TAP CHi KHOA HOC BHSP TPHCM Lwong Van Viét

NGHIEN CUU ANH HUONG CUA THAY POI SU DUNG PAT
PEN LUQNG MUA BO CAP CHO NUOC NGAM
TREN PIA BAN THI XA THUAN AN

LUONG VAN VIET

TOM TAT
Muc dich ciia bai bao ndy 1a nghién citu vé anh hwong sw thay doi sir dung ddt dén
lwong nuwdc mua bé cdp vao nguén nwée dudi dat trén dia ban thi xa Thudn An. Két quad
nghién citu cho thdy cé sw giam ddang ké ciia lwong bé cdp nwede mua vio nguon nuée dudi
ddt. Tir nam 1989 dén nam 2014, ti 16 tham trén tong leong muwa trén dia ban thj x& Thudn
An da giam 17,86%.
Tir khéa: @6 thi hoa, tham, nuéc ngam, SCS.
ABTRACT
The effect of landuse change on rainfall recharge to groundwater in Thuan An Town
The purpose of this paper is to study the effects of landuse change on rainfall
recharge to the ground water resources in Thuan An town. The study results show a
significant reduction of the amount of recharge rainwater into underground water sources.
From 1989 to 2014, the proportion of total rainfall infiltration on Thuan An town dropped
by 17,86%.
Keywords: urbanization, infiltration, groundwater, SCS.

1.  Piatvindé

Thuan An 1a mot trong nhimg thi x4 caa tinh Binh Duong, thudc khu vuc kinh té
trong diém phia Nam c6 dién tich ty nhién 8369 ha, chiém 3,11% dién tich ty nhién cta
tinh Binh Dwong. Theo nién giam thong ké tinh Binh Duong [1], ndm 2014 dan s6 thi
X4 12 453.389 ngudi, mat do dan so trung binh 1a 5417 ngudi/km?. Ti 18 ting dan sb cia
Thuan An giai doan 1999-2014 la 5,7%/nam, & mirc cao so v&i ca nudce. Trong giai
doan 2009-2013, téc d6 ting truéng GDP cua tinh Thuan An 12 kha cao, binh quén
13,6%/nam. Tc do do thi hoa va cong nghiép hoa cao ctia Thuan An d4 lam ting déng
ké dién tich mit khong tham.

Theo bdo céo xac dinh ving cdm, tam c4m va han ché khai thac nu6e dudi dat
tinh Binh Duong [2] thi trén dia ban thi x4 Thuan An c6 khoang 21.576 giéng dang
khai thac véi tong luu lwong khoang 70.437m°ngay. Theo bao céo hién trang méi
truong tinh Binh Duong giai doan 2011-2015 [3], trén dia ban thi x4 Thuan An muc
nudce tai cac tang khai thac ¢6 téc do giam trung binh 0,5m/nam do luong khai thac
vugt qua mirc so v6i lwong nudc bod cap vao ngudn nude dudi dat. Piéu ndy tiém 4n
nhiéu nguy co gay sut lun nhanh va 1dm mit 6n dinh cho cic cong trinh xay dung.
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Ngoai ra, Thuan An co trén 20% dién tich dat co do cao dudi 2m, sut lan nhanh két hop
V61 muc nude bién dang 13 cac nguy co tiém tang dan dén ngap lut db thi.

Viéc d6 thi hoa 1a nguy@n nhan dan t6i ti 18 dién tich bé mat ty nhién giam xuéng
trong khi dién tich bé mat khong thim ting 1én khién cho lwong nudc mua bd cap vao
nguon nude dudi dat giam. Bé phuc vu cho viée quan Ii tai nguyén nudc, can tinh toan
c4c anh huong cua su thay doi sir dung dat do qua trinh d6 thi hoa dén sy b cap nuéce
mua vao ngudn nude dudi dat.

