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TOM TAT: Bai bdo nay trinh bay két qud buéc dau phén tich mé hinh DEM nhén dang
ddu hiéu hoat déng ciia dirt gay song Sai Gon khu vwee TP. Ho Chi Minh. Két qua cho thdy dirt
gdy séng Sai Gon cé ddu hiéu hoat dong ré nét trong Holocen véi bé réng anh hieong téi
30km. Put gdy cé toc do hoat ddng trieot phdi trung binh thay déi c6 thé tir 1,2 -16mm/ndm
trong giai doan Pleistocen muon — Holocen. Hién tai chua ro toc do chuyén dich.

Tir khéa: dirt gay, dirt gdy hoat dong, mé hinh DEM, dnh vién tham.

1. PAT VAN BE

Nghién ctru dut gdy hoat dong tré trong giai doan Miocen - Pleistocen c6 y nghia cho viéc
du bao va danh gia cuc dai phat sinh dong dét va céc dang tai bién dia dong luc khac (ntrt dat,
sat 16, sut lun ..). Nguyén do 1a mot dat gay da tung hoat dong trong Miocen — Pleistocen thi
ctng c6 kha nang hoat dong trong hién tai [10]. Tinh chét hoat dong cua dut gy lai tuy thudc
vao dic diém van dong truong tmg suit kién tao.

Céc dut giy dugc coi 1a hoat dong tré ¢ luc dia néu chung thé hién rd nét trén DEM
(Digital Elevation Model), anh vé tinh, anh mdy bay (néi chung 1a 4nh vién tham) va trén dia
hinh bé mat trai dat, hodc co thé quan sat béng mét thuong nhu cac facet kién tao, vach kién
tao, cat dich cac tram tich Pliocen — Dé Tt & cac hd dao [4], cac doan dich chuyén séng subi.
Tuy nhién, viéc danh gia cac doan dut gy co biéu hién hoat dong can nhiéu du hiéu khac [7],
déu hiéu tir viéc phéan tich DEM-lineament (D-L) chi 1a m6t trong cac dau hiéu nhan dang biéu
hién hoat dong cua dut giy. Yéu t6 dia hinh do cao s6 dang tuyén tam goi 1a DEM-Lineament
(D-L).

Thuec tién d3 chimg minh ¢ Nhat Ban rang viéc nhan biét dut giy hoat dong bang phan tich
anh vién tham da bo sot mot sé doan dirt gy hoat dong [10]. Tuy nhién khi phan tich mé hinh
d6 cao s6 (DEM) bang hiéu tmg chiéu sang khac nhau da phat hién ra cac doan dit giy bi bo
sot nay [10].

2. SO LUQC PAC PIEM PUT GAY SONG SAI GON

Put giy song Sai Gon da dugc nghién ctru va dé cap ¢ mire do khac nhau [1, 2, 3, 5, 7, 8]
keéo dai theo phuong tay bac — dong nam di qua khu vuc TP. Ho6 Chi Minh véi chiéu dai 108
km, phat trién gan trang véi hé thong thung ling song Sai Gon (hinh 1). Trong pham vi nghién
ctru, dut giy di qua khu vuc H6 Bo, Bén Co (Cu Chi) réi tiép tuc chay qua An Thanh (Hoc
Mon), Go Xoai, Tan Dién (Tha Pirc), dén khu vyc Chanh Nghia, Ba Bong (Nhon Trach —
Dong Nai), roi chay sat TAy Nam Gidng Go Chua va ra bién Can Gid (hinh 1). Tré vé phia tay
béc, dit gdy song Sai Gon con tiép tuc chay qua lanh thé Cam Pu Chia t6i Kp.Thom, Xiém
Riép rdi hoi nhap véi dut giy song Hau. Thuc chat dut giy song Sai Gon dai trén 600km 14
mot nhanh ciing cép véi dit gdy song Hau [7]. Dut gy dong vai tro phan doi ciu tric gitra d6i
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Céan Tho va doi Da Lat. Bé rong anh huong ciia dut giy song Sai Gon trén co so phén tich
mong ciu trac tram tich Kainozoi ¢6 thé trén 30km, d6 sau anh hudng xuyén vo.

