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NQISUY B SAUMUC NUGC DUGI PAT TANG PLEISTOCENE
(3 THANH PHO HO CHI MINH BANG PHUONG PHAP KRIGING

L& Minh Son, Trinh Hitu Tufin, Phan Thi San Ha
Khoa Pia chit va D4u khi, Trudng Pai hoc Bach khoa - PHQG-HCM
(Bai nhdn ngay 15 thdng 08 nam 2003)

TOM TAT: Geostatistics ndi chung va phuong phdp ndi suy Kriging ndi riéng dugc
1ing dung ngday cang réng rdi trong linh vic dia chdt. Bai bdo trinh bay tém tdt co sd
Iy thuyét ciia phuong phdp ndi suy Kriging va trinh ty thic hién. Bén canh dé, nhu mot
vi du thuc 1€, cdc tdc gid da vng dung phuong phdp nay dé npi suy sy phan bé ciia bé
mdt muc nudc dudi ddt tdng Pleistocene & khu viee néi thanh thanh phé Hé6 Chi Minh.
K&t qud ndi suy dugc trinh bay & dang so dé ddng muc nudc dudi ddt cing véi so do
d¢ sdu xudt hién muc nudc tinh ciia nudc dudi ddt trong cdc giéng khoan.

1. GIGI THIEU

Sy phin bd muc nudc dudi dit & thinh phd H6 Chi Minh (TP. HCM) 1a m6t van dé
quan trong khong chi d6i vdi cdc nha dia chit, dia k§ thuit, xdy dung.. ma con d6i véi
nhitng ngudi 1am cong tdc quy hoach db thi va cu din thanh phd. Ngoai cde gi€ng khoan
quan trfc muc nude dudi dat ciia Nha nude, d6 sdu myc nudc dudi dat con cé thé duge xdc
dinh nhd cdc gi€ng khoan khai thdc nudc sinh hoat clia ngudi dan. Viéc tdng hop céc s6 liéu
quan tric muc nudc dudi dat tir cdc gi€ng khoan phén bd rdi rdc khdp thanh phd di dugce
thwre hién trrée diy va két qud tdng hgp dudgc trinh bay & dang cdc dudng ding d6 siu ciia
muc nudc dudi dat. Tuy nhién, cong tdc tSng hdp ndy cé nhiéu nhuge diém nhu: (a) két qua
ndi suy phu thude vao kinh nghiém chu quan clia ngudi tdng hgp, (b) cdng tdc cdp nhat két
qua theo thdi gian rat bat tién khi SO lugng gi€ng khoan ting din theo thdi gian.
2. CAC KHAINIEM CO BAN VE KRIGING

V& ban chat, phudng phdp ndi suy Kriging cling 12 phuong phap trung binh cé trong
s8, v6i trong s ti 16 nghich véi khodng cdch. Tuy nhién, khdc véi cdc phuong phdp trung
binh ¢6 trong s trudc day, Kriging cung ¢ip mdt cd ch€ khdch quan dé€ x4dc dinh trong s6, tir
d6 tinh todn gid tri ndi suy. Ngoai ra, ngudi tdng hgp s6 liu cling ¢6 thé dung Kriging nhu
mot md hinh s& d€ cAp nhat dit liéu ndi suy hing nim, qua dé ¢6 thé quan tric sy bién dong
cda dit li€u theo thdi gian.

Phuong phédp ndi suy Kriging dudc tinh todn dya trén gid thuyet ton tai mot mdi quan

hé giita vi tri khong gian ciia hai diém trong khong gian vdi gid tri dit ligu ciia ching. M&i
quan hé d6 dugc thé hién & dang sau:

2y (h) = %i(g(x) g+ W)

trong do: vy dudc goi 1a semi-variance clia dif liéu dang xem xét,
h 12 khodng céch giita hai diém,
g(x) 1a gid tri dit liéu 0 tai vi tri x,
g(x+h) 1a gid tri di liéu & tai vi tri (x+h)
n 12 tdng s6 cdc cap diém ma khodng cdch giita hai diém cta mdi cip diém 1a h.
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P4 thi biéu dién mdi quan hé gifta y va h c6 dang sau:
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Hinh 1: Db thi quan h¢ gifta yva h

