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PHAT TRIEN HE THONG HO TRQ QUYET PINH DUA TREN CO SO GIS PE
QUAN LY VA PHAT TRIEN RUNG TRONG BEN VUNG O HUYEN HUONG
THUY TINH THUA THIEN HUE

Nguyén Vin Loi
Truong Pai hoc Nong Ldam, Pai hoc Hué

Tém tat. Cong tac quan ly va quy hoach rirng trong hop Iy, can phai c6 mét b cong cu md
phong va hd trg quan Iy tét. Hién nay, vai su phét trién cac phan mém chuyén dung GIS,
viéc md hinh hoa va phan tich hé théng dang dwoc phat trién nhanh chong. Hé thdng hé tro
ra quyét dinh da thay thé hé thong quan ly thdng tin truyén thong trude day. Hé thong hd
trg quyét dinh cho ring tréng & viing nghién ciu dugc phét trién dya trén dir lidu diéu tra
trén hién truong, cac 16p thng tin vé hién trang tai nguyén ring trong, dia hinh, dat dai va
khi hau. Ung dung cac chirc niang cua hé thdng hd tro ra quyét dinh dé phan tich hién trang
ring trong va du doan khoa hoc V& tinh thich nghi va nang suit tiém niang ciia mot sb loai
cay trong 1am nghiép chinh théng qua mé hinh sinh thai dua trén co s¢ GIS. Két qua cho
thdy khoang 30 % tong dién tich 1a phi hop cho 2 loai Keo, phan Ion dién tich nay duoc
xac dinh & cép nang suét trung binh, trong do Keo lai 1a 25,6 % va Keo tai tuong 1a 23,9 %.
Két qua cua nghién ciru khong chi gitp cho cac nha quan ly lap ké hoach va sir dung dat
tréng ring c6 hiéu qua ma con dwa ra quyét dinh chinh xac vé dau tu va phat trién bén viing
ring trong & huyén Huwong Thay, tinh Thira Thién Hué.

Tir khoa: GIS, Hé théng hd tro quyét dinh, Rung trong.

1. Pit van dé

Quan ly va phat trién ring trong Keo theo phuong phép truyén théng cé nhiéu
diém khiém khuyét nhu rat khé khin trong viéc cap nhat va tao 16p dit liéu méi, thiéu
thong tin, va gap nhiéu kho khan trong viéc chuyén giao dir liéu riing trong. Hé théng
hd tro dya trén co so GIS dé cung cap cong cu manh va hiru ich trong viéc quan ly rirng
trong. Nhiing linh vuc da tng dung rong rai GIS trong Lam nghiép nhu quan ly lra
reeng va phat hién sém nguy co chay ring, quan ly sau bénh, dich bénh hai, quy hoach
phét trién viing tong thé va quy hoach chi tiét, tro giup déc luc trong cong tac thiét ké,
diéu tra tai nguyén, danh gia bién dong rung va bién dong tai nguyén qua céc thoi ky,
dua ra nhitng quyét sach dang din trong viéc dinh huéng phat trién rieng ndi chung va
ring tréng noi riéng. Theo phuong phép truyén théng, viéc dua ra quyét dinh trong hoat
dong quan |y va phat trién ring trong c6 hiéu qua, doi hoi phai tén rat nhiéu céng suc
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trong viéc thu thap thong tin, phan tich va danh gia thong tin dé c6 co s¢ dua quyét dinh
cudi cung. Tuy nhién van d kho khian nay da duoc giai quyét trong hé théng hd tro
quyét dinh quyét théng qua chirc ning phan tich dua trén co sé GIS. Xay dung hé théng
hd tro quyét dinh dua trén GIS 1a huéng di pht hop mang tinh khoa hoc cao, giam thiéu
cong stc bo ra, tir 46 gitip cho cac nha quan Iy 1am nghiép cd thé dwa ra duoc nhitng
quyét dinh phu hop nham quan ly va phat trién rieng trong bén viing trong tuong lai.

