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UNG DUNG ARCGIS TiNH TAC PONG CUA TUYEN PUONG
GIAO THONG TOI HE SINH THAI

Lé Thanh Toan, Chu Viét Thirc
Truong Pai hoc Pién luc

Tém tit
Mot quéce gia mudn phdt trién nhanh, bén viing thi viéc xdy méi va ket noi cdc
tuyén dwong giao thong la khong thé thiéu. T iy vay, di cling véi sie phdt trién hé thong
giao théng can ddt trong béi canh phdt trlen bén vitng c6 tinh dén cdc tdc dong t6i moi
trieong, kinh té, xd héi. Nhat la cdc tuyén dwong di qua khu vuec hé sinh thdi sé phd
hoai méi trwong song cia hé sinh thdi dy. Viéc danh gid tdc dong ciia tuyén dwong doi
véi hé sinh thdi trong viing c6 tuyén dwong ngay cang diroe cdc nha khoa hoc, quan Iy
quan tam. Bai bdo trinh bay phwong phdp dinh heong dé danh gid mirc do anh hrdng
dé. Két qua givip cho cdc nha quan Iy, thiét ké cé thé lwong héa dwoc mire do anh
hiwong, tir d6 chon dieoe phirong dn tuyén phit hop, anh hwéng it nhat dén hé sinh thdi

khu viee ma tuyén dwong di qua.

Tir khéa: Tuyén dudng giao thong; Hé sinh thai; ArcGIS; Phuong phap danh gia.

Abstract

ArcGl1S application for evaluating impacts of the road on the ecosystem

The construction and connecting of new roads is indispensable for quick and
sustainable development of a country. However, the transport system development
should line in the context of sustainable development considering the environmental,
economic and social impacts. The road crossing an ecosystem area may extremely
impact its habitat. Assessing impacts of the road on the ecosystem has been receiving
increasing attention of scientists and managers. This paper presents a new quantitative
method to evaluate impacts of the road on the ecosystem. This may support managers
and designers to quantify the impact level and then select an appropriate route plan,
reducing impacts of the road on its surrounding ecosystem.

Keywords: Roads; Ecosystem; ArcGIS; Method of evaluation.

1. Pt van dé

Van tai duong b luén dong mot vai
trd cuc ky quan trong d6i véi moi qubc
gia. Puong bd phat trién tao diéu kién cho
con nguoi, hang hoa luu thong 1am tang su
két ndi gitra cac khu vyc tir d6 gbp phan
thic ddy dat nude phat trién vé moi mit,
dac biét 1a sy phat trién kinh té va van hda
xd hoi. Cac tuyén duong dugc xay dung
truGe day da s6 duoc xdy dung dua trén
céc tuyén duong c6 sdn do qua trinh phat
trién ty nhién ma c6 hoic duoc mé méi véi
muc dich dé tang su két ndi gitra cac ving
v6i nhau. Va du hinh thanh theo hinh thire

nao thi da s6 déu khong tinh t6i cac yéu
cau vé didu kién ty nhién, xa hoi di gay ra
sy ton thit to 16n d6i v6i hé sinh thai, gy
nén nhiéu hé lyy vé méi truong va sy phat
trién thuong khong bén viing.

Trudc bdi canh 4y, cin co phwong
phap danh gia taic dong cua mot tuyén
duong ddi voi mot hé sinh thai. Tuy vay,
cac phuong phap thuong duoc st dung
hién nay dé danh gi4 tac dong dén hé sinh
thai chi yéu mang tinh dinh tinh hoic phu
thudc chu quan vao ¥ kién ngudi dénh gia
hodc qua phuc tap 1am cho két qua danh
gia c6 tinh chinh xéc thap [1, 2].
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Chinh vi thé, viéc tim kiém mot
phuong phdp danh gid dinh luong, don
gian, co tinh chinh x4c cao la viéc lam c6
tinh thue tién, can duoc trién khai.

2. Phan tich cic yéu t6 anh hwéng
téi hé sinh thai

Su phd hoai hé sinh thai dugc hiéu
1a khu vyc sinh song, phat trién trudc day
ctia dong thuc vat da bi chia thanh nhiéu
khu vuc nhé va dugc dic trung boi su
giam dién tich cua hé sinh thai [3]. Trong
phan 16n trudng hop thi su pha hoai moéi
truong sinh thai do con nguoi gdy nén ma
trong d6 viéc xay dung cac tuyén duong
chiém ty 1& 16n. Hon nita, tuyén duong
xdy dung con anh huong t6i két cdu hé
sinh thai ma né di qua vi tao ra rao can
cho qué trinh di chuyén cua dong vat sinh
sdng trong khu vuc 4y [4].