2. S6 liéu va phwong phap nghién ctru
- Sé liéu sir dung

Viéc danh gia anh huéng ctia qué trinh d6 thi hoa dén kha ning bo cap vao ngudn
nude dugce thue hién qua cac méc thoi gian 1989, 1995, 2002, 2004 va 2014.

S lidu phuc vu nghién ciru bao gdm cac 16p sir dung dat duoc phén loai tir anh
LandSat ¢ cac mdc thdi gian trén. Cac s6 lidu nay duogc iy trong bao céo [4] va da
dugc dinh dang theo chun cta co quan bao vé thd nhudng Hoa Ki.

S4 liéu mua dugce st dung dé tinh toan 1a sb liéu mua ngay tor nam 1989 dén nam
2014 cna tram do mua Thuan An.

- Phwong phdp tinh lwgng mwa bé cdp

Viéc danh gia anh huong cua qua trinh d6 thi hoa dén lugng mua bo cap (tham)
vao ngu6n nude dudi dit duge thue hién trong giai doan 28 nam, tr ndm 1989 dén nam
2014.

Phuong phap tinh lrong mwa bd cap duoc lwa chon 1a md hinh dudng cong thim
SCS. Phuong phap nay dugc co quan bao vé thd nhudng Hoa Ki phét trién va phu hop
Vi viée danh gia cac anh huong ciia thay ddi sir dung dat do qua trinh d6 thi hoa dén
luong tham. Lwong mua hiéu dung trong phwong phap nay phu thudc vao lwong muwa
tich lity, d6 che phi dét, loai hinh sir dung dat, tho nhudng va do am ki trude. Céc yéu
t6 nay duoc thé hién qua sé hiéu cia dudng cong thim CN. C4c bién sb trong phwong
phap SCS dugc thé hién trén Hinh 1.

< P=P,+1,+F,

S A . .
(5 I, : D sau tn that ban dau
S P.: P§ siu mua hiéu dung

0 F.: Do sau thim lién tuc
'§ | P: Téng do sau mua

Thoi gian mua

Hinh 1. Céc bién s6 trong phirong phdp SCS
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Trong phuong phap nay ngudi ta gia thiét ti s6 gitra do sau tham lién tuc Fa va do
sau mua hiéu dung Pe bang d6 sau thdm t6i da S (kha ning gitra nudc 16n nhét cia loai
dat) trén hiéu cua tong d6 sau mua P trir di d6 sau ton that ban dau Ia, hay:

F S

a

P, P-I,

Tu nguyén li bao toan thi P = Pe + la + Fa nén Pe = P - Fa - Ia, thay vao phuong
trinh trén ta co:

F - S(P-1,)

P—1,+S

Do 1a phuong trinh co ban ciia phuong phap SCS dé tinh d6 sau mua hiéu dung hay
dong chay tryc tiép tir mot tran mura. Qua nghién ciru cac két qua thuc nghiém trén nhiéu
Iuu vue nho, Co quan bao vé thd nhudng Hoa Ki d4 xay dung dugc quan hé thuc nghiém:

la=0,2*S 1)
do do
F - S(P-0,2S) (2)
P +0,8S

Lap dd thi quan hé giita P va Pe bang céc s6 lidu ciia nhiéu luu vue, nguoi ta da
tim ra duoc ho cac duong cong. Pé tiéu chuan héa cac duong cong nay, ngudi ta sir
dung sb liéu ciia duong cong CN 1am thdng sb. D6 1a mot sb khong thir nguyén, ly gia
tri trong khoang (0 - 100). Ddi v6i bé mat khong tham nudc hodc mat nude, CN = 100;
ddi v&i bé mat ty nhién, CN < 100.