2. Phwong phap nghién ciru

Hé théng hd tro quyét dinh d& ap dung trong moéi trudng GIS, pht hop vai diéu
kién thuc té, va nhan rong ra cac ving khac bao gdom cac budc sau: i) Xay dung co s
dir liéu rirng tréng dua trén co sé GIS, ii) tthg dung hé théng Hb tro quyét dinh dé phan
tich dit liéu théng qua cac hoat dong chong 16p va str dung cdng nghé GIS dé quyét dinh
quan ly, qui hoach va phét trién rieng trdng. Trinh tu cac budc phat trién hé théng hd tro
quyét dinh duoc thé hién ¢ hinh 1.

Dia bat Khi S5 lieu vién Dix
hinh hau diu tra tham liéu
trén 6 mau GPS

| | | | | |
v

Hé théng théng tin rieng trong dwa trén co sé GIS

A

A 4 A 4
Phan tich hién trang ring M® hinh sinh thai
phan || Phanbo I phanbé Phan bé Phan | | Nang suét
loai rung trong _rimng _rimg hang tiém ning
ring th?f’ cac trong theo trong theo muc do ring trong
trdng loai dat do déc do cao phi hop

l l

Quyét dinh quan ly, qui hoach va phat trién rieng tréng

Hinh 1. Hé thang hd tro quyét dinh qudan 1y, qui hoach va phat trién ring trong Keo
Xay dung hé thdng thdng tin rirng tréng: St dung phuong phép tiép can GIS dé
phét trién co s& dit liéu cho ring tréng. Cac nhan té (I6p dit liéu) duoc lya chon lién
quan dén viéc phat trién va c6 anh huong dén ning suit tiém ning rirng trong. Dua trén
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co s ndy, 4 nhan tb hién trang ring trdng, khi hau, thudc tinh dat va dia hinh da duoc
lya chon. Cac nhan t6 nay cd tinh chat quyét dinh khac nhau trong viéc lra chon cac
loai cay trong hop 1y va xac dinh ning suit tiém ning tung ung.

Phan tich hién trang ring trong: Hién trang ring trong duoc thiét 1ap dua trén co
s& phan tich anh landsat ETM + nam 2010 dudi sy hd tro caa thiét bi dinh vi toan cau
(GPS). Str dung céng nghé GIS théng qua qua trinh chong 16p d6 dbc, dai cao voi hién
trang ring trong va phan tich céc thudc tinh dé xac dinh ving phan bé ring trdng theo
dd ddc va dai cao.

M6 hinh sinh thai: Phan hang phu hop caa ring trong dua trén co so so sénh
gitta nhu cau cua cdy véi diéu kién moi trudong sinh thai nhu thudc tinh dat, khi hau, dia
hinh va tham thuc vat thdng qua md hinh danh gia tiém ning dat. Mo hinh duoc st
dung trong nghién ciu nay 1a mé hinh phéi hop tuyén tinh c6 trong sé. Dién tich pho
hop tiém ning duoc phan tich va danh gia doc 1ap cho ting loai cay rung trdng dia trén
chi s6 diém phi hop cho mdi mét vi tri duge x4c dinh theo phwong trinh sau:

n

S= z (WiXRi)XHCj
i=1

S 1 chi s6 pht hop, n 1a s6 nhan té sinh thai, W; mirc d6 quan trong caa nhan tb
sinh thai tha | dugc xac dinh thong qua phuong phap AHP (Analytic Hierarchy Process)
két hop vé6i phuwong phap chuyén gia. R; 1a gia tri phu hop cua mdi loai trong nhan té
thr i, cac gia tri duoc chon tir 1(khdng phil hop) dén 4 (phu hop cao) va C; la gia tri gioi
han cia nhan té tha j va nhan gia tri 0 cho ring tu nhién, khu dan cu, dit mat nuwéc va
laa nude. Chi sé phu hop S dugc chuyén toi phan hang phu hop va ning suét tiém ning
tung tng Vi ning suat diéu tra trén thuc dia cho cac loai cay ring trong (bang 1)

