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UNG DUNG TULIEU MODIS HO TRO CONG TAC
QUAN LY TAI NGUYEN VA MOI TRUONG

I. MO PAU

Cong tac quan ly tai nguyén moi truong s€ dat
hiéu qua hon néu dua trén cic s6 liéu quan sat truc
tiép chit khong phai cdc s6 liéu dugc tdng hop va bao
cdo tir dia phuong. Cdc nguén s6 liéu téng hgp thong
qua céc bao cdo thuong nién co ban phan anh dugc
céc quy luat khach quan, tuy nhién trong nhiéu trudng
hop c6 thé khong con mang tinh nguyén ban. Tu
liéu vién tham do phan gidi trung binh nhu MODIS
¢6 do phan giai thoi gian cao va do trum pht khong
gian 16n, cung cdp thong tin khach quan vé bé mat
Trai Dat trén ca hai phuong dién ving dia 1y va su
van dong cua 16p phu theo thai gian. Cic thong tin
dugc khai thdc tr tu liéu vién thdm nhu vay cho
chiing ta cich nhin va sy danh gia khach quan t6i tai
nguyén moi trudng va dan trd thanh mot nguén thong
tin khong thé thi€u cho cong tic quan 1y tai nguyén
moi trudng & cdp ving ciing nhu qudc gia & tAm v§
mo. Trong bai bdo nay tic gia gidi thiéu mot s6 mo
hinh tng dung ban d6 16p phu thanh 1ap tir tu liéu
MODIS da thoi gian ho trg cong tdc quan 1y tai nguyén
va moi trudng & cdp v§ mo. Cac ban d6 dan xuat bao
g6m ban d6 rimg, ban d6 do che phu va nhay cam x6i
mon duge thanh 1ap dua trén sy tich hop gitta ban d6
16p phu v6i céc s6 liéu nhu mo hinh s6 dia hinh, lugng
mua, nhiét do... Ban d6 16p pht duoc xay dung tir
bo dit lieu MODIS 32 ngay vé6i do phan giai khong
gian 500 m do trudng Téng hop Maryland, Hoa Ky
cung cép. Ban d6 16p phu dugc thanh 1ap dua trén
thuat toAn GASC va phan mém pht trién trong khuon
khé dé tai khoa hoc co ban ma s6 7009 06 : "Thir
nghiém ap dung hé thong tinh todn ludi trong nghién
ctru tai bién thién nhién va moi truong Viét Nam".

II. TULIEU

S6 liéu dau vao cho xay dung mo hinh bao gém :
ban do6 16p phu thanh 1ap tr tu lieu MODIS trung

NGUYEN DINH DUONG

binh 32 ngay, do phan giai 500 m. Pay la bo dit
liéu da duogc truong Tdng hop Maryland, Hoa Ky
xu 1y loai bdo may va hiéu chinh bic xa. Duya trén
bo s6 liu 12 thang trong nam 2003, chiing toi thanh
1ap ban d6 16p pht nam 2003. Do chinh x4c va do
tin cay cta ban d6 16p pht dugc phan tich va danh
gid trong nhiéu cong trinh khoa hoc da cong bo. Céc
s6 lieu bd trg dugc thu thap dé tich hop véi ban do
16p pht bao gom :

- Mo hinh s6 do cao SRTM do phéan giai 90 m
do NASA cung cép,

- S6 liéu trung binh vé do mua,

- S6 lieu vé nhiét d¢ trung binh nam,

- S6 liéu vé cdc ving sinh théi.

Cic s6 lieu bd trg duoc té chiic thanh co s& dit
liéu dudi dang raster c6 cung do phan giai va dinh
vi khong gian véi ban dd 16p phu cho phép thuc
hién cédc bai toan chong phu GIS. Viéc m6 hinh
hod thuc hién trong moi truong WinASEAN 5.0
thong qua chiic nang Modeler. Cac s6 liéu dang
vector nhu nhiét do, luong mua 1dy tir Atlas Qudc
gia do B6 Khoa hoc Cong nghé va Moi trudng
cong bo nam 2000 duge raster hod vé do phan giai
khong gian 500 m va dua vé luéi kinh do va vy do
c6 thé chong ghép véi ban do 16p pha thanh lap tir
tu liéu MODIS. S6 liéu co ban dugc sit dung néu
trén hinh I sau khi da raster hod (chuyén tir ban do
duong nét vé ban do6 anh).