Put giy song Sai Gon phan cit dang bic mong cau trac tram tich Kainozoi khu vuc Tp.
Ho6 Chi Minh theo chiéu thap dan tir dong bic vé tiy nam. Canh dong bic ciia dit gay trdi 16
céc da chi yéu andesit c6 tudi Jura mudn — Creta (J; — K Ib) & khu vuc Thi Dirc va Gidng Go
Chua — Can Giod. Canh tdy nam dut gdy phat trién rong rdi trén mat cac thanh tao dia chét tudi
Pleistocen mudn - Holocen.
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Chi din cho hinh 1: Miii tén chi chléu huong dich chuyén ciia dirt gay, dwong lién dam la dirt gay
cap 1 khu viee nghién ciru, manh hon la cdp 2 va cap 3, dwong gach dirt chi dut gay gia dinh, dwong doi
ngan (sticks) chi huong cdm cia dirt gdy. Piém tron nira den va mika trang (xanh) la diém meée khodng
Voi 56 bén trdi la nhiét dp, bén phdi chit in nghiéng la tén diém mieée khodng. Nira miii tén (mau do) chi
chiéu dich phdi ciia dirt gdy trong Miocen muén — Pé Tir

3. PHUONG PHAP NGHIEN CUU

3.1. Xay dung mo hinh DEM

Mo hinh DEM c6 thé duoc thanh I4p tir ban dd dia hinh & céac loai ty 1&. Ty 1& dia hinh
cang 16n thi mirc d6 chi tiét cang ting va nguoc lai. Bai bao nay sir dung mo hinh DEM tir
SRTM (Shuttle Radar Topography Misstion) tam dich 1a viéc khdao sat dia hinh tir vé tinh
Rada bay chup vao thang tu ndm 2000 cia co quan NASA, My. D phén dai khong gian ludi
12 90m x 90m. Sir dung cac phan mém chuyén dung Surfer 8.0, Global Mapper 8.0 phan tich
va xu ly dit li€u, tao d6 anh bong dia hinh (Shaded-relief image) bé'lng viéc chiéu sang mo hinh
tir cac goc do khac nhau nham phat hién cac di thuong tuyén tinh d6 bong c6 phuong khéac
nhau, vach kién tao dia hinh Ia di chi dé lai cua dut giy song Sai Gon hoat dong tao nén trén
mo hinh DEM. Chiéu sang hudng 45°, goc tir 20° dén 45° nghién ctru cac dit giy phuong TB
—DN.

3.2.Phan loai cac dj thuwomg d¢ bong DEM-Lineament trén mé hinh DEM

1 — Cac di thuong d6 bong trén mo hinh DEM goi 1a DEM —lineament (D-L). Céac (D-L)
chinh 14 cac yéu t6 dang tuyén hodc gan dang tuyén kéo dai tir chuc km dén vai chyc km c6 thé
hang tram km, dong vai trd khong ché chi phéi cac nét dia hinh sé vi mé khu vuc nghién ciru.
Dong thoi ¢ vi tri, phuong, bé rong phat trién tring hodc gan trung véi cac dut giy dia chat
chinh giit vai trd phéan chia cac khéi, phu khéi dia chit chinh. Dya vao muc d6 lién quan dén
ban chit dut giy c6 thé phan ra: rd, chua rd ban chét dirt gy

2 — Céac (D-L) phu thudng c6 chidu dai vai traim mét, vai km dén chyc km c6 dic diém
tuyén tinh manh, cit rd nét trén md hinh DEM tao vach théng, hodc ranh thfmg 6 thé phat
hién d& dang, rd rét boi sy md phong chiéu sang theo cac goc do khac nhau. Viée phén loai (D-
L) phu ciing gidng nhu (D-L) chinh da néu trén. Bién d6 xé dich séng subi (D) dugc do trén
ban d6 dia hinh VN-2000 ty 1& 1/50 000, chong khép 1én DEM. Téc do xé dich trung binh
song sudi dugc udc lwong bang cong thirc: Vtb=K,, x (D/T) (1)

Kin 12 hé sb kinh nghiém 14y bang 0.1 tir twong quan thuc nghiém ddi so voi toc dd GPS
(TS. Tran Vin Théng, Vién dia chét - Vién Khoa hoc va Cong nghé Viét Nam, 2007 - trao ddi
kinh nghiém), két qua dat dugc gan giii véi bién do dich mong trém tich Holocen va dong dat
trong khu vyc Nam Trung Bo; D — Bién d6 xé dich song sudi; T - Tudi cua da tram tich
Kainzoi ma song sudi cit qua. Tién hanh phan tich chudi s6 liéu thng ké tdc d6 nhiéu vi tri
dugc tde do trung binh va d6 1éch chuén.