Céc phuong phap danh gid sy pha
hoai méi trudng sinh thai rat phtrc tap, dinh
tinh, thiéu cac thong sb c6 thé dong dém
thudn tay. Tuy vay, Cac tic gia Quintana
S.M va Geneletti. D [3, 4] thong qua cac
nghién ctru ctia minh chi ra 3 thong s6 co
ban, chu yéu dugc st dung dé tinh su pha
hoai hé sinh thai gom:

- Dién tich sinh séng cua h¢ sinh thai:
Thong sO ndy gin lién véi dién tich ving
sinh sdng trude va sau khi c¢é tuyén duong
méi. Trén thuc té, khi dién tich hé sinh
thai cang 16n thi ving sinh sdng dong thuc
vat cang on dinh, hé dong thuc vat sé co
diéu kién dé phat trién thuan loi hon. Qua
thuc trén vung dién tich sinh séng du Ion
s& ¢6 nhiéu ngudn thirc an, ngudn nudc va
noi cu tru cho cac loai dong vat hon so véi
nhitng vung chéat hep.

- C6 lap hé sinh thai: Thong sé nay
dua vao khoang cach giita cac vung sinh
séng cua h¢ dong vat. Su xuét hién cua
tuyén duong lam chia ct ving sinh théi.
Qua trinh di chuyén cua dong vat bi gian
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doan va hoat dong sinh sdng cua chung
bi thay ddi. Mot sb loai dong vat cé thé
suy giam do thiéu diéu kién song can thiét
nhu thirc an, noi cu tru,...

- X4o dong hé sinh thai: Thong sb
néy 1a két qua su tac dong truc tiép cia
tuyén duong moi xay du'ng té1 vung
sinh sdng xung quanh tuyén duong Céc
phuong tién luu thong trén tuyén duong
con c6 thé gy ra tai nan cho cic dong
vat khi chung bang qua duong. Tinh hinh
c6 thé cai thién bang cach cho xdy dung
nhiing cdu vuot, hdm chui ngang duong
danh cho dong véat trong khu vuc quan
trong can béo ton. Tuy nhién, viéc lam éy
s& tang chi phi ddu tu cua du 4n.

3. Phuwong phap xac dinh mirc d§
anh huéng ciia tuyén dwong toi hé
sinh thai

Pé danh gia mirc d6 anh huong cia
tuyén dudng dén mot hé sinh thai nao d6
ta can danh gia cu thé cac chi tiéu “dién
tich sinh séng”, “cd lap h¢ sinh thai”,
“x40 dong hé¢ sinh thai”. DPé thuc hién
nhitng tinh toan nay, tac gia dé xuat mot
s6 khai niém va can phan biét mot cach
tuong minh, cu thé d6 1a: “kha ning song”
¢ nghia trai nguoc véi “tic dong xau”.
“Kha nang séng” thé hién diéu kién thuan
loi dam bao kha ning ctia sinh vat ¢ thé
sinh sdng trong lanh tho 4y.

Can tinh anh huong cta tuyén duong
trong khu vyc nghién ctru dbi véi kha
nang séng cta hé sinh thai duoc thé hién
qua su chénh léch kha ning séng giita
trang thai ban dau va trang thai sau khi
c¢6 tuyén duong. Nhom tac gia dé xudt sir
dung phan mém ArcGIS lam cong cu dé
thue hién mo6 phong trang thai mdi truong
va céc tinh toan noi trén.

3.1. Dién tich song ciia hé sinh thdi

Déi véi vimg du kién c6 tuyén duong
di qua, xét phan dién tich tinh tir tim tuyén
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duong ra hai bén, mdi bén 100 m 1a dién
tich chiém dung c6 anh huong 1én hé sinh
thai. Vung gay anh huong nay sé€ giao cat
v6i h¢ sinh thai khu vue. O day can hiéu
rang s6 lugng hé sinh thai phy thudc vao
khu vire xdy dung tuyén duong. Dién tich
ctia khu vuc nghién ctru ¢ thé bién thién
tir vai km? dén hang tram km?. Ty 1¢ ban
dd tir 1/100000 dén 1/5000.

