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Tém tit: Muc tiéu cua nghién cttu 1a tich hop cac 16p nhéan t6 sinh thai anh hudng théng qua mo hinh sinh
théi dua trén co s¢ GIS dé€ xac dinh dia diém thich hop trong qué’ban dia & Tra Bong, Quang Ngai. Nghién
ctru da stt dung phuwong phap phan tich thit bac AHP (Analytic Hierarchy Process) va phuong phap phan tich
tht bac mo FAHP (Fuzzy Analytic Hierarchy Process) d€ xac dinh trong s6/tdm anh hudng cta cac nhan to
sinh théi. Két qua cho thdy khoang 32.321,82 ha duoc xac dinh la thich hop cho loai qué'ban dia Tra Bong,
chiém 76,68% tong dién viung nghién cttu, trong d6 dién tich rat thich hop 1a 19.168,00 ha (45,48%), thich
hop 14 12.219,02 ha (28,99%) va it thich hop 1a 934,81 ha (2,22%).

T khoa: GIS, AHP, FAHP, m6 hinh sinh théi, qué'ban dia, Tra Bong

1  Datvan dé

Qué'la cay 1am nghiép, cay ddc san c6 gia tri kinh t€ cao va tinh dau qué'la nguyén liéu
quy trong cong nghiép duoc pham va thuc pham, vi thé qué cting c¢é thé duoc xép vao nhém cay
cong nghiép [1, 2]. Ngoai ra, do ¢d tan 14 kha day, ram va xanh quanh nam nén ring trong qué
con c6 tac dung phong ho kha hiéu qua. Do d6, qué con duoc goi la cady da muc dich va la mot
trong nhitng loai cay trong duoc lwa chon trong chuwong trinh va dy &n trong ritng nham gép
phan xod déi giam ngheo, gitp nguoi dan mién nui ¢6 co hdi vion 1én lam giau. Gidong qué’ban
dia Tra Bong thudc loai cay dé trong, thich nghi véi moi diéu kién khi hau va dat dai 6 Tra Bong,
Quéng Ngai. Loai cay nay da gan b6 véi nguodi dan dia phuong, dic biét 1a d6i véi nguoi dan toc
Kor. Giong qué'ban dia tuy sinh treong va phat trién cham hon cac loai khac, nhung ham luong
tinh d4u ctia vo qué cao [3]. Hién nay, cay qué ban dia Tra Bong da dwoc Cuc So hiru tri tué (Bo
KH&CN) cap thuong hiéu ciing nhw x4c 1ap ky luc vé mit hang qué dic san viing Dong Nam A,
dong thoi tai Tra Bong cling da c6 nha mdy chung cat tinh dau qué. Ngoai ra, nhu cau trong nuwdc
cting nhu xudt khau ngay mot tang cao vé tinh dau, vo qué va cac mat hang thu cong my nghé
duoc gia cong tir cdy qué. Tuy nhién, ngudn cung nguyén liéu qué'tai dia phwong con chwa twong
xtng v6i tiém nang sén c6 cua huyén. Mt khac, nghé trong qué ban dia ctia ngudi Kor con gép

phai nhiéu van dé nhuw lya chon dia diém trong qué'ban dia chuwa duwoc phu hop, dan tdi sw suy
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thoai dat, tao diéu kién d€ bénh tua muc phat trién. Diéu nay lam suy giam nang suat va chat
luwong tinh dau qué. Ddi voi cac nha quan ly ¢ Tra Bong ndi riéng va Quang Ngai noéi chung, day
la diéu dang lo ngai do nguy co giam sut san lwgng va mai mot giong qué ban dia. Nhan thuc
duoc vai tro quan trong ctia ngudn gen cay duoc liéu, ddc biét la ngudn gen quy hiém cta giong
qué ddc san nay thi nhu cau vé xac dinh dia diém thich hop d€ quy hoach viung chuyén canh qué’
ban dia Tra Bong la rat can thiét. Dén nay, phwong phép phan tich thtt bac AHP (Analytic
Hierarchy Process), phwong phap phan tich tht bac mo FAHP (Fuzzy Analytic Hierarchy Process)
va Hé thong thong tin dia ly (GIS) trong nghién ctru dia diém la thich hop cho cac loai cay trong
ndng lam nghiép [2, 4, 5], trong d6 c6 loai qué, da va dang duoc cac nha khoa hoc quan tam. Muc
tiéu cua nghién ctru nay la: i) danh gia cac nhan td sinh thai anh hudng dén su thich hop caa loai
qué’ban dia va ii) xac dinh dia diém thich hop d€ phuc vu bao ton ngudn gen quy hiém qué'ban
dia tai Tra Bong, Quang Ngai. Cac 16p nhén t6 sinh thai anh hudng dén s thich hop cta loai qué
ban dia Tra Bong duoc tich hop thong qua md hinh sinh thai dua trén GIS d€ xac dinh dia diém
trong qué thich hop la hudng tiép can mdi, dam bao do tin cdy mong mudn. Két qua nghién ctru
khong chi gitp cho cac nha quan ly biét dwgc chinh x4c dia di€ém lwa chon thich hop d€ dé€ luu
trit, bao ton va phat trién bén viing cay qué ban dia Tra Bong, gop phan nang cao thu nhap cho
nguoi dan toc Kor, tang do che phu cta ritng va bao vé méi truong sinh thai ¢ Tra Bong, Quang

Ngai.

2 Vatliéu va phuwong phap
2.1 Vatliéu

Dir liéu khong gian bao gom i) ban d6 ranh gidi hanh chinh huyén Tra Bong, ii) ban d6 kiém
ké tai nguyén rirng nam 2016, iii) ban d6 dia hinh, iv) ban d6 hé thong thuy vén va v) ban d6 khi
héau twr chi cyc Kiém lam Quang Ngai, & ty 1€ 1:25.000, hé toa dd Vn2000 & mui chiéu 3 do.

