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THU NGHIEM PHU'ONG PHAP XAY DUNG BAN PO KIEM KE
RUNG TRONG LUU VU'C T ANH VE TINH SPOT 5

Pham Vén Dudn, Phiing Vin Khoa
Trudong Pai hoc Lam nghiép

Tém tit
Tit khods Cfing ngh¢ vién thdm va sir dung anh v tinh c6 d0 phén giai cao t6 ra c6 nhidu wu didm va
, trien vong rét 16n trong diéu tra rime, nhét 1z trong vi¢c xdy dymg ban dd kidm ké phyc vy
Kiémke rimg,  theo di difn bidn dién tich cdc trang thai va chit lwong rimg & nuéc ta. Sir dung anh v@ tinh
NDV,DEM,  SPOT 5, mb hinh sb héa d9 cao ASTER (DEM), c4c ban db va tai liéu phi trg, kit hop véi
SPOT, heuviee  phirong phép didu tra rimg truydn théng, nghién ot ndy di x4c dinh duoc ranh giéi Iru v,
x4y dymg cdc khéa giai doan anh v& trang théi vA triy hrong rimg trong Iuu virc bing cich
thiét 1ap phuong trinh tuong quan gitta c4c gid tri kénh phd theo chi s6 thyr vét khac bigt
chuin héa (NDVI) véi trit luong clia timg trang th4i rimg, thanh lp duoc ban db kidm ké
rimg, ban db trang théi rimg cho Iy vire nghién cir véi d chinh xdc 82% va d& xut dige
quy trinh thanh I3p ban dd kiém ké nimg tir anh vé tinh c6 d% phan giai cao.
Testing a method for establishing the watershed’s forest inventory map using
satellite image Spot 5

The remote sensing technology and the use of high resolution satellite images have been

g,?::frdg' proved to be preeminent advantages in forest investigation, especially in the process of
inventory, generating an inventory map for monitoring the change of the forest type area and forest
NDVL,  DEM,  quality in our country. Using the satellite image SPOT 5, digital elevation model ASTER,
}Svigf;he J other auxiliary maps and documents, combining with the traditional forest inventory, this

research has created the boundary of the watershed of interest, established the signatures and
interpolation keys of the forest type and forest’s timber reserves in the watershed by
establishing the regression equations between the spectral reflectance in terms of the
Normalized Difference Vegetation Index (NDVI) and the timber reserves of each forest
type, made the forest inventory map, forest type map throughout the projected watershed
with the accuracy of 82% and proposed the process of creating the forest inventory map
using the high resolution satellite images.
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DAT VAN BE
Ban d6 kiém ké rimg 13 mét trong
nhitng cdng cu quan trong cho quan ly tai
nguyén rirng ndi chung va cho thuc hién
chinh sach chi trd dich vu méi tru(mg
ring ndi riéng. Ban dd kiém ké rung can
phai dugc tao ra mot cach khoa hoc, chi
phi hop ly ma van dam bdo dd chinh xac
can thiét, hon nita, n6 cin phai duoc cap
nhat thuong xuyén. Mot trong nhitng
phuong phap trién vong. nhit hién nay
dap ung dugc cic yéu cau d6 chinh 1a
viéc ing dung cong nghe vién tham va hé
thong thong tin dia ly dé giai doan trang
thai, trit hrong cua céc khu rimg theo tung
don vi hanh chinh, timg ving lanh thd,
theo céc chi rirng va hd gia dinh tham gia
quan ly bdo vé rimg. Tuy nhién, nhung
nghién ciru ndy & nudc ta con rit méi mé
va han ché nhiéu. Chinh vi vdy, nghién
ciu nay di duoc thuyc hién nhim gop
phan cung cp co s& khoa hoc va thuc
tién cho viéc ung dung dnh vé tinh c6 d6
phén gidi cao dé xiy dung ban dd hién
trang rung phuc vu cong tac theo d&i dién
bién va quan ly bén viing tai nguyén ring
& nudc ta.
VAT LIEU VA PHUONG PHAP
NGHIEN CUU
Vit liéu nghién citu
Déi tuong didu tra, khio sit cua
nghi€n ctru nay 14 toan bo rirng va dit quy
hoach cho 1dm nghiép tai lwa vuc Son
Diém, huyén Huong Son, tinh Ha Tinh.
Vat liu nghién cru chii yéu 13 mé hinh
s6 hoa do cao ASTER GDEM (dugc tao
ra boi B6 Cong ngh1ep Thuong mai va
Kinh té Nhat Bén phdi hop véi NASA
cua MY), 4nh vé tinh Spot 5 khu wvuc
Huong Son, Ha Tinh chup ngay 05 thang
8 ndm 2011, d6 phan giai khong gian la
2,5m duogc Trung tim Vién tham Qudc
gia nin chinh truc glao sai léch khong
qué Sm va cic ban d6 nén, ban dd g1ao