Tiép theo, ta s€ tinh dién tich hé sinh
thai khong bi chiém dung boi tuyén duong
cting ving anh huéng ctia né. Dién tich séng
duoc Si ciia ving sinh thai bang cach loai trir
ving chiém giit ciia vung anh huong myén
dudng. Dé tinh thong s6 ving co thé song
trong h¢ sinh thai, dAu tién can tinh ving
song dugc don vi cua hé sinh thai. Thuc té
nhiing sinh vt s& ua thich sinh song trong
trung tdm cua hé sinh thai hon & vung ria
noi c6 tuyén dudng di qua. Vi thé hé sb vé
giam dién tich séng thue té s& duoc tinh tGi.
Geneletti. D [4] cho rang khi dién tich ving
sinh thai nho hon 4 ha, thong s6 c6 kha ning
song s& gan bang 0; khi dién tich vung sinh
thai 16n hon 4 ha, hé s6 nay dugc lay bang
0,8. Gia thiét nay dong thoi ciing s& duoc sir
dung dé tinh 2 thong s6 khac 1a “sur ¢6 1ap”
va “xao dong hé sinh thai” .

Tir dé xuét ciia Geneletti. D cho thay
t6n tai moi quan hé khong tuyén tinh giita
dién tich 161 hé sinh thdi vdi kha nang
séng don vi ky hiéu 1a v, ctia hé sinh thai
“i”” theo Hinh 1.
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Hinh 1: Méi quan h¢ giita di¢n tich cé thé
song cua h¢ sinh thdi voi khd ndng song

3.2. Sw co lap cua hé sinh thdi

Thuc té cho théy, dong vat mudn di
chuyén dugc tir hé sinh thai nay sang hé
sinh thai khac ngoai yéu td dia hinh ra thi
khoang cach giita cac hé sinh thai 1a yéu
t6 rt quan trong. Vi thé dau tién can xéac
dinh khoang cach gitta cac h¢ sinh thai.

Hinh 2: Khodng cdch két ndi giita cdc viing
sinh thdi
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Hinh 3: Méi lién hé giiva khoding cdch két
néi va kha nding song don vi [4]

Trén Hinh 2 thé hién khoang cach két
ndi gitra hé sinh thdi 2 va 3. Do c6 tuyén
duong maéi nén hé sinh thai 1 bi c6 1ap do
d6 céac két ndi d12 va d13 bj phd hiry. Dya
vao so do duoc dé xuét boi Geneletti. D ta
c6 mdi lién hé giira khoang cach két ndi va
kha ning sdng don vi thé hién trén Hinh 3.

3.3. Sw xdo dong hé sinh thai

Pau tién ta thiét 1ap phan dién tich
tinh tir tim tuyén dudng ra hai bén, moi
bén 100 m trén sudt chiéu dai tuyén
duong. Sau d6 x4c dinh diém trong tim
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G cua ving hé sinh thai. Tiép dén tinh
khoang cich nho nhét tir diém nay dén
ranh giéi 100 m cua tuyén dudng.

Kha nang song don vi theo tiéu chi
x40 dong hé sinh thai dugc xac dinh theo
biéu d6 duge dé xuat boi Geneletti. D thé
hién trén Hinh 4. Theo so db trén ta thiy
khoang céch xdo dong cang Ién thi kha
nang sdng don vi cang cao.

Coi ¥ 14 kha nang song cta hé sinh
thai, thi J dugc xach dinh boi:

Ne
Vv =O,8><ZSI. XV,
i=1
trong d6 v.1a kha nang séng don vi.
Ngoai ra, d¢ tinh tac dong 1én hé sinh
thai ta con phai tinh dén hé so6 khan hiém
dugc xdc dinh bo1 mue dd thay doi cia hé
sinh thai theo Hinh 5. Dau tién can phai
xac dinh phan tram dién tich con lai cia
hé sinh thai so vdi 10 hay 20 nam trudc,
di€u nay ciing tuy thudc vao loai sinh thai.
Vi du khi dién tich h¢ sinh thai thay
do61 50 % so vdi cach day 10 nam thi hé so
khan hiém nay 1a 0,42.
Tac dong dén hé sinh thai duoc tinh
theo cong thirc:
1=0,42x(V, -V;)

Trong do,V,V, lan luot 1a kha nang
song cua hé sinh thai ¢ thoi diém hién tai,
va ¢ thoi diém cach day 10 nam.
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Hinh 4: Khd nding song don vi theo khoding
cdch gay xdo dong
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Hinh 5: H¢ s6 khan hiém theo sw thay doi
dién tich h¢ sinh thdi
4. Ung dung ArcGIS dé tinh tic
dong 1én hé sinh thai

4.1. Gidi thiéu phan mém ArcGIS

ArcGIS 12 dong san phim hd trg
trong hé théng thong tin dia 1y (GIS) cua
ESRI. Tuy muc d6 ding ky ban quyén ma
ArcGIS s€ ¢ dang ArcView, ArcEditor,
Arclnfo. Trong d6 ArcInfo c6 chi phi ban
quyén 16n nhat va nhiéu chtrc nang nhat [5].