Dir ligu thugc tinh la thong tin yéu cau vé mat sinh thai cua loai qué ban dia Tra Bong
(Cinnamomum cassia). Cac tac gia ké thira cac tai liéu, bao cdo da cong bd vé yéu ciu sinh thai cay
qué'ban dia Tra Bong, cac dic trung vé dia hinh (dd cao) va toa dd dia ly Vn2000 6 mui chiéu 3
dd ctia khu vuc trong qué duoc xac dinh bang may dinh vi cAm tay GPS Map 78s.

Thong tin vé loai dit, A6 day tang ddt va khi hdu noi qué’ban dia dwoc gdy trong: Tién hanh dao
phéu dién dat tai 6 tiéu chudn dai dién ¢ cac vi tri dia hinh (chan, swon va dinh d6i). Ldy mau dat
theo tang dat 0-30 cm va 30-60 cm, sau d6 tron déu cac mau dat theo tang dé phan tich dat.

2.2 Phuwong phap

Trinh ty cac budc danh gid va xac dinh dia diém trong qué ban dia Tra Bong thich hop
bang phuong phap AHP, FAHP duya trén co s6 GIS dugc trinh bay ¢ Hinh 1.
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Hinh 1. Quy trinh danh gia va xay dung ban d6 thich hop loai québan dia Tra Bong

Phuong phap AHP, duogc Saaty nghién cttu va phat trién vao nam 1980, 1a mot phuwong
phéap duoc st dung d€ xac dinh trong s6 ctia nhitng nhan t6 thong qua ma tran so sanh cap doi
va nho vao d6 dua ra quyét dinh hop ly [5, 6]. Phuong phép phan tich thit bac mo la phan mé
rong tong hop ctia phwong phap AHP [7], do d6 chung t6i da két hop hai phwong phap nay dé
mo ta va xac dinh chinh xac hon céc trong s6 ctia cac nhan td sinh thai anh hudéng. M6 hinh sinh
thai dua trén co s¢ GIS ciing da duoc 4p dung dé€ xac dinh dia diém thich hop trong qué’ban dia
0 Tra Bong, Quang Ngai theo trinh tw cac budc sau:

Budc 1. Xac dinh cac nhan t0 sinh thai anh huwdng dén su thich hop loai qué Tra Bong

Qué ban dia Tra Bong ciing nhuw cac loai qué khac la mot loai cay nhiét d6i, wa khi hau
néng am, thich hop noi ¢ khi hau 6n hoa véi nhiét d6 20-25 °C va lwgng mua hang ndm cao
(2.000-4.000 mm), trén cac dai d¢ cao tir 200 dén 800 m so véi muc nuwdce bién. Qué Tra Bong ¢
thé moc trén dat do vang, dat xam va dat cat pha nhung phat trién tot trén cc loai dat dm, nhiéu
mun, toi x0p, ¢d thanh phan co thit nhe va thit trung binh, dé thoat nuédc, cd tang dat sau va co
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Bang 1. Mttc d6 thich hop qué'ban dia tai Tra Bong, Quang Ngai

Mtec @6 thich hop
Nhan t6 sinh thii ~ Rgt thich hop Thich hop [t thich hop Khéng thich hop
(1) (82) (83) (N)
Luong mua trung 3500-4000;
2500— — <2000; >4
binh nim (mm) 500-3000 3000-3500 2000-2500 000; >4000
Nhict o trung 22-23 23-24 24-25; 20-21 <20; >25
binh nam (°C)
D;it xa\m mun Dit xsi\m (Acl). Dit xdm c6 Dat, ngap
dién hinh Dat xam feralit N % nuwdc/glay( GL),
tang loang 10 aposn .
Loai dat (Achu-h) (Acfa) néng (Acp) dat x6i mon tro soi
oatda Datxammin  Dat phi sa (FL) Ong \AP) da (LP)
Ay o 1 bat xam ket S .
(Achu) bat xam dién hinh bat phti sa dom ri
von (Acf) R
(Acfa) glay nong (FLc)
Thax.@. phan Thit nhe Thit trung binh Thit ndng, cat Sét, cat
co gidi pha
Do day tang dat >100 70-100 50-70 <50
(cm)
Do chua (pHkel) 4-45 4,5-5 5-6 >6; <4
Ham Irong mun 53 3 < _
(%)
D6 cao tuyét déi 200-300;
C G 300— 7 <200; >8
(m) 00-500 500-700 700-800 00; >800
Do déc (°) 3-15 15-20 20-25; <3 >25

Nguon: Diéu tra trén thwe dia 2019 va [2]

d6 doc dia hinh dwéi 25°. Dua vao két qua diéu tra qué'ban dia Tra Bong trén thuc dia, ching toi
da chon chin nhéan t6 sinh thai anh hudng dén sinh truong va phat trién ctia cay qué, bao gom
loai dat, thanh phan co gidi, d¢ sau tang dat, ham lwong mun, d¢ chua cua dat, d6 cao tuyét doi
va do ddc. Céan ctr v€ déc tinh vé dat dai, khi hau va dia hinh khu vuc va déi chiéu véi yéu cau
sinh thai cua loai québan dia, chung t6i xac dinh sy thich hop va khong thich hop. Dya trén nhu
cau cta cay qué ban dia Tra Bong két hop véi két qua diéu tra trén thuc dia, chung toi xac dinh
cac mizc d6 thich hop. Trén co s6 nay, ching tdi da tién hanh sap x&p céc chi tiéu ctia nhan 8 sinh
thai anh hudng dén su thich hop cho loai qué’ban dia (Bang 1), mdi chi tiéu ctia tling nhan t& sinh
thai tuong ting véi muc do thich hop duoc danh gia vdi ting trong s6/s6 diém nhuw sau: rat thich
hop (3 diém), thich hop (2 diém), it thich hop (1 diém) va khong thich hop (0 diéin).