[1I. PHUONG PHAP VA KET QUA

Thong thudng cdc chuyén gia 1ap cdc ban d6 tai
nguyén moi truong dua trén cac hé thong phan loai
¢6 san. Tuy nhién néu xem xét ky s€ thdy mot so
ban do6 c6 thé thanh lap tu dong thong qua tng
dung cac mo hinh s6, trong d6 cdc moi lién quan
gilta cdc hop phan sinh thdi va diéu kién tu nhién

71



: Image Display - DEM_¥N.GIH -3l x|  Classified Image Display - Lmua.cls

File Display Image Redisplay View Area  About  Help Bl Doty MoessRedeplsy Aol Gy

Close

[ UNKNOWN

Hinh 1. —>

S6 liéu co ban duoc
str dung :

a) Mo hinh s6
do cao,
b) S6 liéu phan bo
lwong mua,
¢) Ban d6 16p pht
Viét Nam nam 2002
thanh 14p tir tu liu
MODIS va
d) Ban d6 nhiét do
trung binh nam

: Classified Image Display - Nhietdo.cls
File Display Image Redisplay About Help

s

Close
Il UNKNOWN
[]T8 13D
[]TB_15D
s 17D
B 15D
CJT18_21D
[ ]TB_23D

B TB_25D
W TB_27D

d
dugc s6 hod va trinh bdy bang cic biéu thitc logic. 1. Thanh ldp bdn dé rieng bang phuong phdp s6
Tac gia trinh bay duéi day phuong phdp xay dung o TR R
cédc ban d6 rimg, tham thuc vat, bdn dé do che phi Tir trude t6i nay cac ban d6 rimg dugc xay dung
tan cay va ban d6 nhay cim x6i mon bing phuong ~ chlyéu bang phuong phép khao st thuc dia két hop
phdp s6. v6i st dung céc tu liéu vién thdm thong qua giai doan
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bang mat vé6i kién thic chuyén gia. Ban d6 thanh
1ap nhu vay c¢6 nhiéu bat cap nhu do chinh xédc cta
cdc khoanh vi ciing nhu sy phu thudc vao kinh
nghiém cuia nguoi giai dodn anh. Trong khi d6 cac
quan hé giita kiéu loai rimg va diéu kién tu nhién
va sinh théi hau nhu it dugc khai thic truc tiép.

Ban chi giai ban d6 ring Viét Nam bao goém
cac dai tugng co ban nhu sau :

A. Ddt ¢6 rumg

- Kiéu ring kin cay 14 rong thudng xanh nhiét
déi 4m (bao gom ring kin cay 14 rong thudng xanh
nhiét déi 4m, ring tre nita thi sinh, rimg tréng da
khép tan...),

- Kiéu ring kin cay 14 rong thudng xanh nhiét
déi am,

- Kiéu rimg kin cay 14 rong thuong xanh 6n déi am,

- Kiéu rimg kin cay 14 rong rung 14 va nita rung
14 hoi kho nhiét déi,

- Kiéu rimg thua cay 14 rong nhiét déi hoi kho,

- Kiéu rimg thua cay 14 rong nhiét d6i 4m,

- Rung rung 14,

- Riumng cay 14 kim,

- Rimg ngap man.

B. Ddt khong rimg

- Trang cAy bui, trang cd tu nhién,

- Thé kham va dat canh tic,

- bit trong, cat,

- Mat nuéc.

Khi nghién cttu k§ mo ta cac d6i tugng trong ban
chu giai néu trén ta thdy c¢6 nhiing maoi lién quan
chit ché gitta kiéu loai rimg véi céc ving dia 1y va
diéu kién sinh thdi khéc nhau. Theo Thdi Van Trimg,

! Xay dung ban do RUNG

moi kiéu loai ring déu lién quan mat thiét t6i dai
cao, lugng mua, do ddc, loai ddt. Néu ching ta st
dung ban d6 ring dua trén phuong phdp giai dodn
bang mat, cic yé€u t6 bién dong theo mla nhu tham
thuc vat rung 14 khong thé phat hién duogc vi thong
tin chi dugc khai théc trén tu liéu don thoi gian. Ban
do6 16p phua thanh 1ap tr tu liéu vién thdm da thoi
gian v6i tin xuét thu anh 4 ngay mot 1an phan anh
toan bo cac qué trinh bién dong theo mua. Khi két
hop kiéu thadm thuc vat nhat dinh véi céc diéu kién
sinh th4i chiing ta c6 thé xay dung ban d6 rimg bing
phuong phép s6 trong d6 vai tro clia chuyén gia dugc
gi6i han dén mdc t6i thiéu. Véi su st dung dai cao
tdch tir mo hinh s6 do cao ching ta c¢6 thé xdc lap
céc kiéu ring nhiét d6i va 4 nhiét déi, trong khi d6
v6i lugng mua chia thanh cac muc kho, hoi kho va
am cling v6i cdc bién nhiét do c6 thé xéc dinh duoc
ranh giGi cua céc loai rimg. Ban d6 d¢ ddéc thanh
1ap tit m6 hinh s6 do cao dugc khai thac nhu bo loc
loai bd mot s6 nham 14n trong viéc thanh 1ap ban d6
16p pht. M6 hinh logic co ban dugc st dung trong
thanh lap ban d6 rimg béng phuong phép s6 12 :