4. KET QUA NGHIEN CUU

4.1.Déu hiéu hoat ddng cac dirt gdy phwong tiy bic - dong nam

Két qua nghién ctru DEM-lineament (D-L) phu ¢ ban chét lién quan dén dut gay phuong
tay béc - dong nam (hinh 2) thudc doi anh huong dut giy song Sai Gon [1],[2],[3], [5] co dau
hiéu dé lai trén mo hinh DEM khéng phai 1a mot d6i lién tuc ma gdm rat nhiéu (D-L) phu co
ban cha‘g lién quan dén dut giy nay. ) ) i )

Chiéu dai cac (D-L) phy c6 ban chat lién quan dén dut gdy thay doi tur vai tram mét dén
hon chyuc km (hinh 2). Ching tao ra mét déi (D-L) rong nhat dat t6i 30km, di qua dia phan
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TP. H6 Chi Minh. Mitc d¢ biéu hién rd & phan Tay Béc dia phan TP. HO6 Chi Minh (Cua Chi,
Thi Bire, GO Vap, Binh Thanh, Quan 2, Hoc Mén...) va kém rd khi di vao khu vuc Can Gio.
Pang cht ¥ 1a mot s6 (D-L) phu ¢6 ban chit lién quan dén dit giy phuong tay bic - dong nam
khi phan tich dnh vién tham chua phat hién ra sau day.

- DL_1TB=7,1km (hinh 3) c6 kéo tuyén tinh khoang 7,1 km tir phudng 13 quan Go Vap
dén phuong 11, quan Binh Thanh. Chénh cao dia hinh (hinh 4a) giita hai bé mit phia tdy nam
va dong bac khoang 6m, do rong mit suon khoang 500m va nghiéng vé phia dong béc (hinh
4a).

- DL 2TB=13,3km c6 kéo tuyén tinh khoang 13,3km qua khu vuc G Dua —Thu Puc dén
X6m Moéi — Thi Btrc. Chénh cao dia hinh (hinh 4b) giita hai canh phia dong béc va phia tay
nam qua (D-L) 2 1a 12m, mat suon dia hinh nghiéng vé phia tdy nam véi d6 rong suon khoang
550m.

- DL_3TB=3km dai khoang 3km di qua khu vuc Truong Tho - Vikimco dén Phudc Long
A (Thu Pirc) tao ranh sau 2,5m (hinh 4c) trén bé mat dia hinh bang phang va qua sat mép bd
song Sai Gon.

- DL_4TB=1,55km, dai 1,55km di qua mép bd séng Sai Gon khu vyc Dong Nam phuong
An Khanh, tao ranh sau -13m (hinh 4d) sat mép song. Ban chat dut giy cta nd chua rd can
kiém tra.

Két qua minh giai (hinh 5a, hinh 5b) cho thay ban chat dut gdy cua cap di thuong (D-L)
lién quan dén cip dut giy khong ché dién phan b cac thanh tao trim tich Holocen tao cau triic
kiéu dia hao: phia dong bic cia di thuong DEM-2TB=13,3km 1a su phan b6 cac thanh tao
Pleistocen mudn, chuyén khd nhanh vé phia tdy nam la trﬁm tich Holocen, twong tu ddi véi
DEM-1TB=7,1km. Diéu nay cho thiy dut giy séng Sai Gon c6 biéu hién hoat dong rd nét
trong Holocen

but gay song Sai Gon kém ré mirc do biéu hién trén mo hinh DEM doan tir Thit Dau Mot
dén Dau Tiéng, thay vao do6 1a sy phat trién phan tan cac (D-L) phu véi chiéu dai ngin tap,
trung chil yéu vé phia canh tdy nam cia dut giy (hinh 6).