dat giao rung, ban d6 quy hoach 3 loai
rung, ban db hién trang rung chu ky IV
va céc bao cio vé didu kién tu nhién, kinh
té - x& hoi huyén Huong Son, tinh Ha
Tinh.

Phwong phap nghién citu

Plzwo’ng pha’p khoanh vé xdc
dinh ranh gidi va dién tich cia lu’u
viee Son Diém

Ranh gi¢i va dién tich luu vuc duoge
khoanh v& ti dong tir md hinh s6 d6 cao
(DEM) theo hudng din ciia Thong tu sb
60/2012/TT-BNNPTNT, ngay 09 thing
11 ndm 2012 cua BO truéng B Nong
nghiép va Phat trién nbéng thon vé viée
quy dinh v& nguyén téc, phuong phap xac
dinh dién tich rirng trong Iuu vuc phuc vu
chi tra dich vu mdi trudong rirng.

PIzwo’ng phap xay diwng bin do
kiém ké rieng cia luu viee Son
Di¢m

Bude 1: Xdy dung khod gigi dodn
hién trang rumg luu viec

St dung phan mém chuyen dung dé
khoanh céc dién tich ddng nhét trén anh
nim trong ranh giéi quy hoach ba loai
rung cla luu vyc thanh nhitng 16 trang
thai co kich thudce nho hay con goi 1a 16
phu (voi dién tich toi thzeu 0, ]ha) Két
xuét thanh tép ban dd gdm ranh gidi cac
16 trang thai rirng ciing véi cac thong tin
vé gia tri trung bmh sai tidu chudn ting
kénh. Tinh chi s6 thuc vit NDVI cho

timg 16 rirng theo cong thite:

Nir — Red
Nir+Red

Trong d6: Nir 14 gi4 tri phan xa phd
cua kénh cin hong ngoai (Band 3), Red 13
gi4 tri phan xa phd cia kénh d6 (Band 2)
trong dnh Spot 5.

NDVI =
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Theo phuong phap diéu tra mau dién
hinh, cén cir vao danh sich c4c trang thai
ring cia lvu vuc theo Théng tu sb
34/2009/TT-BNNPTNT, két qua khoanh
vi 10 trang thai va su phén b6 ciia cac kidu
trang tha1 rung (ban do hién trang chu ky
IV) &4 tién hanh didu tra tal khu vic 100
6 tiéu chudn, 210 didm didu tra phy dé
x4c dinh trang thai va trit lugng rimg, 200
diém didu tra phu dé kiém tra d6 chinh
x4c cla ban db giai doan. Cac 6 tiéu
chuan va diém diéu tra phy dugc phan b
trén tit ca cac trang thai rirng, tuy thudc
Vao su phan b6 nhiéu hay it vi mirc do
tiép can duge. dén céc trang thai rung dé
hay khé ma s6 lwong céc 6 tiéu chudn va
cac diém didu tra phu ctia timg trang thai
ring c6 sy khac nhau.

D6i véi timg 6 tidu chudn: xac dinh
vi tri bing may GPS c6 do chinh xac cao,
do dudng kinh ngang nguc, chiéu cao vt
ngon, chiéu cao dudi canh bing cac thudce
do chuyén dung theo quy dinh vé diéu tra
thu thap sb liéu ngoai nghiép.