Trong hinh 1, ddu = 1a cdc diém c6 toa d6 (h, y), dudng nét dim bi€u dién ham semi-
variogram Iy thuy&t. Mot s& van dé can chu § trén hinh 1:
a) Khi khodng cdch h cang 16n thi gid triy cing 1dn. N6i mot cdch khéc, khi khodng cdch

h cang 16n thi sy khdc biét vé gid tri gifta hai di€m quan s4t cang 16n. Tuy nhién sy
khdc biét nay khong thé ting dén vd han. Khi khodng cdch gifta hai diém dat dén
mdt gid tri a nao d6 thi sy khac biét v& gid tri giita hai di€m quan st gan nhu khong
ddi (gi4 tri y dat d&€n hiing $6 Yconst) Gid tri a ndy dudc goi 1a “range”, con gid tri Yeonst
dugc goi 1 “sill”.

b) M6t khdi niém quan trong nita 13 “nugget”. Khi hai diém triing nhau (h = 0), thi gid tri

dit liéu cda hai diém quan sit vAn khdc nhau; sy khdc nhau nay goi 1a nugget. Méi
quan hé giita gi4 tri y va khodng cich h dudc biéu thi bing mdt ham xap xi, dudc goi
13 ham semi-variogram 1y thuy&t. Hién nay, m6t s6 dang ham ly thuy&t dugc sif dung
rong rdi dé xap xi db thi semi-variogram, vi du nhu: ham Spherical, Exponent,
Circular, Gaussian, Power,.. (ngudi doc cé thé tham khio thém & Clark, 1979;
Houlding, 2000). Trén hinh 1, range, sill va nugget c6 gid tri tuong Wng la 36, 17.5 va
6.9.

Trinh ty thuc hién viéc ndi suy bing phuong phdp Kriging dugc tém tdt nhu sau:

- Xay dung dd thi semi-variogram va x4c dinh ham semi-variogram 1y thuy€&t cling vdi

cdc tham s range, sill va nugget twong tng. Khi xay dung d thi semi-variogram, can
kiém tra tinh ding hudng cda sy bi€n thién dif liéu theo khong gian. N&u dif liéu ¢6
phan b8 khong ding hudng, cin phdi xay dung hai dd thi semi-variogram theo hai
truc toa dd vudng géc nhau.

- Ti€n hanh ndi suy theo phuong phdp Kriging dya vao ham semi-variogram 1y thuyé&t

yira tim dugc & budc trén. N&u dit liéu cé phan bd ding hudng thi dung Ordinary
Kriging, néu khong thi dung Anisotropy Kriging.
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- N&u da thyc hién chuyén dang & budc 1 thi sau khi c6 k&t qua ndi suy can phai thuc
hién chuyén dang ngudc (back-transformation) dé c6 dudc gia tri ding cda dit liéu
sau khi ngi suy.

- Pénh gid k&t qué noi suy vdi s8 liéu quan tric thuc t€; ghi nhdn nhitng khu vic cd két
qué ndi suy khong phl hgp.

3. NOI SUY PO SAU MUC NUGC DUGI PAT TANG PLEISTOCENE G KHU VUC
NOI THANH THANH PHO HO CHI MINH

3.1 Khu vic nghién citu:

Khu vuc nghién cifu bao gébm cdc quin ndi thanh va mot phan cda cdc huyén ngoai thanh
TPHCM, phin b8 & toa do 10°41°18” — 10°54°58” vi dd Bic, 106°35°30” — 106°51°22” kinh
dd Bong. :

3.2 Nguon dit ligu:

D6 siu muc nudc dudi dat ting Pleistocene dudc quan tric tit 109 gi€ng khoan khai thdc
nude trong khodng thdi gian tif nim 1993 d€n nam 1997, do ThS. Trinh Hitu Tuan thu thip
(xem hinh 2)
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Nesii thimh Fin: ThS. 1.6 Mink Son. ThS. Trinh His Tudn. TS. Phan Thi San Ha : Naim 2003