If (kiéu 16p pht)
If (dai cao, nhiét do, lugng mua) = kiéu loai ring

Vén dé quan trong 1a xdc dinh mai lién quan va
gid tri cdc ngudng phan loai cu thé cho méi kiéu
loai rimg.

Néu ching ta coi bl 12 ban d6 16p phu da duoc
x4y dung tir tu licu MODIS da thoi gian, b2 1a mo6
hinh s& d6 cao véi gia tri clia cdc diém anh tinh theo
mét, b3 1a s6 liéu lugng mua duogc chia thanh 14 cép
nhu trén hinh 1.b va b4 1a ban d6 sinh théi trong d6
cdc vung sinh thdi co ban dugc ma bang céc s6
khac nhau. Khi sit dung phan mém WinASEAN 5.0
dé phan tich, chiing ta c6 thé sir dung modul Modeler
véi doan mi sau dé thuc hién :

! bl=Landcover.CLS, b2=DEMVN.GIH, b3=Imua.CLS,b4=sinhthail .CLS

ReturnValue =0

IF ((b1.EQ.2.AND.b2.LT.700).AND.b3.GE.5).AND.(b4.EQ.1.0R.b4.EQ.3))
RETURNVALUE-= 1 !B Rung kin cay la rong thuong xanh nhiet doi am

IF ((b1.EQ.2.AND.b2.LT.1000).AND.b3.GE.5).AND.(b4.EQ.2.0R.b4.EQ.3))
RETURNVALUE= 1 !N Rung kin cay la rong thuong xanh nhiet doi am

IF ((b1.EQ.2.AND.b2.LT.700).AND.b3.LT.5).AND.(b4.EQ.1.0R.b4.EQ.3))
RETURNVALUE-= 2 !B Rung thua cay la rong nhiet doi hoi kho

IF (((b1.EQ.2.AND.b2.LT.1000).AND.b3.LT.5).AND.(b4.EQ.2.0R.b4.EQ.3))

RETURNVALUE-= 2 IN Rung thua cay la rong nhiet doi hoi kho
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IF ((b1.EQ.2.AND.(b2.GE.700.AND.b2.LE.1600)).AND.(b4.EQ.1.0R.b4.EQ.3))
RETURNVALUE-= 3 !B Rung kin cay la rong thuong xanh a nhiet doi am
IF ((b1.EQ.2.AND.(b2.GE.1000.AND.b2.LE.1800)).AND.(b4.EQ.2.0R.b4.EQ.3))
RETURNVALUE-= 3 !N Rung kin cay la rong thuong xanh a nhiet doi am
IF ((b1.EQ.2.AND.b2.GT.1600).AND.(b4.EQ.1.OR.b4.EQ.3)) RETURNVALUE= 4 !B Rung kin cay la

rong thuong xanh on doi am

IF ((b1.EQ.2.AND.b2.GT.1800).AND.(b4.EQ.2.0R.b4.EQ.3)) RETURNVALUE= 4 IN Rung kin cay la

rong thuong xanh on doi am

IF (b1.EQ.3.AND.b3.LT.5) RETURNVALUE= 5 ! Rung thua cay la rong nhiet doi hoi kho.

IF (b1.EQ.3.AND.b3.GE.5) RETURNVALUE= 6 ! Rung thua cay la rong nhiet doi am.

IF (b1.EQ.4.AND.b2.LE.1000) RETURNVALUE= 7 ! Rung rung la

IF (b1.EQ.4.AND.(b2.GT.1000.AND.b3.GE.5)) RETURNVALUE= 6 ! Rung thua cay la rong nhiet doi am.

IF (b1.EQ.5) RETURNVALUE= 8 ! Rung thong.