Béang 1. Phan hang mire dé phl hop va néng sudt tiém nang cua rimg trong Keo

Giatriphuhgp  Phanhangphihgp  Ning suat tiém ning (m*/ha/nam)

>3,5 Phu hop cao > 20
2,5-3,5 Phu hop trung binh 10 -20
1,5-3,5 Phu hop thap <10

<15 Khong phu hgp -

Dé nhan dé nghi dua ra quyét dinh cudi cing cho qui hoach va phat trién rimng
trong hop 1y, cac 16p di liéu vé hién trang rirng trong va phan hang tiém ning cho céac
loai cdy tréng dugc chong I8n nhau dé thu két qua cudi clng dwa trén ma tran vu tién.
Trong ma tran wu tién, hai tiéu chuan dugc dwa vao xem xét dudong bao cua mdi loai cay
trong 1am nghiép, bao gdm phan hang pht hop ning suit tiém ning va sy wu tién. Trudc
tién, mirc d6 ning suat tiém ning cao nhat s& duoc lua chon, néu mot vi tri c6 cuing chi
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s6 phi hop, mic d6 wu tién s& duoc ap dung cho mdi loai cay trong dua trén cac yéu to
vé kinh té va méi truong. Cudi cung 16p ban d6 phdi hop cua céc loai cay trong 1am
nghiép s& duoc chdng 1én cac 1op ban db vé hién trang dé dua ra cac quyét dinh dung
dan vé quan ly va phét trién bén virng rirng trong trong tuong lai.

3. Két qua nghién cru va thao luan
3.1. Phan tich hién trang rieng tréng

Cac loai cay trong ring trong (Keo céc loai va Thong nhya) va gitra ring tréng
V6i céc dang thuc vat khac co thé nhan biét va phan biét rd rang trén cac té hop bang
453 (RGB) cua anh Landsat ETM +. Sau khi giai doan va phan loai xong, két qua phan
loai chap nhan duoc xuat sang phan mém Arcview GIS dé thiét lap co so dir liéu vé hién
trang rirng trong cho Hé thong hd tro quyét dinh. Phan 16p ban dau tir anh Landsat ETM
+ theo phwong phap phan 16p c6 su gidm sat gan dung nhat duoc phan ra 45 16p, rdi sau
d6 45 loai duoc hop nhat thanh 5 dang chinh: Ring trong Keo cac loai, ritng Thong
nhya (rieng Théng nhya tu nhién va riing Théng nhwa tréng), ring tu nhién (ring giau,
ring ngh&o, rirng phuc hdi va rieng cdy bui), va dat khac (dat trong cay néng nghiép, dat
thd cu, va dat sdng sudi). Két qua danh gia do chinh xac cua phan loai anh Landsat
ETM+ va chi sb théng ké Kappa biéu thi cho mtrc do chap thuan gitra két qua loai phan
loai trén anh va quan sat trén thuc dia déu dat trén 90 %. Do chinh xac phan 16p cho mdi
I6p phan loai riéng biét ciing dat trén 90 %. Véi do chinh xac nay, c6 thé khang dinh két
qua phan I6p dam bao do tin cay, c6 thé tng dung dé thiét 1ap ban d6 hién trang rung
trong ving nghién cau.

Str dung chirc nang phan tich cua Hé thong hd tro quyét dinh, két qua phan tich
hién trang rung cho thay dat trong ring Keo cac loai 1a 12.310,0 ha chiém 27 % tong
dién tich ty nhién caa huyén), rirng trong Thong nhua khoang 3.000,4 ha (6,6 %), ring
Thong nhua moc tu nhién la 341,9 ha (0,7 %), ring tu nhién la 14,146,6 ha (31 %) va
dat khéc khoang 15.803,17 chiém 34,7 %.