Dau vét dit gdy song Sai Gon thé hién khong 16 nét tir khu viuc An Phu téi Gidng Go
Chua va ra bién. Tuy nhién doan dut gy di qua khu vuc Cat Lai dudng nhu da chi phdi dang
kéo dai phuong tay bic — dong nam cia cu lao trén song Pdng Nai (hinh 2).

Két phan tich thong ké cac phuong phat trién cac (D- L) phu khu vyc thanh phé Ho Chi
Minh cho thay chiing phat trién chu yéu theo phuong tay bic — dong nam, it hon 1a kinh tuyén
(hinh 7a, 7b).

4.2. Bé rong pham vi anh hwong ciia dirt gy séng Sai Gon qua phén tich mé hinh
DEM

Mot dut gay hoat dong thudng tao d6i pham vi anh huong thé hién bang cac hé thong khe
ntt — dut gdy phat trién voi mat do thip dan tinh tir d6i trung tam (dut gy chinh) ra hai bén ria
dut gay. Tuy thude vao co ché hoat dong cua dut giy va quy mo dut gay, hudng cdm, goc cim
clia dut gy ma quyét dinh bé rong ddi pham vi anh hudng phat trién ¢ hai bén canh cua dut
gdy 1a khac nhau. N6i cach khac bé rong d6i anh huong ty 1& thuin véi d6 16n cua dat gay.
Biéu hién bé rong pham vi anh hudng cta dit gay trén mo hinh DEM thé hién bang bé rong
d6i phan b cac (D-L) phu. Két qua phan tich cac (D-L) phu (hinh 2) doc theo phuwong phat
trién cua dut gdy séng Sai Gon ¢ khu vyc dirt gy c6 biéu hién rd nhat trén mé hinh DEM cho
thiy bé rong pham vi anh hudng cua dut giy xdp xi 30km. Pham vi phan bd cac DEM-
Lineament phu ¢ canh tdy nam cua dut gdy 16n hon ¢ canh dong béc. Didu nay ham y ring dut
gdy song Sai Gon la dut gay cdm dbc dung hoi nghiéng vé phia tdy nam. Nhan dinh nay ciing
rat phu hop vé6i két qua phan tich khe nut va tai liéu tir telua.
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Hinh 2. B& rong pham vi anh huong cta dut gy séng Sai Gon trén mé hinh DEM (dudng mau den lién
dam la dut gay song Sai Gon)
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Bang 1. Phan tich bién d¢ xé dich (offset) song sudi doc theo durt giy song Sai Gon

. T . Bién d6 Tudi |Cap chat|Tdc do higu
SST Khu vuc Doi tuong bi| Kicu dong Vtb lugng chinh
xé dich hoc Lén nhit | Nho nhit | (mm/nam) Vie
(m) (m)
a) Pha truot phai doc dirt gay song Sai Gon
1 | Nam Go Sao — | Sudi, rach | Bang phai | 1600 200 1,6-12,8 Q/’ C 0,16-1,3
Quén 12
2 Nbi thanh Rach Bang phai | 1000 300 24-8 Q' C 0,24-0,8
3 | Cho GoDua— | Sudinhé | Bangphai | 500 150 1,2-4 Q/ B 0.12-0.4
Tha Dlrc
4 Thi Bric Thém III | Bang phai | 2000 - 16 Q/} C 1,6
cao 15—
20m
5 | Tay Bac Go Sao| Sudinho | Bangphai | 1000 - 8 Q' C 0.8
6 |BénCo-CuChi| Sudinho | Bangphai | 1200 - 9,6 Q/° C
7 Vinh Tuy | séng Pong | Bangtrai | 2400 - 3,4<= Q’° C 0.34
Nai
8 Long Thuan |soéng Bong | Bangtrai | 20000 - 3,4-285<=] Q C 0,34-2,85
Nai 2400
9 Phudce Co Nhanh séng| Bang Phai 519 - 51,9 Q; C 5,19
Ciy Khé
10 Léang Cat Subi tdy | Bang Phai | 405m - 7,36 Qs c 074
INam nui Thi
Vai
11 Ba Tuong — | song Pong | Bang phai 1280 600 10,24 -4.8 Q) c 1-0.48
Phudc Lap Nai
12 |Thién Tan — séng| séng Déng | Bang phai | 6820* 200 [3,41-2,32% 41.10° — c 0:3-0.2
Dong Nai Nai va sudi 2.10%
nho
13 [S. Dira - Ap Nam| Sudi nhanh | Bang Phai | 970 720 1,24-0,92 Q’ c 0.1I20.0
Sg. Sai Gon
14 Dich moéng tram tich Holocen C 0.3-09