Cac didm didu tra phu: vi td duoc
xac dinh bang may GPS, trang thai duoc
x4c dinh bang muyc trc va hidu chinh lai
thong qua trit lugng 14m phdn, x4c dinh
tbng tret dién ngang bang thudc b1techch
Ta1 mbi diém diéu tra phu xé4c dinh tong
tiét dién ngang 1am phin tai 5 vi tri, mot
vitrl § gitava 4 vitri & 4 huong Dong,
T4y, Nam, Bic cach vi tr & glua 25m.,
Xé4c dinh chidu cao ctia [Am phin bing
cach do chiéu cao cua 3 cay cd dudng
kinh trung binh ctia 1m phin,

Cac 6 tiéu chudn hoic diém didu tra
nim trong 6 dugc khoanh vi trén anh s&
dai dién cho 16 d6 vé gi4 tri phan xa phd.

Chdng xép vi tri c4c 6 tiéu chudn va
diém diéu tra phy 16n ban db ranh gidi cac
16 phu va gan tén trang thai rirng cho céc
16 phy chtra 6 tiéu chuin mit d4t theo tén

trang thai rung cta 6 tiéu chuin, sau dé
tinh gi trj chi sb thyc vét khéc biét chun
hoéa (NDVI) cho c4c 16 rung chira cac 6
tiéu chudn hojc diém diéu tra. Théng ké
va phan ngudng gia trj NDVI theo trang
thdi ring duoc khoa x4c dinh tén trang
thai rirng.

Tu gia tri NDVI, trang thai, trit
lugng va gia tri phén Xa phé cda céc 16
rung chua 6 tiéu chuén va didm didu tra,
xac Iap mbi quan hé gifra trit lugng riing
v6i cdc gid tri phan xa phd (trang thai
rung dugc xac dinh tir khoa xic dinh tén
trang thai ring). Phuong trinh thiét 1ap
dugc chinh 1a khod xic dinh trit lugng

3\

rung

Buoc 2. Gidi dodn anh luu vuc thanh
ldp ban do hién trang rimg luu viee

Sir dung khod x4c dinh tén trang thai
rimg, khod x4c dinh trit luong ring dé
gidi doan 4nh va thanh 1ap ban dd hién
trang rirng clia khu vye.

Butc 3. Thanh Idp ban do kiém ke
rung cua luu vuc

Chong xép 16p ban db giao d4t, giao
rimg cla luu virc nén ban db hién trang
vira x8y dung dugc dé thanh 1ap ban db
kiém ké ring cta luu vic. Ban dd kiém
ké ring cia Iuu vic 13 ban db thé hién
trang thai, trlt luong ring cla ting 16
ring gén véi cht quén 1y cu thé,

Kiém tra d6 chinh x4c giai doan anh:
stt dung két qué do dém tai cac didm diéu
tra phu (200 drem) so sanh két qua nay
Vi két qua gidi doan dnh dé danh gia do
chinh x4c cua giai doan anh, Sau d6 gu
két qua giai doan vé dia phuong dé lay
thong tin tir cac chu rirng va hiéu chinh
vao ban dd kidm ké rirng,
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KET QUA VA THAO LUAN

Ranh gidi va dién tich cia luu vic
Son Di¢m

Luu vuc Son Diém co diém dau ra
thuoc x3 Son Diém, huyén Huong Son,
tinh Ha Tinh. Piém diu ra 13 noi song

Con gdp song Ngan Phé do d6 luu vyc
Son Diém cling chinh 13 mot phan cua
lwu vuc séng Ngan Phé. Két qua khoanh
v& ranh gidi clia lvu vuc Son Diém dugc
thé hién trong hinh 1

| AT

Liru vire Son Diém ¢6 2 tiéu luu vire
chinh, tiéu luu vic 1 thude cac xa: Son
Hbng, Son Lam, Son Linh, Son Quang,
tidu Iyu vuc ther hai thudc cic xa: Son
Kim I, Son Kim II, Son Téy, Thi trdn Tay
Son, Son Diém va Huong Quang (Vi
Quang). Dién tich luu vuc 1a: 79. 917ha
TU ranh g101 lvu vuc va m6 hinh )
cao, co thé xay dung ban db dd cao va d6
déc cua luu vire nhim phuc vu cac nghién
ciru khac c6 lién quan.

