong sai ciia hai bién nay c6 gia
tri am.

Hiép phuong sai giira hai bién ngau nhién gia
tri thuc X va 'y, voi cac gia tri ki vong E(X) = pn
va E(Y) = v dugc dinh nghia nhu sau:Cov(X,Y)
= E((X-p)(Y-v); Cov(X,Y) = E(X.Y)-pv.

Néu X va Y doc lap, thi hiép phuong sai ctia
chung bang 0. D6 1a do khi c6 su doc lap théng
ke, E(X.Y) = E(X).E(Y) = pv; Cov(X,Y) = pv -
puv = 0.

Tuy nhién, diéu nguoc lai khong ding: néu X
va Y ¢6 hiép phuong sai bang 0, hai bién nay
khong nhat thiét phai doc lap, cac bién ngau
nhién c6 hiép phuong sai bang khong duoc goi
la khong tuong quan.

Str dung s6 liéu mua ngay thu thap duoc cua
cac tram trén luu vuc, tinh toan dugc mdt ma
tran hiép phuong sai giita hai tram bt ky dua
vao s6 liéu thue do nhu bang 2.

TAP CHI KHi TUQONG THUY VAN
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Bang 2. Hiép phwong sai giita cdac cap tram mua trén luu viee

Tram |Tuy| Son|Ciing Phii | Hoa | Phi Tsli’:n Ayun An [MBRE| Po |Kron| Ninh f;‘rk KBang
: Hoa| Hoa | Son |Lam Pong| Lac h pa | Khé ¢ |morél gPa| Hoa Mei
Tuy Hoa 524' 302.6{317.5|455.7|447.7|326.4| 347.8|112.0{155.2| 210.8 | 61.7 |105.0| 195.8| 26.1 | 79.0
Son Hoa 360.5350.9|286.8|349.0|227.6| 334.4|108.2(138.8| 198.9 | 60.8 | 90.9 | 188.2| 32.6 | 81.9
Cling Son 365.6/300.3|1362.8|238.3| 345.0|112.9|143.3| 199.6 | 62.9 | 94.0 | 190.2| 34.0 | 83.6
Phu Lam 445.5|424.5315.9/331.5(105.0{145.4) 198.6 | 58.4 | 97.7 | 187.5| 27.2 | 743
Hoa Pong 574.4/344.7/417.1{110.7|163.3| 246.9 | 57.3 |106.3|248.4| 24.0 | 88.0
Phu Lac 433.9/264.7| 81.8|114.1| 178.0 | 46.5 | 93.2|165.5| 17.8 | 68.6
Son Thanh 497.21107.0[152.5| 228.1 | 56.4 | 95.6 |230.2| 26.6 | 93.3
Ayunpa 121.7)86.6| 87.2 | 58.2 | 48.7| 63.3 | 49.9 | 60.4
An Khé 227.8| 130.6 | 68.4 | 68.7| 99.9 | 66.0 | 137.5
MDRic 342.0| 439 (79.2|171.4| 349 | 874
Po mo ré 171.1 37.4| 343 | 549 | 47.0
Krong Pa 194.9| 60.3 | 18.6 | 39.7
Ninh Hoa 267.2| 263 | 65.5
bak So
Moei 186.2| 56.6
KBang 237.9

Tu ma trdn khoang cach va ma tran hiép
phuong sai gira cac tram c6 so li¢u, ta xay dung

mot biéu dd quan hé giira hiép phuong sai véi
khoang cach nhu hinh 3.

Biéu db hiép phwong sai giira cac cap tram muwa

700

600

Hiép phuong sai

y =289.054¢0011x
R?=0.603

100

150 200 250
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Hinh 3. Biéu do hiép phuong sai gitta cac cap tram mua voi khoang cach giita cac tram

Hinh 3 chi ra réng gia tri hi€p phuong sai
danh gia muc do bién thién cua hai tram phu
thudc rat nhiéu vao khoang cach. Khi khoang
cach giita 2 tram cang xa thi mirc do cung bién
thién cta lvong mua gifra hai tram do cang giam.
Diéu nay hoan toan pht hop véi thuc té va phan
anh dugc muc do twong quan cua s6 liéu mua
gitra cac tram trén luu vyc. Khi khoang cach
gifta hai tram bang 0, nghia 1a cing mot tram thi

TAP CHi KHi TUQNG THUY VAN

hi€p phuong sai chinh 1a gié tri cia phuong sai
(muc do bién thién cua lwong mua tai tram do).