Kha nang gilr nude 16n nhét cta luu vuc (S) va dac tinh cua luu vyc c6 quan h¢
Vv6i nhau théng qua mgt tham sb 12 s6 hiéu duong cong CN:

S 25,41000—10CN 3)

CN

Do 4m dat trude tran mua duge goi la do 4m thoi Ki trude. PO 4m nay dugc phan
chia thanh 3 nhém theo d6 am thoi Ki trude:

+  Piéu kién it am (khd), ki hiéu 1a AMC I;

+  Diéu kién 4m binh thuong, ki hiéu 1a AMC II;

+  Diéu kién uét, ki hieu 1a AMC IIL.

Tiéu chuan phan loai diéu kién nay néu trong Bang 1.

Céc s6 hiéu cua duong cong CN da dugc co quan bao vé thd nhudng Hoa Ki lap
thanh bang tinh sin dya trén phan loai dat va tinh hinh sir dung dét. P4t duogc phén
thanh 4 nhém theo dinh nghia san nhu sau:

+  Nhom A: cat ting sau, hoang thd sau va phi sa két tap;

+  Nhoém B: hoang thd néng, dat mun pha cét;

+  Nhom C: mun pha sét, mun pha cat tang nong, dat c6 ham hrong chét hitu
co thap va dat pha sét cao;
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+  Nhom D: dat no ra rd rét khi uét, dat sét déo nang va dat nhiém man.
Bang 2 1a céc gia tri caa CN ddi véi tinh hinh st dung déat khac nhau theo céc
nhom dat phan loai ké trén:
Bdng 1. Tiéu chuan phan logi cdc nhém dg am thoi Ki trieéc [5]

Nhom AMC I I i
Tong Mua khéng | (Inche) <0,5 05-11 >11
luong | hoat dong (mm) <13 13-28 >28
mua 5 LA (Inche <14 14-21 >2,1
ngay Mua cay trong
. phat trién (mm) <36 36 - 53 >53
trudc

Bing 2. Gia tri ciia CN itng voi diéu kién dm trung binh (nhém ACM 1) [5]

M t i dung dit Nhém dat phan loai theo thity vin
: A B C D
Pit trong cay lau nam 62 71 78 81
Bii ¢o 30 58 71 78
Khu cong nghiép 81 88 91 93
Khu nha ¢ 77 85 920 92
Mt nuéc 100 100 100 100

Bang 2 1a bang tra CN cho nhom AMC II (CNII), d6i véi 2 nhém con lai, CN
duoc tinh theo CNII nhu sau:

4,2CN
N, = (4)
)" 10-0,0568CN,,
23CN
o ®)

N(m) = TN Ado~n
10+0,13CN

Trong nghién ctru ndy, cac gia tri CN,, duoc tinh tir s6 liéu sir dung dat va thd
nhudng ciia khu vuc nghién ciru dva trén Bang 2. Phan mém duogc sir dung trong xac
dinh CN 1a HEC-GeoHMS, day la phan mém dugc Trung tdm Ki thuat Thay vin
(Hydological Engineering Center - HEC) Hoa Ki xay dung. HEC-GeoRAS Ila phan
mém chay trén nén ArcGis, xur |i cAc 16p thong tin vé dia hinh, sir dung dat va thd
nhudng nham cung cap s6 lidu dau vao cho tinh toan thity van.

Sau khi c6 CNy, dia vao tong lugng mua 5 ngay trudce dé tinh toan gia tri CN cho
phU hop véi d6 4m dat. Dya vao gia tri CN thu duoc, gid tri caa S duge tinh theo cong
thirc (3), sau d6 tinh dwgc lugng nude bod cap bang tong lwong tham ban dau va lwong
thim lién tuc theo cong thirc (1) va (2).
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3. Két qua va thio luin

- Ddnh gid sw thay doi co ciu siv dung ddt tir nam 1989-2014
Dua vao céc két qua phan loai cac 16p thyuc phii tir anh LandSat bang phan mém
ENVI 4.5 trong béo c4o [4], bang thdng ké bién dong céc 16p thuc phu trong giai doan

tir 1989-2014 dugc thé hién trong Bang 3.