Xay dung bin d6 kiém ké rieng ciia
luu vue Son Diém

Xdy dung khod gidgi dodn dnh

Khoa giai doan ctia nhém dbi tucng
trén anh 13 tip hop cac dic trung vé phan
xa phd va nhitng thong tin bd sung dung

Hinh 1. M6 hinh s6 d9 cao (DEM) leu viee Son Diém

dé xac dinh tén goi va chi ra cac thudc
tinh ciia nhom dbi tuong d6.

Két qua nghién ctru cho thiy tai luu
vuc Son Diém c6 the xac dinh duoc 6
trang thai rung chi yéu: (1) Rimg gb tu
nhién n0i dat 14 rong thuong xanh
(LRTX) giau, (2) Rimg gd tu nhién nai
d4t LRTX trung binh, (3) Rimg gb ty
nhién nai d4t LRTX ngheo, (4) Rung gb
ty nhién n0i dat LRTX phuc hdi, (5)
Rung hén giao_ go tre nira tu nhién nti
d4t, (6) Rung gb trdng ndi dat va2 trang
thai khong c6 rimg la: dht trong npi dat
(bao gbm ca dién tich dat nong nghlep) va
mat nude. Két qua tinh toén g1a tri NDVI
cho timg trang thai loai d4t, loai ring
trong Iuu vire dugc thé hién trong bang 1
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Bing 1. Théng ké gid tri NDVI trung binh cho cdc logi dst, logi rieng luu viec

Son Diém

’?T Loai dat loai rirng NDVI s n
1 | Mt nuée 0,0663 | 0.1150 | 79
2 | Dit tréng 0,1224 | 0,1430 | 34
3 | Ring gd trong ni dat 0,2700 | 0,1283 | 92
4 | Rung gb ty nhién ndi d4t 14 rong thudng xanh nghéo 0,3394 | 0,2179 | 15
5 | Ring gb t nhién nt'li d4t 14 rong thuong xanh gidu 0,3807 | 0,0488 | 32
6 | Ring g8 tur nhién nai d4t 14 rong thudng xanh trung binh | 0,3823 | 0,1439 | 25
7 | Ring hdn giao gb + tre nira 0,4324 | 0,0307 | 24
8 | Rimg g6 tu nhién nti d4t 14 rong thuong xanh phuc hdi | 0,5190 | 0,0198 | 9

Nhu viy, gid tri NDVI thip nhiat
thude vé mat nuoc va ting dan qua cc dbi
tuong la dht trong, ring trong g0, rung
thudng xanh nghéo, ring thuong xanh
trung binh, rimg thudng xanh giau, rung
hdn giao va rimg thudng xanh phuc hdi.

Mit nuedc hidp thy manh anh sang or
Vung hong ngoal nen gia tri phd rét
thap. DAt tréng chu yéu 13 ¢d xen lin
nhiing cay bui nhd va cy tai sinh véi kha
niang hap thy 4nh sang d6 va phan xa anh
sang hong ngoal ting din lam gi4 tri
NDVI cua 601 tugng nay cao hon mit
nudc, Rung trong & khu vire nghién ciru
chu yeu da vao giai doan khep tan, mat do
cao, ché d6 chim soc tét nen lugng cay
bui, tham twoi dudi tan rimng rat it nén gia
tri NDVI twong d6i cao nhung nhé hon so
v6i rimg ty nhién. Ring thudng xanh
nghéo, thucmg xanh trung bmh va thudng
xanh gidu c6 gia tri NDVI gin bang nhau
va cao hon so v6i ring trong g8, nguyén
nhin co6 the do trong céc trang thai rung
ndy c6 sb qung cdy bui, thdm tuoi va day
leo phat trién manh hon so véi rimg trdng

gO

Két qua nghién ctru chi sb thuc vat
(NDVI) cho thdy ba trang thai ring:
thuong xanh nghéo, thuimg xanh trung
binh va thuong xanh giau co gia tri NDVI
tuong d6i gidng nhau Va rét kho tach ra
khi cin cfr vao chi s6 NDVI, do viy
chiing t6i d& gdp cac dbi trong nay thanh
mdt nhém va s& dung khoa giai doan trit
lugng dé phén tach c4c 16 ring thudc cac
trang thai rung nay thanh cac trang thai
khéc nhau. Két qua tinh chi s6 NDVI cho
ting trang thai sau khi gop duoc thé hién
trong bang 2.
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Bang 2. Gid tri NDVI trung binh cho cdc ddi twong trong khu vuc nghién
cieu sau gip nhom