Budc 2. Xac dinh trong s6 cuia cac nhan t0 sinh thdi anh hiedng dén su thich hop loai qué'ban dia

Chin nhan t6 phu anh huong dén su thich hop loai qué ban dia Tra Bong duoc gdp thanh
ba nhan td sinh thai chinh d€ xay dung ban d6 dia diém thich hgp cho loai qué ban dia, bao gom:
1) Nhéan t6 sinh thai dat: loai dat, d6 day tang dat, thanh phan co gidi, ham lwong mun va d6
chua cta dat, 2) Nhan td sinh thai khi hau: luong mua va nhiét do va 3) Nhan t6 sinh théi dia
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Béang 2. Ma tran so sanh cap doi trong phuwong phap AHP

Nhan t6 sinh thai anh huéng (N1) (N2) (Nw) Trong s6
Nhaén t6 sinh thai chinh/phu 1 (N1) 1 N2 Nin Wi
Nhan t6 sinh thai chinh/phu 2 N 1 N Wa
(N2)

Nhaén 6 sinh thai chinh/phu (Nn) N N2 1 Win

hinh: d6 cao tuyét do6i va d6 doc. Viéc diéu tra trén thuc dia cho thdy ba nhén td sinh thai chinh
va chin nhan t6 sinh thai phu 6 vai tro, tdm quan trong va anh hwong khac nhau dén xac dinh
dia diém thich hgp loai qué ban dia Tra Bong. Do d¢, viéc xac dinh tam quan trong ctia cdc nhan
t0 sinh thai la rat can thiét.

Phuong phap AHP duoc st dung d€ tinh cac trong s ctia cac nhan td sinh thai anh huong
dén su thich hop loai qué’ban dia. Phuong phap nay c6 sau budc chinh sau: i) phéan tich cdc nhan
t0 anh huong dén muc tiéu; ii) xay dung phan cdp AHP; iii) 1ap phiéu khao sat ba chuyén gia va
thao luan nhém vé mitc d6 quan trong ctia cac chi tiéu thong qua ma trén so sanh cdp doéi (Bang
2); iv) tinh céc trong s6 cta cdc nhan t6 anh hudng; v) ki€ém tra tinh nhat quan; vi) tdng hop két

qua d€ dua ra danh gia cudi cung.

Theo phuong phap AHP, d€ ma tran so sanh cdp doi twong quan gitra cac nhan to sinh thai
can lua chon dat d6 tin cay cho phép. Két qua danh gid trong sd cua cdc nhan td sinh thai anh
huong can duoc kiém chitng bang ti s nhat quan (Consistency ratio: CR) va duoc tinh theo cong
thire (1)

CR= 4 ¢!
RI

Cl = tmacn @
n-1

trong d6 CI 1a chi s6 nhat quan (Consistency Index); RI 1a chi s6 ngau nhién (Random Index) va

Amax la gid tri riéng 16n nhat ctia ma tran so sanh va dwgc tinh theo cong thic (3).

n n n
[Dw Fw, S,
Vi =—| n=l +n=1 +n=1

ax— | ————— +t———+ ...
n ' W, W,

nn

®)

Chi s6 RI cua Saaty [4, 5] twong Gng véi s6 luong nhan t6 sinh thai anh hwong (1) duoc
trinh bay ¢ Bang 3.
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Xéc dinh tht bac nhén t6 chinh va phu > Thiét 14p ma tran so sanh cac nhan t& chi

|

Tinh toan trong s6 nhan t6 chinh va phu (W)

Tinh ty s6 nhat quan nhan t6 chinh va phu (CR)

A

A

\ 4
CR < 0,1 (chdp nhén) CR 20,1 (khong chdp nhén)

A 4

Trong s6 nhan t6 chinh (W) Trong s6 nhan t8 phu (W2)
| |

A 4
Trong s6 chung (Wj = Wix W)

Hinh 2. Phuong phap tinh trong s& ctia cac nhén t8 sinh thai anh huong dén sy thich hop
loai qué Tra Bong

Béang 3. Chi s6 RI do Saaty dé xuat

n 1 2 3 4 5

RI 0,00 0,00 0,52 0,90 1,12

Két qua chdp nhan khi gia tri cia CR nho hon 0,1 hay <10%. Néu CR hon thi cac trong
s0 ctia cac nhan td sinh thai dén su thich hop cho loai qué'ban dia Tra Bong la chua thich hop
va can phai thuc hién lai ma tran so sdnh cdp déi. Trinh tw, cac bude tinh trong s6 theo phuong
phap phan tich thtt bac AHP dwoc trinh bay ¢ Hinh 2.