Béng 3. Bang dién tich va phan tram dién tich cdc I6p thwc phi

Dién tich (ha) Dién tich Phin trim

Loai 16p phi Nim 1989 | Nim 2014 b'e?hg;-’ ng b'egz)‘" ng
Mat nudce, song, ao ho 4379 152,31 -285,59 -65,22%
DAt trong cay 1au nam 2359,82 1850,36 '500,46 21,59%
Béi co 2787,74 844,31 -1943,43 -69,71%
bat db thi 2137,8 4028,02 1890,22 88,42%
Pt cong nghiép 645,74 1494 848,26 131,36%

Dua vao két qua ciia Bang 3 cho thay co sy bién dong 18 rét ctia cac loai sir dung dat
trong giai doan 1989-2014, dic biét 1a 3 16p phu: bai co - cly bui, dat xay dung d6 thi va
dat cong nghiép. Dién tich dat cong nghiép co muc ting nhanh nhat véi muc ting
131,36%, tiép theo d6 1a mirc ting dién tich dat d6 thi v6i muc ting 88,42%. Diéu nay lam
cho dién tich cac 16p thuc phii con lai giam di dang ké: Dién tich thyuc phii 12 béi co giam
69,71%, dién tich mdt nude giam 65,22% va dién tich dét trong cay lau nim giam 21,59%.

Nhu vay qua trinh d6 thi hoa va cong nghiép hoa trong giai doan 1989-2014 da
lam thay d6i canh quan bé mit dat, 1am giam nhanh chong cac 16p phi ty nhién. Mot
phan cac 16p phu co bé mit tham nudc mé nhu bai ¢, dat trong cdy, noi cho phép
nude mua chay tran bé cap vao trong long dat sau d dugc thay thé bang cac 16p phi
nhén tao, 1a c4c dang bé mit khong thdm nudce cia cac vét liéu xay dung. Diéu ndy dan
dén kha ning b cap nudc ngam giam va lugng nude mua chay tran ting, 1am suy giam
muc nude ngdm va ting nguy co ngap lut khi c6 nhitng con mua c6 cudng do 16n.

- Két qud xdc dinh CN cho cdc nim

Dua trén sb liéu sir dung dat tir phan loai anh vién tham va s lidu thd nhudng,
két qua xac dinh gia tri cia CN dugc minh hoa trén cac ban dd cua Hinh 2. Tir cac ban
d6 nay, gia tri trung binh cia CN theo cac don vi hanh chinh dugc thong ké va trinh
bay trong Bang 4.

Bdng 4. Gia tri ciia CN tinh trung binh theo cac nam

Nam 1989 | 1995 | 2002 | 2004 | 2014
CN 76,3 | 80,4 | 82,7 | 84,1 | 86,3
Muc tang CN | 1989-2014 14,15%
trong giai doan | 2004-2014 2,61%
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Tir céc két qua thong ké trong Bang 4 cho thdy, trong giai doan tir 1989 dén 2014
thi mac tang ctia CN la khé cao. Tinh trung binh cho toan thi xa, muc tang cia CN
trong toan giai doan nay la 14,15% hay tang 0,42% mot nam. Muc tang cua CN kha
cao 1a két qua cua viéc chuyén d6i muc dich st dung dat cho phat trién do thi va cac
khu cdng nghiép.
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Hinh 2. Lu¢i CN theo cac nam 1989 va 2014
Bdng 4. Gia tri ciia CN tinh trung binh theo cac nam

Nim 1989 | 1995 | 2002 | 2004 | 2014
CN 76,3 | 80,4 |82,7 841 |86,3

Mac ting CN | 1989-2014 14,15%

trong giai doan | 2004-2014 2,61%

Muc ting CN trong 10 nim gan day (2004-2014) l1a 2,61%, hay muc ting trung
binh nam 1a 0,26% mot nam. Nhu vay so vdi toan giai doan, muc tang CN trong nhitng
nim gan day c6 mirc do cham hon, tuy nhién diéu nay khong dong nghia véi viéc mirc
giam lugng tham trong giai doan nay la thap hon.