Dit liéu vé hé sinh théi trude khi c6
tuyén dudng s& duoc dura vao trong ArcGIS
nhu & Hinh 6. O day dir liéu duoc st dung
la ving dong thuc vat sinh séng cua Vung
Avoine ¢6 dién tich 12,58 km? thudc quan
Chinon, tinh Indre et Loire nudc Phap nam
2010, noi ¢ du kién s& xdy dung tuyén
dudng. Ving Avoine gdm 6 hé sinh théi
noi co cac dong thuc vat sinh séng Vol téng
dién tich hé sinh thai 833 hecta.

Xét tdc dong tdi hé sinh thai khi co
su xut hién cua 1 tuyén dudng t6i 6 hé
sinh thai dugc mo phong nhu trén Hinh 6.
Gia st ¢ tuyén duong s6 1 (dudng mau
d6) di qua hé sinh thai nhu Hinh 7. Ta cin
tién hanh tinh toan cac chi tiéu vé “dién
tich hé sinh thai”, “c6 lap hé sinh thai”,
“x40 dong h¢ sinh thai” sau dé phan tich
va 50 sénh v6i nhau & cac thoi diém trude
va sau khi ¢6 tuyén dudng.
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Hinh 6: H¢ sinh thdi viing Avoine Hinh 7: Tuyén dwong qua hé sinh thdi

4.2. Chi tiéu dién tich hé sinh thai

O trang thai ban dau trudc khi c6 tuyén duong: Dién tich ciia hé sinh thai va kha
nang sdng tuong tng theo tiéu chi nay déi véi ting hé sinh thai duoc tinh theo Bang 1.

Bing 1. Kha néng song theo tiéu chi dién tich truwéc khi cé tuyén dwong

Viing Dién tich (ha) L6i dién tich (ha) Kha ning song | Kha ning song

(Si) 0,8*Si don vi (vi) (vi*Léi)

zl 158,0 126,40 1,00 126,40
72 68,0 54,40 0,86 46,86
73 217,0 173,60 1,00 173,60
74 83,0 66,40 0,93 61,49
75 137,0 109,60 1,00 109,60
z6 170,0 136,00 1,00 136,94
Tong 653,94

Sau khi c6 tuyén duong méi: Mo rong mdi bén duong 100 m cach truc tuyén
duong. Gia tri nay 1a twong ddi vi ta xem nhu tuyén duong trung dung 100 m sang hai
bén dudng. Ta thay hé sinh thai 1 duoc chia thanh 2 viing 13 z11 va z12; hé sinh thai 2
duoc chia thanh 2 vung 1a z21 va z22.

Bing 2. Khd ndng séng theo tiéu chi dién tich khi cé tuyén dwong

Viing Dién tich (ha) L6i dién tich (ha) Kha ning song | Kha ning song
(Si) 0,8*Si don vi (vi) (vi*Léi)
z11 22,18 17,74 0,50 8,83
z12 117,35 93,88 1,00 93,88
721 39,83 31,86 0,69 21,92
722 16,31 13,05 0,40 5,20
73 217,00 173,60 1,00 173,60
74 83,00 66,40 0,93 61,49
75 137,00 109,60 1,00 109,60
26 170,00 136,00 1,00 136,00
Tong 610,51

Tac dong cua thong ) nay tdi hé sinh thai: I1 = 0,42% (653,94 - 610,51) = 18,24 (m?)
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4.3. Tinh thong sé cé lgp hé sinh thdi
Trudce khi ¢6 tuyén duong: Hinh 8 biéu dién kha ning c6 thé di chuyén cua dong
vat gitta 6 hé sinh thai ban dau. O ddy cic dong vat c6 thé di chuyén gitta cac vung (1,
2); (2, 3); (3, 4); (4, 5); (4, 6). Tir d6 ta tinh duwoc khoang cach c6 thé di chuyén gitra
cac h¢ sinh thai va sy c6 1ap hé sinh thai nhu Bang 3.
Bing 3. Cé ldp hé sinh thdi ban dau