Do luu vuc song Ba c6 dia hinh phtrc tap va
c6 su chia cét 1én nén sb liéu mua bi anh hudng
nhiéu béi dia hinh, ché'ing han hai tram c6 khoang
cach nho nhung thudc céc tiéu vung dia 1y khac
nhau thi mirc d bién thién cung nhau cua s liéu
mua s& nho hon so voi cac tram ndm trong cing
mot tiéu viing dia ly. Diéu nay giai thich cho cac
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diém co6 khoang cach nho va hiép phuong sai
cling nho, din dén su phan tan trong biéu do
twong quan.

3. Két qua nghién ciru

3.1. Xdy dung biéu do thiét ké mat @ lwdi
tram

Ttr biéu d6 hiép phuong sai giita hai tram
theo khodng cach tuong ung gitra hai tram do
(hinh 2), ta ¢c6 dugc phuong trinh twong quan y
= 289.054¢-0.011x (3), trong do6 bién y 1a hiép
phuong sai giita 2 tram bat ky va bién x la
khoang céach L tuong ung gitra hai tram do. Ta
c6 thé viét lai phuong trinh 3 nhu sau:

Cov(L) =289.054e-0.011L 4)

Phuong trinh 4chi ra rangkhi khoang cach
gitra hai tram béng 0 (L - 0) thi hi¢p phuong sai
gitra hai tram luc d6 chinh la phuong sai va
Cov(0)= o*> = 289.054. Ta goi gia tri nay la
phuong sai 1y thuyét.

Nhung trén thuc té, dua vao mau sd liéu tinh
toan thi phuong sai trung binh clia mau 1a ¢? =
328.67. Nhu vy giita Iy thuyét va thuc nghiém
c6 mot do 1éch phuong sai bang n? = 328.67-
289.054 = 37.45. Trong todn hoc nguoi ta goi do
1éch nay (n?) 1a nugget effect, ma khi xay dung
biéu dd thiét ké, gia tri n chinh 1a gia tri gi¢i han

Ug,max =0’ - 2COV(\/L§j + i[

1 lim cov(d)-+ 200{\%] + cov[ \/EH

O'g,max = 02 - 2COV[\/217DJ + 4|:

Tir phuong trinh 5, ing v6i cac cap mat do
thiét ké khac nhau, twong Gng véi hai trudng
hop phuong sai thuc nghiém o= 328.67 va

a}i_r)no cov(d)+2cov(L)+ cov(L\/E )}
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dudi cta do 1éch chuén cua sb lidu noi suy; nghia
1a du ludi tram c6 day dén dau thi sé liéu mua
van c6 mot sai s6 nho nhit bangn =+n*> =6.12
mm/ngay.

Sau déy ta s& xdy dung biéu do thiét ké cho
hai truong hop ting voi phuong sai thuc nghiém
c6 tinh dén nugget effect va trudng hop phuong
sai Iy thuyét - khong tinh dén nugget effect.

Biéu db thiét ké 1a biéu d6 biéu dién tuong
quan gitra do 1&ch chuén cua sb liéu noi suy so
véi gia tri thue, voi khoang cach gitra cac tram
trén luu vuc. Néu khoang cach giira cac tram
cang nho thi sé liéu ndi suy cang chinh xac,
nghia 1a d6 léch chuan cang nho.

Dé tinh toan d6 1éch chuén, ta xem xét mang
ludi tram do mua nhu maét ludi khong gian hinh
vudng chuén, khi 6 phuong sai uéc luong 16n
nhét Samn? s& duge tim théy tai tim cua moi 0
vuong va dugc xac dinh trén co sé cua chi bdn
tram do mua gﬁn nhét, do vay ma n6 chi nam
trong giéi han cua 4 goc vudng. PO 1éch chuin
ctia s6 liéu noi suy chinh 13 Samax.

Goi L 1a khoang cach gitra cac dinh lién ké
ctia 6 vudng, d 1a bién khoang cach, va D=1/L>
1a mat d6 ciia 6 ludi, thi dama’co thé dugce xédc
dinh bang mot trong cac phuong trinh sau:

)

phuong sai 1y thuyét Cov(0)= orr>= 289.054 ta
xay dung duoc biéu d6 thiét ké nhu trong bang
3 va hinh 4.