IF (b1.EQ.6) RETURNVALUE= 9 ! Rung ngap man.

IF (b1.GE.7.AND.b1.LE.9) RETURNVALUE= 10 ! Trang cay bui, trang co tu nhien.
IF ((b1.GE.10.AND.b1.LE.13).0R.b1.EQ.16) RETURNVALUE= 11 ! The kham va dat canh tac.
IF (b1.EQ.14.0R.b1.EQ.15) RETURNVALUE= 12 ! Dat trong, cat.

IF (b1.EQ.17) RETURNVALUE= 13 ! Mat nuoc.

Doan ma nay viét bang ngon nglt FORTRAN 90.

Trén hinh 2a 1a ban d6 ring Viét Nam thanh lap
bing phuong phap s6. C6 thé néi day 1a ban d6 dau
tien duge thanh lap bang phuong phéap nay [1, 7].
Mic du c6 nhiéu diém han ché trong viéc xé4c dinh
trit luong rimg nhung bang céch ti€p can sinh théi
ctia Thdi Van Trimg, ban d6 nay c6 y nghia nhiéu
hon trén géc do quéan 1y moi trudng va diéu kién dia
1y tu nhién cua Viét Nam. Ban d6 c6 12 16p trong
bang chi giai tuong dong véi hé thong phan loai do
Thai Van Trimg dé xuét.

2. Thanh lip ban do dé che phii tan la

Do che pht tén 14 (leaf area coverage) ¢4 y nghia
quan trong trong nghién citu moi truong. Do che
phtl tédn 14 thé hién do che phlii bé mat khong chi
bing do che phi rimg ma bao gébm ca do che phu
clia céc 16p phu thuc vat trén khu vuc nghién ciu.
Pé ddnh gia do che phti tdn 14 cay, cdc nha khoa hoc
stt dung chi s6 che phu tin 14 cay LAI (Leaf Area
Index). LAI tuong quan kha chat v6i nang xudt sinh
hoc ctia cdc hé sinh thdi khac nhau bao gém ca hé
sinh thdi nong nghiép va rimg. LAI duoc x4dc dinh
bing nhiéu phuong phdp khdc nhau thong qua céc
mo hinh thuc nghiém ké ca sir dung tu liéu vién tham
da phd. Viéc xdc dinh chinh xdc LAI doi hdi nhiéu
nghién cttu co ban va do dac thuc nghiém. Tuy nhién,
trong mot s6 trudong hop tng dung don gian c6 thé
xay dung ban d6 phan tram do che phu tdn 14 dua
trén ban do 16p phli va quan trac thuc dia. Trong
diéu kién Viét Nam, dua trén kinh nghiém thuc t&
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tdc gia da dua ra mot phuong phdp xay dung ban
d6 phan tram do che pht tdn 14 dya trén ban d6 16p
pht thanh 14p tr tu liéu MODIS. Dua trén nghién
ctiu ngoai thuc dia, tdc gia dua ra udc lugng phan
tram do che phu tdn 14 cho cdc d6i tuong 16p phu
tdng két trong hdng 1.

Bdng 1. Cac déi tugng 16p phd va phan tram do che
ph tan 14 [1]

A 14 A 2 Do che phu
SLT Tén 16p Mo ta %)
______ 1 _Dummy Ngoai khu vyc nghiéncttu 0~
2 CEBFor RUng kin cay li rong 60 - 100

thuong xanh
Rimng thua cay 14 rong
thuong xanh

3 OEBFor

Co trén dat kho

Co trén dat ngap nude

Thé kham

Vuon cay an qua

bat canh tac thuong xuyén

Pat canh tic khong thudng |
xuyén

bat trong, dat xay dung

Bai cat

17 Water Mat nudc 0
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Hinh 2. —>

a) Ban do6 riing Viét Nam thanh
lap bang phuong phép s0,

b) Ban do phan tram do che phu
tdn 14,

¢) Ban do truong mat do che
pht tan 14,

d) Ban d6 nhay cam x6i mon

Hinh 3 minh hoa trén anh GPS. Tuy nhién day
chi 1a dé xuat cla tdc gia mang tinh dinh huéng dua
trén thuc nghiém va can dugc chinh stra cho phu
hgp hon véi thuc t€ Viét Nam.