- Két qud ngi suy CN cho cdc nim khéng cé sé ligu

Dua trén sb lidu CN cho cac nim 1989, 1995, 2002, 2004, 2014 va 2020, gia tri

CN cho cac nam con lai dugc ndi suy theo ham logarithm nhu sau:

CN, =aln(t+b)+c

Trong d6, CNt | gia tri CN cua ndm t; a, b, ¢ 1a cac tham sé. Viée xac dinh cac
hé so ctua phuong trinh nay dugc dua trén viée két hop gitra phuong phap binh phuong
t6i thiéu va phuong phap lap. Két qua xac dinh cac hé sb cua phwong trinh nay dugc
thé hién trén Hinh 3 va phuong trinh thu dugc c6 dang nhu sau:
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CN, =6,290In(t —1982,39) + 64,41 (6)
Pay la phuong trinh logarithm cai tién véi 3 tham sé nén cho do chinh xac cao,
hé s6 xé4c dinh cua phuong trinh ndy 1a R? = 0,995.

Dua trén cong thuc (6), gia tri CNt dugc xac dinh cho tirng nam trong giai doan
1989-2014. Cac gia tri CN nay sé dugc str dung trong tinh toan lugng nudc mua bo cap
cho nudc ngam nhu d& néu trén.
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Hinh 3. Puong cong CN qua cdc nam
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Hinh 4. Liwong mua thwc do va lwong tham tinh todn cho tirng thang
- Két qua xdc dinh lwong mwa bé cip
Tur cac gia tri CNt thu dugc cho timg nam va $6 liéu mua trong giai doan 1989-
2014 cua tram Thuan An, lugng nudc mua bo cap cho nude ngam dugce tinh toan véi
budc thoi gian mot ngay. T lugng mua thyc do va lugng tham ngay, két qua thong ké
cho ting thang dugc trinh bay trén Hinh 4 va két qua thong k& cho cac nam dugc trinh
bay trén Bang 5.
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Theo két qua trong Bang 5, lugng nuéc mua bd cdp cho nudc ngam trung binh
giai doan 1989-2014 la 502,0mm/nam, trong giai doan 2002-2014 1a 425,3mm/nam.
Nhu véy, lugng thdm trong giai doan 2002-2014 ¢4 giam trung binh 76,68mm/nam so
V6i giai doan 1989-2014. Mirc giam nay |a khéng nhiéu so v6i mirc do tang dién tich
mit khong thim. Luong mua trung binh giai doan 1989-2001 thap hon so v&i giai doan
2002-2014 la 130mm véi nguyén nhan 1a do cac bién dong trong khi hau, diéu nay da
lam cho lugng thim giam khong rd rét.

Trong Bang 5, ti 1¢ thim duoc tinh bang phan trim gitra lugng tham trén luong
mua. Bang ndy cho thay ti I¢ tham trung binh trong giai doan 1989-2014 1a 34,63%,
trong giai doan 2002-2014 la 26,52%. Nhu vay, S0 véi giai doan trudc, ti 1€ thAm trong
giai doan 2002-2014 d4 giam 8,1%, hay trung binh mdi nam da giam khoang 0,6% do
su gia ting bé miat khong tham.