Bieu do thiet ke tinh voi so liu mura ngay trong muia mua

18 , : .
16 === Sai s0 quan trac tinh theo soli¢u thirc nghiém
14 Sai s6 quan tric tinh theo Iy thuyét

= = Tiém cén

— — = Sotram thuce té

Do léch chuan thiét ké

5 5 6 6 7 7 8 8

9 9 10 10
Mit d6 (tram/1000km2)

Hinh 4. Biéu do thiet ké wng voi mwa ngay trong ca mua mua
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Trong biéu dd hinh 4 dudng cong nét ddm
phia trén va duong cong nét manh phia duéi biéu
dién su giam do léch chuan cua s6 liéu noi suy
theo mat do ludi tram. Pudong nét manh tng véi
truong hop phuong sai 1y thuyét, khong tinh dén
d6 léch phuong sai (nugget effect), néu theo
truong hop nay thi khi ting mat d6 ludi tram dén
mot mirc ndo do thi sai s6 cta sb lidu nodi suy c6
thé bang 0. Nhung trén thyc té c6 rat nhidu yéu

td tw nhién hay nhan tao tac dong nhu dia hinh,
diéu kién ty nhién, thiét bj quan tric, ngudi quan
tric... gdy ra sai sO trong qua trinh quan tric
cling nhu trong tinh toan noi suy gia tri mua, do
vy ma s liéu tinh toan khong bao gio chinh xéac
tuyét dbi. Trudng hop tinh toan voi phuong sai
thue nghiém cho ta thiy rd diéu dé, du co ting
mat dg ludi tram 1én bao nhiéu chang nira thi van
mic phai sai s6 tdi thiéu 13 6.1 mm/ngay.

Bdng 3. Két qua tinh todn xdy dwng biéu do thiét ké

o Dién Phwong sai thue nghiém Phuong sai Iy thuyét
Mat do - R 2 R Z
STT | (. m/1000km> tich/1 Sai s6 quan | P§ léch chuan | Saisd quan | Do léch chuan

. 2 oA A oA A

tram(km®) | phwong thiét ké phuong thiét ké
1 1 1000 92.96 9.64 55.52 7.45
2 1.2 833 88.25 9.39 50.80 7.13
3 1.4 714 84.56 9.20 47.11 6.86
4 1.6 625 81.58 9.03 44.13 6.64
5 1.8 556 79.09 8.89 41.65 6.45
6 2 500 76.99 8.77 39.54 6.29
7 2.2 455 75.18 8.67 37.73 6.14
8 2.4 417 73.59 8.58 36.14 6.01
9 2.6 385 72.19 8.50 34.74 5.89
10 2.8 357 70.94 8.42 33.49 5.79
11 3 333 69.82 8.36 32.37 5.69
12 3.2 313 68.80 8.29 31.35 5.60
13 3.4 294 67.87 8.24 30.43 5.52
14 3.6 278 67.02 8.19 29.58 5.44
15 3.8 263 66.24 8.14 28.79 5.37
16 4 250 65.52 8.09 28.07 5.30
17 4.2 238 64.84 8.05 27.40 5.23
18 4.4 227 64.22 8.01 26.77 5.17
19 4.6 217 63.64 7.98 26.19 5.12
20 4.8 208 63.09 7.94 25.64 5.06
21 5 200 62.57 7.91 25.13 5.01
22 5.2 192 62.09 7.88 24.64 4.96
23 54 185 61.63 7.85 24.18 4.92
24 5.6 179 61.20 7.82 23.75 4.87
25 5.8 172 60.79 7.80 23.34 4.83
26 6 167 60.40 7.77 22.95 4.79
27 6.2 161 60.02 7.75 22.58 4.75
28 6.4 156 59.67 7.72 22.22 4.71
29 6.6 152 59.33 7.70 21.89 4.68
30 6.8 147 59.01 7.68 21.56 4.64
31 7 143 58.70 7.66 21.26 4.61
32 7.2 139 58.41 7.64 20.96 4.58
33 7.4 135 58.12 7.62 20.68 4.55
34 7.6 132 57.85 7.61 20.40 4.52
35 7.8 128 57.59 7.59 20.14 4.49
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36 8 125 57.33 7.57 19.89 4.46

37 8.2 122 57.09 7.56 19.65 4.43

38 8.4 119 56.86 7.54 19.41 4.41

39 8.6 116 56.63 7.53 19.19 438

40 8.8 114 56.41 7.51 18.97 4.36

41 9 111 56.20 7.50 18.76 4.33

42 9.2 109 56.00 7.48 18.55 431

43 9.4 106 55.80 7.47 18.35 4.28

44 9.6 104 55.61 7.46 18.16 4.26

45 9.8 102 55.42 7.44 17.98 4.24

46 10 100 55.24 7.43 17.80 4.22

3.2. Xdc dinh mgt @é lwéi tram thiét ké hoat dong do mua, trong d6 c6 7 tram thi twong,
3.2.1 Xac dinh mdt dé tram thiét ké 5 tram thuy van va 10 diém do mua nhan dan.