Phuong phap FAHP cho phép nguoi ra quyét dinh tinh trong sd chinh xac cua cac nhan t&
dau vao trong mo hinh sinh thai. Phuwong phap FAHP dé€ tinh toan cac trong sd cua cac nhan t&
anh hudng bao gom sdu budce chinh sau: i) phan tich cac nhéan t6 anh hudéng dén muc tiéu; ii) xay
dung phan cap AHP; iii) lap phiéu khao sat v€ muirc d§ quan trong cta cac chi tiéu thong qua ma
tran so sanh cdp ddi; iv) kiém tra tinh nhat quén bang phuong phdp AHP; v) tinh bo trong s6
bang phuong phap FAHP; vi) tong hop két qua dé dua ra danh gia cudi cing.
Budc 3. Xay dung co so dit liéu nghién cttu
— Xdy dwng I6p dir ligu vé dat: Lop ban d6 vé loai dat, thanh phan co gidi, d6 day tang dat, ham
lwong mun va do chua ctia dat duoc xay dung dwa trén ngudn dir liéu cua ban d6 dat ty 1€ 1:50.000
tte chi cuc Kiém lam tinh Quang Ngai két hop véi diéu tra trén thuc dia. Chang toi da tién hanh
dao 20 phfiu dién dat tai 6 tiéu chudn dai dién 0 cac vi tri ¢ trong qué'ban dia. Ldy mau dat theo

tang dat 0-30 cm va 30-60cm, sau d6 tron déu cac mau dat theo tang dé phan tich dat theo tiéu
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chuén Viét Nam hién hanh d€ xac dinh cac chi tiéu nhu thanh phan co gidi, d6 chua ctia dat, mun

tong s6 va cac chi tiéu khéc c6 lién quan.

— Xdy dwng dir liéu dia hinh: St dung ban dia hinh ty 1& 1:50.000 ttr chi cuc Kiém 1am tinh Quang
Ngai d€ phan tich va thiét 1ap dix liéu dia hinh vung nghién cttu. Lép ban d6 dai cao va do doc
anh huong dén su thich hop loai qué ban dia Tra Bong duwgc xay dung tir md hinh s6 do cao
(DEM) bang phan mém 3D Analyst va Spatial Analyst.

— Xdy dwng dir liéu khi hdu: Lop ban d6 lugng mua va nhiét dd dugc xay dung dua trén ngudn di
liéu ctia ban d6 khi hau két hgp véi thong tin vé lwong mua va nhiét d6 6 huyén Tra Bong trong

vong 10 ndm gan nhat.
Budc 4. Xay dung ban dd thich hgp cho loai qué’ban dia

Dé xay dung ban d6 dia diém thich hop cho loai qué'ban dia, can phai lua chon mo hinh
sinh thai d€ phan tich cac nhéan t6 sinh thai anh huong dén su thich hop loai qué ban dia Tra
Bong. C6 rat nhiéu mo hinh chdng chap cac 16p nhan t6 anh hudng dén su thich hop cho cac loai
cay trong [2]. Trong nghién cttu nay, chiing t6i sit dung mé hinh sinh thai phéi hop tuyén tinh ¢
trong s va tich hop céc chi tiéu ctia cac nhan t6 gidi han vi da dugc st dung phd bién dé tinh chi
s0 thich hop (LSI) cho céc loai cay trong lam nghiép. Dua trén co sé phan chia anh hwong cua
nhan t& sinh thai dén sy thich hop cho loai qué'ban dia Tra Bong, mdi mot nhan td sinh théi duoc
phan chia ra bon mtrc d¢ thich hop khac nhau. Sau khi hoan thanh phan mttc d¢ anh huong dén
su thich hop, xac dinh trong sd va diém tuong tng véi tiing muc d¢ thich hop cta ting nhan té
sinh thai, tat ca cac 16p dit anh huong nay dugc chuyén tir dit liéu Vector sang dit liéu Raster, roi
sau d6 duoc chong chap ting 16p va tich hgp vdi cac chi tiéu gidi han ctia tiing nhan t6 sinh thai
trong GIS thong qua mo hinh sinh thai theo phwong trinh (4)

LSl = X Wi R; 7l:1Cj 4)

trong d6 LSI 1a chi sd thich hop cho loai qué ban dia Tra Bong; W 1a trong s6 chi mirc do anh
huéng/quan trong ciia nhéan t6 sinh thai thit j; Ry la diém thich hop cho loai qué’ban dia Tra Bong
cuia chi tiéu thit i trong nhan t6 sinh thai va moi treong thit j; n 1a s6 lwong cac nhan t6 sinh thai
sinh thai va mdi treong duoc xem xét cho muc tiéu xac dinh dia diém thich hop cho loai qué’ban
dia Tra Bong; m 1a s6 luong nhan t& sinh thai gidi han; Cj la gid tri giéi han ctia nhan t6 sinh thai
thit j cho loai qué ban dia Tra Bong (chi tiéu ctia nhéan t6 sinh thai thit j 6 mic khong thich hop
nhan gia tri bang 0 va & cac mitc d6 thich hop con lai nhan gia tri bang 1).

Ban d6 thich hop cho loai qué ban dia Tra Bong duwoc xay dung dua trén co sd phan tich
chi s& thich hop tong hop LSI cho tung vi tri/dia diém. Chi s6 nay dwgc phan ra bon muc d6 thich
hop; ngudng thich hop cta titng miec duoc xac dinh ¢ gitta thang diém ctia cac muc do diém
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thich hop twong ting voi thang diém danh gia nhuw sau: i) rat thich hop cao (22,5), ii) thich hop
(1,5-2,5); iii) it thich hop thap (0,5-1,5); iv) khong thich hop (<0,5).

3 K&t qua va thao luan
3.1 Danh gia trong s8 ctia cac nhan t6 sinh thai anh huéng dén suw thich hop qué Tra Bong

bia diém thich hop trong qué ban dia Tra Bong duoc danh gia thong qua mo hinh sinh
thai dya trén co sd so sanh gitta moi treong sdng va nhu cau vé mat sinh thai ctia loai qué ban
dia Tra Bong. Theo phuong phap AHP va FAHP thi tong trong sd ctia cac nhan to sinh théi anh
huong c6 gia tri bang 1, nhan & sinh thai c6 tim anh huéng cao hon thi nhan t& dé c6 gid tri trong
s0 16n hon. Két qua tinh todn trong sd/tam quan trong ctia cac nhan td sinh thai chinh, nhan t&
sinh thai phu va chung cho ting nhén td sinh thai chinh va phu dwgc tich hop vao GIS d€ xac
dinh dia diém thich hop cho tiing loai qué'ban dia Tra Bong (Bang 4).