Béng 5. Liwong muwea va lwong tham tinh todn theo cdc nam

Lwong Lwong | Tilé Lwong | Lwong | Tilé
Nam mua thAm thAm Nam mua tham tham
(mm) | (mm) | (%) (mm) | (mm) | (%)

1989 14649 | 541,1 | 36,94 2002 1337,2 | 394,1 | 29,47
1990 9748 | 376,2 | 38,59 2003 1401,4 | 4019 | 28,68
1991 958,3 | 427,6 | 44,63 2004 1467,8 | 423,1 | 28,82
1992 653,8 | 318,1 | 48,65 2005 15335 | 4576 | 29,84
1993 1370,0 | 549,9 | 40,14 2006 1373,2 | 360,8 | 26,28
1994 1020,1 | 434,2 | 42,56 2007 2190,9 | 468,7 | 21,39
1995 1528,6 | 503,7 | 32,95 2008 1911,0 | 457,7 | 23,95
1996 17443 | 569,6 | 32,65 2009 1634,0 | 439,7 | 26,91
1997 1483,0 | 480,8 | 32,42 2010 2173,1 | 4358 | 20,06
1998 13743 | 4293 | 31,24 2011 17423 | 4759 | 27,31
1999 14716 | 498,5 | 33,88 2012 1549,2 | 398,2 | 25,70
2000 2219,7 | 632,6 | 28,50 2013 1329,0 | 401,21 | 30,18
2001 1606,2 | 4679 | 29,13 2014 1579,2 | 4140 | 26,21
Trung binh | 1502,4 | 502,0 | 34,63 | Trungbinh | 1632,4 | 4253 | 26,52

- Xu thé gidm ti 1¢ tham , ’ ’
bé thay r6 hon mtrc giam cua ti 1€ tham, phuong trinh xu thé ti I¢ tham dugc xay
dung duya trén sb liéu Bang 5 va dugc trinh bay trén Hinh 5. Phuong trinh ndy ¢6 dang:
TLT, = 2,93.10%¢ 00 (7)
Trong d6, TLTt 1a i I¢ thim cta nam t.
Tir phuong trinh ndy cho ta mirc giam ti 1¢ thim (ATLT) trong giai doan 1989-
2014 la:
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ATLT — 2,93.1021 (e -0,023*1989 _ e—0,023*2014) — 17,86%
Ciing tir phwong trinh (7) va véi gia thiét phuong trinh nay con dung cho t6i nam
2020 va 2030 ta s& c6 ti I¢ tham cho cac nam nay 0 gia tri nhu trong Bang 6.
Bdng 6. Dy bao vé ti 1é tham
Nam 2020 2030
Ti 1€ tham (%) 20,04 | 1592

Nhu véy, S0 véi ti 1& tham trung binh trong giai doan 1989-2001 12 36,33% thi ti
I& thdm theo du bao t¢i ndam 2020 chi con 20,04% giam 16,29% va téi nam 2030 1a
15,92% giam 20,41%. Day 1a c4c gié tri dang bao dong cho suy giam muc nudc ngdm
néu khong co cac bién phap han ché khai thac nudc ngam.
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Hinh 5. Luong mua thuc do va lwong tham tinh todn

4.  Kétluan

Sy phat trién nhanh cac khu d6 thi va cac khu cong nghiép trén dia ban thi x4
Thuan An d4 lam thay d6i dang ké sir dung dat. Trong giai doan tir 1989-2014, dién
tich dat cong nghiép d4 tang 131,36%, dién tich dat do thi ting 88,42%, diéu nay da
lam giam déng ké lwong nudc bd cap vao ngudn nudc dudi dat tir nude mua. So VGi
giai doan 1989-2001, ti 1¢ thAm trong giai doan 2002-2014 d4 giam 8,1%, hay trung
binh m&i nim d4 giam khoang 0,6% do sy gia ting bé mit khong thdm. So vdi ti Ié
thim trung binh trong giai doan 1989-2001 la 34,63% thi ti I¢ thim theo du bao téi
nam 2020 chi con 20,04% va tdi nam 2030 1a 15,92%.

Pé dam bao khong suy giam ngudn nude dudi dat can tinh toan chi tiét can bang
nude, ¢o quy hoach va quan Ii chit ch& viéc khai thac nude dudi dat. Pdi véi quy
hoach d6 thi, cAn dam bao can ddi dién tich mat nuée cay xanh.
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