17|
1
2

K3

4
5
6

phuc hoi

Loai dit loai rirng NDVI s n
Mit nudc 0,0663 0,1150 79
Dit tréng 0,1224 0,1430 | 34
Rimg gb trong noi dat 0,2700 0,1283 | 92
N X [P Iz A - 3
R.lfng go tu ‘nhlen nii g4t 14 rong thudng xanh 0,3726 01330 | 72
giau, trung binh, ngheo
Rirng hdn giao gb + tre nira 0,4324 0,0307 | 24
N X [N X A LA 3
Rung go ty nhién nut 44t 14 rong thudng xanh 0,5190 0,018 9

P& xac dinh khd nang tach dbi
tuong thanh cac 16p riéng biét dwa vao
chi s6 thue vat NDVI, viéc so sanh trung
binh tdng thé cua timg cip b1 tuong voi

Trong d6: X1, S1, 01 la trunm
d6 léch chudn va b didm diéu tra cua I6p
dbi tugng tha nhét, Xz, Sz, mp la trung
binh, d6 1éch chuén va & didm didu tra

ctia 16p @bi tuong thir hai. Néu U>1,96 thi
<6 thé tach duoc 2 16p d6i tuong nay ra
khoi nhau va nguoc lai.

nhau duoc thyc hién theo cong thirc:

_ X, + X5
R
no M

Biéng 3. So sdnh gid tri trung binh NDVI cila cdc Iop doi twong

. a3k A Ky hi¢u NDVI
TT Loai dat loai rung
. ldlr B S n U
1 | Mit nuée mn 0,0663 | 0,1150 79
2 | Dat trbng dt | 0712241 0,1430| 34 Udem=2,02
3 | Rimng gb trdng ndi dét rtg | 0,2700| 0,1283 | 92 Ugrate=5,28
Rimg gd ty nhién ndi dht 1a
4 |rong thudng xanh giau, | X 0,3726 | 0,1330 72 | Unertg=4.97
trung binh, ngheo ’
5 | Rung hén giao gb +trenta | hg | 0,4324 0,0307 | 24 | Ubges™3 54
Rimg ¢b tu nhién nii dat 14
g | Rimg g0 tur nuicn T atlal o | 05190| 00198 | 9 Unnpg=9,52
o rong thudng xanh phuc hoi
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Két qua so sanh & bang 3 cho théy c6
thé sir dung chi s6 NDVI dé phén tach
khu vuc nghién ciru thanh 6 16p 601
tuong: mét nudc, dt trbng, rng trdng gb
nii dat ring gb ty nhién nai dt 13 rong
thudng xanh nghéo + trung binh + giau,
rimg hdn giao gb + tre nira, rung go tu

nhién ndi d4t, rimg phuc hdi. Tur két qua
tinh gi4 tri NDVI xac dinh nguorng gia tri
NDVI duoc tién hanh cho céc loai dit,
loai rirng va day chinh 13 khoa x4c dinh
trang thai rimg khi gidi doan anh vé tinh
cta lvu vuc (bang 4).

Bang 4. Khod xdc dinh tén logi dit, logi rieng luu vue Son Digm

< NDVI
TT Loai dat loai rirng
TB Min Max
1 | Mit nuée 0,0663 <0,0944
2 | Pit trbéng 0,1224 | 0,0944 | 0,1962
3 | Ring gd trdng ntii d4t 0,2700 | 0,1962 | 0,3213
4 Rung go ti nhién ndi dat 13 rong thudng xanh 0,3726 03213 0,4025
gidu, trung binh, nghéo
5 | Rung hdn giao gd + tre nira 0,4324 | 0,4025| 0,4412
6 Rimng go tu nhién nti d4t 14 rong thuong xanh 0,5190 | >04412
phuc hoi