Bang 1. Hién trang rimng trong ter phan tich anh Landsat ETM+ ¢ huyén Hirong Thiy

TT Phan loai hién trang rirng Dién tich (ha) Ty Ié (%)
1 Rung trong Keo céc loai 12.310,0 27,0
2 Rung trong Thong nhya 3.000,4 6,6
3 Thong nhya tu nhién 341,9 0,7
4 Rung ty nhién 14,146,6 31,0
5 Datkhac 15.803,17 34,7

Téng 45.602,07 100,00
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Hinh 2. Anh Landsat ETM + (t6

B Hinh 3. Két qud gidi dodn va phdan tich anh Landsat ETM +
hop bang 453)

Rung trong Thong nhua ghi nhan trén anh Landsat ETM + phan b & cac xa
Thuay Bang, Thay Chau, Thuy Duong, Pha Son va Thay Phd. Con ring Keo cac loai
dugc nguoi dan dia phuong trong & khiap ¢ cac xa trong huyén, trong d6 tap trung nhiéu
nhat & 3 x4 Dwong Hoa, Phli Son va Thiy Phu.

3.2. Rirng trong phan bé theo dai cao va dé déc

Do cao va do dbc la nhitng nhan té quan trong anh huéng ving phan bd, dén
sinh treéng va phét trién caa rirng trong, ¢6 mbi quan hé dén tiém niang san xuat cua cay
trong. Bai vay xac dinh viing phan bd cua cac loai cay trong va dat trong ring theo dai
cao nham xéac dinh kha ning thich nghi ciing nhu cac khu vuc ¢6 tiém ning phat trién
ring trong dé tir d6 c6 cac bién phap tac dong cd hiéu qua, qui hoach cac ving ring
trong tham canh cao va phi hop véi céc tiéu chi caa cac du &n phat trién ring trong.

Str dung chirc ning cua Hé théng hd tro quyét dinh thong qua hoat dong chéng
I6p va phan tich dé xac dinh ving phan b cua ring trong theo dai cao va do dbc. Két
qua cho thdy phan b rirng trong Keo cac loai va dét trdng rieng giam dan khi d6 cao
tang 1én (bang 2 va hinh 4). Céc loai cay Keo c6 thé trong ¢ d6 cao dén 700 m, nén tai
nhitng khu vuc c¢6 do cao trén 500 m thi cac loai Keo, dac biét 1a Keo tai tuong va Keo
lai VAn duoc ngudi dan dia phuong tién hanh trong rimg, nhung d6i vai Thong nhua thi
trén do cao lon hon 200 m khdng thiy xuit hién. Rung trong Thong nhua chi dugc
trong tap trung ¢ nhitng khu vuc c6 d6 cao dudi 100 m.

Béang 2. Hién trang trong va dat trong rimg theo dai cao & huyén Hurong Thiy

Loai cay Dai cao (m) Téng
trong <100 100-200 200-300 300-500 500-700 cong
1 Keocacloai 9.138,9 2.2155 618,6 322,0 15,0 12.310,0

TT
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2 Thongnhuya  2.975,4 25,0 - - - 3.000,4
Téng 12.114,3  2.240,5 618,6 322,0 15,0 15.310,4

Rirng trdng va dét trong ritng phan bd & cip do dbe tir 0-15° ¢6 tdng dién tich
12.294,5 ha chiém khoang 30 % tong dién tich dat tu nhién cua huyén, trong d6 ring
trong Keo céc loai 12 9.696,5 ha va rirng tréng Thong nhua 14 2.598,0 ha. Pay 1a cip do
déc thich hop cho viéc phat trién cay trong ndi chung va ring trong cac loai Keo dap
g cho muc dich rirng san xuat nguyén liéu bt gidy néi riéng. Cap do ddc tir 25-35°
dugc xem 1a it thich hop d6i vai cong tac trong ring Keo 1a 809,8 ha (chiém 1,8 %) va
cap do doc trén 35° 1a 178,9 ha (chiém 0,4 %) duoc xem la khong thich hop cho qui
hoach trdng ring san xuét (bang 3). Phan I6n céc dién tich nay dugc phan bé chu yéu ¢
x4 Duong Hoa va Phi Son. Vi tri phan b cac loai Keo va Thong nhwa theo d6 déc
duoc thé hién ¢ hinh 5.