Vin Dién tich (ha) |Lai dién tich (ha)|  Cé thé di slg,{,:m (;‘O?:%i Kha niing
g (Si) 0,8*Si chuyén (m) g(v) M1 sbng (v*Loi)
71 158,00 126,40 405,64 0,13 15,80
2 68,00 54.40 405,64 0,13 6,80
23 217,00 173,60 699,69 0,01 1,17
74 83,00 66,40 699,69 0,01 0,45
z5 137,00 109,60 826,19 0,00 0,00
76 137,00 136,00 225,61 0,00 0,00
Tong 24,21
2
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Hinh 8: Di chuyén giita cdc hé sinh thdi trwdc khi cé tuyén dwong
Sau khi c6 tuyén duong:
Bing 4. Kha néng song theo tiéu chi cé lip khi cé tuyén dwong

Viing Dién tich (ha) | Ldidigntich | Cothédi | Khaningsong | Khi ning song

(Si) (ha) 0,8*Si | chuyén (m) dom vi (v) (v,*Li)

zll 22,18 17,74 1857,00 0,00 0,00
z12 117,35 93,88 405,64 0,13 11,74
221 39,83 31,86 405,64 0,13 3,98
722 16,31 13,05 1857,00 0,00 0,00
23 217,00 173,60 699,69 0,01 1,17
74 83,00 66,40 699,69 0,01 0,45
z5 137,00 109,60 826,19 0,00 0,00
76 170,00 136,00 222561 0,00 0,00
Tong 17,33
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Hinh 9: Di chuyén giita cdc hé sinh thdi khi cé tuyén dwong

Tac dong cuia tuyén dudng 1én hé sinh théi theo tiéu chi nay la:

12=042x (24,21 - 17,33) = 2,89 (m?)

4.4. Xdo dong hé sinh thdi

O trang thai ban dau

Bing 5. Kha néng song theo tiéu chi xdo dpng hé sinh thdi truwéc khi cé tuyén dwong

Viing Dién tich (ha) Lai dién tich (ha) | Kha ningsong | Kha ning song
(Si) (0,8*Si) don vi (v) (v.*Lai)
zl 158,00 126,40 1,00 126,40
22 68,00 54,40 1,00 54,40
23 217,00 173,60 1,00 173,60
74 83,00 66,40 1,00 66.40
75 137,00 109,60 1,00 109,60
26 170,00 136,00 1,00 136,00
Tong 666,40
Sau khi ¢6 tuyén duong:
Bing 6. Kha néng song theo diéu kign xdo trong hé sinh thdi ciia phwong dn 1
Ving | Dién tich (ha) | L5i dién tich (ha) | Khoing cich sg:‘ga;;;‘%i Kha ning séng
(Si) (0,8*Si) x40 tron (m) o) (vi*Lai)
zl1 22,18 17,74 831,00 0,99 17,57
z12 117,35 93,88 241,00 0,21 19,71
221 39,83 31,86 463,00 0,80 25,49
722 16,31 13,05 236,00 0,20 2,60
73 217,00 173,60 2 000,00 1,00 173,60
74 83,00 66,40 2 000,00 1,00 66,40
z5 137,00 109,60 2 000,00 1,00 109,60
76 170,00 136,00 2 000,00 1,00 136,00
Tong 550,98
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Hinh 10: Khodng cdch xdo tron hé sinh thdi cua phwong dn 1

Tac dong cua tuyén duong 1én hé sinh thai theo tiéu chi nay 1a: [,=0,42 x (666,40-

550,98) = 115,42(m>).

Téc dong clia tuyén dudng dén hé sinh thai theo ca ba tiéu chi 1a I=1 +1 +1,=136,56

(m?).
5. Két luan

C6 nhiéu phuong phap va cong cy dé
danh gi4 tic dong cua mot tuyén duong
dén hé sinh thai tuy nhién phuwong phap
sir dung ArcGIS s& cho két qua dénh gia
dinh lugng, gidp cho cac nha quan ly,
thiét ké c6 thé lugng hdéa dugc muc do
anh huong tr d6 chon dugc phuong an
tuyén phu hop, anh hudng it nhat dén hé
sinh thai khu vie ma tuyén duong di qua.
Viéc ap dung phuong phdp nay hi¢n nay
chua dugc phat trién rong rai tai Viét Nam
vi thé trong khuon kho bai bao nay nhém
tac gia mong mudn giGi thiéu dé phuong
phép hiéu qua nay co thé dugc sit dung
rong rii dé danh gid mic do anh huong
ctia tuyén dudng & nudc ta trong nhing
nam toi.
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