Két hop su uGe lugng nay véi ban do 16p phu s&
¢6 dugc ban do6 phan traim do che phu tén 14 trinh
bay trén hinh 2b. Sau khi 4p dung phuong phéap
trung binh trugt (moving average) cho ban dé 2b
& ¢6 dugc ban d6 trudng che pht tén 14 (Leaf area
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continuous field) nhu trinh by trén hinh 2c. Ban dé
nay duoc st dung nhu s6 liéu dau vao cho nhiéu
tinh todn moi truong khac nhau.

3. Thanh lap ban doé nhdy cdm xdéi mon

Mot trong céc tng dung ban do6 trudng che phu
tdn 14 1a xay dung ban d6 nhay cam x6i mon. Mic dit
ban d6 x6i mon tiém néng c6 thé duge xay dung dua
trén céc cong thiic vé tinh toan x6i mon da biét nhung
trong thuc t€ c¢6 nhi€u kho khan do thi€u s6 liéu dau
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Hinh 3. Anh minh hoa xédc dinh do che phi tin 14

vao dic biét lién quan t6i 16p phli thd nhudng va hé
s canh tdc trén quy m6 qudc gia. Trong nghién citu
nay tdc gia coi x6i mon phu thuoc dong bién véi do
déc va do che phu tén 1d. Néu nhu xem cic yéu to
khdc 12 6n dinh cho khu vuc nghién ctu, su bién
dong do che phu t4n 14 s& thé hién trén mot mitc do
nao d6 méi lien quan t6i do nhay cdm x6i mon. Pé
dénh gid nhanh céc tic dong cua su dung dat t6i moi
trudng, tac gid dé xuat cong thitc thuc nghiém chi
s6 nhay cam x6i mon [1] nhu sau :

SI = 1,5%S/C
trong d6 S - lugng dat bi x6i mon (tdn/ha/nam) va
C - do che pht téan 14.

Sau khi d4p dung cong thic trén ta s& dugc ban
d6 nhay cam x6i mon nhu trinh bay trén hinh 2d.
Phan cdp mitc d6 nguy hiém dugc chia thanh nim
16p : rét thdp, thdp, trung binh, cao va rit cao. Néu
coi hé s6 S 1a 6n dinh cho viing nghién ctu, C phu
thudc vao 16p phua thuc t€ hang nam, ching ta c6
thé nghién cttu anh hudng clia viéc khai thac lanh
thd d6i véi nguy co x6i mon dua trén cdc s6 liéu
quan tric tir vé tinh.
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IV. TRAO POI

Bai bdo gidi thiéu mot cach ti€p can méi trong
viéc ting dung ban d6 16p pha xay dung cac ban d6
dan xudt hé trg cong tdc quan 1y moi trudng va tai
nguyén. Ban d6 16p pht xay dung tix tu liéu MODIS
da thoi gian 1a mot ngudn thong tin quan trong phan
anh trang thdi 1y sinh ctia bé mat Trdi Dat. Cac thong
tin nay hoan toan khiach quan va trung thuc, cho
ching ta thay su phét trién clia moi trudng va tai
nguyén cho mot viing lanh thé. Ban than ban dé 16p
phu da rét hitu ich, tuy nhién néu két hop véi cic
s6 liéu bé trg khac va thong qua cdc mo hinh todn
hoc c6 thé tao nén cic ban do din xuit bé trg hiéu
qua cho cong tac quan 1y tai nguyén moi trudng.

Ban do rimg thanh lap bing phuong phdp s6
dua trén mo hinh sinh théi vé6i cac s6 liéu dau vao
1a ban d6 16p pht, nhiét do, luong mua, mo hinh s6
do cao 1a mot vi du vé€ kha nang tu dong hod thanh
lap cdc ban d6 ma tir truGe t6i nay chi dugc thanh
lap bang céc phuong phap chuyén gia. Do chinh xdc
va tin cay cta ban d6 phu thudc chi yéu vao mo
hinh todn hoc m6 ti mai lién quan gifta kiéu loai
ring va céc diéu kién sinh thdi. R& rang, cac diéu
kién sinh thdi canh quan déng mot vai trd quan



trong trong viéc hinh thanh cdc kiéu loai rimg va
néu mai quan hé¢ d6 dugc nghién cttu ¢6 hé thong
va dugc dinh lugng qua cac tham s6 véi do tin cay
thich hop, viéc xay dung ban d6 rimg ndi riéng va
céc ban d6 tuong tr khac 12 hoan toan c6 thé.