Hinh 2: So do vi tri giéng khoan

C4c ban dd nén & dang s6 héa nhu bin d6 dia hinh, hanh chinh, giao thong, séng ngoi do
Phong thi nghiém Vi&n thdm va GIS thudc Trung tim Khoa hoc tu nhién va Cong nghé quéc
gia cung cip. C4c ban db nén st dung hé toa d6 Gauss-Kruger (v6i datum 1a Pulkovo 1942).
P& dim bao cdc dif lidu c6 cling hé toa df, thudn tién cho cdng tic nodi suy, cdc tdc gid da
chuyén toan bd dit liéu tir hé toa dd ndy sang hé toa do UTM (zone 48N, datum: Indian
1975).
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3.3 Cdc phdn mém da sit dung:

ILWIS (Integrated Land and Water Information System), phdn mém da ding ky ciia ITC
(International Institute of Geoinformation and Earth Observation)) — phién bidn 3.1
Academic: dudc sif dung dé€ xay dung badn d6 DEM va thuc hién noi suy Kriging.

ArcView (phdn mém da ddng ky ciia céng ty ESRI) — phién ban 3.2a: dugc sit dung dé trinh
bay bdn d6 va xdy dung md hinh 3D.

3.4 Trinh ty thuc hi¢n:

Budc 1: Xdc dinh cao d tuyét doi ciia muc nude dudi
dat

Tit bdn db dia hinh ctia khu vuc, xdy dung ban d6 DEM
(Digital Elevation Model) (xem hinh 2). Sau d6, dua
trén cao dd dia hinh nit ra tir bdn d6 DEM va do6 siu
muc nudc dudi dit & cdc gi€ng khoan, cao do tuyét ddi
clia muc nudc dudi ddt tai cdc gi€ng khoan dudc xédc
dinh.

Buée 2: Xdy dung do thi semi-variogram va xdc dinh
cdc tham s6 ciia ham semi-variogram I thuyét i
Qud trinh ndi suy cao d6 muc nuSc dudi dit ting
Pleistocene trong khu vyc nghién ciu dugc thuc hién
riéng biét cho hai viing: viing bén phai sdng Sai Gon,
bao gébm quan Thi D, ciuén 2 va quin 9 (dudc ky hiéu
]a viing VP), vA viing bén trdi song Sai Gon, bao gém  Hinh 3: Bin 46 DEM cia TPHCM
cdc quan, huyén con lai (duge k¢ higu 1a ving VT). S8

Iugng gi€ng khoan & titng khu vuc dudce trinh bay & bang 1.

Bang 1: S6 lugng gi€ng khoan & ving VT va VP

Viing | S6 gi€ng khoan | Gid tri min (m) | Gi4 trimax | P§ 1éch chufin (m)
(m)
VT 86 -7.6 8.9 3.5
VP 23 -114 26.0 10.8

Distance x SemiVar

D6 thi semi-variogram ctia dit liéu ndi suy dugc thé

e P— 1 il T e bocabo b .
hién & hinh 4 (cho viing VT) va hinh 5 (cho viing VP). E i E E
Ham semi-variogram 1y thuy&t dugc chon cho viing = T e Fr T

" VT 1a ham Spherical vdi cdc gid tri tudng @¥ng cla wp----- +: ------ i ------ I:- ----- *:f"'
nugget, sill, va range la: 3, 14, 5800. Him semi- %,r ______ i_t-_,__*!:_:___L _____ | -
variogram 1y thuy€&t dudc chon cho viing VP 12 ham } Tdete e
Spherical v6i cdc gid tri tudng dng clia nugget, sill, va S . N
range 1a: 15, 110, 5000. Do ving VP c6 rat it gi€ng ~ sp¥----1------ e y s pe
khoan nén dd thi semi-variogram khong thé hién rd . ; ' ' 1

quan hé giita khodng cdch cdc gi€ng khoan va gid tri Distance.
semi-variance. Ngoai ra dd bi€n thién clia semi-

‘ 8 Hinh 4: Dé thi semi-variogram ciia cao
variance ciing rit 16n. :

d¢ muc nidc dudi ddt cho viing VT
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Budc 3: Thuc hign ngi suy Kriging Distance x SemiVar