Bang 3. Hién trang rimg trong va dat trong rieng theo dé doc ¢ huyén Hurong Thiy

o7 Lodicay Dj doc (d9) Téng
trong <15 15-25 25-35 >35 cong
1 Keo céc loai 9.696,5  1.7245 727,4 161,6 12.310,0
2 Théng nhya 2.598,0 302,7 82,4 17,3 3.000,4
Téng 12.2945  2.027,2 809,8 178,9  15.310,40
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Hinh 4. Ring trong va dat trong rimg phan  Hinh 5. Ring tréng va dat trong rimng phan
bé theo dai cao bé theo dg dac

3.2. Két qud phan hang ndng sudt tiém néng cia rieg trong

Phan hang ning suit tiém ning cho cay Keo tai tugng va Keo lai dugc danh gia
thdng qua mo hinh sinh thai dua trén co sé GIS. Cac nhan té sinh thai, bao gdm nhiét do
trung binh, hrgng mua trung binh hing nim, d6 cao, d6 dbc, dang dat, do sau tang dat,
thanh phan co gioi, d6 chua, ham lwong mun va cac dang rimng duoc gop thanh 4 nhdm
nhan té chinh, d6 1a khi hau, thudc tinh dét, dia hinh va tham thuc vat. Két qua danh gia
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phan hang ning suat tiém ning dua trén co s phan tich cac tham sb sinh thai trong md
hinh duoc thé hién ¢ bang 4, hinh 6 va 7. Két qua phan tich ning suit tiém ning chi ra
rang nhitng dién tich phi hop cao twong Gng Vv6i ning suét tiém ning 16n hon 20
m?*/ha/nam cho cay Keo tai tuong va Keo lai phan bd trén dat phu xa, ¢ nhitng vi tri gan
ngudn nudc va chiém gitt ¢ nhitg noi c6 do dbc thap. Két qua ciing cho thiy dat xam
vang phét trién trén da c6 dugc xac dinh 1a c6 tiém ning trung binh (10-20 m*/ha/nim)
va dét phu hop thdp dugc tim thiy trén dat s6i mon tro s6i da (<10 m*/ha/nam) cho cé 2
loai Keo. Bang 4 ciing cho thay chi ¢6 1,03 % va 3,5 % tong dién tich ty nhién caa viing
nghién cau 1a phi hop cao cho tréng cay Keo lai va Keo tai twong. Ring trong va dat
trong hai loai Keo chu yéu phan bd ¢ cap phan hang ning suat trung binh chiém 25,6 %
cho Keo lai va 23,9 % cho Keo tai tuong. Tuy nhién, ¢ trén do cao l6n hon 500 m, trén
cling mot loai dat va cip do doc, cay Keo tai tuong c6 ning suét tiém ning cao hon cay
Keo lai tir 1 d&n 2 m*/ha/nam. Dat khong phi hop cho ciy Keo lai va Keo tai tuong 1a
twong tu nhu nhau chiém trén 69 % téng dién tich tu nhién cua huyén.