Bang 4. Trong s6 clia cac nhén t6 sinh thai anh hudéng dén s thich hop qué’ban dia Tra Bong

T Nhéin td sinh ~ Trong sé chinh Nhén t8 sinh thai Trong s8 TZﬁﬂigso
thai chinh (W) phu phu (W2) (W= Wix W)

Loai dat 0,364 0,151
b6 day tang dat 0,235 0,097

1 bat trong 0,415 Thanh phan co gidi 0,182 0,076
Do chua 0,132 0,055
Ham luong mun 0,087 0,036
Luong mua 0,571 0,197

2 Khi hau 0,345
Nhiét d6 0,429 0,148
D6 cao tuyét doi 0,600 0,144

3 Dia hinh 0,240
bo déc 0,400 0,096

Bang 5. Cac tham s6 cia AHP va FAHP
TT Tham s Két qua cua nl}an t0 sinh thai Két qua cua nhanﬂto sinh thai
chinh phu (dat)

1 Lambda max (Amax) 3,00154 5,01217

2 Chi s6 nhat quat (CI) 0,00077 0,00304

3 Chisd ngau nhién (RI) 0,52000 1,12000

4 Ty s6 nhat quan (CR) 0,00086 0,00585
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Trong treong hop sd luong cac nhén t6 sinh théi chinh va phu lwa chon 23, can phai kiém tra lai
d0 tin cdy cua cdc trong s6 hay tdm quan trong ctia cac nhan td sinh thdi anh huwdng dén su thich
hop cho loai qué'ban dia Tra Bong. Theo phwong phap AHP va FAHP thi can phai tinh toan cac
tham s6 ctia ma tran so sanh cdp d6i cho ba nhan td chinh (dat/thd nhudng, khi hau va dia hinh)
va ndm nhan t6 phu ctia nhan t& dat (loai dat, d¢ day tang dat, thanh phan co giéi, d6 chua va

ham lwong mun) (Bang 5).

C6 thé thay ty s6 nhat quan (CR) ctia nhan td sinh thai chinh va nhéan td sinh thai phu déu
nho hon 0,1. Bi€u nay ching to cac trong s6 ctia cac nhan td sinh thai xac dinh dwoc ¢ Bang 4 dat
yéu cdu, nén duoc chdp nhan dua vao tich hop trong GIS dé€ xac dinh cac chi s6 thich hop cho
loai qué’ban dia 6 Tra Bong, Quang Ngai.

3.2 Danh gia su thich hgp ctia nhén t6 sinh thai dén loai qué Tra Bong
Déanh gia sy thich hop ctia nhan t6 dat trong

bat la mot trong nhiing nhan t6 sinh thai c6 tam quan trong nhat trong viéc lua chon co
cdu cay trong hop ly theo nguyén tic “dat nao cay ay”. Két qua diéu tra trén thuc dia cho thay
qua trinh sinh treong va phat trién ctia qué ban dia Tra Bong c6 quan hé mat thiét dén loai dat,
d6 day tang dat, thanh phan co gidi, d6 chua va ham lwgng mun. Cac loai dat ¢ Tra Bong duoc
phén ra thanh ndm nhém: i) nhém dat xam, ii) nhom dat phu sa, iii) nhom dat cat, iv) nhém dat
glay va v) nhém dat x6i mon tro soi da. Két qua phan tich cdc mau dat cho thay c su khac nhau
gitra cac loai dat vé thanh phan co gidi, d6 chua pHka, ham lwgng mun, nito tong s6 va kali c6
sén. Thuec t& cho thady qué ban dia Tra bong cé thé moc trén nhiéu loai dat xam, dat do vang va
dat cat pha nhung phat trién tot trén cac loai dat am, nhiéu mun, toi xop, ¢é thanh phan co thit
nhe va thit trung binh. Dua trén co sé anh hudng ctia nhan td dat trong dén sinh truwong, phat
trién va chat luong vo qué, nam 16p nhan t6 phu cta dat trong lua chon dwgc tich hop trong GIS

thong qua phuwong trinh (5).

LSIi= (0,364 x LD + 0,235 x PDTD+ 0,182 x TPCG + 0,132 x DPCHD + 0,087 x HLM) x (5)
[1Ci

trong d6 LS 1a chi s6 thich hgp ctia nhéan 6 dat trong; LD 1a loai dat; PDTD la d¢ day tang dat;
TTCG la thanh phan co gi¢i; DCH la d¢ chua ctia dat; HLM 1a ham luong mun; [ la tich hop; Cit
la gid tri giéi han ctua nhan td sinh thai phu thit j cia nhan t& dat (chi tiéu cua ndm nhan t6 phu
dat trong & muitc khong thich hop nhan gia tri bang 0 va & cac mic d6 thich hop con lai nhan gia
tri 1). Két qua phan tich chi so thich hgp cia nhan t& dat trong (LSIi) duwoc phan loai lai thanh bon
muc d thich hop: i) rat thich hop, ii) thich hop, iii) it thich hop; iv) khong thich hop, tuong ting
v6i dién tich cua tirng murc d6 thich hop cho loai qué'ban dia Tra Bong, Quang Ngai (Bang 6).