Sau khi thirc hién ndi suy cao d6 myc nudc o i_ = -J;;\_ - _';_ L _E_ o _i_ - “E’ . ﬁi
dudi dit véi cdc tham s ciia ham semi- P, % B S B i T L
variogram 1y thuyé&t d4 chon & budc 2, dd . SRR, . 1 ,‘,‘m Tji“\" . ﬁ";_ ':: 'RE' et _5_ L -E
sdu myc nudc dudi dat duge xdc dinh ti Ben oa
cao d6 bé mit dia hinh va cao dd clia muc - = -'_i‘ :,UL;L, - - —:'—'\; - —:'- - —?i
nudc dudi dat tuong @ng. K&t qui ndi suy LR S
dd sdu myc nudc dudi dit bing phuong I i Tie e s Rl
phédp Kriging dugc trinh bay & ban d6 kém 5 E E E e _,'E
theo. atx:ot:J immao’on méen 12|=mn 1;';0
4. NHAN XET Hinh 5: Dé thi semi-variogram clia cao
- Qud trinh ndi suy cao d¢ myc nudc dudi dp muc nudec dudi dit cho vitng VP

dd't dudgc thuc hién riéng biét cho hai khu

vuc § hai bén bd song Sai Gon. Do khu vuc bén phdi sdng Sai Gon (quin Thi Pic, quin 2
vi quin 9) c6 s6 lugng gi€ng khoan it nén db thi semi-variogram khong thé hién rd mdi
quan hé gifta khodng cdch gi€ng khoan va gid tri semi-variance.

- Khu vitc quin Thd Pitc ¢ myc nudc dudi dat cao hon +18 m, triing khép vdi khu vuc cé
dia hinh cao d quian Thua Puc. 3 khu vyc nay, cao d6 clia myc nudc dudi dit phan bd theo
dang tuyén kéo dai theo huéng Tay Bic — Pong Nam.

- Khu vyc gidp ranh gil‘fa quin GO VAp, quin Tan Binh va quin Phd Nhuén trung khép vdi
dién 16 cia ting Pleistocene nén ngudn nudc clia ting Pleistocene & tai khu vic nay dude bd
cAp truc ti€p bdi nudc mua. Piu d6 gép phan 1am cho cao dd muc nude dudi dat tai diy hdi
cao hon cdc vung phu cén.

- Mot “bon triing” cia muc nudc dudi dit xuit hién & doc tuyén dudng tit ngi tu Binh Tridu
di Thi Pric va tif ngd tu Binh Triéu di Binh Phudc. Pidu nay c6 thé dugc gidi thich 12 do trén
cdc tuy&n dudng nay cé rat nhiéu nha m4y, xi nghiép st dung ngudn nudc dudi dat phuc vu
cho sdn xudt tao nén phéu ha thip muyc nudc.

- K&t qué ndi suy dugc trinh bay trong bai bdo ndy chi don thuin 12 k&t qué cla cdc thao tic
to4n hoc, chua sit dung cdc y€u td dnh hudng khdc nhu: hudng dong chdy, ngudn bd cap cla
nudc dudi dat.. PE ting tinh chinh x4c clia k&t qud ndi suy, cdc yéu td nay ciing nén dugc
Iuu ¥ trong qua trinh néi suy.

- Nhudc diém ctia phan mém ILWIS 3.1 14 chi cho phép ndi suy 2D va chi sit dung duy nhat
mot ham semi-variogram 1y thuy&t. Trong thuc t&, c6 mot s§ tinh hudng can phdi st dung
ndi suy 3D (vi du nhv khi ndi suy tinh cht cd 1y cia mdt 16p dat trong khong gian ba chiéu)
hoidc phdi st dung ham t6 hgp semi-variogram (nested variogram). Khi d6, ngudi doc cin
phai st dung nhitng phan mém khdc thich hgp hon. ‘
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Nguoi thanh ldp: ThS. Lé Minh Son, ThS. Trinh Hiu Tudn, TS. Phan Thi San Hd

Ndm 2003
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USING KRIGING TO INTERPOLATE THE DISTRIBUTION OF
GROUND WATER LEVEL OF PLEISTOCENE FORMATION IN HCMC

Le Minh Son, Trinh Huu Tuan, Phan Thi San Ha
Faculty of Geology & Petroleum, University of Technology — VNU-HCM
ABSTRACT: Geostatistics and an interpolation method using Kriging has been applied
widely in the field of geology. This paper presents some general concepts of Kriging method.
Furthermore, as an example of using Kriging, authors interpolate the distribution of ground
water level of Pleistocenein formation in Hochiminh city. Results are presented as a map of
distribution of ground water level and a map of water depth in the wells in Hochiminh city.
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