Toc d¢ trung binh dich chuyén trong B¢ T mudn= 0.3+£0.45 mm/nam

Hinh 3. Cac di thuong (D-L) phan béc dia hinh doc theo dut gay song Sai Gon
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Chi dén (;ho hinh 3: Mii tén do chi vi tri mat cdt trén cdc hinh 4a, 4b, 4c, 4d; dwong mau trd’ng la Dem:lineament
phu va so hi¢u; dwong dam mau den la dwong dai dién cia dirt gdy song Sai Gon (ciing cho hinh 6); diem 6 vuong
mau den la vi tri sut dat ¢ xa Phuoc Long A, qudn 9.

—> 45"

From Pos: 682661.07, 1199027.05 To Pos: 683375.28, 1199533.0
12m

10m

8m

125m 25%0m 375m 500m 625m 878 m
Hinh 4a. Mit cit mé hinh DEM qua DL_1TB=7,1km

> 45
From Pos: 691366.342, 1199935.12To Pos: 692732.944, 1200860.883

Z2hbm OO m 75%0m 1000m 1260 m 1654 m
Hinh 4b. Mit cit m6 hinh DEM DL_2TB=13,3km

——» 45"

From Pos: 691035.713, 1197422.338 To Pos: 691542.678, 1197841133

35 m 500 m

Hinh 4c. Mt cit mo hinh DEM qua DL_3TB=3km

—» 45

From Pos: 690506.705, 1132198.389 To Pos: 690837.335, 1192462.892

50m 100 m 150 m 200m 260m 300 m 350 m 24m

Hinh 4d. M3t cit md hinh DEM giira hai canh cia DL_4TB=1,55km
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Hinh 6. Biéu hién cua dut gy séng Sai Gon trén DEM doan tir Thi Dau M6t dén Tay Nam Dau Tiéng
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Hinh 7a. D thi hoa hong tén suét sb lugng cac (D- |  Hinh 7b. DO thi hoa hong do dai cac (D-L) khu
L) khu vyc TP. Ho Chi Minh. vuc TP. H6 Chi Minh

Hinh 8. Bién d¢ xé dich song sudi cua dut giy song Sai Gon trong pham vi anh hudng cta nd

Chi dan hinh 8: Cdc vong tron la mgt so vi tri xac dinh bién do xé dich phai voi cap nita
mili tén mau trang, nia mii tén dai mau den dam chi chiéu truot trdi cua dirt gay song Sai
Gon trong Kainozoi som, dai mém mai mau xam dém la hé song suoi hién tqi.

4.3. Dau hiéu x€ dich song suoi, them doc dirt gay song Sai Gon

Phan tich cic DEM-Lineament chinh va phu trong pham vi anh hudéng cua dut gdy song
Sai Gon lam x€& dich cac doan song suodi, bé méit thém cho ta thay bién do dich trai song suoi
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cuia dut gdy song Sai Gon 16n bién do dich phai hang chuc lan (bang I, hinh 8). Cac mang
song sudi va thém déu cit vao cac thanh tao tram tich Pleistocen mudn —Holocen. Chinh vay
khoang tudi hoat dong cua dut giy song Sai Gon lam xé dich séng sudi it nhét 1a khoang
125000 nam cho chiéu dich phéi. Bién d¢ dich trai dugc cho Ia ¢6 hon tam tinh khoang
Miocen sém — gitta. Két qua tinh toan thong ké (bang 1) cho thay téc do dich chuyén phai nho
nhit cia dut giy song Sai Gon khoang 1,2 — 2,4mm/nim, 16n nhét dat 16mm/nim. Két qua
nay chua hiéu chinh dung cong thirc (1). Phan tich méng ciu triic trdm tich Holocen khu vuc
TP. H) Chi Minh cho thay tdc d6 trung binh dich chuyén phai dat giy Song Sai Gon ¢& 0,3 —
0,9mm/nam trong Holocen, nhé hon 4 dén hon 16 1an. Hiéu chinh tc d6 trung binh dich
chuyén trong Pé T&r mudn twong ddi giita hai canh ciia dirt gdy song Sai Gon udc chimng
0.3+£0.45 mm/nam.