Trén luu vuc song Ba hién ¢6 22 tram dang co
Bang 3. Danh sdach cac tram khi twong, thuy van, diém do mura trén luu vurc song Ba

STT| Tén Tram Vi tri tram Loai tram TeadoX | Toadoy Nim €0 50
§ i i o (m) (m) liéu mua
X \ \ A , 1957-1974,
1 Tuy Hoa Phuong 11, TX Tuy Hoa, Phut Yén | Khi tugng | 313876 | 1446982 1976-nay
2 Son Hoa Son Binh, Tay Son, Phu Yén Khi twgng | 281313 | 1443534 | 1978-nay
1942, 1964-
3 Ayunpa Ayunpa, Ayunpa, Gia Lai Khi tugng | 223823 | 1480951 | 1974, 77-
nay
4 An Khé An Khé, An Khé, Gia Lai Khi tugng | 246104 | 1543452 | 1977- nay
5 MPRic C M’ Ta, M’ Prik, Daklak Khi tuong | 257503 | 1408688 1977-1982
1993-nay
6 Krong Pa Phua Tuc, Krong Pa, Gia Lai Khi twong | 252550 | 1462224
1942, 1964-
7 Ayunpa Ayunpa, Ayunpa, Gia Lai Thuy van | 223823 | 1480951 [1974, 1977-
nay
8 An Khé An Khé, An Khé, Gia Lai Thuy van | 246104 | 1543452 | 1977- nay
9 Cung Son Son Binh, Son Hoa, Pht Yén Thuy van | 281298 | 1441690
10 Pha Lam | Thi xd Tuy Hoa, Tuy Hoa, Phtt Yén | Thuy van | 315675 | 1445127
11 Po omd H'va - Mang Yang, Gia Lai Thuy van | 213775 | 1553019
12 | Hoa Pong Hoa Pdng, Tuy Hoa, Phu Yén Pomua | 308367 | 1434113
13 Phu Lac Hoa. H. Nam, Tuy Hoa, Phi Yén Do mua 326439 | 1432150
14 | Son Thanh Son Thanh, Tuy Hoa, Phu Yén Po mua 284828 | 1430597 119 97972225’
15 KBang KaNat, KBang, Gia Lai Po mua 242743 | 1567469
16 | KonDong |TT.Mang Yang, Mang Yang, Gia Lai| Do mua 14°03' 108°17'
17 bakDoa bak Doa, Mang Yang, Gia Lai Do mua 14°00' 108°08'
18 | ChuSé ChuSg, ChuSé, Gia Lai Domua | 13%42' | 108°05'
19 | Kon Chiéng | Kon Chiéng, Mang Yang, Gia Lai Po mua 13%7' 108°17'
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STT| Tén Tram Vi tri tram Loai tram Teado X | Toadg Y Nim €0 50
: : : : : (m) (m) liéu mua
20 | Pha Thién Ch A Thai, AYunpa, Gia Lai Po mua 13%33' 108°17'
21 | Krong Pa Phu Can, Krong Pa, Gia Lai Po mua 13°18' 108%42'
22 | Eaknop EaKNép, Eakar, Daklak Po mua 1248 | 10827

Vi tong dién tich luu vuc song Ba 14 13.417
km?, mat do ludi tram do mua hién c6 trén luu
vuc twong ung voi 22 tram do mua la 1,64
tram/1000 km?. Gi4 tri nay duoc biéu dién bang
dudng nét dut thang dimg trén bicu do thiét ké
(hinh 2).

Str dung biéu db thiét ké ing véi truong hop
sai s6 dua trén sd liéu thuc nghiém dé 1am can clr
thiét ké, ta thiy: & doan dau ctia dudng cong thiét
Kké, ung voi cép mat do ludi tram nho thi hiéu
qua cua viéc tang mat do ludi tram ddi voi su
giam d¢ 1éch chuin cua sd liéu 16n hon so voi &
cép mat do ludi tram cao hon. Khi mat do ludi
tram cang cao thi do 1éch chuan cta s liéu cang
giam. Voi mat do ludi tram trong khoang tu 2
dén 3 tram/1000 km? thi d6 1éch bat dau giam it
dan di, va véi mat do trén 3 tram/1000 km? thi do
léch chuéan giam rat cham. Do d6 c6 thé xem xét
lya chon mat do ludi tram trong khoang tir 2 dén
3 tram trén 1000 km? (tuong ung vai do 1éch
chuén tir 8,77 dén 8,36 mm/ngay) dé lam tiéu
chuan thiét ké.