Béang 4. Phan hang ndng sudt tiém ndng cho rimg Keo lai va Keo tai twong

Ning suit tiém Keo lai Keo tai twong
Phan hang phu nin
hop j H % H %
' (M*/ha/nim) a ° a °
Phu hop cao > 20 467,6 1,03 1.586,6 3,5
E‘Ir;]”h hop - trung 10-20 116750 2560 108773  23.9
Phu hop thép <10 1.609,9 3,53 1.284,4 2,8
Khéng phu hop - 31.849,57 69,84  31.853,77 69,9
Téng 45.602,07 100,0 45.602,07 100,0
00 oo 0 0 T o 760000 oo 70000 000 5000 o0
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Hinh 6. Phan hang phu hop ring trong Keo  Hinh 7. Phan hang phil hop rimg trong Keo
tai tuong lai
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5. Két luan va dé nghi

Phat trién Hé thong hd tro quyét dinh s& mang lai hiéu qua cao, tiét kiém thoi
gian diéu tra thuc dia, d& dang cap nhat thong tin, dap ng yéu cau cua cong tac quan ly
ring trong.

Cac dang rung rirng trong va cac dang che phu dat khéac cé thé phan biét va nhan
biét ro trén anh Landsat 7 ETM + nam 2010. Két qua cua giai doan va phén loai ¢ sy
giam séat gan dung nhat (Maximum likelihood), cling vai s6 liéu diéu tra trén thuc dia
dudi su hd trg cua cua thiét bi dinh vi toan cau (GPS), c¢6 thé dugc 4p dung dé thiét lap
ban d6 hién trang rirng trdng hién nay. Két qua phan tich hién trang rirng trong dua trén
co sé Hé thng hd tro quyét dinh duoc thé hién trén ban do va sé liéu thdng ké tung loai
c6 kiém tra dbi chiéu va danh gia d6 chinh xac nén dam bao do tin cay.

Phan b cua ring trong Keo cac loai giam dan khi do cao ting 1én. Rirng Keo lai
va Keo tai tuong van dugc nguoi dan dia phuong tién hanh trong rirng ¢ d6 cao trén 500
m. Tuy nhién, & trén d6 cao nay cay Keo tai tuong to ra c6 nang suat tiém ning cao hon.
Rung théng nhua chi thiy xuét hién & nhitng khu vuc c¢6 d6 cao duéi 200 m. Phan I6n
dién tich ring trong va dat tréng ring cho 2 loai Keo thudc phan hang cé tiém ning
trung binh vé6i san lwgng binh quan hang nim khoang 10-20 m*/ha/ndm, phan bé cha
yéu & d6 cao dudi 200 m va do dbe duai 25

Hién trang rirng trong va phan hang ning suat tiém ning cho hai loai Keo ghi
nhan duoc s& 1a co sé quan trong cho cac nha quan ly dia phuong dé xuat phuong an qui
hoach, str dung tai nguyén rirng trong hop 1y va bén viing trong twong lai.
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DEVELOPMENT OF A GIS BASED DECISION SUPPORT SYSTEM
FOR MANAGEMENT AND SUSTAINABLE DEVELOPMENT
OF FOREST PLANTATION IN HUONG THUY DISTRICT
OF THUA THIEN HUE PROVINCE

Nguyen Van Loi
College of Agriculture and Forestry, Hue University

Abstract. The management and approriate planning of the forest plantation need to have
the tools for good management supports and prediction. At present, with development of
GIS softwares, modelling and system analysis have been developing quickly. The
traditional information system has been replaced with the Decision Support System (DSS).
Based on the inventory data and a variety of spatial data layers, including the types of forest
plantation, topography, soil property and climate, a Decision Support System for the
management of the forest plantation was developed in the study area. The application of
this Decision Support System in analysing the status of current forest plantation and
identifying suitable areas and potential productivity of selected Acacia species through GIS
was based on ecology models. The results showed that about 30 % of the total area is
suitable for two Acacia species of A.mangium and A. hybrid, of which 25,6 % is identified
as medium potential productivity for A.mangium and 23,9 % for A. hybrid. The results of
this study not only help forestry managers in planning the forest plantation use effectively,
but also propose exact decisions in investment and sustainable development of the forest
plantations in Huong Thuy district of Thua Thien Hue province in the future.
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