13



Nguyén Vin Loi va CS. Tép 129, S6 3D, 2020

Bang 6. Su thich hop ctia nhan t6 dat trong qué ban dia & Tra Bong

TT Mikc d6 thich hop Chi s6 thich hop (LSI))  Dién tich (ha) Ty 1& (%)
1 Ratthich hop >2,5 18.759,07 44,51
2 Thich hop 1,5-2,5 13.997,78 33,21
3 ltthich hop 0,5-1,5 0,00 0,00
4 Khong thich hop va dat mit nudc <0,5 9,393,06 22,28

Téng - 42.149,91 100,00

C6 thé thay dién tich dwgc danh gia la rat thich hop va thich hop cho loai qué'ban dia Tra
Bong la rat 16n (twong tng vaéi 18.759,07 va 13.997,78 ha), chiém 44,51 va 33,21% tong dién tich
cac loai dat hién c6 ¢ vung nghién ctiu, trong d6 phan 16n dién tich dwoc xac dinh 6 nhém loai
dat xdm mun dién hinh (Achu-h), dat x4dm mun (Achu) va dat xam feralit (Acfa), vdi do day tang
dat trén 70 cm. Tuy nhién, dién tich dwoc danh gia ¢ mic do khong thich hop cho loai qué ban
dia Tra Bong chi ¢6 8.751,75 ha (20,76%), tap trung chu yéu trén dat x6i mon tro soi da (LP) va
loai dat glay.

Pénh gia sy thich hgp ctia nhan t6 khi hau

Khi hau 1a mét trong nhiing nhan t6 rat quan trong anh huong su hinh thanh cac loai dat,
dong thoi cting anh hwong rat 16n dén sinh treong va phat trién cua cac loai cay trong 1am nghiép.
Qué'ban dia Tra Bong la mot loai cay nhiét d6i, wa khi hau ndéng am, thich hop noi c6 khi hau 6n
hoa (20-25 °C) véi lwong mua hang ndm cao (2.000—4.000 mm). Thuec t€ cho thay nhan t6 khi hau
c6 ca tac dong tich cuc 1an tiéu cuc dén phat trién viing chuyén canh va bao ton qué’ban dia Tra
Bong. Han ché&'khi hau c6 thé gay ra ton that truc tiép hodc gian tiép dén su gia tang sinh khoi va
chat luong vo qué; dac biét sw xudt hién bénh tua muec trén cay qué'cd lién quan dén ché& do nhiét
va lugng mua. Hon nita, qua két qua diéu tra trén thuc dia, ching t6i thdy rang dia diém thich
hop cho loai qué'ban dia Tra Bong sinh truwong va phat trién chiu sw anh hudong ctia nhiét d¢ va
lwong mura trung binh hang nam. Do d6, nhiét d¢ va lwong mua trung binh hang nam dwoc xem
xét nhw 1a nhan t6/yéu t6 gidi han cho viéc xac dinh dia diém thich hop cho loai qué'ban dia Tra
Bong. Tuong tw nhu danh gia sw thich hgp cta nhan td dat trong, dua trén co s anh huong cua
khi hau dén sinh trudong, phat trién va chat luong vo qué, hai 16p nhan t6 phu cua khi hau lya
chon (nhiét d6 va lwong mua trung binh hang nam) dwoc tich hop trong GIS thong qua phuong
trinh (6).

LSL= (0,571 x LM + 0,429 x ND) x [1Cp2 (6)

trong d6 LSL la chi s6 thich hop cta nhan t6 khi hau; LM la luong mua trung binh hang nam;
ND la nhiét d§ trung binh hang nam, [] la tich hop; Ci2 la gia tri gidi han ctia nhan td sinh thai
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Bang 7. Su thich hop ctia nhéan t6 khi hdu cho loai québan dia ¢ Tra Bong

TT Mic d6 thich hop Chi s0 thich hop (LSI:)  Dién tich (ha) Ty 1é (%)
1 Rat thich hop 225 36.188,33 85,86
2 Thich hop 1,5-2,5 5961,58 14,14
3 Tt thich hop 0,5-1,5 0,00 0,00
4 Khéng thich hop va dat mit nudc <0,5 0,00 0,00

Téng - 42.149,91 100,00

phu thi j ctia nhén t6 khi hau (chi tiéu cta nhan t6 luong mua va nhiét d6 ¢ mic khong thich

hop nhan gia tri bang 0 va & cac mitc dd thich hop con lai nhan gia tri bang 1).

Két qua phan tich chi s& thich hop ctia nhan t& khi hau (LSIz) dua trén co so GIS & mdi cap
lwong mua va nhiét d6 twong tng voi muire do tac dong tong hop ctia hai nhan t6 phu khi hau
anh huong dén ting muic d6 thich hop cho loai qué ban dia Tra Bong, Quang Ngai duoc trinh
bay ¢ Bang 7.

S6 liéu cho thay 100% tdng dién tich tw nhién ctia vung nghién cttu dwoc danh gia la rat
thich hop va thich hop cho loai qué ban dia Tra Béng. Diéu nay cho phép khang dinh diéu kién

khi hdu ¢ day rat thuan loi cho loai quésinh trudng va phat trién.

Déanh gia sy thich hop ctia nhén 8 dia hinh

Dia hinh la mét trong nhiing nhan t6 quan trong anh hudng dén qua trinh sinh treong va
phat trién ctia loai qué ban dia Tra Bong, dong thoi cling anh hudng dén su hinh thanh cac loai
dat va tiéu vung khi hau. Nhiét d6 va d6 am khong khi thay d6i theo d¢ cao cua dia hinh; d6 am
cua dat cting thay d6i theo d6 doc va dai cao dan dén viéc hinh thanh cic vanh dai thuwe vat khac
nhau. Mat khéc, diéu tra thuc dia cho thdy qué ban dia Tra Bong sinh trudng va phat trién tot
trén cac dai d cao tir 200 dén 800 m va cb dd doc dia hinh dwdi 25°. Boi vay, dai cao va do doc
dia hinh dwgc xem xét nhu 1a yéu t6 gidi han cho viéc xac dinh dia diém thich hop cho loai qué
ban dia Tra Bong. Tuong tw nhu danh gia su thich hop cta nhan t& dat va nhan t6 khi hau, dwa
trén co s¢ anh huong cua dia hinh dén sinh trudng, phat trién va chat luong vo qué, hai 16p nhan
t0 phu cua dia hinh luya chon (dai cao va d6 doc dia hinh), chi s6 thich hgp dwgc tich hop trong
GIS thong qua phuong trinh (7).