Lip khod xdc dinh triv lugng rieng

Dé xiy dung khoa giai do4n anh theo
tru luorng cla rung, chung t6i nghién ciru
mdi quan hé giita trir lwong ring trén 6
tleu chudn thudc 16 rimg véi cc chi tiéu
vé phan xa phd coa lo rimg 6. Két qua
did xéc 13p dugc mdi quan hé giita trit

luqng ring cla ting trang thai rung vai
cac chi tiéu phan xa phd dugc thé hién
trong bang 5. Tix két qué nghién ctru nay,
c6 thé x4c dinh duoc trit luong cua ting
16 rimg trong luu wire,

Bing 5. Moi quan hé giita trit lwgng rieng véi cde chi tiéu phan xa phé ciia dbi twong

TT | Loai dit loai rirng

Phwong trinh twong quan r

1 | Rung gd trdng nti dht

M(m®/ha)=-143,8-291,6*b1tb-319,1*b2tb-
316,4*b3tb+41,1*stdb1-25,9*stdb2- 0,66
6,7 *stdb3+933,8*brigh+448,2*NDVI

Ring g8 ty nhién nai
dat 14 rong thuong
xanh giau, trung binh,
nghéo

M(m’/ha)=1314,7+144,4*b1tb+152,5*b2tb+16
9,7*b3tb-85,4*stdb1-35,3*stdb2+35,3*stdb3- | 0,58
473,3*brigh-3040,1*NDVI
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Rimng hdn giao gd + tre
nira

M(m®/ha)=3311,5-10,4*b1tb-
145,8*b2tb+0,1¥b3tb-25,0*stdb1-
61,8*stdb2+28,9*stdb3+104,9*brigh—
7735,6¥NDVI

0,39

Rimng gd ty nhién noi
4 | dat 14 rong thuong
xanh phuc hoi

M(m®/ha)=-93106,6-201,5*b1tb+3276,1*b2tb-
1173,3*b3tb+956,5*stdb1-908,6*stdb2+ 0,90
173,8*stdb3+208445,1*NDVI

(Ghi chil: M(m*/ha): trit luong rimg, blth: gid trj pho trung binh kénh 1, b2th: gid tri pho trung
binh kénh 2, b3th: gia tri phé trung binh kénh 3, stdbl:

sai tibu chudn vé gid tvi phd kénh 1, stdb2: sai

tisu chudn vé gid tri phd kénh 2, stdb3: sai tiéu chudn vé gid tri phé kénh 3, brigh=(bIth + b2tb + b3th

/3, NDVI: chi s6 thire v@t).

Gidi dodn xdc dinh tén trang thdi va
triv lirgng rieng luu viee

Sau khi d3 c6 khoa giai doan anh,
viéc giai doan anh dé xay dung ban a6
hién trang rirng cla luu vye dugc thuc
hién theo cac budc sau:

* Budc 1. khoanh vi anh thanh céac 10
c6 kich thuéc nho bing phin mém
chuyén dung, xuit 16p dit liéu ndy dudi
dang cu tric vector @& phan tich bang
cac cong cu cua GIS.

* Budc 2: tinh chi sd thuc vit NDVI
theo cong thirc cho timg 16 rirng

Bang 6. Kiém tra dj chinh xdc gidi dodn tén trang thdi ricng lwu vue

* Budc 3: dung khoa xéac dinh tén
trang thai rirng, xac dinh tén trang thai
cho tirng 16 rung

* Bu6c 4: dung khoad xéac dinh trlr
lugng rirng, tinh toan trit luong cho timg
16 ring

Ddnh gid dp chinh xdc cia viée
thanh Igp ban @ hién trang rieng luu
vie

St dung $6 liéu vé trang thai thuc dia
so sanh voi trang thai tai cung vi tri trén
ban dd giai doan dé danh gia d6 chinh xéc
ctia két qua giai doan vé trang thai. Két
qua kiém tra 49 chinh xéac giai doan trang
thai rirng lwu vye Son Diém duoc tap hop
& céc bang 6.

Loai dit, loai rimg | dt hg | mn | rtg | txb | txg txn | txp Tbng
dt 22 1 23
hg 21 21 2 25
mn 1 20 21
rtg 4 1 30 35
txb 24 8 32
txg 3 9 1 13
txn 21 20 3| 25
txp 8 18 26
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