Mit khéc, theo tiéu chuin cia t6 chtc khi
tugng thé gigi WMO, d6i voi ving c6 dia hinh
bién ddi phirc tap nhu ving doi ndi thi mat do
ludi tram doi hoi phai c6 tir 4 - 10tram/1000 km?,
con dbi voi ving dia hinh dong bang ven bién,
mat d0 luéi tram co thé nho hon tixr 1-2
tram/1000 km?.

Trong diéu kién dia hinh phirc tap nhu luu
vuc song Ba, vira ¢6 doi nti déc, mang liroi song
sudi ngan, vira c6 dia hinh d6i nai va dong bang
két hop trén cung mdt luu vuc song nén rt kho
dé dua ra duoc mot gia tri mat do ludi tram cu
thé. Can xem xét luu vuc theo ting tiéu luu vuc,
phan tich dén sy bién d6i cua dia hinh va kha
nang dat tram, yéu cau k¥ thuat cua timg khu vuc
cling nhu diéu kién kinh té cho phép dé dua ra

TAP CHi KHi TUQNG THUY VAN

duoc ludi tram hop ly, ddm bao hai hoa cac muc
tiéu va loi ich.
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Hinh 3. Ban do chia tiéu luu viec va mang luoi
tram quan trdac trén luu vuc song Ba

Theo hinh 3 luu vuc song Ba dugc chia thanh
9 tiéu Iuru vuc bd phan. Dién tich mdi luu vie bd
phan; s6 tram, mat do tram thuc té tuong Ung voi
mdi luu vuc bo phan va sb tram thiét ké trén moi
luu vuc dugc tinh toan theo bang 4.
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Bdng 4. LuGi tram thiét ké theo trén lwu viee séng Ba

Mt df tram| So tram tinh S(")’trz_l‘m dé
Tén tidu| Dién tich |S& tram trén thyc té (trén| SO tram tinh | toan thiét ké |xuét can bo
STT Juru vue (i(mz) Juu vire 1000km?) | toan thiét ké | (3tr/1000 sung
: : (2tr/1000 km?) km?)
1) 2 ) 4) ) (6) (7) ¥
1 LV 1 1,439 3 2.08 2.88 4.32 1-2
2 LV 2 1,631 5 3.07 3.26 4.89 0
3 LV 3 1,379 0 0.00 2.76 4.14 2-3
4 LV 4 1,053 1 0.95 2.11 3.16 1-2
5 LV 5 1,417 2 1.41 2.83 4.25 2
6 LV 6 355 0 0.00 0.71 1.07 1
7 LV 7 1,692 2 1.18 3.38 5.08 2
8 LV 8 1,747 1 0.57 3.49 5.24 3
9 LV 9 3,013 8 2.66 6.03 9.04 0
Téng 13417 22 26.8 40.25 12-15

Trong bang 4, tir cot 1 dén cot 5 thé hién cac
thudc tinh cua luu vuc nhu: ky hiéu té€n cac tiéu
luu vuc, dién tich, s6 tram va mat do lugi tram.
Cot (6) va (7) 1a sb tram trén mdi tiéu luu vuc
g v6i hai truong hop mat do tram thiét ké 1a 2
tram/1000 km? va 3 tram/1000 km?. Ct (8) 1a s6
tram duoc dé xuat can phai bo sung cho mdi tiéu
luu vue.

Sb tram trong cot (8) duoc dé xuét bd sung
thém vao mang ludi dya trén viéc phan tich )
tram thuc té trén luu vuc, su bién d6i dia hinh
cua tirng tiéu luu vuc, dién tich caa mdi tiéu luu
vuc theo nguyén tic: O ving nui c¢6 dia hinh bién
d6i manh thi can mat do ludi tram day hon, cac
tram can phan bd twong ddi dong déu trén luu
vuc, kha nang thuc té. DPay chi la s6 tram dé xudt
dé dam bao hai hoa gitta k¥ thuat va cac diéu
kién xa hdi. Khi xay dung lai mang ludi tram,
can khao sat ky thyc dia, ra soat lai mang ludi
tram hi¢n trang dé lya chon vi tri thiét lap tram
quan tric méi; va trude khi thuc hién viée lép dat
cac tram bd sung, can hiéu chinh va kiém dinh lai
mang ludi tram thiét ké trén ban dd dé dam bao
¢6 dugc mang ludi tram tdi wu.