LSL = (0,600 x DC + 0,400 x PD) x [1C5s @)
trong d6 LSIs la chi sd thich hgp cia nhan t6 dia hinh; DC la d§ cao tuyét doi; PD la d6 doc dia
hinh, [ 1a tich hgp; Cjs 1a gid tri gidi han ciia nhan t6 sinh théi phu thit j ciia nhan t6 dia hinh (chi
tiéu cua hai nhan t6 phu la dai cao va d¢ doc ¢ miec khong thich hop nhan gid tri b;fmg 0 va & cac

mtec do thich hop con lai nhén gia tri bﬁ“mg 1).
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Bang 8. Su thich hop ctia nhén t6 dia hinh cho loai qué’ban dia ¢ Tra Bong

T Mitc do thich hop Chisg thichhop (LSI)  Diéntich (ha) Ty 1é (%)
1 Rt thich hop 225 5.009,29 11,88
2 Thichhep 15-2,5 15.582,53 36,97
3 It thich hop 05-15 12.381,21 29,37
4 Khong thich hop va dat mat <05 9.176,88 21,77
nwoc
Téng _ 42.149,91 100,00

Két qua phan tich chi s& thich hop ctia nhan t& dia hinh (LSIs) dya trén co s& GIS 6 mdi cap
dai cao va d¢ doc tng voi mie d§ tac dong tdng hop cua hai nhan t6 phu dia hinh anh hudng
dén muc d6 thich hop cho loai qué’ban dia Tra Bong duoc tong hop ¢ Bang 8.

C6 thé thay phan 16n dién tich vung nghién cttu duoc danh gid 1a rat thich hop, thich hgp
va it thich hop cho loai qué ban dia Tra Bong tuong tng véi dién tich 1an luwot 1a 5.009,29 ha
(chiém 11,88% tdng dién tich cac loai dat hién c6 & vung nghién ctru), 15.582,53 ha (36,97%) va
12.381,21 ha (29,37%). Dién tich duoc danh gia ¢ mirc d¢ khong thich hop cho loai qué ban dia
Tra Bong chi ¢6 9.176,88 ha (21,77%). Dia hinh dai cao 300-700 m va dé déc dia hinh 3-20° dwoc
xac dinh 1a rat thich hop va thich hop, trong khi d6 dai d6 cao trén 800 m va xung quanh dinh
d6i 100 m ¢ cac dinh nui cao trén 400 m cling duwoc xac dinh la khong thich hop.

3.3 Danh gia tong hop va xdy dung ban do thich hgp cho loai qué ban dia Tra Bong

Ban d6 thich hgp cho loai québan dia Tra Bong duoc thiét lap dwa trén co sé phan tich cac
16p dit liéu anh hudng dén su thich hop loai qué Tra Bong. Tuong tu nhu trén, cac 16p dit liéu
sau khi da dwoc xac dinh mtee d¢ thich hgp, xac dinh trong s6 va diém twong ting vdi tirng murc
d6 thich hop, duoc chuyén tir dit liéu Vector sang di liéu Raster, roi sau d6 tich hop tung 16p
trong GIS thong qua mé hinh sinh thai phdi hop tuyén tinh ¢é trong s6 theo phuong trinh (8).

LSI= (0,151 x LD + 0,097 x bDTD + 0,076 x TPCG + 0,055 x DCH + 0,036 x HLM + 0,197 (8)

x LM + 0,148 x ND + 0,144 x BDC + 0,096 x BD) x [1C;
trong d6 LSI1a chi s tong hop thich hop cho loai qué Tra Bong; LD la loai dat; PDTD la d6 day
tang dat; TTCG la thanh phan co giéi; HLM la ham lwong mun; DCH la d6 chua cua dat; LM 1a
lwong mwa trung binh hang nam; ND la nhiét d6 trung binh hang nam; DC la d¢ cao; PD la d6
ddc; [11a tich hop va Cjla gia tri giéi han cta nhan td sinh thai thi j (chi tiéu cta chinh nhan t&
sinh thai 6 mtc khong thich hop nhan gia tri bzfmg 0 va 0 cac mttc d6 thich hop con lai nhan gia
tri bang 1).
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Bang 9. Tong hop dién tich thich hop cho loai qué’ban dia & Tra Bong

TT  Mitc do thich hop Chi s6 tdng hop thich( ]13;’11; Dién :;c:; T)(r/le;
1 Rat thich hop 225 19.168,00 4548
2 Thich hop 1,5-2,5 12219,02 28,99
3 Tt thich hop 0,5-1,5 934,81 2,22
4  Khong thich hgp va dat mat nudc <0,5 9.828,09 23,32

Téng - 4214991 100,00

Két qua chong chin 16p dit liéu sinh thai anh huwong dén sy thich hop cho loai qué’ban dia
Tra Bong véi cac gia tri chi s6 tdng hop thich hop cho loai qué'ban dia Tra Bong khac nhau cho
mbi pixel. D& xay dung thich hop cho loai qué'ban dia Tra Bong, chting t6i da tién hanh phan loai
lai chi s6 LSI thanh bon mic d6 thich hop: i) rat thich hop; ii) thich hop; iii) it thich hop; iv) khong
thich hop. Dién tich va vi tri cdc mte d¢ thich hgp cho loai qué ban dia ¢ Tra Bong duoc trinh
bay ¢ Bang 9 va Hinh 3.