Ban d6 do che phu tén 14 va trudng mat do che
phii tdn 14 12 sén phdm d4n xudt thanh 1ap tir ban do
16p phu va s6 liéu quan tric thuc dia. Bang danh
gid do che pht tan 14 cho timg loai hinh 16p phu dé
xudt trong bai bdo mdi chi mang tinh kinh nghiém.
Trén thé gidi ton tai rit nhiéu phuong phéap do dac
va cdc thiét bi cho phép dinh lugng do che phu tan
14 v6i do tin cay cao. Do kinh phi han ché& va diéu
kién ky thuat khong cho phép nén tac gia chua c6
céc s0 liéu chinh xdc vé do che pht tén 14 cho timg
loai hinh 16p pht, tuy nhién ban d6 dugc thanh 1ap
c6 y nghia khéi quét 16n va dua ra mot cai nhin &
tdim v§ mo vé do che phu tdn 14 trén toan bo viing
lanh thd Viét Nam. Trong tuong lai, cdc nghién ctu
vé€ d0 che phu tdn 14 cha tham thuc vat can dugc
trién khai vi day 12 mot tham s6 lién quan rit chat
ch& véi nang xuét sinh hoc va phan anh chu trinh
chuyén ddi carbon trong tu nhién.

Ban d6 nhay cam x6i mon dugc thanh 14p tir ban
d6 truong mat do che phu tdn 14 va hé s6 x6i mon la
mot thit nghiém ddnh gid nhanh céc khu_vuc nhay
cam x6i mon cho quy mo toan quéc. Trén goc do
quan ly moi trudng, viéc trong rimg can duogc bit
ddu trién khai tir nhitng noi c6 do nhay cam x6i mon
cao nhit. Trong diéu kién khong c6 bién dong 16n
v€ khi hau va dia hinh, do6 nhay cdm x6i mon s& phu
thudc chu yéu vao tinh trang 16p pht hay néi cich
khac chinh 1a do che phu tin 1d. Cic s6 liéu nay
thay déi lién tuc theo thoi gian va phu thudc vao
tinh hinh st dung dét tai méi dia phuong. Tu liéu
vién thdm do phan giai trung binh dugc cap nhat
lién tuc s& cung cap céc thong tin chinh xdc vé su
bién dong cua 16p pht va do che pht tan 14. Ban do6
nhdy cam x6i mon, ban dé bién dong 16p pht hang
nam s& 12 nguén thong tin khdch quan ho trg cong
tdc quan ly va quy hoach moi trudng va gép phan
1y giai nhiéu van dé vé moi truong tai cdc ving
lanh thdé khéic nhau nhu 1d lut, 16i quét cling nhu
han han.

L&i cdm an : két qua nghién citu trinh bdy trong
bai bdo nay duoc thuc hién bang kinh phi cua dé tai
khoa hoc co ban ma s6 7009 06 : "Thlr nghiém ap
dung hé thdng tinh todn ludi trong nghién ciu tai
bién thién nhién va moi truong Viét Nam".
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SUMMARY

Application of modis data to support natural resource
and environment management

The paper introduces a new methodology in maps
compiling from MODIS data to support environment
and natural resource management. This is one of
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the research results of the basic research project
7009 06 titled : “Trial application of grid computing
in environment and natural disaster research in
Vietnam”. The input data for the research are land
cover map analyzed using MODIS 32 day composite
released by the University of Maryland, rain fall, SRTM
digital elevation model, surface temperature and
potential soil erosion of Vietnam. These data are
integrated through application of various models
based on landscape ecology relations. The models
are logical operations in form of if (land cover type,
elevation layer, temperature conditions, rainfall) =
derived category. The digitally developed forest map
using ecology approach proposed by Thai Van Trung
is the first kind established in Vietham. Even though
the map does not provide information on timber
volumes as traditionally required but it fully satisfies
need from environment management point of view.
The next derived map is leaf area coverage. This is
an attempt to develop country wide leaf area coverage
map reflecting overall situation on productivity of
various ecosystem in Vietnam. The map was deve-
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loped based on leaf area density estimated for each
land cover category through field work. This obser-
vation provided also a possibility to develop leaf area
density map which is used for another applications,
for example soil erosion sensitive map. The soil
erosion depends on physical environmental factors
as slope, soil types, rainfall and biological components
as vegetation cover. The vegetation cover changes
accordingly to human land use activity which
impact very much on development of various
environmental disasters like flood, land slide etc.
The physical component is quite stable for the
given study area but the biological component is
changing through time and needed to be monitored
periodically. The soil erosion sensitive map was
developed using two basic input data: potential soil
erosion and leave area density map. The formula
proposed in the paper is an empirical one and
needed to be verified by field observation and
measurement.
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