3.2.2. Chon vi tri dé thiét ldp nhitng tram
quan trac moi

Str dung mot ludi hinh vuong c6 kich thude 6
lug'wi L=—= dat chong 1én khu vuce nghﬁién ctru.
Poi véi cac luu vuc ¢6 dia hinh bién d6i manh,
nui cao nhu luu vuc LV _1, LV 2, LV 3, LV 6
thi nén thiét ké voi mat d6 D*=3 tram/1000 km?,
twong tng véi kich thude 6 ludi L=18,2 km; dbi
v6i cac luu vire c6 dia hinh dong bang, nén thiét
ké v6i mat do D*=2 tram/1000 km?, twong ng
véi kich thudce 6 ludi la L=22,4 km. Khi ¢ phia
bén trong bat ky 1 mét ludi nao d6 khong co mot
tram nao dang hoat dong thi khi éy ta nén dat
mot tram mai bén trong 6 ludi d6. Dich chuyén
lu6i hinh vudéng nhiéu lan sao cho mang ludi
tram ma&i thu dugce sau khi dat thém tram phai
ddng bo nhat c6 thé.

Tuy nhién trong thuc té, mang ludi tram da
¢ san, dé dam bao mat do ludi tram dat tiéu
chun thiét ké thi phai bd sung thém céac tram
mdi vao cac vi tri chua c6 tram va tuong dbi cach
déu nhau sao cho dam bao mdi 6 ludi c6 01 tram.
Toa do cac tram bd sung twong tmg voi cac luu
vue con duoc cho trong bang dudi ddy. Can cha
y ddy 14 toa 6 dé xuat theo thiét ké, trong thuc
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té xdy dyng tram can phai khao sat dia hinh xung
quanh khu vuc toa d¢ tram dugc dé xuét dé lya
chon duge vi tri tdi wu, ddm bao cac tiéu chuin
vé kinh té, ky thuat, xa hoi.

4. Két luan va kién nghi

Nghién ctru trén da dua ra dugc burc tranh co
ban vé sb tram trong duoc dé xut bd sung thém
vao mang ludi quan tric tram mua trén luu vuc
song Ba dua trén vi¢c phan tich s6 tram thuc té
trén luu vuc, su bién ddi dia hinh cua tung tiéu
luu vuc, dién tich cia mdi tiéu luu vuc theo
nguyén tic: O vung ndi co dia hinh bién ddi
manh thi can mat do ludi tram day hon, cac tram
can phan bd tuong déi dong déu trén luu vuec,

kha nang thuc t&. Két qua nghién ciru cho thiy sb
tram can thém trén luu vyc song Ba 1a 12 - 15
v6i 22 tram hién dang hoat dong do mua, trong
d6 c6 7 tram thi tugng, 5 tram thuy van va 10
diém do mua nhan dan nang tong sb tram can co
la 34 - 37 tram trén toan luu vuec.

Tuy nhién, day chi 12 s tram d& xuét dé dam
bao hai hoa gitra k¥ thuat va cac diéu kién xa hoi.
Khi xay dung lai mang ludi tram, can khao sat
ky thuc dia, ra soat lai mang ludi tram hién trang
dé lya chon vi tri thiét lap tram quan tric moi;
va trude khi thuc hién viéc lép dat cac tram bo
sung, can hiéu chinh va kiém dinh lai mang ludi
tram thiét ké trén ban dd dé dam bao co duge
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RESEARCH ON THE RAIN GAUGE STATIONS NETWORK ON BA
RIVER BASIN BY USING KRIGING METHOD
Nguyen Van Hieu!
"Department of Information Technology
Abstract: In accordance with statistics of rain data on the river, the research conducted the in-

vestigation to estimate the correlation between rain gauge stations at the study site. The research
used Kringing method to simulate the standard rain gauge stations network on Song Ba river. By
using correlation coefficients, the Kringing method was used to measure the correlation between
rainfall data collected at stations. Daily rainfall data collected at 15 stations there were used to cal-
culate the correlation coefficients of two different stations. The results showed that the numbers of
station which should be added on Song Ba river were 12 - 15, with 22 stations for rain gauge in-
cluding 7 meteorology stations, 5 hydrometeorology stations and 10 of rain observatory sites, adding
to 34 - 37 stations in the total number of stations.
Keywords: Station network, observed rainfall gauges, Kringing method.
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