S6'liéu cho thay tong dién tich dugc danh gid la thich hgp cho dén it thich hop cho loai qué
ban dia Tra Bong la 32.321,82 ha (76,68% tong dién tich tw nhién), trong dé 7.139,54 ha (16.94%)
duoc xac dinh ¢ ring thuong xanh ngheo; 1.101,57 ha (2.67%) ¢ rung thuong xanh phuc hoi;
2.3602,07 ha (56.00%) ¢ ring trong cac loai va 478.64 ha (1.14%) ¢ trén dat c6 cay bui. Day chinh
la co sO quan trong trong viéc quy hoach vung trong qué'ban dia thuén loai tap trung va lam giau
ring thong qua bién phép trong bd sung loai qué ban dia Tra Bong doi véi nhitng khu vuc c6
ring thuong xanh ngheo va phuc hoi phan bo, chuyén déi co cau cay trong hop ly tir cac cac loai
cay khac sang trong qué. Hon nita, trén toan bo dién tich dwgc xac dinh 1a thich hop cho loai qué
ban dia Tra Bong thi phan 16n dién tich duoc danh gia la rat thich hop va thich hgp véi dién tich
twong tng 1an lwgt la 19.168,00 (45,48%) va 12.219,02 ha (28,99%). Trong khi d6, dién tich dugc
xac dinh it thich hop chi chiém mét ty 1€ rat nho (2,22%, tng vdi 934,81 ha). Nhitng dia diém rat
thich hop cho loai qué'tap trung chu yéu 6 cac xa Tra Hiép, Tra Thay, Tra Son, Tra Bui, Tra Lam
va Tra Giang. Két qua nay tuong dong voi két qua diéu tra trén thuc dia vé hién trang vuon
qué/ring qué'ban dia Tra Bong hién nay va dia diém ctia 200 cay trdi/dau dong ¢ 87 ho trong qué
ban dia da duoc s6 NN&PTNT Quang Ngai phé duyét tai Quyét dinh s6 1165/QD-SNNPTNT
ngay 16 thang 12 ndm 2016. Diéu nay khang dinh mttc d§ chinh x4c ctia ban d6 thich hop cho loai
qué’ban dia 6 Tra Bong thong qua mo hinh sinh thai phoi hop tuyén tinh cé trong sd dua trén co
so GIS.
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Hinh 3. Ban d6 thich hop cho loai qué’ban dia & Tra Bong

4  Kétluan

Két qua phan tich cac 16p di liéu ctia cac nhan td sinh thai dua trén co so GIS trong viéc
xac dinh dia diém thich hop d€luu trit, bao ton va phat trién bén viing cay qué ban dia Tra Bong
la hudng tiép can mdi. Ban d6 thich hop duoc xay dung thong qua mé hinh sinh thai phoi hop
tuyén tinh c6 trong s6 dua trén co so GIS, da duoc d6i chiéu va kiém tra trén thue t€'1a minh
chting khéng dinh d6 chinh x4c dia di€m thich hop cho loai qué'ban dia Tra Bong. Dién tich trong
quéthich hgp c6 moi quan hé chat ché véi thé nhuwdng, khi hau va dia hinh. Dién tich dwgc danh
gia la rat thich hop, thich hop va it thich hop tuong tng la 19.168,00 ha (45,48%), 12.219,02 ha
(28,99%) va 934,81 ha (2,22%). Pia diém rat thich hop cho loai qué'tap trung chu yéu ¢ cac xa Tra
Hiép, Tra Thuy, Tra Son, Tra Bui, Tra Lam va Tra Giang. Dién tich va dia diém xac dinh thich
hop cho loai qué Tra Bong la co s& quan trong cho viéc quy hoach vung luu trit va bao tdn ngudn
gen quy québan dia 6 Tra Bong, Quang Ngai trong twong lai.

Loi cam on
Nhém tac gia xin chan thanh cam on S& Khoa hoc va Cong nghé tinh Quang Ngai da ho
tro cho nghién ctru nay, dac biét la can bd cua phong Nong nghiép, tram Khuyén néng huyén Tra

Bong va nguoi dan dia phuong 6 cac xa vung nghién cteu (Tra Hiép, Tra Thay, Tra Bui, Tra Lam,
Tra Tan, Tra Son va TT. Tra Xuan) da nhiét tinh giup dd va cung cap céc thong tin.
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APPLICATION OF GIS, AHP, AND FAHP IN ASSESSING
INDIGENOUS CINNAMON SPECIES SUITABILITY IN TRA
BONG, QUANG NGAI

Nguyen Van Loi"*, Tran Kim Ngoc?, Pham Duy Hung?

! University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam
2Quang Ngai Forest Protection Department, 173 Nguyen Vinh St., Tran Phu, Quang Ngai, Vietnam

Abstract: This study integrates ecological factor layers through an ecological model based on GIS to identify
suitable areas for indigenous cinnamon species in Tra Bong district. The study applies the Analytic
Hierarchy Process (AHP) and the Fuzzy Analytic Hierarchy Process (FAHP) to determine the weight of
ecological factors. The suitable area for indigenous cinnamon species is about 32,321.82 ha, accounting for
76.68% of the total area, of which the area of high, medium, and low suitability is 19,168.00 ha (45.48%),
12,219.02 ha (28.99%), and 934.81 ha (2.22%), respectively.

Keywords: AHP, FAHP, GIS, ecological factor layer, indigenous cinnamon, Tra Bong
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