Tuy nhién, dat giy c6 hoat dong trong hién tai hay khong? thi chua thé khang dinh, can sb
do dac chuyén dong hién dai bang GPS va chudi quan sat dong dit, do ndong do khi radon (Rn).
Nhung dit gdy séng Sai Gon van c6 biéu hién hoat dong rd nét trong Pleistocen, Holocen (giai
doan hién dai).

5. KET LUAN VA KIEN NGHI

1. Khong giéng nhur viée phan tich dut gay tré bang phuong phép anh vién tham, phan tich
mo hinh DEM néng cao cac yéu té tuyén tinh theo cic hudng khac nhau bang cach mé phong
sy chiéu sang mat troi & cac goc va phuong chiéu khac nhau. Thong thuong dut giy hoat dong
thuong d¢é lai dau 4n bang cac di thuong d6 bong DEM-lineamnet trén mo hinh DEM

2. Pt giy song Sai Gon khong phai 1a mot dudng lién tuc trén mo hinh DEM ma gom doi
cac DEM — Lineamnt (D-L) phu v&i d6 biéu hién rd nét nhat 1a doan dut giy song Sai Gon qua
Thi DAu Mdt téi Binh Thanh véi 4 doan (D-L) phu 13 nét c6 chidu dai tir 3 — 13,3km phan bd
¢ khu vyc Tha Bue, Go Viép, Quén 2, mang ban chat lién quan téi dut giy séng Sai Gon. Cac
phan tich anh Vlen tham kho nhan ra cac d6i tuong nay. Doan dut gdy song Sai Gon tur Thu
Dau Mot ngugc vé phia Dau Tiéng dut giy thé hién kém 13, tré vé phia dong nam dit giy,
doan tir An Phu toi Giong Go Chua thé hién khong 15.

3. B& rong anh hudng cua dut gy song Sai Gon theo phan tich mé hinh DEM xap xi 1a
30km. Thong ké bién d6 xé dich song sudi va bac thém cho thiy dut giy séng Sai Gon thé
hién hai kiéu truot: trai c¢6 hon phai voi bién do trai 16n hon phai. Hiéu chinh téc d6 trung binh
dich chuyén trong Dé Tr mudn twong ddi giita hai canh cua dut giy song Sai Gon wdc chimg
0.3+0.45 mm/nam.

4. but gay song Sai Gon co d4u hiéu hoat dong 1o nét trong Holocen. Viéc nghién ciru
mirc 6 hoat dong ctia séng Sai Gon can tiép tuc dau tu nghién ctru lam rd méi lién quan giita
dic diém van dong trong hién tai va du bao va phan vung nguy co tai bién dia chat (sut va ha
lan nén dét, sat 16, nirt dat e
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PRIMARILY ANALYSING OF DEM MODEL TO RECOGNIZE ACTIVED
TRACES OF RIVER SAI GON FAULT DURING LATE PLEISTOCEN -
HOLOCEN PERIOD IN HOCHI MINH CITY AREA

Vu Pinh Chinh”, Do Van Linh®
(1) University of Technology, VNU-HCM
(2)South Viet Nam Geological Mapping Division

ABSTRACT: This report represent results of analysing DEM (Digital Elevation Model)
to recognize traces of River SaiGon fault that have been actived during Pliocen — Quaternary
in Ho Chi Minh city area. The result shows that River Sai Gon fault have clearly been actived
during Holocen period with the width of geodynamical zone of about 30km. The fault could
have been actived with average of dextral rate vary from 1,2 mm/year to 16mm/year during
Late Pleistocen — Holocen period. It’s move rate is not recorded in current time.

Keywords: fault, active fault, digital elevation model (DEM), DEM-Lineament, remote
sensing.
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